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EDITOR’S PREFACE 


B EC'AUSE utility was i)elieved by the orij^inal editors, one hundred and seventy-eight years 
ago, and by subsequent editors, to be the “principal intention of every publication,” the 
Hritannica’s progressive history has been one of expansion and enlargement, and the aim 
of the editors has been to sift the vast store of available knowledge and render its essential part 
accessible to all who read. 

One difficulty has been to keep this essential pmrt to a convenient and usable form. Times 
change, fresh information demands inclusion, and supplementary volumes added to old ones 
offer no adequate vSolution of the problem of keeping the reader abreast of the times; nor, indeed, 
do new editions solve the problem. Editions in the past have taken from three to fourteen years 
to make and material in one volume is old before the next volume is made. 

The matured three-point plan of continuous revision of the Britannica obviates these editorial 
difficulties. 

By 1771, the Encyclopa‘dia Britannica consisted of three moderately sized volumes. Today 
the Britannica is made up of three great units: the annual printing of the twenty-four volumes 
themselves; the annually issued Book of the Year; and the Library Research Service. Experience 
down the years indicates that 75% of the material in an encycloj)aedia needs changing only at 
long intervals. Hie other-25^0 requires continuous revision, some every year, some every two 
years, some every three years and so on. With the plan of annual printings, all the material in the 
Britannica, both the 75% and the 25%, is scheduled in yearly classifications for more extensive 
revisions than have ever before been po.ssible in the history of encyclopaedias. Hie result is that, 
within, of course, the obvious limitations set by the manufacture and structure of an encyclo¬ 
paedia of 37,000,000 words, the Britannica is never old. The second unit of the plan is the 
annual Book of the Year which keeps the information of the Britannica owner current. It is an 
encyclopaedia of more than 1,000,000 words covering the significant data of each succeeding 
year. The third unit is the Library Research Service, matured after years of useful activity, 
which answers each year thousands of questions of the moment for persons who own the 
Britannica. 

The three units which now constitute the Encyclopedia Britannica present a modern informa¬ 
tional instrument in a changing and complex world. It is not the work of a few authors or of the 
authors of any one country. It is the result of the cordial co-operation of more than 4,400 author¬ 
ities from all the civilized countries of the world. Without their help no good book of reference, 
covering information on every essential subject, could be made. 


Walter Yust, Editor 




WALTER YUST, Ediior 
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James Richard Atkin, Baron Atkin of Aberdo- 
vey. Lord of Appeal in Ordinary, 1928-44. 
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A. B. 

Aubrey Fitzgerald Bell. Author of Portugal 
for the Portuguese; Studies in Portuguese Liter¬ 
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A. A. Adnan. Formerly Professeur AgrigS in 
the University of Istanbul. 
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A. A. An. 

Arthur A. Allen, l^rofessor of Ornithology, 
Cornell University, Ithaca, M.Y. 
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A. A. At. 

A. Adrian Albert. I’rofessor of Malhematics, 
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Algebras. Fields; Linear ALiiEBRAS. 

A. A. B. 

Albert A. Bennett. Frofes.sor of Matliematics at 
Brown University. Author of Tables for In¬ 
terior Ballistics. 

Combinatorial Analysi.s (in part). 
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A. A. Blowski. 'lechnical Adviser, California 
and Hawaiian Sugar Refining Corporation, 
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A. A. C. 

A. A. Cock. Principal, St. John’s Diocesan 
Training Collcg<‘, York. Professor of Education 
and Philosophy, University College, South¬ 
ampton, 1919-39. 

School and Curriculu.m (in part). 

A. A. D. 

Alan A. Drummond. Chemical Research Lab¬ 
oratory, Department of Scientific and Indus¬ 
trial Research, 1 eddington, Eng. 

Casein; Resins. 


A. A. H. 

Albert Allis Hopkins. Late Director, American 
Museum of Safety, New York. 

Fire Esc^vres (in part). 


A. Ai. 

Alfred Ainger. English divine and man of let¬ 
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Works of Charles Lamb. 

Lamb, Charles (in part). 

A. A. M. 

A. A. Michelson. Former Distinguished Service 
Professor of Physics, University of Chicago. 
Nobel Prizeman (Physics), 1907. 
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Arthur Anthony MacDonell. Former Emeritus 
Professor of Sanskrit in the University of Ox¬ 
ford. Author of A Vedic Grammar; A History of 
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A. A. y. 

A. A. Yugow. Author of Economic Trends in 
Soviet Russia; Rnssia\s Eiconomic Front for War 
and Peace. Editor and Head, Economics De¬ 
partment, The New Road. Rouble; 

Soviet Banking System. 
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Adolfo Bartoli. F'ornicrly Professor of Litera¬ 
ture at Instituto di studi superiori at Florence. 
Author of Sloria della lettcratura Italiana; etc. 

Italian Literature (in part). 


A. Bar. 

Alice Prentice Barrows. Specialist in School 
Buildings, U. S. Bureau of Education, Wash¬ 
ington, 1919-42. Platoon School. 

A. B. B. 

Colonel Alvin Barton Barber. Director of 
National Conference on Street and Highway 
Safety. Rule of the Road (in part). 


A. B. Bo. 

A. Bruce Boswell. Bowes Professor of Russian 
History, Language and Literature, University 
of Liverpool. Poland (in part); 

Poznan ok J*osen (in part). 


A. B. Bu. 

A. B. Butts. Chancellor and Professor of l.aw. 
University of Mississippi. 

Mississifpi (in part). 


A. B. C. 
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Colonel Sir Armine Brereton Dew. Agent to 
the Governor General and Chief Commis¬ 
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Baluchlstan (in part). 


A. Be. 

Augustin Bernard. Professor of Geography and 
of Colonization of the Peoples of North Africa, 
at the .Sorbonne, Paris. Author of VArchipd 
dc la Nomelle C<dedonie; Lcs Regions Naturelles 
de TAlgirie; etc. Morocco (in part); 

Senegal (in part); etc. 
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Arthur Berry. University Lecturer in Math¬ 
ematics, 1914-29; Fellow and Vice-Provost of 
King’s College, Cambridge, 7924-29. 

Elliptic Functions (in part). 


A. B. F. Y. 

Alexander Bell Filson Young. 

Editor of Saturday Review, 1921-24. 
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A. B. G. 

Alfred Bradley Gough. Sometime Casberd 
Scholar of St. John’s College, Oxford. 

Swabian League; 
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tional Games of Great Britain and frelajul; etc. 
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Albert Bushnell Hart. Late Professor Emeritus 
of Government, Harvard University, Author 
of Formation of the Union; Essentials of Amer¬ 
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United' States of America 
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Rumanian Language and Literature 
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A. B. P. 
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Museum of Harvard University. 
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A. Bur. 
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Columbia University. 
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Aurelius Bartlett Vosseller. Lieutenant Com 
mandcr, U.S. Navy, Plans Division, Bureau of 
Aeronautics, Navy Department, Washington. 
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A. B. W. 

A. B. Wood. Admiralty Research Laboratory, 
Teddington, Eng. Sound. 
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A. By. 

Alice Bradley. Criiicijial, Miss Farmer’s School 
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Albert Calmfis. Former Professor at the Uni¬ 
versity of Frankfurt. Ai.bama {in part)', 
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Daily Capital; Capper's Weekly; etc. 

Ka.ysas {in part). 

A, Car. 

Alexis Carrel, M.D. Former Ktneritus menilxT 
of the Rockefeller Institute for Medical Re¬ 
search. Nobel Prizeman for Medicine, iot2. 

Tissui: C'uLTURi;. 

A. C. B. 

Alan Coates Bouquet, D.D. Vii ar of .\11 Saints, 
(!ambridge. CoNXi.astoN {in part)] 

Solomon, Ouls of. 

A. C. Bn. 

A. C. Beaton. Member of tfie Sudan f’olitical 
Serv'i(e. Kassala. 

A. C. C. 

Albert Curtis Clark. Fate (Corpus ('hristi Pro- 
ft'ssor of l.atin, Oxford University. Fditor of 
Cicero’s Speeches. Cjclro. 

A, C. Ck. 

A, C. Cook, Associate Animal Husbandman, 
U.S. bureau of ;\nimal Industry. 

(^XTJ'i.i'; {in part). 

A. C. D. 

Arthur C. Dillman. Associate Agronomist, in 
cliarge of I'lax Investigiitiotis. Division of 
C’ereal Oops and Diseases, bureau of Plant 
Industry, Soils and Agriiultural I’.ngineering, 
U.S. Department of Agriculture. 

Ft,AX (/// part). 

A. C. de C. 

Andrew Claude de la Cherois Crommelin. 

Assistant at Royal Observatory, (Ireenwich, 
i8(p i().r/. President of tlie Royal Astronom¬ 
ical Socii'ty, ig2g 30. Author of The Star 
World; Catalogue of Comets, A Sequel to Gallcs 
Comelenhahnen; et c. 

Comets; I-Iros; Minor Pi.inet {in 
part); etc. 

A. C. G. 

Alfred C. Gilbert. /Vuthor ol Boy's Sdcntillc 
Library. Pole VAui/n.xc. 

A. Ch. 

Andre Chaumeix. Fditor of Le .Journal des 
Dt'hats, I’aris. Director of La Revue de Paris, 
ig2o-2(). France, Anatole. 

A. C. H. 

Alfred Cort Haddon. Reader in J'ithnology in 
tin' University of Cambridgi-. igoc) 2U. .Author 
of Pvolution in Art; The Wanderings of Peoples; 
etc. Migration {in part); etc. 

A. C. He. 

Rt. Rev. Arthur Cayley Headlam, D.D. bishop 
of (doucester. Regius Professor (jf Divinity, 
()xford University, and Canon of Christ 
(church, Oxford, igi.S-2u Author of The Ncio 
Prayer Book; cte. 

Prayer, Rook oe (Common 
{in part). 

A. C. Ho. 

Sir Alexander C. Houston. Director of VV'ater 
F,xaminations, Metropolitan Water board, 
London, Author of Rural Water 

Supplies and Their Purijiealion; etc. 

W ati r Purieication. 


A. C. Hoi. 

Arthur C. Holden. Holden, McLaughlin and 
.Associates, Architects, New York. Author of 
The Primer of Housing; Pocket Guide to Good 
Comtruction; etc. 

House Planning {in part ); etc. 

A. C. I. 

Andrew Conway Ivy, M.D. Nathan Smith 
Davis Professor of Physiology and Head of the 
Division of Physiolo^ and Pharmacology, 
Northwestern University Medical School. 

Anaemia {in part). 

A. C. M. 

Alfred Charles Mason. Formerly Foreign In¬ 
telligence Oflicer, Ministry of k'ood, London. 

Rationing. 

A. C. McG. 

Arthur Cushman McGifFert, D.D. F ormer Pro¬ 
fessor of Church History and President of the 
Union 'Fheological .Seminary, igi7 26. 

Church History (in part). 

A. Co. 

Arnaldo Cortesi. Rome Correspondent of the 
JS'eso York Times. Italy {in part). 

A. C. Or. 

August Caesar Orthmann. Consulting Chemist, 
President, Director, Orlhmann Laboratories, 
Inc., Milwaukee. Leather, Cake oe. 

A. C. P. 

Anna C. Paues. Late Lecturer in Cernianic 
Philology at Newnham College, Cambridge. 
Author of A Fourteenth Century Biblical Ver¬ 
sion; etc. Bible, English {in part). 

A. C. R. 

Albert C. Ritchie. Former (lovernor of Mary¬ 
land. Professor of Law, University of Maryland 
Law School, 1907-20. Maryland {in part). 

A. C. Re. 

A. C. Reiley. Of the Remington-R.and Business 
Service, New York. Author of The Story of the 
Ty pen 'riter. 'P Y PK writer. 

A. C. S. 

Algernon Charles Swinburne. English poet. 
Author of Poems and Ballads; Age of Shakes¬ 
peare; etc. 

Beaumont and Fletcher {in part)] 
Marlowe, CHRisTopnE;R {in part)] etc. 

A. C. Se. 

Sir Albert C. Seward. Professor of Botany in 
the University of Cambridge, 1906-36, and 
Master of Downing College, 1915- 36. 

Palaeobotany (in part). 

A. C. T. 

A. C. Thaysen. Member of the staff of the 
Bacteriological Eabora(f)ry, Royal Naval Cor¬ 
dite I’actory, Holton Heath, Wareham, ICng. 

BACTERIOI.O(iY IN INDUSTRY. 

A. C. V. 

A. C. Vivian. Assistant Secretary of Mines, 
Northern Rhodesia. Beryllium (in pari). 

A. C. W. 

Alain C. White. Author and Editor of a scries 
of books on chess problems, known as 
“'Fhe Christmas” Series, published annually, 
1903- . Chess (in part). 

A. Cy. 

Sir Arthur Ernest Cowley. Librarian, Bodleian 
Library, Oxford, 1919-31, and former F'eUow 
of Magdalen College, Oxford. Author of Cata¬ 
logue of the Tlebrciv Manuscripts in the Bodleian 
Library; etc. Samaritans; 

Skadiah, Ben Joseph. 

A. D. 

Alfred Dunhill. Former Chairman and Founder 
of Alfred Dunhill, Ltd. Author of The Pipe 
Book. Pipe-, Smoking. 

A. Da. 

Allison Danzig. Football FMitor, The New York 
Times. Rackets (in part)] etc. 


A. D. An. 

Arthur D. Anderson. J'ormer Editor, Boot an 
Shoe Recorder, Boston. Author of Shoe an 
Leather Lexicon. Boot and Shoe Machiner 
(in part 

A. de B. 

A. de Bouard. Professor at the £co]e National 
dcs Charles. Author of Manuel de Paltlographi 
Latine et Frangaise (in collaboration wit 
Maurice Prou); etc. 

Palaeography (in part) 

A. Dew. 

Arthur Dewing. Art (/;/ part) 

A. De W. F. 

Arthur De Wint Foote. President of Tightnei 
Mines Co., Middle Yuba Power Company. 

Pneumatic Power Transmission. 

A. D. F. 

Alfred Douglas Flinn. I'ormcr Director, Engi¬ 
neering Foundation, New York. 

Engine ICR, Professional. 

A. D. H. 

Sir Alfred Daniel Hall. Former Director of the 
John Innes Horticultural Institution. 
Agricui.tural Organization (in part)]c{c. 

A. D. I. 

A. D. Imms. Reader in Entomology, Cam¬ 
bridge University. Cliief T’.ntomologist, Rolh- 
amsted F.xperiniental Station, IlariX'nden, 
Eng., 1918-31. .'\uthor, A General Textbook of 
Fintomology: etc. 

Aphides {in part)] Coleopti;ra; etc. 

A. D. J. 

Adrian D, Joyce. President, The Glidden 
Company, Cleveland, Ohio. 'FtiKPENTiNE. 

A. D. L. 

Alexander Dunlop Lindsay. Master of Balliol 
College, Oxford. Professor of Moral Philos¬ 
ophy, Glasgow University, 1922-24. Author, 
Christianity and Economics; The Churches and 
Democracy; etc. 

Adult Imiucation {in part)] etc. 

Ad. M. 

Adolf Meyer. Professor h'.meritus of Psychi¬ 
atry, Johns Hopkins University, and Director 
of Henry Phipps Psychiatric Clinic, Johns 
Hopkins Hospital, 1910-41. 

Insanity {in part). 

A. D. M. 

A. D. Mitchell, .\ssislant Fiditor of the Jour¬ 
nal of the Chemical Society; Assist ant Examiner 
in Chemistry, University of London and Insti¬ 
tute of Chemistry. Acid {in part)] etc. 

A. D. McD. 

Angus D. McDonald. President of the Southern 
Pacific Company, 1932-41. 

Southern Pacific Company. 

A. D. Ml. 

Aristotle Demetrius Michal. Professor of 
Mathematics, California Institute of I'ech- 
nology, Pasadena, Calif. Author of Matrix and 
Tensor Calculus svith A pplications to Me¬ 
chanics, Elasticity and Aeronautics. 

Differential Forms {in part)] 
Tensor Analysis {in part). 

A. Do. 

Austin Dobson. English poet and man of let¬ 
ters. Author of Eighteenth-Century Vignettes; 
Hogarth; Fanny Burney; etc. 

Hogarth, Wtli.iam {in part)] 
Richardson, Samuel {in part); etc. 

A. D. P. 

Arthur D. Pratt. The Babcock and Wilcox 
Company, New York. Author of Principles of 
Combustion. Boilers {in part). 

A. Du. 

Alan L. Durst. Teacher of Wood Carving at 
Royal College of Art. 

Sculpture Teciinique {in part). 
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A. E. 

Adrian Eckberg. Master Gilder, Foreman of 
the Vose Art Galleries, Boston. 

Gilding {in part). 

A. E. B. 

Arthur E. Brown. K.xpert and Engineer to the 
Brick and Tile Trade. Author of Brick Drying; 
Hand Brick Making; Patentee of improve¬ 
ments in kilns and drying plants. 

Brick {in part). 

A. E. Be. 

Agnes E. Benedict. Research Editor, National 
Association of Day Nurseries, Inc., New York. 

Day Nukskriks {in part). 

A. E. Bo. 

Arthur Edwin Boycott, M.D. Graham Professor 
of Pathology, University of London, 1915-35. 

Pathology. 

A. E. C. 

Arthur Edward Clery. Barrister-at-Law. Late 
lYofessor of the Law of Property and of Con¬ 
tracts, Utuversity College, Dublin. 

Brehon Laws {in part). 

A. E. D. 

Albert Ernest Dunstan. Chief Chemist of the 
.\nglo-lranian Oil Company. 

Kerosene {in pari)-, Paraffin; etc. 


A. E. Da. 

Albert Emil Davies, J.P. Chairman of several 
Investment Trusts ami Alderman, London 
CYunty Council. Author of Tke Money awi the 
.Stock and Share Markets; Foreign 1 nvc.stnients; 
etc. Options. 


A. E. F. 

A. E. Feavearyear. Principal Assistant Secre¬ 
tary, Ministry of Food, London, Eng. Author 
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Sir Alexander Wood Renton. Treasurer of 
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J'xoiiomy in the University of London. 

Economics; Labour; Land; 

Price; etc. 

A. Z. 

Sir Alfred Zimmern. Burton Professor of In¬ 
ternational Relations, Oxford University, 
1930- . Director, (ieneva School of Interna¬ 
tional Studies, 1925-39. Author of Europe in 
Convalescence; The Third British Empire; etc. 
League of Nations and Education. 

A. Zd. 

Antoni Zygmund. Professor of Mathematics, 
Mount Holyoke College, South Hadley, Mass. 
Author of Trigonometric Series; etc. 
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C. A. D. 

Clyde Augustus Duniway. Professor of History 
in Carlelon College, 1924-37. President of Colo¬ 
rado College, 1917-24. Author of Daniel WeF- 
stcr; etc. Colorado (in part). 
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C. A. F. R. D. 

Caroline A. F. Rhys Davids. jRTturer on 
History of Buddhism, School of Oriental 
Studies, London, 1918-33. Author of Buddhist 
Psychology: Ethics; etc. 
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Catdllls, Gailes Valerius. 

E. A. Ba. 

Ernest A. Baker. Director, Uni\ crsity of Lon 
don School of Eil)tarianship, 1919 34; Author 
of The Public Library; The Uses of Libraries; 
History of the English Novel; etc. 

LlDR.MOrs (in part); 
'I'rollope, Anthony. 

E. A. F. 

Edward Augustus Freeman. English Historian, 
Author of History of the. Norman Conquest; etc. 

Goths {in part); 
Normans {in part); etc. 

E. A. G. 

Eugene Allen Gilmore. Jhesident, State Uni 
versily of Iowa, 1934-40; Profi-ssor of Law, 
1942 . Iowa, State University of. 

E. A. Gr. 

E. A. Goldenweiser. Director of Division of 
Research and Statistics, Board of Governors of 
the h'cdcral Reserve System, 1926 - ; Ixono- 
mist to Board of (hw'crnors and to Ecderal 
Open Market Gommiltce of the federal Ki‘- 
serve System. Author of Federal Reserve System 
in Operation. Central Bank. 

E. A. H. 

E. A. Hollowell. Senior .Vgrononiist, Division 
of Forage Crops and Diseases, Bureau of Plant 
Industry, Soils and .Vgricultural Engineering, 
Agricultural Research .Vdministration. U.S. 
D(‘[)artmcnt of Agriculture, Washington. 

Cl< )\' ior; Sv\’eetclo\ ek. 

E. A. J. 

E. Alfred Jones. .Vuthor of Old English Cold 
Plate; Old Church Plate of the fsle of Man; A 
Private Catalogue of the Royal Plate at Windsor 
Castle; Oc. Golden Rose {in part); 

Mace {in part); etc. 

E. A. Mi. 

Edward Arthur Milne. Rouse Ball Professor of 
Mathematics and hellow’ of Wadham College, 
Oxford University, 1928- . Author of Thermo¬ 
dynamics of the Stars; etc. 

Chromosphere {hi part). 

E. A. Mn. 

Ethel Austin Martin. Director of Nutrition 
Service, Natifmal Dairy Council, (Chicago, 111 . 

Ice C'ream. 


D. Se. 

Daniel Clemens Sayre. Chief of the Division of 
Safety Rules and Education, Civil Aeronautics 
Board, Washington. P'ormcrly Assistant Pro¬ 
fessor of Aeronautical Engineering of the 
Massachusetts Institute of 7 'echnology. 

Accelero.vietkr; Aileron; 

Air Routes; etc. 

D. S. F. 

Douglas Southall Freeman, L.H.D. Editca', the 
News Leader, Richmond, 1915- - President of 
the Board of 7 'rustecs, University of Rich¬ 
mond. Eorrner Editor of Calendar of Confed¬ 
erate Papers; Lee's Dispatches. 

Davis, Ju.rrERsoN. 

D. S. J. 

David Starr Jordan, M.D. J.ate Chancellor 
I'hneritus, Lcland .Stanford Jr. Ihiiversily. 
Anfhor of Cnide to the Study of Pishes; Pishes; 
Manual of Vertebrates; Science. .Skefrhes. 

AciAssiz, Jean Louis Rodolpme. 

D. S. K. 

Dexter Simpson Kimball. Dean ICnu rilus, 7 'he 
College of Engineering, Cornell University. 
.Vuthor of Industrial Pducation; etc. Editor, 
The Hook of Popular Science. 

7'E(TLntual I'iDucATioN {in part). 

D. S. M. 

Prince Dimitri Mirsky. Li'clnret in Rn.s,sj;in 
Literature, King’s College, London University, 
i(>22 32. .Author of Modern Russian Literature; 
Pushkin; Russian Literature, DS'/S-iojy. 

(hti:KHov, Anion I’avi.ovhti; 
Dostoievski, 7'heodori; (Fvodc^ir) 
Mikhaylovtuii; 
Drama {in part); etc. 

D. S. Ma. 

David Samuel Margoliouth. Laudi;in Professor 
.Arabic, University of Oxford, 188(^-1937. 
Ibriner Lollow of NTw College. Author of 
Arabic I'upyri of the Bodleian Library; Mo¬ 
hammed and the Rise of Islam; Cairn, Jerusalem 
and Ditmascus; cie. Ei.ypt {in part); 

IvniioiMc Luitiature (in part); etc. 

D. S. Mu. 

David Savillc Muzzey. Professor iMiieritus of 
American Histor}^ Coluiiihia University. 
.Vntlior of 'J'he. United States of America; His¬ 
tory of the American People; etc. 

Umted States (of Ami;ri('a) 
{in part). 

D. Sn. 

David Snedden. Professor Eaneritus of lidu- 
cation, Cohnnhia University, -\uthor of \ o- 
cational kldiication; Towards Better Pducation; 
etc . Conti Nu.vnoN Schools 

{in part). 

D. S.-S. 

David Seth>Sim'th. Late ( airator of Mammals 
and Birds, Zoological Society, London. Past 
L.ditor, Bulletin of British Ornithologists' Club 
and AvicuUural .Magazine. 

•Avt.vry AM) .Aviculture {in part). 

D. St. 

Daniel Starch. Psychologist and Consultant in 
Business Kcscarcli and Management. Director 
of the Department of Research, American 
.Association of Advertising .Agencies, i()24- . 
Author of Principle of .Idvertising, Educa¬ 
tional Psychology; etc. 

Advertising {in part). 

D. Su. 

Dragutin Subotic. Reader in Serbo-Croatian 
l.anguage and [alerature, University of I.on- 
Si Riio Croit Lan(;'u\gi: and 
Li i'ur vn RE {in part). 


D. T. A. T. 

Donald Thomas Alfred Townend. Livcscy 
Professor of Coal Gas and Fuel Industries, 
University of Leeds, 1938- . Scientihe Adviser 
to Ministry of Horne Security. Joint author of 
Flame and Combustion in Gases; etc. 

Combustion. 

D. T. F. 

David Theodore Fyfe. Late Convener, Panel of 
Architects for Air Raid Damage to Builditigs 
of Historical Importance, Cambridgeshire, 
under Ministry of Works and Planning. Lec¬ 
turer in Architecture, 1926-41, and Former 
Director of the University School of Archi¬ 
tecture, Cambridge. Author of Hellenistic 
Architecture; etc. ICgyptian Ar chite( turf:; 

Westi;kn .Asi.ytic .Architecture. 

D. T. W. 

D. T. Wallis. FAirtner in Messrs. Wallis, Gilbert 
and Partners, Architects ami Engineers, 
London. Industrial Akchitf.cture 

{in part). 

D. V. B. 

Dow Vawter Baxter. I’rofessor of horest 
Pathology, University of Michigan, Ann Arbor, 
Mich. .Author of Pathology in Fore.st Practice; 
On and Off Alaskan Trails. 

.Vrboricui.ture. 

D. W. 

Diedrich Hermann Westermann. Professor of 
West African Languages in the University of 
Berlin, 1920- . Director of the International 
Institute of .African Languages and Cultures, 
London. Coauthor of Practical Phonetics for 
Students of .African Languages; etc. 

African Langu.ages. 

D. Wd. 

Daniel Willard. Former President of the Bal¬ 
timore and Ohio Railroad, Baltimore. 

Baltimore and Ohio 
Railroad Comiwny, 7 'he. 

D. Wh. 

Derwent Whittlesey. Professor of Geography, 
Harvard University. President, Association of 
American Geographers, 1044. Author of The 
pAirth and the State; .1 Study of Political Geog¬ 
raphy; clc. Editor, .\nnals of the Association of 
American Geographers, 1930-42. 

Accra; Ashanti {in part); Bamako; 
IDuctii; Cape Coast Castia,; 
Dak.vr; Geopolitics; Saint-Louis. 

D. W. K. 

Dudley Wright Knox, (kiptain, U.S. Navy 
(retired); OlTuer in charge of Naval Records 
and Library, Washington. Author of A History 
of the Unit^ States Navy; The Eclipse of Amer¬ 
ican .Sea Power; The Naval Genius of George 
Wa.shington; etc. 

Amerk:an Revolution (/« part); 

War of 1812, 7 'hi;. 

D. W. Ku. 

Rev. Daniel Webster Kurtz, D.D. Clergyman, 
educator and author. President of General 
Education Board, Church of the Brelhcni, 
^^15-35- Gf:rman Baptlst Brf:tiiern. 

D. W. T. 

Sir D’Arcy Wentworth Thompson. Professor of 
Natural History, University of St. Andrews, 
.Scot., 1917- . I'Air-Seals. 

D. W. W. 

Dilworth Wayne Woolley. Ass<Kiale of the 
Km'kcfcller institute for Medical Research, 
.New ^’ol•k. \.\ . \ 7 t.v.\iins. 
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Ap. 

Erik Arup. Professor of Danish History at the 
University of Copenhagen. 

Denmark {in part). 

E. A. P. 

Edgar Allison Peers. Gilmour Professor of 
Spanish, University of Liverpool. Author of 
Spain, A Companion to <^panish Travel; 
Stiidie.s- of tltie Spanish Mystics; etc. 

Spain (in part). 

E. A. Ps. 

Edward Alexander Parsons. President, Louisi¬ 
ana Historical Society. Author of The Letters 
of Robert R. Livingston —The Diplomatic Story 
of The. l/niisiana Purchase; etc. Louisiana. 

E. Ar. 

Edward Armstrong. Late Fellow of (^)ueen’s 
College, Oxford. I'oruierly University Lecturer 
in Modern History, Oxfoid. Author of The 
Emperor Charles F; etc. Cii.arles V. 

E. A. R. 

Edward A. Ryan, S.J. Dean of the faculty; 
Professor of C'hurch History and (!hristian 
Archaeology, VVoodstocF (hillege, Woodstock, 
Md. Author of The Historical Scholarship of St. 
Bcllarmine. Xavier, Francis. 

E. A. S. 

Rev. E. A. Shattock. Vicar of St. Mark, Wood 
cote, Purley. Mokacity, Primitiv e. 

E. A. Sp. 

Elmer A. Sperry. I'ouiidcr of tin- Sperry Gyro¬ 
scope Comj)aiiy. 

Bi'.auon {in parl)\ Dii sru. F.nc.ini', (in part); 
Gvro-Comi‘ASS {in par!)] (iVROsc:oi>K {in part). 

Ea. T. 

Earl Theisen. Honorary ('uratoi Motion Pic 
turesand I’heatrii' Arts, Los Angi h-s Museum. 

Motion PiCTifRES {in part). 

E. B. 

Ernest Barker. Life Governor of King’s Col 
lege, London. Professor of Political Science, 
Cambridge, anrl bellow of Peterhousc, maS- 
■t,Q. Author of Greek Political Theory; The Cru¬ 
sades; eXc. AKiSTrcTLE; .Aulic C.'ouncie; 

Baldwin I; etc. 

E. B. A. 

Major General Edward Bailey Ashmore. Com- 
maiidi'cl London air defenses, Kuy; I'irsl .\ir 
Defense Brigade, iq 20 24; Air Ilefense Brigade 
Territorial .Army, 0)24 2<S. Author of Air De¬ 
fence. .Am Raids (in part). 

E. B. B. 

Edward Battersby Bailey. i,)irector of Geolog¬ 
ical Survey of Great Britain and Museum of 
Practical Geology, rg^y- . Author of Recum¬ 
bent Folds in the Schi.sts of the Scottish High¬ 
lands; etc. .ScoTEAND {in part). 

E. B. C. 

Edwin Beresford Chancellor. I'ormer member 
of the Council of London 'I'opographical So¬ 
ciety. Author of The London of Charles Dickens; 
The Clubs of London, Past aiid Present. 

Clubs {in part). 

E. Bd. 

Edwin Borchard. Professor of International 
Law, \’ale University, igiy- . U.S Technical 
.Vdviser, Conference on Codiiicution of Inter¬ 
national Law, ig^o. Laws ok War. 

E. Be. 

Eduard BeneS. President of the C/.echoslovak 
Republic. Prime Minister of Czechoslovakia, 
ig2i-22. Author of Political Partisanship; 
Problems of New Europe and the Foreign Policy 
of Czechoslovakia; DUl'tcultics of Democracy; etc. 

Little Ivntente {in part). 

E. Ben. 

Emile Benveniste. Professor of Comparative 
Philology, Rcole des Hautes Rtudes, Paris. 
Asianic Lanuuac.es; Etruscan I.anouage. 

E. Bg. 

Eskil Berg. General Electric Company, Sche¬ 
nectady, N.’N'. Merci:rv-Vapour Boiler. 


E. B. H. 

E. B. Hudson. Senior General Engineer, Amer¬ 
ican Rolling Mill Company, Middletown, 0 . 

Sheets, Iron and Steel. 

E. B. Hy. 

Ethel Browne Harvey. Independent Investi¬ 
gator, Department of Biology, Princeton 
University. Fertilization. 

E. B. M. 

Edward B. Maxted. Consulting and Technical 
Chemist. Hydrogenation. 

E. Bn. 

Eduard Bernstein. Editor, with August Bcbcl, 
of Sozialdemokrat. Author of Die Vorausset- 
zungen des Sozialistnus und die Aufgaben der 
Sozialdemokratie; Die DeiUsche Revolution, Hire 
Fntstehung, ihr Verlauf und ihr Werk. 

Bi'.uel, August (in part)-, 
Marx, Karl Heinrich {in part). 

E. B. N. 

Evan Baillie Noel. Late Secretary of Oui.eii's 
Club, London. 

1 ''i\t;s; Rackets or RAfajUETS {in part)-, 
SouASH Rackets {in part). 

E. B. O. 

E. B. Osborn. Formi-r Literary b'.dilor of the 
Morning Post, London. .Author (jf The New 
Elizabethans; The Middle Socrates and 

His Friends; eXc. IIoxing {in part)-, 

Short Story {in part). 

E. B. P. 

Edgar Bramwell Piper. Falitoi of the Portland 
MorningOregonian, igio-28. Orego.n (/« part). 

E. B. Po. 

Sir Edward Bagnall Poulton. Hope Professor 
of Zoology in the University of Oxford, 1804- 
ig.UU Author of The Colours of Animals; E.ssays 
on Evolution; Charles Darwin and the Origin of 
.Species; etc. 

Darwin, Charles Roijekt; Mimicry. 

E. Br. 

Edward Breck. I'orinerly Imreign (hirrespoiul 
ent of the New York Herald ancl the New York 
I'imes. .Author of Wilderness Pets; Art of 
Fencing; Sporting Guide; etc. 

« Kite-Flying {in part). 

E, Bra. 

Erich Brandenburg. Leiturer in Philosophy 
and History at the Prussian Akademie der 
Whssenschaften, Berlin. Berlin {in part)-, 
Bismarck, Ottc); etc. 

E. B. Rd. 

Edwy B. Reid. I)ir<Ttor of Information and 
Extension, Earm Oedit Administration, Kan¬ 
sas City, .Mo. .Agrk'ui.tukalCredit (/«. part). 

E. Bs. 

Elizabeth Brandeis. Lecturer in I'Toiiomic.s, 
University of Wisconsin. 

Minimi'm Wage {in part)-, Workmi.n’s 
Compensation {in part). 

E. B. S. 

Ernest Brown Skinner. J^rofessor of Mutlu- 
matics, Univ^ersity of Wisconsin, ig20“45. 

GKOUI'S. 

E. B. Sa. 

Eleanor B. Sachs, l•■o^mer .Vssistant (,'urator. 
Metropolitan Museum of Art, New York. IAvn. 

E. B. T. 

Sir Edward Burnett Tylor. Anlhroiiologist. 
Author of Researches into the Early History of 
Mankitul; Primitive Cidliire; Researches into 
the Dcvelopnient of Mythology, Philosophy^ 
Religion, Language, Art and Custom. 

(Ordeal {in part). 

E. Bu. 

Edward Bullough. Fellow of Gonvilleand Cains 
College, Cambridge. 

{'ambridge University {in part). 


E. B. V. V. 

E. Burr Van Vleck. Late Professor of Mathe¬ 
matics, University of Wisconsin. Formerly 
President of the American Mathematical S<> 
cicty and Editor of Transactions of the Ameri¬ 
can Mathematicai Society. 

Conformal Representation. 

E. B. Wn. 

Edwin Bray ton Wilson. Editor of the Brooklyn 
Daily Eagle, Brooklyn. Brooklyn. 

E. C. 

Edward Channing. Former Professor of His¬ 
tory, Harvard University. .Author of History of 
the United Suites. 

Adams, John; ^Vdams, John Quincy; 

Adams, Samuel. 

E. Ca. 

Emile Cammaerts. Professor of Belgian Studies 
and Institutions in the University of London. 
Author of Belgium, pyom the Roman Invasion 
to the Present Day; Albert of Belgium; The Key¬ 
stone of Europe. 

Bi.lgian LiTLR.vrtiRE {in part)-, 
Mercier, Desire. 

£. Cam. 

E. Campbell. Rule of the Road {in part). 
£. Cas. 

Egerton Castle, b'ormerly of 'I'rinity College, 
Cambridge. Author of English Book Plates; 
Bibliotheca Dimicatoria; etc. Book-Plates. 

E. C. B. 

Rt. Rev. Edward Cuthbert Butler. Abbot of 
Downside Abbey, Bath, 1906-22. 

Benedict of nursia, Saint; Bridgittines; 
Canon {in part)-, Clara, Saint; 
Dominic, Saint {in part); etc. 

E. C. Br. 

Edward C. Bridgman. President, Bridgman 
Publishing Company, Pelham, N.^^ 

Drawing, .Anatomical {in part). 

E. C. Bu. 

Eric C. Burkman. Secretary, United States 
Rubber Company, New York. 

United States Rubber Company. 

E. C. D. M. 

E. Charles D. Marriage. Librarian, Nevada 
State Library. Nevada. 

E. C. E. 

Edwin Clarence Eckel, b'ormer Chief Geologist, 
'I'ennessee Valley .Authority. 

Physical Rjcsources {in part). 

E. C. G. 

Egerton C. Grey. Late Profcs.sor of Chemistry, 
University of Cairo. Author of Practical Chem¬ 
istry by Micromethods; The Food of Japan; etc. 

I'ERMKNTATION. 

E. C. H. 

Emil Clemens Horst. I’ormer President, Gen 
oral ManagiT of the E. Clemens Horst Com¬ 
pany, San I'Vancisco, and British Columbia 
Hop Com])aiiy, Ltd., Vancouver, B.C. 

Hop {in part). 

E. C. J. 

Edward C. Johnson. Director of Research, 
Worsham Collcgi; of Mortuary Science, 
Chicago. Embalming {in part). 

E. C. K. 

Edward Cameron Kirk. Pr<jfcssor Ivnicritus, 
•‘VT UU flental Pathology, Therapeutics and 
Materia Medica, University of Pennsylvania. 

Dentistry {in part). 

E. Cl. 

E. Clouzot. Head of Secretarial Department, 
International Red Cross, (ieneva. 

International Bureaus; Red Cross 
{in part). 

E. C. L. 

E. C. Laidlay. Subeditor of The Fur World, 
Ixindon. Fur. 

E. Cn. 

Emil Carlsen. I'ormer member of National 
Academy of Design and of Institute of Art and 
Letters. Still-Life Painting. 
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E. C. of D. 

Ellen Odette Desart, Countess Dowager of 

Desart. I'ornitr Senator, Irish Free State. 
Author of A Guide far Secretaries, Public and 
Private; Style and Title (with Constance Hos* 
ter). I’ORMS OF Aouress {in part). 

E. C. 0- 

Edmund Crosby Quiggin. I'ellow of, and Lec¬ 
turer in, Mfxiern Lanj'uaKe.s arid Monro Lec¬ 
turer in Celtic, (ionvilJe and C'aius Collc^a-, 
('ambridKC. 

Iri.sh LiTEKATirKE {in part)] Tatkick, Sr. 
{in part)-, Scottish Literature {in part). 

E. Cr. 

Ernst Cassirer. Late Professor of Philoscjphy 
and for sometime Rector of Flamhur^j Uni¬ 
versity. Visiting Professor of [Philosophy, Vale 
University, 1041-44; (^)lumi)ia University, 
1Q44-45. Author of Kants Lehen und f^hre; 
Suhstanzbegrijf und PunktiansbegrijJ; etc. 

Ni:o-KAVTiANrsM; Rationalism; 
Substance; 'I'kan.scenoentalism; I'kiith. 

E. C. R. 

Edward Carl Rosenow, M.D. Professor of I'.x- 
|>eriment.al Ilacterioloi^y, University of Minne¬ 
sota and May<} l‘'oiindation. 

Focal Infi.ction {in part). 

E. C. Ra. 

Rev. E. C. Ratcliffe. Canon of S(. Mary’s, I'dy, 
1922-24. lOuCHARiST {in part). 

E. C. S. 

Edmund Clifton Stoner. I’rofessor of Tlieo 
retical Physics at the University of Leeds, iqto 
- . Research ITllow, ICmmanuel ('ollef^e, 

C’ninbrid)»e, io2<S- .51. Author of Sfagnetism and 
Atomic Structure; etc. Pekmeameter. 

E, Cu. 

Edmund Curtis. Leckv Professor of Modern 
History, University of Dublin, 4,L I'ro 

fessor of MiKlern History, 1914 v^g. .Vuthor of 
.1 History of Ireland; etc. 

Ireland {in part)-, Kotiert (iriscARo; 

Ro(;kr I; etc. 

E. Cul. 

Ely Culbertson. Author of Contract Bridge Red 
Book on Play; Blue Book; etc. Fiditor in Cliicf, 
The Bridge World Magazine. 

Contract Rridol; Whlst {in purl). 

E. Cy. 

Colonel Elbridge Colby, U .S. Army. On faculty 
of School of Military (iovernment, 194.^- ■ 
.Vssociate in hhiKlish, (ieorge Washiui'ton Ibii- 
versity, ig.ui' • Author of The Profession of 
Atne.rican Militarism; Education ami the 
.lrwiy;ctc. Militia; National C.iiard. 

E. D. 

Sir Edwin Deller. Former Principal, University 
of ].ondon,and University I'.xtension l.ecturer. 

London University. 

E. Da. 

Eloise Davison, llirector. Herald Tribune 
Horne Institute, New York. 

Housekeeping {in part). 

E. D. A. 

Edgar Douglas Adrian, M.D. Professor of 
Physiology in Cambridge University, 10,^7- 
Nobel Pri7,e Winner for Medicine, 1932. Author 
of The Mechanism of Nervous Action; etc. 

CiiRONAXir;; Fajuilihrium, Animal; 

Nerve {in part). 

E. De. 

Ernest Dale. Kconomist, American Manage¬ 
ment Association, New York, N.Y. 

Keynes, John Maynard. 

E. do W. 

Ernest De Weerth. Stage designer, Max Rein¬ 
hardt Productions in .\merica, etc. 

Costume Design {in part). 

E. D. F. 

Edward D. Foster. Director, Colorado Slate 
Planning Commis.sion, Denver, ('olo. 

CoLORAiM) {in part). 


Ed. M. 

Eduard Meyer. Former Professor of Ancient 
History in the University of Berlin. Author of 
Ge.schichte des AUerthuns; etc. 

Ardashir; Artabanus; Artaxerxes; 

Astyages; etc. 

E. D. M. 

Lieutenant Colonel Edward Darley Miller. 

Author of Modern Polo; Horse Management in 
the Field; Fifty Tears of Sport. Ipqlo {in pari). 

E. D. Mad. 

Sir Edward Douglas MacLagan. Governor of 
the Punjab, 1921-24. Lieutenant Governor, 
1919-21. Former President of Royal Asiatic 
Society. Punjab {in part). 

E. D. Ml. 

Elmer Drew Merrill, .\rnold Professor of 
Botany and Administrator of Botanical Collec¬ 
tions, Harvard Universitv, 1935- . Director. 
Arnold Arboretum. Author of A Flora of 
Manila; Species Hlancoanac; Enumeration of 
J*hilippine Flo-ioering Plants; Polynesian Bo¬ 
tanical Bibliography 1773-1035; and (with Dr. 
Fk H. Walker) A Bibliography of Eastern 
Asiatic Botany; etc. 

Acekaceae; Bignoniaceae; Gesneriaceal; 
Loc.aniaceae; Meliaceae; Philadelphus; 
Piperaceae; 'Faxackae; Thymeleaceae; Zv 
(.opmyllaceae. 

E. D. R. 

Sir Edward Denison Ross. Director, Schotil of 
Oriental Studies, Loudon, and .Professor of 
Persian in the University of London, 1916-37; 
ICmeritus, 1938-40. Author of Eastern Art and 
J.iterature; The Persians; etc. 

Bukhara {in part)-, Manchu Uanguagu; etc. 
E. D.-Ra. 

Lieutenant Colonel Emilius C. Delme-Raddiffe. 

Author of Falconry; Notes on the Falconidae 
used in India in F’alconry. 

Faiu-onry {in part). 

E. D. T. J. 

Evan David Thomas Jenkins. Professor of 
Classics, University College of Wales, Aberyst¬ 
wyth, 1938- . Constitution of Athens. 

E. D. Ts. 

Elbert Duncan Thomas. Senator from Utah, 
IQ33- . Professor of Political Science. Univer¬ 
sity of Utah, 1924- . Utah (in part). 

E. E. A. 

Eugene E. Agger. TYofessor of*F)cononiics and 
Director of Bureau of F>onomic and Business 
Research, Rutgers University. Author of The 
Budget in the American Commonwealth; Organ¬ 
ized Banking, etc. 

Money Market {in part). 

E. E. B. 

Edward E. Bennett. Profc.ssor of History and 
Political Science, Montana State University. 

Montana {in part). 

E. E. De. 

E. E. Dale. Research Professor of History, 
University of Oklahoma. Author of The Range 
Cattle Industry; Cherokee Cavaliers (with Gas¬ 
ton Litton); Cow Country; etc. 

Brandi.ng {in part). 

E. E. DeT. 

Ernest E. DeTurk. Professor of Soil I-'crtility, 
University of Illinois. Soil {in part). 

E. E. E. 

E. E. Evans. Lecturer in Geography, Univer¬ 
sity of Belfast. Denmark {in part). 

E. E. Es. 

Everett Eugene Edwards. Agricultural His¬ 
torian, Division of Statistical and Historical 
Research, Bureau of .\gricultural Economics, 
U.S. Department of Agriculture, Washington, 
1927- , also teacher of Agricultural History in 
Graduate School, Department of Agriculture. 
FMitor of Agricultural History, 1931- . 

Agricultural Organiz.ytion (in part); 
Agricultural Research; Agricultural So¬ 
cieties AND Shows (in part); Inter¬ 
national Confp:rf.nce of Agricul¬ 
tural EcON’OMI.ST.S; 'rWRASHING OR 
Threshing. 


E. E. F. 

Edward Elway Free. F'ormer Consulting Chem¬ 
ist and Physicist. Lecturer on Outlines of 
Science, New York University, 1926-34. 
Author of Pocket Guide to Science. 

Inventions and Discoveries; 
Noise and Its Control (in part). 

E. E. H. 

Edward Everett Hale. American w riter. Author 
of I'he Man Without a Country. 

Clarke, James Freeman; 
Everett, Edward, 

E. E. He. 

Col. Edgar Erskine Hume, M.D. Colonel, 
Medical Corps, U.S. Army. Commanding Ofli- 
cer, Winter General Hospital, 7’opeka, Kan., 
1942- 43. Director of Administration, Medical 
Field Service School, Carlisle, Pa., 1937-42. 
Associate Fiditor of A nnals of Medical History. 

Society of the Cincinnati. 

E. E. Hu. 

E. E. Hughes. Professor of History, University 
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E. Gladys Clarke. Principal of the National 
Training School of Cookery. 
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E. H. Baumgarten. Secretary, American Bowl¬ 
ing Oingress. Author of Bowl — Here's How. 

Bowling. 

E. H. C. 

Ernest Hartley Coleridge. lOditor of Byron's 
Poems; Letters of Samuel Taylor Coleridge; etc. 
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Mitchell, William. 

E. H. H. 

E. Herman Heapelt. Associate Professor of 
Spanish, New Vork University. 

SpANJ.mi- American LiTJ.KATi'ki;. 

E. Hi. 

Eva Hlbbert. .Assistant I.ecturer in Apjjlied 
Chemistry, University of Manchester. 

Pleaching; Calico Printing; 
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E. Hoi. 

Emory Holloway. Professor of English. Queens 
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Stage Design (in part). 
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K. L. W. 

Emeat Llewellyn Woodward. Former Lecturer 
in Modern History and Tutor at New College, 
University of Oxford. Author of War and Peace 
in Europe; etc. 
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and Procedure, University of Innsbruck. 

Prison {in part). 

E. M. Ge. 

Esson M. Gale. Counsellor to Foreign Stu¬ 
dents, University of Michigan. Formerly Offi¬ 
cer, Chinese Salt Revenue Administration. 
Editor, Journal of the Royal Asiatic Society, 
North China Branch, 1932-37. 

Asia {in part). 

E. M. H. 

Colonel Edward Mandell House. Representa¬ 
tive of the United States at the making of the 
Armi.stice, Versailles, 1918. Joint Editor, with 
Charles C. Seymour, of What Really Happened 
at Paris. Paris, Conference of {in part). 

E. M. H. L. 

E. M. H. Lloyd. Of the Empire Marketing 
Board, London. Author of Experiments in 
State Control at the War Office and Ministry of 
Food. Industry and Trade, War Con¬ 
trol of {in part). 

E. M. Ho. 

Edward Morell Holmes. Late Emeritus Cura¬ 
tor of the Museum of the Pharmaceutical 
Society, London. 

Opium {in part)-, Pharmacopoeia. 

E. M. L. M. 

Emile Marie L6uis Madelin. Chairman of The 
French Alliance of the United States and of 
Canada, 1907-06. Author of La Bataille de 
France; Les Hcures merveilkuses df Alsace el de 
Lorraine; ^expansion fran^aise; etc. 

F^x h, Ferdinand. 


£. M. M. 

Sir Edward Mortimer Mountain, Chair¬ 
man and Managing Director of tl^ Eagle, Star, 
and British Dominions Insurance Company, 
Ltd., London. 

Fire Prevention and Extinction 
{in part). 

£. M. N. 

Edward Max Nicholson. Ornithologist, Oxford 
University Greenland Expedition, 1928. Au¬ 
thor of Birds in England; Hou' Birds Live; etc. 

Birds {in part). 

E. M. R. 

Mrs. E. M. Reid. Coauthor of The Pliocene 
Floras of the Dutch-Prussian Border. 

Palakouotany {in part). 

E. M. T. 

Sir Edward Maunde Thompson. Director and 
Princijxil Librarian of the British Museum, 
1888-1909. Author of An Introduction to Greek 
and tMtin Palaeography; Shakespeare's Iland- 
icriting. 

Autographs; Diplomatic {in part)-, etc. 
E. M. W. 

Edmund Murton Walker. Professor, Inverte¬ 
brate Zoology and Head of Dejiartment of 
Zoology, University of 7 'oronto. 

Canada {in part). 

E. M. Wa. 

Rev. Edward Mewburn Walker. Former Chap¬ 
lain to the King; Provost of Queen’s College, 
Oxford, 1930-33. Author of Greek History, Its 
Problems and Its Meaning; etc. 

Grf.kck {in part)-, Theopompus; 

Xenophon. 

E. My. 

Elie Moroy. Secretary of the International Red 
Cross Committee. Hospital {in part), 

E. N. da C. A. 

Edward Neville da Costa Andrade. Quain 
J*rofcssor of Physics in the University of Lon¬ 
don. Scientific Adviser to Director of Scientific 
Research, Ministry of Supply. Author of 
The Structure of the Atom; The Mechanism of 
Nature; etc. 

Arrhenius, Svante August; Barometric 
Light; Bohr, Niels; Colour {in part); etc. 

E. Nee. 

Ebbe Neergaard. Ixcturer in Danish Language 
and Literature, University of Berlin. 

Drama (in part). 

E. N. H. 

Edmund Newton Harvey. H. F. Osburn Pro¬ 
fessor of Physiology, Princeton University. 
Vice-President, Marine Biological Laboratory, 
Woods Hole, Mass. Author of The Nature of 
A nimal Light; Living Light; etc. 

Bioluminercence. 

E. N. McG. 

Ellsworth Newcomb McGuire. 

Lorke, Leonor Fresntx. 

E. N. W. 

Edna Noble White. Director of the Merrill- 
Palmer School, Detroit. Professor of Home 
Economics, Ohio State University, 1913-20. 

Nursery Schools {in part). 

E. N. Wh. 

Edward Norris Wentworth. Director of Ar¬ 
mour’s Livestock Bureau, 1923- . Professor of 
Animal Breeding, Kansas State Agriculture 
College, 1914-17. Stockyards. 

E. O. 

Edmund Owen, f ormer Consulting Surgeon to 
St. Mary’s Hospital, and to the Children’s 
Hospital, Great Ormonde Street, London. 
Author of A Manual of Anatomy for Senior 
Students; etc. Fistula ; Varicose Veins; 

Venereal Diseases {in part). 

E. O. E. 

E. O. Essig. Head of the Division of Ento¬ 
mology and Parasitology. University of Cali¬ 
fornia. Author of Insects of Western North 
A merica; College Entomology; etc. 

Entomology {in part). 
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Edwin Oakes Jordan, lornicr Chairman 
Emeritus, Department of JlyKiene and Bac¬ 
teriology, L'niversity of Chicaj^o. Editor of 
Journal of I^reventive Medicine; loint Editor, 
Journal of I nfectious Diseases. /Vu thor of General 
Bacteriology; l'0(»i Poisoning; Epidemic In¬ 
fluenza. Botl’ijsm; Food Poisonlvg. 

E. O. S. 

Elbert Orla Sowerwlne. Assistant to President, 
Anaconda Co[»|»er Mining ('ompany, New 
York. .Y.nacon'da Cori’i.R Minim, Company. 

E. Ow. 

Ernest Ower. Author of The Measurement of 
Air Plow. Ankmomltky (in part). 

E. P. 

Edgar Prestage. Professor Emerilus of Portu- 
;,'iiese LaiiKuape, l.iterature and History in the 
University of l.,ondon. Editor of The Letters of 
a Portuguese Plun; Azurara's Chronicle of 
Guinea: etc. Autlior of I). Francisco Manuel de 
Mello in Hispanic Society’s Portuguese series; 
etc. Garrktt, Joao Baptist, \ {in part)-, 

Goks, Damiao di; (in part)-, etc. 

E. Pa. 

Eric Parker. ICditor of “The lOnglish Scene” 
Series; ICditor in ('hief of the Field, 1030-^7. 
Author of Plements of Shooting; etc. 

Snoo t IMG {in part)^ 

E. Par. 

Eric Partridge. Author of A Dictionary of 
Slang; Journey to tlu: Edge of Morning; etc. 

Slang {in part). 

E. P. B. 

E. Phillips Barker. Reader in Classics, Uni¬ 
versity College, Nottingham. 

Folk Dancing. 

E. P. C. 

Edward Provan Cathcart, M.D. Regius Pro¬ 
fessor of I’hysiology, University of Glasgow, 
lyaH . Gardiner Professor of Chemical Physi¬ 
ology, i()ity-2.H. Member of War Cabinet 
Scientific ('omrnittee on I-'ood Policy, 1Q40- . 

Nutkition. 

E. P. Cu. 

Ellwood P. Cubberley. Former Dean Emeritus 
of School of Education, Eeland Stanford Jr. 
University. Author of History of Fducation; 
Public School Administration; School Organ¬ 
ization ami Administration; Recuiings in Public 
Education in the United States. 

Education {in part)-. School 
Adminlstkation in thk Unitkd Statks. 

E. P. F. 

Ephraim Porter Felt. Director and Chief Ihito- 
mologist, Bartlett Tree Research Laboratories, 
Stamford, Conn., 1028-43. Author of Our 
Shade Trees; Plant Galls and Gall Makers; etc. 

Galls. 

E. P. L. 

Ernest Preston Lane. Professor and Chairman, 
Department of Mathematics, 'I'he University 
of Chicago, (’hicago. Ill. Author of Projec¬ 
tive Differential Geometry of Curves and Sur¬ 
faces; etc. Involcth. 

E. P. N. 

Edwin P. Norwood. Author of The Other Side 
of the Circus; I'he Adventures of Diggcfdy Dan; 
The Friends of Diggcldy Dan; Davy Winkle in 
Circuslami; The Circus Menagerie; etc. 

Circus {in part). 

E. Pu. 

Monsignor Enrico Pucci. Domestic Prelate to 
the Pope; Former Editor of the Corriere d' 
Italia. Author of Im Pace del Laterano. 

V.vTicAN, I’liL {in part). 


E. R. 

Elihu Root. Former Member, Permanent Court 
of Arbitration at 'I'he Hague; Secretary of War 
in Cabinet of President McKinley, i8()(>“i904. 
Secretary of State in Cabinet of President 
7 'heodore Roosevelt, 1905-09. U.S. Senator for 
New York, 1909-15. Awarded Nobel Peace 
Prize, 1912. Plrmanent Court of 

International J ustice. 

E. R. B. 

Edwyn Robert Bevan. Former Honorary Fel¬ 
low of New College, Oxford. Lecturer on 
Hellenistic History and Literature at King’s 
College, London, 1922 33. Author of La/cr 
Greek Religion; A History of Egypt under the 
Ptolemaic Dynasty; etc. 

Alexander HI (“The Great”) 
{in part) -, etc. 

E. R. Br. 

Sir Evelyn J. Ruggles-Brise. Chairman, Prison 
('ornmi.ssion, England and Wales, 1895-1921. 
Author of The English Prison System; Prison 
Reform at Home and Abroad. 

Prison {in part). 

E. R. E. 

Edwin Rogers Embree. President, Julius Ro¬ 
sen wald Fund. Author of Broun America, The 
Story of a New Race; Color and Democracy; etc. 

Negro, The American {in part)-. 
Philanthropy {in part). 

Er. H. 

Eric Hutton. Writer and Editor, 'I'oronto Star, 
Toronto, Can., 1929-4O. 

Lewis, John Llewellyn. 

E. Rh. 

Ernest Rhys. F’ormer Editor of “Everyman’s 
Library.” 

Bookselling {in part) -, Publishing. 

E. R. J. 

Emory Richard Johnson. Professor of 7 'rans- 
portutioii and Commerce, University of Penn¬ 
sylvania, 1902 . Dean, W'harton School of 

I'inaiice and ('ommerci’. University of Penn¬ 
sylvania, i()i()-33. Author of Inland Water- 
■ways. Their Relation to Transportation; Amer¬ 
ican Raiheay Transportation; etc. 

INTEK-S r.vrE CoMMKRci:; 
Transport {in part). 

£. RI. 

Elbert Russell. Dean Fhiicritus of Biblical 
hiterjiretation. School of Religion, Duke Uni¬ 
versity. Author of The Parables of Jesus; The 
Hislory of Quakerism; etc. 

Friionds, Society of {in part). 

E. R. Ld. 

E. R. Loveland. ICxccutive Secretary, American 
College of Physicians. 

American College of Physicians. 

E. Ro. 

Edward Robertson. D.D. Professor of Semitic 
Languages and Literature, University of Man¬ 
chester, 1934- . Dean of the Faculty of The¬ 
ology, IQ22-34, University College of North 
Wales. 

Acre; Ai; Baalbek; Bashan; Damascus 
{in part)-. Dead Si:a; Ekron; Endor; 

Gadara; etc. 

E. Row. 

Eron Rowland (Mrs. Dunbar Rowland). Con¬ 
sultant, Rowland Historical and Research 
Library, Jackson, Miss. .Author of Andreio 
Jackson's Campaign Against the British; etc. 

McCord, Louise Susa.nna Chevf.s. 

I 

E. R. Pe. 

Elizabeth Robins Pennell. AAithor of Life of 
Mary Wollstoncraft; Feasts of Autolycus. Co¬ 
author of Lithography and Lithographers. 

Litiu'C.r vphy (in part). 


E. R. Ss. 

Edward R. Stettinius, Jr. U.S. Representative 
to the World Peace Organization, 1945-46. 
Former Secretary of State, U.S.A., 1944-45, 
Administrator, Office of Lend-Lease Admin¬ 
istration, Washington, and StieciaJ Assistant to 
the President, 1941-43. 

War Organizations, U.S. (World 
War H) (in part). 

E. R. T. 

E. Raymond Turner. Former Professor of 
ICuropcan History, Johns Hopkins University. 
Author of The Privy Council of England in the 
Seventeenth and Eighteenth Centuries. 

Star Chamber. 

E. Ru. 

Ernest Rutherford, ist Baron Rutherford. 

Former Cavendish Professor of Experimental 
Physics and 1 director of C'avendish Laboratttry, 
University of Cambridge, 1919-37. Nobel 
Prize for Chemistry, 1908. Radioactivity. 

E. S. 

Edward Salmon. Editor of United Empire, 
journal of Royal Fhnpire Society, i()20-37; 
Honorary leditor, 1941- . Author of Life of 
General Wolfe; The Story of the Empire; etc. 
B.wji'.rmasin {in part)-, Blackwater Fever 
{in part ); Brunei {in part ); Java {in part ); 

etc. 

E. Sa. 

Edward Sapir. I'ormcr Sterling Professor of 
Anlhro[)ology and General Linguistics, YgiIc! 
University. Author of Language, an Intro¬ 
duction to the .Study of Speech; Time Perspective 
in Aboriginal American Culture; etc. 

Central and North American 
Languages. 

E. S. B. 

E. S. Bunn. Assistant Director of Research, 
Revere Copper and Brass Inc., Rome, New 
York. Brass Manueactukes {in part). 

E. Sc. 

Emil Schurer. Formerly Professor of New 
'rcstament Exegesis in the Fhiiversitics of 
Giessen, Kiel and Gottingen. Author of Ges- 
chichte des jtidischen Volkcs im Zeitaller Jesn 
Christ}. Philo {in part). 

E. S. F. 

Edward Sanborn French. President, Boston 
and Maine Railroad, and Maine Central Rail¬ 
road Company. 

Boston and Maine Railroad, The. 

E. Sg. 

Eugenie Strong. Member of Council of Hellenic 
Society, 1892-1943. Author of Art in Ancient 
Rome. (,“Ars Una” Series); etc. 

Rom.an Art {in part). 

E. S. Go. 

Edwin Stephen Goodrich. Late Linacre Pro¬ 
fessor of Zoology and Comparative Anatomy, 
University Museum, Oxford. Author of Living 
Organisms; Structure and Development of Verte- 
bralcs; etc. Involution, Organic {in part). 

E. S. H. 

Elizabeth Sanderson Haldane. Former Vice- 
Chairman, Territorial Nursing .Service, Mem¬ 
ber Q..A.LM. Nursing Board. Author of The 
British Nurse in Peace and War. 

Nursing (in part). 

E. S. Hr. 

Ellwood Scott Harrar. Associate Professor, 
Wood Technology and Dendrology, Duke 
University Graduate School of Forestry. 
.Author of Forest Dendrology and Guide to 
Southern Trees. 

Acacia; Ailanthus; Ai.der; Arborvitae; 
Arbutus; Ash; .Aspen; Athel; Bass¬ 
wood; etc. 
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£. S. L. 

Rear Admiral Emory Scott Land, U.S.N. (re¬ 
tired). Administrator, War Shipping Adminis¬ 
tration, 1942-46. Chairman, U.S. Maritime 
Commission, 1938-46; former Chief of the 
Bureau of Construction and Repair, U.S. Navy. 
Shipping: Merchant Ships ok the World 
(m part)', Shipping Lines and Grocps 
(/>; part). 

E. S. M. 

Edwin S. Murphy. Member of the firm of 
Kirlin, Woolsey, Campbell, Hickox and Keat¬ 
ing, New York. Salvage {in part). 

E. S. P. 

Edward S. Prior. Slade Professor of I'ine .\rts, 
Cambridge, 1912- 32. Author of Eight Chapters 
on I'.ngiish MeAliacval Art; etc. Fine Arts. 

E. S, R. 

Edward Stanley Roscoe. OlTicial Law Reporter 
in Admiralty Court, 1883; Admiralty Regis¬ 
trar, 1904; Assessor, North Sea iMUjuiry, 1905; 
Registrar of Prize Court, 1914. Author of 
Admiralty Law and Practice; The. Measure of 
Damages in .Actions of Maritime Collision; etc. 

Laws Relating to Seamen 
{in part)-, etc. 

E. St. 

Miss E. Stevenson. Inspector of Schools to the 
Loudon County Council. Formerly Head Mis¬ 
tress of St. George’s School for Girls and St. 
George’s Training College for Secondary 
Women Teachers, Edinburgh. 

Nursery Schools {in part). 

E. T. 

Edward Tuthill. Professor of History, Univer¬ 
sity of Kentucky. Author of Government of 
Kentucky. Kentucky. 

E. Ta. 

Ethelred Taunton. Author of The English Black 
Monks of .St. Benedict; History of the Jesuits 
in England. Cullen, Paul; Fisher, John, 

E. T. B. 

Eric Temple Bell. Professor of Mathematics, 
California Institute of technology, Pasadena, 
Calif. Author of Men of Mathematics; The De¬ 
velopment of Mathematics. Abel, Niels 

Henrik; Bolyai, Wolfgang.; 
Fquations, Theory of; Fermat, Pierre; 
Fredholm, Ertk Ivar; Frohenius, 
I'krdinand Georg; Galois, Evariste; 
Gauss, Karl Friedrich; Hermite, 
Charles; Hesse, Ludwig Otto; 
Hilbert, David; Liouvii.le, Joseph; 

Mathematics, History of. 

E. T. F. C. 

Sir Edward Thomas Frederick Crowe. Comp¬ 
troller General of the Department of Over¬ 
seas Trade, 1928-37. Consul. 

E. Th. 

Edward Thatcher. Instructor in Fine and 
Applied Arts, Teachers College, Columbia 
University. Author of Making Tin Can Toys. 

Carving Tools. 

E. T. H. 

Elmer Thomas Howson. Western Editor of 
Railway Age, 1919-44. Late Director of the 
American Railway Engineering Association. 
Editor of Railway Engineering arid Maintenance 
Cyclopaedia. Railways {in part). 

E. T. J. 

E. Taylor Jones. Professor of Natural Philos¬ 
ophy. University of Glasgow. Author of Theory 
of the Induction Coil; etc. 

Electromagnet; Induction Coil. 

E. T. K. 

Edward T. Kennedy. Coach of Swimming and 
Water Polo, Columbia University. 

Water Polo. 

E. Tr. 

Ethel Truman. Bedford College for Women, 
I>ondon. Flammarion, Nicolas Camille; 

Lorenxz, Hendrik Antoon. 


E. U. 

Edward Unwin. Sometime Instructor of Archi¬ 
tectural Design and History at the Cambridge 
(Mass.) School of Landscape and Domestic 
Architecture. Housing (/#/ part). 

E. Un. 

Evelyn Underhill (Mrs. Stuart Moore), Hon. 

D. D. Late Fellow of King’s College, London. 
Upton Lecturer on Religion, Manchester Col¬ 
lege, Oxford, 1921-22. Author of Mysticism, A 
Study in the Xature and Development of Man's 
Spiritual Consciousness; etc. 

Mysticism {in part). 

E. V. 

Ethan Viall. Field Editor of Motor Service Mag¬ 
azine. Formerly Editor in ('hief and Special 
C'orrespondent of The .American Machinist. 
Author of Broaches and Broaching; Electric 
Welding; Gas- Torch and Thermit Welding; etc. 

Thlrmit. 

E. Va. 

Emile Vandervelde. Minister of State in the 
Belgian Government, 1914-38. Author of 
Three Aspects of the Russian Rnioluiion; 
Earti Onvrier Beige (iSSy lojy)', etc. 

Belgium {in part) , etc. 

E. V. A. 

Sir Edward Victor Appleton. Secretary, De¬ 
partment of Scientific and Industrial Research, 
1039- ■ Jacksonian I’rofessor of Natural Phi 
losojihy, Cambridge University, i93t>-39. 

'J'HERMIONIC VaI.VK; 
Wireless Tei.egrapiiy {in pari). 

E. V. K. 

Edmund George Valpy Knox. Editor of 
Punch, 1932- . Author of Parodies Regained; 
etc. Horace; Jhmericks; Parody. 

E. V. L. 

Edward Verrall Lucas. Late writer and former 
Chairman of Methuen and C'ompany, Pub¬ 
lishers, London. F.ditor of an edition of the 
IFfir^’i and Letters of Charles and Mary Lamb. 
Author of Reading, arul Remembering; 

English Leaves; etc. Austen, Jane; 

Lamb, Charles {in part). 

E. V. M. 

Elmer Verner McCollum. Professor of Bio¬ 
chemistry, School of Hygiene and Public 
Health, Johns Hopkins University, 1017- . 
Author of Foods, Nutrition and Ilealih; etc. 

Cereals {in part). 

E. V. S. 

E. V. Shepard. President, Shepard’s Studio, 
Inc., New York (devoted to teaching social 
games); Card Editor of several publications. 
Author of Correct Auction; etc. 

All Fours; Auction Pitch. 

E. W. 

Edward Alexander Westermarck. Former Pro¬ 
fessor Emeritus of Philosophy at the Academy 
of Abo, Eiiiland; Professor of Sociology at the 
University of London, 1907-30. Author of A 
Short History of Marriage; The Future of Mar¬ 
riage in Western Civilization; etc. 

Divorce {in part)-. Group Marriage; 

Polyandry; Polygyny. 

E. Wa. 

Rev. Edmond Warre, D.D. Late Provost of 
Eton. Head Master of F^ton College, 1S84- 
1905. Author of Grammar of Rowing. Boat. 

E. W. A. 

Edwin West Allen. Former Chief, Office of 
E^xperimeiit Stations, U.S. Department of 
Agriculture. Editor of Journal of Agricultural 
Research, 1926-29. Agriculture: 

A General Survey {in part). 

E. Wag. 

E. Wagon. Literaiy Department, Deutst:he 
Bank, Berlin. Deutsche Bank {in part). 


E. W. B. 

Sir Edward Wentworth Beatty. Chancellor, 
McGill University, Montreal, Can., 1921-43. 
President, Canadian Pacific Railway Com¬ 
pany, 1918-42. 

Can/vdian Pacific Railway Company. 

E. W. B. N. 

Edward Williams Byron Nicholson. Late Li¬ 
brarian of the Bodleian Library, Oxford. Prin¬ 
cipal Librarian and Superintendent of the 
London Institution, 1873-82. .Author of Keltic 
Kcsearches; etc. 

M ANDi.viLLF, Jkhan de {iu part). 

E. W. Bs. 

Esther Willard Bates. Professor of Dramatic 
•Art, Rhode Island School of 1 )esign, Provi¬ 
dence. R.l. Author of The Art of Producing 
Pageants; etc. Pageant {in part). 

E. W. C. 

Captain Ettrick W. Creak, R.N. Formerly 
Superintendent of C'ompasscs, Hydrographic 
Deiiartnient, .Vdmiralty. Compa.ss {in part). 

E. W. Ch. 

Edna Woolman Chase. lUlitor in Chief, 
New A'ork. 

I'oRMS OF /Address {in part). 

E. W, G. M. 

E. W. G. Masterman. Late Honorary Secre¬ 
tary, Palestine l^xploration Fund, London. 

Sei’ulchki:, The Holy. 

E. W. L. 

Ernest Walter Lindstrom. Professor and Head 
of Genetics Department and Vice-I lean of Grad¬ 
uate College, Iowa State College of Agriculture 
and Mechanical .Arts. Plant Breeding. 

E. W. MacB. 

Ernest William MacBride. Former Emeritus 
Professor of Zoology, Imperial C'ollege of Sci¬ 
ence, South Kensington, London. Stratlicona 
Professor of Zoology at Mctiill University, 
Montreal 1897--locx). Author of .A Text Book 
of Zoology; I ntroduction to the Study of Heredity; 
etc. Metamorphosis (V« part)-, ate. 

E. Wn. 

Edward Weston. Internationally known pho¬ 
tographer. Photographic Art. 

E. W. N. 

Edward W. Nelson. Former Principal Biologist, 
Biological Survey, U.S. Department of Agri¬ 
culture, Washington. Biological Survey. 

E. Wo. 

Field Marshal Sir Evelyn Wood. (Commander, 
Egyptian Ex|>editi<)n, 1S82-88. Sirdar of the 
Egyptian Army, 1883-85. Iagvpt {in part). 

E. W. P. 

Elbridge Woodman Palmer. President of 
Kingsport Press, Kingsport, Xenncssec. Ex- 
President and Chairman, Textbook Standards 
Committee, Book Manufacturers Institute. 
Associate Editor, Merriam Webster'sDictionary. 
Author of A Course of Bookbinding for Voca¬ 
tional Schools. Bookbinding {in part). 

E. W. Pe. 

Emmett W. Price. /Assistant Chief, Zoological 
Division, U.S. Bureau of Animal Industry, 
Department of Agriculture. 

Cattle {in part)-. Pic {in part); 

Sheep {in part). 

E. Wr. 

Edmund Whittaker, Professor of Mathematics, 
University of Edinburgh, Edinburgh, Scot¬ 
land. Author of Modern Analysis; Analytical 
Dynamics; etc. Space-Time {in part). 

E. W. S. 

E. W. Sheppard. Directorate of Recruiting and 
Organization, War Office, London. 

Crimean War {in part); etc. 
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E. W. Sn. 
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Chamber of Clommercc, Washington. On leave 
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of Scandinavian Ihisiness Cycle Theory, iHgH- 
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Edwin Ward Tillotaon. As.sistajit Director, 
Melloji Institute of Industrial k< search, Uni¬ 
versity of Pittsburgh. 
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E. W. W. 

Rev. Canon Edward William Watson, D.D. 
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Regius Professor of F.cclesiastical History in 
the University of Oxford. 

Ministry, The ('hristlyn. 

E. W. Y. 
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Ernest Young. Formerly Tnsf)ector of Anglo- 
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maurlce. Undersecretary for h'oreign Affairs, 
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P. A. B. 
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partment of (ieology, British Mu.seum (Nat¬ 
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F. A. Bh. 
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’ Play in Animals. 

F. A. Br. 

Frank A. Browne. Consulting Engineer, Barber 
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Roao Roller. 

F. A. E. 

Sir F. A. Eaton. F brmerly Secretary to the 
Royal Academy. Academy, Royal {in part). 


F. A, E. C, 

F. A. E. Crew, M.D. Buchanan Professor of 
Animal Gimetics and Direc tor of the Institute 
of Animal Genetics, University of Edinburgh; 
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F. A. F. 

Frank Albert Fetter. Profes,sor of Political 
Ixoiiomy, Ihneritus, Princeton University. 
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P. A. G. 
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Department, National Physical 1 -ahoratory, 
Teadington, Middlesex B.vuometer. 

F. Al. 

Frederick Allemes. French Advocate, 

French Law' and iNsnir noNs {in part). 


F. A. L. 

Frederick Alexander Lindemann, xst Baron 
Cherwell of Oxford. Professor of Experimental 
Philosophy, Oxford University, and Fellow of 
Wadham College. 

FT.ECTRICTTY, CONDUCTION OF {in part). 
F. A. Lu. 

Frederic Augustus Lucas. Formerly Curator, 
U.S. National Museum, 1893-1904. Director of 
American Museum of Natural History, New 
York, 1911-23. 

Museums of Science {in part). 

F. A. Lz. 

Friedrich A. Lutz. Associate Professor, Prince¬ 
ton University, T’rinceton, N.J. Author of Das 
Konjunkturproblem in der NaJionaloekonomie; 
Dasi Grand problem der Gddverfassung; Inter¬ 
national Monetary Mechanism, The Keynes 
and The White Proposals; Corporate Cash 
Balances. Monetary Agreement. 

F. A. M. 

Frank Anderson Merrick. Vice-('hairman, 
1938-44, and President, 1929-38, of Westing- 
house Electric and Manufacturing Company. 

WiiSTiNtiHOUKE Electric and 
Manufacturing Company. 


F. Bn. 

Sir Frank Brongwyn. President of Graphic Arts 
Society. Mural Paintinc. 

F. Bo. 

His Eminence Cardinal Francis Bourne. Late 

Archbishop of Westminster. 

Roman Catholic Chltich {in part). 

F. Boo. 

Franklin Booth. Illustrator, painter. 

Pen Drawing. 

F. Bra. 

Frederick Bradbury. Freeman of the Company 
of Cutlers in Sheffield. Author of History of Old 
Shcjjield Plate; Antique Silver made in .Sheffield; 
etc. Sheffield Plate. 

F. Bro. 

Frank Browne. Pharmaceutical Chemist. Gov¬ 
ernment Analyst, Hong Kong, 1893-1915. 

Opium-Eating and Opium-Smoking. 

F. B. Sr. 

Francis B. Sumner. Late ICmcritus Professor 
of Biology, Scripps Institution of Oceanog¬ 
raphy, University of California, Ea Jolla, Calif. 

Colours ok Animals {in part). 


F. A. M. W. 

Frederick Annesley Michael Webster. Editor, 
Playing I'iclds, London. Founder and Head, 
School of Athletics, Games and Physical Edu¬ 
cation, London, England. Author of Why? 
The, .Science of Athletics; Coaching and Care of 
Athletes; etc. .Athletics, Women in; 

Athletic Sports {in part); Discus 
Throwing; Hammer Throwing; Hur- 
DLiNi;; J.wEEiN Throwing; Jiimpini;; 
Marathon Race; Olympic Gamer; 
Putting the Shot; Runnung; 
Walking R.\ces; Weight Throwing. 

F. A. P. 

Frank Acklen Pattie Jr. Assistant Professor of 
Psychology, Rice Institute. 

Basilar Membrane. 

F. A. Pe. 

Frank Ashmore Pearson. Professor of Agri¬ 
cultural Economics, New York State College 
of Agriculture, Cornell University. Coauthor 
of The Agricultural Situation; The Inter-re¬ 
lationship of Supply and Price; Statistical 
Methods. Author of World Prices and the 
Building Industry. Agriculture: 

A General Survi:y {in part). 

F. B. 

Francis Bickley. Editor of state papers for the 
Public Record Office and of reports for the 
Historical Manuscripts Commission, England. 
Author of The Cavendish Family; etc. 

Diplomatic {in part); 

RliCORD. 

F. Ba. 

Fernand Baudhuin. Professor of Economics in 
the University of Louvain, Belgium. 

Belgium {in part). 

F. B. A. 

F. B. Allen. Formerly of .Allen-Sherman-IIoff 
Company, Philadelphia. Ash Handling. 

F. B. M. 

Major General Sir Frederick Barton Maurice. 

Principal of Queen Mary College, University 
of London. Director of Military Operations, 
Imperial General Staff, 1015-18. AutWof The 
Russo-Turkish War, 1877-78; Forty Days in 
IQI4; The Last Four Months; etc. 

Haig, Douglas Haig; 
Jackson, Thomas Jonathan; 
Lee, Robert Edward. 

F. B. Mn. 

Frank Barron Morrison. Professor of .Animal 
Husbandry and .Xnimal Nutrition, Cornell 
University. Author of Feeds and Feeding and 
Feeds and Feeding, Abridged. 

Feeding Stuffs and 
Livestock Feeding. 


F. Bu. 

Fred Bullock. Former Secretary and Registrar, 
Royal College of Veterinary Surgeons. Author 
of Handbook for Veterinary Surgeons; Law Re¬ 
lating to Medical, Dental and Veterinary Prac¬ 
tice; etc. Veterinary .Science 

{in part). 

F. Buc. 

Francis Buckley. Author of History of Old 
Fnglish Gla.ss; Old London Drinking Glasses; 
Old l^ndon Glasshouses. Glass {in part). 

F. B. W. 

Frank B. Willis, l.ate U.S. Senator from Ohio. 

Republican Party, Tin: {in part). 

F. B. Wy. 

Francis Bowditch Wilby. Major General, U.S. 
Army. Superintendent, United States Military 
Academy, West Point. West I’oint. 

F. By. 

Captain Frank Brinkley, R.N. Late Foreign 
Adviser to Nippon Vuseii Kaisha, Tokyo, and 
Corresi.x)ndcnt of the Times, London, in Japan. 
Editor of the Japan Mail, 1881-1905. Author 
of Japan; etc. Japan {in part). 

F. C. 

F. Clements. General Manager, the Park Gate 
Iron and Steel Company, Ltd., Rotherham. 

Bessemer Steel; Blast Furnace. 

F. Ca. 

Florian Cajori. Former Professor of History of 
Mathematics, University of California. Author 
of A History of Mathematics; History of Math¬ 
ematical Notations; etc. Binomial P'ormula; 

Geometry {in part); etc. 

F. C. B. 

Francis Crawford Burkitt, D.D. Late Fellow of 
Trinity College, Cambridge. Former I'ellow of 
the British Academy. Norrisian Professor of 
Divinity in the University of Cambridge, 
i<) 05 - 35 - Apocalypse; 

Bible {in part) ; etc. 

F. C. Ba. 

Frederic Charles Bartlett. Professor of Exper¬ 
imental Psychology, and Director of the Psy¬ 
chological Laboratory, University of Cam¬ 
bridge. Editor of the British Journal of Psy¬ 
chology, 1924- . 

Experimental Psychology; 
Vision or Sight {in part). 

F. C. Bo. 

Frank C. Bowen. Editor of Merchant Ships of 
the World. Author of The Golden Age of Sail; 
The Sea; Us History and Romance. 

Ship {in part); Shipping Lines and 
Groups (in part); Shipping Routes. 
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F. C. Br. 

Frederick Charles Bauer. Professor of Soil 
Fertility, University of Illinois. 

Catch-Crops; Rotation of Crops; 

Sou. {in part). 


Frederick Cornwallis Conybeare. Formerly 
Fellow of University Collej.'c, Oxford. Fellow 
of the British Arademy. Author of 77 /e Ancient 
Armenian Texts of .Aristotle; AfytJi, Magic and 
Morals; The Historicity of Christ; etc. 

Abi.utton; 

Armenian Literature {in part). 

F. C. E. 

Franklin Courtney Ellis. Director of Public 
Information, Eastman Kodak Company, 
Rochester. Eastm.\n Kodak Comp.vny. 


F. C. L. 

Frederick C. Lincoln. In Charge, Distribution 
and Migration of Birds, Division of Wildlife 
Research, Fish and Wildlife Service, U.S. De¬ 
partment of the Interior, Washington, D.C. 

Bird Banding. 


F. C. M. 

Francis Charles Montague. Professor of His¬ 
tory, University College, London, i<Sc)3-iq27. 
Author of Limits of ! ndividnal L/ 7 ;(r/y; chapters 
in Cambridge Modern History; etc. 

English f^isroRY {in part). 

F. C. Mi. 

Frederick Cecil Mills. Professor of Economics 
and Statistics, Columbia University. Member 
of the Research Stall of the National Bureau 
of Ivconomic Research, 1024- . President of the 
American ficonomic Association, i().|0. Author 
of The Behavior of Prices; Economic Tendencies 
in the United States; Prices in Recession and 
Recovery. Prices, Statistics ok 

{in part). 


F. C. R. J. 

Rev. Francis C. R. Jourdain. Late Member of 
the British Ornithological Union; Former Hon. 
Fellow, American Ornithological Union. 

Cuckoo. 


F. C. Sd. 

F. C. Steward. Research .\ssociate in Botany, 
The University of Chicago, Chicago, Ill., 1945- 
48. Reader in Botany, University of London, 
London, Eng. Inultn. 

F. C. S. S. 

Ferdinand Canning Scott Schiller. Late Fellow 
and Senior Tutor of Corpus Christi College, 
Oxford. Author of Formal Logic; Humanism; 
Tantalus, or the Future of Man; Problems of 
Belief; etc. Pragmatism. 

F. D. 

Sir Frank Watson Dyson. Astronomer Poyal 
of England, 1910-33. Parallax. 

F. Da. 

Frederick Dalgaa. Managing Director of The 
Royal Copenhagen Porcelain Manufactory. 

Pottery and Porcelain {in pari). 

F. De. 

Frank Debenham. Professor of Geography, 
Cambridge, 1930- . Founder and Director of 
Scott Polar Institute. Editor, The Polar 
Record. Antarctic Regions. 


F. De C. 

Francis De Crue. Rector of the Univcrsit6 de 
Gen6ve, igr6-i8. Author of La guerre fiodale 
de Geneve et Vistablissement dc la Commune 
{1285-1320)) etc. Geneva {in part). 

F. D. G. 

Frank D. Graham. Professor of Economics and 
Social Institutions, Princeton University. 
Author of Protective Varies; Social Goals and 
Economic Institutions; etc. Gold Standard. 

F. D. W. 

F. D. Nichol. Editor, Review and Herald. 
Author pf The Midnight Cry; The Answer to 
Modern Rdigtous Thinking; etc. 

Miller, W'illiam. 


F. D. R. 

Frank Driver Reeve. Associate Professor of 
History, University of New Mexico. 

New Mexico. 


F. D. S. 

Franklin D. Scott. Professor of History, North¬ 
western University. Author, BernadoUe and the 
Fall of Napoleon; etc. 

Charles XTV John; Denmark {in part)) 
Finland {in part)) etc. 

F. D. W. 

Florence Dahl Walrath. Founder and Man¬ 
aging Director, Cradle Society, Evanston, 111 . 

Foundling Hospitals (/n part). 

Fe. C. 

Felix Cole. American Consul General and 
Counsellor of Legation, Department of State, 
Washington. Algeria {in part)) 

Algiers {in part). 

F. E. D. 

F. E. Drury. Principal, London County Council 
School of Building, London. 

Building {in part); 
Eound.\tions {in part) ) etc. 

F. E. F. 

Felix Eugen Fritsch. Head of Dejiartment of 
Botany, Queen Mary College, and Professor of 
Botany, University of London. Author of An 
Introduction to the Study of Plants; British 
Fresh Water Algae; etc. 

Protoiuiyta {in part). 

F. E. L. 

Francis Ernest Lloyd. Emeritus Professor of 
Botany, McGill UiiiverBity. Botanical Explo¬ 
rations in Mexico, .Alaska, .Africa, Australia and 
other places, ('oauthor of The Teaching of 
Biology in the Secondary School (“American 
'I'eachers Series”); Guayide, A Rubber Plant of 
the Chihuahuan Dejiert; The Carnivorous Plants; 
etc. Byulis; CyVRKivoRous Plants; 

Darlingtonta; Drosophyllum; etc. 


F. E. M. 

F. E. Matthews. Former Professor of Chem¬ 
istry at the Royal India Engineering College, 
Cooper’s Hill. Gold (in part)-. Iridium; 

Osmittm; Palladium; etc. 


F. E. Mn. 

Francis Elmer McMahon. Associate Professor 
of Philoso])hy in the College, University of 
Chicago. Former President, American Catholic 
Philosophical Association. President, Catholic 
Association for International Peace. 

De Valera, Eamon; Ireland (in part); 
Irish Free State {in part)) etc. 

F. E. S. J. 

F. E. Skone Jamea. Of the Middle Temple. 
Barrister-at-I.aw. Copyright {in part). 


F. E. Wa. 

Rev. Frederick Edward Warren. Hon. Canon 
of Ely, 1906-14. Author of The Liturgy and 
Ritual of the Ante~Nicene Church; Prayer Hook 
Commentary; etc. 

Prayer, Book oe Common {in part). 

F.-F. Da. 

Fanny»Fern Davis. Acting Director, U.S. Golf 
Association Green Section. Greens, 


F. FI. 

Fred Fletcher. Sporting Department, New 
York Herald Tribune. Angling (in part). 


F. Fr. 

Francis Francis. Late Emeritus Professor of 
Chemistry, University of Bristol. 

Chemistry (m part). 

P. G. 

Frank Gahan. Editor of Tenth Edition, 
Mayne’s Treatise on Damages. 

Advertising (in pari)) 
Damages; etc. 


F. G. C. 

Frederick Gardner Cottrell. Technical Con¬ 
sultant, Research Corporation, New York, 
1930- . Consulting Chemist, Bureau of Plant 
Industry, 1940-43, Bureau of Chemistry and 
Soils, 1930--40. 

Fume Precipitation, Electrical. 

F. G. H. 

Sir Frederick Gowland Hopkina, Hon. M.D. 

I’rofessor of Biochemistry in the University of 
Cambridge, 1914; Sir William Dunn Professor, 
1921-43. Cystine; Glutathione. 

F. G. H. T. 

Francis G. H. Tate. First Class Chemist, Gov¬ 
ernment Laboratory, London. 

Alcohol (in part)) 
Brandy; Gin (in part)) etc. 

F. G. K. 

Sir Frederic George Kenyon. Director and 
Principal Librarian, British Museum, 1909-30. 
President of the British School of Archaeology 
at Jerusalem. Museums and Art Galleries 
(in part). 


Frank Grant Menke. Author of Encyclopedia 
of Sports; Down the Stretch; etc. 

Cock-Fighting or Cocking. 


F. G. M. B. 

Frederick George Meeson Beck. Formerly 
h'ellcAv and Lecturer of Clare College, Cam¬ 
bridge. Aethelred; Dicira; 

East Anglia; Edwin; etc. 

F. G. P. 


Frederick Gymer Parsons. Former Research 
Fellow ill .\nthropology, St. 'I'homas’ Hospital; 
Late Professor of Anatomy, University of 
London, and Hunterian Professor at the Royi 
College of Surgeons. 

Anatomy (in part)) Arteries; 
Ear, Anai'OMy or; etc. 


F. G. U. 


F. G. Underhay. Ivditor of the Ofhcial R^orts 
of Patent Design and Trade-Mark Cases. 
Editor of Kecly on Trade Marks. 

Patents (in part). 


F. G. W. 

Francis Graham Wilson. Professor of Political 
Science, University of Illinois, Urbana, Ill. 
Author of Labor in the League System; The Ele¬ 
ments of Modern Politics. Liberty. 


F. H. 


Fred Horner. Consulting Engineer, Contrib¬ 
utor to the Times Engineering SupplemenX^ 
London; Engineering; Machinery; etc. 

ANNr;ALiN(i; Axle; Brake; 
Brazing and Soldering; 
Buffer (in part)) etc. 


F. Ha. 


Francis Harper. Research Associate, American 
Committee for International Wildlife Preser¬ 
vation. Wildlife Conservation and 

Management (in part). 

F. H. A. 


Fred Houdlett Albee, M.D. Late Professor of 
Orthopaedic Surgery, University of Vermont 
College of Medicine. Former Member, Ad¬ 
visory Orthopaedic Council to Surgeon On- 
eral, U.S. Army. Former Director, Denartraent 
of Orthopaedic Surgery, and ProiesBor of 
Orthopaedic Surgery, New York Post Grad¬ 
uate Medical School. Author of Bone Graft 
Surgery; Orthopaedic and Reconstructional 
Surgery; etc. 

Orthopaedic Surgery (in part). 


Francis Hugh Adam Marshall. Reader in 
Agricultural Physiology, 1919-43 and Dean, 
1026-43, Christ's College, Cambridge. Author 
of The Physiology of Reproduction; An Intro¬ 
duction to Sexual Physiology; etc. 

Reproduction, Physiology or. 

F. Ear. 

Frederic Harrison. Author of De Senectute; Life 
of Ruskin; etc. Ruskin, John. 
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F. H. B. 

Frmncis H. Butler. AssociiiU* of the Royal 
School of Mines. ('ompass (/»; part)\ 

Hiin'tkk, John {in part). 

F. H. Br. 

Sir Frank Herbert Brown. Formerly ITiitor of 
the Indian Daily Telegraph. 

Hm.IKAX, l'j)W'AKI) I'RKOKRICK 

Lin'OI.ky Woon, Viscoont {in part)-, 

Lajpat Rai, Lala; etc. 

F. H. C. 

Fred Herbert Colvin. Consullaiil, T.S. .Navy 
Bur(;aii of .V-ronautics. halitor lOtoeritus, 
Anirrican Machinist. New Vork. Coauthor of 
American Machinists' Handbook; Aircraft 
Uamibook; Machine Shop Operations; Inc 
Working of SteA. Aotomatk' M acuinks; 
(>».nvi:yors in Mass I’kodiction (in part)-, 
Maciiink-Tools (in part)-, etc. 

#. Hd. 

Frank Lloyd Hopwood. Vice Dean, Professor 
of Physics, St. Bartholomew’s Hospital Med¬ 
ical (aillcKe, University of London. 

Physics in Mkdicink. 


F. He. 

Friedrich Hempelmann. Former Professor of 
Zooloj'y, University of Leipzi^c 

PSYCHOl.OCiV, CoMP.ARATIVK. 

F. Hed. 

Frank Hedley. Former President and (letieral 
Manager, Interborouf^h Rapid Transit Com- 
jiany, New Vork. Intkruoroccii 

Rapid 'Fkansit Comi’a.nv. 

F. H. H. 

Franklin Henry Hooper. I'ormer ICditor in 
(.'hief of the P'.ncyclopa-din Hritannica. 

Hancock, Winkiki.d Scott; 
H K V A RI) U M VI. R SITY; 
Lim.RTY Loans. 

F. H. Ha. 

Frederick Henry Hatch. Past President, In¬ 
stitute of Mining and Metallurgy. Late Adviser 
on Metalliferous Mining to the Mines Depart¬ 
ment. Author of The Mines and Mineral Re¬ 
sources of Natal other than i'oal (Report to 
Natal (iovermnent); The Iron and .Steel of the 
U.K. under War Conditions; etc. 

(.'iiiNA-t’i.AY (in part)-, 
Hakmatitk; etc. 

F. H. K. 

Frank Hyneman Knight. Professor of Social 
Sciences and of Philosophy, I'he ITniversity of 
(diicago. Author of Risk, Uncertainty and 
Trofit; The P'.cononiic Order and Religion: etc. 
CapiTAi. AND Inti.ri-st; Individualism. 

F. H. M. 

Frederick Henry Marshall. Koraes Professor 
of MiKlern Creek and Byzantine History, 
Language and Literature, Ring’s College, 
University of London. 

Crri'.k LANCUACt: {in part)] 
Grkkk Literature {in part). 

F. H. N. 

Sir Frank Horsfall Nixon. H M. I'reasury, 
London. F'ormerly Director of the Economic 
and Idnancial section of the Secretariat of the 
League of Nations. Member of British Ollicial 
Financial Mission to Poland, 1924. 

Poland {in part). 

F. How. 

F. Howarth. la.*cturer in Botany, Imperial 
College of Science, and Technology, London. 

Bryopiivta {in part). 

F. Hr. 

Friedrich Hrozny. Professor of As.syriology, 
Hittitology and History of the .Ancient Orient, 
Charles University in Prague; conducted ex¬ 
cavations at Cheikh-Saad, TelFF>fad and 
Kultepc. Author of Das Getreide im Alien 
Babylonien; llethitische Keilschriften aus Bog- 
hazkoi; F.ditor of llcthitica and Archiv Ori- 
enkUni. Hittites, Thk. 


F. H. S. 

Frederick Hanley Seares. Research Associate 
of Mount Wilson Observatory of Carnegie 
Institution, Washington. Chairman of Com¬ 
mittee on Stellar Photometry, International 
Astronomical Union, igiq-jH. Author of Prac¬ 
tical Astronomy for Engineers; etc. Collabo¬ 
rating Editor, A.strophysical Journal. 

PnoTouRAi'HY, Celestial {in part). 

F. Hu. 

Francis Hueffer. Eormerly Musical Critic of 
the Times, London, aiul Editor of Great Mu¬ 
sicians. .Author of Richard Wagner and the 
Music of the Future. Handel (in part). 

F. H. W. 

Brigadier General Sir F. H. Williamson. Di¬ 
rector of Postal Se rvices, General Post Oflice, 
London, 1922-37. Director of Army Postal 
Services, 1915 kj. 

]‘t>ST AND I’ostal SERVICES {in Part). 
F. H. We. 

Franklin Harcourt Wentworth. ICditor, Quar¬ 
terly Magazine, National Eire Protection Asso¬ 
ciation, 1909-30. Author of Factories and Their 
Fire Protection; Syllabus for Public Instruction 
in Fire Prevention. 

h'lRE I’RI.VI .NTION A.ND FiXTINCTION 
{in part). 

F. I. C. 

Frank Irving Cooper. Former President, F'rank 
Irving Cooper Cairjjoration, Architects, Boston. 

SciKM)!. Architecture {in part). 

F. I. W. 

F. I. Watson. Sports Editor of The Field, Lon¬ 
don. Coursing; 

Eoothall {in part)] etc. 

F. J. B. 

Frank John Bruno. Professor of Applied So¬ 
ciology and C.'hairman of the Department of 
Social Work, Washington University. Con- 
.sulting Editor, Social Science Abstracts, Ency¬ 
clopedia of Social Sciences. Reliicf {in part). 

F. J. C. H. 

Fossey John Cobb Hearnshaw. ICineritus Pro- 
fes.s()r of History, Ring’s College, University of 
London, 1935-46. Author of Main Currents of 
European Jlistory; Europe in the Nineteenth 
Century; World History; etc. 

Iynglish History {in part). 

F. J. C. P. 

Sir Felix John Clewett Pole. General Manager, 
Great Western Railway, London, 1921-29. 

Great Western Railway Company 
{in pari). 

F. J. C. W. 

Colonel F. J. C. Wyatt. Organizer and Con¬ 
troller of Camouflage, British Ivxpeditionary 
Force, F rance. 1016-18. 

Camouflage {in part). 

F. J. D. 

Engineer Captain F. J. Drover, R.N. Author of 
Marine, Engineering Practice; Coal and Oil 
Fired Boilers; Marine Engineering Repairs. 

Marine Engineering; Rotor Ship. 

F. J. G. 

Major General Sir Frederic John Goldsmid. 

Sometime British Commissioner in Persia and 
Controller of the Daira Sanich, Egypt. 

Timur. 

F. J. G. Du. 

Frank J. G. Duck. Of the Worthington Pump 
and Machinery Corporation, New Jersey. Co¬ 
author of original edition of Coal Aliner's 
Handbook. J.ithopone; Mkrcurochrome; 

Mining Engineer. 

F. J. H. 

Francis John Haverfieid. Late Camden Pro¬ 
fessor of Ancient History in the University of 
Oxford. Boadicea; Britain {in part)] 

Caledonia (/m part)] etc. 

F. J. H. D. 

F. J. Harvey Darton. Sometime Scholar of 
St. John’s College, Oxford. 

Children's Books {in part). 


F. J. H. M. 

Hon. Frederick James Hamilton Merrill. 

Former Consulting (ieologist and Mining Engi¬ 
neer. State Geologist of New A'ork, i899^“i904. 
Quarrying. 


F. J. Hu. 

F. J. Hudleston. Late Librarian, War Office, 
London. Balaclava; 

Crimean War {in part). 


F. J. M. 

Fred J. Miller. Author of American and Eu¬ 
ropean Machinery Abroad. Former Editor, 
.1 merican Machinist. 

Scientific Managf'.ment {in part). 


F. J. McC. 

Francis John McConnell, D.D. Senior Bishop 
of the Methodist Episcopal Church, Pitts¬ 
burgh. Author of Diviner Immanence; Religious 
Certainty; Christian Focus; The Increase of 
Faith; etc. Asbury, Francis; 

Methodism (in part). 

F. J. M. S. 

Frederick John Marrian Stratton. Professor of 
Astrophysics and Director, Solar Physics Ob¬ 
servatory, Cambridge University. Former 
President, Royal Astronomical Society. 

Nova. 


F. J. N. 

Frederick J. North. Reeper of the- Department 
of Cieology, National Museum of Wales, Car¬ 
diff. Slate. 


F. J. O. 

Frances Jenkins Olcott. Organizer and for¬ 
merly Director of the 'rraining School for 
Children’s Librarians, Carnegie Library of 
Pittsburgh. Author of The Children's Redding; 
Book of Elves and Fairies; etc. 

Children’s Books {in part). 

F. J. S. 

Frederick J. Stevenson. Geneticist, U.S. De¬ 
partment of Agriculture. Potato {in part). 


F. J. Sp. 

Frank J. Sprague. I-'ormer President, Sprague 
Development (Corporalion and Sprague Safety 
(knitrol and Signal ('orporation. Consulting 
Engineer, Sprague and General J'dectric Com- 
jianies. Electric Traction {in part). 


F. J. Sr. 

Fred Jay Seaver. Head Curator, New York 
Botanical Garden. ICditor of Mycologia, official 
organ of Mycological Society (jf America. 

Fungi {in part). 


F. J. T. 

Frederick Jackson Turner, k’ormcr Professor of 
History, Harvard University. Author of Rise of 
the Neii’ West; etc. 

United Statics (of America), Thi; 

{in part). 


F. J. W. 

Frank John Wilson. Chief, U.S. Secret Service, 
Treasury Department, Washington. 

Counterfeit Money; 
Secret Service, U.S. 

F. K. 


Friedrich Wilhelm Eduard Keutgen. Former 
Professor of History, University of Hamburg. 
Formerly Professor of Mediaeval and Modern 
History, University of Jena. Author of Die 
Hanse und England im 14 Jahrhundert; Ur- 
kunden zur stddtischen Verfessungsgeshielite; etc. 

Commune {in part). 


F. K. B. 

Frederic K. Brown. Author of Through the 
Mill; Through the School; The Playtime Guide 
Book; etc. Snow-Shoes {in part). 


F. Ke. 

Florence Kelley. Formerly Secretary, U.S. 
Board of Control of Labor Standards for Army 
Clothing. Author of Modern Industry. 

Sweating System {in part). 

F. Kei. 

Prank Keiper. Patent Attorney. Author, 
Pioneer Inventions and Pioneer Patents. 

Voting Machines. 



INITIALS AND NAMES OF CONTRIBUTORS 


xli 


F. Ki. 

Fiske Kimball. Director, Philadelphia Museum 
of Art. Engaged in restoration of important 
American homes, among them Monticello; and 
on Advisory Board for Rockefeller Center, 
New York, and on Board for Restoration of 
Williamsburg. Author of Thomas Jefferson, 
Architect; etc. Editor of Foundations of Classic 
Architecture. 

Interior Decoration {in part)-, 
Modern Architecture i8th and iqtii 
pENTU’RiES {in part). 

F. Kle. 

Fritz Klein. Member of the staff of the Deutsche 
Allgemeine. Zeitung. Luther, Hans. 

F. L. 

Frances Little. .Associate Curator, Department 
of Renaissance and Modern Art, Metropolitan 
Museum of Art, New York. 

Textiles and Embroideries {in part). 

F. L. B. 

Francis Lyall Birch. Former Lecturer in His¬ 
tory in the University of Cambridge; Naval 
Intelligence Division, 1916-10. 

Cabinet {in part); 
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Busiris; Coptic Language; Demotic 
Languac.e and Writing;; 
Egypt {in part); etc. 

F. L. N. 

Colonel Sir Frederic Lewis Nathan. Former 
Director of Alcohol Section, Fuel Research 
Board, London. 
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Needle and Bobbin Club. Lace {in part). 


F. M. P. 

Frederick Maurice Powicke. Regius Professor 
of Modern History, University of Oxford. 
Honorary Fellow of Merton College, Oxford, 
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ment of Anthropology, Smithsonian Insti¬ 
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F. R. H.-J. 

F. R. Hurlestone-Jones. Joint Secrclar)' of the 
1 ncorj'xirated .Association of Headmasters. 
Headmaster of Holloway .Sihool, 
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Men atxl Lecturer on I'alucation, University of 
Birmingham, 1900 13. 

Summer Schogi.s (in part). 

F. R. T. 

Frederick Robert Tennant, D.D, l.ecturcr in 
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Emeritus. University of Illinois. Editor of 
The .Acoustical Journal. 1020 30. 

.Acoustics of Buildings. 
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Elijah; Elisha. 

F. S. P. 
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Silk and Sekicuj.ture (in part). 
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Laboralory, tieneral l.lectric Com]:)any, Pitts¬ 
field, Mass. Author of Dielectric Phenomena in 
High Voltage Engineering. 

Electrical Power Transmission 
{in part); etc. 

F. W. R. 

Frederick William Rudler. Curator and Li¬ 
brarian of the Museum of Practical Geology, 
London, 1879-1902. Cat’s-Eye; 

Celestine; Marbi.k {in part). 
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in Scotland. Member of Parliament for Scottish 
Universities, 1922-31. Author of Diseases of 
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Amphibia (in part); Caec:ii.ian (in part). 

G. L, 

Gonzalez Lodge. Late Emeritus Professor, 
Latin and Greek, Teachers College, Columbia 
University. Author of lexicon Plautinum; 
Vocabulary of High School Ij^in. 

Classical Education (in part). 


G. L. C. 

Giles L. Courtney. Assistant Chief Examiner, 
Farm Credit Administration, Washington. 

Account; Account Current; 
Account Rendered; etc. 

G. L. Ck- 

George Lindenberg Clark. Professor of Chem¬ 
istry, University of Illinois, Urbana, Ill. Author 
of Applied X-Rays. X-Rays, Nature of 
(in part). 

G. L. E. 

Mias G. L. Elies. Lecturer in Geology, Nev n- 
hara College, Cambridge. 

Ordovician System; Palaeozoic Era. 

G. Le G. N. 

G. Le G. Norgate. Contributor to The Diction¬ 
ary of National Biography. 

Chelmsford, Frederick John Napier. 

G. L. H. 

George Leslie Harrison. President of the 
Federal Reserve Bank of New York, i93()-40, 
Federal Reserve System, The (in part). 

G. L. K. 

Geoffrey Langdon Keynes, M.D. Edited 
Writings of William Blake. Author of William 
Blake; etc. Blake, Wilijam. 

G. L. P. 

Grace L. Pennock. Household Editor, Ladies' 
Home Journal. HoufiKKEEPiNU (in purl). 

G. L. Sz. 

George Leopola Schwartz. Secretary of London 
and Cambridge Economic Service. Casscl Let 
turer in the University of London, London, 
Eng., 1924-45- 

h)xcESS Profits Tax (in part). 

G. M. 

Sir George MacDonald. President, Society of 
Antiquaries of Scotland, 1033-40. Member of 
the Royal Commission on Museums and ()al- 
leries, 1927-29. 

Britain (in part); Cai.f.Donia (in part); 
Gaul (in part); Si’ain (in part). 

G. Ma. 

Lieutenant General Sir George Fletcher Mac- 
Munn. Commander in Chief, Mesopotamia, 
April, 191Q to January, 1920. Author of The 
Armies of India; Behind the .Scenes in Many 
Wars; The Underworld of India; The Living 
India; etc, Baluchistan (in part); 

Bamian; etc. 

G. Mar. 

G. Martin. Superintendent, Rubber Investi¬ 
gations, Imperial Institute, London. 

Rubber: Botany, Cultix ation 
AND Chemistry. 

G. M. A. R. 

Giaela Marie Augusta Richter. Curator of the 
Creek and Roman Art, Metropolitan Museum 
of Art, New York. Author of Catalogue of 
Greek, Roman and FJrnscan Bronzes in the 
Metropolitan Museum of Art; Catalogue of 
Engraved Gems of the Classical Style in the 
Metropolitan Museum M Art; etc. 

Gems in Art; Terra-Cotta (in part). 

G. M. Ce. 

Gerald M. Clemence. Assistant Director, 
Nautical Almanac, U.S, Naval Observatory, 
Washington, D.C. 

Time Measurement (in part). 

G. McL. Wo. 

George McLane Wood. Editor, U.S. Geological 
Survey, Washington, 1886-1925. Author of 
Texts for U.S. Geological Survey and press 
notices, 

Argentina (in part ); Brazil (in pari ); 
Central America (in part ); Chile (in 
part ) ; etc. 


CoPVkruHT (in part). 
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G. M. D. 

George McMillen Derrow. Bureau of Plant 
Industry^ U-S. Dejjartment oi Agriculture, 
Beksville, Md., 1911- . Senior Pomolojdst in 
charge of Small Fruit Investigations. Editorial 
board of Journal of Heredity. 

Bilberry; Blackberry; Bliteberry; 

Currant; etc. 

G. Mh. 

Geofifrey Mott-Smith. Editor of Games Digest, 
1938-3Q. Editor of The Bridge World, 1936-46. 
Author of Contract Bridge and Advanc^ Aue- 
tion Bidding; Maihematical Puzzler:; etc. 

Backgammon; Nine Men’s Morris. 


G. Mi. 

Rev. George Milligan, D.D. Regius Professor 
of Divinity and Biblical Criticism in the Uni¬ 
versity of Glasgow, iQio-34. Author of The 
Theology of the Epistle to the Hebrews; Selections 
from the Greek Papyri; etc. James (in part). 

G. ML ‘ 

Gabriel Marcel. Dramatist and literary critic 
for UEurope nouvellc. Author of Studies on 
Contemporary English and American Philoso¬ 
phers. Bernard, Jean-Jacques; 

Romains, Jules. 

G. M. L. 

G. M. Lees. Persia (in part). 


G. M. McB. 

George McCutchen McBride. Professor of 
Geography, University of California at Las 
Angeles, Visiting Professor, Carnegie h'.ndow- 
ment for International Peace, South America, 
1929-30; Central America, 1938. Author of 
Agrarian Indian Communities of Highland 
Bolivia; Land Systems of Mexico; Chile: Land 
and Society. 

Bolivia {in part); Cuba {hi part); 
Florianopolis (in part); etc. 

G. Mn. 

George Morgan. Author of A Complete His¬ 
tory of Philadelphia; etc. 

I’iiiladelpiua (in part). 

G. Mo. 

Gaetano Mosca. Professor of Constitutional 
Law, University of Rome, 1922-33. 

Sicily (in part). 


G. M. S. 

Gilbert Morgan Smith. Professor of Botany, 

Stanford University. Author of Freshwater 
Algae of the United States; Cryptogamic Botany. 
Coauthor of A Textbook of General Botany. 

Algae; Bacillariophvceae; Kelp. 


G. M. T. 

Galen M. Taylor. Lieutenant Colonel, Ord¬ 
nance Department, U.S. Army. Sights. 

G. M. W, 

George Mackinnon Wrong. Emeritus Professor 
of History in the University of Toronto. Author 
of The British Nation: A History; The Canco- 
dians, The Story of a People; etc. 

Canada {in part); Ontario {in part). 

G. N. 

Sir George Newman. M.D. Chief Medical 
Officer, Ministry of Health, 1919-35, and 
Board of Education, London, 1907-35. Author 
of An Outline of the Practice of PrevenUi>e 
Medicine; Recent Advances in Medical Education 
in England; etc. 

I’REVENTIVE MEDICINE {in part). 

G. N. C. 

George Norman Clark. Regius Professor of 
Modem History, University of Cambridge, 
1943“ • Chichele Professor of ficono mic History 
and Fellow of All Souls College, Oxford, 1931- 
43. Author ol The Dutch Alliance and the War 
Agaihst French Trade; etc. Coauthor of Church- 
warden*5 A ccounls of Marston; etc. 

Holland {in part); 
Netherlands (in part). 


G. N. H. 

George N. Halm. .Associate Professor of Eco¬ 
nomics, Tufts College; Professor of latema- 
tional Economic ReiatioiL% Fletcher School of 
Law and Diplomacy, Tufts College. Author of 
Monetary Theory; International Monetary Co¬ 
operation; etc. Excuanc.e, Eori:ign. 


G. N. W. 

George Neville Watson. Professor of Mathe¬ 
matics, University of Birmingham. Author of 
The T ’ eory of Bessel Functions. 

Spherical Harmonics. 


G. O’B. 

George O’Brien. Professor of National Eco¬ 
nomics of Ireland, University College, Dublin. 
Author of Economic History of IreUind (iSoo - 
77); etc. Irish Free State {in pari); 

Shannon. 


G. R. P. 

George Richard Potter. Proftissor oi Modern 
History, University of SbeUVeJd. 

Cambridge Universitv (in pari). 

Gr. P. B. 

Gregory Paul Baxter. Theodore VV’illiam Rich¬ 
ards Professor of Chemistry, Ivmeritus, Har¬ 
vard University, Camliridge, Mass. 

Atomic Weights (in pari). 


G. R. R. 

G. R. Rudolf. -Average .Adjuster. Joint Editor 
of Loundes' Law of General .Average. 

Avi;race. 


G. R. S. 

George Robert Stibitz. Consultant in Applied 
Mathematics, University of Vermont, Burl- 
ingtoii, Vermont. 

Mathematical Instruments. 


G. P. Br. 

G. P. Broomhall. Editor of Corn Trade Nexvs, 
Manchester, Eng. 

Grain Production and Trade. 

G. P. DuS. 

Graham Phillips DuShane'. .Assistant Professor 
of Zoology, The University of t'hicago, Chi 
CagO, Ill. DutiENERATJON. 


G. P. E. 

George Pearse Ennis, hornier Member, Ainer 
ican Water Color Society, Guild of American 
Painters, Society of Painters, etc. 

Water-Colour Painting. 


G. P. K. 

George Philip Krapp. Former Professor of 
English, Columbia University. Author of 
Mwkrn English; The Knowledge of English; 
The English Language in America; etc. 

SljVNG (in part). 


G. P. M. 

George Percival Mudge. Professor and Head of 
the Department of Zoology, East London 
College, University of Loudon. 

Incubators (in pari). 


O. R. C- 

George Rowland Collins. Profc.ssor of Market¬ 
ing and Associate Dean of New York Univer¬ 
sity School of Commerc.e, Accounts and Fi¬ 
nance. Acting Dean, Graduate School of 
Business Administration, University College 
of Arts and Pure Science. .Author of Marketing; 
A n Outline of Business; etc. 

Chain Store (in part); 
Jobber; Retailing. 


G. R. D. 

Godfrey Rolles Driver. Grinfield Lecturer on 
the Septuagiiit, Oxford University, 1935-39. 
T’rofessor of Semitic Philology, 1938. 

Assyrian Langitage; Bible 
(in part); Hebrew Language; etc. 


G. R. de B. 

Gavin Rylands de Beer. University Reader in 
Embryology, University College, London. For¬ 
mer Head of Department of Anatomy and 
Embryology. Jenkinson lecturer in F^mbry- 
ology, 1927-38, and Senior Demonstrator iu 
Zoology, University of Oxford, 1926-38. 
Author of Growth; Introduction to Experimental 
Embryology (with J. S. Huxley); etc. 

Growtil 

G. Re. 

Sir George Reid. Scottish artist. 

Turner, Joseth Mallord William 
(in part). 

G. R. F. B. 

G. R. F. Bredin. Member of the Sudan Political 
Service. GiiziRA. 

G. Ro. 

Idautfloo&t Colojadl Guidt Romatlli. Com¬ 
mandant of the Artillery Headqutarters at Mes¬ 
sina. Formerly Chief of the Italian Military 
Mission to Hunj^ry for the Armistioe. Com- 
mendatore of the Crown of Italy. 

Kun, Bela (in pari). 


Gru. 

M. Gruson. General Secretary, Coraiugnie des 
Chemins de Fcr de I’Est, Paris. 

Est DE France, Compagnie des 
Cheminb de E'er. 


G. S. 

Grant Showerman. Profi^esor of Latin in the 
Ihiiversity of Wisconsin, 1900-35. Author of 
The Great Mother of the Gods. 

.Vrns; Syncretism. 


George Edward Bateman Saintabury. Easayist 
and critic. Late J*rofessor of Rhetoric and 
linglisli Literature at ICclinburgh University. 
Author of Essays on French Novelists; Short 
History of French Literature. 

Balzac, IIgnor^: de; Gautier, 
THEopinLK; etc. 


G. Sar. 

George Sarton. .Associate of the ('amegie In¬ 
stitution of W'ashingtori. I’rofcssor of History 
of Science, Harvard University', Cambridge, 
Mass. Author of Introduction to the History of 
Science, from Homer to A.D. 7.400. 

Hipparchus, 


G. S. B. 

George Sidney Brett. Professor of Philosophy, 
University of Toronto, 1916-44. Author of 
Philosophy of Gassendi; History of Psychology; 
etc. PsYCHOuiGY, History of. 


G. S. Bt. 

G. Stewart Brown. Vice-Chairnwin in Charge 
of Public Relations, American National Red 
Cross, Wasliiugtou. Red Cross (in part). 

G. Sc. 

Paul Gerhard Schott. Oceanographer, German 
Naval Oiiservatory, Hamburg. Honorary Pro¬ 
fessor of Oceanografihy, University of Ham¬ 
burg. Atlantic Ocean (in part); 

Black. Sea (in part ); 
Meditj^rram.an Sea {in pari) ; .North Sea. 


G. S. C. 

George Sydenham Clarke, lat Baron Syden¬ 
ham of Combe. Author of Imperial Defence; 
Russia's .Sea Power; The Last Great Naval War; 
etc. Graeco-Turkish War. 


G. S. Co. 

G. S. Coleman. Lecturer in Sanitary Engineer¬ 
ing and in the Faculties of Bacteriolojw, and 
Preventive Medicine and HYchnology, Victoria 
University of Manchester. 

Sanitation of Buh-dings (/» part ); 

Sewer Construction. 

G. S. Cr. • 

George Stuart Carter. F'elk»w t>f Corpus 
Christ! Collegei, Cambridge, England. Lec¬ 
turer in Zool(ngy, Camluidge Univer&ity, Cam¬ 
bridge, England. Animals, Phyjlocf.ny of. 

G. S. D. 

Geoffrey Spence Davison. l.ate Assistant 
I'xUtor ^ Motor Cycling. 

aIotorcvcles (in pari). 
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G. S. De. 

George S. Derby, M.D. I'orrntT Froft-ssor of 
Ophthalmoloj'v, Harvard Medical Schw^l ; Fate 
Ojjhthalmic Chief, Massachusetts Kyc* and lOar 
Infirniary. Bmndnkss, C'acsks of, 

G. S. G. 

George Stanislaus Glanzman, S.J. Assistant 
I'xlilor, Theological Studies. Afostlk. 

G. Sh. 

Geoffrey Shaw. Insf>e(’l(»r rjf Music and I rain 
ing (iollcges, Br>ard of Education, Condon. 

Soiiofii, AVI) CcKKicria vi (in pari). 

G. S. J. 

Gilbert Starling Jones. Ex<( iitive V ice Pres¬ 
ident anti d’rcaisurer, V^alley I'orgc Historical 
Sot'iety, V'^ulley I tirge, Pa. AuIIkm of l’«//cy 
I'orfic /’ark, An Historical Kaord and Ciuide. 

VaI.LI.V loiKt.K. 

G. S. L. 

George Somes Layard, Author of Charles 
Kc.enc; Sliirlry Brooks; etc. 

Kkkm;, Cii.\RJ.i;s .S.\M( i c (in part); etc. 

G. S. Me. 

George S. Messersmith. U.S. Anihassatlor to 
Argentina. Assistant Secretary of Slate, Wash¬ 
ington, ig,t7 40. 

CoN t.KNV!! NC 1 )i:i>AUT.vu.NTS (ia pari). 

G. Sn. 

George Sampson. Retired Iiisj)ect(jr of .Schools 
(Condon Chninty (,'(»uncil). 

BiotiliAi’MV (in part)] Senoot 
CiauARiKS {in pari). 

G. St. J. P. 

George St. John Perrott. Prita iiml Statistician, 
U.S. Public Health Service. .Assistant (diief 
E.'C[)losiv(‘S Chemist, I' .S. Bureau t)f Mines, 
1025 27. l'i\iM.(j.sivi;s {in pari). 

G. S. W. E. 

Sir George Selby Washington Epps. Deputy 
Actuary, (iovcrnnient .Actuary’s Departnicnt, 
Condon, 1026-3A. .Actuary, i()Ah- • 

Sc I’K.RANNT ATION. 

G. T. 

Gene Tunney. World’s Heavyweight Cham¬ 
pion, TQit). Retired, 1Q2H. IIoxiNc. {in part). 

G. T. A. 

G. T. Atkinson, liistviel lcrs\')ecVoY of I ishevii 
for the Ministry of .Agrieultnre and 1 isherres, 
I’,astern .Area, h'.ng. I isu ci uiM.. 

G. T. B. 

George Thomas Burrows. Memher of lAlitorial 
Stad c»f l[or\r and Hound. Cditor of the l.icc 
.Stock Joiirmtl (ii>i5 .;i'. Houi.s (in part}. 

G. T. F. 

George Topham Forrest. Superintending ,Ar~ 
chitec I of Metropolitan Buildings and An In¬ 
ject tt» the Condon County Council, u)iy js- 
Author of The Construction and Control of 
Buildinji^s and the Itcirlopvii nt of Crhan 
in the United .Slates of Ameridi. etc. 

Sciiooi, AKciU'n c Tc Ki {in part). 

G. T. G. 

Sir George Taubman Goldie. Cate Cnghsh 
Administrator and I'oundei of Nigeria. 

BR'\z/.\, pit kkk Pai l Er.w^’ois. 

G. T. M. 

Sir Gilbert Thomaa Morgan. I>irecfor, ('hem 
icnl Research l..■d>orJltot•y, Dc’partment of 
.Scieritilic and Indii.strial Kesr'nrrh, l.ondon, 
1935 . 1 '''^ 1 ‘orinerly Masofi Professor of ('hem 
istry. University of Birmingham .Author of 
Inorf^anic Chemistry; Orjuanic Com pounds of 
Arsenic and .\nlimonv; ('ontributor to Thiyrpe's 
Dictionary of .1 pphed Chemistry. 

.AcK.NAi'imicM; At'it) {in part); .\i.ni- 
IIYUI s; .\Mi\t s (in part); Anttimovy; 

.Antipyrinf,; etc. 

O. T. N. 

Gordon Thayer IVightinfale. Physiologist, 
llawaitun Pineaf'ph’ Company, Pi\! cnu.i., 


G. T. P. 

George Thurland Prior. President of Mineral- 
ogical Society, 1927-30. Kecfjer of the Depart¬ 
ment of .Mineralogy, Natural History Museum, 
South Kensington, London, 1909-27. 

Meteorite . 

G. Tr. 

Griffith Taylor. Professor of Geography, 
University of Toronto. l’«>rmerJy lTofes.sor of 
(ieography. University of Sydney. Author of 
Environment, Race and Migration; Australian 
Melcnrology; .1 u.\tralia; A ntarctic Adventure and 
Research; tile. Ai stkalia (in part); 

Ni.w ScriJTH Walls (/« pari). 

G. T. S. 

George T. Springer. President, National Roleo 
.Association. IIirlinu. 

G. T. W. 

Sir Gilbert Thomas Walker. Professor of 
,Mi-tcorology, Imf)erial (’ollcge of Science and 
‘rechrioh)gy, 1934 34. Director General of 
Indian Ol>servatories, 1904-24. Fellow of Trin¬ 
ity College, (^'lmbridge, iHtjr. Author of 
.\htrration; I'he Theory of Electromagnetism; 
etc. Fi.ic.iit, N-YTukaj.. 

G. V. C. 

George V. Caesar. Caboralory Director, Stein, 
Hall and ('ompany, Inc., New V'ork. 

Starch {in pari). 

G. W. 

Major General Geoffrey White. Director of 
Remounts, WarOlhcc, 1923 29. Colonel Com¬ 
mandant, Wooiwith Sub Area, 1920-23. t.'om- 
rnandant, Royal Military .Academy, Wool 
v\ich, igiS-20. Dri\tN(. {in part); 

Ri LF OF un; Road {in part). 

G. W. C. 

Graham W. Corddry. Director, Titanium Pig¬ 
ment (.'orporation, New V'ork. 

Col()i:r Mill. 

G. W. Cb. 

George Watson Cobb, Jr. Of tlie American (^an 
Company, New V'ork. 

('anning, Co.MMKRCiAL {in part). 

G. W. Cn. 

George W. Cronyn. Division of Information, 
Oflice of Civilian Defense, W'ashington. 

* War ORt.ANi/.ATioNS, U.S. (W'ouio 

War 11 ) (i)i part). 

G. W. Cu. 

G. W. Cussons. Of tin- firm of Messrs. G. 
Cussons, Ctd., makers of scientilie and tech¬ 
nical a}»paratus for edination, research and 
industry, Manclnstt-r. 

Matui .\! \tic\l Models. 

G. W. D. 

George Walter Dawson, |■’or^lerlv• of I)ef»art- 
ment (»f l-'ine Arts, University of Pennsylvania, 
Philadelphia. Flow lr Painti.ng. 

G. W. Do. 

George William Douglas, l-’ormerly .Ass4K'iale 
F-ditor of the I'lvening I’ublic Ledger and of the 
ThiUulelphia Tuldic /.edger. .Author of The 
American Book of Days; The Manv Sided 
Roosevelt; etc. 

Ft.-ui (in part); Fk.wklin’ Enstiti'TI.. Tut ; 
Niav V'ork (Stat\-a (;>i part); Pi.nxsyl- 

V.WIA. 

G. W. G. 

George W. Giles. Secretary id the .Vllotmoiits 
Organization Sin iely and Small Holders, J.td. 

.Allotments {in part). 

G. W. Gi. 

George Waters Gilbertson. Author of The Ba- 
lochi l.anguage; English Balochi Colloquial 
Dictionary. Ualocui L.angvagf. 

G. W. Go. 

George Washington Goethala. Formerly In¬ 
structor in Civil and Military Engineering, 
U.S. Military .Academy. State Engineer, New 
Jersey, 1Q17. Civil Governor, Panama Canal 
/Amc, 1914 16. Chief Engineer, Panama 
Canal, 1907-14. P.anama Canal (in part). 


G. Wh. 

Geoffrey Arundel Whitworth. Founder and 
Director of the British Drama League. Art 
Editor to Messrs. Chatto and W'iiidu.s, 1907. 
Little Theatre Movement {in part). 

G. W. H. 

George Willioim Heise. Research Chemist, 
National Carbon Company, Cleveland, O. 

Battery {in part). 

G. Wi. 

George Wilkinson. Consulting Aural Surgeon, 
Chesterfield Royal Hospital. Lecturer on the 
History of Medicine at the University of 
Shetlield. Coauthor of The .Vlcchanisni of the 
Cochlea. He.vring. 

G. W. J, B 

Gijsbert Weijer Jan Bruins. Former Professor 
of Fronomics at the Rotterdam School of Com¬ 
merce. Author of the Mtr.wrandim Prepared 
for the International Einancial Conference at 
Brussels, rijjo. Holland (in part). 

G. W. K. 

George Williams Keeton. Professor of English 
and Dean, !•’acuity of I.nws, University Col¬ 
lege, l.ondon. Editor of the C'arnbridge Revieio, 
1924. .Author of The P.lemenlary Principles of 
Jurisprudence; China, The I’or Past, and the 
/•ulurc; etc. 'I’oRTrRF. {in pari). 

G. W. Ki. 

George W. Kirchw^ey. Head of the Dejiartment 
of Criminology, New Vork School of Social 
W ork, 1917-32. Warden of Sing Sing Prison, 
1015-1(1. .Author of Readings in the Lasv of 
Real Property. 

Convict; Cktminolocy; Habitual 
(Jkflnders {in part); etc. 

G. W. Kn. 

Rev. George William Knox, D.D. Fate Pro¬ 
fessor of Philosophy and History of Religion, 
Union Theological Seminary, New York. 
Author of The Religion of Jesus; The Direct and 
Tundafnenial Proofs of the Christian Religion; 
etc. Christianity {in part). 

G. W. P. 

George W. Pickets. Professor of Civil Fngi- 
ncering, University of Illinois. Author of 
Drainage and Flood-Control Engineering; En¬ 
gineering .\spects of Ijind lirainage. in Illinois; 
etc. Dkafvac.f of Land (in part). 

G. W, R. 

George William Redway. Author of 7 'he War 
if Secession, ilsYii-Oj; Erederickshurg: .1 Study 
in War. 

pLiFRSHrRo C ympaii.n; Si V! n Days’ 
Battlf; Shfnandoah Valley (in part). 

G. W. Ri. 

George Warren Richards, D.D. President, the 
'rheological Seminary of the Reformed Church 
in the United Slates. Lancaster, Pa. Author of 
Historical and Doctrinal Studies on the Heidel¬ 
berg Catechism; Christian ll'oyv of Salvation; 
etc. Shakfrs. 

G. W. T. 

Rev. Griffiths Wheeler Thatcher. Warden of 
Camden (,'ollege, Sydney, N.S.W. Formerly 
'I'utor in Hebrew and Old 'I'e.stamcnt History 
at Man.sfleld College. O.Yford. 

Abuleykaj; .Vkabia (/;/ part); 
.Vkauian Philcxsophy {in part); etc. 

G. W. Wd. 

George Willard Wheland. Assistant Professor 
of CVioniistry, 'The University of Chicago, 
C'hicago, III. Author of The Theory of Reso¬ 
nance. 

.Amides; .Amines {in part); .Att^m (ih 
part); Coumaro.ne; Df('{)lorizinc;; 
I'jtynrarTOL; FoRjnu Arm; Isomerism; 
Lactones; Molkcitle. Chemicaj.; 
Stoicheiometrv; Xa.nthk .Acjd. 
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G. W. Wi. 

George Woodward Wickersham. Attorney- 
General of the United States, iQog-13. 

Taft, William Howard. 

G. To. 

Major General Sir George John Younghusband. 

Late Keeper of the Jewel House, Tower of 
London. Author ol The Tower of London; 7'he 
Jewel House; etc. Crown Jewels (in part). 

H. A. 

Harrison Atwood. Vice-President and Director, 
McCann-Erickson, Inc., New York. 

Merchandise Marks (in part). 

H. A. B. 

Harry Arnold Baylis. Deputy Keeper, Depart¬ 
ment of Zoology, British Museum (Natural 
History). Fellow of Royal Society Tropical 
Medicine and Hygiene. 

Nematoda; Nematomorpha; 

PLAXyilELMINTHES; CtC. 

H. A. Cs. 

Harry Alfred Curtis. Dean, College of Engineer¬ 
ing, University of Missouri. 

IT;ktili/.i:rs; Limino. 

H. A. Cw. 

H. A. Caddow. Secretary-Manager, Wine 
Institute, San Francisco. 

Burcuindy Wines; Champagne Winks; 
Claret; Hock; Moselle Wines; Wine; 

etc. 

H- A. Dr. 

Hugh Aloysius Drum. Lieutenant General, 
IJ.S. Army. Commanding General, ist Army 
and 20(1 Corps Area, (lovernors Island, N.Y. 
Chief of Staff, ist Army, A.lvF., loiH-Jo. 

Army (in part)-, Sx. Mjiiiel (in part)-, 
World War II (in pari), 

H. A. Gr. 

Harold Atheling Grimshaw. Late Departmental 
Chief in the Diplomatic Division of the Inter¬ 
national Labour OBice, Cieneva. Sometime 
Lecturer, School of Economics, London Uni¬ 
versity. Hours of Laboitr (in part). 

H. Ah. 

Hakon Ahlberg. Professor of Ornamental Ar¬ 
chitecture, Royal Technical College, Stock¬ 
holm University, 1918-29. Author of Modern 
S wed is h Architect u re . 

Modern Arciiixegxuri: (in part). 

H. A. H. 

Howard Archibald Hubbard. I’rofessor of 
History and Head of the Department of His¬ 
tory and Political Science, University of 
Arizona. Arizona. 

H. A. Ha. 

H. Ainsworth Harrison. Research Chemist, 
Chemical Research Laboratory, .Teddington, 
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1929-33. Chairman of U.S. Delegation to the 
Janulon Naval Conference, 1930. 

Lonik)n Naval Conference, 
19^0, 'Fhe (in port). 

H. L. Str. 


H. L. Straus. President, Automatic Calculating 
Machine Company of Maryland. Vice Pres¬ 
ident and Trt'asurt'r, American Totalisator 
Company, Baltimore, Md. Totalizator. 


H. L. T. 

Sir Henry Letheby Tidy, M.D. Extra Phy¬ 
sician to the King. Consulting Physician to 
the Army. Physician to St. Thomas’ Hospital, 
i.oiidou. .Author of Synopsis of Medicine. 

Entephalitis Lethargic a. 


H. M. 

Howard L. Mingos. Editor of Aircraft Year 
Book. Transport by Air. 

H. MacC. 

Henry MacCormac, M.D. Physician, Skin 
Department, and Lecturer on Dermatology, 
Middlesex Hospital. Urticaria. 


H. M. B. 

H. M. Bridgewater. Of the American C-hain 
Company, Inc. Chain Manufacture 

(in part). 


H. M. Br. 


Henry M. Brinckerhoff. Consulting Engineer, 
Parsons, Klapp, Brinckerhoff and Douglas, 

New York. TRAFFIC ANI> 

I'RAPric Regulations (/« part). 


H. M. C. 

Hector Mtinro Chadwick. Elrington and Bos- 
worth Professor of Anglo-Saxon, 1912-41, 
Cambridge. Formerly University Lecturer in 
Scandinavian. Author of Studies in Anglo- 
Saxon Institutions; The Heroic Age; etc. 

Anglo-Saxons; 
Britain (in port ); etc. 


H. M. D. 

H. M. Dawson. Professor of Physical Chem¬ 
istry in the University of Leeds, 1919-39. 

Chemical Aitton; 
Chemistry (in part), elc. 


H. Me. 

Herman Merker. Vice-President, Pressed 
Steel Tank ('ompany, Milw'aukee. 

Containers, Metallic. 


H. M. F. 

Harry Morton Fitzpatrick. Professor of Plant 
Pathok>gy and Mycologist in the Experiment 
Station, Cornell University. Associate Flditor 
of Mycologia. Mushroom. 

H. M. J. L. 

Herbert Martin James Loewe. Late Reader in 
Rabbinics, Cambridge, k’ormer University 
Lecturer in Rabbinic Hebrt^w, Oxford. Late 
Honorary J-ellow' of Queen’s (College. 

Calendar (in part)-, 
Chronolo(;y (in part); etc. 


H. M. K. 

Horace Meyer Kallen. Professor of Philosophy 
and P.sychology, 'Fhe New School for Social 
Research, New A'ork. Author of William 
James and Henri Bergson: The Philosophy of 
William James; etc. Fiditor (with Sidney 
Hook), American Philosophy Today and To¬ 
morrow; Some Problems in Philosophy, by 
William James. James, William. 

H. M. Kl. 

Henry M. Kendall. Associate Professor of 
Geograpliy, Amherst College. 

Bkllk-Tle-En-Mi:r; 
Corsica (in part)-, Tahiti. 

H. M. L. 

Harry Miller Lydenberg. Director of the New 
Vork Public Library, 1934-41. Director-Li¬ 
brarian Biblioteca Benjamin F'ranklin, Mexico 
City, 1941-43. Editor of Diaries and Dra-wings 
of Archibald Robertson in .Imrrica, j-pftz-iySo. 
Author of History of the New York Public Li¬ 
brary; Life, of John Shaiv Billings. 

TabRARIES (in part). 


Harold Moore. Director of the British Non- 
Ferrous Metals Research .Xssociation. 

Microscope (in part)-, 
Micko.scopy (in part). 


H. Mor. 

Henry Morgenthau, Jr. Secretary of the Treas¬ 
ury, United States, 1934-45. 

United State.s (of America), The 
(in part). 


H. M. R. 

Hugh Munro Ross. Formerly F'xhibitioncr of 
Lincoln College, Oxford. Author of British 
Railways. Alchemy (in part). 


H. M. Re. 

Henry M. Reed. Chairman of the Board and 
President, American Radiator and Standard 
Sanitary Corporation, New Vork. 

American Radiator and 
Standard Sanitary Corporation. 


H. M. Ro. 

Henry M. Robinson. Former Chairman of the 
Board of Security—First National Bank, 
Angeles. Los Angeles (in part). 

H. M. S. 

Henry Martin Snow. Former Agent-General, 
Cie des Wagons-Lits et des Graudg Expresses 
Internationaux. Waoons-Lits, 

Compagnie Internationale des. 
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H. M. S». 

HenryfM. Sperry. Publicity Representative of 
the Utiiou Switch and Signal Company, Cen- 
eral Railway Signal Company, New York. 

Railways (in pari). 

H. M. St. 

Henry Morse Stephens. Late Professor of 
History in the University of California. Author 
of History of The French Revolution; etc. 

MAZARIN, Jules (m par/); etc. 

H. M. T. 

Horace Mann Towner. Former Covernor of 
Puerto Rico. 

Aguadtlla (in part)-, Arecibo; 
Cuayama; Manat! (in part); etc. 

H. M. V. 

Herbert Millingchamp Vaughan. Formerly of 
Kcble College, Oxford. Author of The Last of 
the Royal .Stuarts; The Last Stuart Queen; etc. 
James (James Francis Edward Stuart); 

Wales (in part). 

H. N. 

H. Nisbet. Textile Technttlogist and Con¬ 
sultant. Author of Grammar of Textile Design. 

.\ncola; Brocade of Cotton; 

Calico; Cashmere; 
Charmeuse; etc. 

H. N. D. 

Henry Newton Dickson. Late Professor of 
Geography, University College, Reading. 
Author of 'Meteorology; Papers on Oceanography; 
etc. Mexico, Gulf of. 

H. N. H. 

Harry Nicholas Howard. Professor of History, 
Miami University, on leave of absence, acting 
as Principal Divisional Assistant, Division oi 
Political Studies, Department of State, Wash¬ 
ington. Member of Board of Editors of Journal 
of Modern History. Author of The Partition of 
Turkey; A Diplomatic History, 

(with R. J. Kernel), The Balkan Conferences 
and the Balkan Entente; A Study in the Recent 
History of the Balkan and Near Kasiern Peoples; 
etc. Balkan Entente, The; 

Little Entente (in part). 

H. Ni. 

Hon. Harold Nicolson. Member of Parliament 
for West Leicester. A Governor of the B.B.C., 
1941- . Parliamentary Secretary to Ministry 
of Information, 1940-41. Author of Paul Ver¬ 
laine; etc. Hu('.o, Victor. 

H. Nn. 

Hoilman Nickerson. Major, U.S. Army. On 
duty with Intelligence Section General Staff, 

G. H.Q., A.E.F, March-Dec. 1918. Author of 
Warfare (in collaboration with Colonels O. L. 
Spaulding and John W. Wright, U.S.A.); Can 
We Limit War'l; The Armed Horde, i/gj-igjg. 

War. 

H. No. 

Hideyo Noguchi, M.D. Jfapanese Bacteriol¬ 
ogist. I)iscovercr of parasite of yellow fever, 
1918. Yellow Fever. 

H. N. P. 

H. N. Perham. Commander (E), U.S. Coast 
Guard. Bayonet (in part). 

H. N. R. 

Henry Norris Russell. Research Professor of 
Astronomy, Princeton University, Princeton, 
N.J. Author of The Solar System and Its 
Origin; etc. Joint author of Astronomy. 

Stellar Constitution 
AND Evolution. 

H. O. 

Hermann Oelsner. Late Taylorian Professor 
of the Romance Languages in the University of 
Oxford, Author of Frederic Mistral; A History 
of Provencal Literature; etc. 

Italian Literati^re 
(in part ); etc. 


H. O. B. 

Harry Oliver Buckman. Professor in Agronomy 
Department, New York State College of Agri¬ 
culture, Cornell University. Joint author of 
The Nature and Properties of Soils; Soils, Their 
Properties and Management. 

Physical Resources (in part ). 

Ho. F. 

Holden Furber. Associate Professor of History, 
University of Texas, Austin, Tex., 1942- 
.Author of Henry Dundas, 1st Viscount Mel¬ 
ville 1742-1 fit 1; etc. Cape Province (in 

part); Durban (in part); Natal; Or^vnue 
F'ree State (in part); etc. 

H. Or. 

Mrs. Hilda Ormsby. Lecturer in Economic 
( '■eography, Imndon School of Economics. 

London (in part). 

H. Ow. 

Hamilton Owens. Fiditor in chief, the Sun — 
papers, Baltimore. Author of Baltimore on the 
Chesapeake. Baltimore. 

H. O. Y. 

H. O. Yates. Director of Floriculture, Camden 
County Vocational .School, Camilen, N.J. 

Chrysanthemum (in part). 

H. P. 

Hans Przibram. Professor of Experimental 
Xoology, University of Vienna. 

Heteromorphosis; etc. 

H. Pa. 

Sir Harold George Parlett. Japanese ('oun- 
sellor of H.M. Embassy in Tokyo, 1919-27. 
Former Assistant Japanese Secretary at H.M. 
Legation in Tokyo and Vice-Consul at Dairen. 
Joint compiler of An English-Japanese Dic¬ 
tionary of the Spoken Language. 

Japanesi: Language. 

H. Pal. 

Howard Palmer. Assisted in organizing Mt. 
Logan Expedition to Alaska, 1925. Author of 
Mouniaineering and Exploration in the Selkirks; 
A Pioneer of the Canadian Alps. 

Rocky Mountains, The. 

H. P. B. 

Henry Penn Burke. President, National Asso¬ 
ciation of .\matcur Oarsmen, 1925-45. Chair¬ 
man, American Olympic Rowing Committee, 
i()20, 1924, 1928, 1932 anri 193D. 

Rowing (in part). 

H. Pe. 

Hayford Peirce. I‘’ormerJy Specialist in Kgyj>- 
tian, Byzantine and Islamic Art and Art in the 
Middle Ages. Author (with Roy^all Tyler) of 
Byzantine Art. Byzantine Art (in part). 

H. P. F. 

Henry Pratt Fairchild. Professor and Chairman 
of the Department of Sociology, New York 
University. Author of Immigration; Outline of 
Applied Sociology; etc. Editor of Immigrant 
Backgrounds; I'he Obligation of Universities to 
the Social Order. Americanization. 

H. P. H. 

Henry Park Hollis. Assistant in the Royal 
Observatory, Greenwich, 1881-1920. Formerly 
Editor of The Observatory Magazine, 1893- 
1912. Observatory (Astronomical) 

(in part); etc. 

H. P. Hu. 

Hilda Phoebe Hudson. Formerly Lecturer and 
Fellow of Newnham College, Cambridge. 
Author of Ruler and Compasses and Cremona 
Transformations in Plane and Space. 

Analytic Geometry; Curve; Sureace. 

H. Pi. 

Henri Pirenne. Former Professor of Mediaeval 
History. University of Ghent; Member of the 
Royal Academy of Belgium and the Institut 
de France. Author of IJistoire de Belgique; etc. 

Bixgium (in part). 


H. P. J. 

Henry Phelpa Johnaton. Late Professor of 
History, College of City of New York. Author 
of Obsen'otions on Judge Jones's Loyalist His¬ 
tory of the. American Revolution; The YorkUmm 
Campaign; etc. .\mkrican Revolution 
(in part). 

H. P. K. 

Horry P. Kelliher. Aviation writer, traveller 
and observer. Aviation, Civil (in part); 

I'RANS-OCEANIC AND 
Trans-Continlntal Flights (in part). 

H. Pr. 

Harry M. Prince. Supervising and Consulting 
Architect, N.Y.C. Ilousing .Vuthority, Co¬ 
author of Holds; Planning and Furnishing 
Holds. Hotel (in part). 

H. P. V. 

Hugh P. Vowles. Member of the American 
Academy of Political and Social Science. 

Briuuetting (in pari). 

H. P. Wk. 

Herbert Percy Whitlock. Curator of Minerals 
and Gems, American Museum of Natural 
History, New York, 1918-41. Author of The. 
.S/ory of the Gems; etc. 

Gems, Synthetic (in part). 

H. 0 . 

Hugh Quigley. Economist and Chief Stati.sti- 
cal Ofiicer, Central Electricity Board, London, 

1931- 43. Author of Electrical Pou>er and Na¬ 
tional Progress; Housing and Slum Clearance in 
I^ndon (with I. Goldie); The Injluence of 
English I^hilosophy and the Development of 
Aesthetics, Based on Imagination; A Plan for 
the Highland.^ of Scotland; etc. 

Allgemeine-Elkktrizitats-Gksell- 
.suhaft; British Electrical Manu- 
rACTUKERs’ Ass(x:iation (in part); etc. 

H. R. 

Sir Humphry (Davy) Rolleston, M.D. Phy¬ 
sician in Ordinary to the King, 1923-36, and 
l^hysician E.xlraordinary to King George V, 

1932- 36. Consulting Physician to the Royal 

Navy, 1914-19. Author of Clinical Ijtckures; 
etc., and Joint Editor (wnth Sir Clifford All- 
butt) of Second F>dition of A System of Medi¬ 
cine. Diagnosis; Goitre; 

Longevity (in part); etc. 

H. R. B. 

Horace Robert Byers. Professor of Meteor¬ 
ology, The University of Chicago, Chicago, Ill. 
Author of Synoptic and Aeronautical Meteorol¬ 
ogy; etc. Anticyclone; Blizzard; Br(k:k- 
en Bow, Spectre of the Brocken; 
Cyclone; Doldrums; Gale; Hurricane; 

Insolation; Isallobars; Iso- 
pycnic; Isosteke; Storm. 

H. Rd, 

Herbert Read. Director, George Routledge 
and Sons, Ltd., Publishers. Assistant Keeper, 
Victoria and All>ert Museum, London, 1922- 
31. Lecturer in Art, Liverpool University, 
^935~?b. Author of The Meaning of Art; Art 
and Industry; etc. Stained Glass 

{in part). 

H. Re. 

Miss Helene Reynard. Wardeiij King’s College 
of Household and Social Science, London. 
Author of Business Methods and Secretarial 
Work; Institutional Management and Accounts; 
What is a Balance Sheet?; Book-Keeping by 
Easy Stages (with D. Hustler); etc. 

V School and Curriculum (in part). 

H. R. H. 

Harry Reginald Holland Hall. Former Keeper 
of Egyptian aud Assyrian Antiquities in the 
British Museum. Archaeology (in part); 

Chronology (in part); etc. 

H. R. M. 

Henry R. Hussey. Former Professor of Eco 
nomics, Wellesley College. 

PjIotection (in part). 
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H. R. McI. 

Henry Read Mcllwaine. Former Librarian, 
VirRifua State University. Author of 7 'ht 
Slrufiiilf' of I*Tokstant Dissenters for Kelii^ious 
Toleration in Virginia; etc. Smith, John. 

H. R. Mi. 

Hugh Robert Mill. Rainfall Expert tf) Metro¬ 
politan Water Hoard, fooO-ip. President, 
Royal MeteorohjRiral S(K ie1y, 1007 -oH. ,\uthor 
of The Life of Sir Urnest Shaddeton; Hints on 
the Choue of Geographical Hooks; Record of 
Royal Geographical Society; etc. GiXKiKvmiY. 

H. Ro. 

Herman Roaae. Architect, painter, lecturer. 

(’osTCMj; I)i;si(;n (in part). 

H. Rob. 

Howard Morley Robertson. Partner in firm of 
Staidey Hall, aiul Easton and Robertson, 
.'Yrchilects, London, (.'onsultaid Arihitect to 
Natiotial Servici- Hostels (Corporation. Author 
of Principles of Architectural Com position; etc. 

S(k:im. AkcjHTWTtiKK {in part). 

H. R. T. 

Harry Robert Tisdale. V'^ice-President, Amer¬ 
ican Dyevvood C'o., New York, N’.V. 

AkdllL. 

H. R. W. 

Hilary R. Werts, S.J. Professor of Mora! 'I'lie- 
ology, ,\lnia (College, Alrna, Calif. Ci.libacv. 

H. S. 

Henri Eugene S^e. Formerly I’rofessor of 
History in the University of Rennes, France. 

Anm; (ok Hkitt.vny). 

H. Sa. 

H. Sakurarawa. London Repri-sentative of the 
Hank of (Chosen, Japan. 

K(»kka, Hank ok (in part) 

H. S. A. 

H. S. Altham. Assistant Master, VVitichester 
('ollcRc. Author of History of Cricket. 

Crkki.t. 

H. S. Bh. 

Henry Simon Bloch. Instructor in Economics, 
the University of CChicaRo. Author of Lai 
Thforie dcs Hesoins de Carl \Le.ngcr. Coauthor, 
Pconomic.s of Military Occupation. 

C'keuit Eoncier t)k I’ranok; 
J.r rov-Hi, Pit rrk Paui.. 

H. S. C. 

Henry Seidel Canby. ('ontribulinR Editor of 
the Saturday Review of Literature, New York. 
Member of Departnu nt of English, Yale Uni- 
V(Msity. Author of The Short Story in English; 
etc. Ami KK AN Litkkatl'RK (in part); etc. 

H. S. Ch. 

Henry S. Churchill. Architect, site planner. 

Sr)CiAL Akchitectl'rk. (in part). 

H. S. F. 

Herbert Sinclair Fairbank. l)e[)uty Com¬ 
missioner, Research. hVderal Works Agency, 
Public Roails Administration, Washington. 

Roads and Streets (in part). 

H. Sh. 

Herman Shaw. Keeper, Department of Physics 
and (ieophysics, Scieiu e Museum, .South 
Kensington. Craxitation. 

H. S. H. 

H. S. Harrison. (.''urati)r, 'Fhe Hornlman 
Museum, ].ondon. Material (CCulture. 

H. S. Ha. 

H. S. Hansel], Jr. Brigadier (leneral, Air 
Corps, U.S.A. Air Cooreration (in part). 
H. S. H.-S. 

Henry Selby Hele-Shaw. Late ICmcritus Pro¬ 
fessor of Engineering, University of Liverpool. 

Power Trans,vhssion (in part). 

H. Si. 

Henry Sidgwick. Knightbriclge Professor of 
Moral Philosophy, ('ambridge University, 
188,^-1000. Autnor of Outlifses of the, Hi.story of 
Ethics; Ijrtures on the Ethics. 

Ethics, History of (in part). 


H. Sim. 

Harry Simona. Formerly Technical Editor of 
The Clothing Trade Journal, New York City. 

Clothing M.anufactuke (in part); 

Worsted Manufacture. 

H. S.-J. 

Sir Henry Stuart-Jonea. Principal of Univer¬ 
sity ('ollege of Wales, Alrerystwyth, 1927-34. 
V'^icc C'hancellor of the University of Wales, 
1929-31. Formerly Camden Professor of 
;\iicient History in the University of Oxford, 
Caesar, (Jaii s Ji-Lit:s; 
Co.nstantine; etc. 

H. S. Ja. 

Sir Harold Spencer Jones. Astronomer Royal, 
19.33 • President, British Horohjgical Insti¬ 

tute, 1939- . Author of General Astronomy; 
Worlds Without End; l.ife on Other Worlds. 

Astro.nomy (in part); Astrophysics; 
Star (in part); 'I’iclescope (in part). 

H. S. K. 

H. S. Kingaford. .Assistant Secretary of the 
Society (jf .\ntiuuaries, London. 

Seaes (in part). 

H. SI. 

Henri Speciael. Managing Director, Society 
Internationale d’finergie Hydro-6lcctrique. 

SoctLtL Internationale d’Energie 
11 ydro-Llectrique. 

H. S. L. 

Herbert Sidney Langfeld. Profes.sor and Dir 
rector of Psychology J^aboratory, Princeton 
University. Author of On the Psycho-Physi¬ 
ology of a Prolonged East; The Aesthetic Atti¬ 
tude; etc. 

Aesthetics, Experimental (in part); 

Stumpf, Carl. 

H. S. Le. 

H. Spencer Lewis. Imperator of the Rosi- 
crucian Order for North .Vmcrica. 

Rosier uciANiSM. 

H. Sm. 

Herbert Sidebotham. b'crmerly on editorial 
staff of The Manchester Guardian. Author of 
Pillars of the State; etc. 

I'isher, John Arbuthnot (in part). 

H. S. N. 

Harry Stewart New. Postmaster General, 
Washington, 1923-29. Former Ixditor and 
Publisher of Indianapolis Journal. 

1*ost and Postal Services (in part). 

H. Sp. 

Howard Spence. Managing Director, Peter 
Sj>cnce and Sons, Ltd., Manchester Alum 
VVorks. Alum. 

H. S. P. 

Miss H. S. Pearson. Senior Assistant, Dc- 

E artment of Zoology, University College, 
ondon. Pecora. 

H. Spe. 

E. Harold Spender. Author of A Briton in 
America; The Cauldron of Europe and biog¬ 
raphies of David IJoyd George; Herbert Henry 
Asquith; etc. 

Lloyd George, David (in part). 

H. Spr. 

Harold Sprout. AsstKiate Professor of Politics 
in Princeton University. C<)author, with Mar¬ 
garet Tuttle Sprout, of The Rise of American 
Naval Power, ijjb-iorS; Toward a Neu' Order 
of Sea Pimer; American Naval Policy and the 
World Scene, iQiS~ig2j; etc. 

Atlantic, Command of the 
(in part). 

H. St. 

Henry Sturt. Author of Idola Titeatri; The Idea 
of a Free Church; Personal Idealism. 

Condillac, Ctienne Bonnot de; 
Metempsychosis (in part); etc. 

H. St. J. B. P. 

Harry St. John Bridget Philby. Explorer in 
Arabia. Author of The Heart of Arabia; Arabian 
Mandates; The Truth about Arabia; etc. 

Arabia (in part); 
Bell, Gertrude, M. L.; etc. 


H. St. J. W. 

Brigadier Harold St. John Loyd Winter- 
botham. General Secretary, International Geo¬ 
detic and Geophysical Union. Author of Ord- 
fiance Survey: the National Plans; A Key to 
Maps. ' Surveying (in part). 

H. S. V. 

Harry Shultz Vandiver. Professor of Pure 
Mathematics, University of Texas. 

Diophantink Equations; Fermat’s 
Last Theorj<:m. 

H. S. Vd. 

Henry Serruno Villard. (ffiicf, Division of 
African AVffairs, Department of Stale, Wash¬ 
ington, D.(^ Liberia (in part). 

H. Sw. 

Henry Sweet. Author of .1 History of English 
Sounds since the luirliest Period; A Handbook of 
Phonetics; etc. 

Grimm, Jacob Ludwk: Carl (in part). 

H. S. W. 

Henry Seely White. Late Professor Emeritus 
of Mathematics, Vassar ('olk-ge. Author of 
Plane Curves of the Third Order. 

Algebraic Forms; Tkkjonometry. 

H, S. Wl. 

Hubert Stanley Wall. Professor of Mathe¬ 
matics, Illinois Institute of 'rechnology, Chi¬ 
cago, 111 . .'Vuthor of Analytic Theory of Coti- 
tinued Fractions. C'ontimt.d FrA(TIO.ns; 

Infinite I’roducts. 

H. T. 

Henry Tetlow. Henry Tetlow and Comj^Tiiy. 

CosMKTU's (in part). 

H. T. A. 

Herbert Thomas Andrews. Author of “'I'he 
Cf)imnenlary on Acts” in the Westminster New 
Testament; ‘‘The Apocryphal Hooks of the Old 
and New Testament,” Century Bible Hand¬ 
books. Logia (//; part); Polycakp (in part). 

H. T. B. 

Henry T. Bailey. Painter and illustrator. I.ate 
Director, the Cleveland School of Art and the 
John Huntington Polytechnic Institute. Author 
of Art Education; etc. Art TEACHiNii 

(in part). 

H. T. D. 

Harold Thayer Davis. Henry S. Noyes Pro¬ 
fessor of Mathematics and Chairman, Depart¬ 
ment of Mathematics, Northwestern Univer 
sity, ICvanston, Ill. Author of The I'heory of 
Linear Operators; Tables of the Higher Mathe¬ 
matical Functions; etc. 

Matuemattcai. Tables. 

H. T. E. 

Hon. Sir Horry Trelawney Eve. Judge of the 
High Court, Chancery Division, 1907-37. 
Member of Parliament for Ashburton Division 
of Devon, 1904-07. Company Law' (in part). 

H. T. Es. 

Harry Taylor Edwards. Senior Technologist, 
Bureau of Plant Industry, Soils and Agricul¬ 
tural lYugineering, U.S. Department of Agri¬ 
culture, Washington. AbacA Fibre; 

Sisal Fibre. 

H. Th. 

Huston Thompson. F 2 x-Chairman of Federal 
Trade Commission. Assistant Attorney Gen¬ 
eral of United States, 1913-18. Author of Co- 
Operative Marketing Abroad; etc. 

F'ederal Trade Commission, The. 

H. Tho. 

Henry Thomas. Keeper of Printed Book.s in 
the British Museum. Bookbinding 

(in part). 

H. T. N. 

Harry Turner Newcomb. Late Chairman of the 
Administrative Committee of the Council for 
Tariff Reduction. Trustee an 4 Treasurer of the 
American Institute of the City of New York, 
1929-39. General Counsel of the Delaware and 
Hudson Company, New York, 1926-34. 
Author of Railway Economics; etc. 

Railw ays (in part). 
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ti. io. 

Henry Tonks. Former Professor Emeritus of 
Fine Art in the University of London. 

Pastel {in part). 

H. Tr. 

Sir Hemy Trotter. H.B.M. Consul General for 
Rumania, 1894-1Q06, and British Delegate on 
the European Commission of the Danube. 

Rumania {in part). 

H. T. S. 

Hugh Tempest Sheringham. Late Angling 
Editor of T/te Field. Author of Elements of 
Angling, Coarse Fi.shing, Trout Fishing: etc. 

Angling {in pari). 

H. T. T. 

Sir Henry Thomas Tizard. President of Mag¬ 
dalen College, Oxford, 1942-- . 

Thermochemistry. 


H. U. S. 

Harald Ulrik Sverdrup. Professor of Oceanog- 
ra|)hy and Director, Scripps Institution of 
Oceanography, University of California, La 
Jolla, Calif. y\uthor of Oceanography for Me¬ 
teorologists. Co-author of The Oceans; Their 
Physics, Chemistry and General Hiology. 

Ati.antk' Ocean {in part)-, 
.Atlantic Ocean, Command oe the {in part)-, 
Indian ffcKAN {in part)-, .Southern 
Ocean. 

H. Van D. 

Henry Van Dyke, D.D. Professor of English 
Literature, 1900 23, Princeton University. 
Author of The. Poetry of Tennyson; The Riding 
Passion; The .Spirit of .America. 

Emerson, Ralph Waldo. 

H. V. T. 

Harold Victor Taylor. Commissioner of Horti¬ 
culture to Ministry of Agriculture and Fish¬ 
eries, London. Author of The .i pples of h'.ngland. 

I'KiJiT Farming {in part). 

H. Wa. 

Herbert Ward. Dean (if the College of Pre¬ 
ceptors, 1926-37. Late Honorary Lecturer in 
Education, King’s College, London. Formerly 
Chief Inspector for the Training of Teachers, 
Board of Education, London. 

b'.DUCATioN {in part). 

H. W. B. 

H. W. Bartleet. Writer on Motoring and 
Cycling Topics. Cycling {in part). 


H. W. Bea. 

Henry Walter Bearce. Chief, Division of 
Weights and Measures, Bureau of Standards, 
Washington. Author of A Fundamental Basis 
for Measurements of Length; Unilateral and 
Bilateral Tolerances as Applied to Interchange¬ 
able Manufacture. Joli.y Balance. 

H. W. B. J. 

Horace W. B. Joseph. Lecturer in Philo.sophy 
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Foundations {in part)-, etc. 
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Sir John (Linton) Myres. Frazer Lecturer, 
Cambridge, 1943. Chairman, British School at 
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College, Oxford. General Secretary, Interna¬ 
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logical Sciences, 1934-42. Wykeham Professor 
of Ancient History in the University of Oxford, 
1910-39. Author of The Dawn of History; The 
Political Ideas of the Greeks; etc. 
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James MacKinnon, D.D. Professor of Ecclesi¬ 
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1908-30. Author of Constitutional History of 
Scotland to the Reformation; The Origins of the 
Reformation; Luther and the Reformation; etc. 
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J. M. A. 

John Morris Arthur. Biochemist, Boyce 
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N.Y. 1914- . President of New ^■ork State 

Convention of Universalists, 1027-29 and 1940- 
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mens of the Pre-Shakespearean Drama; English 
Prose, English Poelny, Ji70-i8g2; 

etc. English Literature {in part). 
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nary, .\'e\v York, 1027 40. Professor of Church 
History, United Free ('olle^e, (ilas^ow, lots 
27. I'ormer Editor of The Expositor. Yates Pro 
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Rt. Rev. Monsignor J. Moyes, D.D. Late 
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James M. Spaight. I’rincipal .Assistant Secre 
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California. Daras. 
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J. Mu. 

John Mulholland. Member of Society of Amer¬ 
ican Magicians. Author of Quicker Than the 
Eye; Story of Magic; Beware Familiar Spirits; 
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J. Ne. 

Joaeph Needham. Fellow of Gonville and Caius 
College and Sir W^illiam Duiiii Reader in Bio¬ 
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Hopkins, Sir Frederick Cowland (in part). 
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Captain John Noble Kennedy. Assistant Chief 
of Imperial General Staff, JQ43- . W'ar Office, 
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J. No. 

John Nolen. T-'ormer Landscape .Architect, 
Cambridge, Ma.s.s. Drew general plans for 
Babson Institute; also park systems of cities 
in the United States. Author of City Planning; 
New Ideals in the Planning of Cities, Tmons and 
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J. N. P. 

John Norman Pring. Head of Physical Chemis¬ 
try Branch, Research De|)artmciil in Royal 
Arsenal, Woolwich. P'ormerly John Hastings 
Professor in Phy.sics and Reader in lilectro- 
Chemistry, Victoria University, Manchester. 
Author of The Electric Furnace; etc. 

Ai’cumul.atgr; Battery (in pari)-, Iylec- 
TRiciTY, CoNDUc'iJON OE (in Part)-, etc. 
J. Nb. 

Jerome Namias. ('hief, Fxtended Forecast 
Section, U.S. Weather Bureau, Washington, 
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IsicNTKOPJu Ciiart.s; We.\tiikk J'gre- 

CASTING. 

J. O. 

Lieutenant Colonel Josiah Oldfield, M.D. 
l-’ouiifler of the Ilumanit.'irian Ho.spilal of .St. 
I'rancis; .Sometime Warden of and Senior 
Physician to the Lady Margaret I'ruitarian 
Hosj>ital, Sittingbourne. Author of Diet in 
Rheumatism; Elrsh-Eating n Cause of Consump¬ 
tion; Eat and Keep Well; Eat and Be Beautiful; 
etc. A’eGETAK I .Y.MSM. 

J. O. B. 

John Oliver Borley. Principal Naturalist, 
Ministry of .Agriculture and I’isheries, l.ondon. 

Seinini;, Netting and J'rawi.ing; 

Whale Fisheries. 

J. O’C. 

Sir James O’Connor. .Attorney General, Jre- 
lainl, iQiO i.S. Lord Justice of .\ppeal, 1918- 
24. Author of History of Ireland, 
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J. O. D. 

J. O. Dahl, l-'.ditorial AYweeUw, Restaurant Man- 
agement. Director, Institutional hood Bureau. 
Service Manager, Hotel .Management Magazine, 
New York. .Author of Selling Public Hospitality; 
Kitchen Management; etc. 

Cafeteria, I’ood Service. 

J. O. K. 

John Otto Kraehenbuehl. Professor of lOlectri- 
cal Kngineering, University of Illinois, Ur 
bana, 111 . .Author of EJectrical Illumination; 
etc. Lighting and .Artificial Illume 

nation. 

J. O. M. B. 

Jan O. M. Broek. Associate Professor in Ge¬ 
ography, University of California, Berkeley. 
Research .Associate, .American Council, Insti¬ 
tute of Pacific Relations, New A’ork City. 
.Associate at Columbia University School of 
I nternat ional Administration. 
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J. O. McC. 

John Oppie McCall, D.D.S. Director, Murry 
and Leonie Guggenheim Dental Clinic. Asso¬ 
ciate in Public Health and Preventive Medi¬ 
cine, Cornell University Medical College. 
P'ormer Professor of Periodontia, New A'ork 
University College of Dentistry. .Author of 
Fundamentals of Dentistry in Medicine and 
Public Health. Coauthor of Textbook of Clinical 
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J. Pa. 
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The Happy Fool; The Future of the 'Theatre; etc. 
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J. P. B. 
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search Laboratory, General Flectric Company, 
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J. P. D. 

James P. Dawson. Boxing Editor, The New 
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John Percival Day. R. B. .Angus Professor of 
Economics and Cliairrnan of the Department 
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J. Pe. 

Jean Perrin. Late Professor of Physical 
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Jean Paul Hippolyte Emmanuel Adhemar 
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J. P. Ea. 

John P. Earnest. P’ormer Professor Emeritus of 
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las lenguas. Spanish Langu.age and 
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Chicago, University of (in part). 
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Jacques Pirenne. Professor of Hi.story of Civil 
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Joseph Pease Maxfield. Director of Division 
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1942- . Superintendent Commercial Engineer¬ 
ing, Western Electric Company, Inc., 1941-42. 
Manager of Engineering and Research, Victor 
Talkiijg Machine Company, Camden, N.J., 
1926-29. Coauthor of The Voice, Its Production 
and Reproduction. Phonograph. 
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the United States Fish Commission, 1898- 
1901. Pisciculture (in part). 

J. R. F. 

John Ritchie Findlay. Author of Personal Rec¬ 
ollections of De Quincey. 

Dj: Quincey, Thomas. 

J. Ri. 

James Ritchie. Professor of Natural History 
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Lorraine Bouthilet. Managing Editor, The 
A nterican Psychologist. 

Affection. 
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L. Bt. 
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L. Ca. 
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L. C. L. 

Lionel Charles Liddell. Sometime British 
Consul at Copenhagen. Secretary, Grand Com¬ 
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L. C. M. 
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Armstrong (Sir W. C.), Whitworth 
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L. D. 

Louis Marie Olivier Duchesne. French Scholar 
and Ecclesiastic. Late TVofessor at the Catholic 
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latine avant Charlemagne; etc. 
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Leon Dexter Batchelor. Director, University 
of California Citrus Experiment Station. 
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L. D. C. 

Lotus Delta Coffman. Former President of the 
University of Minnesota. 

Minnesota, University of. 

L. de B. H. 

Louis de Breda Handley. Author of Srt'imniing 
and Watermanship; Swimming for Women; 
Crawl Stroke Swimming; etc. 
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L. D. S. 

Laurence Dudley Stamp. Sir Ernest CasscI 
Reader in Economic Geography, University of 
London. Chief Adviser to the Ministry of 
Agriculture on Rural Land Use. Author of 
An Introduction to Stratigraphy; etc. 

Arakan; Bhamo (in part)-, 
Eocene; Flysch; etc. 


L. du P. 

Lammot du Pont. Chairman of the Hoard of 
E. I. du Pout de Nemours and Company, 
W’ilmington, Del. Dit Pont de Nemoiirs 
AND Company, E. I. 


L. D. W. 


Leonard Dupee White. Professor of Public 
Administration, The University of Chicago, 
Chicago, Ill. Author of Introduction to the 
Study of Public Administration; Whitley 
Councils in the British Civil Service; etc. 

Civil Service. 


L.S. 


Looia ma«nmaoji. Ernest Denis Professor in 
Slavonic History, University of Paris. Author 
of Lt comprotnts austro hongrois de 1867; 
hongrie contentporaine. Bohemia. 


L. E. Bo. 

LeRoy E. Bowman. Director, United Parents’ 
Association, New York City, 1935-38. De¬ 
partment of Social Science, Columbia Uni¬ 
versity, 191^-31. Author of Ctmmunity 
Programs of Summer Play Schools; etc. 

Community Centres. 

L. E. D. 

Leonard Eugene Dickson. Professor Emeritus 
of Mathematics, University of Chicago. 

Numbers, Theory of. 

L. E. E.-B. 

Leonard Elliott BUiott-Binns, D.D. Vicar of St. 
Newlyn East and Honorary Canon of Truro, 
1943’ • Balaam (in part); 

Jashar, Book of; etc. 

L. E. H. 

Sir Leonard Erskine Hill. Director of Research, 
St. John Clinic and Institute of Physical Med¬ 
icine. Former Director of .Applit'd fliysiology, 
National Institute of Medical Research, Mount 
Vernon, Hampstead, England. Author of 
Science of Ventilation and Open A ir Treatment; 
etc. Aerothkrapeutics; 

Kata Thermometer; etc. 

L. E. J. 

Lloyd Earl Jackson. President and Manager, 
Spix Products Company, manufacTurcr of dry 
cleaning chemicals. p'ormcrJy in charge of 
research in the held of dry cleaning, Mellon 
Institute of Industrial Research, Pittsburgh, 
Pa. Dry Cleaning (in pari). 

L. E. M. 

L. E. Moffatt. Managing Editor of Flectrical 
Merchattdizing, New York. 

Household Appuances (in part). 

L. E. T. 

Leon E. Truesdell. Chief, Population Division, 
Bureau of the Census, U.S. Department of 
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Population of the U.S. Censu.s (in part); 

North America (in part ); 
Production, Cen.sus of (in part)-, etc. 


L. E. V. C. 

Louis Emilien Victor Cordonnier. Late General 
Commanding the French Army in the East 
under General Sarrail. Author of The Japanese 
in Manchuria. 

Frontier, Battles of the (in part). 

L. F. 

Lion Feuebtwanger. German novelist jni(i 
dramatist. Author of Jiid Suss; The Ugly 
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L. F. B. 

Lewellys F. Barker, M.D. Late Professor of 
Medicine, Johns Hopkins University, Bal¬ 
timore, Md. Endocrinology (in part), 

L. P. G. 

Laurence Frederick Graber. Head of Agron¬ 
omy Department, University of Wisconsin, 
Madison, Wis. Author of Agronomy, Prin¬ 
ciples and Practices; Laboratory Manual for 
Students of Agronomy. Alfalfa, 

Lucerne or Purple Medick. 

L. F. O. 

L6on Francois Ozanne. Chief of the London 
OfiBcc, Compagiiic Univcrscllc du Canal Mari 
lime de Suez. Suez, Compagnie Uni- 

verselle du Canal Maritime de. 

L, F. S. 

Louis Francis Salzman. Editor, Victoria 
County Histories. Author of English Industries 
of ilm Middle Ages; English Lift in the Middle 
Ages; etc. Aucassin and Nicolettf:; 

Bestiary; Minstrel, 

L. F. SI. 

Lyndon Frederick Small. Head Chemist, Na¬ 
tional Institute of Health, Washington, D.C. 

Bebeerine; Berberine. 

L. F. Si. 

L. F. SziUgyi. Managing Director, Messri;. 
Siemens-Schukert (C»reat Britain), Ltd. 
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L. F. V.-H. 

Levesoo Francit Veraon-Harcourt. Professor 

of Civil Engineering, University College, 
l^ndon, 1882-1905. Author of Rivers and 
Canals; Harbours and Docks; etc. 

River and River Engineering 
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L. G. 

Linda Gardiner. Secretary of the Royal Society 
for Protection of Birds, 1900-35. Late Editor 
of Bird Notes and Nents. 

Birds, Protection of (in part). 


Leon Gaster. Honorary Secretary of the 
Illuminating Engineering Society, London. 

Illuminating Engineering. 

L. Gar. 

Leroy Upson Gardner, M.D. Director, Trudeau 
l''ouivdatioiv, Saranac Lake, N.Y., 193O-46. 
Director. Saranac Laboratory for Study of 
Tuberculosis, 1936-46. Siucosis. 

L. G. B. 

Lottie Genevieve Bishop. lixecutive Secretary 
in the University Secretary’s Office and in the 
School of Medicine, Yale iJuivcrsity. 

Yale University. 

L. G. C. L. 

L. G. Carr Laughton. Author of Old Ship Fig¬ 
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L. G. N. 

Leo George Nunes. Board of Gtivernors, Ama¬ 
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Fencing Committee, New York Athletic Club, 
New York, N. Y. 
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cing; Sabre Fencing. 


Leander Gaspard Roussin. Late British dele¬ 
gate on the International Financial Com¬ 
mission, Athens, Greece. Greece (in part). 

L. Gu. 

Luther Halsey Gulick. Director of the New 
York Bureau of Municipal Research and of the 
Institute of I’ublic Administration. Eaton Pro¬ 
fessor of Municipal Science and Administration, 
Columbia University, New York. Author of 
Notes on the Theory of Organization; Education 
fiw American Life; etc. Mayor (in part); 

New York City (in part). 
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Lewis Hodous, D.D. Flead of the Chinese De 
partment of the Kennedy Schrwl of Missions, 
Hartford Seminary Foundation, Hartford, 
Conn. Professor, History and Philosophy of 
Religion, Hartford Theological Seminary, 
1928-41. Formerly IVcsident of Foochow 
Theological Seminary. 

Co.nfi'oam.sm; Taoism. 

L. Hs. 

Louis Halphen. Profe8Sf>r of History, £cole des 
Hauteg fitudes at the Sorbontic, 1928- . 

Anjou; Fulk Nerra. 

L. H. Bs. 

Liberty Hyde Bailey. Director, Bailey Hor- 
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Cornell University, 1003-13. Kdilor, Standard 
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L. H. D. B. 

L. H. Dudley Buxton. Former Reader in 
Physical Anthrojiology in the University of 
Oxford. Author of Peoples of .-tsia. AlNU; 
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L. H. H. 

Libbie Henrietta Hyman. Research AssKKiate, 
Department of Invertebrates. The Arnerkaii 
Museum of Natural History, New York, N.Y. 
Author of The Invertebrates: Protozoa Through 
Ctenophora; Comparative Vertebrate Anatomy. 
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Tursellaria (m part); 
Vebtebrata; Worm; Zoology. 

L. H. L. 

Leti^ Harper Leech. Olumnist and Editorial 
Writer on Chicago Daily News, 1937- - 
author of What’s the News. Chicago. 
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of the United Kingdom, London. 
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Major General Sir Louis (Charles) Jackson 

(retired). Instructor in I'ortification and Mili¬ 
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rector of Fortillcations atid Works, War Ofiice, 
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Lawrence Johnston Burpee. Secretary for 
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iQ2,Vi the lirst nonstop llinht. United States to 
Hawaii, 1927. Author of Knights of the Air. 

Aviation, Civil (in pari). 

L. J. N. 
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L. J. S. 
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alogy, British Museum of Natural History, 
Editor Mineralogical Magazine, 
190a- , and MineraJogicai Abstracts. Author of 
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Soda Fountain. 
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L. M. B. 
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Ballad (in part); 
English Language (in part). 

L. P. A. 

Leonard Porter Ayres. Vice-President, The 
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L. P. E. 
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L. R. F. 
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Louis Ripault. Private Secretary to the Pres¬ 
ident of the Chamber of Deputies, Paris, 
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L. Ro. 
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Journalism, New York University. Author of 
Our A ncienl Liberties; The Story of Civil Liberty 
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L. Sc. 

Rt. Hon. Sir Leslie (Frederic) Scott. Lord 
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Majesty’s Government at International Con¬ 
ferences on Maritime Law, Brussels, 1900, 
1910, 1922 and 1926. Factor (in part). 
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L. S. D. 
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Louis Segal. Author of The Soviet Union Year- 
Book. Soviet Trade Organizations. 

L. S. H. 
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L. Si. 

Lee Simonson. Director of Theatre Guild, Inc., 
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L. Sk. 

Louis Skidmore. Chief of Design, A Century of 
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L. S. M. 

Lewis Seymour Mudge, D.D. Late Stated 
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L. S. Ma. 

Lionel Simeon Marks. Professor Emeritus of 
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Axial-Flow Fans (with C. Keller). 

Mechanical Enchneer; Power. 
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Ludwik Silberstein. Mathematical Physicist, 
Research Laboratory, Eastman Kodak Co., 
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Mechanics; Theory of General Relativity and 
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L. S. O’M. 

L. S. O’Malley. Author of History M Bengal; 
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L. S. R. 

Leo S. Richardaon. Head, Section of Infor¬ 
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L. S. Ro. 
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Pan American Union. 
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Logistic. 


L. St 
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Palestine (in part); 
Zionism (in part). 

L. T. 
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discoverer of the Valley of Ten Thousand 
Smokes and Author oi The Valley of Ten Thou¬ 
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L. T. Ho. 
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L. Tr. 


Lev Trotsky. F'ormerly Head of the Ceiitral 
Committee for Concessions, Union of Soviet 
R^ublics, and People’s Commissar for P'oreign 
Affairs, and Commissar for War, Moscow, 
U.S.S.R. Lenin, Vladimir (in part). 


L. T. T. 
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L. V. 

Luigi Villari. Official in the Royal Italian 
Foreign Office (retired). On the Secretariat of 
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M. Bo. 

Moritz Julius Bonn. Visiting Professor Uni¬ 
versity of California, 1935- . Lecturer, London 
School of Economics, 1933. Author of Die 
Engliscke Kolonisation in '/rland; Amifrika als 
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delphla. Ex-Prcaident, Actuarial Society of 
America. Actuary. 
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England. Dyes, Synthetic (in port). 


M. C. Ml. 

Matthew Cargill Mitchell. Associate Professor 
of Political Science, Brown University, Prov¬ 
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Division, U.S. Bureau of Labor Statistics. 
Author of Manual on Industrial Injury Sta 
tistics; etc. Industrial Aucioents. 
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M. E. P. 

Marlen Edwin Pew. Former editor and Vice- 
President of the Editor and Publisher, New 
York. Reporting (in part). 
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M. Ga. 

Monica M. Gardner. Author of Adam Mick- 
iewicz; Poland, A Study in National Idealism; 
The Patriot Poet of Poland, Henryk Sienkiewicz. 
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Under-Secretary of State for India, 1868-74. 
Author of Studies in European Politics; Notes 
from a Diary. 
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Martin Gustave Glaeser. Professor of Eco¬ 
nomics, University of Wisconsin, Madison, 
Wis. Formerly Statistician, Railroad Com¬ 
mission of Wisconsin. Chief Power Planning 
Engineer, Tennessee Valley Authority, 1937- 
38. Author of Outlines of Public Utility Eco¬ 
nomics. PuBuc Utilities. 


M. Gi. 

Morris Ginsberg. Martin White Professor of 
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ment, S. S. White Dental Manufacturing 
(A>rapany, Philadelphia. I'ormerly, lixtension 
('(jurse Division, Dental Department, Univer¬ 
sity of Minnesota. I'fftii, Artificial. 

M. M. P. 

Mason Matthews Patrick. Majrm General 
United States .\rmy, 1027 -42. l•'orme^ly Chief 
of Air Corps, VV'a.shington. 

Air I’orcfs {in part). 

M. Nr. 

Mabel Newcomer. Professor of Fconomics, 
V^assar College, Poughkeepsie, N.Y. Author of 
Separation of State and Local Revenues in the 
Vnited States; etc. Coauthor of Facing the Tax 
Problem; etc. 1’axation, Local. 

M. N. T. 

Marcus Niebuhr Tod. Vice-Provost and Fadlow 
of Oriel Coihge, Oxford. Reader in Greek 
epigraphy. Joint author of Catalogue of the 
Sparta Museum; v\c. .Archidamus; 

Clfomfnfs; Di.marATI’S; etc. 

M. of B. 

John Walter Edward Douglas Scott-Montagu, 
and Baron Montagu of Beaulieu. Adviser on 
mechanical trans[)ort .services to (iovernment 
of India, tqi.S' ig. Founder and late Kditor of 
The Car. Motorinc; {in part); 

Motor Tr.\nsi*ort, Commercial. 

M. O’R. 

M. O’Reilly. University Museum of .Archae¬ 
ology and Ethnology, Cambridge. 

Scandinavian Civilization {in part). 

M. P. 

Won Jacques Maxime Prlnet. Directeur 
d’fitudes A rficole Pratitjue des Hautes Etudes. 
Auxiliary of the Institute of France (.Academy 
of Moral and Political Si'icnces). Author of 
L'Industrie du sel en Franche-Comte. 

Bar, Counts and Dukf.s of; 

Beauiiarnais; etc. 

M. Pa. 

Rev. Mark Pattison. Rector of Lincoln College, 
Oxford, 1861-84. Author of Isum Casaubon; 
etc. Erasmus, Dfsidfrius {in part); etc. 

M. Pal. 

Maurice Pal6ologue. French ambassador to 
Russia, 1914-17. Romanoff Dynasta'. 


M. P. N. 

Martin P- Nilsaon, Former Professor of Class¬ 
ical Archaeology and Rector of the University 
of Lund, Sweden. Author of Primitive Time 
Reckoning; etc. Calendar {in pari). 

M. Po. 

(Cisar) Marcel Polite. Director of the Institute 
of History, Geography and Civics, Pari.s. 
Director of Studies, History of Paris, ficole 
Pratique des Hautes Etudes. Author of 
VEnfance de Paris; etc. Paris {in part). 

M. R. 

Maude Robinson. Director, (ireenwich House 
Pottery Cllasses. Vice-President, The Potters’ 
Shop, Inc., New York. Contributor to The 
Potters Craft. Sculpturf I'echniquf 

{in part). 

M. R. B. 

Max Russell Brunstetter. Managing editor, 
Bureau of Publications, Teachers College, 
Columbia University. Author of Ilo^v to Use 
the Educational Sound Film; etc. 

.Motion Pictukfs {in part). 

M. Re. 

Max Reinhardt. Austrian theatrical prixlucer. 
Producer of The Miracle; Oedipus Rex; etc. 

1'ufatrf {in part). 

M. R. J. 

Montague R. Janies. Provost of lOton, iqi8 .^6. 
Author of Fton and King’s, 1875-102$. 

Eton. 

M. R. W. 

M. R. Werner. Noted .American biographer. 
Author of Tammany Hall; Brigham Young; 
Bryan; etc. Rosfnwald, Julius; 

Tammany Hall {in part). 

M. S. 

Morton Snyder. Head Masti r of the Rye 
t'ounlry Day Sch(x»l, and member of the Pro¬ 
gressive Education Association. 

pRoc.KFSsn F Education Movement, 
The. 

M. Sa. 

Monell Sayre. I-'ormerly E.xecutive Vice-Pres¬ 
ident, The Church Pension Fund, New A’ork. 
American member, International Congress of 
.Actuaries. Pensions; 

The United States {in part). 

M. S. A. 

Sir Maurice Sheldon Amos. Judicial .Adviser 
to the Government of Egypt, 1919-25. Judge 
of Native Court of .Appeal, 1906. 

Code NUpolLon {in part). 

M. S. D. 

Mabel S. Douglass. Former Dean, New Jersey 
College for Women, Rutgers University, New 
Brunswick, N.J. 

Women, Education of {in part). 

M. Si. 

Max Silberschmidt. .A.ssistant Professor, Can¬ 
tonal Technical School. Winterthur, Switzer¬ 
land. Switzerland {in part); 

ZOricu (in part). 

M. Sie. 

Karl Manne Georg Siegbahn. Professor, Royal 
Academy of Sciences, Stockholm. Professor of 
Physics, University of Uppsala, 1923-36. 
Author of The Spectroscopy of X-Rays; etc. 

Spectroscopy, X-Ray {in part). 

M. S. L. 

M. S. Lombardini. Secretary, Pirelli, Ltd., 
London. Pirelli, Ltd. {in part). 

M. Sm. 

May Smith. Senior Investigator to the Indus¬ 
trial Health Research Board, Medical Research 
Council, London. IvCcturer in Medical-Indus¬ 
trial Psychology at the London School of 
Hygiene and Tropical Medicine. Author of ^In 
Introduction to F^ustrial Psychology: etc. 

Industrial Psychology. 


M. S. McD. 

Myres Smith McDougal. Professor of Law', 
Yale University. General counsel. Office of 
Foreign Relief and Rehabilitation Operations, 
U.S. State Department, 1943. 

Bankrltptcy {in part). 

M. Spr. 

Margaret (Tuttle) Sprout. Coauthor (with 
Harold Sprout) of The Rise of American Naval 
Power, 1776-1018; Toward a New Order of Sed 
Power; American Naval Policy and the World 
Scene, 1018-1022. Atlantic, 

Command of the {in part). 

M. S. R. 

Merryle Stanley Rukeyeer. Editorial writer 
fur Hearst Newspapers, 1931- . Member, 
^'eachiIlg Staff, School of Journalism, Columbia 
University, New' York, 1918-35. Author of The 
Common Sense of Money and Investments; etc. 

Company, Promoting {in part). 

M. S. S. 

Matthew Scott Sloan, kormer lecturer in Engi¬ 
neering, Union College, Schenectady, N.\'. 
President and Director of 'I'he New York 
Edison Company, New' A’ork, 1928-32. Treas¬ 
urer, Electrical 'Vesting Laboratories, 1919-32. 

Iu-kctkicttv Si fply; 
Commercial A.spects {in pari). 

M. S. Sn. 

Maurice Sommer Shahan. Veterinarian, Path¬ 
ological Division, Bureau of Animal Industry, 
U.S. Department of Agriculture, Washington, 
D.C. {in part); 

Pig {in part) ; Sheep {in part). 

M. Ta. 

Milton Tabor. 1 ‘xlitor of the Topeka Daily 
Capital. Author of the Story of Kansas. 

Ka.nsas (in part). 

M. T. Bi. 

MilHcent Todd Bingham. Fellow, American 
Geographical Society. .Author of Peru, Land of 
Contrasts; Geographical Controls in Peru; etc. 

Cuzco {in part); Jca {in part); Lima 
(city) {in part); etc. 

M. T. H. 

MartinuB T. Houtsma. Formerly Professor of 
Semitic Languages, University of Utrecht. 

Skljuks {in part). 

Mu. B. 

Sir Muirhead Bone. Etcher and painter. 
Official artist, Admiralty, 1940- . Official 
artist. Western lYont and with the Ideet, 
1916-18. Drypoint {in part). 

M. V. B. 

Mark V. Brunson. Lieutenant-Colonel, Quar¬ 
termaster Corps, U.S. Army. Barracks; 

Motor Transport, Military; etc 

M. V. R. 

Very Rev. Myles V. Ronan. Curate of St. 
Michael’s, Dun Laoghaire, Co. Dublin, Eire. 
Editor of the Journd of A cademy of Christian 
Art. Author of The Reformation in Ireland 
under Elizabeth, 155S-1580; etc. 

Roman Catholic Church {in part). 

M. V. W. 

Miriam Van Waters. Superintendent, State 
Reformatory for Women, Framingham, Mass. 
Director, Juvenile Delinquency section, Har¬ 
vard Law School Crime Survey. Referee, Los 
Angeles County Juvenile Court, Los Angeles, 
Calif., 1920-30. Author of Youth in Conflict; 
Parents on Probation. 

Children’s Courts {in part). 

M. W. 

Maurice Henry Woods. Private secretary to 
Earl of Birkenhead, 1911-14, Private secretary 
to Lord Beaverbrook, 1916-29, 

Birkenhead, Frederick 
Edwin Smith. 
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M. W. C. 

Mary W. Calkina. Former Professor of Phi¬ 
losophy aud Psychology, Wellesley College, 
Wellesley, Mass. Author of A first Book of 
Psychology; The Persistent Problems of Philos¬ 
ophy. Royce, JosiAH {in part). 


N. A. T. 

Nicolas A. Transehe. Former Commander in 
the Russian Navy. Member of the staff of the 
.fVmerican Geographical Society. Author of 
Problems of Polar Research; etc. 

Tierra del Feego. 


M. W. Cl. 

Martin W. Clement. President of the Penn¬ 
sylvania Railroad. Pennsylvania 

Railroad Company, The. 

M. W. J. 

Martin Wiggo Johnson, .\ssociate Professor of 
Marine Biology, Scripps Institution of Ocean¬ 
ography, University of California, La Jolla, 
Calif. Co-author of The Oceans, Their Physics, 
Chemistry and General Biology. 

Marine Biology; Zoological 
Collecting {in part). 


M. W. R. 

M. W. Royse. Instructor, Deparlmcnt of 
Government, Harvard University. Author of 
Aerial Bombardment and International Reg¬ 
ulation of Warfare. Aerial Law {in part). 


M. W. S. 

Max W. Salvador!. Sometime member of the 
faculty of the University of Geneva, Switz¬ 
erland; sometime member of the faculty of 
St. Lawrence University, Canton, N.Y. 

Dopolavoro; 
Farinacci, Roherto; etc. 

M. W. T. 

Morris William Travers. Kmcritus Professor 
(formerly Professor) and Fellow in .Aiiplied 
Physical Chemistry in the University of 
Bristol. I'echnical Consultant, Ministry of 
Supply, 1940. Director, Indian Institute of 
Science, 1906-14. Author of The Liquefaction of 
Hydrogen; The Experimental Study of Ga.ses; 
etc. Liquefaction of Gases {in part). 


M. W. V. B. 

M. W. von Bernewitz. Formerly with Federal 
Bureau of Mines. Author of Cyanide Process, 
jgiu-i(ji j; Handbook for Prospectors. 


Mahonri (Mackintosh) Young. Sculptor, painter 
and etcher. Pre.sident, Society of Etchers, 
New York. Sculpture Technique 

{in part). 


N. B. 

Niels Henrik David Bohr. Idreclor of the 
Institute of Theoretical Physics at Copen¬ 
hagen. Nobel Prizeman in Physics, 1922. 
President, Royal Danish Academy of Science. 

.Atom {in part). 

N. Ba. 

N. Barou. Member of the Russian Bar and 
Director of the Moscow Nanxlny Bank, Ltd. 

Moscow Narodny Bank, Ltd. 

N. B. G. 

Norman Bel Geddes. Scenic artist. Designer of 
The Miracle; The School for Scandal: etc. 

Theatre {in part). 

N. B. J. 

Norman Brooke Jopson. Professor of Com¬ 
parative Philt)logy, University of Cambridge. 
Former Professor of Comparative Slavonic 
Philology, University of London, taiauthor of 
Spoken Rus.sian. • 

Old Slavonic; Polish Language; Russian 
Language AND Literature {in part) -, etc. 

N. Br. 

Norton Breton. Messrs. Henckcll du Buisson, 
London. Silk and Sericiu.turi; 

{in part)-, etc. 

N. C. 

Newcomb Carlton. Chairman of the Board of 
the Western Union Telegraph Company. 

Telegraph. 

N. C. G. 

Nathan Clifford Grover. Chief Hydraulic 
Engineer (retired), U.S. Geological Survey, 
Department of the Interior, Washington, D.C. 

Physical Resources {in pari). 

N. C. R. 

Nathan Chamberlain Rockwood. FMitor, Rock 
Products. President, Tradepress Publication 
Corporation, 19,^1-39. Compiler of Cumulative 
Index of Engineering Nesi's, Chicago, laio-iy. 

Aggregate; Cement {in part). 


William Richard Morris, ist Viscount Nuffield. 

Chairman of Morris Motors Ltd. 

Morris Motors Limited. 

N. A. 

Nels Anderson. Dcfiartment of Sociology, 
Columbia University, New' York. Author of 
The Hobo. Vagrancy {in part). 

N. A. C. 


Nina C. Vandewalker. Sjiecialist in Kinder¬ 
garten Education, United States Bureau of 
Education, Washington. Author of The Kin¬ 
dergarten in American EAucation; An Eval¬ 
uation of Kindergarten. 

Kindergarten (in part). 

N. D. 

Mrs. No 611 e Davies. Prussia (in part). 


Nelson Antrim Crawford, Editor-in-Chief of 
The Household Magazine, Topeka, Kan. Di¬ 
rector of Information, U.S. Department of 
Agriculture, Washington, 1925-28. Coauthor 
of Agricultural Journalism. 

Agricultural Labourer {in part ); 

Nonpartisan League. 


N. Al. 

Sir Norman Angell. Member, Council, Royal 
Institute of International i'Vffairs, 1928- . 
Member, House of Commons, England, 1929- 
31. Awarded Nobel Peace Prize, 1933. Author 
of The Great Illusion; Raw Materials, Popu- 
lation^Pressure and War; Preface to Peace; etc. 

Outlawry of War; 
Pacifism; Security {in part). 

Na. L. 

Nathan Levinson. Chief Engineer, W’arner 
Bros. Studio, Burbank, Calif. Vice-Pre.sident, 
Research Council, Academy of Motion Picture 
Arts and Sciences, 1942. 

Motion Pictures {in part). 

N. A. P. 

N. A. Poole, (Mra. N. A. Reed). Author of 

Simple Crafts for Girls. 

School and Curriculum (in part). 


N. D. R. 

N. Dwight Rand. Hercules Powder Company, 
Wilmington, Del. Author of Nilrocellidose; 
High Explosives and Blasting Supplies, atul 
Detonators; Pyroxylin Coated Fabrics. 

Explosives (in part). 


N. E. C. 

Norman E. Crump. City editor, Sunday Times, 
London. Joint author of Clare's A ,B.C. of the 
Foreign Exchanges. Bank; 

Bank of England; 
Banks, History of (in part); 

Consols; etc. 


N. F. 

Norman French. Editor, The Hardware Trade 
Journal, London. Hardware {in part). 


N. F. B. 

Neil Freeborn Beardsley. Assistant Professor 
of Physics, The University of Chicago, Chi¬ 
cago, Ill. Lantern. 

N. F. G. 

Neil Forbes Grant. Editor, Wireless and Cable 
Section, Ministry of Information. Foreign 
Editor of The Morning Post, London, 1918-25. 

Portugal {in part). 


N. G. 

Nathan Greene. Practising lawyer in asstKi- 
ation with the firm of Cook, Nathan, Lehman 
and Greenman, New York. Coauthor of The 
Labour Injunction. Injunction {in part). 


N. G. G. 

Nicholas George Gedye. Consulting civil engi¬ 
neer. Regional Works Adviser to Regional 
Commis-sioner for S.W. England. Formerly 
Chief Engineer, Tyne Improvement Com¬ 
mission. Served B.E.F'., Lt. Col. (late R.E.). 
Chief Civil Fbiginecr for Docks, Harbours and 
Inland Waterways, Ministry of Transixjrt, 
1919-21. Breakwater; Caisson; 

Canals and Canalized Rivers; etc. 

N, G. M. 

N. G. Mavris, M.D. President of the Dode¬ 
canesian National Council. Author of The 
Historical .Archives of the Islatui of Cassos in the 
Dodecanese; The Dodecanese Are not Enemy 
.Aliens; etc. liditor. The Greek Dodecanese. 

Dodecanese. 

N. G. S. 

Norman G. Shidle. Executive Editor, S.A.E. 
Journal, and Automotive F'.ditor, Forbes, New 
York. Motor Car {in part). 

N. H. E. 

Nathanael Howard Engle. Director, Bureau of 
Busintss Research, University of Washington. 
,\ssistant Director, in charge of Research and 
Statistics, Bureau of Foreign and Domestic 
Commerce, Department of Confinerce, Wash- 
inglon, D.C., 1933-39. Author of Housing Con¬ 
ditions in the United States; etc. 

UNiTiiD States (of America), 
The {in part). 

N. H. M. 

Rev. Newton Herbert Marshall. Author of 

Gegenwartige Richtungen dcr Religionsphilos- 
ophie in England; Theology and Truth. 

Baptists {in part). 

N. I. 

Nathan Isaacs. Professor of Busincs.s Law, 
Harvard University, 1924-41. Author of The 
Law in Business Problems; Course in Business 
Law. Arbitration {in part). 

N. J. B. 

N. J. Berrill. Professor of Zoology, McGill 
University, Montreal, Quebec. Tunicata. 

N. J. K. 

Nicolaas Johannes Krom. Professor of the 
History and .Archaeology of the F>ast Indies, 
University of Leyden. Dircclor of the Institute 
of Indian Archaeology. Cambodia {in part); 

Java {in part). 

N. J. T. 

Neil J. Twombly, S.J. Professor of Classics, 
Woodst(Kk ('ollege, Woodstock, Md. 

. 'Phomas, St. 

N. L. 

Nathaniel Lloyd. Former lecturer on Archi¬ 
tecture. Author of A History of English Brick¬ 
work; etc. Brickwork. 

N. Le. 

Nathan Levi. Assistant ICditor of Die Volkstem, 
Pretoria. Smuts, Jan Christiaan 

{in part). 


Norman L. Porter. Translator and archivist to 
H.M. Legation in Rumania. 

Bessarabia {in part); etc. 

N. L. H. 

Nina L. Hills (Hon. Mrs. Eustace Hills). 
Chairman of the Council of the National So¬ 
ciety of Day Nurseries. 

Day Nurseries {in part ). 

N. M. 

Neil Munro. Author and journalist. 

Conrad, Joseph. 
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INITIALS AND NAMES OF CONTRIBUTORS 


W. Ma. 

Major General Sir lYeill Malcolm (relircd). 
Served N.W. Frontier, India, South African 
War and World War I. F/litor of The Science of 
War. Wilson, Sir Henry Hughes. 

N. M. B. 

nicholaa Murray Butler. President, Columbia 
University, New York, 1901-45. Nobel Prize 
for peace 193 r. Author of The Meaning of 
ICducation; Philosophy; Scholarship and Service; 
etc. CoLUMiiiA Umversitv; 

Universities {in part). 

n. M. F. 

Nevin M. Fenneman. Late Professor of 
Geology, University of Cincinnati. Author of 
Physiography of Western United Stales; Physi¬ 
ography of Eastern United States; etc. 

United States (or America), 
Tkk (in part). 

If. M’L. 

Norman M’Lean. Master of Christ’s ('ollege, 
Cambridge, 1937^36, and University I.ecturcr 
in Aramaic. Syriac Literature. 


W. M. P. 

Norman Mosley Panzer. .Author of Colton 
in British West A frica; The Tin Resources of the 
British Empire; Non-Ferrous Metals and other 
Minerals; etc. Mano.xnese (in part)] 

Nickel (in part)-, etc. 


N. M.T. 


Norman Mattoon Thomas. Director of the 


League for Industrial Democracy, New York, 
1922. .Author of The Conscientious Objector in 
America; The Challenge of War; etc. 

CON.SCIXiNTIO us OnJ ECTOR. 

N. p. C. 


NathaaP. Colwell, M.D. Former .Secretary of 
the Council on Medical IMucation of American 
Medical Association. Late Kditor of Federation 
Btdlelin of Stats Medical Boards of the United 
States. Medical PIducation {in part). 

N. S. T. 

Prince N. S. Trubetzkoy. Professor of Slavonic 
Philology, University of Vienna. 

Caitcasian Languaces. 


Norman Taylor. Assistant Curator at the New 
York Botanical Garden, 1005-11. Director of 
Cinchona Products Institute, Inr., New York. 
ICditor of The Garden Dictionary; botanical and 
horticultural editor of Webster's Dictionary. 
Author of Botany; The Science of Plant Life; 
Guide to the. Wild Flowers; etc. 

Azalea; Chrysanthemum {in part); 

Cinchona; etc. 


Nellie Tayloe Rosa. Director of the United 
Slates Mint. ATint (in part). 

Noel Tancred Whitehead. Major, R.A.M.C. 
late Government Bacteriologist, Wellcome 
Tropical Research Laboratory, Khartoum, 
A.-F. Sudan. Paratvehoid Fever; 


Norman Underwood. Chemist, U S. Bureau of 
Fngraving and Printing, Washington, D.C. 
Author of Chemistry and Technology of Printing 
Inks. ('akbon 1’aper. 


N. U. M. 

Nicholas Ulrich Mayall. As.so<;iate .Astrouomer, 
Idck Observatory, Mount Hamilton, Calif. 

Nebula. 


N. V. McC. 


Nancy Vincent McClelland. Author, decorator 
and lecturer ou Interior Decoration. Author of 


Historic Wall-Papers; etc. 

Interior Dfxtoration {in part). 

N. V. S. 


Nevie Vincent Sidgwick. Professor of Chem¬ 
istry, Oxford University. Fellow and Tutor of 
Natural Sciences, Lincoln College, Oxford. 
Author of BUctremic Theory of Valency; etc. 

Valency. 


N. W. McL. 

Norman W. McLachlnn. Chief Electrical Re¬ 
search Engineer, Telegraph Construction and 
Maintenance Company, Independent Research 
Engineer, Marconi Company, 1920-26. 

Radio Receiver. 

N. W. S. 

Nathaniel W. Stephenson. Former Professor 
of History and Biography in Scripps College 
and in thje Graduate School of Claremont 
College, Claremont, Calif. Author of An Amer¬ 
ican History; The Day of the Confederacy; 
Abraham Lincoln and the Union; etc. 

Lincoln, Abraham. 

N. W. T. 

Northcote Whltbridge Thomas. Government 
Anthropologist to Southern Nigeria. Author of 
lliought Transference; Kinship and Marriage 
in Australia. Automatism; 

Dream; Faith Healing. 

N. Z. 

Nathaniel Zalowitz. Editor, English section, 
Jeudsh Daily Forward, (,’hicago. 

Yiddish Lan(;uage and Liti'.raturk 
{in part). 

O. A. . 

Osmund Airy. Formerly H.M. Divisional Jii- 
spector of Schools and Inspector of Irainiiig 
Colleges, Hoard of Education, London. .Author 
of Louis XfV and the English Restoration; 
Charles II; etc. 

Sidney, Algernon {in part). 

O. B. 

Oswald Barron. Editor of The Ancestor, 1902- 
05. Beard; Bill; Cecil (Family); etc. 

O. C. A. 

Oswald C. Allen. Under-Secretary, Ministry of 
Home Security. Former Assi.stant Secretary, 
Ministry of J..ahour, London. Barrister-at-Law, 
Middle Temple. 

Employment Exchange (in part). 

0 . C. H. 

Olive Clio Hazlett. Associate Professor of 
Mathcmatic.s, University of Illinois, Urbana, 
III. Associate Editor of the Transactions of the 
.American Mathematical Society. 

Quaternions. 

o. c. s. 

Oscar Clemen Stine. Head Agricultural Econ¬ 
omist, in charge of Stati.stical and Historical 
Research, Bureau of Agricultural Economics, 
U.S. Department of Agriculture, Washington, 

1 ). C. Agr 1 c i ri.TiTR A r. Statistics (t n part) ; 

Wheat {in part). 

O. D. E. 

Owen David Evans. Superintendent of Me¬ 
chanical School, Girard College, Philadelphia. 
Author of EdMCaiional Opportunities for loung 
Workers. Schools, Evening. 

O. D. Y. 

Owen D. Young. Chairman, Advisory Council, 
National Broadcasting Company. Chairman of 
the Experts’ Committee on Reparations, Paris, 
1999. Associated with (icneral Dawes on the 
experts' committee which drew up the Dawes 
Plan. Dawes, Charles Gates. 

0 . E. 

Oliver Elton. King .Alfred Professor of English 
Literature, University of Liverpool, 1900-25; 
Emeritus I’rofcssor, 1926. Author of Survey of 
English Literature from ij^o ta 1830; etc. 

English LiTERATirRE (in part). 

0 . E. E. 

Orland E. Eaval. Director Aeronautical In¬ 
strument Research, Sperry Gyroscope Com¬ 
pany, Inc., Garden City, N.Y. 

Earth Inductor Compass. 

0. E. R. 

OlUe Ezekiel Reed. Chief of Bureau of Dairy 
Industry, U.S. Department of Agriculture, 
Washington, D.C. Cheese (in pari). 


O. E. W. 

Orland Emile White. Professor of Agricultural 
Biology and Director of the Blandy Experi¬ 
mental Farm, University of Virginia, Char¬ 
lottesville, Va. Amazon (in part). 

O. F. G. S. 

O. F. G. Schilling. .Assistant Professor in 
Mathematics, The University of Chicago, 
Chicago, 111 . Elliptic Functions 

(in part). 

O. G. M. 

Oscar Gottfried Mayer. Director and Pres¬ 
ident, Oscar Mayer Company (Packers), 
Chicago. President, Institute of American 
Meat I’ackcrs, 1924-28. Bacon (in part). 

0 . G. S. 

Orrin G. Sherman. Recording and Statistical 
Corporation, New A"ork. Past President of the 
National Office Management Association. 

Bonus, KMpr.OYi.K (in part); Employee 
Representation (in part); etc. 

O. G. S. C. 

Osbert Guy Stanhope Crawford. Archaeology 
Officer of the British Ordnance Survey. Author 
of Man and His Past; Air Survey and Archae¬ 
ology; etc. .ARriiAEOLOGY (in part); 

Barrow; etc. 

O. G. So. 

O. G. Sonneck. Late Vice-President of G. 
Schirmer, Inc., New A'ork. 

Foster, Stephen Collins. 

O. H. 

Oscar Hardman, D.D. Profcs.sor of Pastoral 
and Liturgical Theolng3% King’s College, 
London. Honorary Canon of Southwark, 1927- 
30. Chaplain of Alleyn’s College of God’s Gift, 
Dulwich, 1913-30. Author of The Ideals of 
.Asceticism; etc. Fasting. 

O. Ha. 

Oskar Halecfci. Director of the Polish Institute 
of Arts and Science, New York. Professor of 
History in University of Warsaw, 1919-39. 

Poland {in part); 
Universities {in part). 

O. Ho. 

Otto Holstein. Former Secretary, American 
Chamber of Commerce of Mexico. Author of 
Chan-Chan, the Capital of the. Grand Chimu; etc. 

Ch/VN Chan; 'Frujillo {in part). 

0 . H. S. 

Ogle Hesse Sears. Professor of Soil Biology, 
University of Illinois, Urbana, Ill. 

Soil {in part). 

O. H. T. R. 

O. H. T. Rishbeth. Prwfes5<3r and Head of thh 
Department of Geography, University College, 
Southampton, h'.ugland. 

Australia {in part); 
New South Wales {in part); etc. 

O. J. 

Otto Jespersen. Professor of English in the 
University of Copenhagen, 1893-1925. For¬ 
merly Corresponding Fellow of British Acad¬ 
emy. Formerly Member of Academies of 
Copenhagen, Oslo, Lund, Helsingfors and 
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of California, Berkeley, Calif. 

California, University of. 

R. G. Se. 

Robert Granville Stone. Meteorologist, Head¬ 
quarters, Air Weather Service (A.A.F'.). FMitor, 
Bulletin of the American Meteorological Society. 
Author of Meteorology of the Virgin Islands; etc. 

Aerology, Aerologist; Haze; 
Horse Latitudes; Mist; 
Shaw, Sir Napier; Sleet; Soft Hail. 

R. G. Sr. 

Ralph G. Sanger. Assistant Professor of Mathe¬ 
matics and Dean of Students, Division of the 
Physical Sciences, The University of (diicago, 
Chicago, 111 . Author of Synthetic Projective 
Geometry. Caix^ulus, Differential and 
Integral; Ellipse; Parabola; 
Paraboloid; Symmetric Functions. 

R. H. 

Sir Robert Hutchison, M.D. Consulting Phy¬ 
sician to the London Hospital and to the 
Children’s Hospital, I^ndon. Author of 
Food and the Principles of Dietetics; Patent 
Foods and Patent Medicines; Applied Physi¬ 
ology; etc. Alimentary System, 

Diseases of the. 


R. Ha. 

Sir Robert A. Hadfleld. Former Chairman and 
Managing Director of Hadtieids, Ltd.; Director 
of Sheffield Gas, Mond Nickel and other com¬ 
panies; Member of Arbitration Panel, Senate 
and Court of Governors of Sheffield University. 
Author of Metallurgy and Its Influence on 
Modern Progress, etc. 

F^nginkering Education {in part). 

R. H. C. 

Sir Reginald Henry Craddock. Member of the 
Royal Commission on the ('ivil Services of 
India, 1923-24. Lieutenant-Governor of Bur¬ 
ma, 1917-22. 

Bilaspuk; Central Provinces 
and Berak {in part)-, etc. 

R. H. Ch. 

Robert Henry Charles, D.D. Former Arch¬ 
deacon of Westminster. Formerly FTllow' of 
Merton College, Grin field Lecturer and Lec¬ 
turer in Biblical Studies, Oxford. T'rofessor of 
Biblical Greek at 'Priiiity College, Dublin, 
1888-1906. Author of Lectures on the Apoca¬ 
lypse; Studies in the .1 pocalypse; etc. 

Apocalvp'itc Literature {in part)-, etc. 

R. H. D. 

Sir Robert H. Davis. Governing Director of 
Siebe, Gorman & Co., Ltd., submarine engi¬ 
neers, London. Author of Deep Diving and 
Submarine Operations; etc. 

Divers and Divtni; Apparatus. 

R. He. 

Richard Hesse. Professor of Zoology and 
Director Zoological Institute in the University 
of Berlin, 1026- 36. 

Distribution of Animals {in part). 

R. H. Fe. 

Ralph Holmes Ferguson. In charge of the 
J’hysical (.'hemical Research Laboratory, 
Procter and Gamble Co. Soap. 

R. H. Fg. 

Richard Howell Fleming. Oceanographer, Uni¬ 
versity of California War Research Division, 
La Jolla, Calif. Co-author of The Oceans: Their 
Physics, Chemistry, and General Biology. 

Atlantic Ocean {in part ); 
Indian Ocean {in part). 

R. H. F. M. 

Richard Helmuth Fred Manske. As.sociatc 
Research Chemist, National Research Council 
of Canada, 1930- . Eli Lilly Research Fellow, 

Vale University, 1927-29, Sterling Fellow, 
1929-30. Chemistry {in part). 

R. H. Ga. 

Ralph Henry Gabriel. Professor of History, 
Yale University. Author of The Evolution of 
Long Island; etc. ]''.ditor. Christianity and 
Modern Thought; Pageant of America; etc. 

Long Island {in part). 

R. H. Gr. 

R. H. Gretton. I.ecturer in Modern History, 
University of Oxford. 

English History {in part). 

R. H. L. 

Robin Humphrey Legge. Music Critic for 
Daily Telegraph, London, 1908-31. Author of 
Annals of the Norwich Festivals; etc. 

Debussy, Claude A. {in pari). 

R. H. Le. 

Richard Henry Leigh. Late Admiral, United 
States Navy. Former Chief of Bureau of Navi¬ 
gation, Washington. Former Commander-in- 
Chief, U.S. Fleet. Uniforms {in part). 

R. H. Lo. 

Robert Hairy Lewie. Professor of Anthro¬ 
pology, University of California, Berkeley, 
Calif. Author of Introduction to Cultural 
Anthropology; The History of Ethnological 
Theory; etc. Relationship Terms. 
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R. H. P. 

Rupert Howard Porter. Professor of Botany, 
Research Professor of Agronomy and Director 
of Seed Laboratory, Iowa State College, Ames, 
Iowa. Seed 'I’estimg. 

R. H. Q. 

Rev. Robert Hebert Quick. Lecturer on Edu¬ 
cation, University of Cambridge. Author of 
Essays on EAucational Reformers. 

Fkoebi;l, Friedrich Wilhelm Ahocst 
(in part). 

R. H. R. 

Sir (R.) Henry Rew. Chairman, Inter-Depart¬ 
mental Committee on Unemployment Insur¬ 
ance in Agriculture, 1925-26. lluard of Agri¬ 
culture and Fisheries, i8g8. Assistant Secretary, 
1906-18. Secretary to the Ministry of Food, 
1916 -17. Author of A Primer of Agricultural 
Economics; etc. 

Agricultural Labourer (in part); 
Agricultural Prices (in part); etc. 

R. H. Ra. 

Robert Heron Rastall. University I.eclurer in 
Economic Geology, Cambridge. Attached to 
War Onice, 1915 -19. Author of Geology of the 
Metalliferous Deposits; J'Jiysico Chemical Ge¬ 
ology. Part author of Textbook of Geology and 
Petrology of Sedime?itary Rocks; etc. Editor of 
the Geological Magazine. 

Alabaster; Ai-iawicm; Cerakiiyrite; 

Caiert; etc. 

R. H. Rs. 

Ray Harland Roberts. Professor of Horticul¬ 
ture, University of Wisconsin, Madison, Wis. 

Photoi’eriouism. 

R. H. S. 

Richard Haviland Smythe. .Architect. 

Shop I’ront Design (in part). 

R. H. Sh. 

Robert Hale Shields. vXssistant in History, 
University of California, Berkeley, Calif. 

Calieornia (in part). 

R. H. Sm. 

Reginald Heber Smith. Managing Partner, 
hrm of Hale and Dorr, Boston, Mass. Chair¬ 
man, American Bar Association Committee on 
Legal Aid Work. Author of Justice and the 
Poor; Growth of Legal A id Work in United 
States; etc. Editor of American Bar Association 
Journal. Le-Gal Aid. 

R. Hu. 

Sir Robert Hunter. Author of The Preservation 
of Open Spaces and of Footpaths and other Rights 
of Way. Commons (in part). 

R. I. 

koger Ingpen. Editor of Letters of Percy Bysshe 
Shelley; A Selection of Shelley's Writings in the 
Regent Library. Coeditor of the Julian Edition 
of Shelley’s complete works. 

Shelley, Percy Bysshe (in part). 

R. I. P. 

Reginald Innes Pocock. Temporary Assistant 
in the Zoological Department of the British 
Museum, 1923- , and Natural History Editor 
of I'lie Field. Author of Arachnida of British 
India and Mammalia of British India, Vols. I, 
H. Arachnida; Carnivora (in part); 

liDENTATA (in part); Fox (in part); etc. 

R. I. T. 

Robert I. Tenney. Technical Director, Wahl- 
Henius Institute, Chicago, Ill. 

Malt (in part). 

R. J. 

Sir Robert Jones. Former Lecturer on Ortho¬ 
paedic Surgery, University of Liverpool. Late 
Director of Orthopaedic Surgery, St. Thonrias's 
Hospital, London. Late English Editor, 
Internationa Journal of Orthopaedic Surgery. 

Orthopaedic Surgery (in part). 


R. J. Be. 

Ralph J. Bunche. Acting Associate Chief, 
Division of Dependent Area Affairs, Depart¬ 
ment of State, Washington, D.C. 

Beira; Belgian Congo (in part); Portu¬ 
guese East /Africa (in part); Tangan¬ 
yika Territory (in part). 

R. J. G. 

Reginald John Gladstone, M.D. Former 
Reader in Anatomy and Lecturer in Embry¬ 
ology, King’s College, University of London. 

Brain (in part). 

R. J. K. 

Raymond John Kelly. National C'ommandcr, 
'Fhe .American Legion, 1939-40. 

.American Legion. 

R. J. Mi. 

R. J. Milbourne. Member of the Council and 
Chairman (1928 -29) of the Society of British 
Gas Industries. Author of Gasholder Design ami 
Construction. Gasholders. 

R. J. Mr. 

Robert J. Maurer. .Assistant Professor of 
Physics, t'arnegie Insfitute of Technology, 
Pittsburgh, Pa. Photoelectricity. 

R. Jn. 

Raymond Johnson. Sports Editor, The Nash¬ 
ville Tennessean, Nashville, 'J'enn. President, 
Amateur Softball Association of America. 

Softball. 

R. Jo. 

Robert Jones. Headmaster of Bermondsey 
Central School, Eondoii. Centk,\l Schools. 

R. J. T. 

Richard John Tabor. Retired Assistant Pro¬ 
fessor of Botany, Imperial Coll(;ge of Science 
and Technology, South Kensington, London. 

Fungi (in part). 

R. J. Tr. 

Robert Julius Trumpler. Professor of Astron¬ 
omy, University of California, Berkeley, Calif. 

Eclipse: (in part); Star Cluster. 

R. K. 

Rollin Kirby. Cartoonist for Look Magazine. 
I’olitical Cartooiiist of the New York Po.sl, 
1939-42. C\nTOOii (in part). 

R. K. D. 

Sir Robert Kennaway Douglas. Et)rmerly 
Keeper of Oriejital Printed Books and MSS. 
at tjie British Aluseuni and J’rofessor of 
Chinese, King’s College, London. Author of 
The Language and Literature of China; etc. 

IIsuAN Tsang (in part); 
Jengihz Khan; etc. 

R. La. 

Robert Latouche. Archivist of the department 
of '^I'arn et Garonne. Author of IPistairc du 
comU du Maine an X* cl au XI* siccle. 

Normandy (in part). 

R. L. A. 

Sir Reginald Laurence Antrobus. Member of 
National Assembly of Church of England, 
1920-25, and Central Board of Finance, 1925- 
35. Senior Crown .Agent for the Colonies, 1909- 
18. fiovernor of Si. Helena, 1889-90. 

Sr. Helena (in part). 

R. L. Be. 

Richard L. Beyer. Department of History, 
State University of Iowa, Iowa City. 

Hunter, Robert. 

R. L. C. 

Russell LaFayette Cecil, M.D. Attending 
Physician, New A'ork Hospital. Professor of 
Clinical Medicine, Cornell University Medical 
College, Ithaca, N.Y. Author of Colds: Cause, 
Treatment and Prevention; etc. Editor of A 
Textbook of Medicine by American Authors. 

Cold. 

R. Ld. 

Robert Lynd. Literary Editor of the Neu>s 
Chronicle (London). Author of The Art of 
Letters; Books and Authors; etc. 

Be:nnett, Enoch Arnold. 


R. Le. 

R. Lessing. Consulting Chemist and Chemical 
Engineer, London. Carbolic Acid. 

R. Lev, 

Reuben Levy. Lecturer in Persian, Cambridge 
University. Ecbatana; Susa. 

R. L. F. 

Rachel Louise Fitch. Dean of Women, Cornell 
University, Ithaca, N.Y., 1926-41, retired. 

Coeducation ; Sokoritie:s. 

R. L. H. 

Colonel Richard Lionel Hippisley. Formerly 
employed'ill the J'rigouometrical Survey of 
Cyprus. Deputy Director, Army Signals, 
Central h'orce, 1914 16. Linkages. 

R. L. Ha. 

Robert Lee Hale. Profes.sor of Law, Columbia 
University, New York. Author of Valuation 
and Rate Making; etc. Compensation 

(in part). 

R. L. Ho. 

Robert Lockhart Hobson. Former Keeper of 
Department of Oriental Antiquities and Eth¬ 
nography, British Museum (retired). Author of 
Worcester Porcelain; Chinese Pottery and Por¬ 
celain; The Later Ceramic of China. 

I’OTTERY AND J’OKCELAIN (in part). 

R. L. Ht. 

R. L. Hallett. National Lead Company, New 
’^'ork. Author of Paint Industry Section of 
Rcpresenlative Industries in the United States; 
'I’in Section of Handbook on Non-Ferrous Me¬ 
tallurgy. Lead (in part). 

R. L. P. 

Reginald Lane Poole. Former Honorary Fellow 
of Magdalen College, Oxford. J.ecturer in 
Diplomiitics in the University, 18911-1927. 
Keeper of the University Archives, 1909-27. 
Curator of the Bodleian Library, 1914-26. 
Author of IVycliffe ami Movements for Reform. 

Wyclifee., John (in part). 

R. L. S. 

Robert Louis Stevenson. Novelist, essayist and 
j)oet.. Author of Kidnapped; Treasure Island; 
Travels with a Donkey in the Cevennes; Master of 
Balianlrar; etc. 

Bekanger, Pierre Je:an de (in part). 

R. L. T. 

Ralph Lilley Turner. Director of the School of 
Oriental and African Studies and Professor of 
Sanskrit in the University of London. Author 
of Gujarati Phonology; The Position of Romani 
in fndo-Aryan; F.ditor of A Dictionary of the 
Nepali J,angnage with Etymologicid Notes. 

Pali Language and Literature 
(in part); etc. 

R. L. W. 

Ray Lyman Wilbur, M.D. Chancellor of Lelaiid 
Stanford Jr. University, Palo Alto, Calif. 
Former Secretary of the Interior, Washington, 
D.C. Author of .Stanford Horizons; etc. 

Leland Stanford Jr. Univeilsity. 

R. L. Wi. 

Raymond Louis Wilder. Professor of Mathe¬ 
matics, University of Michigan, Ann Arbor, 
Mich. Former Research Worker, Institute for 
Advanced Study. 

Analysis Situs; Point Sets. 

R. L. Wl. 

Rupert L. Wenzel. Assistant Curator of In¬ 
sects, Chicago Natural History Museum, Chi¬ 
cago, 111. 

Bookworm; Firefly; Flour Beetle; 
Glowworm; Weevil (in part). 

R. Ly. 

Richard Lydekker. Member of Staff of Geo¬ 
logical Survey of India, 1874-82. Author of 
Catalogues of Fo.ssil Mammals, Reptiles and 
Birds in British Mtiseum; etc. 

Sm.KP (in part). 
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M.. JU. 

Sir Robert Muir, M.D. Professor of Pathology, 
University of Glasgow, 1899-1936. Coauthor 
of Afanud oj lUicteriolo^y; etc. 

Bactcria and Disease {in part). 


R. Ma. 

Robert Mackintosh, D.D. Profes.sor at Lanca¬ 
shire Irideperidcfjt (College and Lecturer in the 
Uuiver.sity of Manchester, 1904-30. Author of 
fis.says 2'awards a X<na Tlieology; /'irst Primer 
of Apologetics; etc, Afduk.i.tics; Dogma, 
Dogmatic Tiu;oi,0(iY. 

R. M. A. 

Rudolph M. Anderson. ZtHilogist and Chief of 
Division of Biology, National Museum of 
Canada, Ottawa. Author of Birds of Imva. 

Fck Hi.ARiNr; Animals (Land). 

R. MacD. 

Robert MacDonald, Jr. .\ssistant General 
Manager, General Abrasive Company, Inc., 
Niagara Falls, N.\'. 

Corundum, Artificial. 


R. M. B. 

Richard Milton Bozorth. Research Physicist, 
Hell Telcfihone Laboratories, Murray Hill, 
N.J. Magnetism. 


R. McK. 

Roderick MacKenzie. lereduy I'el low of St. 
John’s College, Oxford, and Assistant Editor of 
the gth F>lition of Liddell and Scott’s Greek- 
English Lexicon. C.riokk Language. 

{in part)-, etc. 


R. Me. 

Royal Meeker. Director of Research, Inter 
national Labor Office of League of Nations, 
1920-23. .\.ssistaut Profe.ssor of Political 
Economy, Princeton University, kjoS-iv 
A uthor of Costs atul Standards of Living of 
Xf inneapolis Teachers. Cost or Livinc; 

{in pari). 


R. M. F. 

R. M. Fleming. Librarian, The Geographical 
Association, Aberystwyth. Author of Ancient 
2'des from Many Lands; Stories from the Early 
Wcnld. Bessarabia {in part)-, etc. 


R. M. G. 

Rear>Adiniral Robert Melville Griffin. Head of 
'Factical Section, Division of Fleet Training, 
U.S. Navy Department. Formerly member 
staff of Naval War College ami P'leet Gunnery 
Gflicer, U.S. Fleet. In VVorld War I officer of 
destroyer escorting convoys, and later in 
.'\nti-submariue Section of Admiral Sims’ stall. 

Convoy {in part). 


Robert Mitchell Henry, Profe.s.4or of Human 
ity, St. .\ndrcws University. Honorary Pro 
fessor of (Classical Literature, Trinity College, 
Dublin. Professor of Latin, 1907-38. 

Drama (in part). 


Rowland M. Hussey. Superintendent, Wire 
Department, Jones & Laughlin Steel Corpo¬ 
ration, Pittsliurgh, Pa. 

Nail Manufacture. 


R. M. L. 

Major General Russell Mortimer Luckock. 

Comnuinder, 54th Division, 'I'.A., 1934-38. 
Brigadier, General Staff, Southern (mnniaml, 
Salisbury, 1928-32. Formerly (.'ommandant, 
Small Arms Schools, India, and O.C. i63r(l 
Infantry Brigade, Territorial yVriuy, 1926-28. 

Amiens, Battle of (1918). 


Robert MacDonald Lester. Secretary Carnegie 
Corporation of New York. .Author of Forty 
Years of Carnegie Giving; etc. 

Carnegie 1 'rusis {in part). 

R. M. O. 

Robert M. Ormorod. Director of John Ormerml 
and Sons, Ltd., manufacturers of leather 
belting, etc. Belting {in part). 


R. M. T. 

R. M. Tryon. Chemical Warfare Development 
Laboratory of the Massachusetts Institute of 
Technology, Cambridge, Mass. With collabo¬ 
rators, author oi The Ferns and Fern Allies of 
Wisconsin; etc. Bracken. 

R. Mu. 

Ramsay Muir. Formerly Lecturer in Modern 
History at Owens College, Manchester, Eng¬ 
land. Member of Parliament for Rochdale, 
1923-24. Author of A Short History of the 
British Commonwedth; etc. Liberal Party. 

R. M. W. 

Robert Mark Wenley. Late Professor of Phi¬ 
losophy in the University of Michigan, Ann 
Arbor, Mich. .^'epticism (in part). 

R. M. Wh. 

R. Mortimer Wheeler. Punch. 

R. My. 

Raymond Massey. Actor of the stage, screen 
and radio; director and producer in the theatre. 

Actinc; {in Part)-, Motion Pictures 
{in part). 

R. N. 

Raymond Needham. Vice-C'hairman Materials 
Committee, Ministry of Production and Mem¬ 
ber of Air Supply Board. Director of Prioritic.s, 
Ministry of .Aircraft Production, 1940-42. 

Corporation 1’roftts Ta.x. 

R. N. B. 

Robert Nisbet Bain. Assi.stant Librarian, 
British Museum, 1883-1909. Author of 
Scandinavia: The Political IJislory of Denmark, 
Norway and Sweden, i^i^ivou; Slavonic 
Europe: 2'he PoTUied History of Poland and 
Russia from 1460 to 1706; etc. 

Absalon; Apraksin, Tiiedok Matvyee- 
vicii; Bela IV; Bestuzhev-Ryumin, 
Mikhail, Petkovtch; Boyar; etc. 

R. N. Ba. 

Admiral Robert Nesham Bax, R.N. (retired). 
Director of the Mobilization Department at 
the Admiralty, 1924-26. Naval A.D.C. to 
the King, 1922-23. Blockade {in part)-. 
Submarine Campaign. 

R. Ne. 

Ragnar Nurkae. Member, Economic, F'inancial 
and Transit Department, J.,eague of Nations, 
1934- . Auihot fd Internationale Kapitdbewe- 
gungen, Reich.sb.vnk. 

R. N. R, B. 

R. N. Rudmose-Brown. Professor of Ge- 
ograf)hy, University of Sheffield. Alcmber of 
the .Scottish National Antarctic Expedition, 
1902-04, and of the Siottish .Arctic Expedi¬ 
tions, 1909, 1914 and t()i9. Author of Spits¬ 
bergen. Arctic Regions {in part)-, 

New Siberian Islands; etc. 

R. N. W. 

Ralph Nicholson Wornum. Keeper of the 
National Gallery, London, 1854-77. Author of 
The Epochs of Painting; etc. Arabesque. 

Ro. Rs. 

Sir Ronald Ross, M.D. Former Director in 
Chief, Ross Institute and Hospital for Tropical 
Diseases, London. Late Consultant in Malaria. 
British Ministry of Pensions, London. Nobel 
Prizeman for Meiliciiie, 1902. Author of 
2'he J*reventioH of Mdaria. Malaria 

{in part). 

R. P. 

Ren6 Poupardin. Secretary of the j£cole des 
Charles; Honorary Librarian at the Bibli- 
othfitjue Nationaie, Paris. 

Arles; Burgundy; F'ranche-Comt^, 
Lorraine; etc. 

R. Pa. 

Sir Richard Arthur Surteaa Paget. .Assistant 
Secretary, Admiralty Board of Invention and 
Research, 1915-18. Voice Sounds. 


R. Par. 

Raymond Parmer. Of the firm of Kirliu, Camp 
bell, Hickox and Keating, Lawyers, New York. 
Laws Relating to Seamen (in part). 

R. P. B. 

Rudolf P. Berle. Formerly law secretary to 
the Justices of the Massachusetts Supreme 
Judicial Court. 

Chief Justice; Conspiracy (in part). 

R. P. Bs. 

Robert Preston Brooks. Dean, College of 
Business Administration, University of Geor¬ 
gia. Director, Institute of Public Affairs, Uni¬ 
versity of Georgia. Author of A History of 
Georgia; The Agrarian Revolution in Georgia. 

Georgia. 

R. P. C. 

Robert Pierce Casey. Professor and Head of 
Department of Biblical Literature and History 
of Religion, Brown University, 1934- . Asso¬ 
ciate Professor and Professor of History and 
Philosophy of Religion in the University of 
Cincinnati, 1924-33. 

Anathema {in part ); Simon Magnus. 

R. P. Co. 

Richard Pope Cowl. Late Professor of English 
at Bristol University. Author of Poetic Theory 
in England; I^ditor of Henry the Fourth, Pts. 1 
and II in Arderne Shakespeare. 

F:dda {in part)-, Icelandic Literature 
(in part)-, Saga {in part). 

R. Pe. 

Robert Peele. Professor of Mining Engineering, 
Columbia University School of Mines, New 
York, 1904-1925; Emeritus, 1925-1942. Editor 
of Mining Engineers' Handbook; Compressed 
Air IHant, 5th edition. 

Blasting; Boring; Shaft-Sinking. 

R. P. F. 

Roland Post Falkner. Statistician, Research 
Staff, National Industrial Conference Board, 
1926-40. Assistant Director of the C!cnsus, 
igi I 12. Machinery and Production. 

R. P. G. D. 

Roderick Peter George Denman. Former As 
sistant in the National Museum of Science, 
London. 

Gramophone (in part). 

R. P. H. 

Raymond Prunty Holland. President, Ameri¬ 
can Game Protective Association. Editor of 
Field and Stream, 1924-41. Writc'r of shooting 
stories under the name of “Boh White.” 

Shooting (in part). 

R. Pi. 

Rudolf Pintner. Late Professor of Education, 
Teachers College, Columbia University, New 
York. Author of A Scale of Performance Tests; 
Intelligence Testing; Educational Psychology; 
etc. Examinations (in part). 

R. Pin. 

Ren6 Pinon, Professor in the School of Politi¬ 
cal Science, Paris. Foreign Editor of the Revue 
des Deux Mondes. France (in part). 

R. PI. 

Raymond Pearl. Professor of Biology in the 
School of Medicine, Johns Hopkins University, 
Baltimore, Md., 1923-40; in the School of 
Hygiene and Public Health 1930-40. Director, 
Institute of Biological Research, 1925-30. 

Death, Biological Aspects of. 

R. Pn. 

Ralph Pearson. Etcher and designer. Author, 
Fifty Prints of the Year and How to See Modern 
Pictures. Woodcuts and Wood-Engravino. 

R. Po. 

Roscoe Pound. Director, National Conference 
of Judicial Councils, 1938- . Carter Professor 
of Jurisprudence and I>ean of Law School, 
Harvard, 1916-36. Author cl The Spirit of 
the Common Law; Interpretations of Legal 
Hi^y, etc. Legal Education (in part). 
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R. Pr. 

RobMt Priebtch. Professor of German Lan> 
guage and Literature in the University of 
London, 1902-31. Author of Deutsche Hand- 
schriften in England, etc. 

Geiucan Language. 

R. Py. 

Rex Peery. Wrestling Coach, Central High 
School, Tulsa, Okla. 

Wrestling (in pari). 

R. R. 

Sir Richard Augustine Studdert Redmayne. 

Member, Past President of Institute of Mining 
and Metallurgy; Honorary Meml)er, Sur¬ 
veyors’ Institute; H.M. Chief Inspector of 
Mines, 1908-20. Author of The British Coal 
Industry during the War; Coal, Its Occurrence, 
Value and Method of Boring; Fuel: Its Origin 
and Use. Adit; Airway; Anturactte 

(in part)-. Cage; etc. 

R. Re. 

Raymond Rdgamey. Artist and designer. 
Author of Gericaidt. Iron in Art 

(in part). 

R. R. E. 

Richard R. Ely. Executive Assistant to the 
United States High Commissioner to the Phil¬ 
ippine Islands. Lu;iON. 

R. Ret. 

Robert Retzer. Director, Life Insurance Train¬ 
ing Course, School of Commerce, Accounts and 
Mnance, New York University, 1928-29. 

Reinsurance (in part). 

R. R. M. 

Robert Ranulph Marett. Rector of Exeter 
College, Oxford, 1928-43. Formerly University 
Reader in Social Anthropology. Editor of 
Anthropology and the Classics. Author of An¬ 
thropology; Psychology and Folklore; etc. 

Animatism; Animism; Anthropology; 

Dynamism; etc. 

R. Ro. 

Sir Robert Robertaon. Director of Salters’ 
Institute of Industrial Chemistry, 1937- 
President Chemistry Section, British Associ¬ 
ation, 1924. 

Alcohol xn Industry (in part). 

R. Rob. 

Sir Robert Robinson. Waynllete Professor of 
Chemistry, Oxford University, 1930- . 

Anthocyanins and Anthoxantiiins 
(in part). 

R. R. P. 

Raye R. Platt. Head of Department of Hispanic 
American Research, American Cieographical 
•Society of New York. 

Andes; Orinoco; Patagonia 
(in part)-, etc. 

R. Rs. 

R. Rosa. Ministry of Agriculture and Fisheries, 
Ivondon. Great Britain (in port). 

R. Rt. 

Reinhold Rost. Editor of Wilson’s Essays on 
the Religions of Jhe Hindus; Hodgson’s Essays 
on Indian Subjects. Tamils (in part). 

R. R. T. 

Reginald R. Tomlinson. Senior Inspector of 
Art to the Schools of Art, Elementary and 
Secondary Schools and Training Colleges under 
the London County Council. 

School and Curriculum (in part). 

R. R. Th, 

Reuben R. Thompson. Editor, Tobacco. 

Cigar. 

R. R. V. 

Richard Rockhill Vogt. Professor of Chemistry, 
University of Notre Dame, Notre Dame, Ind. 
Co-author of The Chemistry of Acetylene. 

Acetylene. 

R. R. W. 

Russell Randolph Wtesohe. Late Admiral, 
U.S.N., Commandant, United States Coast 
Guard. C0A8T Guard (in part ); Lighthouses 

(in part)] etc. 


R. Ry. 

Robert Ridgway. Former Chief Enpneer, 
Board of Transportation, New York City. 
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Languages in the University of Oslo, Norway. 

Norwegian Lang,uage and 
Literature (/;/ part). 
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Fuego; Indians of the Pararna; etc. 
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Chicago. Montgomery U'ard and Co., Inc. 

S. L. B. 

S. L. Baker. Reader in Pathology and Anatomy, 
Muldlesex Hospital Medical School, London. 

Incubators (in part). 

S. L. C. 

Stevenson Lyle Cummins, M.D. Colonel, Army 
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T. Ad. 

Thomas Adams. Lecturer on Civic Design, 
Massachusetts Institute of Technology, Cam¬ 
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1. A. j. 

Thomas Athol Joyce. Sub-Keeper, Department 
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ItUernatianal Iaiw and Pnrc-tice; etc. 
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Professor of Experimental Zoology, Columbia 
University, New York. Author of Evolution 
and Adaptation; Heredity and Sex;Mechanism of 
Mendelian Heredity; The Theory of the Gene; 
The Scientific Basis of EvohUion; etc. 

Lamarckism. 


Co., Chicago, 1939-42. 

Sears, Roebuck and Co. 

T. J. E. 

Major T. J. Edwards. Secretary to thi- Honours 
and Distinctions Committee, War Office, Lon¬ 
don. Author of The Non-Commissioned OJjicer's 
Guide to Promotion in the Infantry. 

Captain (in part); Colours, Military 
(in part); etc. 

T. J. W. 

Thomas J. Walsh. American lawyer. F'ofmcr 
Senator from Montana. 

Montana (in part). 

T. K. 

Theodore Komisarjevsky. Formerly Producer 
and Art Director of the Moscow Slate and 
Imperial Theatre. Author of The Theatre atid 
Changing Civilization; The Art of the Actor; etc. 

Acting (in part). 

T. K. C. 

Thomas Kelly Cheyne, D.D. Oriel Professor of 
the Interpretation of the Scripture, Oxford 
University, and Canon of Rochester, 1885- 
1908. Author of The Prophecies of Isaiah; The 
Origin and Contents of the Psalter; The Recon¬ 
ciliation of Races and Religions; etc. 

Esther (in part); Jonah. 
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T. K. H. 

Theodora Kimball Hubbard. Former Associate 
Editor, Landscape Architecture. Coauthor of 
IrUroduction to Study of Landscape Design; 
Landscape Design; etc. Author of Manual of 
Information on City Planning; Annual Survey 
of City and Regional Planning in the United 
Slates. Landscape Architfcture {in part). 

T. Ki. 

Thomas Kirkup. Author of An Inquiry into 
Socialism; Pritner of Socialism; etc. 

Jltlian {in part)-., Lassalle, Ferdinand. 

T. K. R. 

Sir Thomas Kirke Rose. Chemist and Assaycr 
of the Mint, 1902-26. Author of The Metal¬ 
lurgy of Gold; The Precious Metals; etc. 

.\malcamation {in part)-, 
Cyanide Process; etc. 

T. L. H. 

Sir Thomas Little Heath. Controller General 
National Debt Oflice, igig 26; one of the 
University of ('anibridf^e Commissioners under 
the Universities of Oxford and Cambridge Act, 
1923. Joint Permanent Secretary to the 
Treasury and Auditor of the Civil List, 1913- 
ig. Author of A History of Greek Mathematics; 
etc. Apoli.onies oe Peroa; Archimedes; 

Diopuantcs; etc. 

T. L. L.-M. 

Air Marshal Sir Trafford Leigh Leigh-Mallory, 

R.A.F. .\ir OlTicer Commanding-in-Chief, 
Fighter Command, R.A.F. 

Ajr Co-operation {in part). 

T. M. F. 

Thomas Macall Fallow. Editor of The Anti¬ 
quarian, 1895-99. Author of Memorials of Old 
Yorkshire; The Cathedral Churches of Ireland. 

Coronation; Crown and Coronet. 

T. M. Li. 

Rev. Thomas Martin Lindsay, D.D. Late 
Principal of the United ITee ('hurch C'ollegc, 
Glasgow. Author of History of the Reformation; 
Life of Luther; etc. 

LoEEAiiDS {in part)’, Lutherans {in part)-, 
etc. 

T. M. M. 

Thomas Maitland Marshall. Profirssor of 
History, Washington University, St. JA)uis, 
Mo., 1920-35. Author of A History of the 
Western Boundary of the Louisiana Purchase, 
18HJ-.41; Report on the Archives of Idaho; etc. 

St. Louis {in part). 

T. M. T. 

T. Marston Till. Of the British Brush Manu¬ 
facturers Association, London. 

Brush {in part). 

T. N. C. ^ 

Thomas Nixon Carver. Professor Fimeritus of 
Political Ficonomy, Harvard University. Au¬ 
thor of Sociology and Social Progress; What 
Must Wo Do to Save Our Economic System'/; etc. 

Standard oe Living. 

T. N. McC. 

Thomas Nesbitt McCarter. Chairman of the 
Board and former President, l^ublic Service 
('orporation of New Jersey. Author of District 
Court Practice of New Jersey; One Phase of a 
Jersey man’s Activities. 

Public Service Corporation 
OF New Jeesey. 

T. N. T. 

T. N. Thomson. Sanitary and Heating Engi¬ 
neer. Consulting luiginccr and Technical 
Editor of the Plumbers and Heating Contractors 
Trade Journal, New York. 

Sanitation of Buildings {in part). 

T. O. 

Thomas Okey. Late F’meritus Professor of 
Italian, Cambridge University. 

Basket (in part)-, Osier {in part). 

T. 01. 

Sir Thomas Oliver, M.D. Formerly Professor 
of Physiology and Vice-Chancellor, University 
of Durham. Author of Lead Poisoning; Occu¬ 
pations; etc. Dangerous Trades. 


T. P. H. 

Thomas Percy Hiiditch. Campbell Brown Pro¬ 
fessor of Industrial Chemistry (Oils, Fats and 
Waxes) in the University of Liverpool. 

Glycerine. 

T. Pk. 

Thomas Park. Associate Professor of Zoology, 
The University of Chicago, Chicago, Ill. 

Fertility and Fecundity (in pari). 

T. P. Ma. 

Thomas Powderly Martin. Assistant Chief and 
Acting Chief, Manuscript I)ivi.sion, Jdhrary of 
Congre.s.s, W’ashington. Formerly Associate 
Professor of History, Boston University. 

.Austin, Stephen Fuller; 
Dallas, tL M.; etc. 

T. P. N. 

Sir T. Percy Nunn. Late Professor Emeritus of 
Fiducalion, University of Ixindon. Director, 
University of [.(melon Institute of FMucation, 
1922-36. Author of Education: Its Data and 
first Principles; Education Reform; etc. 

FIducation (;n part)-, etc. 

T. R. 

Thomas Russell. I’rcsident of Incorporated 
Society of Advertisement ('onsultants. 

.Advertlsing (in pari). 

T. Ra. 

Terry Ramsaye. IvJitor, Motion Picture Herald 
and Motion Picture Almanac, New York. 
Author of A Million and One Nights—A 
History of the Motion Picture. 

Motion Pici urics {in part). 

T. Rd. 

T. Reed. Inspector of Handicrafts, Board of 
Fiducation. ScHoeu. and Curriculum 

{in pari). 

T. Re. 

Thomas Rennie. I’rcsidenl, William Rennie 
Seeds lAd. President, 1 loniinion Curling Cham- 
pionshij) Trustees. Curling. 

T. R. P. 

Thomas Reed Powell. Story T’rofessor of Law, 
Harvard University Law School. Former 
Special Assistant to Attorney (ieneral of U.S. 
Author of Separation of Powers; The Supreme 
Court and .Stale Police Po-wer; etc. 

Constitution and Constitutional Law 
{in part). 

T. R. Ph. 

Brigadier General Thomas Raphael Phillips, 

U. S.A. Assistant Chief of Staff for Military 
Intelligence, General Staff Corjis, Puerto Rican 
Department. Author of Roots of Strategy; The 
Nno Face of B ar; etc. 

d'. 4 CTicAL Formations; Tactics; Vicgetius. 

T. S. 

Thomas Seccombe. Late Lecturer in History, 
Fiast London and Birkbeck Colleges, Univer 
sity of London. Assistant lOditor of Dictionary 
of National Biography, 1891-1901. Author of 
The Age of Johnson; etc. 

FiNOLisii Literature (in part)-, 
Gilbert, Sir William Schwenk; etc. 

T. Sm. 

Thomas E. Smith. Superintendent of Light 
Division, National Physical Laboratory, 'Jed- 
dington, England. Optics; Periscope. 

T. S. R. 

Tyler Stewart Rogers. Technical Director, 
Owens-Corning F'iberglas Corporation, Tolctlo, 
Ohio, Author of Plan Your Home to Suit Your¬ 
self. Glass F’ibres. 

T. S. T. 

Thomas Smith Tait. Director of Standard¬ 
ization, Ministry of Works and Buildings, 
1940-42. Russian Architecture (in part). 

T. T. 

Sir Travers Twiss. Late Professor of Political 
Economy and Civil Law, Oxford University, 
and of International Law, London University. 
Author of The Nations in Peace; The Law of 
Nations in War. .Sb:a Laws (in part). 


T. T. R. 

Thomas Thornton Read. Vinton Professor of 
Mining Fingineering, Columbia University. 
Editor of Mining and Metallurgy, 1936-33. 
A.ssociate liditor of M ining and Scientific Press, 
1910-15. Author of Owf Mineral Civiiizaiion; 
Careers in the Mineral Industries; etc. 

Physical Resources (in part). 

T. W. 

Thomas Woodhouse. Former Head of Weaving 
and Textile Designing Department, 7 echnical 
(.'ollege, Dundee, Scotland. 

Hessian; Hi.ineycomb; Hose-pipe; etc. 

T. W. A. 

Sir Thomas Walker Arnold. Late Professor of 
Araiiir, University of Ixmdon. Formerly Pro¬ 
fessor of I'hilosophy, Government College, 
Lahore, India. .\rabic Language; 

Caliphate; Islam; etc. 

T. W.-D. 

Theodore Watts-Dunton. ,\uthor of The Re¬ 
nascence of Wonder; The Coming of Love; etc. 

Poetry (in part); Wycherley, 
William {in part). 

T. W. F. 

Thomas W. Fox. Late Profes.sor of 7 'extilos in 
the University of Manchester. Author of 
Mechanics of []'caving. 

Spinning; Weaving (in part). 

T. Wi. 

Thomas Wilfred. l-Ounder of the Clavilux 
Laboratory, New York. Inventor of the 
Clavilux. Clavilux. 

T. W. R. 

Theodore William Richards, M.D. Late Pro¬ 
fessor of Chemistry and Director of the Wal¬ 
cott Gibbs Memorial Laboratory, Harvard 
University. Nobel Prize for Chemistry, 1914. 

Atomic Weights (in part). 

T. W. R. D. 

T. W. Rhys Davids. Late Professor of Com¬ 
parative Religion in the University of Man¬ 
chester. I-'ornierly Professor rif Pali and Bud¬ 
dhist Literature, University College, London. 
Author of Buddhism, Its H istory and Literature; 
etc. Asoka; Devadatta; etc. 

V. B. 

Vladislav Brdlik. Professor at Czech Univer¬ 
sity, Prague. President, Masaryk Academy of 
Work. Czechoslovakia {in part). 

V. Br. 

Victor Branford. Chairman of Council (Tlritish) 
Sociological Society. SoctOLOCY. 

V. Bu. 

Vannevar Bush. Director, Office of Science 
Research and Development; President, Car¬ 
negie Institution of Washington. Chairman, 
National Defense Research Commission, 1940- 
41. Member National yVclvisory Commission 
for .Veronaulics (Chairman 1939-41). Professor 
of F^lcctric I’ower 'Pransmission, Massachusetts 
Institute of I'echnology, 1919-32; Vice-Presi¬ 
dent and Dean of Finginccriug, 1932-38. 
Author (with W. H. Tirnbie), Principles of 
Electrical Engineering; Operaiional Circuit 
Analysis. Harmonic Analysis; 

Product Integkaph. 

V. B. W. 

V. B. Wigglesworth. Director of Agricultural 
Research Council, Unit of Insect I’hysiology. 
Formerly Rei|der in FTilomology, University 
of I.,oiidou, London, Eng. Authcjr of The Prin¬ 
ciples of Insect Physiology; etc. 

Metamorphosis (in part ). 

V. C. C.-B. 

V. C. CUnton-Baddeley. Editorial Staff, 14th 

Edition, Encyclopcedia Britannica. 

Pitt, Wiluam. 

V. c c. c. 

V. C. C. Collum. Fellow of the Royal Archae¬ 
ological Institute of Great Britain and Ireland. 

Carnac (m party, 
Stone Monuments, Primitive. 
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V. Co. 

Vaughtn Cornith. President, Geographical 
Association, igaS, and of the Geographical 
Section of the British Association, 1923. 
Author of IVaves of the Sea and other WcUer 
Waves; Waves of Sand and Snow. 

Waves op the Sea. 

V. C. T. 

Victor Chandler Twitty. Professor of Biology, 
Stanford University, Palo Alto, tJalif. 

Vertebrate Embryoeocv {in part). 

V. D. 

Victor Donahey. United States Senator from 
Ohio, i(j35 -41; Governor, Stale of Ohio, 1023- 
2g. Oiiio. 

V. E. J. 

Vincent E. Jakl. Regional Director, U.S. 
Weather Bureau Oflke, (Chicago, Ill. 

KiTE-l'LYrNC. {in part). 

V. E. N. 

Victor Ewings Negus. Senior Surgeon, Kar, 
Nose and Throat Department, King’s College 
Hospital, I.,ondon. Former Lecturer at King’s 
College Flospital Medical School. 

Voice {in pari). 

V. F. M. 

Vladimir F. Minorsky. Professor of Persian in 
the University of London, 1938- . Lecturer of 

Persian Literature, Turkish and Oriental 
History at the Rcole Nationale cles Langucs 
Orientates Vivantes, Pari.s, 1023-34. 

Iranian Lani'.haoes and Persian; 

Persian Literature. 

V. G. C. 

V. Gordon Childe. Professor of J’rehistoric 
Archaeology, FMinburgh. Librarian to Royal 
Anthropological Institute, 1025-27. Author of 
The Dawn of European Civilization; T/u; Ar¬ 
yans; etc. 

Europe {in pari); Scythia (in pari); 

Skara Brae. 

V. G. G. 

Vernon Guy Grove. Professor of Mathematics, 
Michigan State College of Agriculture and 
Applied Sedenee, J^ast Lansing, Mich. 

Dieferentiae Geometry (Metric); 

DI Fl'Ji;R i ; NTIAL GKOM ETR Y 

(Projective). 

V. H. 

Viktor Hamburger. Professor of Zoology; 
Head, Department of Zoology, Washington 
University, St. Louis, Mo. Author of Afanual 
of K.x peri menial Embryology. 

1'>X P ERIM ENT AL IM BR YOLOG Y. 

V. H. B. 

Vernon Herbert Blackman. Chairman, l-’orest 
Proilucts Research Board. Director of Re¬ 
search, Institute of Plant f’hysiology, Imperial 
College of Science and Technology, Loudon, 
1913-43- 

Leak {in part); Lianes or Lian.\s; 
Palm {in part); Pollination. 

V. K. 

Vernon Kellogg. F'ormer Secretary Emeritus, 
National Research Council, Washington. 
Author of Scieniific .Aspccls of faillier Burbank's 
Works; Herbert Hoover, the Man and His Work; 
Losses of Life in Modern Hdvr.v and Race De¬ 
terioration; Reading with a Purpose — Biology; 
Evolution; etc. 

Burbaniy, Luther; Hoover, 
Herbert Clark {in part). 

V. Kr. 

Victor Kramer. Laundry Mauagemeiit Con¬ 
sultant. Author of E.stablishing and Operating a 
Laundry. 

Laundry Industry. 

V. L. K. 

Vincent Lome Kennedy. Professor, History of 
Christian Worship, Pontiikal Institute of Me¬ 
diaeval Studies, Toronto, Can.-Author of The 
Saints of the Canon of the Mass. 

AssuMimoN, Feast of; Exorcism. 


V. L. L. 

Victor L. Loosanoff. Director, U.S. Fish and 
Wildlife Service Biological Laborato^, Mil¬ 
ford, Conn. (JY8TER. 

V. L. P. 

Vernon Louis Farrington. Former Professor of 
F'nglish in the University of Washington 
Seattle, Wash. Author of Main Currents in 
American TkmtgfU. 

.American Literature {in part); 
Hawthorne, Nathaniel. 

V. M. C. 

Mrs. V. M. Cambridge. President of the 
Middlesex Ladies* Athletic Club. 

Ski (in part). 

V. O. K. 

V. O. Key, Jr. Associate Professor of Political 
Science, Johns Hopkins University, Baltimore, 
Md. Author of The Administration of Federal 
Grants to States; etc. 

Rekerenditm and Initiative; 

Spoils System. 

V. P. 

Vil^m Pospi^l. Governor of the National Bank 
of Czechoslovakia, Prague, 1026-34. Former 
President, Czech section of International 
('hamber of Commerce. 

Czecho.slovakia {in pari). 

V. Pi. 

Vivian Pierce. Director, American League to 
Abolish Cajjilal I’uuishment. 

(Capital Punishment {in part). 

V. R. B. 

Victor Rickman Boswell. Principal Horticul¬ 
turist and .Assistant Head of Division of Fruit 
and Vegetable Crops and I diseases, Bureau of 
Plant Industry, U.S. Department of Agricul¬ 
ture. Artichoke; Bean; Beet; 

Broccoli; Cabbage; etc. 

V. R. C. 

V. R. Croswell. Of the Hercules Powder Com¬ 
pany, Wilmington, Del. Naval Stores. 

V. S. 

Vilbjalmur Stefansson. Commander of the 
C’anadiaii Arctic Expedition under the auspices 
of the American Museum of Natural History 
and the Geological Survey of Canada, 1908-12; 
and of several other expeditions to Arctic 
regions. Author of My Life with the. Eskimo; 
The Friendly .Arctic; The Northward Course of 
Empire; Hunters of the Great North; The Adven¬ 
ture of Wrangell Island; The Folklore of the 
Eskimos; etc. Arctic Regions {in part); 

Eskimos. 

V. Sd. 

Vera Sanford. Professor of Mathematics, State 
Teachers College, Oneonta, N.Y. 

Ferrari, Lodovico; Hippocrates of 
Chios; Mathematical Notations. 

V. S. J. 

Vernon S. Jones. Member of firm of Kirliri, 
Woolsey, Campbell, Hickox and Keating, 
Lawyers, New York. Laws Relating to 
Seamen {in part). 

V. Sn. 

Virgil Snyder. Professor Flmcritus of Mathe¬ 
matics, Cornell University, Ithaca, N.Y. 

Line Geometry. 

V. St. 

Verney Stott. Senior Assistant, Metrology 
Department, National Physical Laboratory, 
Teddington, England. 

Density; Hydrometers. 

V. Sta. 

Vincent Starrett. Book Columnist, Chicago 
Sunday Tribune. Author oi The Private Life of 
Sherlock Holmes; Books Alive; Bookmart^s Hol¬ 
iday; etc. Mystery Stories. 

V. T. 

V. Tolnal. Professor of History of Hungarian 
Literature, University of P6cs. 

HimcARiAK Language. 


V. Tn. 

Virginia Thompson. With Institute of Pacific 
Relations, 1936-42; with the U.S. 'J'ariff Com¬ 
mission, 1942- . Author of French Indo-China; 
Thailand; The New Siam; Postmortem in 
Malaya; etc. 

IndivChtna, French (in part): Malay 
States {in part); Siam (in part). 

V. W. B. 

Van Wyck Brooks. Author of America's Coming- 
of-Age; The World of H. G. Wells; The PU- 

5 rimag€ of Henry James; The Ordeal of Mark 
"wain; Emerson and Others; Sketches in Criti¬ 
cism; The Life of Timer son; etc. 

James, Henry; Twain, Mark. 

V. z. c. 

Vincent Zachary Cope, M.D. Surgeon to St. 
Mary’s Hospital, Paddington, London. Hun¬ 
terian Professor, Royal College of Surgeons, 
IQ16, 1920, 1925 and 1927. Author of The 
Surgical Aspect of Dysentery; Some Principles 
of Minor Surgery; etc. 

Shock and Collapse. 

W. A. B. 

Wyndham A. Bewes. Barrister-at-Law. For¬ 
merly Honorary Secretary of the International 
Law Association and Grotius Society. 

Bailiff and Bailie (in part); 
Inheritance {in pari); etc. 

W. A. Ba. 

Walter A. Bardgett. Manager of bicycle tracks 
and referee at cycle race meets. 

Motorcycles {in part). 

W. A. B. C. 

Rev. William Augustus Brevoort Coolidge. 

Late Ikllow of Magdalen College, Oxford. 
Iklitor of The Alpine Journal, 1880-89, etc. 

Arnaud, Henri; Dauphtn£; 
Jenatsch, Georg; etc. 

W. A. Be. 

W. A. Bettesworth. Late Sports Editor of 
The Field. Stoolball. 

W. A. Ben. 

Wilson Alwyn Bentley. Author of many mono¬ 
graphs relating to the subjects of snow, rain, 
clew, frost and clouds. Frost; Snow. 

W. A. Bn. 

W. A. Benton. Second Chief of the Research 
Department of Messrs. W. 'I\ Avery, Ltd., 
Birmingham. Weighing Machines. 

W. A. Br. 

William Adams Brown, D.D. Late Emeritus 
Professor of Theology, Union Theological 
Seminary, New York. Author of The Essence of 
Christianity; Christian Theology in Outline; etc. 

FundamiSItalism and Modernism. 

W. A. G. 

William Addleman Ganoe. Colonel, United 
States Army. Director, Public Relations Di¬ 
vision, First Anny, 1941. Author of The His¬ 
tory of the United Stales Army; etc, 

Buena Vista; Cerro Gordo; 

Chapultepec; etc. 

W. A. Go. 

William A. Good. Editor for the Associated 
Press, New York. Canoe {in part). 

W. A. H. 

W. A. Hanton. Head of the Weaving section. 
Textile Department, Manchester College of 
Technology. Weaving {in part). 

W. A. Ha. 

William Allen Hamor. Assistant Director of 
Mellon Institute of Industrial Research. Co¬ 
author of The Examination of Petroleum; 
American Puds; etc. 

Motor Car Engines: Theh Operahon 
AND Care (in part): etc. 

W. A. Har. 

WiWam Andrew Hardenbergh. Colcmel, Sani¬ 
tation Corps, and Chief of Division of Sanitary 
Engineering, U.S. Army. 

Refuse Disposal; Sewage Disposal. 
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W. A. Hh, 

William Aquinai Hinnebusch. Professor of 
Mediaeval ilistory, Providence College, Prov¬ 
idence, R.I. Tetzel, Johann; 

Torquemada, Thomas. 

W. A. J. 

Walter Albert Jessup. Formerly President, 
State University of Iowa, Iowa City. President. 
Carne^e Foundation for the Advancement of 
'reaching, 1934-44. Iowa {in part). 

W. A. Jo. 

William Alton Jones. President, Cities Service 
Company, Dover, Del. 

Cities Service Company. 

Wa. L. 

Walter Lichtenstein. Vice-President, The First 
National Bank of Chicago, 1933- . Secretary, 

Federal Advisory Council of the Federal Re¬ 
serve System, 1926- 

BANK FOR International Settlements. 

W. A. L. E. 

William Alexander Leslie Elmslie, Hon. D.D. 

Professor of Hebrew and Old restament Lit¬ 
erature in Westminster College, Cambridge. 

Prophet. 

W. A. M. 

Brigadier General W. A. Mitchell, U.S.A. 
Colonel of the Corps of Fngincers during 
World War I. Formerly professor of Military 
Engineering and Military Art at West Point. 
Bridgino, Military {in part)-, F'ortt- 
FICATIONS AND SlEGECRAFT {in part). 

W. A. N. 

William Allan Neilson. President, Smith 
College, Northampton, Ma,ss., 1917 -39. Author 
of Essentials of Poetry; etc. 

Smith College. 

W. A. Or. 

William A. Orton. Former Director and Gen¬ 
eral Manager, Tropical Plant Research Foun¬ 
dation, Washington, D.C. 

Tropical Aoricclthhe. 

W. A. P. 

Walter Alison Phillips. Lecky Professor of 
Modern History, University of Dublin, 1914- 
39. Contributor to the Cambridge Modern 
History; etc. 

Aix-la-Chapelj.e, Congresses of; Auix- 
ander I (Aleksander Pavlovich), 
Alliance; Balance of Power; etc. 

W. A. Ph. 

William A. Phair. Associate Editor, The Iron 
.\ge. Iron and Steel; World Statistics. 

W. A. Po. 

William A. Poucher. Consulting chemist in 
Perfumery, Cosmetics and Industrial Problems, 
Cosmetics {in part)-, Perfumes. 

W. A. R. 

William Alfred Reid. Former Foreign Trade 
.Vdviscr, Pan American Union. Lecturer on 
Latin American Commerce at the School of 
Foreign Service, Georgetown University, and 
on International Commerce at the School of 
Business Administration, American Univer¬ 
sity, Washington. Author of Ports and Har¬ 
bours of South Ant’erica; History of the Pan 
American Union; etc. 

A.B.C. Powt-;r8; Asuncion {in 
part)) Buenos Aires {in part). 

W. A. Ro. 

William A. Robinson. Director of Secondary 
School Study of the Association of Colleges and 
Secondary Schools for Negroes, Atlanta Uni¬ 
versity, Atlanta, Ga., 1940- . Contributing 
Editor, Journal of Negro Education. 

Neoro, The American {in pari). 

W. A. 8. 

WlUls Anderson Sutton. Superintendent of 
Public ^ools, Atlanta, Ga. Former President, 
National Education Association. 

Dentistry {in part). 


W. A. S. H. 

William Albert Samuel Hewina. Secretary of 
the British Tariff Commission, 1903-17. For¬ 
merly Director of the London School of Fico- 
nonucs. Tooke Profe^r of Economic Science 
and Statistics at King’s College, Loudon, 
^1897-1903. Author of Trade in the Balance; 
Empire J^stored; etc. Protection {in part). 

W. A. St. 

William Aiken Starrett. President, The 
Starrett Corporation and Vice-President of 
Starrett Brothers, Incorporated, New York, 
1922-32. Author of Skyscrapers and the Men 
Who Build Them. 

Structural Engineering {in part). 

W. A. W. 

W. A. Wooater. Demonstrator in Mineralogy 
in the University of Cambridge. 

Ac;ate; Amher; 
Bloodstone; Carnelian; etc. 

W. Ay. 

Wallace Ashby. Principal Agricultural Engi¬ 
neer, In Charge of Farm Structures Investi¬ 
gations, Bureau of Plant Industry, Soils, and 
Agricultural Engineering, Agricultural Re¬ 
search Administration, U.S. I)cpartmcnt of 
Agriculture, Beltsville, Md. 

Farm Buildings. 

W. B. 

Wilhelm Bousset. I'ormerly Professor of New 
Testament Exegesis in the University of Gbt- 
lingen. Author of Das Wesen der Religion; The 
Antichrist Legetui. Antichrist. 

W. Ba. 

William Bacher. Professor, Rabbinical Sem¬ 
inary, Budapest. Gamaliel {in part). 

W. B.-A. 

W. Broughton-Alcock, M-D. Director of the 
Central Laboratory, Ministry of Pensions, 
London. Malaria {in part). 

W. B. C. 

Walter Bradford Cannon, M.D. Late Professor 
Jtmcritu.s of Physiology, Harvard University. 
Former President, American Assenriation for 
the Advancement of Science, and member of 
the National Academy of Sciences, U.S.A, 
Author of Digestion and Health; etc. 

Hunger and Thirst. 

W. B. Ca. 

W. Bentley Capper. Editor of the Hotel Review. 

Hotel {in part). 

W. B. Ck. 

William Bell Clark. Vice-President, N. W, 
Ayer & Son, .Advertising, i939-'43. Member, 
Naval History Foundation. Author of When 
the U-Boats Cayne to America; Lambert WickeSf 
Sea Raider and Diplomat; Gallant John Barry, 
Naval Hero; etc. Barry, John; 

Belgian Coast Operations (in part)-, 
Biddle, James; Conyngham, Gustavus; 
Dai>e, Richard; DuPont, Samuel 
Francis; Fiske, Bradley Allen; 

Fleet, Naval {in part ); 
Fleet Auxiliary Vessels; 
Cleaves, Albert; Hopkins, Esek; 

Jones, Jacob; Jones, John Paul; 
King, ICrnest Jo.seph; Marines {in 
part)) Mayo, Henry Thomas; 
1 'ruxton, Thomas; United States (of 
America), The {in pari). 

W. B. Cn. 

Warren Benjamin Catlin. Fayerweather Pro¬ 
fessor of Economics and Sociology, and Head 
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Philosophy, and Chairman Department of 
Philosophy and Director of Graduate Studies, 
Yale University. Author of Valuation— Its 
Nature and Laivs; The Intelligible World — 
Metaphysics and Value; etc. 

Value, Theory of. 


W. N. D. 

William Nelson Davey. Vice President and 
Director, Johnson and Higgins, Average Ad¬ 
justers and Insurance Brokers, New York. 

Marine Insurance (in part). 


W. N. H. 

Walter Norman Haworth. Professor of Chem¬ 
istry and Director of Department of Chemistry 
in the University of Birmingham. Nobel Laur¬ 
eate in Chemistry, 1937. Carbohydrates. 

W. N.-J. 

W. Neilson-Jones. Hildred Carlile Professor of 
Botany, University of London. Author of 
Plant Chimaeras and Graft Hybrids; Problems 
in Tree Nutrition (with M. C. Rayner); etc. 

ClUMAERA. 


W. O.-J. 

W. Oltar-Jevsky. Graduated as Architect from 
Moscow Academy of Fine Arts. 

Russian ARCiiiTECTtrRE (in part). 


W. O. S. 

William Oscar Scroggs. Dean Graduate 
School, 1941-- , and Professor of Economics and 
Sociology, 1913-19, Louisiana State Univer¬ 
sity, Baton Rouge, La. ICditorial Staff, New 
York World, 1925-31. Author of Filibusters and 
Financiers; The Story of Louisiana; etc. 

Walker, William. 


W. P. 

Woodford Patterson. Secretary, Cornell Uni¬ 
versity, Ithaca, N.Y. C'ornell University. 


W. Pa. 

Rev. W. Paton. Editor of TIte International 
Review of Missions, 1927-1043. 

Missions (in part). 


W. P. A. 

Colonel William Patrick Anderson. Late Chief 
Engineer, Department of Marine and Fish¬ 
eries of Canada, and Member of the Geo¬ 
graphic Board of Canada. St. Lawrence. 

W. Pas. 

Wilfrid Parsons, S.J. Professor of Political 
Science, Catholic LTniversity, Washington, D.C. 
Author of Which Way Democracy?; Chtirch and 
State; etc. Democracy (in part). 


W. P. C. 

William Pitcher Creager. Consulting hydraulic 
engineer. Author of Engineering for Masonry 
Dams; etc. Dams (in part). 

W. P. F. 

William Preston Few. President of Duke Uni¬ 
versity, Durham, N.C., 1924-40. 

Duke University (in part). 

W. P. H. 

Walter Page Hedden. Chief, Bureau of Com¬ 
merce, The Port of New York .Authority. 
Author of How Great Cities Are Fed. 

JlAiLWAYS (in part). 


W. P. HI. 

Walter Phelps Hall. Dodge Professor of His¬ 
tory, Princeton University, Princeton, N.J. 
Coauthor of The Course of Europe Since 
Waterloo. Italy (in part). 


W. N. K. 

William Norton Keeler. General Makiager, 
Sun-Maid Raisin Growers’ Association, IVesno, 
Calif. Vice-President and Director of Dried 
Fruit Association of California. Raisin. 


W. P. J. 

William Price James. High Bailiff of County 
Courts, Cardiff,Wales. Author of Romanlic\Pro- 
fessions; etc. Kiplini;, Rudyard (in part). 

W. P. MacA. 


W. P. Re. 

Hon. William Pember Reeves. Director, Lon¬ 
don School of Economics, 1908-19. Agent- 
General and High Commissioner for New 
Zealand, 1806-1908. Author of State Experi¬ 
ments in A ustralia and New Zealand. 

Grey, Sir George (in part ); 
New Zealand (in part). 


W. P. T. 

William Peteriield Trent. Former Professor 
Emeritus of English Literature, Columbia 
University, New York. Author of English 
Culture in Virginia; A Brief History of Amer¬ 
ican Literature; etc. Lanier, Sidney. 


W. P. W. 

W. Porter Ware. Director of Public Relations, 
University of the South, Sewanee, Tenn. 

Shaving Mugs. 

W. R. 

William Ripper. Emeritus Professor of Engi¬ 
neering, University of Sheffield, 1923-37. For¬ 
mer Chairman, Joint Advisory Council of the 
Sheffield I'rades Technical Societies. 

Cutlery; File Manufacture. 


W. Ra. 

William Ratner. Of the Newark Evening Neivs, 
Newark, N.J. Cycling (in part). 


W. R. B. 

Rt. Rev. William R. Brownlow, D.D. Late 
Roman Catholic Bishop of Clifton, Provost 
and Domestic Prelate to Pope Leo XIII. Co- 
cdilor of English Roma SoUerranea. 

Catacombs (in part). 

W. R. Be. 

William Rose Ben6t. Contributing FMitor of 
Saturday Reviexv of Literature, New York. 
Awarded Pulitzer Prize for Poetry, 1942. 

Drktkkr, I'heodore; 
Masters, Edgar Lee (in part). 

W. R. Ce. 

Wesley R. Coe. Professor of Biology, Emeritus, 
Yale University, New Haven, Conn. 

Nemertea. 


W. R. Ck. 

William R. Clark. On the staff of Newark Eve¬ 
ning News, Newark, N.J. New Jersey. 


W. R. D. 

Warren Royal Dawson. Honorary Member of 
the Egypt Exploration Society. 

Imhotep; Mummy. 


W. O. 

Engineer-Captain William Onyon, R.N. Con¬ 
sulting Engineer, Marine Department, Vickers- 
Armstrong, Ltd. Past President, Institute of 
Marine Engineers. Boilers {in part). 

W. O. B. 

Rt. Rev. Winfrid Oldfield Burrows, D.D. 

Bishop of Chichester, 1919-29. Lord Bishop of 
Truro, 1912-19. Honorary Canon of Birming¬ 
ham, 1906-12. Lecturer in Pastoral Theology, 
Cambridge University, 1910-11. Author of The 
Mystery of the Cross. Absolution. 

W. O. D. 

William Orville Douglas. Associate Justice, 
U.S. Supreme Court. Member of law faculty, 
Yale University, 1928-39; bankruptcy studies, 
Yale Institute Human Relations and U.S. De¬ 
partment of Commerce, 1929-32. 

Bankruptcy (in part). 

W. O. E. O. 

WUUam W. O. E. Oesterley, D.D. Emeritus 
Professor, Hebrew and Old Testament Exe¬ 
gesis, King’s College, London University. 
Author of The Books of the Apocrypha: ihmr 
Origin^ Contents and Teaching, etc. 

Apocalyptic Literature (in part); 
Apocryphal Literature (in part); 

Baruch (in part); etc. 


Lieut. General Sir William Porter MacArthur 
(retired), M.D. Director General of Army 
Medical Services, 1938-41. Former Professor 
of Tropical Medicine, Royal Army Medical 
College, London. Tropical Medicine. 

W. Po. 

(Frederick) Wilson Popenoe. Director, Es- 
cuela Agricola Panamericana, Tegucigalpa, 
Honduras, C.A. Collaborator, Office of Foreign 
Agricultural Relations, U.S. Department of 
Agriculture. Author of Manual of Tropical and 
Subtropical Fruits. Av(x:ado; Banana; 

Breadfruit; Jujube; Litcht; 
Mango; Papaya; Pomegranate. 

W. P. P. 

W. P. Pycraft. Former Assistant-Keeper in 
charge of Osteological Collections, Museum of 
Natural History, South Kensington. Author of 
A History of Birds; Story of Bird Life; The 
Courtship of Animals; Camouflage in Nature; 
etc. Fog (in part); 

Feather (in pari); Hibernation; 

Nest; etc. 

W. P. R. 

Wilds Preston Richardson. l.Ate Colonel, 
United States Army. Author of Reports of 
Alaska Road Commission, etc. 

Cordova (in part); Juneau (in part). 


W. R. F. 

Wallace R. Farrington. Governor of Hawaii, 
1921 -29. Author of Review of the Revolt of i8qs. 

Pan-Pacific Union, The. 

W. R. G. 

William R. George. Founder and former Di¬ 
rector of National Assf>ciation of Junior Re¬ 
publics. Author of The Junior Republic; Co¬ 
author of Citizens Made and Remade. 

George Junior Republic, The. 

W. R. H. 

William Reginald Halliday. Principal of King’s 
College, London. Member of the Court of the 
University of London. Rathbone Professor of 
Ancient History in the University of Liverpool, 
1914-28. Author of Folklore Studies, Ancient 
and Modern; Greek and Roman Folklore; Indo- 
European Folk-Tales and Greek Legend; etc. 

Folklore. 

W. R. Ho. 

William R. Etodgkinaon. Formerly Professor of 
Chemistry and Metallurgy, Artillery College, 
Woolwich, and Principal Demonstrator in 
Chemistry at Royal College of Science. Part- 
author of Valentine-Hodgkinson’s PractUal 
Chemistry; etc. Explosives (in part); 

Incendiary Mixtures; etc. 
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W. K. I. 

Very Rev. William Ralph Inge, D.D. Dean of 
Sf. I’aiil’s, K;ir ,i(4. Koinaiifs and IlihliCTt 
Lcflurcr, i(;20, etc. (iilTord Lecturer, St. 
.‘Xndrru's, nu/'iS. Lady Marj^arel Professor 
of Divinity and f'ellow of Jesus Oillcj^e, Cam¬ 
bridge, 1007-11. Author of Lay Thoughts of a 
Dean; 1 he. Philosophy of Plotinus; etc. 

I’LOTIN'U.S. 

W. R. L. 

William Raymond Longley. James IC laiglish 
Professor of Mathematics, \'ale University, 
and Ass<K'iat,e I’ellow of 'I’rurnbuil College. 

i Ir.SCIUl’TIVK CK< IMKTKY. 


W. R. Le. 

William Richard Lethaby. Late Professor of 
Design at the Koval (College of ,\it. South 
Kensington; formerly Principal of the London 
('ounty Council Central S( hool of .\rls and 
('rafts. Author of Mediaeval Art; etc. 

I)i:.si(.;n {in part). 


W. R. Li. 

W. Robert Liefmann. Professor of Economics 
and h'inaiu e, University of hreilnirg in Breslau, 
Cermany. Author of Kartel and Trusts. 

(J.MCJ-KL l)K Kaktll. 


W. R. M. 

Very Rev. Walter Robert Matthews, D.D. 

Dean of Si. Paul’s, 1044 . l•’ellow of King’s 

College, London, and Member of Senate, Uni¬ 
versity of lamdon. Dean of King’s ('ollcge, 
l.ondon, i()f8 42. I^rofessor of the Philosophy 
of Religion, King’s College, iQiK-42. Chaplain 
to the King, i(,)24-3i. Author of Studies in 
Christian Philosophy; etc. Tiikism. 


W. R. M. L. 

Walter Rangeley Maitland Lamb. Secretary of 
the Royal .Xcademy of Arts, igi,^ 

Ac/Voj.mv, Rovai. {in part). 

W. R. Mo. 

William Richard Morfill, Formerly Professor 
of Russian and Other Slavonic Languages in 
tin* University of O.vford and ('urato? of the 
'Faylcjrian Institution, O.xford. Author of 
Russia; etc. Nkstok. 


W. Rn. 

Walter Roaenhain. Superintendent, Depart- 
tnent of Metallurgy in the' National Physical 
l.aboratory, 'I'eddinglon, laigland, igod ^r. 
Author of fntroduefion to the Study of Physiial 
Metallurgy. M i; i’ai.i.ook veiiv; 

M l.rALLUKCV., 


W. Ro. 


William Rowan. I’rofessor of Zoology, Univer¬ 
sity of ,'\ll)erta, Edmonton, .Mberla, Can. 
Author of Riddle of Migration. 

Birds, Mh.hation or. 


W. Rob. 

William Roberts. Author of books on art and 
artists, and catalogues of collections. 

.\i< r Salr.s. 


W. R. O. 

William R. O’Connor. Professor of Dogmatic 
'I'heology, St. Jo.seph’s .Seminary, DunwocKhe, 
Yonkers, N.Y. Author of The Layman’s Call; 
etc. CoxriRMATION. 


W. R. R. 

William R. Redden, M.D. National Medical 
OlViecs, American .Natir)nal Red Cross, Wash¬ 
ington, D.l'. .Vntidotis; 

Bandaoi.s and Bandaoinc;. 

W. R. S. 

William Robertson Smith. .Scottish philologist, 
physicist, archaeologist. Biblical critic; Ivditor 
of the Qth Edition (d the Eneyclop<rdia Pritan- 
nica. ^ Bam, {in part); 

Ciiroviclk.s, Books ok {in part); 

David {in part); 
Decauxuie {in part); etc. 


W. R. Sm. 

William Roy Smith. Former .Associate Pro¬ 
fessor of History, Bryn Mawr C'ollege, Brym 
Mawr, Pa. Author of Sectionalism in Penn¬ 
sylvania during the Revolution. 

Measurk of 1850; 
Missouri Compromise; etc. 

W. R. So. 

William Ritchie Sorley. Knightbridge Pro¬ 
fessor of Moral Philosophy in the University of 
Cambridge, iqoo-^.p Author of The Interpre¬ 
tation of Evolution; A History of English Phi¬ 
losophy; etc. J.KIUMTZ, fioriFRIED 

Wilhelm {in part), 

W. R. V. A. 

Captain Wilbur Rice Van Auken, U.S.N. Chief 
of Naval Personnel, Bureau of Ordnance, Navy 
Deirartmcnt, 1941- • Ordnancj; {in part). 
W. S. 

William Sharp. .Author of volumes of poetical 
prose under pen name of “l-’iona Macleod.” 
Author of biograjjhies of Dante Gabriel Ros¬ 
setti: Heine; etc. 

Thoreau, Henry David {in part). 

W. S. A. 

Sir Westcott Stile Abell. Professor of Naval 
Architecture, .Armstrong College, Newcastle- 
upon Tyne, 1928-41. Chief Ship Surveyor, 
Lloyds Register of Shipping, 1914-28. 

Shipiuhldinc.; Meri:antile; 
Shiphuiedinc,; World’s Statistics 
{in part); etc. 


Walter S. Adams. Director, Mount Wilson 
Observatory of the ('arnegie Institution of 
Washington, Pasadena, Calif. 

ObS 1; K v ATORY ( AsTR ON O M1CA!,) 
{in part). 


W. S. B. 

Air Vice-Marshal Sir William Sefton Brancker. 
Eormer Director of Civil .\viation at the Air 
Ministry, l.ondon. British Representative on 
the International ('ommission of .Air Navi 
gation. Aviation, Civil {in part). 


W. Sc. 

Rev. P. Wilhelm Schmidt. I’rofessor, I-ribourg 
University, and DirecLtr, .Anthrojiological 
Institute. .Austkm.ian Eanc.uai'.es; 

Numeral Systems. 


W. S. D. 

Air Chief Marshal Sir (William) Sholto 
Douglas, R.A.F. Air Oflieer Commaiiding-in- 
Chief, Midilie East Command, 1942- 

Air CoMBAi’ {in part). 

W. S. De. 


William Smith Denham. Director of Research, 
Biiti.sh Silk Research Association, 1921-44. 

Silk and Sekk ueturk {in part); 
Silk Manufacture {in part). 

W. £. E. 

William Snyder Eichelberger. Professor of 
Mathematics, United States Navy, 1900- . 
Director of the Nautical Almanac, United 
Stales Naval Oliservatory, 1910-29. 

Newcomb, Simon. 

W. S. F. 

William Scott Farren. Director, Royal Air¬ 
craft Establishment, Farnborough, Hants., 
F.ngland, i94i~ . Lecturer in the Engineering 

Department, Cambridge University, and at the 
Royal College of Science, London. Director of 
Technical Development, Ministry of Aircraft 
Production, 1940-41. 

Luselaoe; Helicopter {in part). 

W. S. Fe. 

William Scott Ferguson. McLean Professor of 
Ancient and Modern History, Harvard Uni¬ 
versity, 1929- ; Dean of the Faculty of Arts 

and S'iences, 19.49-42. Former President 
iMucrican Historical Association. Author of 
7 'he Athenian .Secretaries; The Athenian Ar- 
chons; Hellenistic Athens; Greek Imperialism; 

Greek Law. 


W. S. G. 

Walter Sherman Gifford. President American 
Telephone and Telegraph Company, New 
York. Director of Associated Telephone Com¬ 
panies of the Bell Sy.stem. Chairman, Industry 
.Advisory ('ommittee of the Board of W’ar 
Coinmunicatioiis, 1941- . 

.American Telephone and 
Telegraph Company, The; 

Telephone. 

W. S. G.-B. 

W. S. Graff-Baker. Assistant Mechanical 
Lngincor, London Underground Railway. 

Escalators. 

W. S. H. 

William S. Harley. Harley Davidson Motor 
Company, Milwaukee, Wis. 

Motorcycles {171 part ). 

W. Sha. 

W. Shakespeare, h'ormer Professor of Singing 
at Royal Academy of Music and (Jueen’s 
College, London. Author of the Art of Singing; 
etc. Singing. 

W. S. Hi. 

Walter Sanders Hiatt. Newsy^aper and mag¬ 
azine writer. Former corres|)onacnt for Asso¬ 
ciated Press, Europe and .Asia, 1915-2,3; for 
other journals, 19.37-40. 

Circulars and Circularizing; 

Clubs {in part); etc. 

W. S. J. 

William Stanley Jevons. English economist 
and logician. Author of 'Theory of Political 
Economy; The Principles of Science. 

Boole, Ceougic. 

W. S. L. 

W. S. Lewis. Professor of Ccograydiy, Uni¬ 
versity College, Exeter, England. 

Austria {in pari); 
Austria, Lower; Budapest {in pari); etc. 

W. S. L.-B. 

Walter Sydney Lazarus-Barlow, M.D. Former 
Memlier of Cancer Committee, Ministry of 
Health; formerly Professor of FNy>erimenlal 
Pathology, Middlesex Hospital Medical School, 
London University. .AuUkr of .1 Manual of 
General Pathology; Elements of Pathological 
Anatomy and Histology for Students. 

An sc I '.s s; A Lii u M1 nu R1A; 
Animals, E\pp;riments on {in part); 
Antiseptics and Asj.psis {in part); etc. 
W. Sp. 

William Spry. Late (Commissioner of the 
(iericral Land Office, I)ei)artment of the 
Interior, Washington, !).('. I'ormerly (Gov¬ 
ernor of Utah. Homesti;ad and 

ExEMimoN Laws. 


William Spence Robertson. Professor and 
Head of Dejiartment of History in. the Uni¬ 
versity of Illinois, Urbana, Ill. Author of Rise 
of the Spanish-American Republics; etc. 

Venezuela (tit 

W. S. s. 

William Stanley Sykes, M.D. Anaesthetist to 
the (General Infirmary, Hospital for Women, 
St. James’ Hospital, and Dewsbury Infirmary’ 
Leeds, Englancl. .Acetylene in Medicine. 

W. S. T. 

Warren Simpson Thompson. Director of 
Scriyip’s Foundation for Research in Popu¬ 
lation Problems, Miami University, Oxford, 
Ohio. Author of Population—A Study in Mal¬ 
thusianism; etc. 

Rural Depopulation {in part). 

W. Sta. 

William Staniar. Mechanical Power Engineer 
and Division Head, Manufacturing Division, 
Dupont Engineering Comyjany, Wilmington, 
Del. Author of Mechanical Power Trans¬ 
mission. Belting for Power Trans- 

MIS.SION {in part ); Power Transmission 
{in part). 
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W. Sto. 

Major W. Stormont. Manager, Compagnia 
Italiana Turismo (Italian State Railways), 
Ofticial Agency and Steamship Lines. 

Lloyd 1 'riestino Line; 
SiTMAR Line; etc. 

w. s. w. 

William S. Williams. Superintendent of Engi¬ 
neering, J. A. Fay and Egan Company, Cin¬ 
cinnati, Ohio. B,\ni) Saws. 

W. S. Wa. 

William Stewart Wallace. Librarian, Uni 
versity of Toronto, 'I'oronto, Ontario, Canada. 
Honorary Editor, Royal Society of Canada. 
Author of A History of the Canadian People; 
etc. Canada {in part); OrEnnc {in part). 

W. T. 

Walter John Turrell, M.D. Formerly ('on- 
suiting Physician, Oxford County .Vsyium. 
Former Elcctro-Th(“ra])eutic Physician, Rad- 
cliffe Infirmary, (Oxford, .\uthor of The Prin¬ 
ciples of Electrotherapy. Fj.i ctkotherai’y. 

W. T. B. 

Wladyslaw Theodor Benda. Illustrator and 
painter Masks {in part). 

W. T. C. 

William Thomas Caiman. Kei-pi r of the Do 
partment of Zoology, British Museum, 1Q27- 
Barnacle; Bkanchiopoda (in part); 
ClRRirKDiA {in part); Coi’i:pon,\ {in 
part); Crab (in part); Crustacea (;h 
part); etc. 

W. Th. 

William Thalbitzer. Professor of ['.skimo Lan¬ 
guage and Culture, University of Copcaihagen. 

Eskimo Lange age. 

W. Tho. 

Wallace Thompson. Former I'iditor-iu-Chief of 
Ingenieria Internacional, New York. Author of 
The J^eople of Mexico; The Mexican Mind; 
Rainbow Countries of Central America; etc. 

Blaini,, James Cillespie; 
Bolivar, Simon; etc. 

W. T. I. 

William Thorton Innes. Founder and Director, 
Typothetae Ih'inting d'rade School, Philadel¬ 
phia. President, Innes and Sons, Publishers. 
Author of Contributions on Photo-Engraving; 
The Modern Aquarium; Goldfish \'arictics; 
Tropical Aquarium Eisiws. 

Ives, I' reueric J'Iegene. 

W. T. M. 

Rt. Rev. William Thomas Manning, D.D. 

Bishop of New \'ork. 

I’ROTESTANT Et’ISCOPAL ChURCUI. 

W. T. M. F. 

William T. M. Forbes. Department of Ento¬ 
mology, New York State College of Agri¬ 
culture, Cornell University .Vgric ultural Sta¬ 
tion, Ithaca, N.y. Author of J'he l^pidoptcra 
of New York and Neighboring States. 

Ailantiiltk, Cynthia or Eria Silk Moth; 

European C'orn Borer iin part); 

Lepidoptera {in part). 

W. Ts. 

William Thomas. Inspector of Schools under 
the Board of Education. Principal, Denbigh¬ 
shire Technical Institute, Wrexham, Wales. 

Adsorption. 

W. T. S. 

William T. Shanahan, M.D. Medical Super¬ 
intendent of Craig Colony, Soriyea, N.Y. 
Former President, Association for the Study of 
Epilepsy. Epilepsy. 

W. T. Sa. 

W. T. Saxton. Lecturer on Botany, University 
of Reading. Cymnosperms {in pari). 


W. T. T. 

William Tatem Tilden. Publisher and Editor 
of Rarquet Magazine. Three times World 
Champion of Tennis; seven times U.S. Cham¬ 
pion. Author of Art of Lawn Tennis; etc. 

Lawn Te.nnis and 1 'ennis {in part). 

W. Tu. 

Worth Tuttle. Writer. Contributor to the 
Saturday Review of Literature, Non' York, and 
numerous magazines. Bierce, Ambrose; 

Dickinson, Emlly. 

W. T. W. 

William Templeton Waugh. Kingsford Pro¬ 
fessor of History and Chairman of the De¬ 
partment of History, McCiill University, 
Montreal. 1025-32. Author of The Monarchy 
and the People; etc. 

Montcalm, T.ouis-Joseph 
de Montcalm CozoN, 

W. V. B. 

William Valentine Ball. Master of the Supreme 
Court, King’s Bench Division, 1Q21--43, Senior 
Master and King’s Remembrancer 1043- - 

Author of The Uiw of Libel as Affecting News¬ 
papers and Journalists; Bankruptcy, Deeds of 
Arrangement and Bills of Sale; etc. 

Appeal {in part); Bankruptcy {in pari); etc. 

W. V. Br. 

William Vincent Bradford. A commissioner of 
Inlantl Revenue arnl a Secretary’ to the Board, 
Loudon. Inland Re\ lnue. Board of. 

W. V. Bud. 

Wolfgang von Buddenbrock-Hettersdorf. Prf»- 
fessor of Zoology, University r»f Kiel, Director 
of the Zoological Institute and Museum, Kiel. 
Heakini;, Sense gi ; Sight, Sense of; etc. 

W. V. 0 . 

Willard Van Orman Quine, Lieut., U.S.N.R. 
Associate Professor of Philosophy, Harvard 
Univ'crsify, Bf)Slori, Mass, (on leave). Autlior 
of Mathcmatical Logic; etc. 

Ere(;e., Cori'Lou. 

W, W. 

Williston Walker, D.D. Eormerly Professor of 
(Jiurch History, Vale University. Autlior of 
History of the Congregational Churches in the 
United States; The Reformation; John Calvin. 

Bacon, Leonard-^ ( otton, John; 

Hopkins, Samuel. 

W. Wa. 

William Wardlaw. Professor of Idiysical Chem¬ 
istry, Birkbeck College, University of London. 
Secretary of the Chemical Society. 

Molybdenum {in part); Titanium; 

Ti n(;sten; Uranium. 

W. Wal. 

William Wallace. Fellow and Librarian (1871) 
of Merit)!! C^)llege, Oxford. Late Whyte Pro¬ 
fessor of Moral Philosophy. Author t)f 7 'he 
lA)gic of Hegel; Kant; Life of Arthur Schopen¬ 
hauer; Hegel’s Philosophy of Mind; etc. 

Arabian Philosophy {in part); 
Empedocles {in part); etc. 

W. W. C. 

Werrett Wallace Charters. Director Emeritus, 
Bureau of Educatio!ial Research, Ohio State 
University. Research Director, Stephens Col¬ 
lege, ig20~ . Author of Methods of Teaching; 
Curriculum Construction; etc. 

School and Curriculum {in part). 

W. W. Ch. 

Winn W. Chase. Associate Editor of Textile 
World. Cotton ant) the Cotton Industry 
{in part); etc. 

W. W. F. 

W. Warde Fowler. Late Fellow of Lincoln 
College, Oxford. Sub-Rector, 1881-1904. (iif- 
ford Ixcturer, Edinburgh University, 1908. 
Author of The City State of the Greeks and 
Romans; The Roman Festivals of the Republican 
Period; etc. Fortuna; Mars. 


W. W. Fe. 

Ward Willard Fetrow. AsstKiatc Chief, Co-op¬ 
erative Research and Service Division, Farm 
Credit Administration, Wa.shington, D.C. 

.Agricultural Co-operation (in part). 

W. W. Gd. 

William W. Gothard. Editor of Domestic Elngi- 
neering, ('hicago. Ill. Plumbing. 

W. W. H. 

W. W. Hawk. Former Vice-President, Dia¬ 
mond Match Company, New York. 

Diamond Match Company. 

W. W. Hr. 

Walter W. Heller. Assistant to the Director of 
J'ax Research, IkS. Dcpiartment of the Treas¬ 
ury, Washington, D.C'. Taxation. 

W. Wil. 

William Wilson. Head of the Switchgear De¬ 
velopment Department, (leneral Electric Co,, 
Ltd; I’ast Chairman South Midland Outre, 
Institution of l’'.leclrical ICngineers; author of 
Pfectric Control Gear and Industrial Pfectriji- 

Cation. IvLIX-TRIEH ATION of iNDtJSTRY 

{in part). 

W. W. M. 

William Wilson Morgan. Assistant Professor 
of .'Ystronomy, 'J'he University of (.'hicago, 
Chicago, III. 

Kapteyn, Jacobus Cornelius; 

Saturn {in part). 

W. W.-P. 

W. Wyatt-Paine. Stipendiary Magistrate, East 
Ham, London, 1925- 35. ('ircuits {in part); 

111 SB and and Wife {in part); etc. 
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A ^"T^IIIS letter has stood at the head of the al- 
X phabet during the whole of the {)criod that 
it can be traced historically. The name of the 
letter in the Phoenician period resembled the 
Hebrew name alcph ai;d was taken over by the 
Greeks in the form (jf alpha. In the Phoenician alphabet the 
letter stood for a species of breathing or inherent sound, since 
vowels were not rcprescut(“d in th(“ Semitic alphab(‘ts. The view' 
that the Greeks received their alphabet directly from the Phoeni¬ 
cians has now been largely abandoned. The character may there¬ 
fore have stood for a vowel in the alphabet before the Greeks 
took it over. It must indeed almost certainly have done so if it 
was in use among the peoples of Asia Minor previous to its use 
by the Greeks. Throughout its history variations have occurred 
in the form of the letter. The T'hocnician form was In the 
Lydian alphabet of the fifth century n.c. it appeared as in 
the Carian alphabet f\ or In the early Greek alphabet 
from the island of Thera, which may possibly be dated as far 
back as the eighth or ninth century b.c., its form was A or ^ • 
In the Greek alphabet of classical times its form was usually /J. 
Early Italian and Latin forms arc ^ and A • As early as the 
middle of the second century a.d, we find A a- form of A, 
and this is the ancestor of our present minuscule printed a by 
way of uncial A (fourth century) and ^ (eighth century), uncial 


writing being the name given to the round hand which in late 
Roman times superseded the square capitals that had been suit¬ 
able for inscription in stone. Under the influence of the uncial 
hand this ff)rm was adopted into C.'arolingian minuscules. Our 
rounded minuscule a derives from Latin cursive, in which in the 
fifth century a.d. appears the astonishing form , This is a 
hastily-w'rittcn majuscule distorted by its a[>cx having fallen 
to the left. In the sixth century the cursive form was , and 
from this in the .seventh century develops th^ form 
from which the rounded form of the Irish and early English 
hands grew. The rounded capital CL that sometimes appears in 
handwriting is the minuscule letter written large. 

The sound for which the letter consistently stood in Greek and 
Latin, and doubtless, generally speaking, in its immediate pre- 
Greek history, was the open low back vowel, usually known in 
modern English as continental a. There are of course countless 
slight variations in the method of pronouncing this sound. In 
English the sound has undergone far-reaching changes during and 
since the Middle English period. These are due to fronting, that 
is to say, pronouncing the sound more towards the front of the 
mouth, or to rounding, slightly rounding the lips, which has the 
effect of causing the sound to be pronounced higher in the mouth. 
At the present time the letter represents six principal vowel- 
sounds; (i) its original value, the low back vowel, as in father; 
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(2) ;in inl(.Tinediate vowel, as in man; (3) a closer vowel, further 
fronted, as in hnrr, oirurrin^' only before the licjuid r; (4) a 
diphthong (ei) as in lukr, spade. This is the sound that the letter 
now normally represents when the vowel is lonj;. (3) represents 
a sta^e in the develoimient of the sound on its way from (i) to 
(4; which was arrested at this {)oint when the vowel was followed 


Name of Form 

Approx- 

UMATE 

Date 

FORM OF LETTER 

PHOENICIAN 

B.C 1.200 

4 

CRETAN 

t.tOO-BOO 

IK 

theraean 

700-600 


ARCHAIC LATIN 

700-300 

A /\ A 

ATTIC 

600 


CORINTHIAN 

600 

^ A 

CHALCIDIAN 

600 

A 

IONIC 

403 

A 

ROMAN COLONIAL 

PRE- 

CLASSICAL 

AND 

CLASSICAL 

TIMES 

^ /fs 

URBAN ROMAN 

A 

FALISCAN 

^ and 

OSCAN 

I<q iq 

UMBRIAN 

/4 

CLASSICAL LATIN 

AND ONWARDS 


A 


The development of the letter a from Phoenician times, 

THROUGH CLASSICAL GREEK AND LATIN. TO THE PRESENT DAY 


l)y A similar fronting of this .sound took jdace in the Ionic- 
Attic dialects of (ireek, where sounds derived from the </-sound 
and represented in other dialects by a are repre.sentcd by ^7. 

The two remaining developments of the sound are due to round¬ 
ing; (5) the vowel of Water and (6) the vowel of was. This 
development is due to the influence of the. preceding bilabial 
spirant w. 

(B. F. C. A.) 

In Mnsic, A is the name of the first note of the musical alpha¬ 
bet and constitutes the Oth degree of the scale of C. In respect 
of pitch A 435.4 vibrations per second, this being the standard 
pitch or diapason normal. A is the note always given to orchestral 
players, usually by the oboe, for tuning purposes. 

{See I'lTCTi, ^IusIc:AL.) 

Al AT LLOYD’S, a popular expression denoting super-ex¬ 
cellence, derived from the prestige of the world's chief shipping 
registry. Lloyd's Register of British and Foreign Shipping. In 
fact, the highc'st classification assigned to iron and steel .ships is 
'Too Ai.” In this symbol, “too A“ denotes the condition of the 
hull, while the “i" denotes efficiency of eejuipment. ‘Ai” is 
almost obsolete, being the symbol of the highest classification of 
wooden vessels. * 

(See Lloyd’s Regtster of Shipping.') 

AA, the name of many small European rivers. The word is 
derived from the 0 . G. aha, cognate to the Latin aqua, w'ater 
(c/. Ger. -ac/i; Scand. d, aa, pronounced d). Among the streams 


! of this name arc;—Two rivers in west Russia, falling into the 
i Gulf of Riga with Riga lying between their mouths; a river in 
I northern France flowing through St. Omer and Gravelines, and a 
! river of Switzerland, in the cantons of Lucerne and Aargau, which 
carries the waters of Lakes Baldeggcr and Hallwiler into the Aar. 
In Germany there are the Westphalian Aa, joining the Werre at 
Herford, the Munster Aa, a tributary of the Ems, and others. 

AABENRAA, a town of Denmark, in Slesvig, at the head of 
a bay of that name, being an arm of the Little Belt. It ha.s a good 
harbour and a large carrying trade. Pop. (1940) 10,816. From 
1864 to 1919 it was in the German province of Schleswig. 

AACHEN (Fr. Aix-la-Chapelle; Dutch Aken), ancient city 
and spa, Rhenish Prussia, Germany, under the northern slopes of 
the Ardennes, on the Colognc-Brussels main line. 44 mi. W. by S. 
of Cologne. Pop. (1939) 165,710. Its municipal boundaries co¬ 
incide on the west with the frontiers of Belgium and Holland. In 
general appearance a prosperous, modern commercial town, it is 
full of mediaeval associations. The outer town is inainly new; 
while the ramparts of the old inner town are now promenades, 
with two anci(*nt gates, Ponttor and Marschiertor, remaining. The 
hot sulphur springs have been celebrated for centuries. The con¬ 
spicuous cluster of buildings in the ct'nlre of the city includes the 
cathedral and the Rathaus (town hall), a Gothic structure (1353- 
1370) built on the ruins of Charlemagne’s palace, W'hich contains 
the magnificent coronation hall of (he emperors (143^- by 6 ift.). 
The (wo original towers, Granusturm and Glockcnturm, were all 
but destroyed by fire in 1883; (heir restoration was completed in 
1903. Near the Rathaus is the Grashaus, restored in 1889 to 
hou.se the municipal archives. The cathedral, or minster, is in 
two distinct styles. The Romanesque Oetaeon, begun in 796, the 
finest extant Carolingian structure, was modelled on San Vitale 
at Ravenna, and con.secratcd by Pope Leo HI. in S05. Emiieror 
Otto HI. rebuilt it. on the original lines, in 9S3, after its de¬ 
struction by Norman raiders. It is surrounded on tlie lirst story 
by a gallery (the Hochmunster) with aniicjue marble and granite 
columns, of various sizc.s, brought from Rome, Ravenna and 
Trier, removed by Naptileon to Paris, hut restored after 1815. 
The mosaic rcprc.scnting Christ surrounded by “the four-and- 
twenty elders,” which originally lined the cupola, was executed 
in 1S81 from a I7lh century copy of the ancient originals. The 
bronze west doors date from 804. Underneath the dome, tradition 
places the tomb of Charlemagne, said to have been opened by 
Otto HI. in 1000 and to have shown the empmor’s body on a 
marble chair which was removed and long used for coron.itions. 
It is now in the gallery. The site of the tomb is marked by a 
stone slab, with the inscription Carlo Mo^no, and above it hangs 
the famous bronze chandelier presented by the emperor Barbarossa 
in 1168. In (he Hungarian chai)el, to the south-west, is the rich 
Cathedral Treasury, with fine mediaeval work such as the 13th 
century gold casket containing the relics of Charlemagne. The 
Gothic choir was added during the T4th and 15th centuries and 
contains the tomb of the emperor Otto III. The pulpit, a gift of 
emperor Henry II., dates from c. 1020. The cathedral possesses 
many relics, the more sacred of which are exhibited only once 
every seviai years, when (hey attract large crowds. 

The churches of St. Foillan (founded in the 12th century, but 
twice rebuilt, in the 15th and 17th centuries, and restored in 1883) 
and St. Paul, with its beautiful stained-gla.ss windows, are inter¬ 
esting. The Suermondt museum contains fme pictures by early 
German, Dutch and Flemish masters. There are many fine 
streets, squares and pulilic monuments. The fountain in the 
market square is surmounted by a statue of Charlemagne. In the 
principal square, Friedrich-Wilhclmplatz, is the Elisenbrunnen, 
with its colonnade and garden, the chief resort of visitors taking 
(he baths and waters. 

Since the working of extensive coalfields in the district almost 
every branch of iron industry has been carried on. Cloth, gla.ss, 
needles and pins are important products. The suburb of Burt- 
scheid, incorporated with Aachen in 1897, has old-established 
manufactures of cloth and needles and contains, among frequented 
thermal springs, the Schwertbad-Quelle (171°?,), .the warmest 
spring in Germany. 
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History* —The ancient city and watering place of Aachen rep¬ 
resents the Aquisgranum of the Romans, named after Apollo 
Granus, who was worshipped in connection with hot springs. 
As early as a.d. 765 King Pippin had a “palace” there, in which 
it is probable that Charlemagne was born. The greatness of 
Aachen was due to the latter, who between 777 and 786 built 
a magnificent palace on the site of that of his father, raised 
the place to the rank of the second city of the Empire, and 
made it for a while the centre of Western culture and learning. 
From the coronation of Louis the Pious in 813 until that of 
Ferdinand I. in 1531 the sacring of the German kings took place 
at Aachen; as many as 32 emperors and kings were crowned there. 
Late in the 12th century (i 172-76) the city was surrounded wdth 
walls by order of the emperor Frederick I., to whom (in 1166) 
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The rathaus or town hall at aachen, erected in 1353-70 on the 

SITE OF the palace OF THE EMPEROR CHARLEMAGNE 

and to his grandson Frederick II. (in 1215) it owed its first 
imr3ortant civic rights. In the i6th century Aachen began to de¬ 
cline. 

It lay too near the French frontier to be safe, and too remote 
from the centre of Germany to be convenient, as a capital; and 
in 1562 the election and coronation of Maximilian II. took place 
at Frankfort-on-Main, a precedent followed till the extinction 
of the Empire. In 1815 it was given to Prussia. In Nov. igi8, 
at the conclusion of World War I, Aachen was occupied for a 
period by Belgian troops. 

During World War II, because of its important aerodrome and 
railway connections, it was bombed many times by the Allies. 

BiBLiocaAPHY. —C. Quix, Gcschichte dcr Stadt Aachen (Aix, 18.39- 
41) ; F. Bock, Karls des grossen Pfalzkapelle (Cologne, 1867); J. Bcls- 
sel, Aachen als Kurort (1889); R. Pick, Aus Aachens Vergangenheit 
(Aachen, 1895). 

AAHMES: see Amasis. 

AAL, also known as AT, Ach, or Aich, the Hindustani names 
for the Morinda tinctoria and Morinda citrijolia, plants exten¬ 
sively cultivated in India on account of the reddish dye-stuff 
which their roots contain. The name is also applied to the dye, 
but the common trade name is Suranji. Its properties are due to 
the presence of a glucoside known as Morindin, which is com¬ 
pounded from glucose and probably a trioxy-methyl-anthra- 
quinone. 

AALBORG, seaport on the south bank of the Limfjord, 
North Jutland, Denmark, capital of Aalborg amt, and one of Den¬ 
mark’s oldest towns. Pop. (1940), 55.652. It is the seat of a 
bishop (1554) and has some old buildings, Jens Bangs Stenhus. 
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the castle called Aaiborghus, the Holy Ghost monastery and the 
Budolfi church. The municipal privileges date from 1342. Indus¬ 
tries include cement works, tobacco works, distilleries, chemical 
works (sulphuric acid and superpho.sphatc), cloth mills and the 
ship yard. 

AALEN, a town in Wiirttemberg, Germany, situated on the 
Kocher, a tributary of the Neckar, at the foot of the Swabian Alps, 
about som. E. of Stuttgart. Pop. (1 ().;{)) 16.003. Woollen and 
linen goods and ribbons are manufactured, and there arc tanneries 
and large iron works. Aalen was a free imperial city from 1360 
to 1802. when it was annexed to Wiirttemberg. 

AALESUND (or Alesund), seaport of Norway, in M0re 
fylke (county), 160 mi. N. by E. of Bergen by sea. Pop. (est. 
1936) 18,350. It is built on three islands, N0rv0, Asp0 and His- 
sen, enclosing the harbour. Founded in 1824, Aalesund is an im¬ 
portant export town for fish and fish products. It lies in a very 
productive fishing district; to the northwest lie the great cod- 
banks of Storeggen and Nyeggcn. Vessels also fish off Iceland, 
while a fleet of scaling boats is sent to the Arctic ocean. There are 
numerous factories connected with the fish industry and oil refin¬ 
eries, engineering works and a seining factory. Aalesund is or¬ 
dinarily a port of call for the Norwegian South American line (on 
account of the export of klip-fish) and for the routes Trondhjem- 
Hamburg, Tronclhjem-France and Trondhjem-England, and also 
for most coasting ves.sels trading in western Norway. There is 
some tourist industry connected with the adjacent centres of 
Geiranger and J0rund fjords. In 1904 Aalesund was wasted by a 
terrible fire. In the following years the town was planned on new 
lines and the houses in the centre were built of brick. German 
troops occupied Aalesund in 1940. 

AALI, MEHEMET, Pasjia (1815-1871), Turkish state.sman, 
was born at Constantinople, the son of a government official. He 
was ambassador in London (1842-45), and then foreign minister 
under Reshid Pasha. He took part in the congress of Vienna 
(1855) and in the congress of Paris (1856), and was five times 
grand vizier. Aali Pasha was one of the most zealous advocates 
of the introduction of Western reforms under the Sultans Abdul- 
Mejid and Abdul-Aziz. Fie died at Erenkoi in Asia Minor on 
Sept. 6, 1871. 

AALSMEER, a town in the province of North Holland, 
Holland, situated in low country about 10 mi. S.W. of Amsterdam. 
Pop. (1940) 10.420. It has railway communication with Haarlem 
and Utrecht. The flat country with its fertile sandy soil, which 
can be easily watered, provides ideal conditions for horticulture, 
and the town is surrounded by flower gardens and plant nurseries. 
Large quantities of plants, bulbs and blooms are exported an¬ 
nually. Aalsmeer was taken by Germany in May 1940. 

AAR or AARE, the largest river entirely within Switzerland. 
It rises in the great Aar glaciers, in the canton of Berne, west of 
the Grimsel pass. Beyond the Handegg waterfall the river 
traverses the Hasli Thai and expands into the Lake of Brienz, 
where it becomes navigable. It then crosses the swampy plain of 
the Bbdeli, between Interlaken (left) and Unterseen (right), be¬ 
fore again expanding into the Lake of Thun. Running north- 
north-west it encircles the lofty bluff on which the town of Berne 
is built, and then turns west, and later north. Near Aarbcrg its 
stream is diverted west by the Hagncck canal into the Lake of 
Bienne whence the Nidau canal runs east to Buren. Henceforth its 
long north-e.ast valley drains the central lowland of north Switzer¬ 
land, parallel to the Jura. The chief tributaries in this stretch are 
the Grosse Emme, Wigger, Suhr and Aa, all from the right. Below 
Brugg it receives first the Reuss, and then the Limmat or Linth. 
It now turns due north, and soon becomes itself an affluent of the 
Rhine (left), which it surpasses in volume, when they unite at 
Coblenz, opposite Waldshut. Length of river, i8im. Area of 
basin, 6,804sq.m, 

AARAU, the capital of the Swiss canton of Aargau. Pop. 
(1930), 11,666, mostly German-speaking Protestants. It is on 
the right bank of the Aar at the southern foot of the Jura, about 
som. by rail north-east of Berne, and 31m. north-west of Zurich. 
An ancient fortress, it was taken by the Bernese in 1415, and in 
1798 became for a time the capital of the Helvetic republic. 



AARDVARK—AASVOGEL 



The cape aarovark or anteater 
OF AFRICA WHICH GROWS USUALLY 
TO A LENGTH OF ABOUT 5 FT. 


Eight miles by rail north-ea.st are the famous sulphur baths of 
Schinznach, near which is the ruined castle of Habsburg, the 
original home of that hou.se. Industries include silk-ribbon 
weaving, foundries, cutlery, electrotechnical products and sci 
cntific instrument.s. Aarau i.s an important military centre. 

AARDVARK (ard'vark), “earth-pig,” the Dutch name for 
ant-eating mammals of the genus Orycteropus, confined to Africa 
{see Edentata). The typical 
form is 0 . a. ajer, or Cape-ant- 
bear from South Africa; other 
races arc found northward, both 
in forest and plains country to 
Senegal and the Sudan. The 
body is stout, with arched back; 
the limbs are .short and stout, 
armed with strong, blunt claw.s; 
the ears long; and the tail thick 
at the base and tapering gradu¬ 
ally. The elongated head is .set on a short thick neck, and at the 
extremity of the snout is a disc in which the nostrils open. The 
mouth is .small and tubular, furnished with a long extensile tongue. 
A large individual measured 6 ft. 8 in. In colour the Cape aard- 
vark is pale .sandy or yellow, the hair being scanty and allowing 
the skin to show; the northern aardvark has a still thinner coat, 
a shorter tail and longer head and ears. These animals are noctur¬ 
nal and burrow'ing. The strong claws make a hole in the side of 
the anthill, and the in.sects are collected on the extensile longue. 

AARDWOLF (earth-wolf). a South and East African car¬ 
nivorous mammal (Protrks cristatus), like a small striped hyena, 
but with a more pointed muzzle, sharper ears and a long erectile 
mane. It is burrowing in habit and feeds on termites. 

AARGAU, a canton of north Switzerland, comprising the 
lower course of the River Aar {q.v.), whence its name. Its total 
ari-a is 548 stj.mi. It forms the northeastern section of the great 
Swis.s plateau which occupies the trough between the Alps and the 
Jura. Its fertile valleys alternate with pleasantly wooded hills. 

In 1415 the Aargau region, previou.sly the centre of the Habs- 
burgs, was taken from them l)y the Swiss Confederates. Berne 
kept the southwest ])ortion. In 1708 the Bernese part became 
the canton of Aargau of the Helvetic republic and the remainder 
of the Aargau region formed the canton of Baden. In 1803 the 
two halves (plus the Frick glen, ceded in 1802 by Au.stria to 
the Helvetic republic) were united under the name of Canton 
Aargau and admitted to membership in the Swi.ss confederation. 

The population of the canton in 1941 was 269,873, almost 
exclusively Cemian-speaking, with Protestants predominating. 
The canton, the capital of which is Aarau (g.v.), is governed by 
an executive council of five elected by direct vote. Principal 
industries include silk-ribbon weaving, electro-technique pro¬ 
duction and the production of tobacco and wines. Baden 
an important city of the canton, has a tourist industr>' dependent 
on its hot sulphur springs. The canton sends 12 members (on the 
basis of the 1941 census) to the federal Nafionalrat. 

AARHUS, seaport and second city of Denmark, capital of 
Aarhus amt, east coast of Jutland, on Aarhus bay. Pop, (1940) 
99,88t. It is first mentioned as a town in the 12th century, 
since when, at least, it h.as been the seat of a bi.shop. The 
town’s first charter is dated 1441. Aarhus has a large harbour 
of three basins. It is the shipping and commercial centre for 
Jutland and is also known for its iron and oil industries. The 
district is low-lying, fertile and well wooded. 


AARON, the traditional founder and head of the Jewish 
priesthood, who, in company with Moses, led the Israelites out 
of Egypt (see Exodus, the; Moses). His association with Moses 
in this matter goes back to an ancient tradition, current in north¬ 
ern Israel, though the records derived from the south do not 
seem to mention him till after the Exile. 

In the earlier narratives of the Pentateuch Aaron is mentioned 
in connection with four events only, (a) the Exodus itself, where 
he appears as the companion of Moses, (b) as supporting Moses 
at the battle of Rephidim, (c) as the maker of the golden calf 
(see Calf, The Golden) and (d) as rebelling, along with his sis¬ 


ter Miriam, against the authority of Moses, on the ground that the 
latter had married a foreign wife (Num. xii.). It may be con¬ 
jectured that his name did not occur in the original story from 
which the narrative of Ex, xxxii, was ultimately derived, but as 
it stands the passage suggests—as does also (d )—that there was 
a tradition of hostility between Moses and Aaron, rather than one 
of as.sociation. 

Throughout the period of the monarchy (at least since the 
death of David) and even in Ezekiel, the legitimate priests at 
Jerusalem belong to the house of Zadok. It is only after the 
Exile that Aaron takes his place. In the whole of the sacerdotal 
literature, commonly ascribed to P, Aaron stands by the side of 
Moses. The latter is the representative of the secular power of 
Yahweh, Aaron is his religious vice-gerent. Thus he takes a 
share in producing the plagues in Egypt, stands by his brother’s 
side (in the prc-cxilic narratives he is called the brother of 
Miriam, but not of Moses) by the Red sea, wields the sacred rod, 
i.s cho.sen and miraculously vindicated as high priest, and is made 
the centre of the whole ritual system. 

The process by which tradition changed Aaron from being a 
possible rival to Moses into his ecclesiastical counterpart, has 
never been sati.sfactorily explained. R, H. Kennett has advanced 
the theory that the Aaronides were originally the priests of 
Bethel, and that their post-exilic position in Jerusalem was due 
to a compromise made during or shortly after the Exile. This 
theory certainly offers an explanation of several difficulties, but 
there are others which it fails to meet, and hence it has not met 
with general acceptance. (T. H. R.) 

AARON’S ROD, the popular name given to various tall 
flowering plants such as garden orpine, or live-for-ever, great 
mullein and goldenrod. In architecture the term is given to an 
ornamental rod with sprouting leaves, or sometimes with a serpent 
entwined round it (from the Biblical references in Exodus vii. 10 
and Numbers xvii. 8), 

AARSSENS or Aarssen, FRANCIS VAN (1572-1641), 
Dutch diplomatist and statesman. Johan van Oldenbarncveldt 
sent him, at the age of 26 years, as a diplomatic agent of the 
States-General of the United Provinces to the court of France. 
He helped to negotiate the 12 years’ truce in 1606. Recalled from 
his po.st by Oldenbarncveldt in 1616, he was one of the “packed” 
court of judges who in 1619 condemned the aged statesman to 
death. For his share in this judicial murder a deep stain rests on 
the memory of Aarssens. He was confidential adviser on foreign 
affairs to Maurice, prince of Orange, and afterwards to Frederick 
Henry, and was sent on special embassies to Venice, Germany and 
England. 

AASEN, IVAR (1813-1896), Norwegian philologist and lexi¬ 
cographer, was bom at Aasen i Orsten, in Sondmore, Norway, 
Aug. 5, 1813. His first publication was a small collection of folk¬ 
songs in the Sondmore dialect (1843). The Grammar of the 
Norwegian Dialects (1848) and the Dictionary of the Norwegian 
Dialects (1850) prepared the way for the wide cultivation of the 
popular language in Norwegian, since Aasen really did no less 
than con.struct, out of the different materials at his disposal, a 
popular language or definite folke-maal for Norway. With cer¬ 
tain modifications, this artificial language is that which has been 
adopted ever since by those who write in dialect and which later 
enthusiasts have endeavoured to impose upon Norway as her offi¬ 
cial language in the place of Dano-Norwegian. Aasen composed 
poems and plays in the compo.site dialect and continued to enlarge 
and improve his grammars and his dictionary. Quite early in his 
career (1S42) he had begun to receive a stipend to enable him to 
give his entire attention to his philological investigations, and the 
Storting treated him with more generosity as he grew older. 
Aasen holds perhaps an isolated place in literary history as the 
one man who has invented, or at least selected and constructed, 
a language which pleased so many thousands of his countrymen 
that they accepted it for their schools, their sermons and their 
songs. Aasen died in Christiania, Sept. 23, 1896. 

AASVOGEL, the name by which the South African spe¬ 
cies of vultures (q.v.) are known. Literally it means “carrion- 
bird.” 
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AB, the fifth month of the ecclesiastical year of the Jews. 
It corresponds to the period of July 15 to Aug. 15. The word is 
of Babylonian origin, adopted by the Jews after the Babylonian 
exile. 

On the ninth is kept the Fast of Ab. or the Black Fast, to 
bewail the destruction of the first temple by Nebuchadrezzar 
(586 B.c.) and of the second by Titus (a.d. 70), 

ABA, (i) a form of altazimuth instrument invented by, and 
called after, Antoine Thomson d’Abbadie; (2) a rough home- 
spun manufactured in Bulgaria; (3) a long coarse shirt worn by 
the Bedouin Arabs. 

ABABDA, a nomad tribe of Arabs who reach northward to 
the Kena-Kusayr road, in the country cast of Luxor Diran, Aswan 
and the Northern Atbai. They call themselves “sons of the 
Jinns,” and they are the Gebadei of Pliny and probably the 
Troglodytes of classical writers. From time immemorial they have 
acted as guides to caravans through the Nubian desert and up the 
Nile valley as far as Sennar. Many of them are employed in the 
telegraph service across the Arabian desert. They are great trade 
carriers and visit far away districts. The Ababda of Egypt, 
numbering some 30,000, are governed by an hereditary “chief”; 
they generally speak Arabic mingled with Barabra words. As a 
tribe they claim descent from Selman, an Arab of the Beni Hik'd. 
They have adopted the dress and habits of the fellahin. In 
Nubia they live in villages, and their princi[)al means of liveli¬ 
hood include agriculture, fishing, peddling, charcoal-burning, 
wood-gathering and trading in gums and drug.s. The Ababda build 
huts with hurdles and mats or live in natural caves. Their chief 
means of transportation is the camel and their chief foods are 
milk and durra. They are very suiKTstitious, believing, for exam¬ 
ple, that evil would overtake a family if a girl member should, 
after her marriage, ever set eyes on her mother; hence the .'Xbabda 
husband has to make his home far from his wife’s village. In the 
Mahdist troubles (1882-98) many “friendlies’’ were recruited 
from this tribe. 

Biuliograi'TTY. —Sir F. R. Wingate, Mahdism and the Enypiian 
Sudan (1801); Giu.scppc Sergi, Ajrha: Antropoloy^ia della Stirpe 
Caniitica (1897) ; A. H. Keane, Ethnology of Egyptian Sudan (1884); 
Anglo-Egyptian Sudan, edited by Count GUichen (1905); Joseph 
von Russegger, Die Reisen in Afrika (1841-50); II. A. MacMichael, 
History of the Arabs in the Sudan (1922). 

ABACA FIBRE, the most valuable of all fibres for cordage, 
the product of Musa text ills (family Musaceac). This fibre is 
also known in the trade as manila and manila hemp, but abaca 
is a hard fibre and is entirely different from true hemp, which is 
a soft fibre and is the product of Cannabis sativa. 

The abaca plant, which resembles in appearance the banana and 
plantain, to which it is closely related, is a perennial growing 
from short rootstocks. Numerous suckers grow from the root¬ 
stocks, forming a duster of stalks 10 to 25 ft. in height. The.sc 
stalks are formed by the broad, overlapping leaf sterns and bear 
at the top a crown of large, undivided leaves. The point of 
growth is at the base, and the fibre is obtained from the outer por¬ 
tion of each successive leaf stem. The flower stalk is pushed up 
through the centre of the plant, bearing at the top flowers that are 
followed by fruits similar to small banana.s but filled with black 
seeds. Abacd plants grown from seeds do not come true to type, 
and this plant is propagated from suckers or from rootstocks. 

The abaca plant flowers when about two years old, at which 
stage it is in the most favourable condition for the production of 
fibre. The stalk is then cut down, and the outer fibre-bearing 
layer of each successive leaf stem is stripped off in the form of 
ribbons, known as “tuxies.” The tuxies are pulled under a knife 
that is pressed against a block of wood by means of a bamboo 
spring. This scraping process removes the pulp and other waste 
material, leaving the cleaned fibre in the hand.s of the operator. 
The fibre so cleaned has only to be hung up to dry in the open 
air, when, without further treatment, it is ready to be graded and 
baled for shipment. A small machine that is an adaptation of the 
hand cleaning process is used rather extensively in the Philippines. 
In operating this machine, the tuxie is looped around a revolving 
wooden spindle, which draws it under the stripping knife. Large 


automatic machines, of the same t5'’pc as the sisal-cleaning ma¬ 
chines, arc used for cleaning abacA fibre in the Netherlands Indies 
and in countries of Latin America. 

The (juality or grade of abaci fibre is determined by the part 
of the stalk from which the fibre is obtained, oy the amount of 
serration of the stripping knives and the degree of tension hold¬ 
ing the knife against the block, and bv prompt and careful drying 
of the fibre. The outer sheaths of the abaca stalk contain a 
rather short, strong but discoloured fibre; the middle sheaths 
produce a fibre of medium colour and good strength; the sheaths 
near the centre of the stalk have a ver>' white, fine fibre of 
medium strength. In the process of cleaning abaca fibre, the use 
of coarsely serrated stripping knives and the lack of proper ten¬ 
sion on the stripping knife result in the production of coarse, 
low-grade fibre. Delay and carelessness in drying affect both 
the colour and the strength of the fibre. 

The exceptional strength of abaca fibre and its quality of re¬ 
sistance to the action of salt water make it particularly suitable 
for marine cordage. It is also largely u.scd for well-drilling cables, 
hoi.sting ropes and various other types of roi)e where strength 
and durability are required. Henequen and sisal have largely re- 
placed abaca as a binder twine fibre. In the Philippines the su¬ 
perior grades of abaca are used for textile fabrics, hats, slippers, 
rugs and various other articles. In Japan, large quantities of 
abaca fibre, and particularly the waste products, are used for 
the manufacture of paiKT, From the old and disintegrated ropes 
is made the well-known manila paper. 

The abaca plant has been introduced into many different tropi¬ 
cal regions, including the Netherlands Indies, India, the Anda¬ 
man Islands, the West Indies and Central America; formerly the 
commercial production of this fibre was contineil to the Philippine 
Islands. About 1921, shiimients of abaca rootstocks were made 
from the Philippine Islands to Sumatra, where fairly large plant¬ 
ings were made. Despite some cx[)ansion of the industry there, 
it remained relatively unimportant. Small abaca plantings were 
also made in North Borneo, In 1925 a shipment of propagating 
material of the superior varieties of abaca was brought from the 
Philippine Islands to the Republic of Panama by the United 
States department of agriculture. It was determined by experi¬ 
mental plantings that the climatic and soil conditions of this re¬ 
gion are suitable for the abaca plant; that this plant is resistant 
to the more .serious diseases of the banana plant and that abaca 
fibre of excellent quality can be i)roduced in tropical America. In 
J937 and 1939 these plantings were expanded to about 2.000 
acres, and in 1942 there was a larger expansion both in Panama 
and in other countries of Central America. (H. T. F^s.) 

ABACUS, an early device for tracing numerals on a dust 
covered board. There have been three standard types; (1) a board 
covered with dust, whence the derivation, or, at a later period, 
w'ith wax, and serving the same punjose as a slate in the 19th 
century or as the modern pad of 
paper; (2) a table marked with 
lines upon or between which were 
placed loo.se counters in.the form 
of small discs of metal, bone, 
glass or other material, or (in 
China) in the form of rods; and 
(3) a table on which the counters 
were fastened by means of 
grooves. 

The early counter abacus was 
a table with lines to represent 
units, tens, hundreds, etc., or to 
represent different units of value, 
like pounds, shillings and pence. 
Addition on such an abacu.s was doubtless performed as rep¬ 
resented in fig. I, which shows the successive steps in the addition 
of 64 and 239. Subtraction was simply the process of taking away 
counters; multiplication was con.sidered as repeated addition, and 
division as repeated subtraction. This type of abacus was known 
in the Mediterranean countries, and Herodotus (c. 450 b.c.) is au¬ 
thority for the statement that the Egyptians wrote their figures 



mOM SMITH, -HISTURY OF MATHKMATICS” 

Fig. 1 .—a probable form of 

EARLY COMPUTATION 


The linei represent hundreds, tens and 
units. The computation represented is: 
239 f 64 == 29 [ 13 ]-f 2 [ 10 ] 3 == 2 tl 0 ]- 

3=303 
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and reckoned with ix*bhles “bringins: the hand from right to left,*’ 
while the Greeks proceeded in the opposite direction. There are 
.several references (o the abacus in Roman literature, and what is 
apparently a Greek computing table was found in the 19th century 
on the island of Salamis. 

Latin writers tell of three types of abacus in use in Rome, 



Various types of early computing devices 

Fig. 2.—A late Roman abacus, whose source is unknown. This bronze 
piece of uncertain date has grooves In which the counters glide. Each 
upper button represents five units and each lower button one unit of the 
order In which the column standi 

Fig. 3.—Korean computing rods. Made of bone, these rods were used In the 
native Korean schools until the end of the isih century 
Fig. 4.—A Japanese ruled "Sangi" board. Upon this board the computing 
rods ("Sangi") were placed to represent algebraic coefficients 
Fig. 5.—A modem Chinese abacus. The "suan-pan" was used as early as the 
12th century. The number represented is 27091. Each upper bead has 
a value of five of Its order and each lower bead the value of one of Its 
order. Often employed in Chinese laundries 
Fig. 6.—-A Japanese abacus. The "soroban" was in use as early as the 16th 
century. The number represented In the central part Is 90278 

namely; (i) the sand board or the wax tablet, (2) a marked 
table for counters, and (3) a table with grooves in which the 
counters were free to slide. Fig. 2 shows a late Roman abacus now 
in the British museum, each upper button representing five units 
of the order in which the column stands, and each lower button 


repre.senting one unit of the same order. Cicero {Phil. Frag., V, 
59) speaks of the counters as aera (bronzes), but the common 
name was calculi (pebble.s) or abaculi, the pieces being made of 
stone, ivory (Juvenal, xi, 131), metal or coloured glass (Pliny, 
Hist. Nat., xxxvi, 26, 67). 

The earliest type of abacus in China seems to have been the 
“bamboo rods” that served instead of counters. These were 
known as early as the 6th century b.c. and they survived in 
Korea until the close of the 19th century (fig. 3). They found 
their way into Japan about the year 600 and were known as sangi 
or .sanchu. Until recent times they were used to represent alge¬ 
braic coefficients, being placed on a board ruled as shown in fig. 4. 
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Fig. 8.—A MEDIAEVAL 
COMPUTING TABLE 
This method of ruling the 
computing board was ex¬ 
tensively used in the 
middle ages 

Since the 12th century the suan-pan (computing tray; see fig. 5) 
has been generally used throughout China. The chief difference 
between this and the Roman abacus lies in the fact that it has 
one more bead in each section. In the i6th century this type, 
slightly changed and bearing the kindred name of soroban (fig. 6). 
found its way into Japan, where it is still in use. An abacus differ¬ 
ing considerably from the Roman or oriental types is found in 
the middle eastern countries. The Turks call it the coulba; the 
Armenians, the choreb; and the Russians, the s’choty (fig. 7). As 
in the case of the suan-pan and the .soroban, this permits of rapid 
computation and serves a purpose similar to that of the modern 
calculating machines (q.v.). 

There appeared in Europe in the middle ages the line abacus. 
This type of abacus consisted of a table ruled with horizontal lines 
representing the successive pow'- 
ers of ten, each space represent¬ 
ing half the value of the line im¬ 
mediately above it (fig. 8). This 
type was in use until well into 
the i8th century. A pupil who 
could compute on such a table 
was said to “know the lines,” and 
the verb “to aljacus” was used as 
the equivalent of the verb “to 
compute.” The method employed 
may be inferred from a passage 
in Robert Recorde’s Ground of 
Artes (about 1542) as shown in 
fig- 9 - 

The discs that were used in 
computing were commonly known 
in Great Britain as “counters” 
(countures, cowntouris); in the 
Latin books as projectiles {pro, 
forward, + jacere, to throw), 
being thrown or cast upon the counting board, or as denarii sup- 
putarii (computing pennies); and in France as jetons (with many 
such variants as gects, jectoirs, gietons and jettons, from jacere, 
to throw). In Germany a counter was called a Rechenpfennig 
or Zaklpfennig (number penny). Such later expressions as “cast 
an account,” “borrow one,” “carry two,” and possibly “lay a 
wager” have their origin in this kind of computation. The Court 
of the Exchequer, the “counting house,” the “counter” in 
the modern shop, billiard counters, poker “chips,” and various 
games trace their origin to the counting board. 


but ttoo fummeg at oneg to«ftb<r: 
be it, you mayr abbe mott.ag Jt tbtl ttl 
yonanonc. tbnrfox tbiitnnc you tbylU 
Abbe ttoo ftimnrg,youlbaU ftt botonc 
one of them,It toMib not tohtebe. anb tben 
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tbattbat lyne maye 
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Fig. 9.—A FACSIMILE PAGE FROM 
ROBERT RECORDE, "GROUND OF 
ARTES* 

This reduoad page, from the edition of 
1558, thowi the first step In the addi¬ 
tion of 2659 and 8342 



Fig. 7.—A RUSSIAN ABACUS 


The “s’choty" of the Russians, 
“ohoreb" of tho Armenians or 
‘‘ooulba’’ of the Turks. The wires are 
slightly arched, a feature which Is 
not shown in the illustration 
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Gerbert (c. looo), who became Pope Sylvester II, invented an 
“arc abacus” in which each counter bore a certain Indo-Arabic 
numeral excepting the zero, the periods in groups of three being 
united by an arc. It had little recognition, however, for as soon 
as the significance of the zero became apparent (see Numerals) 
it was manifestly oi no value. 

(See Calculating Machines; Finger Numerals.) 

Bibliography. —On the history of the abacus, D. E. Smith, History 
of Mathematics, voJ. ii, pp. 156-195 (Boston, Ginn, 1925), (bibl. 
for further study, p. 157); C. G. Knott, “The Abacus in its Historic 
and Scientific Aspects,” Transactions of the Asiatic Society of Japan, 
vol. xiv, p. 18 (Yokohama, 1886), (particularly valuable with respect 
to the Japanese soroban); F. P, Barnard, The Casting-counter and 
the Counting-board (Oxford, 1916) (the standard treatise on counters; 
numerous illus.). (D. E.S.) 

ABACUS, in architecture, the upper member of a column 
capital whose function is to provide a supporting surface for the 
structure above. In Egyptian capitals it is smaller than the parts 
below and in the late work it has great height. In the Greek Doric 
order it is a plain square slab, but in the Roman Doric it is usually 
crowned by a moulding. In the Greek Ionic order it is at first rec¬ 
tangular, to cap the projection of the volutes, but later becomes 
.square, except at corner capitals where it is curved but over the 
angle volutes. In both Greek and Roman Corinthian orders and 
in the composite and four-sided or Scamozzi Ionic order it is 
moulded with concave sides and usually the corners are cut off 
slightly. In Romanesejue architecture the abacus usually is square, 
with sides splayed or moulded, and in the Gothic, outside of Eng¬ 
land, it is square or octagonal and richly moulded. In English 
Gothic, however, circular forms are frequent, especially in 13th- 
century w'ork. The diminutive, abaciscus, is applied to the squares 
of a tessellated pavement. 

ABADAN (Iran), an island situated in the delta of the 
Shatt-al-Arab (q.v.), 40 miles in length, from 2 to 12 miles 
in breadth, bounded on the north and cast by the Karun river 
(q.v.) and its tributary, the Bahmishir, on the west by the Shatl- 
al-Arab, and on the south by the Persian gulf. It is known to Arabs 
as Jazirat-ul-Khidhr from a tomb situated on the Bahmishir dedi¬ 
cated to the saint of that name. Abadan is referred to by the 
historian Nasir Khusrau, writing in the 13th century, as the most 
southerly settlement of Mesopotamia, and it is not improbable 
that it is identical with the site of the port Charax mentioned by 
Herodotus. The possession of this island was long in dispute 
between Persia and Turkey. It w^as definitely allotted to Persia 
by the treaty of Erzerum, 1847, the Turks however retaining 
control of the whole of the Shatt-al-Arab while ensuring to Persia 
freedom of navigation. 

In 1909 the Anglo-Persian Oil Company, Ltd. (q.v.), under a 
lease agreement with the local overlord, the sheikh of Moham- 
raerah, established its pipe-line terminus and refinery on the island 
between the hamicts of Braim and Bawardah, and this settlement, 
now known as Abadan (lat. 30° 21' N., long. 48° 17' E.), de¬ 
veloped into a town of between 50,000 and 60,000 people, organ¬ 
ized by the Iranian government as a municipality. Fifteen deep¬ 
water jetties have been built along the foreshore to facilitate the 
loading of tankers and the unloading of machinery, etc. Exports 
of oil during 1942 from Abadan totalled nearly 5,000,000 tons. 
During the same period imjwrts of machinery, etc., unloaded at 
Abadan totalled about 85,000 tons, with a value over 164,000,000 
rials. There is an excellent equipment of derricks and travelling 
cranes and several berths for good-sized vessels. The distance 
along the pipe line from Masjid Suleiman to Abadan is about 137 
miles. Communication exists by a very good motor road from 
Abadan to Mohammerah, 9 miles; from Abadan to Ahwaz up the 
pipe line, 78 miles, and thence to Masjid Suleiman, a further 68 
miles. A motor road also exists from Basra (q.v.) to Sibah, oppo¬ 
site Abadan, on the right bank of the Shatt-al-Arab. 

See J. W. Williamson, In a Persian OH Field (1927). 

ABADDON, a Hebrew word meaning “destruction.” In 
poetry it comes to mean “place of destruction,” and so the under¬ 
world or Sheol (cf. Job xxvi, 6). In Rev. ix, ii Abaddon is used 
of hell personified, the prince of the underworld. The term is here 
explained as Apollyon (q.v.), the “destroyer,” 
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ABADEH, a small town of Iran, lying over 6,000 ft. above 
sea level in a fertile tract on the road between Isfahan and 
Shiraz. It has telegraph and post offices, and is famed for its 
woodwork; small boxes, trays and spoons with elaborately carved 
lace-like handles are made of pear and boxwood. 

ABA£, a town, Greece, in the northeastern corner of Phocis, 
famous in early times for its oracle of Apollo, one of those con¬ 
sulted by Croesus (Herod, i, 46). Its rich treasures (Herod, viii, 
33) were .sacked by the Persians, and the temple remained ruin¬ 
ous. The oracle was, however, still consulted, e.g., by the Theban^ 
before Leuctra (Paus. iv, 32, 5). The temple, burned again during 
the Sacred War, was very dilapidated when seen by Pausanias (x, 
35); some restoration and the building of a new temple was 
undertaken by Hadrian. Privileges due to the sanctity of the 
shrine {Bull. Corresp. Hell, vi, jyi), were confirmed to the 
pco})le of Abae by the Ronian.s, The polygonal walls of the acrop>- 
olis may still be seen, with one gateway and traces of town walls 
below. See W. M. Leake. Travels in Northern Greece, ii, p. 163; 
V. W. Yorke, founial of Hellenic Studies, xvi, pp. 291-312. 

ABAILARD: see Abelard. 

ABAKANSK, or Abakan, capital of Khakass autonomous 
region in the Krasnoyarsk province of the R.S.F.S.R. Pop. of 
region (1939) 270,655. Area 19,276 sq.mi. It is situated in 
54*^ 26' N. and 91° 15' E., north of the junction of the Abakan 
river with the Yenisei river; it is a river port with a wharf. It lies 
in the fertile and .sheltered Minirsinsk oasis and is linked by river 
to Kra.snoyarsk on the Trans-Siberian railway; the railway from 
Achinsk to Minusinsk pusses it on the west bank of the river. It 
is a centre for grain, potatoes, cattle, beekeeping products, etc., 
but is liable to occasional severe floods. Near it are tumuli of the 
Li-Kitai and .statues 7 to 9 ft. high, covered with hieroglyphs. 
Abakansk had in 19^9 a population of 13.500. 

ABALONE (a Sj)anish word of unknown derivation), the 
name given in California to various species of molluscs of the 
widely distributed genus Halioiis (“car shells,” Ormers). The 
shell of these animals yields mother-of-pearl and is u.sed in button 
making and inlaying. The abalone was a favourite article of food 
among the Indians of California, and is still eaten there as well as 
in Japan and China. 

' The Californian abalone is rcjiresented by various species; Hal- 
iotis splendens, H. rufescens and //. cracherodii are the most im¬ 
portant ones. (See Ormer. ) 

Bibi.iocraphy.— See, H. Pilsbry, Manual of Conchology (1890); 
J. Keep, The Nautilus (1880). (G. C. R.; X.) 

ABANA (or, as indicated to be read in the Hebrew text, 
Amana, classical CItrysorrIioas) and Piiarpar (Heb. Parpar) the 
“rivers of Damascus” (II Ki. v, 12). They arc commonly identi¬ 
fied with the two most important rivers of the district, the Barada, 
flowing through Damascus from its source in the Anti-Lebanon, 
and the ‘Awaj, some 8 mi. S. of Damascus with its source in the 
Hermon range. The size of the rivers was probably of less mo¬ 
ment than the sacredness of their waters. Abana (or Amana) may 
well be the Barada. A tributary, the Nahr Banias, perhaps retains 
an echo of the name. North of the ‘Awaj is the independent Bar- 
bar in which we seem to have the name Pharpar. All the rivers of 
the district are either entirely dissipated in irrigation or eventually 
lose themselves in marshes to the east. 

ABANCOURT, CHARLES XAVIER JOSEPH DE 
FRANQUEVELLE D’ (1758-1792), French statesman, was 
Louis XVI’s last minister of war (July 1792), and organized the 
defen.se of the Tuileries for Aug. 10. He was arrested for treason 
to the nation and sent to Orleans to be tried. At the end of 
August the assembly ordered Abancourt and the other prisoners 
at Orleans to be transferred to Paris. At Versailles the escort 
learned of the massacres at Paris, and Abancourt and his fellow- 
prisoners were murdered on Sept. 8, 1792. 

ABANDONMENT, in law, the relinquishment of an in¬ 
terest, claim, privilege or possession. Its signification varies 
according to the branch of the law in which it is employed, but 
the more important uses of the word are summarized below. 

Abandonment of an action is the discontinuance of pro¬ 
ceedings commenced in the High Court of Justice either because 
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the plaintiff is convinced that he will not succeed in his action or 
for other reasons. Previous to the Judicature Act of 1875, 
siderable latitude was allowed as to the time when a suitor mi^ht 
abandon his action, and yet preserve his right to bring another 
action on the same suit; but since 1875 this right has been con¬ 
siderably curtailed, and a plaintiff who has delivered his reply, 
and afterwards wishes to abandon his action, can generally obtain 
leave so to do only on condition of bringing no further proceedings 
in the matter. {See Pkactice and Procedure.) 

' Abandonment in marine insurance is the surrender of the 
ship or goods insured to the insurers, in the case of a constructive 
total loss of the thing insured. For the requisites and effects of 
abandonment in this sense see Marine Insurance. 

Abandonment of wife and children is dealt with under 
Desertion. For the abandonment of a child of any age, sec the 
articles Children—Protective Laws and Dtvorcie. 

Abandonment of domicile is the ceasing to reside permanently 
in a former domicile coupled with the intention of choosing a 
new domicile. The presumptions which will guide the court in 
deciding whether a former domicile has been abandoned or not 
must be inferred from the facts of each individual case. {See 
Domicile.) 

Abandonment of an easement is the relinquishment of some 
accommodation or right in another’s land, such as right of way, 
free access of light and air, etc. {See Easement.) 

ABANO, PIETRO D’ (c. 1250-C. 1316), known also as Pe- 
TRUS DE Apono or Aponensis, Italian physician and philosopher, 
was born at Aliano in 1250 or 1246. After studying medicine and 
philosophy at Paris he practised at Padua. He was twice brought 
to trial by the Incjuisition on a charge of practising magic; on the 
first occasion he was acquitted, and he died liefore the second trial 
was completed. His best known works, in which he advocates the 
systems of Averroes and other Arabian writers, are the Conciliator 
di^crentiarutn quae inter philosophos et medicos versantur 
and De venenis eorumque remcdlis. 

ABANO TERME, a town in the jirovincc of Padua, Italy, 
on the eastern slope of Monti Euganei, Cm. S.W. by rail of Padua. 
Pop. (i(j 36) 1.232 (town), 7,062 (commune). Its popular hot 
springs and mud baths were known to the Romans as Aponi jons 
or Aquae Putavinae. Ancient remains have been found. The 
Italian Comando Supremo was fi.xed here from Jan. igi8 to the 
signing of the Armistice, Nov. 3, in tlie local Villa Giiisti. 

ABANTES, the traditional name of the ancient inhabitants 
of Euboea, to whom was also ascribed the building of the town 
of Abac in Phocis. 

ABARBANEL: sec Abrabanel, Isaac. 

ABASGIA: sec Georgia. 

ABATED, an obsolescent technical term applied in masonry' 
and metal work to portions sunk beneath the general surface, as 
in panels where the background is sunk so as to leave letters or 
ornament in relief, 

ABATEMENT, a beating down or diminishing, a term used 
esiR'cially in various legal phrases. 

Abatement of a nuisance is the remedy of destroying or 
removing, allowed by law to a person or public authority injured 
by a public nuisance, provided no breach of the peace is com¬ 
mitted in doing so. In the case of private nuisances abate¬ 
ment is also allowed provided there be no breach of the peace, 
and no damage be occasioned beyond what the removal of the 
nuisance reejuires {sec Nuisance). 

Abatement of freehold takes place where, after the death 
of the person last seized, a stranger enters upon lands before the 
entry of the heir or devisee, and keeps the latter out of pos.ses- 
sion. It differs from intrusion, which is a similar entry by a 
stranger on the death of a tenant for life, to the prejudice of the 
reversioner, or remainder man; and from disseisin, which is the 
forcible or fraudulent expulsion of a person seized of the freehold 
{see Freehold). 

Abatement of debts and legacies —When the assets of a 
deceased person are not sufficient to satisfy fully all the vari¬ 
ous creditors, their debts must abate yiroportionalely, and they 
must accept a dividend. Also, in the case of legacies, when the 


funds or assets out of which they are payable are not sufficient 
to pay them in full, the legacies abate in proportion, unless there 
is a priority given .specially to any particular legacy {see Legacy). 
Annuities are subject to the same rule as general legacies. 

Abatement in pleading, or plea in abatement, was directed 
to defeating or quashing a particular action by some matter, such 
as a defect in form or the personal incompetency of the parties 
suing, pleaded by the defendant. All pleas in abatement are 
now abolished (Rules of the Supreme Court Order 21). In 
criminal proceedings the plea in abatement was nullified by the 
Criminal Law act, 1826, which required the court to amend 
according to the truth, and the Criminal Procedure act, 1851, 
which rendered description of the defendant unnecessary. 

Abatement in litigation. —In civil proceedings, no action 
abates by reason of the marriage, death or bankruptcy of any of 
the parties, if the cause of action survives or continues, and does 
not become defective by the assignment, creation or devolution 
of any estate or title pendente lite (R.S.C. Order 17). Criminal 
proceedings do not abate on the death of the prosecutor, being in 
theory instituted by the Crown, but the Crown itself may bring 
about their termination without any decision on the merits and 
without the assent of the prosecutor. 

Abatement in heraldry is a bac!,;e in coat-armour, indicat¬ 
ing degradation or dishonour. It is called also rehatenicnt. 

Abatement in taxation. —A reduction in assessment to tax¬ 
ation or in rate of tax, which is made to remove anomalies, miti¬ 
gate hardship or refine a scale of duties. Abatements have long 
been a special feature of the British income-tax system. For many 
>'ears a rough-and-ready graduated income-tax was formed by 
imposing a fixed poundage rale upon all incomes of whatever size, 
and providing in the Finance Act for (i) (he total exemption of 
very small incomes and (2) the reduction or “abatement” of the 
a.s.scssmeiits made upon incomes above the exemption limit and 
not exceeding certain moderate amounts. This abatement system 
has been swept away, but abatements of assessment to mitigate 
rate of tax are still made in res[)ect of the maintenance of wife 
and young children and the payment of a life insurance premium. 
(Sec Income Tax.) In the United States abatement of State and 
local taxation is governed solely by statute, and (he laws of the 
v'arious Slates and the court decisions thereunder should there¬ 
fore be consulted for specific information. Abatement of Federal 
taxation is also purely statutory; and the question is governed 
exclusively by numerous Acts of Congress, including Sec. 3220 of 
(he Revised Statutes (as amended) and the various Federal rev¬ 
enue acts together with the regulations thereon. {See Taxation.) 

ABATI (ah-bah'te), NICCOLO or Dell’ Abrato (1512- 
1571), a celebrated fresco-painter of Modena, whose best works 
are (here and at Bologna. He accompanied Primaticcio to France, 
and a.ssisted in decorating the palace at Fontainebleau (1552-71). 
A fine example of his work, representing the martyrdom of St. 
Peter and St. Paul, is in the Dresden Gallery. 

ABATIS, Abattis or Abbaitts (a French word meaning a 
heap of material thrown), a term in field fortification for an 
obstacle formed of the branches of trees laid in a row, with the 
ops directed towards the enemy and interlaced or tied with wire. 
The abatis is used alone or in combination with wire-entangle¬ 
ments and other obstacles. 

*‘A” BATTERY, a battery which provides heating current 
for the filament of a vacuum tube {see Thermionic Valve). 

ABATTOIR, a place in which the slaughter of animals for 
human food is concentrated, and in which subsidiary activities 
associated therewith are carried on. The term is not quite synony¬ 
mous with the equivalent English word slaughter-house, which is 
applied indiscriminately to small private establishments in indi¬ 
vidual occupation, and to the more comprehensive buildings pro¬ 
vided to meet the needs of a community, or of special branches 
of the meat industry. The latter include meat packing, the oversea 
trade in frozen and chilled meat, and the large scale curing of 
bacon and ham. The industrial abattoir differs in detail of 
arrangement and equipment from its municipal or communal 
equivalent. Well organized and intensive team work through which 
the animal passes rapidly from the slaughtering pen to the cooling 
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room as a finished dressed carcase is an essential feature in the 
management of the industrial abattoir. This requirement is there¬ 
fore kept in view in the arrangement of the buildings as well 
as in the equipment with which they are furnished. The communal 
abattoir on the other hand must meet the needs of many individual 
traders, and provision must be made for individual rather than 
for team work. 

The public or communal abattoir is an important factor in the 
interests of public health. The slaughter of animals for human 
food is classified as an offensive trade in all public health legisla¬ 
tion and it has been so classified for centuries. No matter w'hat 
the conditions under which the trade is conducted, objectionable 
features are inseparably associated with it. The aim and purpose 
of an abattoir is to reduce these to a negligible minimum by the 
provision of a building properly constructed and equipiied in which 
the best hygienic conditions can be maintained. Further, by con¬ 
centrating the slaughter of animals for human food, the system¬ 
atic examination of all carcases is rendered practicable and the 
rejection of those which are diseased and unsound is ensured. 
Incidentally, the public abattoir possesses an economic value: it 
affords opportunity for the prolitable treatment of blood, tallow, 
condemned carcases and other residues. 

The Private Slaughter-house.—In the provision of public- 
abattoirs, England is remarkably behind her continental neigh¬ 
bours and her own colonics. There are approximately 20,000 pri¬ 
vate slaughter-houses in England and Wales and probably less 
than 100 public abattoirs. (Report of Departmental Commission 
on INIeat Inspection, Ministry of Health, lO-i.) In every country 
in which the abattoir system has been developed, experience has 
proved that no progress could be made until the law gave power 
not only to erect public abattoirs but also simultaneously to close 
slaughter-houses in private occupation. In the latter respect the 
law of England and Wkdes is defective. Local authorities have 
hesitated to exerci.se the power to erect public abattoirs which w'as 
conferred on them in 1S4S, since it is obvious that no useful pur¬ 
pose would be served by their establishment unless it was rca.son- 
ably clear that the butchers would use the abattoirs when pro¬ 
vided. The continued existence of many private .slaughtcr-hou.scs 
in London, Birmingham, Manchester and other large English 
cities which have public abattoirs is evidence of the difficulty of 
concentrating slaughter in the public establishment when its use 
is dependent on voluntary agreement between meat traders and the 
local sanitary authorities. 

Scotland has been more progressive. In 1862 the General Police 
and Improvement Act em])owered the commissioners of burghs to 
erect and maintain abattoirs and on so doing to prohibit the 
slaughter of cattle in the burgh or within two miles of its bound¬ 
ary elsewhere than in the abattoir which had been provided. 
With the single exception of Aberdeen, all the large towns in 
Scotland and the majority of the .smaller burghs have provided 
public abattoirs and abolished private slaughter-houses. 

European and American Advance.—During the greater 
part of the 19th century I’rance led the way in the development 
of the public abattoir system. In the last quarter of the century, 
however, outbreaks of meat food poisoning, trichinosis and other 
diseases of man which were largely attributable to defective meat 
inspection stimulated Germany to activity and led to remarkable 
developments and improvements in the design and arrangement 
of abattoirs. Holland, Belgium and most other European coun¬ 
tries followed suit. General laws were passed permitting or making 
compulsory the provision of abattoirs with the result that in these 
countries the public aliattoir has almost entirely superseded and 
displaced the slaughter-house in individual occupation. Almost 
coincidently with these developments in Europe, the large indus¬ 
trial abattoirs of the meat packing trade of the U.S.A. made their 
appearance, and later, when experiment had proved that the trans¬ 
port of frozen meat by sea to Europe was practicable and much 
more economical than the shipment of live cattle, the export 
slaughter-houses of South America, Australia and New Zealand 
came into existence. They were constructed on the scientific and 
hygienic principles, which marked the latter half of the 19th cen¬ 
tury. 
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The Paris abattoirs which were completed in 1818 provided a 
model for the design and arrangement of public slaughter-houses 
during a period of nearly 70 years. Many abattoirs planned on 
the Paris model continue in daily use in Scotland and on the con¬ 
tinent of Europe. As time has progressed hygienic improvements 
have, of necessity, been introduced to bring them into line with 
modern requirements. This old type of abattoir comprises a series 
of booths arranged side by side and completely partitioned off 
one from another. Each booth is. in effect, the equivalent of a 



Modern abattoirs have many features designed after operating theatres In 
hospitals. Inner walls have smooth polished surfaces. Wall heads are built 
up, corners are rounded, which, with water-tight floors to facilitate olean*- 
Ing, and a plentiful water supply, ensures a high standard 

small individual slaughter-house. It is provided in the rear with 
appropriate lairage for the accommodation of animals awaiting 
slaughter. Sanitary and other necessary services are shared in 
common by the occupants of the individual booths.* In com¬ 
parison with the modern abattoir this arrangement is less eco¬ 
nomical and much less hygienic. 

The German Model.—The first departure from the Paris 
model was made by Germany during the years 1875-80, and to 
the German architects and hygienists is due credit for the design 
of the modern abattoir. Their conception of the plan of an abattoir 
seems to have been i)romi)tcd by two main motives. The first was 
reduction of labour, and re.sulted in the introduction of mechanical 
equipment and of overhead tran.sporter rails to facilitate the 
handling and movement of carcases, etc. Incidentally, it con¬ 
tributed to the second and more important aim which was 
hygienic. Individual interests were subordinated as far as was nec¬ 
essary to secure the main object of safeguarding the public health. 
Separate booths were abolished and replaced by an open slaughter- 
hall in which the whole of the work of the abattoir could be main¬ 
tained under continuous supervision and control. Rooms were 
set apart for the reception of stomachs and intestines in order 
that the floor of the slaughter-hall should cease to be polluted 









10 


ABAUZIT—ABBADIDES 


with their contents, and healthy carcases should no longer be 
exposed to the risk of contamination with these materials to the 
prejudice and danger of the consumer. The open hall facilitated 
the work of meat inspection and contributed to a higher degree of 
efficiency. Refrigerators were introduced to ensure safe storage 
and preservation of meat irrespective of climatic conditions. 

Importance of Site. —The site of an abattoir should be care¬ 
fully chosen. Plenty of light, proper ventilation and the free cir¬ 
culation of air round the buildings arc primary es.scntials. An open 
.situation is, therefore, desirable, but the close proximity of human 
habitations .should always be avoided. Sewage effluents contain 
much .solid matter and the site should permit of drainage with a 
good fall to secure free and continuou.s flow of the liquid dis¬ 
charges. Ea.sily accc.ssible railway facilities are of inestimable 
value in the interests of live stock and of the public, to remove 
from the streets an undesirable traffic which contributes to con¬ 
gestion. For the same reason live stock markets and the public 
abattoir whenever practicable should occupy adjoining sites. As a 
rule these conditions can be secured better and more economically 
on the outskirts of a town than near its centres of shopping or 
industr>\ The general arrangement of the different buildings 
contributes to the smooth and easy working of an abattoir. Re¬ 
ception of the li\ing animals in the rear buildings and discharge 
of dres.sed carcases from the front saves cross currents of traffic 
and ensures regular circulation as the work proceeds. Hides, 
stomach.s, etc., arc passed in the same direction to the apartments 
in which they arc dealt with. Where practicable, it is a conven¬ 
ient and suitable arrangement to provide the ai){)ropriale receiving 
rooms on a lower level and to pass hides and stomach.s to them by 
means of chutes. In the larger abattoirs separate halls are pro¬ 
vided for the slaughter of cattle, sheep and pigs, but even in 
relatively small establishments, the differences of procedure make 
the provision of separate accommodation for the slaughter, scald¬ 
ing and dressing of pigs desirable. The slaughter-hall in the 
modern abattoir is a plain open apartment plotted out in stances 
but without divisions or partitions of any kind. Hand winches 
enable the heaviest carcases to be raised during the process of 
dressing, and then transferred easily to trolleys on overhead rails. 

Industrial Abattoirs. —It has already been stated that the 
fundamental difference between the public abattoir and the indus¬ 
trial abattoir associated with the export of meat, etc., is that the 
former must provide for individual work and the latter for team 
work. Whereas the slaughter-hall of the public abattoir is plotted 
out in stances, each of which is allotted to an individual butcher 
or a small gang of three or four workers who carry out the work 
of slaughter and dressing of the animal carcases, the whole of the 
slaughter-hall of the industrial abattoir is for all practical purposes 
the equivalent of one large slaughtering and dressing stance. 
Definite stations are fixed on the stance and to each is assigned 
a member of a team of workers who thus constitute a chain ex¬ 
tending from the slaughtering pen at one end to the cooling room 
for finished carcases at the other. In the preparation of the car¬ 
case a specific piece of work is allotted to each worker, who per¬ 
forms it with the rapidity of experience and a high degree of skill. 
The living animal is received into the slaughtering pen and is 
stunned. The weight of the falling body automatically releases a 
simple mechanical device by means of which the carcase is ejected 
from the pen on to the bleeding floor. Thence it is hoisted to an 
overhead rail, suspended from which it is passed rapidly from sta¬ 
tion to station along the chain of workers. The hide and internal 
organs, as ea( h is removed, are passed through apertures in a side 
wall or by means of chutes into rooms specifically provided for 
their reception and handling. At fixed points meat inspectors meet 
each carcase as it passes along and, in combination, they carry out 
a complete systematic examination for the detection of disease. 
Diseased carcases are marked to be side-tracked from the main 
route which leads to the cooling rooms, and later they are sub¬ 
jected to more detailed examination and judgment. Diseased 
viscera are similarly side-tracked for destruction. By means of 
this team work carcases are passed from the slaughtering pen to 
the cooling room at the rate of 6o to 120 per hour according to 
the skill of the workers and the kind of animal handled. 


The subsidiary trades of the slaughter-house, to which refer¬ 
ence has already been made, play an important r 61 e in the indus¬ 
trial abattoir. Properly conducted, they contribute in an appreci¬ 
able measure to the financial success of the undertaking. 

The refrigerator constitutes a vital part of the e:^ort abattoir. 
The nature of the trade makes ample accommodation necessary. 
The carcases, having been allowed to hang till the natural body 
heat has been dissipated, are introduced into the freezing chambers 
where they are gradually completely frozen and held till ready for 
shipment. In the still frozen condition they are transferred rapidly 
and direct into the freezing chambers of the hold of the ship by 
which they are to be transported. During recent years material 
developments have taken place in the “chilled” meat trade. Meat 
which has been maintained in the exporting abattoir and on board 
ship at a temperature just above freezing point commands a 
better market and is preferred by the consuming public to meat 
which has been frozen. But time limits the possibilities of the 
oversea transport of chilled as against frozen meat. Experience 
has demonstrated that, to be successful, chilled meat must reach 
its market within six weeks of the date of slaughter, a fact which, 
unfortunately, prevents some of the British colonies from par¬ 
ticipating in this trade in the home market. (A. G.) 

ABAUZIT, FIRMIN (ah-bo-zc) (1679-1767), French 
scholar, was bom of Protestant parents at Vries, in Languedoc, 
Nov. ir, 1679, and died at Geneva, March 20, 1767. After the 
revocation of the Edict of Nantes in 1685 the family took refuge 
in Geneva where the boy received his education. Abauzit visited 
Holland and England, and was one of the earliest defenders of 
the discoveries of Sir Isaac Newton. He declined an offer from 
William III. to settle in England, also the offer of the chair of 
philosophy at Geneva. A sinecure as librarian to the city of 
Geneva provided him with leisure to pursue his multifarious 
studies. Rousseau praises him in his Nouvdle Ilcloise, and 
Voltaire, when a visitor told him he had come to see a great 
man, asked if he had seen Abauzit. A collection of his writings 
was published at Geneva in 1770, and another in London 
in 1773. 

Information regarding Abauzit will be found in J, Senebier’s His- 
toire litliraire de Geneve, Harwood’s Miscellanies, and W. Orme’s 
Bibliotheca Biblica (1824). 

’ABBA ’ARIKA, the name of the Babylonian ’amora of the 
third century, who established at Sura the systematic study 
of the Rabbinic traditions which, using the Mishnah as text, led to 
the compilation of the Talmud. He is commonly known as Rab. 

ABBADIDES, a Mohammedan dynasty which arose in Spain 
on the downfall of the western caliphate. The founder of the 
house was Abd-ul-Qasim Mohammed, the cadi of Seville in 1023. 
When he died in 1042 he had created a State which, though weak 
in itself, was strong as compared with the little powers about it. 
He had made his family the recognized leaders of the Moham¬ 
medans of Arab and native Spani.sh descent against the Berber 
element, whose chief was the king of Granada. Abbad, surnamed 
El Mota(l<,iid, his son and successor, is one of the most remarkable 
figures in Spanish Mohammedan history. A poet and a lover of 
letters, he was also a poisoner, a drinker of wine, a sceptic and 
treacherous to the utmost degree. He killed with his own hand 
one of his sons who had rebelled against him. On one occasion 
he trapped a number of his enemies, the Berber chiefs of the 
Ronda, into visiting him in the Alcazar at Seville, and got rid of 
them by smothering them in the hot room of a bath. It was his 
taste to preserve the skulls of the enemies he had killed—those 
of the meaner men to be used as flower-pots, while those of the 
princes were kept in special chests. His reign until his death on 
Feb. 28, 1069, was mainly spent in extending his power at the 
expense of his smaller neighbours, and in conflicts with his chief 
rival the king of Granada. After 1063 he was assailed by Fer¬ 
nando El Magno of Castile and Leon, who marched to the gates 
of Seville, and forced him to pay tribute. His son, Mohammed 
Abd-uJ-Qasim Abenebet—who reigned by the title of El Motamid 
—^was the third and last of the Abbadides. He went further in 
patronage of literature than his father, for he chose as his 
favourite and prime minister the poet Ibn Ammar. He carried 
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on the feuds of his family with the Berbers, and in his efforts to 
extend his dominions could be as faithless as his father. In 1080 
he brought down upon himself the vengeance of Alphonso VI. of 
Castile by a typical piece of flighty oriental barbarity. He had 
endeavoured to pay part of his tribute to the Christian king with 
false money. The fraud was detected by a JeV, who was one of 
the envoys of Alphonso, El Motamid, in a moment of folly and 
rage, crucified the Jew and imprisoned the Christian members of 
the mis.sion. Alphonso retaliated by a destructive raid. When 
Alphonso took Toledo in 1085, El Motamid called in Yusef ibn 
Tashfin, the Almoravide (see Spain; History and Almoravides). 
During the six years which preceded his deposition in 1091, El 
Motamid behaved with valour on the field, but with much mean¬ 
ness and political folly. It was probably during this period that 
he surrendered his beautiful daughter Zaida to the Christian king, 
who made her his concubine, and is said by some authorities to 
have married her after she bore him a son, Sancho. In 1091 the 
Almoravides stormed Seville. El Motamid, who had fought 
bravely, was weak enough to order his sons to surrender the 
fortresses they still held, in order to save his own life. He died 
in prison in Africa in 1095. 

See R. P. A. Dozy, Histoire dcs Musulmans d'Espagne (Leyden, 
1861) ; and Ilistoria Abbadidarum {Scriptorum Arabum loci de 
Abbiididio, Leyden, .1846). (D. H.) 

ABBADIE, ANTOINE THOMSON D’ (1810-1897). and 
ARNAUD MICHEL D’ (1815-1893), travellers, were born in 
Dublin, of a French father and an Irish mother. The parents re¬ 
moved to France in 1818. In 1835 the French Academy sent 
Antoine on a scientific mission to Brazil, the results being iiub- 
lished in 1873 under the title of Observations Relatives d. la phy¬ 
sique du globe faites au Bresil et en Ethiopie. The younger Ab- 
badie spent some time in Algeria before the two brothers started 
for Abyssinia in 1837, landing at Massawa in Feb. 1838. After 
collecting much information on the geography, geology, archae¬ 
ology and natural history of Abyssinia, the brothers returned to 
France in 1848, 

The younger brother, Arnaud, paid another visit to Abyssinia 
in 1853. Antoine became involved in various controversies relat¬ 
ing both to his geographical results and his political activities in 
Abyssinia. Time and the investigations of subsequent explorers 
have shown that Abbadie was quite trustworthy as to his facts, 
(hough wrong in his contention that the Blue Nile was the main 
stream. The topographical results of his explorations were pub¬ 
lished in Paris in 1860-73 Geodhie de I'Ethiopic. Of the Geo¬ 
graphic de VEthiopie (i8qo) only one volume has been publi.shed. 
Un Catalogue raisonne de manuscrits cthiopiens (1859) contains 
a description of 234 Ethiopian manuscripts collected by Antoine. 
He published numerous papers dealing with the geography of 
Abyssinia, Ethiopian coins and ancient inscriptions. His Recon¬ 
naissances magnetiques (i8go) is an account of the magnetic 
observations made by him in the course of several journeys to 
the Red Sea and the Levant. 

The general account of the travels of the two brothers was pub¬ 
lished by Arnaud in 1868 under the title of Douze an$ dans la 
Haute-Ethiopie. Antoine died in 1897, and bequeathed an estate 
in the Pyrenees, yielding 40,000 francs a year, to the Academy of 
Sciences, on condition of its producing within fifty years a cat¬ 
alogue of half a million stars. His brother Arnaud died in 1893. 

’ABBAHU, the name of a Palestinian rabbi who flourished 
c. 279-320. ’Abbahu encouraged the study of Greek by Jews. He 
is very often cited in the Talmud. 

ABBA MARI (in full, Abba Mari ben Moses ben Joseph), 
French rabbi, was born at Lunel, near Montpellier, towards the 
end of the 13th century. He is also known as Yarhi from his birth¬ 
place (Heb. Yerah; i.e., moon, lune), and he further took the name 
Astruc, Don Astruc or En Astruc of Lunel. In Montpellier, where 
he lived from 1303 to 1306, he was much distressed by the prev¬ 
alence of Aristotelian rationalism, which, through the medium of 
the works of Maimonides, threatened the authority of the'Old 
Testament, obedience to the law, and the belief in miracles and 
revelation. He, therefore, in a series of letters (afterwards col¬ 
lected under the title Minhat Kenaot; i.e,, “Jealousy Offering”) 


called upon the famous rabbi Solomon ben Adrct of Barcelona to 
come to the aid of orthodoxy. Ben Adret, with the approval of 
other prominent Spanish rabbis, sent a letter to the community at 
Montpellier proposing to forbid the study of philosophy to those 
who w'ere less than 30 years of age, and, in spite of keen opposition 
from the liberal section, a decree in this sense was issued by ben 
Adret in 1305. The result w'as a great schism among the Jews of 
Spain and southern France, and a new impulse was given to the 
study of philo.sophy by the unauthorized interference of the Span¬ 
ish rabbis. On the expulsion of the Jews from F'ranee by Philip IV. 
in 1306, Abba Mari settled at Perpignan, where he published the 
letters connected with the controversy. 

Bibliograi'UY. — FMition of the Minhat Kenaot by M. L. Bislichis 
(Pressburg, 1838); E. Renan, Les rabbins fran<;ais, p. 647 et seq.; 
Perlcs, Salomo ben Abraham ben Adcreth, p. 15-54; Jewish Encyclo¬ 
pedia, s.v. “Abba Mari.” 

’ABBAS I. (c. 1557-1628 or 1629), shah of Persia, called the 
Great, was the son of Shah Mohammed (d. 1586). In the midst 
of general anarchy in Persia, he was proclaimed ruler of Khurasan, 
and became shah in 1586. Determined to raise the fallen fortunes 
of his country, he first directed his efforts against the predatory 
Uzbegs, who occui>ied and harassed Khurasan. After a long 
.struggle, he regained Meshed, defeated them in a great battle near 
Herat in 1507, and drove them out of his dominions. In the 
wars he carried on with the Turks during nearly the whole of 
his reign, he acquired, or regained, a large extent of territory. 

By the victory he gained at Basra in 1605 he extended his 
em[)ire beyond the Euphrates; Sultan Ahmed I. was forced to 
cede Shirvan and Kurdistan in 1611; the united armies of the 
Turks and Tatars were completely defeated near Sultanieh in 
1618, and ’Abbas made peace on very favourable l(Tms; and on 
the Turks renewing the war, Baghdad fell into his hands after a 
year’s siege in 1623. In 1622 he took the i.sland of Ormuz from 
the Portugue.se, by the assistance of the British, and much of its 
trade was diverted to the town of Bandcr-Abbasi, which was 
named after the shah. When he died (Jan. 27, 1628) his dominions 
reached from the Tigris to the Indus. Abbas distinguished him¬ 
self, not only by his successes in arms, and by the magnificence of 
his court and of the buildings which he erected, but also by his 
reforms in the admini.stration of his kingdom. 

He encouraged commerce by constructing highways and build¬ 
ing bridges. To foreigners, esjiccially Christians, he showed a 
spirit of tolerance; two Englishmen, Sir Anthony and Sir Robert 
Shirley, or Shcrlcy, were admitted to his confidence. His fame is 
tarnished by numerous deeds of tyranny and cruelty. His own 
family, e.specially, suffered from his fits of jealousy; his eldest 
ion was slain, and the eyes of his other children were put out, by 
his orders. 

BiBLioGRAiMiv.—Sec 7 '/fc Three Brothers, or Travels of Sir Anthony, 
Sir Robert Sherley, etc. (1825) ; Sir C. R. Markham, General Sketch 
of the History of Persia (1874). 

ABBAS 1 . (1813-1854), pasha of Egypt, was a son of Tusun 
Pasha and grandson of Mohammed Ali. As a young man he fought 
in Syria under Ibrahim Pasha (q.v.), his real or supposed uncle. 
The death of Ibrahim in I^Iov. 1848 made Abbas regent of Egypt, 
and in Aug. 1849 following, just before the death of Mohammed 
Ali, Abbas succeeded to the pashalik. He was a reactionary, cruel, 
morose and taciturn, and .spent nearly all his time shut up in his 
palace. He undid, as far as lay in his power, the works of his 
grandfather, good and bad. Among other things he abolished 
trade monopolies, closed factories and schools, and reduced the 
strength of the army to q,ooo men. At the instance of the British 
Government he allowed the construction of a railway from Alex¬ 
andria to Cairo. On July 13, 1854, he was murdered in Benha 
palace by two of his slaves. 

ABBAS IL (1874-1944), khedive of Egypt. Abbas Hilmi 
Pasha, great-great-grandson of Mohammed Ali, born on July 14, 
1874, succeeded his father, Tewfik Pasha, as khedive of Egypt on 
Jan. 8, 1892. He was still studying in Vienna when the sudden 
death of his father raised him to the khedivate; and he was barely 
of age according to the Turkish law of succession. For some time 
he did not co-operate very cordially with Great Britain. He vis-* 
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ited England in tqoo, when he declared himself ready to co-oper 
ate with the IJridsh officials administering Egyptian affairs. Hf 
interested himself in the establishment of a sound system o 
nativ’e justice, the great remission of taxation, the reconquest oi 
the Sudan, the inauguration of the irrigation work.s at Aswan, the 
increase of edu(aiinn and esficcially in farming and stock-raising 
On Dec. i8, 1014, a British protectorate over Egypt was declared, 
and on Dec, to .Abba.s Hilmi was depo.sed in favour of Mu.sscin 
K/iniil (iS5.pior;). Hy the rescnjtt of At)ril i.-?, the cx- 

kliedivc was detinilely excluded from (he succession, though 
without prejudiie to any rights of his direct and lawful male 
dotcndafit'-, lie died Dec. 21. 1944. (jcnrvu. 

,S>e Lord Oorner, Ahbas II. (lyiO. 

ABBASIDS, the name generally given to the second of the 
two great dynastie.s of the Mohammedan empire. The Abbasid 
cali|di.s bas«‘d their claim on (heir descent from Abbas (a.d. 566— 
652), the eldest unde of Mohammed, and regarded themselves as 
the true heirs of (he Prophet as opposed to the descendants of 
Ornayya. Throughfnjt the second period of the Omayyads, repre¬ 
sentative's of this family were; among their most dangerous opj)on- 
ents. In the reign of Merwan II. this oj)position culminated in 
the rebellion of Ibrahim the Imam who achieved considerable suc¬ 
cess, but was captured (a.u. 747) and died in prison. The quarrel 
was taken u[) by his brother Abdallah, who after a decisive vic¬ 
tory on the- (ireater Zab (750) finally crushed the Omayyads 
anil was proclaimed caliiib. 

'I’hc new dy nasty encouraged (he development of luxury and 
the liberal arts, dhe reigns of llarun al-Kashid (7.SC>-.SocD and 
Mamua (813-8at Haglulad were periods of extraordinary 
splendour. Hut the empire as a whole; stagnatc'd and them decayed. 
Independc'nt nionarchs e.slablished themselvc's in Africa and Khu¬ 
rasan, The ruin of the dynasty carne, lunvever, from thc)se Turkish 
slaves who W'ere constituted as a royal bodyguard by Moqtasim 
(8.yv-84j). Their power grew until Radi (c)34-().;i) was con¬ 
strained to hand over most of the' royal functions to Mohammed 
b, Kaik. Provinee after prociine renoiineed the authority of ihe 
caliphs, who were- merely la>' tigures, and finally Khiilagu, the 
'I'atar cliief, hurned Haghdad { Feh. 28, 1258). The .Ahhasicis still 
maintained a feeble- show of authority, contined to rc-ligious mat¬ 
ters, in Egypt under the Mamc'lukes, but the dynasty finally di.s- 
appe-arc'd when Motawakkil HI. was cariiccl as a prisoner to Con¬ 
stantinople* bv Selim 1 . (See, Cai u’IIATi:. ) 

•ABBAS MIRZA(t783- 1 833 ) , 1‘ersian prince, was a younger 
son of I’c'th Ali, shah of IV-rsia. and was nominated to succeed 
him. Hut he prc'deccased his father and the succession fell to his 
son, Mohammed Miiv.a. '.Mihas Mirza conducted many campaigns 
against Russia between iHoo and 1813 when, by the I'reaty of 
(lulislan. Georgia and othi r prov inces were ceded to Russia. In 
1820-^28 he and his son wc-re again c'am()aigning again.st Ru.ssia, 
again with no final success, for the khanate.s of Erivan and 
Nakhichevan were ceded to Riis>;ia. In (he interval of the Russian 
Avars he fought against the Turks, winning a comfdetc victory 
near FTzeruni in 1821. After the final jx-ace with Russia 'Abbas 
Mirza set about the reorganization of the province of Khura.^an 
and died at Meshed in Dec. 1S33. Alihcmgh 'Abbas was unsuccess- 
ftil in the wars against Russia, he displayed great skill as a 
general, and learned something from the European soldiers W'ho 
helpc'd him to reorganize* his army. He was cultivated and intelli¬ 
gent. and lived more simply than was the custom with the Persian 
royal house*. 

ABBAS-TUMAN, a spa in the Georgian S.S.R. (41® 44' N., 
42® 46' E.). Its hot sulphur springs (()3i®-ii8f® F.) and astro¬ 
nomical nbserv'atorv (4,240 ft.) arc noted. Population 1,243. 

ABBAYE, the name given (0 a group of French writers, 
l^xainters and musicians who. in 1006, formed a community at 
Creteil, where they set up a printing press and publi.shcd their 
works. Their numlwr included Rogt'r Allard, Rene Arcos. Henri 
Harzun, Albert Doyen, Georges Duhamel, Jules Romains, Charles 
Vildrac, etc. 

ABBAZIA, in province of Eiurnc, Italy, 56 mi. S.E. of Trieste 
by rail. Pop. (1936), 5,(>05 (town), S.642 (commune, which is 
called Volosca-Abbazia.l. It is on the Gulf of Quarnero at the 
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foot of the Monte Maggiore (4,580ft.), sheltered and surrounded 
by laurel woods. The average temperature is so®F. (winter), 
and 77''F. (summer). The old abbey, San Giacomo al Palo, 
whence the town’s name, is now a villa. Abbazia used to have 
50,000 visitors per annum. The whole sea-coast to the north 
and .south is rocky and picturesque. 

ABBE, CLEVELAND (1838-1916), American meteorolo¬ 
gist and astronomer, was born in New York city on Dec. 3, 1838. 
His training as astronomer under B. A. Gould, Briinnow and 
Struve (Pulkova, 1865-66 ) and work at the U.S. Naval observa- 
ory developed his interest in weather changes. As director of 
the Cincinnati observatory, 1869-73, he demonstrated the prac- 
icability of weather forecasts based on daily telegraphic synoptic 
charts, and in 1870 joined the U.S. signal corps (0 organize and 
direct its weather forecasts. When this greatly expanded service 
was transferred to the Department of Agriculture in 1S91, he went 
IS senior professor of meteorology. Abbe wms often and justly 
•ailed the ‘‘father of the weather bureau.” The Monthly Weather 
Review, which he edited, was due (0 hi.s initiative, and he was iri- 
Huenlial in introducing the system of standard time. 

Among his works arc: Report on Standard Time (1870) ; Mechanics 
1/ the Earth’s Atmosphere (1802-iQio) ; Preparatory Studies for 
Orduelive Methods (1890); Relation hetivern Climate and Crops 
4901) ; Physical Basis of Long-range forecasting (1902). 

ABBE, ERNST (1840-1905), German physicist, was born in 
^i.senach, Thuringia, Jan. 23, 1840. He was educated at Gottin¬ 
gen and Jena. In 1863 he became an instructor, and in 1870 was 
aiade a professor, in the University of Jena, at which in 1S78 he 
ivas appointed director of the astronomical and meteorological 
ibscrvatories. In 1866 he became connected with the optical 
w'orks of Carl Zeiss, was made a partner in 1875, and contrilnited 
n a very large degree through his experiments to the excellence 
f the instruments and lenses made by the firm. In 1884, with 
^eiss and Schott, he established important works for the produc- 
ion of technical glass. l'[)on the death of Zeiss in 18S8 he became 
he sole owner of (he Zeiss optical works, which he reorganized 
s a co-operative establishment in the profits from which (he 
ilhcials, the workmen ami the university participated. He iii- 
eented the Abbe refractometcr and made many improvements in 
nicroscopic and photograjihic lenses. His Gesaninicltc Abha 7 id- 
wgew were published in 1903-06. He died in Jena, Jan. 14, 1905. 
See F. Aucrsbach, Ernst Abbe (1918). 

ABBESS, the superior of a community of nuns. The mode 
f election, position, rights and authority of .an abbess correspond 
[encrally with those of an abbot but she cannot exercise 

rriostly functions. An abbess is elected by the secret votes of the 
listers, installed solemnly by episcojial benediction, and has the 
bbalial cross, staff and ring; she holds office usually for life. 
The Council of Trent fixed the qualifying age at forty, with eight 
■ears of profe.ssion. In England abbesses attended ecclesiastical 
ouncils, c.g., that of Hecanfield in 694, where they signed before 
he presbyters. 

Abbesses prc.sidcd over many of the early joint-houses of monks 
nd nuns, e.g., at Whitby; and later the whole “double” order of 
ontevraud (founded c. iioo) was governed by an abbess. 

In the German Evangelical Church the title of abbess (Aeb- 
issin) has survived for ihe heads of abbeys which since (he Rc- 
’orrnation have continued as Stiftrr, i.e., collegi.ite foundations 
or the maintenance of unmarried ladies, generally of noble birth, 
ailed Stiftsdanicn. 

ABBEVILLE, a city in the western jiart of South Carolina, 
J.S.A.. 20 mi. from the Sav’annah river; (he county seat of Abbe- 
illc county. It is scrv’cd by the Seaboard railway. The popula- 
ion was 4.570 in 1920 (39% Negroes), and was 4,414 in 1930 
nd 4.930 in 1940 by the federal census. Cotton, tobacco and 
)OuUry are raised in this region, and day is mined near the city, 
'here are cotton mills in Abbeville. Abbeville was settled about 
710 and incoq^orated in 1840. 

ABBEVILLE, a town of northern France, the capital of an 
rrondissement, department of Somme, on the Somme, 12 mi. from 
he English channel, and 28 mi. N.VVL of Amiens on the Northern 
■ailway. Pop, (1936) 19,284. It is built partly on an island and 
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partly on both sides of the river, which is canalized from this 
point to the estuary. The tradition of settlement extends from the 
Palaeolithic through the late Bronze Age (when the area was 
very important). 

Abbeville, chief town of Ponthieu, belonged in the 9th century 
to the abbey of St. Riquier. and afterwards to the counts of 
Ponthieu. It passed to the Alenqon and other French families, 
and afterwards to the house of Castille, from whom by marriage 
it went to Edward I. of England. French and English ruled it 



The church of st. vulfran, one of the most remarkable of the 

SEVERAL OLD CHURCHES OF ABBEVILLE. DATES FROM THE 15TH CENTURY 

by turn.s till 1435 when it was cfalcd to the duke of Burgundy. 
In 1477 it was annexed by Louis XI, and held by branches of 
the family until it was reunited to the crown in 169O. The streets 
are narrow and pre.scnt an almost mediaeval appearance. The 
church of St. Vulfran, erected in the 15th. i6th and 17th centuries, 
was not entirely completed. The fagade is a magnificent specimen 
of flamboyant Gothic flanked by two Gothic towers. Abbeville 
has other old churches and an hotel de ville, with a belfry of the 
13th century. Among the old houses, the Maison de Francois 1 
dates from the 16th century. Situated on one of the main entries 
into France it became a great British base during World War I. 
Abbeville is an industrial centre; in addition to its old-e.slablishcd 
manufacture of cloth, hemp-spinning, sugar-making, shii)building 
and locksmiths’ work are carried on; there is active commerce in 
grain, but the port has little trade. It has a tribunal of commerce 
and a board of trade-arbitrators. 

ABBEY, EDWIN AUSTIN (1832-1911), American paint¬ 
er, was bom at Philadelphia April i, 1852. He left the schools of 
the Pennsylvania Academy of Fine Arts at the age of 19 to enter 
the art department of the publishing house of Harper and 
Brothers in New York, where, in company with such men as 
Howard Pyle, Charles Stanley Reinhart, Joseph Pennell and 
Alfred Parsons, he became very successful as an illustrator. In 
1878 he was sent by the Harpers to England to gather material 
for illustrations of the poems of Robert Herrick. These, pub- 
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lished in 1S82, attracted much attention, and were followed by 
I illustrations for Goldsmith’s She Stoops to Conquer (1887), for 
' a volume of Old Soup (1889), and for the comedies (and a few 
of the tragedies) of Shakespeare. His water-colours and pastels 
were no less successful than the earlier illustrations in pen and 
ink. Abbey now became closely identified wdth the art life of 
England, and was elected to the Royal Institute of Painters in 
i Water-Colours in 1883. Among his water-colours are “The Evil 
Eye” (1877); “The Rose in October” (1879); “An Old Song” 
(1S86); “The Visitors” (iSoo). and “The Jongleur” (1892). 
Possibly his best-knowm pastels are “Beatrice,” “Phyllis,” and 
“Two Noble Kinsmen.” In 1890 he made his first appearance 
with an oil painting, “A May Day Morn,” at the Royal Academy 
in London. He exhibited “Richard duke of (ilouceslcr and the 
Lady Anne" at the Royal /\cadcmy in 1890, and in that year 
was elected A.R A., becoming a full R .A. in ivSgS. Apart from 
his other i)aintings, special mention must he made of the large 
frescoes entitled “Tlie Quest of the Holy Grail,” in the Boston 
Public Library, on w’hich he was occupied for some years; and 
in iQoi he was commissioned by King Edward Vll. to paint a 
picture of the coronation, containing many portraits elaborately 
grouped. The dramatic siibjc'ct.s, and the brilliant colouring of 
his oil pictures, gave tliem pronoumed individuality among the 
works of contemporary painters. Abbey became a member not 
only of the Royal Academy, but also of the National Academy 
of Design of Now York, and honoiary member of the Royal 
Bavarian Society, the Sociele Nationale des Beaux Arts (Paris), 
the American Water-Colour Society, etc. He received first-class 
gold medals at the International Art Exhibition of Vienna in 
1898, at Philadelphia in 1808. at the Paris Exhibitions of 1889 and 
1000, and at Berlin in 1003; and was made a chevalier of the 
French Legion of Honour. 

The last years of his life were dt'voted to mural paintings for 
the capitol at Harrisburg, Pa. Of these he undertook three, one 
for the House of Representatives, another for the Senate Cham¬ 
ber and the third for the ceiling of the dome. In 1910 there was 
completed under his supervision the decoration of the Peers’ 
corridor of the Hou.scs of Parliament al We.^tminster. He is 
reprc.scnted by work at the Metropolitan Museum of Art in 
New York, the Boston Museum of Tine Arts and the National 
Gallery, London. He died in London on Aug. i, i(>ii. 

ABBEY, a monastery, or conventual establishment, under the 
government of an Aubot or an Abbess (Lai. ahbatia; from Syr. 
abha, father). 

The earliest Christian monastic communities (see Monasti- 
cism) with which we are acejuainted consisted of groups of cells 
or huts collected about a common centre, which was usually the 
abode of some anchorite celebrated for superior holiness or sin¬ 
gular asceticism. The formation of such communities in the 
East precedes Christianity, the exami)le having been already set 
by the Essenes in Judea and the ThcTapeutae in Egypt. 

In the earliest age of Christian monasticism the ascetics were 
accustomed to live singly, independent of one another, at no 
great distance from some village, sui)porting themselves by the 
labour of their own hands, and distributing to the poor the surplus 
after the supply of their own scanty wants. Increasing religious 
fervour, aided by persecution, drove them farther and farther 
away from the abodes of men into mountain solitudes or lonely 
deserts. The deserts of Egyi)| swarmed with the “cells” or 
huts of thc.se anchorites. Anthony, who had retired to the Egyp¬ 
tian Thebaid during the persecution of Maxirnin, a.d. 312, was 
the most celebrated among them for his austerities, his sanctity, 
and his power as an exorcist. His fame collected round him a 
host of followers, emulous of his sanctity. The deeper he with¬ 
drew into the wilderness the more numerous his disciples became. 
They refused to be separated from him, and built their cells 
round that of their spiritual father. Thus arose the first monastic 
community, consisting of anchorites living each in his own little 
dwelling, united together under one superior. By degrees order 
was introduced in the groups of huts. They were arranged in lines 
like the tents in an encampment, or the houses in a street. From 
this arrangement these lines of single cells came to be known as 
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Lawae, \aupai, “streets” or “lanes.” The real founder of coeno- 
bian (rnuOT, common, and fiios, life) monasteries in the modem 
sense wa.s I'achomius, afi Egyptian of the beginning of the 4th 
century. The first community established by him was at Taben- 
nac, an island of the Nile in Upper Egypt. Eight others were 
founded in his lifetime, numbering .^,000 monks Within 50 years 
from his death hi.s sooelies could reckon 50,000 members. These 
coenobia re.senibled village.s peo- | “ | 


pled by a hard working religious 
(ommunity, all of one sex. 'I'he 
buildings were detached, small, 
and of the humblest character. 
'I'he coenobi.i of Syria belonged 
to the Pachomian institution We 
learn many details concerning 
those in the vicinity of Antioch 
from ('hrysostom's writings 'I'he 
monks lived in separate hut.s, 
KoXvfJia, forming a religious ham¬ 
let on the mountain .side. They 
were subject to an abbot, and ob¬ 
served a common rule (They 
had no refectory, but ate their 
common meal, of bread and water 
only, when the day’s labour was 
over, reclining on strewn grass, 
sometimes out of doors,) Four 
times in the day they joined in 
prayers and p.salms. 

The necessity for defence from 
hostile attacks.eionorny of space, 
and convenierui* ol access Irom 



Fig. 1.—Monastery of santa 

LAURA, MOUNT ATHOS. THE OLDER 
ABBEYS, CONSTRUCTED TO OFFER 
DEFENCE AGAINST ATTACKS. WERE 
BUILT WITH STRONG OUTER WALLS 
AND FEW ENTRANCES. SANTA 
LAURA MAO BUT TWO. THE MAIN 
ENTRANCE A AND THE POSTERN L 


one part of the community to an¬ 
other, by degrees die fated a more 
compact and orderly arrange¬ 
ment of the buildings of a monas¬ 
tic coenobium. Large piles of 
building were erected, with strong outside walls, capable of re¬ 
sisting the assaults of an enemy, within which all the necessary 
edifices were ranged round one or more open courts, usually sur¬ 
rounded with cloisters. The usual Eastern arrangement is exempli¬ 
fied in the plan of the convent of Santa Laura, Mount Athos 
{Laura, the designation of a monastery gimcrally, being converted 


A. Qntowny 

B. Chnpoli 

C. Quatt Imuat) 

D. Cliurch 

E. Clolater 

F. Fountiln 


Q. Refectory 

H. Kitchen 

I. Culti 

K. Storehouiet 

L. Postern gate 

M. Tower 


into a female saint ). 

This mtjnaslery, like the oriental monasterie.s generally, is sur¬ 
rounded by a strong and lofty blank stone wall, enclosing an area 
of between and 4 aert's. The longer side e.vleiuls to a length 
of about 500ft, There is only one main entrance, on the north 
side (A), defended by three separate iron doors. Near the en¬ 
trance is a large lower (M). a constant feature in the monas¬ 
teries of the Levant. There is a small postern gate at L. The 
encirnte comprises two large open courts, surrounded wdth build¬ 
ings connected with rUiister galleries of wood or stone. The 
outer court, which is much the larger, contains the granaries and 
storehouses (K). and the kitchen ( 11 ) and other otTices conneeted 
W'ilh the refectory' ((1). Immediately adjacent to the gateway is 
a two-storied guest-house, opening from a cloister (C). The inner 
court is surrounded by a cloister (LL), from which open the 
monks’ cells (11). In the centre of this court stands the catholi- 
con c)r conventual church, a square building with an apse of the 
enniform domical Byzantine tyjx*. In front of the church stands 
a marble fountain (L). covered by a dome supported on columns. 
Opening from the westt'm side of the cloister, but actually stand¬ 
ing in the outer court, is the reb'Ctory (( 1 ), a large cruciform 
building, about tooft. each w.ay, decorated within with frescoes 
of saints At the uppi'r end is a semi-circular recess, in which is 
placed the scat of the he^umt'nos or abbot. This apartment is 
chiefly u.scd as a hall of meeting, the oriental monks usually taking 
their meals in their separate cells. 

Benedictine. —Monasticism in the West owes its extension 
and development to Benedict of Nursia (horn a.d. 480). His rule 
was diffused with miraculous rapidity from the parent foundation 


on Monte Cassino through the whole of western Europe, and 
every country witnessed the erection of monasteries far exceeding 
anything that had yet been seen in spaciousness and splendour. 
Few great towns in Italy were without their Benedictine convent, 
and they quickly rose in all the great centres of population in 
England, France, and Spain. The number of these monasteries 
founded between a.d. 520 and 700 is amazing. Before the Coun¬ 
cil of Constance, a.d. 1415, no fewer than 15.070 abbeys had been 
established of this order alone. The buildings of a Benedictine 
abbey were uniformly arranged after one plan, modified where 
nccessaiy' (as at Durham and Worcester, where the monasteries 
stand close to the .sleep bank of a river) to accommodate the 
arrangement to local circumstances (sre Benedictines). We 



Fig. 2.—ground plan of the abbey of st. call, built a.d. 820. 

THIS ABBEY FOLLOWED THE BENEDICTINE RULE OF BEING SELF-CON- 
TAINED, AND HAD ITS OWN MILL AND BAKEHOUSE. TOGETHER WITH 
ACCOMMODATION FOR CARRYING ON ALL NECESSARY MECHANICAL ARTS 


CHURCH: A. High Altar. B, AU»r 
of St. Paul. C. Altar of St. Patar. 
D. Nava. E. Paradlia. FF. Towart. 
MONASTIC BUILDINGS: Q. Cioiiter. 
H. Calafactory with dormitory tU- 
uatad abovo. I. Nacatury. K. Ra- 
factory. L. Kitchen. M. Baka- 
houta and Brawhouta. N. Cellar. 0. 
Parlour. PI. Sorlptorlum, with li¬ 
brary over. P2. Saoriity and vattry. 

Q. House of novloas: 1. Chapel. 2. 
Refectory. 3. Calefactory. A. Dormi¬ 
tory. 5. Maiter'i room. 6. Chambers. 

R. Infirmary: 1-6 as above in house 
of novices. S. Doctor's house. T. 
Physic garden. U. House for blood¬ 
letting. V. Sohool. W. School¬ 


master’s lodgings. XiXi. Quest-house 
for those of superior rank. X.Xi. 
Quest-houie for the poor. Y. Quest- 
chamber for strange monks. 
MENIAL DEPARTMENT: Z. Factory, 
A'. Threshing-floor. B'. Work-thops. 
C'. Mills. D'. Kiln. E'. Stables. F'. 
Cowsheds. Q'. Qoatsheds. H'. Pig¬ 
sties. I'. Sheep-folds. K'. Servants' 
and workmen's sleeping-chambers. 
L'. Gardener's house. M'. Hen end 
duck house. N'. Poultry-keeper’s 
house. O'. Garden. P'. Cemetery. 
Q'. Bakehouse for saoremental breed. 
R'. Unnamed on plan. S'. Kitchens. 
T'. Baths 


have no existing examples of the earlier monasteries of the Bene¬ 
dictine order. But we have fortunately preserved to us an elabo¬ 
rate plan of the great Swiss monastery of St. Gall, erected about 
A.D. 820, which puts us in possession of the whole arrangements 
of a monastery of the first class towards the early part of the 
Qth century. 'This curious and interesting plan has been made the 
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subject of a memoir both by Keller (Zurich, 1844) and by Pro¬ 
fessor Robert Willis {Arch. Jotcmal, 1848, vol. v., pp. 86-117). 
To the latter we are indebted for the substance of the following 
description, as well as for the plan, reduced from his elucidated 
transcript of the original preserved in the archives of the convent. 
The general appearance of the convent is that of a town of iso¬ 
lated houses with streets running between them. It is evidently 
planned in compliance with the Benedictine rule, which enjoined 
that, if possible, the monastery should contain within itself every' 
necessary of life, as well as the buildings more intimately con¬ 
nected with the teligious and social life of its inmates. It should 
comprise a mill, a bakehouse, stables, and cow-houses, together 
with accommodation for carrying on all necessary mechanical arts 
within the walls, so as to obviate the necessity of the monks going 
outside its limits. 

The general distribution of the buildings may be thus de¬ 
scribed. The church, with its cloister to the. south, occupies the 
centre of a quadrangular area, about 430ft. square. The buildings, 
as in all great monasteries, are distributed into groups. The 
church forms the nucleus, as the centre of the religious life of 
the community. In closest connection with the church is the 
group of buildings appropriated to the monastic life and its daily 
requirements—the refectory for eating, the dormitory for sleep¬ 
ing, the common room for social intercourse, the cha])ter-house 
for religious and disciplinary conference. These essential elements 
of monastic life arc ranged about a cloi.ster court, surrounded by 
a covered arcade, affording communication sheltered from the 
elements between the various buildings. The infirmary for sick 
monks, with the physician’s house and physic garden, lies to the 
east. In the same group with the infirmary is the school for the 
novices. The outer school, with its headmaster s house against 
the opposite wall of the church, stands outside the convent en¬ 
closure, in close proximity to the abbot’s house, that he might 
have a constant eye over them. The buildings devoted to hos¬ 
pitality arc divided into three groups—one for the reception of 
distinguished guests, another for monks visiting the monastery, 
a third for poor travellers and pilgrims. The first and third are 
placed to the right and left of the common entrance of the 
monastery—the hospitium for distinguished guests being placed 
on the north side of the church, not far from the abbot’s house; 
that for the poor on the south side next to the farm buildings. 
The monks are lodged in a guest-house built against the north 
wall of the church. I’hc group of building.s connected with the 
material wants of the establishment is placed to the south and 
we.st of the church, and is distinctly separated from the monastic 
buildings. The kitchen, buttery, and offices are reached by a 
p)a.ssage from (he west end of the refectory and connected w'ith 
the bakehouse and brewhouse, which are placed still farther 
away. The whole of the southern and western sides is devoted to 
workshops, stables and farm-buildings. The buildings, with some 
exceptions, seem to have been of one storey only, and all but the 
church were probably erected of wood. 

Canterbury Cathedral—A curious bird’s-eye view of Can¬ 
terbury cathedral and its annexed conventual buildings, taken 
about 1165, is preserved in the Great Psalter in the library of 
Trinity college, Cambridge. As elucidated by Prof. Willis,‘ it 
exhibits the plan of a great Benedictine monastery in the 12th 
century, and enables us to compare it with that of the pth as 
seen at St. Gall. We see in both the same general principles of 
arrangement, which indeed belong to all Benedictine monaster¬ 
ies, enabling us to determine with precision the disposition of the 
various buildings, when little more than fragments of the walls 
exist. From some local reasons, however, the cloister and monas¬ 
tic buildings are placed on the north, instead, as is far more com¬ 
monly the case, on the south of the church. There is also a sepa¬ 
rate chapter-house, which is wanting at St. Gall. 

The buildings at Canterbury, as at St. Gall, form separate 
groups. The church forms the nucleus. In immediate contact 
with this, on the north side, lie the cloister and the group of 

Architectural History of the Conventual Buildings 0/ the 
Monastery of Christ Church in Canterbury. By the Rev. Robert 
Willis. Printed for the Kent Archaeological Society, 1869. 
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buildings devoted to the monastic life. Outside of these, to the 
west and east, arc the “halls and chiunbers devoted to the exercise 
of hospitality, with which every monastery was provided, for the 
purpose of receiving as guests persons who visited it, whether 
clergy or laity, travellers, fiilgrims, or paupers.” To the north 
monastic from the menial build- 
imote as possible from the con¬ 
ventual buildings proper, the 
stables, granaries, barn, bake¬ 
house. brewhouse, laundries, etc., 
inhabited by the lay servants of 
the establishment. At the great¬ 
est possible distance from the 
church, beyond the precinct of 
the convent, is the eleemosynary 
department. The almonry for 
the relief of the poor, with a 
great hall annexed, forms the 
paupers’ hospitium. 

Westminiter Abbey^West- 
min.ster abbey is another exam¬ 
ple of a great Benedictine abbey, 
identical in its general arrange¬ 
ments, so far as they can be 
traced, with those described 
above. The cloi.ster and monastic 
buildings lay to (he south side of 
the church. Parallel to the nave, 
on the south side of the cloister, 
was the refectory, with its lava¬ 
tory at the door, and on the east¬ 
ern side the remain.s of the dor¬ 
mitory, raised on a vaulted sub- 
st ruct ure and communicat ing with 
the south transept. The chapter- 
house opened out of the same 
alley of the cloi.ster. The small 
cloister lay to the .south-east of the larger cloister, and still farther 
to the cast the remains of the infirmary with the tabic hall, the 
refectory of those who were able to leave their chambers. The 
abbot’s house fonned a small courtyard at the west entrance, 
i close to the inner gateway. Considerable portions of this remain, 
including the abbot’s parlour, celebrated as “the Jerusalem 
Chamber,” his hall, now used for the Westminster king’s scholars, 
and the kitchen and butteries beyond. 

Cluny.— The history of monasticism is one of alternate pe¬ 
riods of decay and revival. With growth in popular esteem came 
increase in material wealth, leading to luxury and worldliness. 
The first religious ardour cooled, the strictness of the rule 
was relaxed, until by the 10th century the decay of discipline was 
so complete in France that the monks arc said to have been fre¬ 
quently unacquainted with the rule of St. Benedict, and even 
ignorant that they were bound by any rule at all. The reforma¬ 
tion of abuses generally took the form of the' establishment of 
new monastic orders, with new and more stringent rules, requiring 
a modification of the architectural arrangement*. One of the 
earliest of these reformed orders was (he Cluniac, taking its name 
from the little village of Cluny, 12m. N.W. of Macon, near which, 
about A.D. oog, a reformed Benedictine abbey was founded by 
William, duke of Aquitaine and count of Auvergne, under Bemo, 
abbot of Bcaume. He was succeeded by Odo, who is often re¬ 
garded as the founder of the order. The fame of Cluny spread 
far and wide. Il.s rigid rule was adopted by a vast number of the 
old Benedictine abbeys, who placed themselves in affiliation to 
the mother society, while new foundations sprang up in large 
numbers, all owing allegiance to the “archabbot,” established at 
Cluny. By the end of the 12th century the number of monasteries 
affiliated to Cluny in the various countries of western 
amounted to 2,000. The monastic establishment of Cluny was 
one of the most extensive and magnificent in France. We may 
form some idea of its enormous dimensions from the fact 
recorded, that, when, a.d. 1245, Pope Innocent IV., accompanied 


a large open courc amacs me 
ings, intentionally placed as re 
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by (wclvf cardinals, a patriarch, three archbishops, the two gen- small rivulets which flow through the precincts, furnishing the 
erals of the ('arthusians and Cistercians, the king (St. Louis), c.stablishment with an abundant supply in every part, for the 
and three of his sons, the queen mother, Baldwin, count of irrigation of the gardens and orchards, the sanitary requirements 
Flanders and eniix ror of Const<intinoi)le, the duke of Burgundy, of the brotherhood and for the use of the oflices and workshops, 
and six lords, visiterl the abbey, the whole party, with their at- The precincts are divided across the centre by a wall, running 
Tf^ndanls, were loflged within the monastery without disarrang- from north to south, into an outer and inner ward—the former 
ing the monks, 400 in number Nearly the whole of the abbey containing the menial, the latter the monastic buildings. The pre¬ 


buildings, including the magnificent church, were swept away at 
the close of the i8lh century. When the annexed ground-plan 
was taken, shortly before its rlestruction, nearly all the monastery, 
with the exception of the (.hurrh, had been rebuilt. 

'f'he (hurch, the ground-plan of which bears a remarkable re¬ 
semblance to that of Linioln tathedral, was of vast dimensions. 
It was 05<)ft. by i,?oft, wido. 'I'he nave was 102ft. and the aisles 
60ft high. The nave (0) had double vaulted aisles on cither 
side Like Lincoln, it bad an <-.istcrn as well as a western transept, 
each furnished with apsidal < h.ipcis tcj the ea.st. The western 
transept was 213ft. long, and the eastern 123ft. The choir ter¬ 
minated in a semicircular a[)sc“ (F), surroundc'd by five chapels, 
also scanicircular. 'I'he western c-ntrarne was a[)proached by an 
anle c hnrch, or narthex (B), itself an aisled church of no mean 
dimensions, Hanked by two towers, rising from a flight of ste|)s 
bearing ;i stone c ro.ss. 'I’he first ICnglish house* of the ('lu- 
niac order was that of Lc*vves. founded by the ear! of Warren, 
c. AD 1077, fd this only .1 few Iragnienls of the domestic build¬ 
ings c'xist. 'riic* b(>st preserved Cluniac house's in England are 
Castle Acre', Norfolk, and Wenloc k, Shnepshire. 

'I’lie ('luniac revival, with .all its brillian( y, wa.s but short-lived. 
The celebrity of this, as of other orders, worked its moral ruin. 
With their growth in wealth and clignity the Cluniac: foundations 
liecaine as worldly in life and as relaxed in disci[)line as their 
[irc'deecssors, and a frc'sli ic torm was nt'edc'd, 

Cistercian.—'I’he next great monastic revival, the Ci.stercian, 
arising in the last ycaars (,>f the iith century, had a w'ider diffu- 
.sion, and a longer and more honourable existence. The ra[)id 
growth and wide- cc-lebrity of the ordcT arc* undoubtedly to be 
attributed to the caithusiasti( piety of St. Bernard, abbot of the 
first of the monastic colonies. siib.sc‘(|uenlly sent forth in such 
cpjick sue cession by tbe first ('istercian houses, the far-famed 
abbey of Clairvau.x, ad. iti(». 'Lhe rigid self-abnegation, which 
was th(‘ ruling principle of this reformed congregation of the 
Benedictine order, cxtendcci itsedt to the churches and other 
buildings ercHted by them. Tlie characteristic of the Cistercian 
ablK’Vs was the extremc'st simjclicily and a studic'd plainne.ss. Only 
one tower--.'! central one*—w.is iierniitied, and that, was to be 
very low. Cnneccss.iry pinnacles and lurrc'ts were prohibited. 
'Fhc* window.s wctc* to be plain and undivided, and it was for¬ 
bidden to decorate thenn with stained glass. All needless orna¬ 
ment was proscribc'd. The crosses must be of wood; the candle¬ 
sticks of iron. 'I'he renunci.ition of the world was to be evidenced 
in all that met the eye. The .same spirit manifested itself in the 
choice of the sites of their monasterie.s. The more dismal, the 
more hojxdess a spot appe irc'd, the- more did it please their rigid 
mood. But Ihc'v came not merely as ascetics, but as improvers. 
The Cistercian monastcTies arc*, as a rule, found placed in deep 
well-watered valleys, 'I'hey always stand on the border of a 
slrc'am; not rarelv, as at Fountains, the buildings extend over it. 
The 'se valleys, now so rich and productive, w’ore a very different 
aspect when the brethren first chose them ;is the place of their 
retirement. VN’ide swamps, dc’ep morasses, tangled thickets, wild 
impassable forests, were* thc’ir prevailing features. The “bright 
valley," CUtra Vallis of .St Bcmnard, was known as the “valley 
of Wormwood," infamous as a den of robbers. 

All Cistercian monasteries, unless the circumstances of the 
locality forbade if, were arranged according to one plan. The 
general arrangement and distribution of the various buildings 
which went to rn.ike up one of these vast establishments may 
ht' gathered from tliat of St Bernard's own abbey of Clairvaux, 
which is here given. It will be observed that the abbey pre¬ 
cincts are surrounded by a strong wall, furnished at intervals 
with watch-towers and other defensive works. The wall is nearly 
encircled by a stream of wafer, artificially diverted from the 
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were placed, without any regard to symmetry, convenience being 
the only consideration. Advancing eastwards, we have before 
us the wall separating the outer and inner ward, and the gate¬ 
house (D) affording communication between the two. On pass¬ 
ing through the gateway, the outer court of the inner W'ard was 
entered, with the western fat^ade of the monastic church in 
front. Immediately on the right of the entrance was the abbot’s 
house (G), in close proximity to the guest-house (F). On the 
other side of the court were the stables, for the accommodation 
of the horses of the guests and their attendants (11). The church 
occupied a central position. To the south was the great cloister 
(A), surrounded by the chief monastic buildings, and farther to i 



Fig. 5 .—general plan of the,monastic buildings at clairvaux. 
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the cast the smaller cloister, opening out of which were the 
infirmary, novices’ lodgings, and quarters for the aged monks. 
Still farther to the east, divided from the monastic buildings by 
a wall, were the vegetable gardens and orchards, and tank for 
fish. The large fish-ponds, an indispensable adjunct to any eccle- I 
siastical foundation, on the formation of which the monks lav- I 
ished extreme care and pains, and which often remain as almost 
the only visible traces of these vast establishments, were placed 
outside the abbey walls. 

Figure s furnishes the ground-plan of the distinctly monastic 
buildings on a larger scale. The usually unvarying arrangement 


of the Cistercian houses allows us to accept this as a type of 
the monasteries of this order. The church (A) is the chief fea¬ 
ture. It consists of a vast nave of eleven bays, entered by a 
narlhex, with a transept and short apsidal choir. (It may be re¬ 
marked that the eastern limb in all unaltered Cistercian churches 
is remarkably short, and usually square.) To the cast of each 
limb of the transept are two square chapels, divided according 
to Cistercian rule by solid walls. Nine radiating chapels, simi¬ 
larly divided, .surround the apse. The stalls of the monks, funn¬ 
ing the ritual choir, occupy the four eastern bays of the nave. 
There was a second range of stalls in the extreme western bays 
of the nave for the fratres conversi, or lay brothers. To the south 
of the church, so as to secure as much sun as possible, the 
cloister was invariably placed, except when local reasons forbade 
it. Round the cloister ( B) were ranged the buildings connected 
with the monks’ daily life. The chapter-house (C) always o{X‘ned 
out of the east walk of the cloister in a line with the south 
tran.sept. In Cistercian houses this was quadrangular, and was 
divided by pillars and arches into two or three aisles. Between 
it and the transept we find the sacristy (X), and a small book- 
room (Y), arnuiHoIum, where the brothers deposited the volumes 
borrowed from the library. On the other .side of the chapter- 
house, to the south, is a passage (D) communicating with the 
courts and buililings beyond. This was sometimes known as the 
parlour, colloquii locus, the monks having the privilege of con¬ 
versation here. Here also, when discipline became relaxed, traders, 
who had the liberty of admission, were allowed to display their 
goods. Beyond this we often find the caU’jactorium or day-room 
—an apartment warmed by flues beneath the pavement, where 
the brethren, half frozen cluring the night offices, betook them¬ 
selves after the conclusion of lauds, to gain a little warmth, 
grease their sandals and get themselves ready for the work of 
the day. In the plan before us this apartment (E) opens from 
(he south cloister walk, adjoining the refectory. The place usually 
assigned to it is occupied by the vaulted substructure of the 
dormitory (Z). The dormitory, as a rule, was placed on the cast 
side of the cloister, running over the calefactory and chapter¬ 
house, and joined the south transept, where a flight of steps ad¬ 
mitted the brethren into the church for nocturnal services. Open¬ 
ing out of the dormitory was always the necessarium, planned 
with the greatest regard to health and cleanliness, a water-course 
invariably running from end to end. The refectory opens out 
of the south cloister at (G). The position of (he refectory is 
usually a marked point of difference between Benedictine and 
Cistercian abbeys. In the former, as at C'anterbury, (he refectory 
ran cast and west parallel to the nave of the church, on the side 
of the cloister farthest removed from it. In the Cristercian mon¬ 
asteries, to keep the noise and smell of dinner still farther away 
from the sacred building, the refectory was built north and .south, 
at right angles to the axis of the church. It was often divided, 
sometimes into two, sometimes, as here, into three ai.slc.s. Out¬ 
side the refectory door, in the cloister, was the lavatory, where 
the monks washed their hands at dinner-time. The buildings 
belonging to the material life of the monks lay near the refectory, 
as far as po.ssible from the church, to the soulh-west. With a 
distinct entrance from the outer court was the kitchen court (F), 
with its buttery, scullery, and larder, and the important adjunct 
of a stream of running water. Farther to the west, projecting 
beyond the line of the west front of the church, were vast 
vaulted apartments (SS), serving as cellars and storehouses, 
above which was the dormitory of the conversi. Detached from 
thc.se, and separated entirely from the monastic buildings, were 
various workshops, which convenience required to be banished 
to the outer precincts, a saw-mill and oil-mill (UU) turned by 
water, and a currier’s shop (V), where the sandals and leathern 
girdles of the monks were made and rej^aired. 

Returning to the cloister, a vaulted passage admitted to the 
small cloister (1), opening from the north side of which were 
eight small cells, assigned to the scribes employed in copying 
works for the library, which was placed in the upper story, 
accessible by a turret staircase. To the south of the small 
cloister a long hall will be noticed. This was a lecture^hallf or 
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rather a hall for the religious disputations customary among the 
Cistercians, r’rom thi.s cloister opened the infirmary (K), with 
its hall, chajjel, cells, hlooddeUing house, and other dejK*ndencies. 
At the eastern verge of the vast group of buildings we find the 
novices’ lod^infis (L), with a third cloister near the novices’ 
quarters and the original guest-house (M;. Detached from the 


great mas.s of the monastic edi¬ 
fices was the original abbot’s 
house (N), with its dining-hall 
(I*;, Closely adjoining this, so 
that the eye of the father of the 
whole CKlablishmcnt should be 
constantly over those who stoo(l 
the most in need of his waitchful 
care—those who were training 
for the monastic life, and those 
who had w'orn themselves out in 
its dutic.s—was a fourth cloister 
(O), with annexed buildings, de¬ 
voted to the aged and infirm 
members of the establishment. 
The cemetery, the last resting- 
place of the brethren, lay to the 
north side of the nave of the 
church (H). 

It will be seen from the above 
account that the arrangement of 
a Cistercian monastery was in 
ai cordance with a clearly (lelined 
.system, and admirably ailapted 
to its purjMjse. d’he base court 
nearest to the outer wall con- 
taineil (he buildings belonging to 
the functions of the body as 
agriculturists and employers of 
labour. Advancing into the inner 
court, the buildings devoted to 
hos[)ilaIily are found close to the 
entrarue; while those connected 
with the supply of the material 
wants of. the l>rethren — the 
kitchen, cellars, etc. — form a 
court of themselves oulsitle tlie 



Fig. 6. — PLAN OF FOUNTAINS 
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OF THE ORIGINAL FOUNDATIONS 
WERE MADE TO THE ABBEY IN SUC- 
CEEDING CENTURIES UNTIL IT BE¬ 
CAME ONE OF THE MOST SPACIOUS 


cloister and Cjuite detached from 
the church. The church, refec¬ 
tory, dormitory and other build¬ 
ings belonging to the professional 
life of the brethren, surround tin* 
great cloister. The small tloister 
beyond, with its scribes’ cells, 
lilirary, hall fur disputations, etc., 
is the centre of (he literary life 
of the community. 'I'he require¬ 
ments of sickness and old age 
are carefully provided for in the 
inhrrnary cloi.sler and that fur 
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the aged and infirni members of the establishment. The same 


group contains the ciuarlers of the novices. 

7 'he English ('islercian hou.scs, of which there are such exten¬ 
sive and Iveautiful remains at Fountains, Rievaulx, Kirkslall, 
Tintem, Metley, etc., were mainly arranged after die same plan, 
with slight local variations. 

Fountains Abbey. — I'ountains abbey, first founded a.d. 1132, 
is one of the largest and best preserved Cistercian houses in 
England. Earlier buililings n’ceived considerable additions and 
alteration.s in the later {>eriod of the order, causing deviations 
from the strict Cistercian type. The church stands a short dis¬ 
tance to the north of (he River Skell, the buildings of the abbey 
stretching down to and even across the stream. We have the 
cloi.ster (H) to (he south, with the three-aisled chapter-house (I) 
and calefactory (E) opening from its eastern w’alk, and the refec¬ 
tory (S'), with the kitchen (Q) and buttery (T) attached, at 


right angles to its southern walk. Parallel with the western walk 
is an immense vaulted substructure (U), incorrectly styled the 
cloisters, serving as cellars and store-rooms, and supporting the 
dormitory of the conversi above. This building extended across 
the river. At its south-west comer were the necessaries (V), also 
built, as usual, above the swiftly flowing stream. The monks’ 
dormitory was in its usual position above the chapter-house, to 
the south of the transept. As peculiarities of arrangement may 
be noticed the position of the kitchen (Q), between the refectory 
and calefactory, and of the infirmary (W) (unless there is some 
error in it.s designation) above the river to the west, adjoining 
the guest-houses (XX). W’e may also call attention to the greatly 
lengthened choir, commenced by Abbot John of York, 1203-11, 
and carried on by his successor, terminating, like Durham cathe¬ 
dral, in an eastern transept, the work of Abbot John of Kent, 
1220-47, and to the tower (D), added not long before (he dis¬ 
solution by Abbot Huby, 1494-1526, in a very unusual position 
at the northern end of the north transept. The abbot’s house, 
the largest and most remarkable example of this class of build¬ 
ings in the kingdom, stands south to the east of the church 
and cloister, from which it is divided by the kitchen court (K), 
.surrounded by the ordinary domestic offices, A considerable por¬ 
tion of this house was erected on arches over the Skell. The 
size and character of this house, probably, at the time of its 
erection, the most spacious house of a subject in the kingdom, 
not a castle, bespeaks the wide departure of the Cistercian order 
from the stern simplicity of the original foundation. The hall 
(2) was one of the most spacious and magnificent apartments in 
mediaeval times, measuring 170ft. by 70ft. Like the hall in the 
castle at Winchester, and Westminster hall, as originally built, it 
was divided by 18 pillars and arches, with 3 aisles. Among 
other apartments, for the designation of which we must refer to 
the ground-plan, was a domestic oratory or chapel, (6) 46Ut. by 
23ft. and a kitchen (7), 50ft. by 38ft. 

Feudal Character.—The arrangement of the building be¬ 
speaks the powerful feudal lord, not the humble father of a body 
of hard-working brethren, bound by vows to a life of poverty and 
self-denying toil. In the words of Dean Milman, “the superior, 
once a man bowed to the earth with humility, care-worn, pale, 
emaciated, with a coarse habit bound with a cord, with nakeci 
feet, had become an abbot on his curvetting palfrey, in rich 
attire, with his silver cross before him, travelling to take his place 
amid the lordliest of the realm.” {Lat. Christ, vol. iii. p. 330.) 

The buildings of the Austin canons or Black canons (so called 
from the colour of their habit) present few distinctive peculi¬ 
arities. This order had its first seat in England at Colchester, 
where a house for Austin canons was founded about a.d. 1105, 
and it very soon spread widely. As an order of regular clergy, 
holding a middle position between monks and secular canons, 
almost resembling a community of parish priests living under 
rule, they adopted naves of great length to accommodate large 
congregations. 

The Premonstratensian regular canons, or White canons, had 
as many as 35 houses in England, of which the most perfect 
remaining are those of Easby, Yorkshire, and Bayham, Kent. 
The head house of the order in England was Welbeck. This 
order was a reformed branch of the Austin canons, founded, a.d. 
1110, by Norbert (born at Xanten, on the Lower Rhine, c. 1080) 
at I’remontr^, a secluded marshy valley in (he forest of Coucy 
in the diocese of Laon. The order spread widely. Even in the 
founder’s lifetime it possessed houses in Syria and Palestine. It 
long maintained its rigid austerity, till in the course of years 
w'ealth impaired its discipline, and its members sank into indo¬ 
lence and luxury. The Premonstratensians were brought to Eng¬ 
land shortly after a.d. 1140, and were first settled at Newhouse, 
in Lincolnshire, near the Humber. The ground-plan of Easby 
abbey, owing to its situation on the edge of the steep!y-sloping 
banks of the Swale, is singularly irregular. The cloister is duly 
placed on the south side of the church, and the chief buildings oc¬ 
cupy their usual positions round it. But the cloister garth, as at 
Chichester, is not rectangular, and all the surrounding buildings 
are thus made to sprawl in a very awkward fashion. The chuKb 
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EUROPEAN ABBEY ARCHITECTURE 

1. Canterbury Cathedral from the southwest, showinfl the distant tower 4 Cloisterii of the convent of Santo Tomag at Avila, Spain 

known as the Angel or Bell Tower, which was completed in 1472 ^ East end of the apse of the church of ttie monaitery of the Laura, one 

2. Chilandarl, one of the Serbian monasteries at Mount Athos, founded <he twenty monasteries of the order of St. Basil, Mount Athos 

in 1197 by Stephen Nemanja. showing the buildingi grouped around 6. A Franciican hermitage, part of the great monastery at Assisi, Italy, 
a central church built after the canonization of St. Francis in 1228 

3. Corner of the church of the monastery of Gregoriou, showing a monk 7. Cloister of the Carthusian monastery, Certosa dl Pavia, situated some 

tapping the semantor to summon the order to vespers five miles north of Pavia. The monastery church is visible beyond 
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follows the plan adopted by the Austin canons in their northern 
abbeys, and has only one aisle to the nave—that to the north; 
while the choir is long, narrow and aisleless. Each transept has 
an aisle to the east, forming three chapels. 

The church at Bayhum was destitute of aisles either to nave 
or choir. The latter terminated in a three-sided apse. This church 
is remarkable for its exceeding narrowness in proportion to its 
length. Extending in longitudinal dimensions 257ft., it is not 
more than 25ft. broad. Stern Premonstratensian canons wanted 



FlO. 7.—PLAN OF THE CARTHUSIAN MONASTERY OF CLERMONT. FRANCE. 
THE PRINCIPLES OF THE CARTHUSIAN ORDER DEMANDED A DISTINCT 
FORM OF MONASTIC INSTITUTION IN WHICH THE BROTHERHOOD COULD 
LIVE IN SOLITUDE AND SILENCE—HENCE THE SEPARATE CELLS 

A. Church K. Chapel of Portgf- S. Little cloiiter 

B. Monks' choir baud T. Bakehouse 

C. Prior’s o*<’den L. Sacristy V. Kitchen 

D. Great cloister M. Chapel X. Refectory 

E. Chapter-house N. Stables Y. Cemetery 

F. Passage 0. Gateway Z. Prison 

Q. Prior’s lodgirigt P, Quest-chambers A'. Cell of sub-prior 

H. Dovecot Q. Barns and granaries B'. Garden of sub-prior 

I. Cells R. Watch-tower 

no congregations, and cared for no possessions; therefore they 
built their church like a long room. 

Carthusians. —The Carthusian order, on its establishment by 
St. Bruno, about a.d. 1084, developed a greatly modified form 
and arrangement of a monastic institution. The principle of this 
order, which combined the coenobitic with the solitary life, de> 
manded the erection of buildings on a novel plan. This plan, 


which was first adopted by St. Bruno and his twelve companions 
at the original institution at Chartreux, near Grenoble, was main¬ 
tained in all the Carthusian establishments throughout Europe, 
even after the a.scctic severity of the order had been to some 
extent relaxed, and the primitive sim{)licity of their buildings had 
been exchanged for the magnificence of decoration which char¬ 
acterizes such foundations as the Certosas of Pavia and Florence. 
.According to the rule of St. Bruno, all the members of a Car¬ 
thusian brotherhood lived in the most absolute solitude and 
silence. Each occupied a small detached cottage, standing by 
itself in a small garden surrounded by high walls and connected 
by a common corridor or cloister. In these cottages or cells a 
Carthusian monk passed his time in the stricte.st asceticism, only 
leaving his solitary dwelling to attend the ser\ices of the Church, 
except on certain days when the brotherhood assembled in the 
refectory. The peculiarity of the arrangements of a Carthusian 
monastery, or charter-house, as it was called in England, from 
a corruption of the I'rench ehartreux, is exhibited in the plan of 
that of Clermont, after Viollet-le-l)uc. 

Clermont Abbey is surrounded by a wall, furnished at in¬ 
tervals with watch tower.s (R). The enclosure is divided into 
two courts, of which the eastern court, surrounded by a cloister, 
from which the cottage.s of tlie monks (I) open, is much the 
larger. The two courts are divided by the main buildings of the 
monastery, including the church, the sanctuary (A), divided from 
B, the monks’ choir, by a screen with two altars, the smaller 
cloister to the south (S) surrounded by the chapter-house (E), 
the refectory (X)—these buildings occupying their normal posi¬ 
tion—and the chapel of I’ontgihaud (K). The kitchen with its 
offices (V) lies behind the refectory, accessible from the outer 
court W'ithout entering the cloister. To the north of the church, 
beyond the sacristy (L), and the side chrijxds (M), we find the 
cell of the sub-jwior (A') with its garden. The lodgings of the 
prior (G) occupy the centre of the outer court, immediately in 
front of the west door of the church, and face the gateway of 
the convent (O). A small rai.sed court with a fountain (C) is 
before it. This outer court also contains the guest-chambers (P), 
the stables, and lodgings of the lay Ijrothcr.s (N), the barns and 
granaries (Q), the dovecot (IJ), and the bakehouse (T). At Z 
is the prison. (In this outer court, in all the earlier foundations, 
as at Witham, there was a smaller church in addition to the larger 
church of the monks.) The outer and inner courts are connected 
hy a long passage (F), wide enough to admit a cart laden with 
wood to supply the cells of the brethren with fuel. The number 
of cells surrounding the great cloister is 18. They arc all arranged 
on a uniform plan. Each little dwelling contains three rooms: 
a sitting room (C), warmed liy a stove in winter; a sleeping- 
room (D), furnished with a bed, a table, a bench, and a book¬ 
case; and a closet (E). Between the cell and the cloister gal¬ 
lery (A) is a pa.ssuge or corridor (B), cutting off the inmate of 
the cell from all sound or movement which might interrujit his 
meditations. The superior had free access to this corridor, and 
through open niches was able to inspect the garden without l>eing 
seen. At I is the hatch or turn-table, in which the daily allow¬ 
ance of food was deposited liy a brother apj)ointed for that 
purpose, affording no view either inw.irds or outwards. H is the 
garden, cultivated by the occupant of the cell. At K is the 
wood-house. F is a covered walk, with the necessary at the end. 

The above arrangements are found with scarcely any variation 
in all the charter-houses of western EurofXi. The Yorkshire 
Charter-house of Mount Grace, founded by Thomas Holland, the 
young duke of Surrey, nephew of Richard II, and marshal of 
England, during the revival of the popularity of the order, about 
A.D. 1397, is the most ficrfect and best preserved English example. 

Mendicant Friars. —An article on monastic arrangements 
would be incomplete without some account of the convents of 
the Mendicant or I’reaching Friars, including the Black Friars 
or Dominicans, the Grey or Franciscans, the White or Carmelites, 
the Eremite or Austin Friars. These orders arose at the begin¬ 
ning of the 13th century, when the Benedictines, together with 
their various reformed branches, had terminated their active 
mission, and Christian Europe was ready for a new religious 
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revival. Planting themselves, as a rule, in large towns, and by 
preference in the poorest and most densely populated districts, 
the Preaching Friars were obliged to adapt their buildings to the 
requirements of the site. Regularity of arrangement, therefore, 
was not possible, even if they had studied it. Their churches 
built for the recei)tion of large congregations of hearers rather 
than worsliipjK^rs, form a class by 
themselves, totally unlike those 
of the elder orders in ground- 
plan and character. They were 
usually long parallelograms un¬ 
broken by transepts. The navi' 
very u.sually consisted of two 
equal bodies, one containing the 
stalls of the brotherhood, the 
other left entirely free for the 
congregation. The constructional 
chetir is often wanting, the whole 
church forming one uninter- 
ru]>tecJ structure, with a con¬ 
tinuous range of win(low.s. Taken 
as a whole, the rernain.s of the 
esfablislunerils of the friars af¬ 
ford little* warrant for the invc'c- 
tive of Matthew Paris, benedic- 
tiiK- of St. Albans: “The friars 
who have bc-en founded scarcely 
40 years have built residences each monk, the order was 
as the palaces of kings. These arc sr. bruno, io84 

(hey who, enlarging clay by clay 
thc'ir sum|)luous eclificc's and en¬ 
circling them with lofty wa 
lay ui) in them their incalcu¬ 
lable treasures, tran.sgressing the 
bounds of poverty and violating the fundamental rules of their 
t)rofessi()n.” 

MifH.iooKAi’iiv. —The classical authorities on the subjects of the fore¬ 
going article’ are Lenoir, Architfcture Monastique, iS.sj-sC), and l)ug- 
fiale, Afcnuslicon An^liranum (reprinted 1846); F. A. ilil)bert, The 
Di\soltttiou of the Afomsterirs (i')io) ; C. W. New, Historv of the 
Alien Priories in Tnghind (njiO). See the articles on the different orders. 



Fig. 8 . — DETAIL PLAN OF A 
CARTHUSIAN CELL AT CLERMONT. 
THE GENERAL PLAN OF CLERMONT 
PROVIDES FOR SEPARATE CELLS 
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, Corridor 

C. Living-room 

D. Sloeplng- 
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E. Clo««f 

F. Covorod walk 
Q. Neoetsary 

H. Garden 

I. Hatch 

K. Wood-house 


ABBON OF FLEURY or Anno Fi-ori.acf-.nsis (r. 045- 
1004), French scholar. lie sfu-nt two years in England, and was 
abbot of Ronisey, After his return to I’rance he w'as made abbot 
of Fleury on the Loire (()SS). lie was twice sent to Rome by 
King Robert the Pious ((^So-o6), and on each occasion succeeclod 
in w-arding off a threatened papal interdict, lie wms killed at La 
Rc'ole in 1004, in endeavouring to quell a monkish revolt. He 
wrote an Ef>ilotne do vitis Romanorum pontificurn, besides con¬ 
troversial treati.ses, letters, etc. (sec Migne, Patrolof^ia Latina). 
His life, written by his disciple Aimoin of I'lcury, in which much 
of Abbon’s corre.ipondence was reproduced, is of grc'at impor¬ 
tance ns a .source for the reign of Robert II., especially with 
reference to the papacy (c/. Migne, op. cit. vol. c.xxxixA. 

See Ch. PlVstcr, Titudes sur le rh^ne dc Robert It Pitux (1885): 
Cuis-sard-CiiuHheron, “I/Lcole dc Fleury-sur-Loire la fin du lo'' 
silicic,’’ in Memoires dr hi socitUe archi'ol. de I’OrUanais, xiv. (Orlean.s, 
1875) ; A. Molinicr, Sources dc I'hisloirc dr France. 


ABBOT, CHARLES GREELEY ( 1S72- ), American 

astrophysicist, was born in Wilton. N.H., on May 31, 1872. He 
graduated in 1S94 the Mas.sachusetts Institute of Technology, 
and after a year of graduate study there joincxl the staff of the 
astrojibysical observatory of the Smithsonian Institution. Here 
he .served first as assistant, iSgs-cjh, and then as acting director 
in charge from tSc)6 until 1907, when he was appointed director. 
He made original investigations in solar physics, studying espe¬ 
cially the infra-red solar spectrum, the solar constant of radiation, 
the variability of solar and terrestrial temfH'raturcs and the utili¬ 
zation of solar heat. In connection with his researches he con¬ 
ducted expeditions to observe total eclipses of the sun in 1900, 
1901. iqo8 and 1919. In collaboration with S. P. Langley he 
completed the mapping of the infra-red spectrum, publi^ed in 
the Annals (vol. i.) of the astrophysical observatory. With F. E. 


Fowlc and L. B. Aldrich he published also in the Annals (vol. iii., 
iv.) proofs of the variability of the sun, as shown by experiments 
conducted simultaneously in California and Algeria and from 
observations made in expeditions to Arizona and Chile. In recog¬ 
nition of his discoveries he was awarded the Draper medal (1910) 
and the Rumford medal (1916). To scientific journals he has 
contributed numerous articles on the apparatus, methods and 
results of solar research. He published The Sun (1907), Every¬ 
day Mysivrics (1923) and The Earth and the Stars (1925). In 
1918 he was made as.si.stant secretary, and in 1928 secretary, of 
the Smithsonian Institution. 

ABBOT, EZRA (iS 19-1884), American biblical scholar, was 
born at Jackson, Me., April 28, 1819. He graduated at Bowdoin 
college in 1S40; and, after being principal of a public school in 
('ambridge, became assistant librarian of Harvard university, 
and from 1872 until his death Bu.ssey Professor of New Tc.sta- 
nient Criticism and Interpretation in the Harvard divinity school. 
His studies were chiclly in oriental languages and the textual 
criticism of the New Testament, though he was a remarkable 
bibliographer. His publications were largely dispersed in the 
pages of reviews and other publications, but to the enlarged 
American edition of Smith’s Dictiimary of the Bible (1867-70), 
he contributed more than 400 articles besides greatly improving 
the bibliographical completeness of the work. His princiiial 
single production, representing his scholarly method and con¬ 
servative conclu.sions, was The Authorship of the Fourth Gospel 
(1880; .second edition, by J. H. Thayer, with other essays, i88()), 
up to that lime probably the ablest defence, based on external 
evidence, of the Johannine authorship, and certainly the most 
complete treatment of the relation of Justin Martyr to this gos[)eI. 
He died in Cambridge, Mass., March 21, 1S84. 

See S. J. Barrows, Ezra Abbot (1884). 

ABBOT, GEORGE (1562-1633), Archbishop of Canter¬ 
bury, w'as born on Oct. 19, 1562, at (iuildford, Surrey, the son of 
a cloth-worker. Educated at Balliol College, Oxford, he became 
master of University College (1597) and dean of Windie.sler 
(1 ooo), 

He W’as one of Iho.se who prepared King James's \’ersion of 
he Bible. James I, sent him to Scotland in 1608 to arrange for 
he establi.diment of episcopacy there. On his return he was 
referred to the bishopric of Lichfield and Coventry (1600), 
Ivondon (1009) and Canterbury (1611). As vice-chancellor of 
he University of Oxford at different times between 1600 and 
1605, he had come into conflict with Laud, and at court he 
su[)ported Puritan measures. lie promoted the marriage between 
Ihe Elector Ikilatine and Princess Elizabeth, and resisted the 
iiroposal for the marriage of the Prince of Wales to the Spanish 
infanta. 

Under Charles I. he was suspended from his functions of 
wimale for refusing to license the A.ssize sermon preached by 
Robert Sibthorp at Northampton (Feb. 22, 1627), advocating 
iion-rcsistance to the royal demands, however arbitrary. He died 
at Croydon, Aug. 5, 1633, and w-as buried at Guildford, where he 
had endowed a hospital. Abbot's later years were clouded by the 
act that in 1622 he had accidentally shot a keeper while hunting. 
His enemies maintained that the homicide, though accidental, 
disqualified him from office, and the matter had to be referred 
o a commission, on which King James had to exercise his casting 
vote in the archbishop's favour, 

ABBOT, WILLIAM (1798-1843), Engli.sh actor, was born 
h Chelsea, and made his first appearance on the stage at Bath in 
806, and his first London appearance in 1808. He created the 
parts of Appius Claudius in Sheridan Knowles's Virginius (1820) 
and of Modus in his Hunchback (1832), In 1827 he organized 
:hc company, including Macready and Miss Smithson, w-hich 
L'ted Shakespeare in Paris. Two of Abbot’s melodramas, The 
Youthful Days of Frederick the Great (1817) and Swedish 
Patriotism (i8ig), were produced at Covent Garden. He died 
in poverty at Baltimore, Maryland. 

ABBOT, the headandchiefgovernorof a community of monks, 
called also in the East hegumenos or archimandrite. The title 
abbot is derived ultimately from the Hebrew ab, “father,” through 
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the Syriac abbas, and had its origin in the monasteries of Syria, 
whence it spread through the East, and soon became accepted in 
all languages as the designation of the head of a monastery. But 
though general in the West, it was never universal. Among the 
Dominicans, Carmelites, .Augustinians, etc., the superior was 
called Prior; among the Franciscans, Custos (“guardian"). 

In Egypt, the first home of monastici.sm, the abbot or archi¬ 
mandrite sometimes ruled over only one community, sometimes 
over several, each of which had its own abbot as well. By the rule 
of St. Benedict, which, until the reform of Cluny, governed mo- 
nasticism in the West, the abbot has jurisdiction over only one 
community. The rule was subject to frequent violations; but it 
was not until the foundation of the Ciuniac Order that the idea 
of a supreme abbot, exercising jurisdiction over all the hou.ses of 
an order, was definitely recognized. New styles expressed this 
new relation; thus the abbot of Monte Cas.sino was called abbas 
ahhatum (“abbot of abbots"), while the chiefs of other orders 
had the titles abbas grncralis (“abbot general"), or magistcr 
(“master") or minister gc?icralis (“minister general"). 

Monks, as a rule, were laymen, nor at the out.set was the abbot 
any exce[)tion. All orders of clergy, tlu'refore, took precedence 
of him. I'or religious offices the abbot and his monks were com¬ 
manded to attend the nearest church. 

Abbots were originally subject to episcopal jurisdiction, and 
continued generally so in the West till the i ith century. The first 
case recorded of the partial exemption of an abbot from episco{>al 
control is that of I'austus, abbot of Lerins, at the counu'l of Arles, 
A.D. 456; but the exorbitant claims and exactions of bi.shops ren¬ 
dered it increasingly frequent, and, in the 6th century, the practice 
of making religious houses resfxmsible to the Tope alone received 
an impulse from Gregory the Great. The.se exceptions, introduced 
with a good object, had grown into a widespread evil by the 12th 
century, the bishop being deprived of all authority over the chief 
centres of influence in his diocese. Abbots more and more assumed 
almost episcopal stale, and adopted the episcopal insignia of 
mitre, ring, gloves and sandals, a custom which arose out of the 
granting by the Pope of the right to wear the mitre to particular 
distinguished abbots. 

The first undoubted instance is the bull Icy which Alexander II. 
in 1063 granted the use of the mitre to Rgclsinus, abbot of St. 
Augustine at Canterbury (sec Mitkf,). 

The adoption of episcopal insignia by abbots was followed by 
an encroachment on episcopal functions, which was ineffectually 
guarded again.st by the Lateran Council, a,d. 1123. In A.D. iqSg 
they were permitted by Innocent IV. to confer both the .sub- 
diaconale and diaconate. They always and everywhere had the 
power of admitting their own monks and vesting them with the 
religious habit. Originally the bi.shop of the diocese chose the 
abbot out of the monks of the convent, but the right of election 
was transferred by jurisdiction to the monks themselves, reserving 
to the bishop the confirmation of the election and the benediction 
of the new abbot. In abbeys (‘xempt from episcopal jurisdiction 
the confirmation and benediction had to be conferred by the Pope 
in person, the house being taxed with the expenses of the new 
abbot's journey to Rome. An abbot had to be at least 25 years 
of age, of legitimate birth, and a monk of the house, unless it 
furnished no suitable candidate. The election was for life, unless 
the abbot w-as canonically deprivTd by the chiefs of his order, or, 
when he was directly subject to them, by the Pope or the bishop. 
The power of the abbot was absolute, limited only by the canons 
of the church and, until the general establishment of exemptions, 
by episcopal control. As a rule, however, implicit obedience was 
enforced. 

The abbot was treated with the utmost reverence by the breth¬ 
ren of his house. If he gave a command, the monk receiving it 
was to kneel. No monk might sit in his presence, or leave it 
without his permission. In the East he was commanded to eat 
with the other monks. In the We.st the rule of St. Benedict ap¬ 
pointed him a separate table, at which he might entertain guests 
and strangers. This permission opening the door to luxurious 
living, the Council of Aix, a.d. 817, decreed that the abbot should 
dine in the refectory on the same fare as the monks, unless he 
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had to entertain a guest. These ordinances proved, however, gen¬ 
erally ineffectual, and contemporaneous literature abounds with 
satirical remarks and complaints concerning the inordinate extrav¬ 
agance of the tables of the abbots. 

The ordinary dress of the abbot was according to rule to be the 
same as that of the monks. But by the loth century the rule was 
commonly set aside, and we find frequent complaints of abbots 
adopting sumptuoics attire. They sometimes even laid aside the 
monastic habit altogether. With the increase of wealth and 
power, al)bots, in fact, lost much of their religious character, and 
vied in magnificence with the (irst nobles ol the realm. They rode 
on mules with gilded bridles, rich saddles and housings, carrying 
hawks on their wrists, followed by an immense train of attendants. 
They associated on equal terms with l.iymen of the highest dis¬ 
tinction, and shared all their pleasures anti pursuits. This rank 
and |.K)wer was, howrver, often u.sed most beneficially. For 
instance. Richard Whiting, the last abbot of Glastonbury, judi¬ 
cially murdered by Henry VUI. in 1539, educated in his household 
as many as 300 sons of noblemen and gentlemen, besides others 
of a meaner rank, whom he lifted for the universities. The abbots 
of Cluny and Vendome were, by virtue of their oflice, cardinals 
of the Roman church. 

In process of time the title abbot was impro])erly transferred 
to clerics who had no connection with the monastic system, as to 
the principal of a body of parochial (lergy. It even came to be 
adopted by purely .secular oflicials. Thus the ihitd magistrate of 
the republic at Genoa was called Abbas Populi (“the abl)ot of 
the people"). Lay abl)ols were the outcome of the growth of the 
feudal system from the 8th century onwards. The practice of 
commendation, by which (to meet a temjmrary emergency) the 
revenues of the community were handed over to a lay lord and 
in return for his protection, early suggested to the emiH-rors and 
kings the expedient of rewarding their warriors with rich abbeys 
held in commendam. During the Carolingian epoch the custom 
grew up of granting these as regular heritable tu fs or benefices, 
and by the 10th century the system was firmly established. The 
example of the kings was followed by the feudal nobles, some¬ 
times by making a tcmporar>’ concession permanent, sometimes 
without any form of commendation wh.itever. 

These lay abbacies were not merely a question of overlordship, 
but implied the concentration in lay hands of all the rights, im¬ 
munities and juri.sdiction of the foundations; i.e., the more or h'ss 
complete .secularization of spiritual institutions. The. lay abbot 
took his recognized rank in the feudal hierarchy, and was free to 
di.s])ose of his fief as in the case of any other. 

In conventual cathedrals, where the bishop occupied the place 
of the abbot, the functions usually devolving on the superior of 
the monastery were performed by a prior. 

The title abbe (Jtal. a/nite), .in (onimonl\’ u.sed in the Roman 
Catholic church on the European continent, is the eciuivalent of 
the English “Father," being loosely applied to all who have 
received the tonsure. In the German Evangelical church the title 
of abbot {Abt) is sometimes bestowed, like ahln'', us an honorary 
distinction, and sometimes survives to divsignate the heads of 
monasteries converted at the Reformation into collegiate founda¬ 
tions. Of these the most noteworthy is the abbey of Lokkum in 
Hanover, founded as a Cistercian house in 1163 by Count Wil- 
brand of Hallermund, and reformed in 1 503. 

BiHUOGRAPiiy. —Sec Joseph Bingham, Origins rcclesiasticae (1840) ; 
Du Cange, Clossarium med. et inf. Lat. (eel. 1H83) 5 J- Craigie Robert¬ 
son, Hist, of the Christian Church (1838-7.0 ; Edmond Martcnc, De 
antiquis rcclesiae ritihus (V'cnice, 178.3); C. F. R. de Montalcmbcrt, 
Les moinrs d'accident depnis S. Benoit jusqu’d S. Bernard (1860-77) ; 
Achille Luchairc, Manuel des institutions frane;aises (Paris, 1892). 

ABBOTSFORD, former residence of Sir Walter Scott, on 
south bank of the Tweed, about 3m. W. of Melrose, Roxburgh¬ 
shire, Scotland, and nearly im, from Abbotsford Ferry Station, 
L.N.E.R. branch line. Cartleyholc, nicknamed Clarty (muddy) 
Hole, a farm of looac., was bought by Scott (1811) when his Iea.se 
of Ashc.stiel, near by, lajised; he added to it and finally bought 
Toftficld (afterwards Huntlyburn) in 1817, building his house in 
Scottish baronial style wdth relics from historical structures such 
as the doorway of the old Tolbooth in Edinburgh. A reverse of 
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fortune in 1825 invoK'Cfl Scott in ciebt, but the creditors mude 
bim a free gift of the library in 1H30 and Rot)ert Cadell the pub¬ 
lisher caiKellcd all mortgages in 1847 in exchange for the family’s 
share in t)ie (opyright of Sir Walter s works. I’he htiuse remained 
in the hands of the Maxwell-Siolts, descendants of Scott 
Abbotsford gave its name to the Abbotsford club, a successor of 
the Bannatviie and Maitland clubs, found('d by W. li. D. D. 
Turnbull in |8,C4 in Scott's honour, lor [irinting and publishing 
historical works connected with his writings. Its publications cx- 
tendi'd from 183' to 1H64. 

ABBOTT, EDWIN ABBOTT (tH38-i()26), English 

ftchoolma-^ter arul grammarian, sucieedc'd ti. F. Mortimer as 
bcMcIrna.s/er of the City of London School in 1804. He wms the 
author of a Shaki.sfx'nrian Grattimnr f 1.870), which is a perma¬ 
nent contribution (o English philology, and of many theological 
Works, among them the article on the- Gospels in the Qth ed. of 
(he Encyclopirdia Britannica. 

]lis brother, Evelyn Abbott ('iS43-rf)or), was a tutor of 
Halliol, Oxford, and author of a scholarly History of Greece. 

ABBOTT, EMMA ( iM4(>-i8<)i ), American singer, w.as born 
in Chicago, Ill., and studied in Milan and Paris, She had a 
tine soprano \oi(e, and apiieared lirst in opc'ra in London at 
Covent Garden, al.sn singing at ifnportant concerts. She organized 
an ofM'ra tciinjiany known by her name, and toured extensively in 
the Cnited States, W'here she had a great reputation. In 1873 
she tn.urieil E. J. Wetherell. Slie died at Salt Lake City (Utah), 
jail 5, I Sip, 

ABBOTT, GEO.RGE t iS,'.,- ), American [ilaywright, 

was born in I’Diestville, N.V., on June 25, i.S8p He graduated 
at (he I Diversity of Rochester (k)ii ), where lie wrote and acted 
for the (ir.im.itic dub. The foliowa’ug year he studied dramatic 
writing with I’rol. George Pierce Tkiker at Harvard, had a one-act 
play prodiic c-cl by the Harvard dr.imatic clul), and won a prize 
play contest at the Keith Hijou theatre. In order to learn more 
about (he stage and before having any plays accepted for pro- 
fes.sion.al productions he* became an actor. He apjaoared in im- 
[lortant roles in Zatnler tin: Great, with Alice Brady; Hell Bent 
for Heaven and Processional , where his acting of the. blinded 
I.shmadilc- w.is p.irtic ularly outstanding, and other Broadway pro¬ 
duct ions. His first play (0 be iuckIucccI. Pall Guy (published in the 
Best Plays of was written in collabor.'ilion with James 

Glea.son; the ne,\t. I.(>:'e ‘Km and I.rave 'Em, with John V. A. 
W'eavc'r; Thr Holy Terror, with W’inehell Smith; and Pour Walls, 
with Dana Iturnel His Jiroadtvav (publislua! in the- Bist Plays 
of written with Phillij) Hunning, was one of the 

drain.itie mjcccsscs of 11)26 -27 w.as Coquette (with Ann Preston 
Bricigers) in io-’7- .'S .md Three Men ott a Horse (with J C'. 

I lolm ) eight ye.crs I,iter 

ABBOTT, GRACE ( 1,87.8-ic)3<j). .American social w’orker, 
was born Nov. 17, 1878, at Grand Island, Ni-braska. She graduated 
from Gr.ind Isl.itu! cnIU'gc' in i8(),8, and, after t<*a< hing for nine 
years, became in r)o,8 director of the Immigrants’ Protective 
League and a re^'idcml of Hull House, C'hieago. She received the 
df'gree cd M A, from the I'niver.sity of C'hieago in 1909. From 
1917 to T() 2 o she w.is director of the child labour division of the 
ihilclrc-n's burcMU .if Washington, I") C , ami subsecjuently executive 
secretary of the Illinois immigrant>' commission, returning to 
Washington in ic)2r as chief of the children’s bureau, a position 
she retained until ic)34, when she bc-eame professor of public wel¬ 
fare at the University of Chic.igo. She was a consultative member 
for the United States on the advisory committee of the League 
of Nations on tr.atVk in women and children, and in i<j24 was 
presicic'ni of the National Uonference of Social Workers. Her 
works iiKlude The Immigrant and the Community frQi7) and 
The Child and the State ( ic)3S) She died June 19. 1939. 

ABBOTT, JACOB (1803-1879), American writer of books 
for the young, w'as born at Hallowell (Mc.t on Nov. 14. 1S03. He 
graduated at Bowdoin college in 1820; studied at Andover The¬ 
ological Seminary. He was tutor in 1824-25, and from 1825 
to 1829 was professor of mathematics and natural philosophy in 
Amherst college; was licensed to preach by the Hampshire Asso¬ 
ciation in 1820; founded the Mt. Vernon School for young ladies 


in Boston in 1829, and was principal until 1833; was pastor of 
Eliot Congregational church (which he founded) at Roxbury 
(Ma.ss.), in 1834-35; and was, with his brothers, a founder, and 
in 1S43-51 a principal, of Abbott’s Institute, and in 1845-48 of 
the Mt. Vernon School for boys, in New York city. He was a 
prolific author, writing juvenile stories, brief histories and biog¬ 
raphies, and religious books for the general reader, and a few 
works in popular science. He died on Oct. 31, 1879, at Farming- 
ton (Me.), where he had spent part of his time since 1839. The 
best known of his writings are those which feature the boyish 
paragon Rollo— at Work, Rollo at Play, Rollo in Europe, 
etc. (28 vol.). In the.se didactic tales Abbott did for one or two 
generations of young American readers a service not unlike that 
performed earlier by the author of Snndford and Merton. Of his 
other writings the best are the Franconia Stories (10 vol.), 22 vol. 
of biographical histories, and the Yowii^ Christian —all of which 
had enormous circulations. 

See his Vounf; Christian, Memorial Edition, with a Sketch of the. 
Author by one of his sons, i.e., Edward Abbott (1882), with a biblio¬ 
graphy of his works; also Lyman Abbott, Silhouettes of My Con¬ 
temporaries (1921). 

ABBOTT, SIR JAMES (i807-189C), British soldier, edu¬ 
cated at the Military ('ollege, Addiscombe. He .served in the 
Bengal Artillery at the siege of Bhurtpore, 1S25-26. He was the 
tirst Englishman to visit Khiva, where he was sent on a mission 
in 1.S30. During the Sikh war in i84()-5o, ho held Hazara, of 
which he was commi.ssioner from 1847-54. Ne died Oct. 6, 1896. 

ABBOTT, JOHN STEVENS CABOT (i805-1877), 
American writer, was born in Brunswick, Me., on Sept. 18, 1805. 
He was a brother of Jacob Abbott, with whom he was associated 
in the management of Abbott’s Institute, New A'ork city, and in 
the prei)aration of his series of brief historical biographies. He is 
best known, however, as the author of a piartisan and unscholarly 
but very readable History of Napoleon Bonaparte (1S55). Dr. 
.Abbott graduated at Bowdoin college in 1825, studied at Andover 
theological .seminary, and between 1830 and 1844, "when he retired 
from the ministry, preached successively at Worcester, Roxbury 
and Nantucket, Massachusetts. He died at Fair Haven, Conn., 
on June 17, 1877. He was a voluminous writer of books on 
Christian ethics, and of popular histories. 

ABBOTT, LYMAN (1835-1022), American divine and 
author, was born at Roxbury (Mass.j, on Dec. 18, 1835, the son 
of Jacob Abbott. He graduated at New York university in 1853, 
studied law. and was admitted to the bar in 1856; but abandoning 
(he legal profession, after studying theology with his uncle, J. S'. 
C. Abbott, he was ordained a minister of the Congregational 
church in 1800. After pa.storntes in Terre Haute (Ind ). and 
New ^'ork C'ity, he became an associate editor of Harper's 
MattaHne, editor of the Illustrated Christian Weekly, and co¬ 
editor (18,70-Si) of The Christian Union with Henry Ward 
Beecher, whom he succeeded in 1888 as pastor of 1‘lymouth 
church, Brooklyn. From this pastorate he resigned 11 years later. 
From 1881 he was editor-in-chief of The Christian Union, re¬ 
named 77/e Outlook in 1893; this periodical reflected his efforts 
t»)ward social reform and his humane and lilieral theology. To 
he end of hi.s long life he continued to take an active and author- 
talive jiart in the discussion of public questions. He died in New 
York ('ity on Oct. 22, 1922. 

The si renity and dignity of his life are reflected in his works which 
include. I>csidcs his many magazine articles, Jesus of Nazareth (1809); 
Evolution of Christianity (Lowell Lectures, i8g6) ; The Theology of 
iiM Evolutionist (1807) Christianity and Social Problems (1807) ; Life 
and Letters of Paul (dSq8) ; Problems of Life (lyoo) ; The Rights of 
Man (looi) ; Henry Ward Beecher (1Q03); The Christian Ministry 
(iQO.O ; The Personality of God (1Q05) : Industrial Problems (1905) ; 
America in the Making (iQu); and Reminiscences (1915). 

ABBOTT, WILBUR CORTEZ (1869- ), American 

educator and historian, was bom in Kokomo, Ind., Dec. 28, 1869. 

ollowing his graduation from Wabash college, Crawfordsville, 
Ind., in 1892, he pursued graduate studies at Cornell university 
in 1892-95 and in Europe during 1895-96. Upon returning from 
Europe he taught history in the University of Michigan in 1897- 
99, was assistant professor of history in Dartmouth college in 
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1899-1902 and professor of Eurofxian history in the University j markable for the rock inscription of Asoka close by. 
of Kansas from 1902 to 1908. He entered the faculty of Yale ABBREVIATION, strictly a shortening; more particularly, 
university in 1908 as professor of histoiy- and served in this chair an “abbreviation" is a letter or group of letters, taken from a 
until 1920 when he became professor of history in Harvard uni« word or words, and employed to represent it or tliem for the sake 

versity. Among his published w’rilings arc Colonel lUood, Crown of brevity. Abbreviations, both of single w-ords and of phrases, 

Stealer (1911), The Expansion of Europe (1917). Colow'l John having a meaning more or less fixed and recogni£e*d. were common 
Scott of Long Island (191S), The New Barbarians {it) 2 S). in ancient writings and inscriptions (see Pa.lakiX'.raphy) and very' 

ABBOTTABAD, a town of British India, 4,120 ft. above many are in use at the present time. The commonest form of 

sea level, 63 mi. from Rawalpindi, the headquarters of the Hazara abbreviation is the sub.stitution for a word of its initial letter; 

district in the North West Frontier Province, called after its but one or more of the other letters are frequently added. Letters 
founder, Sir James Abbott, who settled this wild district after the are often doubled to indicate a plural or a suiierlative. 
annexation of the Punjab. Pop. (1941} 13.866. It is an important There is no occasion to explain here the common abbreviations 
military cantonment and sanatorium, being the headquarters of a used for ('hristian names, and books of Scripture, etc. 
brigade in the Rawalpindi division of the northern army. It is re- The list of abbreviations th.it follows are those now in u.se. 


A. Alto; adjective; answer; ac¬ 

cepted; argon. 

Ai. Idrst class. 

A.A. Assf)riate of .\rts. 

.'\AA Agricultural Adju.stment admin¬ 

istration. 

A.A./\. .American .Automobile associa¬ 

tion. 

A..A.A.&L. .American Academy of .\rt.s and 
Letters. 

A.A..A.S. .American .Association for lh«‘ .\d- 

vanta^menl of Science, 

AAF Army air forces. 

A..A.(L Assistant .\djutant (leneral. 

A.A, P.S. American Association for the 
Promotion of Science, 
a.a.r. Against all risks. 

.A..A.S. American Academy of .\rts and 

Scienct;s. 

A.A.U. Amateur Athletic Union. 

A..A.U.P. American Association of Uni¬ 
versity Professors, 

A.B. .Able-bodied seaman; Bachelor of 

Arts. 

abbr., 

ahbrev. Abbreviated; abbreviation. 

A.Il.C. Argentina, brazil and Chile. 

ah init. {Ah itiiiio), from the beginning. 

abl. .Ablative. 

Abp. Archbishop, 

abr. Abridged; abridgmcJit. 

A.b.S. American Bible society. 

abs. Absolute. 

Aby. .Abyssinia. 

A.C. (Ante Cl.ristum)^ before Christ; 

analytical chemist; alternating 
current; .Army corps; Air corps. 
Ac. Actinium. 

ac. Acre, 

a/c Account. 

.Acad. .Academy. 

acc. Accusative, 
acc., 

acet. Account. 

accel. (Accelerando), increasing the 

speed. 

A.C.S. American Chemical society. 

A.D. (Anfw Domini), in the year of 

our Lord. 

ad. , advt. Advertisement. 

adag. (Adagio), slow. 

-A.D.C. Aide-dc-tamp. 

ad inf. (Ad infinitum), to infinity. 

ad inti. L\d initium), at the beginning. 

ad ini. (Ad interim), in the meantime, 

adj. Adjective, 

adj., adjt. .Adjutant. 

Adit. Gen. .Adjutant (ieneral. 
ad lib. Md libitum), at pleasure. 

ad loc. (Ad locum), at the place, 

adm. Admiral(ty); administration, 

adv. Adverb. 

ad val. (Ad valorem), according to value, 

A.E.F. American Expeditionary Force, 

aet., 

aetat. (Aetatis), aged. 


ABBREVIATIONS NOW IN USE 

Af., Afr. .Africa, .African. 

A.F.CL Air Force Cross. 

A.F.L. .Anrerican Federation t»f Labor. 

.A.G. Adjutant-(ienerai; .\ttoi ney 

(icneral. 

.Ag. (Argentum), silver. 

.ACiF Army ground forces. 

agric. .Agriculture, agricultural, 

agt, .Agent. 

A.H. (. 1 f/t'girae), in the year of the 

Hegira (the Mohammedan 
era). 

a.h. .Ampere hour. 

A.L.A. American Institute of Architerts. 

A.I.L.F. .American Institute of I’.lectriral 

lOngineers. 

.A.I.M.&: American Institute of Mining and 

M.F. Metallurgical I'-ngineers. 

A L. .American l^cgion. 

a\1. .\luminum. 

A L. \. .\merican labrary association, 

Ala. .Alabama. 

Allwm. .Albania; Albanian. 

-Aid. .Alderm an. I 

Alg. .Algebra; Algeria 

A.L. of H. American l^cgion of Honor. 

Alsk. Alaska. 

alt. Altitude; alternate. 

.Alta. Alberta. 

A.M. (Ante Meridiem), beft)re midday; 

(Anno Mundi), in the year of 
the world; Master of Arts. 

.Am. Ammonium. 

Am., 

Amer. America; American. 

A M..A. American Medical association. 

Am.Acarl. 

A.L. American Academy of Arts and 

laittcrs. 

.Amg Allierl Military (iovernment of 

Occupied 'I'erritory. 
amp. Am[.)erc. 

amt. Amount. 

■A.N.A. /VsiSfKiate of the .National Acad¬ 

emy of 1 lesign. 
anal. Analysis. 

ar>cit. Anatomical; anatomist; anatomy. 

ANC Army nurse corps. 

anc. Ancient. 

and. (Andante), mrxicratcly slow. 

Angl. .Anglican. 

anon. Anonymous. 

ans. Answer. 

ant. Antonym, 
ant., 

antiq. Antiquities; antiquarian, 

anthrop. Anthropology; anthropological. 

Anzac. Australian and New Zealand 

Army corfw. 

A.O.C. Army Ordnance corps. 

A.O.H. Ancient Order of Hibernians. 

.A.P. A8srx:iated Press. 

APO Army post office 

Apoc. Apocalyfwe; ajmchryiiha. 

app. Appointed; appendix; apparent. 


appnev. 

Approxirnatelv- 

Apr. 


apt. 

.A[)artmcnt. 

A o.M.t;. 

.\ssisf ant (^)uai (ermaster - Gen- 

Ar., .Aral). 

( Fci 1 ■ 

.Arabic ; .Arabian, 

A R.A, 

Associate of the Royal .Academy; 
.American Railway association. 

ARC 

.American Red t'ross 

arch. 

Arc hitcctuic; archaic. 

archacol 

.Arc hues.logy. 

Anhd, 

.Archde acon; arc hduke. 

A.R.C.M. 

.Associate, Royall'ollcgeof Music. 

.V R S 

Assitu'atc-, Royal College of 
Scienc c. 

Arg 

.Argcaitina; argent (henildic ) 

k I B. A 

Vs.soc'iate of the Royal Institu¬ 
tion of Brit isli .\ichitc-c ts. 

arilli 

Arithmetic ; arithinc-lical. 

.Ariz. 

•Arizona. 

.\rk. 

.A rkansas. 

.\rni. 

/Vrinoric an; Armenian, 

A.R S.A, 

.Associate of the Royal Scottish 
Academy. 

A.S, .\.S. 

Anglo Saxon, 

.\s 

■Asia; .Asiatic, arscmic. 

ASC.\B 

.Americ an Society of ('omposers, 
Authors and Publishers. 

A S.('.L 

.Amc-iican Sot iety of ("ivil Kn 
ginecis. 

ASF, 

.Army set vice fon es. 

A.S.M.F. 

ass,, assn., 

.American Society of Mc-chanical 
l-aigineers. 

ass(»( 

yAs.sociation 

A.S..S K 

.Aulonotnoijs Soviet Scni.alist Re¬ 
public . 

asst. 

■Assistant, 

.Assyr, 

aslr., 

.A.ssyrian. 

aslroii, 

Astronomy. 

Atl. 

.Atlantic. 

alty. 

Alty- 

.AKotney. 

(hri. 

Attorney Genc*pal. 

Au. 

(.1 uriim), gold- 

.\ U. 

Angstroin unit, 


(Anno nrhi\ t mu!itae), from the 
foundation of the city (Rome). 

Aug. 

August. 

.Aus., .Aust. 

.Austria; .Austrian. 

Austr. 

Australia; Australian. 

A.V, 

Authorized version of the Bibk*. 

av., ave. 

Avenue; average. 

avoir, 

Avoirdupois. 

A.W.O.L. 

Absent without leave. 

AWV.S 

American Women’s Voluntary 
Services. 

B. 

Boron. 

1). 

Born. 

Ba. 

Barium, 

B.A, 

Bachelor of Arts. 

bal. 

Balt., 

Balance. 

Balto. 

Baltimore. 

Bapt. 

Baptist. 
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lEArch H.'u htB>r of Arc hit».’Cture. 

hart , hi. Baroiict. 

li.H.tl, British Broarka.sliriK (orf>oration. 
hhl. BarrrlH. 

Before (’liri.sf, British Columbia. 
Bachelor nf ( ivil Law. 

B it. Bac hc hir of Ihvioity, 

Ixl.ft. lioaccl fool, lioaol fcHt. 

U 6 . Ban cm' (flet'ceeh). 

Bf. Beryllium, 

B.K. Ba-helot of Kn^'ineerinj'. 

B.Kal. Bac lielor of l.rluc alion 

B.K !•. BritMli f'ixpeditionary I'orre 

Bel^. B<T:iarii Belj'ic. 

h f. BoicI fac t* 

h.hjr Brake hoisepcjwer 

Bi. BiHituith 

Bib , Bilil. Bible, Biblical 

biblical Biblioniapliy, biblioKiapher. 

bioj.c. Bio^iraphy; biographical. 

biol. Biolo}.iy, biolojiic al 

bk. Bank, hook, hark 

bkt. ihisket. 

B.L , 

B.bl., Bac helor of Laus. 

b.l Bill of i.tclin;.i. 

I)lclj(. Builclint'; 

JbI.,.E. Brol hc i hoc«i of Lck oriiotive lin - 
Ultleers, 

B (all, Bac helor of LelP'rs 

hik Blai k , bloc k. 

blvcl , honi Boulevanl 

B.iM, Bac helor of Mc clic irie; hoaicl mc-a- 


B Mils. 
Bn. 

hot. 

Bp 

B l*fi. 

B l* t) i:. 


Br 

Bra/,. 

Btiii 

Bri^i (ien 
Brit. 

Bros. 

B..S. 

B..S., 

B.Sc. 
B.S. V 
B.Sc .Aji’.r, 
B.lh 
B. I'h U , 
B r c 

bn. 

BnlK 
B V M 
B VV .I 

bx., I)X*C. 


Ca. 

( AA 

( AB 

cal. 

Calif 

t'lin. 

('untah, 

dip 

cu(>t 
air., k. 
Curd. 
Cjilh. 
C'av, 

( .B. 

Cl). 

C.B.K. 

c.c. 

ccc 


sine. 

Bac helor of Miisic . 

Battalion. 

Botany; botanical 
Bishof). 

Bachelcir of I’hiloso|ihy 
BcMlCvolent and I’lotec live Order 
of Klks. 

Bromine. 

Brazil, 

Bri^,iade; hrinadiei. 

Biiyaclier (ieneral. 

Britain, British 
Brol j)i 'rs. 

Bac hc'loi in Suryery 

Bac helor of Sc ieiic e 
Boy Seouls of ,\iucMic'a 
Baehi'loi of .\yni iillinal Sc ienee. 
Bac heloi of Thc'oio^.;)'. 

British theniiii! units 
Bushel. 

Biilyaria. 

I lu' BIc-ssed \'iiyin Mary 
Biitish West Indies 
B<t\c-s 

Celsius’ riiermoinc'tc'i ; {aiptil), 
i hapti'i, Ientiyracle, ic-nl, ear’ 
bun. 

(c in ,1), about. 

(‘haltered .\i c ountant. Coast 

Artillery. 

(‘all iiim. 

Civil .Veroiiaulic s authority 
('i\ il XcToiiautic s board 
('alories. 

('alifoi nia. 

Cauacla 

(('in//.;/>rfi;fe)n/v) Of Cambridge 
Cni\ersity. 

(('ll pul), ehaptei 
Captain. 

('arat. 
t'ardinal. 

Catholic ; cathc'dral. 

(avalry. 

( onipanicm of the Bath, 
('oliiinlhiun. 

C'onimandc i. Older of the British 
Empire. 

(Aibic (cmlinu-tres. 

( ivilian (dnservation corps; 
(AimniiKlity Credit airporation. 


Cd. 

(Jadmium 

C.D.S. 

Comjianion of the Distinguished 
Service Order. 

(>. 

Cerium. 

C.E. 

Civil Engineer; Christian Endea¬ 
vour; Church of England. 

CEA 

(‘ommodity Exchange Adm. 

Celt. 

Celtic. 

Cent 

(Centum), a hundred; centigrade. 

crl. par 

(Cclrri’! parihus), other things 
being ec]ual. 

if 

Compare. 


(d-nligram.s. 

(VC..S. 

( y s. 

Coast (liiard. 

Centitnelre-(iram ScconrJ. 

( .11. 

Companion of Honour. 

ch. 

Churc h. 

< hap. 

Chajilain; chapter. 

chem. 

Chemical; chemist; chemistry. 

Chem K 

(ihetnical Engineer. 

C.I.E. 

C'ompanion of lhi.‘ (^rder of the 
Indian Emfiire. 

cie 

(Compaf^nif), company. 

r.i.f 

Cost, insuranie, freight. 

(10 

(’ongress of Industrial Organiza¬ 
tions. 

Cl. 

Chlorine. 

cl 

(.’entilitres. 

elk 

(Merk. 

cm. 

('entimetres. 

CM. 

Common metre. 

CM (1. 

Conijianion of St. Mithael and 
St. Oeurgt*. 

cml. 

('ommercial. 

Co. 

C'ompany, county; cohalt. 

.,o.,c/o 

('are of. 

C.O. 

Commanding oHicer. 

C.O.I). 

Cdsh on delivery. 

eol. 

(!olony; colonel, column. 

coll. 

(.‘oiler tor; collection; college; col- 
liKjuial. 

( ollofj 

(adlcK^uia); colhK|uialisin; collo- 
quially\ 

C'olo. 

Colorado. 

com. 

corndr, 

Commander; commerce; commis¬ 
sioner; committee; commodore. 

comm. 

(’ommander. 

comdt. 
com. in. 

(‘ommamlant. 

chf. 

(‘ommander-in-chief. 

cornf). 

Compiarative; compare; com- 
Iiound; compounded. 

('onir 

('oinmissioner. 

Com. Ver. 

Common Version. 

con. 

(( onlra), against. 

torif 

Conference. 

Cony. 

Congregat ion; congregational; 

congregationalist, congress. 

conj. 

Conjunction. 

Conn. 

('onneclic ut. 

const. 

Constitution; constable; constant. 

const r. 

(.'onst ruction. 

cont. 

Contents; continued; contra. 

CO’Op. 

Co operative. 

C op.,(.Of)!. C.'ofilic. 

(Airp. 

Corporal; corporation. . 

corr. 

Correspond; corrcsjiondent; cor¬ 
responding; corrected. 

(air.Sec. 

Corresponding secretary. 

cos. 

Cosine. 

col. 

Cotangent. 

cp 

Caridlepow’er. 

(M>. 

C'hemically pure; Common picas; 
Court of probate. 

C.l’.A. 

Certified public accountant. 

C.B.O. 

Chief {H’tty oflicer. 

Cr. 

Creditor; credit, chromium. 

C.K.. 

■ {Custos RotiUorum), Keeper of 
the Rolls. 

crc%. 

(Crrvcrndo), increasing in loud¬ 
ness. 

Cs, 

('aesium. 

CS.rV 

Confederate States of America; 
Confederate States army. 

c»c. 

Cosecant. 


CSC 

Civil Service commission. 

C.S I. 

Companion of the Star of India. 

C.S.O. 

Chief signal officer. 

ct. 

Cent. 

ctn. 

Cotangent. 

ctr. 

Centre. 

Cu. 

(Cuprum), copper 

cu. 

Cubic. 

cu.cm. 

Cubic centimetres. 

cu.ft. 

Cubic feet. 

cu.in. 

Cubic inches. 

C.V.O. 

Com{)anion of the Royal Victo¬ 
rian Order 

cwt. 

Hundredweight. 

C.Z 

('anal Zone (Panama). 

d. 

(Denariu'i), p(“nny; died. 

D.A. 

1 district .Attorney. 

D.A.R. 

Daughters of the ^Vmerican Rev¬ 
olution. 

dat. 

Dative. 

D.B.E. 

Dame (a)mmander of the British 
kirn pi re. 

D.C. 

District of Columbia: (da capo), 
repeat; direct current. 

I).C.E. 

Doctor of (dvil Law. 

D.C.M. 

Distinguished conduci medal; 
district court martial. 

D I). 

Doctor of Divinity. 

D.l) S. 

Doctor of DcMital Surgery. 

Dec. 

Dcccmbei, 

dec, ini. 

Decimetre. 

dri rrvr. 

(Dccracnido), decreasing in loud 
ness. 

deg. 

Degree. 

Del, 

Delaware. 

del. 

(delineavit), he drew. 

dele. 

(Dc/ealur), flelete. 

Dem. 

Democratic. 

1 >eu. 

f )enmark. 

D.Eng. 

Doctor of I'mgineervng. 

de,>. 

1 )eputy. 

de|)t. 

1 )epartmcnt. 

D.E.C. 

Distinguished flying cross. 

D.C. 

(Dri (iratia), by the grace of 
(iod. 

diam. 

1 )iameter. 

till (. 

Dictator; dictionary. 

<litT. 

Difference. 

dim. 

(Diminuendo), decreasing in louci- 
ness. 

ditto, do. 

rhe same. 

DEC 

Disaster Loan corporation. 

D.Litt. 

Doctor of Letters. 

DEO, 

Dead-Letter office. 

dm. 

Decimetres 

D.Mus 

Doctor of Music. 

dol. 

Dollar, now expressed l)y $. 

duz. 

Dozen. 

tijii. 

Department. 

Dr. 

Debtor; doctor. 

dr. 

Drachm or dram. 

D.R 

Daughters of the Revolution, 

D.Sc. 

Doctor of Science. 

D.S.(‘. 

Distinguished service cross. 

D.S.M. 

Distinguished service medal. 

D.S.O. 

Distinguishc^d service orcier. 

D.S.T. 

Daylight saving time. 

Du. 

Dutch. 

Duo. 

Duodecimo. 

D.V. 

(Dcq volente), (IckI willing. 

D.V.M. 

l)octor of V’eterinary Medicine. 

D.V.S. 

Doctor of Veterinary Surgery. 

dwt. 

Pennyweight. 

Dy. 

Dysprosium. 

e. 

Base of Napierian logaritlimic 
system ( - j.jiHjK)- 

E. 

East. 

ea. 

Each. 

E.&O E. 

Errors and omissions excepted. 

Khar. 

(KboraecnstK), of York. 

ccon. 

Economics; economy. 

Ec. 

Ecuador. 

ed. 

1 ‘xJitor; edition. 

Edin. 

Edinburgh. 

E.E. 

Electrical Engineer; errors ex¬ 
cepted. 

e.g. 

(Exempli gratia), for example. 
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Egy. 

Egypt. 

E.I. 

PJast Indies. 

e.m.f. 

Electromotive force. 

F>mp. 

ency., 

lompire; emperor. 

cncyc. 

Encyclopiaedia. 

E.N.E. 

East-northeast. 

Eng. 

Englaml; English. 

E.N.VV. 

East northwest. 

Kr. 

Erbium. 

F.S.E. 

csp., 

East-southeast. 

espec. 

Especially. 

Estp 

Esquire. 

est. 

Established; estimated. 

E.S.W^ 

l')a.st-southwest. 

el al. 

(Ft alii), and olhc*rs. 

etc. or &c. 

(Ft cetera), and the rest, and so 
forth. 

Eth. 

Ethiopia. 

ci seq. 

(FI seqnentcs, or sequtnlia), and 
the following. 

Eu. 

Europium. 

ex. 

PLxample. 

exp. 

l-ixport. 

/■ 

(Forte), loud, powerful; franc; 
feminine. 

F. 

Fluorine. 

F., Fahr. 

Fahrenheit. 

FA. 

Field artillery. 

F.& A.M. 

Free and Accepted Masons. 

facsim. 

Facsimile. 

Falk.ls. 

Falkland Islands. 

F.H.A. 

Fellow of the British .\cademy. 

MU 

Federal Bureau of Investigation. 

1 -CA 

f'arm Credit adrnini.stration. 

I'CC 

Federal Communications com¬ 
mission. 

ECIC 

Federal Cro[) Insurance Cor[>. 

F.C.S. 

Fellow of the Chemical society. 

l-.I). 

(Fide.i Defensor), Faith Defender. 

I'D A 

Federal Itrug administration. 

FDIC 

I-'ederal Deposit Insurance C(Xp. 

Fe. 

(Ferriim), iron. 

Feb. 

February. 

Fee. 

(Fecit), he made (or did) it. 

fed. 

Federal. 

fern. 

Fc'minine. 

i'ERA 

Federal Emergency Relief Adm. 

//- 

(Fortissimo), very loud; following 
(pages). 

F.F.V. 

First I' aniilies of Virginia. 

F.G.S. 

I-'cllow of the Geological society. 

FHA 

I-'ederal Housing administration. 

F.I.e. 

Fellow of the Institute of Chem¬ 
ist ry. 

ftp- 

Figuratively; figure; figures. 

Fin. 

Finland. 

I'inn. 

I-'innish. 

IL 

Florin; flourished. 

Fla. 

Florida. 

fl.oz. 

I-"luid ounce. 

F.L.S. 

I-'cllow of the Linnaean society. 

F.M. 

I-'ield Marshal. 

fm. 

Fathom. 

F.O. 

Foreign Office. 

fo., fol. 

Folio. 

f.o.b. 

Free on board. 

FPC 

Federal Power commission. 

F.P.S. 

f'ellow of the Philological society. 

Ir. 

France; French. 

fr. 

I'"rancs; from; father. 

Fellow of the Royal .Anthropo¬ 
logical institute. 

F.R.A.I. 

F.R.A.S. 

Fellow of the Royal Astronomical 


WKiety. 

F.R.C.P. Fellow of the Royal College of 
Physicians. 

F.R.C.P. Fellow of the Royal College of 
E. Phy.sicians of Kdiiihurgh. 

F.R.C.S. Fellow of the Royal College ol 
Surgeons. 

F.R.C.V. Fellow of the Royal College of 
S. Veterinary Surgeons. 

FREB Federal Real Estate board. 

F.R.G.S. Fellow of the Royal Geographical 

society. 


F.R.Hisl. 

Fellow of the Royal Historical 

S. 

society. 

F.R.H.S. 

Fellow of the Royal Horticultural 
society. 

Fri, 

Friday. 

F.R.LB.A 

. Fellow of the Royal Institution of 
British Architects. 

F.R.S. 

l-'cllow of the Royal society. 

F.R.S.E. 

I*’ellow of the Royal Society of 
Edinburgh. 

F.R.S.L. 

l-'ellow of the Royal Society of 
Literature. 

F.S.A. 

Eellow of the .Society of Anti¬ 
quaries. 

FS.V 

Farm Security administration; 
I-'ederal Security agency. 

F.S.S. 

Eellow of the Statistical society. 

ft. 

Eoot; fort. 

ft.b.m. 

Board feet. 

i-'i't: 

Federal I'rade commission 

ft.-ib. 

I-VK>t-pounds. 

fur. 

Furlong. 

FVV.V 

F’ederal Works agency. 

F.Z.S. 

Fellow of the Zoological soiiely. 

P 

Grams. 

Ga. 

(ic-orgia; gallium. 

gal. 

Gallon. 

(iAO 

Cieneral accounting oiVice. 

GAR. 

(irand .\rmy of the Republic. 

gaz. 

Gazette; gazetteer. 

G.B. 

('•real Britain. 

Ci.B.E. 

( 5 rand ('ross, Order of the British 
I'mipirc. 

G.C.B. 

Knight (irand ('ross of the Bath 

G.C.I.E. 

Ktughl (irand (kmimander of the 
Order of the Indian l-'.inpiiv. 

G.C.M.G. 

Knight (irand ('ross «)f St. 
Alichael and St. (icorge. 

(hC.S.I. 

Knight (irand Commander of the 
Star of India. 

Ci.C.V.O. 

Knight (irand (..'ross of the Vic¬ 
torian ()rder. 

Gd. 

(iadolinium. 

Gc. 

(iermanium. 

(k-n. 

(ieneral. 

pen. 

Genitive. 

peog. 

(icography; geogra ()hical. 

peol. 

(ieology; geological. 

geom. 

(ieomel ry; getmietrical. 

penl. 

(ieneral. 

Ger. 

(ierman; (iermany. 

Gestapo 

(Gchcimc Staaispolizei), Secret 
Stale Police ((iermany). 

GH-O. 

General lu-adquarters. 

pi¬ 

(iill. 

th M.T. 

(ireenwich mean time. 

G.O.C. 

(ieneral officer commanding. 

(hO.P. 

(irand Old Parly (Repuhlit an). 

(k)lh. 

Ciothic. 

Gov. 

(iovernor. 

govt. 

Government. 

G.P.O. 

General Post olTjce. 

GPO 

(iovernment Printing office. 

(ir. 

(ireek; Greece. 

pr- 

Grain; gram. 

(it. Brit. 

Great Britain. 

H, 

Hydrogen. 

h., hr. 

Hour. 

ha. 

Hcelarcs. 

Hants. 

Hampshire. 

Haw. Is. 

Hawaiian Islands. 

hdkf. 

Handkerchief. 

He. 

Helium. 

her. 

Heraldic; heraldryc 

Hf. 

Hafnium. 

Hg. 

(Hydrargyrum), mercury-. 

hp. 

Hectogram. 

H.H. 

His or Her Highness; His Holi¬ 
ness (the Pope). 

hhd. 

Hogshead. 

H.l.H. 

His or Her Imperial Highness. 

HIM. 

His or Her Imperial Majesty. 

H.J.S. 

(Hie facet sepultus), here lies 
buried. 

hi. 

Hectolitres. 

H.M. 

His or Her Majesty. 

His Majesty’s .Ship, or Service- 

II.M.S. 


H... 

HOLC' 

Hon, 

h(*s[). 


hr. 

HR, 

H R F.. 
H R H. 

HS. H. 
ht. 

Hung 

1 , 


//c. Ibid. 
ICC' 

fee,, Icel, 
Id. 


i.c. 

I F.S, 

1 ,(1, 

i.irr. 

J.H„S. 


ill. 

ill., illus. 
J.L.O. 

imp. 


incog, 

Ind, 

indiv, 

"S. 

init, 

I N.R.I 


I .\.S. 

ins, 
insp. 
Inst, 
inst, 
instr, 
insur. 

int, 

inlernnf, 
inf rod, 
inv, 
invt. 
J.O.F, 

1, of M. 
I, of W, 
I (),(;.T. 


I,(),().F. 


I (),U, 

I,Q, 

i.q. 

Ir 

Ire, 

isl, 

I.S.O. 
It., Jtal. 

I. W W. 

J 

J. A,G. 
Jan. 

Jap 

jav, 

J.C.D. 


JI) 
} a 


Holmium. 

Home Owners’ Loan cor|)oratit n 
1 lonouralilc. 

Hosiiital. 

Horse-power. 

Headfjuarters. 

Hours. 

House of reprcsenlulivos. 

Holy Roman 1 'n iiire or J'n peror. 
His or H<t Royal Highness. 

His or Her Serene Highness. 
Height. 

Hungary; Hungarian. 

Iodine. 

Iowa. 

(Jhid(ni), the siinie plaee. 
lulerstale Commerce eonnnis 
sion, 

Iceland; Icelandic. 

[Idem), the same. 

Idaho. 

(Id r,v/), I hat is. 

Irish I'ree State. 

Inspeilor General. 

1 ndk a t ed horse- j )ower. 

[Jesus Uomnium Sohator), Jesus 
the Saviour of Men. More cor 
reetly IHS, the first three let¬ 
ters in the name of Jesus in 
(Ireek. 

Illinois. 

I Must rat ion; illust rated. 
International Labour organiza 
tion. 

Imperative; im[X‘rfeel (tense); 
imperial, {imprimatur), let it he 
printed. 

Indium. 

Inch. 

Incorporated. 

Inclosure; inclusive. 

(Incognito), unknown. 

India; Indian; Indiana; Index. 
Indiviflual. 

(Infra), below. 

Infantry; infinitive. 

Initial. 

(lesus Nazarenus, Re.\ Ittdacor- 
uin), Jesus of Nazareth, King 
of the Jews. 

International News service. 
Insurance. 

Inspector. 

Institute; institution. 

Instant, the present month. 
Instaiimuit. 

Insurariee. 

Interest. 

IntiTnational. 

Introduction; introductory. 
Invoice. 

Inventory. 

Indeperulent Order of poresters. 
Isle of Man. 

Isle of Wight. ■ 

Independent Order of Good Tem¬ 
plars. 

IndeiHindent Order of Oddfcl 
lows. 

1 owe you. 

Intelligence quotient. 

(Idem quod), the same as. 

Irish; iridium. 

Ireland. 

Island. 

I mix-rial Service Order. 

Italy; Italian; italics. 

Industrial W'orkers of the W'orld. 
Judge. 

Judge Advocate General. 

January. 

Japan; Japanese. 

Javanese. 

(Juris Civilis Doctor), Dtxlor of 
Civil Law. 

(Jurum Doctor), Doctor of J aws. 
Junior grade. 
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jour. 

Journal; j<iumey. 

F 

Justice of the )*eiKe. 

h 

Junior. 

K. 

\kaimm), |»c/tas.sium. 

k. 

(’ar;il, kilogram. 

Kan. 

Kiiti.sas. 

K.B E. 

Knight Commander, f)rd< r rtf the 
British Emjjire. 

K C. 

King’s Couji.'wd; Knights of Col 
urn bu s. 

kc. 

Kihx yclcH. 

K.C.B 

Ktiight (’(unmandcr of tlie 
Bath, 

K.C 1 1; 

Ktiigln Commander of the Order 
of the Imlian Empire 

K.C .M (i, 

Knight Commander of St, Mi 
( hael and St. (itrorge 

K.C S I 

Knight Commander oi the Star 
of India. 

K.C VO. 

Knight Commander of the \'ic 
toii.iii ()ider 

kg. 

K iiograni. 

K.C. 

K night of t he (liirler. 

kilo. 

K ilogram, 

K.K K. 

Kii Klux Klan. 

krn. 

Kilomet re 

K. of B, 

Knights of I’ytbias. 

K.P 

Knight (jf St. Patrick. 

Kr. 

K rypton 

kr. 

K roiie n 

K.r. 

Knight of the 1 histle 

Kt. 

knight, 

kt. 

Curat, 

kv. 

K ilovolts. 

kvu. 

Kiltrvolt amjreres 

kw. 

K .VV H , 

K ilowalts. 

kw hr 

Kilowatt hour. 

Ky 

Keutiu ky. 

E., 1,1: 

il.ihra), pound (money). 

1 . 

I,it re. 

E., lib 

(Lihrr), book. 

I-a 

I.ouisiann; lanthanum 

Eat. 

l.atin. 

lat. 

Eatitude. 

lb., H) 

il.ihra), i>ound (weight) 

E.C. 

Eord Chaml»erlain; Eord Chan 
cellor. 

l.c. 

I.C., lac. 

l/Owc'r case; letter of < trdit. 

(it 

(I.oca fitalo), in the pliu e c ited. 

E C.C 

Eondon t 'ounty coutu il 

E.Cj 

l.ord ( hief Justice 

E.H 1 ) 

[Litcrariini Jlunuiniartmt Dodar), 
Detetor of l.iterature 

l.E 

Eoiig Island. 

Ei. 

Eil Ilium 

I.ib. 

(I.ihrr), l)(>uk, library; librarian. 

Eieui , El 

I.ieutenant. 

Eieut, Col. 


El, Col. 

Eieutenani Colonel. 

Eu'iit. Com,, 

l.t Com 

Eieutenani Coinmandcr, 

Eieut < ien , 

Et t leu 

Eieutenani Cenc'ral, 

lin. 

Einear. 

Einn. 

Eitmaens; Einnaean. 

liq. 

Eic|uid. 

lit. 

l.iterally; literature; lilc-rary. 

I.ith. 

Eitluiania; l.ithuaniiin 

lit h. 

Eithograpli; lithograidiy. 

Eitt. 1 ) 

Dextor of Eetters. 

!i 

Eord Justice. 

E.Iavt, 

Eon Eat in; Eaw Eat in 

EE.B, 

( i.egum , Bachelor 

of Eaws 

EE.D. 

{Ixguni JiiHtor), Doctor of Enws. 

EE.M 

(Lf.i;nw M agister), Master of 
Eaws. 

log. 

Eon,, 

Eonil. 

l..oKaiitlirn. 

Ec'udon, 

long. 

Eon.gitude 


(Loiiniliir), he tor she) siK'aks. 

Eord Privy Seal 

E.P.S. 

L.K A M 

Eicentiate of the Royal .Xcademy 
of Music. 


1 . R Licentiate of the Royal College of 

I’hyskianfi. 

L R Licentiate of the Royal College 

of Physicians, Edinburgh. 

I. K.(!.S. Licentiate of the Royal College 
of Surgeons. 

S {Jj)cu5 sigitli), place of the seal. 

L S A. Licentiate of the Apothecaries’ 


E.s.cl 

Bociety. 

(Librae, solidi, detuirii), {xjunds, 

11 

shillings and pence. 

Eong ton 

Etd. 

Eimited. 

l.u. 

Eulfcium 

Euth. 

Eutheran. 

M 

Marks; (meridiem), meridian. 

m. 

ntMin; (mille) thousand, Mon¬ 
sieur 

Married; metres; mile; minim; 

M.A. 

masculine. 

Master of Arts. 

Ma. 

Masurium. 

Maj- 

Major. 

Maj.tien. 

Major (leneral. 

Man. 

Manitoba 

Mar. 

March. 

Murq. 

Marrjiii.s. 

mast. 

Ma.scnline, 

Ma.ss. 

Massachusetts. 

max. 

Maximum. 

MB. 

(Medicinae Baccalaurnid, Bach¬ 

MB. A. 

elor of Medicine. 

Master of Business Administra 

M.B.E. 

tiori. 

Member, Order of the British 

M.C. 

Empire. 

Master of ceremonies; member of 

Md. 

congress; military cross; medi 
cal c.orjis; marine cor[)s. 
Maryland. 

M.D. 

(Medicinae Doctor), Doctor of 

mdse. 

Medicine. 

Merchandise. 

Me 

Maine. 

ME. 

Mechanical Engineer; Mining 

mech. 

Engineer;Methodist Epi.scopal. 
Mechanics; mechanical. 

med. 

Medicine; medical; mediaeval. 

Mcdit. 

Mediterranean. 

nutn. 

{Memento), memorandum. 

M.Eng. 

Master tif Engineering 

m.e.p. 

Mean effective pressure. 

Messrs , 
MM. 

Messieurs. 

Met. 

MetrojMilitan. 

Mex. 

Mexico; Mexican. 

tn.f 

(Mezzo Jorte), rather loud. 

mfd. 

Manufactured. 

mfg. 

Manufacturing. 

mfrs. 

ManufacturcTS. 

mg. 

Milligrams. 

Mg. 

Magnesium. 

Mgr. 

Monslgnor; manager. 

m.g.s. 

metre grtun seconcl 

mi. 

Miles; minute. 

Mich. 

Michigan. 

M .I.E E. 

Member of the Institute* of Elec¬ 

mil., milit. 

trical Engineers 

Militan' 

]\E 1 .M.E. 

Meml>er of the Institute of Min¬ 

Ml, Mech. 

!•: 

ing Engineers. 

Member of the Institute of Me¬ 

min. 

chanical Engineers. 

Minutes, minimum. 

Minn, 

Minnesota. 

Min Plen. 

Minister pleni|X)tentiary. 

misc. 

Miscellaneous. 

Miss. 

Mi.s.sis.si)>pi. 

mi. 

Millilitres. 

MEB, 

Maritime Labor Board. 

M.Eitt. 

Master of Literature. 

Mile. 

MademoiscHe (Mi.ss). 

mm. 

Millimetres. 

M me. 

Madame, 

M mes. 

Mesdames. 

m ni.f. 

Magnetomotive force. 


Mn. 

Manganese. 

Mo. 

Missouri; month; molybdenum. 

M.O. 

Medical officer; money order. 

mod. 

Modem; (moderato), moderate. 

Mon. 

Monday, 

Mont. 

Montana, 

M.P. 

Member of parliament; military 
police. 

m.p.h. 

Miles per hour. 

Mr. 

Mister. 

M.K. 

Master of the Rrdls. 

M.R.A.S. 

Memlnr of the Royal .Asiatic 


.society. 

M.R.C.l*. Member of the Royal College of 
Physicians. 

M.R.C.S. Member of the Royal ('ollegc of 
Surgeons. 

M.R.C. Memlx;r of lh<- Royal College of 
V.S. Veterinary Surgeons. 

Mrs. Mistress. 

MS., MSS. Manuscript; manu.scrijjts. 

M.Sc. Master of Science. 

Ml., mts. Mount; mountains. 

iTUis. Museum; music; musical. 

Mus.li. Bachelor of Mu.sic. 

Mus.D. Doctor of Music. 

Mus.M. Master of Music, 

niv. Millivolts. 

M. V.C. Member of the \'ictorian Order, 

myth. Mythology; mythologii al. 

N. Nitrogen; north, 

n. Noun. 

Na. iXalrium), sodium. 

N..\. North America; National Acad¬ 

emy t)f Design (..Veadeniic ian). 
N.,\.('. National .\rts ilub. 

N.\C.\ National Ad\’i.S()ry (.’oinniit tee for 
y\eronauiics. 

N..\.S. National Academy of Sc lent es. 
nal. National; natural 

naut. Nautical, 

nav. naval; navigation. 

N.B. New Brun.s\vick; North Britain 

(Scotlaiul); (noia hrvr'i, note 
well, take notice. 

N.C. North Carolina. 

N.C.O Non-commissionerl oflicc r. 

Nd. Neodymium, 

n.d. No date. 

N.D. North Dakota. 

N.IC New I-ingland; northea.st. 

Ne, Neon. 

N.E.A. National Education association. 
Neb. Nebraska. 

N.E.D, New English Dictionary. 

N.lvE..\. National hdectric Jaglit ,\ssoc. 
AVw. con. {Nemine contradicenU ) no one 
contradicting, unanimously, 
Neth Ncthi'rlands. 

Nev Nevada, 

neut. Neuter. 


New Tt st., 

N.'r. New Testament. 

Nfd. Newfoundland 

N.H. New Hampshire. 

Ni. Nickel. 

Nic. Nicaragua. 

NIRA National Industrial Rec o\ ery act. 

N.J. New Jersey. 

NLRB National Labor Relations board. 

NMB National Mediation board 

N.Mex. New Mexico. 


NNC Navy Nurse Corps 

N.N.E. North-northeast. 

N.N.W. North-northwest. 

No. {Sumero), numlx’r. 

nom. Nominative, 

Non-com. Non-commissioned ofiiccr. 

non seg. (Nan seguiiur) it does not follow. 

Nor., 

Norm. Norm;m. 

Nor. Nonvay. 

Nov. Novemljer. 

N.P. Notary public, 

n.p.t. Normal pressure and tempera¬ 

ture. 

NRA National Recovery .Adm. 



NRPB National Resources Planning 

board. 

NT.S. New Style (calendar); Nova 

Scotia. 

N.S.W. New South Wales. 

N.W. Northwest. 

NWLB National War Labor board. 

N.Y. New York. 

NYA National Youth administration. 

N.Y.C. New York city. 

N. Z., 

N.Zcal. New Zealand. 

O. Ohio; oxygen. 

Ob. (Obiil), he (or she) died. 

0 . 13 .E. Order of (he British Empire, 

obj. Objective; objection, 

obs. Observation; observatory; obso¬ 

lete. 

OC Office of Censorship. 

O.C. Officer commanding. 

( 3 CD Office of Civilian Defense. 

OCS Officer Candidate School. 

Oct. October. 

O.D. Officer of the day; olive drab; 

overdraft. 

ODT Office of Defense Transportation. 

OEM Office for Emergency Manage¬ 

ment. 

OEW Office of Economic Warfare. 

0 . 1 -'. Old h’rench. 

off. (Official. 

OFF Office of I'acts and Figures. 

OGR Office of Government Reports. 

O.H.G. Old High German. 

O.n.M.S. On His Majesty’s .Service. 

O.K., 

Okch ('orrect, or approved. 

Okla. Oklahoma. 

O.M. Order of merit. 

O.N. Old Norse. 

Ont. Ontario. 

Op. Opus; opposite; opera. 

OPA Office of Price aaminislration. 

op. cit. {Opere citato), in the work cited. 

OPM Office of Production manage¬ 

ment. 

opp. (Opposite; opposed, 

orch. Orchestra. 

Ore. Oregon. 

org. Organic; organized. 

orig. Original; origin; originally. 

O.S. Old Style, in the calendar; Old 

Saxon. 

Os. Osmium. 

O.S.A. Order of St. Augustine. 

O.S. 13 . Order of St. Benedict. 

O.S.F. Franciscan (Capuchin) Order. 

OSRD Office of Scientific Research and 

Development. 

OSS Office of Strategic Services. 

O.T. Old Testament. 

O. T.C. Officers’ I'raining Camp or corps. 

OWI Office of War Information. 

Oxon. {Oxonia, Oxonknsis), O.xford, of 

Oxford. 

02. Ounce. 

P. Phosphorus. 

p. Rage; (piano), soft; pp., pages. 

Pa. Pennsylvania; protoactinium. 

Pac. Pacific. 

Pal. Palestine. 

Pal., 

Palaeon. Palaeontology. 

Pan. Panama, 

par. Paragraph. 

Parag. Paraguay, 

pari. Parliament; parliamentary. 

P.A.S.I. Professional Associate of the Sur¬ 

veyors’ institution, 
pat. Patent, 

paid. Patented, 

path. Pathology. 

Pat. Off. Patent office, 

payt. Payment. 

Pb. (Plumbum), lead. 

P.C. Privy councillor; police con¬ 

stable. 


ABBREVIATION 


2sB 


iS. 


Pd. 
ixl. 

P.D. 

P.E. 

P.E.I. 

Penn. 

Per., Pers. 
{ler., pers. 
I^rcent. 
pert. 

pfg- 

phar. 

Ph.B. 

Ph.D. 

Phil., 

philos. 

Phila. 

phr. 

phys. 

P.I. 

pinx. 

pizz. 

pk. 

pkg. 


Piece. 

Palladium. 

Paid. 

Police department. 

F'rotestant Episcopal. 

Prince Edward Island. 
Pennsylvania. 

Persia; Persian. 

Person; personal. 

Per centum. 

Pertaining. 

(PiA forte), a little louder. 
Preferred. 

Pfennig. 

Iffiarmacy. 

(Philosophiae Baccalattrcu '), 
Bachelor of Philosophy. 
(Philosophiae Doctor), Doctor of 
Philosophy. 

Philosophy. 

Philadelphia. 

Phrase. 

Physics. 

Philipiiine Islands. 

(Pinxit), he painted it. 

Pizzicato. 

Peck. 

Package. 


P.M. 

l*ast master; post-master; (Post 


Meridiem), after mid-day; pro¬ 
vost marshal. 

P.O. 

Post office; [>ostal order. 

Po. 

l^olonium. 

P.O.D. 

Pol. 

Post Olfice deiiartment. 

Polish; I’oland. 

pop. 

Population. 

Port. 

Portugal; Portuguese. 

pp. 

(Pianissimo), very soft. 

P.P. 

Parish Priest. 

P.P.C. 

(Pour prendre congi), to lake 


leave. 

P.P.S. 

(Post postscriptum), an additional 


postscript. 

Pr. 

Praseodymium. 

P.R. 

(Populus Romanus), the Roman 


people; Puerto Rico. 

pr. 

Pair; price; pronoun. 

PRA 

Public Roads administration. 

prep. 

Prei^Kisition. 

pres. 

President; present. 

Presb. 

Presbyterian. 

prin. 

Principal. 

proc. 

Proceedings. 

{irof. 

Professor. 

I iron, 
prop.. 

Pronoun; pronunciation. 


propr. Proprietor, 

prov. Provisional; provost; province. 

prox. (Proximo [meme]), next month. 

Prus. l^russia; Prussian. 

P.S. (Postscriptum), [Kjstscrifit. 

pseud. Pseudonym. 

pt. Part; pint; point; iwrt. 

Ft. Platinum, 

p.t. or 

pro tern. (Pro ten^ore), for the time l>eing. 

P.T.A. Parent-Teachers’ association. 

P. T.O. Please turn over. 

pub. Publication; published; public, 

pvt. Private. 

PWA Public Works administration, 

pwt. Pennyweight. 

Pxt. (Pinxit), he (or she) painted it. 

Q. ,Qu., 

or Qy. Query; quc.stion. 

Q.E.D. (Quod erat demonstrandum) which 

was to be demonstrated. 

Q.E.F. (Quod erat faciendum), which was 

to be done. 

Q.I. (Quantum libel), as much as you 

please. 

Q.M. Quartermaster. 

Q.M.C. Quartermaster corps. 

Q.M.G. Quartermaster-General, 

qr. Quarter; quarterly; quire. 


q,5. or 

(Quantum sujicit), as much as is 

quant. 

sujf. 

sufficient. 

qt. 

Quart. 

Quc. 

Qucbcjc. 

q.V. 

[QiiihI vide), which see; (quantum 
m), as much as you will. 

R. 

(Rex, Regina), king, queen; (reci¬ 
pe), take. 

R.A. 

Rear admiral; Royal academy; 
Royal art; Royal artillery. 

Ra. 

Radium. 

Rabb. 

Rabbinical. 

Rad. 

(Radix), root. 

Radar 

Radio detection and ranging. 

RAF. 

Royal uir force. 

R.& 1 

(Rex cl Impcrator), king and em- 

roll. 

(Rallentando), gradually slower. 

R.A.M. 

Royal .‘Veademy of Music. 

R.A.M.C. 

Royal .Army Medical corps. 

R.A.S.C. 

Royal .Army Service corps. 

Rb. 

Rubidium. 

R.H.A. 

Royal Society of British Artists. 

R.C. 

Roman Catholic; Red Cross. 

Re. 

Rhenium. 

RG 

kdaunuir’s thermomctrical scale. 

R.E. 

Royal Engineers. 

RF.A 

Rural fdectrification Adm. 

reed. 

reg.. 

Received. 

regt. 

Regiment. 

Keg.lTof. 

Regius professor. 

rel. 

Religion; relative. 

Rep. 

Re|)ublican; rejxirt; rcfiresenta- 
tive. 

ret. 

Retired. 

Rev. 

Reverend; revolution; revenue. 

RFC 

Reconstruction Finance C'orp. 

K.F.D. 

Rural free delivery. 

Rh. 

Rhodium. 

R.I. 

Rhode Island. 

R.I.B.A. 

Royal Institute of British .Archi¬ 
tects. 

R.I.P. 

(Kequie.sciit in pace), may he (or 
she) rest in peace. 

fit. 

(Ritardando), gradually slower. 

riv. 

River. 

R.M. 

Royal marines; resident magis¬ 
trate. 

R.M.A. 

Royal Military academy. 

R.M.C. 

Royal Military college. 

Rn. 

Radon. 

R.N. 

Royal navy; registered nurse. 
Royal Navy Volunteer reserve. 

R.N.V R 

TO. 

Rood. 

Rom. 

Roman; Romance. 

R.O.T.C'. 

Reserve Officers' Training corps. 

r.p.m. 

Revolutions per minute. 

r.p.s. 

Revolutions per second. 

R.R. 

Railroad. 

RRB 

Railroad Retirement board. 

Rs. 

KupHres. 

R.S.F.S.k 

. Russian .Socialist Federated Sovi¬ 
et Republic. 

R.S.V.J’. 

(Riponaez s'il dous plait), please 
reply. 

Rt.Hon. 

Right Honourable. 

Rt.Rcv. 

Right Reverend. 

Ru. 

Ruthenium. 

Rum. 

Rumania; Rumanian. 

Russ. 

Russia; Russian. 

R.V. 

Revised Version. 

Ry. 

Railway. 

.S. 

.Saint; San; south; sulphur. 

s. 

Shilling. 

S.A. 

Sans., 

Salvation Army; South Africa; 
South America, 

Sansc. 

Sanscrit; Sanskrit. 

S.A.R. 

Sons of the American Revolution. 

Sask. 

Saskatchewan. 

Sat. 

Saturday. 

Sax. 

Saxon; Saxony. 

Sb. 

(Stibium), antimony. 

Sc 

Scandium. 

sc. 

(Scilicet), namely; that is to say. 
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sc, or r 

.Scruple. 

S.T.P. 

>S(U ro'(inft/it‘ 1 healof^iiir Praffssor), 

S (■ 

Srfuth ( arolitui; '.igiud < orps. 


Prtifcssitr of Sacred Theology. 

hr \ ). 

l)iK tor of Si ieri( (• 

.sir. 

Strait; strait.s. 

y(\. 

S< ictu e. 

subj. 

.Subject; subjunctive. 

.S( ol 

Scoflaiifl; Sditt/sb. 

Sun. 

Sunday. 

U ul/' , W., 


M(}’ 

(Suprn), above. 


I.Sntl/'Mt}, he engraved it. 

MJj)(. , 


S.D., 


siippl. 

StijiplemeiU. 


South Hakola. 

supf 

SuiH-rintendent. 

Ml. 

{Siitr (in’), without ii|>p<(iritirig a 

siirg. 

Surgettn; surgery. 


day on a liieh to a.S'^einble again. 

^ ? 

iSuh ; wvo. uiitler I lit- word (or 


Seleiiitim. 


beading). 

■S 1:. 

■Soul beast 

Sv\ 

S ' |ss 


SeeanI . sei oiul 

Svved 

Sweden; Suedi-ih. 

M.C 

S«>< mil ii s and l.xchange < ornnii'. 

Switz. 

S\\ it /erl.-inil. 


si'fii 

-ym 

Syinbtil. 

scry. 

.Set re 1 ary. 

svn. 

.Synonym; syiit»nymt»us 

sell 

Semite, semitor 

Sy, 

Syria; Svriac. 

Sept. 

Se()( ember. 

la. 

I'aidalum. 

•'C./ , 

(.S'ci/nc/r., \rqi<rnl hi >, tfu fdll'os- 

tan. 

d'angent. 

'(■qq. 

mg. 

1 a rl. 

1 ariarit. 

Snh 

Serbia n 

'lb. 

'1 erbium. 


ISfnr .oiulii), emphar-a.s. 

'Pbs. 

d’ablespt (till. 

!sgt.,svrgt. 

Sergeant. 

It , 

'1 ien e 

Si, 

Sjlii ium; .silii on 

le 

'IVllurium. 

Sib. 

Siberia. 

TV. 

'I'tijiogr.ijibical laigiiieer. 

'^ir 

Diiiilnful, literally; .so. 

'I'enri. 

d'enncsst e. 

Sic. 

Sn ily. 

lerr. 

1 errilorv. 

sin 

Sine. 

'leirt 

'I'euloiiii . 

siitg. 

Singul.ir 

lex. 

I'exas 

h ) 

SiH i( fV of Je-.ns 

Th. 

ddiorinnt 

Skr 

Saiisktil 

1 H. 

d’eiriltirv of Hawaii. 

Slav. 

Sbivo/iii . 

liiii . Jim 


Sm 

Samarium, 

liinrs. 

I luirsdav'. 

SM.\ 

Surplus Marketing .\dm 

li. 

d'llariiiini. 

Sii. 

iSiiiiiinim 1 , (in 

1! 

d'lialhnm. 

So, 

Soul ll. 

dm 

d'hulinm 

S( »c 

Soi ie( V, 

1 X r. 

'!i inil roiMhu iie 

M.p 

Soprano. 

Ip. 

I'ou nsliip. 

SOS 

Wireless distress signal at sea. 

(r. 

'I ransl.itetl; tianslalor, tniiis 


1 .\ristnn//h), aistained 


pose, treasurer, Iruslei, 

Sp 

Sp.iin, Spanish 

trails 

d laiisatiittn; tianslalion 

sp 

SjM'lling 

t re.is. 

I'reasunr 

s.p. 

-SiHirr p.it rol 

itiiii. 

{'1 , liemitling, lluttiring. 

SP.\H 

Supply, Priorities and .Mlm alioii.-; 

■frig 

I rigonornet ly 


board 

l.sp 

1 e.i.-'pooii. 

SPARS 

Women’s Re.scrve of the 1 iiited 

1 n,, l ues. 

'fue.sday. 


States coast guard Name is a 

Turk 

d’urki y ; I'ui kisli. 


coiit rati ion of the t oast giiaid 

I'V \ 

iVniiessci- \ alle,\ authority. 


rnoltti, Setnf'er I'liratns (.\1 

tup 

d'ow nshi|>. 


ways 1‘repareili 

ly|. 

rv|)' igr.ipher 

S.IVC.V. 

Sot, iety for the Prevention of 

V 

Uraiiium. 


1 'rill Ily to .\nimal.s 

u e. 

Uppc' ' ase. 

S.I'.U.U. 

Society for the Prevention t>f 

1 H.U 

United 1 laughters of (he C'tmfed 


('nielly to t iiihlien. 


eraey. 

S.P.C.K. 

.Sociiiv for the I’romtilioti of 

V k. 

United Kingtiom. 


Uhrisiian Knoiiletlge 

;t//. 

{I'ihwo'', ki.sl. 

siK-c 

SjH-i ial, specilii at ion. 

Unit. 

1 hiilarian 

sp,-,if. 

Spet itii .div. 

univ 

I'niveisil y 

s p.t;. 

Soi iiiy lor the Pr<»pagation of ilu- 

i:,t.f s..\f. 

Union ,)| StiiUli Vfriea 


t iospel 

r I’. 

United l*ress. 

sp gt. 

Spt'iilit gravily. 

Uf ng 

Uinguay. 

sq 

Si|tiare, sf)uadion 

V S 

Unitetl Slates- 

S R. 

Sons of the Kevolution 

U S. \. 

United States ttf .\meriea; United 

Sr, 

Strontium, senior, senor. 


St.iles army. 

Sra. 

Senora. 

USC'C 

Unilt'tl States coa.st guanl. 

S.K.O 

Standing rt)t.aii only 

USH \ 

Unitetl States Housing .luthorily. 

Srta, 

Seiittrita. 

V S .M. 

Uuiletl Stales mail. 

SS., or ss 

{SiiluftK to wit; steamship, 

r SM..\ 

United Slate, Military acaileiny. 


saints. 

USMt' 

United Stales marine ettrps. 

SSH 

Noei.il Seeuril.v board 

USX 

United Stales navy. 

S.S.P.. 

Soulh soutbeast, 

U S \ \. 

United Slates Naval aeademy. 

s.s.k 

Socialist Soviet Repulilu 

USXR 

United Slates naval reserve. 

s.s w. 

South southwest 

uso 

United Service organizations. 

St. 

Saint, st rait, stone; si reti, 

1 s.l*. 

United States Pliarinaiuptn i.i. 

Sla. 

.“sant.!. sl.ition 

I'.S.S. 

Ihiited States ship; United Stales 

sloe. 

(.V/iUta/e), distiiul; separaltd. 


.senate. 


U. S.S.R, Union of Soviet Socialist Re¬ 

publics. 

IJSSS United States Secret Service. 

V. \'erb; verse; V'ictoria; violin; va¬ 

nadium. 

V. (Vers!(<<}, against. 

I’, or vi(J. ( Vide), see. 

Va. \'irginia. 

V.\ Veterans’administration. 

V.A. Vicar Apostolic; vice-admiral, 

val. \'alley. 

Vat. V'ati(an. 

\ Vice ('hancellor; Victoria cross. 

Venez. Vene/uela. 

vers. Wrsed sine. 

v«f. Veterinary. 

V.l .W. Vet era n.-- of l oreign Wars. 

V.<i. Vi( ar tH-m ral. 

V'i. Virginiuni. 

VM. V'irgin Island.^, 

vil. Village; vila\( t. 

Vis.. Vise., 

Vi-scl. Viscount, 

viz. (Videlicrl), laumly. 

vo<-ab. Vocabulary, 

vol. Volume; volunteers, volcano, 

vox pop. ( I'c.v I’Opiili), the voice of the 
|>eople. 

V.P. Vice-President. 

V. S. Veterinary surgec>n. 

Vt. V’ermont. 

V^il , Viilg, V'ulgate. 

W. (irc//o//;,•).tungsten ; west. 

\v. watt. 

W .\(' Women’s arni}’ eor[)S. 

Wash. Washington, 

ualt hr. Walt hours. 

W .\\ I'iS Women .Vppointed for Volunteer 
I'imergeiKy .Ser\ice tl'niied 
Slates Na\al Reserve). 
W.C.r.U. Woman's Christian Temperaiuc 
l.Inion, 

Wed. Wednesday, 

Wt'A W ar I'ood administrator, 

W I. West Indian; West Indies 

Wis. Wisconsin 

uk. Week. 

W i.It War l-abor hoard. 

W.MC War Manf>ouer commission 

W’PA Work Projects adtninist ration 

W PH War Production hoard 

W R.\ War Relocation authority. 

W.S. Writer to the Signet (in Seotland 

(e<|uivalent to attorney). 

WS.V War Slii[)|ntig administration. 

\vt. Weight. 

W .Va, West Virginia, 

Wyo. Wyoming. 

Xe. Xenon. 

Xmas. Christmas. 

V. Vtlrium. 

Vh. Vtterhiuni. 

V'.iM.C .V. Vcjung Men’s Cliristian assoc. 
\'..\I.Cath. V'oung Men’s ('alhetlie ussot . 


.V. 

V.M.H.V. 

Y.P.S. 

c.i:. 

yr. 

\ uc. 

Vugos. 

V.W.C. A. 

V.WH.V. 

/n 

Z(»ol, 

Zr. 

z.s. 


Voung Men’s Hebrew assoeiation 
V'oung 1‘eople’s Society of Chfi.s 
tiaii Endeavour. 

Year; younger; your. 

Yucatan. 

Yugoslavia. 

Young Womens Christian as-oc. 
Vout^g Women’s Hebrew assoc. 
Zinc. 

Zoology; /ocdogical. 

Zirconium. 

Zoological society. 


ABBREVIATORS, otViciuls in the papal cliaiucry. whose 
husines.s was to draft the fiope's hulls, hrief.s and consisforial dc- 
cree.s lieforc these were written out in extenso hy tlie siriptorrs. 
Thev are first nu-ntioned in £xtn::(},i;<ifi/r.s of John XXll. Pius 
II fixed their miniher at ;o. atul formed them into a college of 
prelates. Pius \'II reduced their number to 17. The college was 
abolished in ipoS by Piux X, who transferred its duties to the 
Colit'siufH Pronotnrionoii .I;-,; loUcontm. (Xcr Cvkia Romana.) 


A.B.C. POWERS, a designation which came into use 
shortly before World War I tor the three leading South Ameri¬ 
can flowers—Argentina. Brazil and Chile. For many years previ¬ 
ously a current of opinion had prevailed in several republics of 
South America favouring an alliance to counteract certain politi¬ 
cal tendencies of the United States and particularly the Monroe’ 
Doctrine. Recalling unsettled l)Oundaries and other political prob¬ 
lems. statesmen of certain Latin American republics had, from 
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time to time, provided for arbitration agreements or other means 
of mutual assistance in case of emergencies. Among such was the 
treaty between Brazil and Chile in 1899; between Argentina and 
Chile in 1902; and between Argentina and Brazil in 1905. These 
pads have been regarded as the forerunners of the three-power 
entente cordiale that gradually developed and was discussed at the 
first Pan-American Scientific Congress, held at Santiago, Chile, 
in 1908-09. In 1915 Argentina, Brazil and Chile concluded among 
themselves a group of treaties of peace and arbitration. 

On April 25, 1914, when war i)etween the United State.s and 
Mexico appeared imminent, the Governments of Argentina, Bra- ' 
zil and Chile, through their diplomatic representatives at Washing¬ 
ton, Dr. Romulo S. Naon, Sr. Domicio da Gama, and Don Eduardo | 
Suarez, respectively, addres.scd the secretary of State of the j 
United States tendering their .services as mediators. This media- j 
tion was accepted by President Woodrow Wilson, who appointed i 
as United States delegates Justice Joseph R. Lamar and Frederick ! 
W. Lehmann, while Mexico chose as her representatives Sres. j 
Emilio Rabasa, Augustin Rodriguez and Luis Elguero. These ; 
A.B.C. mediators, together with the Americans and the Me.xi- j 
cans, met in a scries of sessions at Niagara Falls, Canada. The 
deliberations began on May 18, 1914, and were continued until 
August of the same year. The result of the conference was thus i 
summarized by the Brazilian delegate, Senhor da Gama, as fol- i 
lows; “We have established, through agreement between the 
I)arties most directly interested, and in complete harmony with 
the sentiments of the Government of the United States, that 
it is a jirinciple of American policy to have our national problems 
always given a fair examination and settled without foreign inter¬ 
ference.” (W. A. R.) 

ABDALLATIF or Aud-ul-Latif (1162-1231), physician 
and traveller, was burn and died in Baghdad. A memoir of 
Abdallatif, written by himself, has been preserved w’ith addition.s 
by Ibn-Abu-Osaiba (Ibn abl Usaibia), a contemporary. He visited 
Mosul, Damascus and Egypt and then joined the circle of learned 
men whom Saladin gathered around him at Jerusalem. He taught 
medicine and philo.sophy at Cairo and at Damascus for a number 
of years, and afterwards, for a shorter period, at Aleppo. 

Of the numerous works—mostly on medicine—which Osaiba 
ascribes to him, one only, his graphic and detailed Account oj 
Ei^ypt, appears to be known in Europe. The manuscript, discovered 
by Edward Pococke, the Orientalist, and jweserved in the 
Bodleian Library, contains a vivid description of a famine cau.sed 
by the Nile failing to overflow its banks. It was translated into 
Latin by Professor While of Oxford in 1800 and into French, with 
valuable notes, by Dc Sacy in iSio. 

‘ABD-AR-RAHMAN, the name borne by five princes of 
the Omayyad dynasty, amirs and caliphs of Cordova. 

•Abd-ar-Raiiman I. (756-788) founded the branch of the 
family which ruled for nearly three ccnturie.s in Mohammedan 
Spain. When the Omayyads were overthrown in the East by the 
Abbasids, ‘Abd-ar-Rahman ibn Moawya, grandson of the caliph 
Histriim, w'as a young man of about 20 years of age. Together 
with his brother Yahya, he took refuge with Bedouin tribes in the 
desert. The Abbasids hunted their enemies down without mercy. 
Yahya was slain, and ‘Abd-ar-Rahman saved himself by fleeing 
first to Syria and thence to northern Africa w’hich had fallen into 
the hands of local rulers, formerly amirs or lieutenants of the 
Omayyad caliphs, but now aiming at independence. In the midst 
of all his perils, which read like stories from the Arabian Nights, 
•Abd-ar-Rahman had been encouraged by a prophecy of his great- 
uncle Maslama that he would restore the fortunes of the family. 
He was followed in all his wanderings by a few faithful clients of 
the Omayyads. In 755 he was in hiding near Ceuta, and he sent 
an agent over to Spain to ask for the support of other clients of 
the family, descendants of the conquerors of Spain, who were 
numerous, in the province of Elvira, the modern Granada. On 
the invitation of his partisans he landed at Almunecar, to the east 
of Malaga, on Aug. 14, 755. In the course of 756 a campaign was 
fought in the valley of the Guadalquivir, which ended, on May 
16, in the defeat of the emir Yusuf outside Cordova. ‘Abd-ar- 
Rahman’s army was so ill provided that he mounted almost the 


only gimd w'ar-horsc in ii; he had no banner, and one was 
impr('vi‘.ed by unwinding a green turban and binding it round the 
head of a si>ear. The turban and the .spear became the banner of 
the SiKmish Omayyads. Yusuf recognized ‘Abd-ar-Rahman as 
emir of Spain in July 756. 

‘Abd-ak-R.aiiman II. (S22-S52). son of the emir Hakam, was 
one of the weaker of the Spanish Omavyads. He was a prince 
with a taste for music and literature. 

‘.\hi)-ak-Raiima.\ III. (012-961) was the grcate.st and the most 
su<'ce.s.‘«lul of the princes of his dynast}- in Spain. He succeeded 
his graiullather 'Abdalhih when he was barely 22 and reigned for 
half a leniur}-. ‘Abd-ar-Rahman HI. came to the throne when the 
country was exhausted by more than a generati»)n of tribal con¬ 
flict among the Arabs, and of strife between them and the 
Mtdianimedans of native Spanish descent. Spainards who were 
openly or secretly Christians had acted with the renegades. These 
elements were not averse from sup}K)rting a .‘Strong ruler w-ho 
would protect them against the Arab aristocracy, These rest¬ 
less nobles were the most' serious of 'Ahd-ar-Rahman's enemies. 
Next to them came the Fatirnites of Egypt and northern Africa, 
who claimed tlie caliphate, and who aimed at extending their rule 
over the Mohammedan world, at least in the west. ‘Abd-ar- 
Rahman subdued the nobles by means of a mercenary army, 
which included Christians. He rej)elled the Fatirnites, partly by 
suijporting their enemies in Africa and partly by claiming the 
caliphate for himself. His ancestors in Spain hatl been content 
with the title of sultan. The caliphate wa.s thought only to belong 
to the prince who ruled over the sacred cities of Mecca and 
Medina. But the force of this tradition had been so far w-eakened 
that ‘Abd-ar-Rahman could proclaim himself calii)h on Jan. t6, 
929. His w^orst enemies were always his fellow- Mohammedans. 
After he was defeated by the Christians at Alhandega in 939 
through the treason of the .Arab nobles in his army he never again 
took the field. 

In the agony of the Omayyad dynasty in Spain, twm princes 
of the hou.se were proclainietl c.iliphs for a very .short time. ‘Abd- 
ar-Rahman IV. Mortada (1017). and ‘Abd-ar-Rahman V. Mosta- 
dir (1023-24). Both were the mere puppets of factions, who 
deserted them at once. 'Al)d-ar-Rahman IV. was murdered in the 
' year in which he was proclaimed, at Guadiz, when fleeing from a 
battle in which he had lieen deserted by his supjiorter.s. ‘Abd-ar- 
Rahman V. was proclaimed caliph in Dec. 1023 at Cordova, and 
murdered in Jan. 1024 by a nioh of unemployed workmen, headed 
I by one of his own cousins. 

The history of the Omayyads in Spain is the subject of (he IJistoire 
des Musultnans d’Espagne by R. Dozy (Leyden, 1861). Sec also 
Spain: From a.d. 406 to the Conquest of Granada. 

ABD-EL-AZIZ IV. (1878-1943), sultan of Morocco, son ol 
Sultan Mulai el Hasan III. by a C'ircassian wife. He was 
16 years of age on his father’s death in 1894. By the w-ise 
action of Si Ahmad bin Musa, the chamberlain of cl Hasan, Abd- 
cl-Aziz’s accession to the sultanate was ensured with but little 
fighting. Si Ahmad became regent and fur six years showed him¬ 
self a capable ruler. On his death in 1900 the regency ended, and 
AI)d-el-Aziz took the reins of government into his own hands, 
with an Arab from the south, el Menehhi, for his chief adviser. 
Urged by his Circassian mother, the sultan sought advice and 
counsel from Europe and endeavoured to act up to it. But dis- 
intere.stcd advice was difticult to obtain, and in spite of the un¬ 
questionable desire of the young ruler to do the best for the 
country, wild extravagance both in action and expenditure re¬ 
sulted, leaving the sultan with depleted exchequer and the con¬ 
fidence of his ficople impaired. His intimacy with foreigners and 
his imitation of their ways were sufficient to rouse fanaticism and 
create dissatisfaction, Europeans were accused of having spoiled 
the sultan and of being desirous of spoiling the country. When 
Briti-sh engineers were employed to survey the route for a railway 
betw-een Mcquinez and Fez this wa.s reported as indicating an 
absolute sale of the country. The fanaticism of the people was 
aroused and a revolt broke out near the Algerian frontier. Such 
was the condition of things when the news of the Anglo-French 
Agreement of 1904 came as a blow to Abd-cl-Aziz, who had relied 
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ABD-EL-KADER—ABDERA 

on England for suf>port and protodion ajfainst the inroads of ABDEL KRIM (i88i- ), Mohammed ben Abdel Krim 

France. On the adv'i(e of Germany he proposed the assembly cI-Khatabe. a Moroccan chieftain, son of a caid of the Beni 
of an international cotifercncc at Alfieciras in 1906 to consult Uriaghel tribe in the mountainous country that extends inland 
u]>on methods of reform, the sultan’s desire beinj? to ensure a from Alhucemas bay on the Rif coast of Morocco. His father 
condition of affair.s which would leave foreigners with no excuse was a jicrson of no particular importance or family, but, being 
for interference in the control of the country. The sultan gave a man of progressive ideas and in contact with the Spaniards at 
hi.s adherence to the Act of the Algeciras Conference, but the Melilla, he gave his two sons an education to which few of the 
state of anarchy into which Morocco fell during the latter half of Riffian tribesmen aspire. While Mohammed, the future Riffian 
1006 and the beginning of 1907 cxpo.sed the weakness of his gov- leader, was taught Spanish and a smattering of European knowl- 
ernment. In May 1907 the southern tribe.s invited Mulai Hafid, edge, his brother, Mohammed, was sent to Spain and educated 
an elder brother of Abd-cI-A/.iz, and viceroy at Marrakesh, to as a mining engineer. (It is customary among the peoples of 
bet ome .sultan, and in the following August Hafid was proclaimed northern Africa and Egypt to give brothers the same name if it 
sovereign. In the meantime the murder of Euroix-ans at Casa- is an illustrious one.) Abdel Krim was employed in the office of 
blanca had led to the occupation of that port by France. In Sep- native affairs at Melilla, while his brother worked in the interests 
tember Abd-el-Aziz arrived at Rabat from Fez to seek the sup- of certain mining groups. 

l)ort of the Euroia-an powers against his brother. From France he In 1919 a quarrel between Abdel Krim and General Silvestre, of 
was later enabled to negotiate a loan. His leaning to Christians the Spanish army, led to the former’s flight from Melilla. He 
aroused further opposition and in January iqo8 he was declared look to the mountains of his tribe, where his brother joined him 
deposed by the ulema of Fez, who olfi-red the throne to Hafid. Both swore revenge, and instituted a fierce resistance to the 
After months of inadivity Abd-el-Aziz made an effort to restore occupation of the Rif by the Spaniards. In 1921 Abdel Krim 
his authority, and (|uilfing Rabat in July he marched on Mar- avenged himself of the slight he had received from Silvestre. 
rakesh. His force was completely overthrown (Aug. iq) when With only a few hundred tribesmen, he attacked the Spanish 
near that tily, and Ahd-el-Aziz fled to Settat within the French advanced post of Anual and capAured it. Silvestre was killed, or 
lines round Casablanc a. In November he came to terms with his committed suicide. The fall of Anual spread panic through the 
brother, and the reafter took up his residence* in Tangier as a Spanish army of 19,000 men. The Spianish posts were deserted, 
pjensioner of the new sultan. (See Morocco: History.) and (he troops fled in di.sorderly retreat. Before the fighting was 

ABD-EL-KADER (IS07?-1H83), amir of Mascara, the great raided 16,000 of the 19,000 men had been massacred. The 
opponent of the con()uest of Algeria by France, was born near remainder mostly crossed into the French zone. The Riffian 
Mascara in 1807 or rSoH. His family were .r/icri/^ or descendants tribesmen were guilty of every kind of treachery and atrocity, 
of Mohammed, and hi.s father, Mahi-ed-Din, was celebrated their revenge for acts of which they accused the Spaaniards, more 
throughcuit north Africa for his piety and charity. Abd-el-Kader especially that of forcible interference with their women, an 
received an excellent education in theology and pihilosophy, in unpardonable offence in their eyes. The Rifi reached the walls of 
horsemanship and in other nninly exercises. A pilgrimage to Melilla, and, had they chosen, they could have capitured the town 
M«‘(ca and Medina and to the tomb of Sidi Abd-el-Kader El and massacred its population of 50.000 civilians. But glutted with 
Jalili at Baghdarl stimulated his religious enthu.siasm. While in bloodshed and loaded with loot, they desisted. 

Egypit in KS27, Abd-el-Kader was impressed by the reforms then This signal defeat of the Spianiards vastly increased Abdel 
being carried out by Mohammed Ali, and the knowleilge he (hen Krim’s reputation amongst the tribes. The Jabala, inh.ibiting 
gained aftcitcd his career, Mahi-iHl-Din and his son returned to the western portion of the Spianish zone, joined his cause and 
Ma.scara shortly before the French occupiation of Algiers dc- in i 9 M the Spaniards were obliged to abandon all their inland 
stroyed the government of the Dey (July 1830). Coming forward positions and retreat on Tetuan and the sea, suffering heavy 
MS the cham[)ion ot Isl.im against the infidels, Abd-el-Kader was los.scs in the retirement. By the end of that year Abdel Krim, 
proclaimed amir at M.iscara in 1832. In a short time he had having rid himself by capture of his only rival, Raisuli, was 
rallied to his standard all the tribes of western Algeria. The master of the situation, and set to work to prejiarc a fre.sh 
story of his 15 yo;iis‘ struggle against the French is given under campjaign against the Spaniards. But a new danger threatened 
Ai.c-krta. Uj) to the beginning of 1842 the contest went in favour him from the .south. The French, gradually occupying the zone 
of thearuir; thereafter he found in Marshal Bugeatid an op)[>onent to whidi they laid claim under existing treaties, were advancing 
who i)roved. in the end, his master. Throughout this i)Oriod northward, and Abdel Krirn w\as forced to go to the aid of the 
Abd-el-Kader showed himself a born leader of men, a gre.it threatened tribes. His army and the revolted tribesmen invaded 
soldier, a capable administrator, a pHTsuasive orator, a chivalrous the French protectorate, and by June 19:5 threatened Fez. 
opiponenl. His ultimate failure was due in considerable measure French reinforcements were hurriedly dispatched from France 
to the refusal of the Kahyles, Berber mountain tribes whose and Algeria, and by October the F'rench protectorate territory 
Mohamnn'danism was somewhat loosely held, to make common was clear of the enemy, and a French army of 160,000 men, 
cause with the Arabs against the I'rench. On Dec. 21. 1S47 under Marshal Petain, was on the borders of the Rif. In 
Abd-el-Kader surrendered to General Lamorici^!rc at Sidi Brahim. Sepiteraber the Spaniard.s had successfully disembarked a force in 
On the 23rd. his submission was formally made to the due Alhucemas bay and Ajdir had been taken. By Nov. i, 1925 the 
d’Aiimale. then governor of Algeria. In violation of the promise French and Spanish armies had been obliged by the weather to 
that he would be allowed to go to Alexandria or St. Jean abandon an active campaign, and were digging themselves into 
dAcre, Abd-el-Kader and his family were detained in France, winter quarters, but Abdel Krim, though weakened and threat- 
whire he remained until Oct. 1852, when he was released by ened, was by no means beaten. This man of great ability and 
Nap»oIeoii IH. on taking an oath never again to disturb Algeria, astounding energy fortified his mountain fastnesses and collected 
The ivrnir then lived in Brusa, removing in 1855 to Damascus. In new forces to continue his campaign against two European armies, 
July tS6o, when the Muslims attacked the Christian quarters of but in vain. He surrendered to France in May 1926, and was 
Damascus, Abd-el-Kader saved large numbers of Christians. exiled to the island of Reunion. See Morocco; History. 

W hen the Algerians revolted, Abd-el-Kader, in 1871, counselled See Walter Harris, France, Spain and the Rif (1927). 
submission to France. After 1847 he compxised a philosophical (W. B. H.) 

treatise, of whirh a French translation was published in 1858 under ABDERA, ancient town, coast of Thrace, near the mouth of 
the title of Ropprl Firittlliaent, Avis <) I'intiiftt^rent. He also the Nestos, almost opposite Thasos. Its mythical foundation was 
wrote a lx)ok about the Arab horse. He died at Damascus on May attributed to Heracles; historically it was a colony from Clazo- 
*6, 1883. mcnae in the 7th century b.c. But its prosperity dates from 544 

.frr Cnmmdt. J. Pirtinn. Aha rl Kadrr, tSoT-O!-, (iRq,) ; Al«. Belle- ’ People o{ Teos migrated to Ab- 

tnnrr, Ahd rl-Kader: m vir poUtiqur rt milHaire (1863); Col. C. H. esca|)e Persian oppression (Flerod. i. 168). The town 

Churchill, The Life of Abdel Kader (1867). ' secms to have declined in importance after the middle of the 4tb 



ABDERA—ABDUCTION 


century. The air of Abdera was proverbial as causing stupidity; 
but among its citizens was the philosopher Democritus. The ruins 
on Cape Balastra cover seven small hills, and extend from an 
east to a west harbour; on the south-west hills are remains of 
the mediaeval settlement of Polystylon. 

See MUtheil. d. deutsch. Inst. Athens, xii (1887). p. 161 (Repel); 
de I’Acad. des inscriptions, xxxix 211; K. F. Hermann, CSes. 
Abh. 90-111, 370 ff .; S. Cashon, Macedon, Thrace and Illyria (1926); 
Pauly-Wissowa, s.v. 

ABDERA, an ancient seaport on the south coast of Spain, 
between Malaga and New Carthage, in the district inhabited by 
the Bastuli. Founded by the Carthaginians, it became an impor¬ 
tant town in the Roman province of Hispania Baetica. It was on 
a hill above the modern Adra (g.v.). Its most ancient coins bear 
the Phoenician inscription, ahdrt, with the head of Heracles (Mel- 
karlh) and a tunny-fish; those of Tiberius (who seems to have 
made the place a (olony) show the chief temple of the town with 
two tunnv-fish erect in the form of columns. 

ABDICATION, the act whereby a person in office renounces 
the same before the expiry of the time for which it is held. (Lat. 
ahdicatio, from oh, from, and dicarc, to proclaim as not belonging 
to one.) In Roman law, the term is especially apjilied to the 
disowning of a member of a family, as the disinheriting of a son. 
but the word is .seldom used except in the sense of surrendering 
the supreme power in a State. Desjiotic sovereigns are at liberty 
to divest themselves of their powers at any time, but it is other¬ 
wise with a limited monarchy. The throne of Great Britain can¬ 
not be lawfully abdicated unless with the consent of the two 
Houses of Parliament. When James 11 tlrd in ifi-SH, he did not 
formally resign the Crow-n, and the question was discussed in 
liarliamcnt whether he had forfeited the throne or had abdicated. 

Recent abdications include: 

Pu->'i (China) Feb. 12, 1912; Nicholas H (Ru.ssia) Mar. 15, 1917; 
Ferdinand I (Bulgaria) Oct. 3, 1918; William II (Germany) Nov. 9, 
1918; Frederick Augu.sliis Ill (Saxony) Nov. y, iyi8; Charles I 
(Austria-Hungary ) Nov. 12, ryiS; Lours Ill (Bavaria) Nov. 13, igi8, 
Frederick II (Baden) Nov. 22, iyi8; William II (Wiirttemherg) Dec. 
2, iyi8; George II (Greece) Dec. 18, 1923 hut restored to the throne 
Nov. 1935; Fidw'ard VIII (Great Britain) Dec. 11, 1936; Carol 11 
(Rumania) Sept. 6, 1940. 

ABDOMEN, the belly, the body cavity lying between the 
chest or thorax above and the pelvis below. The diaphragm is 
its upper boundary’. There is no wall or clear-cut boundary l)e- 
tween it and the pelvis. It contains organs of dige.stion and the 
spleen w'hich are surrounded by the ix;ritoneum which is a serous 
membrane. (See Anatomy; Alimentary C’anal.) 

ABDOMEN, SURGERY OF. The disease.s of this region 
are dealt w'ith generally in the article Alimentary System, I)is- 
KASES OF THE. and under their owm names (e.g.. Appendicitis). 
For the surgery of each abdominal organ see Stomach ; Kidney, 
Diseases of; Liver and Gall-Bladder, Diseases of, etc. 

Exploratory Laparotomy.—In many cases of intra-abdom¬ 
inal di.sease the surgeon cannot say what is wrong without making 
an incision and examining by sight or touch. Under conditions of 
strict asepsis this is not a perilous or serious procedure. When 
an opening is made in such circumstances—provided only it is 
done soon enough—the successful treatment of the case often 
becomes a simple matter. 

A great imi)etus was given to the surgery of wounded, mortified, 
or diseased pieces of intestine by the introduction from Chicago 
of a contrivance named, after the inventor, Murphy*s button. 
This consists of a short nickel-plated tube in two pieces, which 
are secured in the divided ends of the bowel so that when the 
pieces are subsequently “married” the adjusted ends of the bowel 
are securely fixed together and the canal rendered practicable. 
In the course of time the button loosens itself into the interior 
of the bowel and comes away with the motions. In many other 
types of case the button has proved convenient and successful, 
but sometimes ulceration occurs around the rim of the metal but¬ 
ton, or the loosened metal causes trouble in its passage along the 
alimentary canal. Some surgeons therefore prefer a bobbin of 
decalcified bone or similar soft material, while others rely upon 
direct suturing of the parts. The last-named method has in¬ 
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creased in favour. The cause of death in intestinal obstruction 
is usually absorption of poisonous substances formed in the bowel 
above the obstruction. Usually, therefore, the surgeon completes 
his operation for the relief of obstruction by drawing out a loop 
of the distended bowel, incising and evacuating it, and then care¬ 
fully suturing and returning it. 

Rectal or subcutaneous injections of saline or other fluid and 
early adoption of a sitting position for the patient are other meas¬ 
ures often adopted. 

Wounds of the Abdomen. —The treatment of gunshot 
wounds of the abdomen differs according to circumstances. If the 
wound be caused by a rifle bullet travelling at high speed, the 
intra-abdominal pressure is usually sufficient to prevent escape 
of intestinal contents; complete rest and avoidance of surgery is 
the procedure of choice, and the chance of recovery is great 
though several coils of intestine may have been pierced. But if 
the wound be caused by a fragment of high explosive shell, or a 
revolver shot or a stab this is not the ca.se. To avoid the onset 
of fK'ritonitis, early operation, suture of the wounded gut and 
washing out of the peritoneal cavity afford the only chance for 
the patient. The “exp(.*ctant’’ treatment which proved best in the 
.South African War (iSqo-1002) wa.s at first followed in the 
World War, but soon w’as abandoned in favour of laparotomy. 

Intussusception.— -This is a terribly fatal disease of infants 
and children, in which a piece of bowel .slips into, and is gripiicd 
by, the ])ieee next below it. Formerly attempts were made to 
reduce the invagination by passing air or water up the rectum 
under pressure, but now early recourse is had to abdominal sur¬ 
gery with far better results. 

Cancer of the Intestine. —With the introduction of aseptic 
surgery the bowel can be reached through the periloneuin easily 
and safely. If the cancerou.s mas.s is fairly movable the affected 
piece of bowel is excised, the cut ends are united and the con¬ 
tinuity of the alimentary canal is re-established. When the lowest 
part of the bowel was found to be cancerous, the surgeon used 
formerly to secure an es(a}.>e for the contents of the bowel by 
making an opening into the colon in the left loin, But in recent 
years this oi)eration of lumbar col atomy has been almost entirely 
replaced by ojHming the colon in the l(*ft groin. 

ABDUCTION, a law term denoting the forcible or unlawful 
removal of a person. The Offences again.st the Berson Act 1801, 
S- 53> makes it felony for any one from motives of lucre to 
take away or detain against her will, with intent to marry or 
carnally know her, etc., any woman of any age who has any in¬ 
terest in any real or ix;rsonal estate, or is an heiress presump¬ 
tive, or co-heiress, or presumptive next of kin to any one hav¬ 
ing such an interest; or for any one to cause .such a woman 
to be married or carnally known by any other per.son; or for 
any one with such intent to allure, lake away, or detain any such 
woman under the age of 21, out of the possc.s.sion and against 
the will of her parents or guardians. By s. 54, forcible taking 
away or detention against her will of any woman of any age with 
like intent is felony. The same act, by s. 55, makes abduction 
without even any such intent a misdemeanour, where an un¬ 
married girl under the age of 16 is unlawfully tdken out of the 
possession and against the will of her parents or guardians. The 
girl’s con.sent is immaterial, nor is it a defence that the person 
charged reasonably believed that the girl was 16 or over. By s. 56. 
stealing a child under the age of 14 with intent to deprive parents 
or guardian of such child is also a felony. The Criminal Law 
Amendment Art 1885 made still more stringent provisions with 
reference to abduction by making the procuration or attempted 
procuration of any virtuous female under the age of twenty-one 
years a misdemeanour, as well as the abduction of any girl under 
eighteen years of age with the intent that she shall be carnally 
known, or the detaining of any jemale against her will on any 
premises, with intent to have, or that another jierson may have, 
carnal knowledge of her. 

In the United States, in some of the States, mere unchastity 
is no defence. The burden of proof is on the defendant that the 
woman abducted was unchaste, the presiumption of her chastitv 
standing unless otherwise proved. 



ABDUL AZIZ—ABDUL-HAMID II. 


ABDUL AZIZ (:ihbd-ool ah-z(v.) (i 8 ,^o-ia 7 ^>». Sultan of 
Turkey, second son of Sultan Mahmud II.. was born Feb. 9, 
ami succmlcd hi.s brother Abdul Mejid as sultan 1861. 
ffc took advnntaffc of the con.sfant i.s.sue of State Joans to ac- 
f|uire wealth which was squandered extravagantly, and received 
iar^'e sums from Ismail I’asha. the khedivc of Egypt, for signing 
the finnan of 1800, which made succession to the khedivatc 
hereditary from father to son in direct line, as well as subse- 
(|uent firmans of 1H67, i86c) and 1872, extending the khedive’s 
prerogatives. In 1870 Abdul Aziz .sigm-d the firman creating the 
Bulgarian exarchate, thu.s separating the Bulgarian church from 
the Grei'k church at Constantinople. The insurrection of 1875 
in Bosnia and Hercegovina and the abortive revolts in Bulgaria 
(.Se[)(, 1875 and May 1876) together with (he Sultan’s inca¬ 
pacity and extravagance in Turkey itself cau.sed an outlireak of 
Muslim discontent and fanaticism culminating in the Bulgarian 
atrocitiess, and in the murder of two consuls at Salonika. Abdul 
Aziz was dc’iiosed May 29, 1876 by a group of jiromineni 
politicians, and hi.s death, lour d.iys later, is attributed to .sui¬ 
cide. 

Abdul Aziz was the first (Xfoman sultan (0 visit western Eu¬ 
rope (1H67). 

ABDUL-HAMID I. ( 1725-1789), sultan of Turkey, son of 
Ahmed 111 ., suiceeded his brother Mustafa 111 . in 177.5. and died 
on April 7, 17:8(1. f or the disastrous wars with Russia W'hich 
marked his reign srr T'ritKKY. 

ABDUL-HAMID IL (1842-1(118), sultan of Turkey, .son of 
Sultan Abdul-Mejid, was born on Se[>(. 21, 1842, and succeeded 
to the throne on the deposition of his brother Murad V., on Aug. 
.51, He accompanied his uru le Sultan Alidul-Aziz on his 

visit to England and f rame in i8()7. At (he time of hi.s accession 
he was su[)j>osed to be of liberal principles, am! conservative 
Turks Were for some years im lineil to regard him with suspicion 
as a loo ardent reformer. But tht' (ircum^laiK'es of the country at 
his a( cession were ill-adapted for liber.al developments. An empty 
treasury, the revolts in Serbia and Montenegro, tlie feeling 
aroused throughout Fairopi* by the .savage methods adopted in 
stamping out (be Bulgarian rebellion, all t'ornbined to jirove to the 
new sultan that he could expect little aid from the Bovvers. But 
he obstinately opjio.sed the pressing r(a|ues(s of the Bovvers that 
llie lU'cess.iry relorms should be instituted. During (he interna¬ 
tional confereme which met at Constantinople towards the end of 
1876, a constitution was indeed jiromulgated. hut the demands 
of the' confereme weri' reie( t('(l in sjiite of solemn warnings. Mid- J 
hat Basha, the author of the (onstiiution, was exiled, and his work ; 
w’as suspended. 

Early in 1S77 the* disastrous war with Russia follovvetl. The 
hard terms, embodied in the treaty of San Stelano, to which Ah- 
dul-Hamid was force'd to conse-nl, were (o some extent amended 
at Berlin, thanks in tlw main to British diplomacy (5 <t Ei-Rori:; 
History); but l\v this time the sultan had lost all confidence in 
Knglaml, ami thought th.it he discerned in Germany the future 
friend of 'I'lirkey. Hi' employed Germans (o reorganize hi.s 
fmances and army, ami di'lermined to ri'sisf foreign encroach¬ 
ments and gradually to take the reins of ah.solute power into his 
owai hands, f inancial embarrassments forced him to consent to a 
foreign control over the debt, and to issue the decree of Dec. 1881, 
iimler which many of the revenues of the empire were handed 
over to the Buhlic Debt Administration for the benefit of the 
bondholders. Trouble in Egyiit, wliere a di.scredited khediv'C had 
to he depOM'd, trouble on the Greek frontier and in Montenegro, 
where tlu' Bowns were determined (h.it the di'cisions of (he Bi'rlin 
Congress should he (arried into effect, were more or less .satisfac¬ 
torily got over. In his altitude towards Arahi, the would-be sav¬ 
iour ot Egypt, .‘Mulul-Harnid, showed less than his usual astute¬ 
ness, and the resulting consolidation of England’.s hold ov'cr ihe 
country contributed si ill further to his estrangement from Tur¬ 
key’s old ally, ihe union in 1S85 of Bulgarin with Ivastern Ru- 
melia was another blow. Few pi'ople south of the Balkans 
dreamed that Bulgaria could be anything but a Russian province, 
and appreheu.sion was entertained of the results of the union until 
It was .''cen that Ru''sia really and entirely disapproved of it. For 


some years the sultan preserved towards Bulgaria an attitude skil¬ 
fully calculated to avoid running counter either to Russian or to 
German wishes. Germany’s friendship was not entirely disinter¬ 
ested, and had to be fostered with a railway or loan concession 
from time to time, until in 1899 the Baghdad railway was conceded. 

Meanwhile the sultan had succeeded in reducing his ministers 
to the position of secretaries, and in concentrating the whole ad¬ 
ministration of the country into his own hands at Yildiz. But in¬ 
ternal dissension was not thereby lessened. Crete was constantly 
in turmoil, the Greeks were dissatisfied, and from about 1890 the 
Armenians began a violent agitation w'ith a view to obtaining the 
reforms promised them at Berlin. Minor troubles had occurred in 
189:: and i8q 3 at Marsovan and Tokat. In 1894 a more serious 
rebellion in the mountainous region of Sassun was ruthlessly 
stamped out; the Powers insistently demanded reforms, the event¬ 
ual grant of which in the autumn of 189,5 was the signal for a 
series of massacres in the Armenian provinces and in Constanti¬ 
nople itself. The reforms became more or less a dead letter 
Crete indei'd profited by the grant of extended privilege.s, but these 
did not .satisfy its turbulent poiiulation, and early in 1897 a Greek 
e.vpedilion .sailed to unite the island to Greece. War follovv'ed, in 
which Turkey was easily successful and gained a small rectifica¬ 
tion of frontier; then a few months later Crete was taken over 
('71 depot by the B\)ur Powers (Germany and Austria not par¬ 
ticipating) and Prince George of Greece was appointed their man¬ 
datory. In the next year the sultan received (he visit of the 
German emperor and empress. 

Abdul'Hamid had always resisted the jiressurc of the European 
Povvt'rs to the last moment, in order to seem to yield only to 
ov’erwhelming force, while posing as the champion of Islam 
against aggres.sive Christendom. Ban-Tslamic propaganda was en¬ 
couraged; the privileges of foreigners in the Ottoman Empire 
(often an obstacle to government) were curtailed; the new rail¬ 
way to the Holy Places was pressed on, and emissaries were sent 
to distant countries jireaching Islam and the caliph’s supremaiy. 
This appeal to Muslim sentiment w;is, however, powerless against 
Ihe (lisaffcclion due to perennial misgovernmeiit. In Mesopotamia 
and ^’emen disturbance was endemic; nearer home, a semblance 
of loyalty was maintained in tJie army and among the Muslim 
{lopulation by a system of delation and es[)ionage, and by vvhole- 
.sale arrests; while, obsessed by terror of as.sassination, the sultan 
withdrew himself into fortified seclusion in the palace of Yildiz. 

Macedonian Crisis.—The humiliation of the situation in 
Macedonia together with the resentment in the army 

against the palace spies brought matters to a crisis. The remark¬ 
able revolution associated with the names of Niazi Bey and Enver 
Bey, the young Turk leaders, and the Committee of Union and 
Progress is described elsewhere {see Turkey: History): here it 
must suffice to say that Abdul-FIamid, on learning of the threat of 
the Salonika troops to march on Constantinople (July 25 ), at once 
capitulated. On the 24th an iradc announced the restoration of 
the .susjx'ndcd constitution of 1875; further iradt^s abol¬ 

ished espionage and the censorship, and ordered the release of 
[lolitical prisoners. On Dec. 10 the sultan opened the Turkish par¬ 
liament with a .speech from the throne in which he said that the 
first parliament had been “temporarily dissolved until the educa¬ 
tion of the people had been brought to a sufficiently high level by 
the extension of instruction throughout the empire” 

The correct attitude of the sultan did not save him from the 
suspicion of intriguing with the powerful reactionary elements in 
the State, a suspicion confirmed by his altitude towards the coun¬ 
ter-revolution of April 13, when an insurrection of the soldiers 
and the Muslim populace of the capital overthrew the committee 
and the ministry. The committee, restored by the Salonika troops, 
now decided on Abdul-Hamid’s deposition, and on April 27 his 
brother Reshid Effendi was proclaimed sultan as Mohammed V. 
The ex-sultan was confined at Salonika. WTien Salonika capitu¬ 
lated to the Greeks in the Balkan War (1912) Abdul-Hamid was 
brought back to Constantinople. In 1915 he was removed to Mag¬ 
nesia, in .\sia Minor, where he died on Feb 10, igi8. 

Sir E. Pears, Life of Abdid-IIamid (1917) ; C. Hacquard, La 
Turquic sous Abdul-Hamid II. (Brussels, igoi). 
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ABDULINO, town in the Chkalov refjion of the Russian 
S.F.S.R. Pop. i 3»690. It is on the boundary between Kuibyshev 
and Bashkiria on the Uk river, north of the railway from Kuiby¬ 
shev to Ufa, and is a market for local products. 

ABDUL M£JID (ahbd-dbl me-jed') (1823-1861V sultan of 
Turkey, was born April 23, 1S23, and succeeded his father, 
Mahmud II., on July 2, 1839. Mahmud appears to have been 
unable to effect the reforms he desired in the mode of edu¬ 
cating his children, so that his son received no better education 
than that usually given to Turkish princes in the harem. Abdul 
Mejid succeeded to the throne at a moment of crisis. The news 
was on its way to Constantinople that the Turkish army had been 
defeated at Nezib by that of the rebel Egyptian viceroy, Moham¬ 
med Ali; and the Turkish fleet was on its way to Alexandria, where 
it was handed over by its commander, Ahmed Pasha, to the enemy, 
on the pretext that the young sultan's advisers were sold to Ru.ssia. 
Through the intervention of the Euroj^an Powers Mohammed Ali 
was obliged to come to terms, and the Ottoman Empire w'as saved. 
See Mohammed Ali. 

Abdul Mejid set at once about carrying out the reforms to 
which Mahmud had devoted himself. In Nov. 1839 was proclaimed 
an edict, knowm as the Tanzimat, or Hatt-i-sherif of Gulhane, 
consolidating and enforcing these reforms; this was supplemented 
at the close of the Crimean War by a similar statute issued in Eeb, 
1856. These enactments provided that all classes of the sultan’s 
subjects should have security for their lives and property; that 
taxes should be fairly impo.sed and justice impartially adminis¬ 
tered; and that all should have full religious liberty and equal 
civil rights. The scheme w-as opposed by the governing classes and 
the ulcvia, or privileged religious teachers, and was but partially 
put in force, especially in the remoter part^ of the empire; and 
more than one conspiracy was formed against the sultan’s life on 
account of it. 

Of the other measures of reform promoted by Abdul Mejid 
the more important were; the institution of a council of public 
instruction (1838), the reorganization of the army (1843-44), 
and of a ministry of public instruction (1857), the abolition of 
an odious and unfairly imposed capitation tax, the repression 
of .slave trading, and various provisions for the better admini.s- 
tration of the public service and for the advancement of com¬ 
merce, including the establishment of a mixed commercial court 
at Constantinople. I'or the general history of his times—the 
disturbances and insurrections in different parts of his domin¬ 
ions throughout his reign, and the great war successfully carried 
on against Russia by Turkey, and by Britain, France and 
.Sardinia, in the interest of Turkey (1853-56 )—see Turkey and 
Crimean War. When Kossuth and others .sought refuge in Tur¬ 
key, after the failure of the Hungarian rising in 1849, the sultan 
refused to surrender them. It is to his credit, too, that he would 
not allow the conspirators against his owai life to be put to death. 
He was described as a kind and honourable man, if somewhat 
weak and easily led. 

His extravagance, e.sfjccially towards the end of his life, was 
excessive. He died on June 25, 1861, and was succeeded by his 
brother, Abdul Aziz {q.v.), as the oldest survivor of the family 
of Osman. He left several sons, of whom tw’o, Murad V. and 
Abdul Hamid II., eventually succeeded to the throne. 

ABDUR RAHMAN KHAN (c. 1844-1 901), amir of 
Afghanistan, was the son of Afzul Khan, who was the eldest son 
bf Dost Mohammed Khan, the famous amir, by whose success 
In war the Barakzai family established their dynasty in the ruler- 
ship of Afghanistan. Before his death at Herat, June q, 1S63, Dost 
Mohammed had nominated as his successor Shore Ali, his third 
son, passing over the two elder brothers, Afzul Khan and Azim 
Khan; and at first the new amir was quietly recognized. But after 
a few months Afzul Khan raised an insurrection in the northern 
province, between the Hindu Kush mountains and the Oxus, where 
he had been governing w’hen his father died; and then began a 
fierce contest for power among the sons of Dost Mohammed which 
lasted for nearly five years. In this war Abdur Rahman soon be¬ 
came distinguished for ability and daring energy. Although his 
father, Afzul Khan, who had none of these qualities, came to terms 


with the Amir Shere Ali, the son’s behaviour in the northern prov¬ 
ince soon excited the amir’s suspicion, and Abdur Rahman, when 
he was summoned to Kabul, fled across the Oxus into Bukhara. 
Shere Ali threw Afzul Khan into pri.son, and a .serious revolt fol¬ 
lowed in south Afghanistan; but the amir had .scarcely suppressed 
it when Abdur Rahman's rcappear.mce in the north was a signal 
for a mutiny of the troops stationed in those parts and a gathering 
of armed bands to his standard. After some delay and desultory 
fighting, he and his uncle, Azim Khan, occupied Kabul (March 
1806). The amir Shere Ali marched up against them from Kan¬ 
dahar; but in the battle that ensued at Sheikhabad on May 10, he 
was deserted by a large hotly of his troops, and was defeated. 
Abdur Rahman then released his father, Afzul Khan, from prison 
in Ghazni and installed him as amir of Afghanistan. Notwith¬ 
standing the new amir's incapacity ami some jealousy between the 
real leaders, Abdur Rahman and his unde, they again routed Shere 
Ali’s forces and occupied Kandahar in 1807; and when at the end 
of that year Afzul Khan died Azim Khan succeeded to the ruler- 
ship, with Abdur Rahman as his governor in the northern province. 
But towards the end of 186S Shere Ali's return and a general rising 
in his favour, re.sulling in their defeat at Tinah Khan on Jan. 3, 
1809, forced them both to seek refuge in TeEsia, whence Abdur 
Rahman proceeded afterwards to place himself under Russian 
protection at Samarkand. Azim dit‘d in Persia in Oct. 1869. 

In 1803 the amir showed his usual ability in the settlement of 
the frontier question with Sir Henry Durand’s mission. Abdur 
Rahman died on Oct. i, 1901, being succeeded by his .son 
Habibullah. {Sec Afghamst.an ; History.) 

See abo S. Wheeler, F.R.G.S., The Amir Abdur Rahman (1805) ; 
J. A. Grey, At the Court of the Amir (181)5); The Life of Abdur 
Rahman, Amir of Afuhanistan, C C.B., C.C.S.I., edited by Mir Muiushi, 
Sultan Mohammed Khan (iqoo). 

ABECEDARIANS, a niikname gi\'( n to certain extreme 
Anabaptists (q.v.), who regarded the teaching of the Holy Si)irit 
as all that was necessary, and so despi.stal all human learning and 
even the power of reading the written word (from “A, B, C, D”). 

A BECKETT, GILBERT ABBOTT (1811-1S56), Engli.sh 

humorous writer, was born in norih London on Jaii. 9, 1811. He 
belonged to a family claiming descent from the father of St. 
Thomas Becket. His cider brother. Sir William Beckett (1806- 
i86g), became chief justice of Victoria (Australia). Gilbert 
Abbott a Beckett was educated at Westminster School, was called 
to the bar at Gray’s Inn in 1841, and in 1849 became a metropoli¬ 
tan police magistrate. He edited Figaro in London, and was one of 
the original staff of Punch and a contributor all his life. He pro¬ 
duced some 50 or 60 i)lays, among them dramatized versions of 
Dickens’s shorter stories in collaboration with A^ark Lemon, He 
died at Boulogne Aug. 30, 1856. 

His eldest son, Gilijert Aktuur a Beckett (1837-1891) was 
born at Hammersmith on April 7, 1837. On leaving Christ Church, 
Oxford, he was entered at Lincoln’s Inn, but gave his attention 
chiefly to the drama, producing Diamonds and Hearts at the Hay- 
market in 1867, which was followed by other light comedies. Flis 
pieces include numerous burlesques and panlomimc.s, the libretti 
of Savonarola (Hamburg, 1884) and of The Canterbury Pilgrims 
(Drury Lane, 1884) for the music of Dr. (afterwards Sir) C. V. 
Stanford. The Happy Land (Court Theatre, 1873), a political 
burlesque of W. S, Gilbert’s Wicked World, was written in collab¬ 
oration with F. L. Tomline. For the la.st ten years of his life he 
was on the regular staff of Punch. He died on Oct. 15, 1891. 

A younger son, Arthur William a Beckett (1844-1909), a 
well-known journalist and a man of letters, was also on the .staff of 
Punch from 1874-1902, and gave an account of his father and his 
own reminiscences in The A Becketts of Punch (1903). He died 
in London on Jan. 14, 1009. 

See also M. H, Spiclmann, The History of Punch (1895). 

ABEDNEGO, the name given in Babylon to Azariah, one of 
the companions of Daniel (Dan. i. 7, etc.). Probably a corruption 
of Abednebo, “servant of Nebo,” or perhaps of Abednergo for 
Abednergal, “servant of the god Ncrgal.” 

ABEKEN, HEINRICH (1S09--1872), German theologian 
I and Prussian official, was bom at Berlin on Aug. 8, 1S09. In 1848 
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he entered the Prussian ministry for foreign affairs and in 1853 
was promoted to he priv^ councillor of legation fOeheimer 
Legationsrath). He was employed by Bismarck in the wTiting of 
official despatches and often accomfjanied King William on his 
journeys as rc{)resentative of the foreign office and was with him 
during the <;imi»aigns of 18O6 and 1870-71. 

StT Heinrich .\bcken, ein srklichtes Leben in bewei^ter Zeit (i8(j8), 
by bin widow. English translation by Mrs. C. E, Karrett-Lcnnard 
anti M. W. fhdrr (wiih |>orlraits ryii). This is valuable by reason of 
the letters wrilleri lr(jni the Pru.s.sian headquarters. 

ABEL (Hebrew Hebei, breath i. .second son of Adam, .slain by 
Cain, his elder brother ((ien. iv, r-i^). 'I'he narrative in Gene- 
.sis i.s .supplemented in the New' Testament (“By faith Abel offered 
unto God a more excellent sacrifice than Cain,” Jleh. xi, 4; Cain 
slew Abel “because his own works were evil, and his brother’.s 
righteous,” i John iii, 12). The name prohahly means “herds¬ 
man” (cf. Jahal), as distingiti.shed from the agriculturist Cain. 
Pos.sihly Abel was originally a S(juth Judaean demigod or hero; 
sen Winckler, (,esrh. J.sracls, ii, j). E. Meyer, IsraelHrn, p. 
39v Augu.stine (I)c Hn(rcsibus, Ixxxvii) mentions a sect of 
Abf’.litar, in northern Africa. 

ABEL, JOHN JACOB ( i857-r<)38), U.S. pharmacologist 
and phy.si(tlogi( al rhemi.st, was born in Cleveland, O.. on May iq. 
18^7. He began life as a teacher and in 1H7Q-HJ was a ])rincipal 
anti supei imemlent of schools in Indiana. In 1883 he graduated 
from the Cniversity of Michigan and, after a year at Johns Ib)p- 
kins university, he devoted six years (1884-00) to the study of 
chemistry and m».*di( ine at Beilin, Strasbourg, Vienna and other 
European universil ies. He was lecturer on materia-medica in the 
L’nivcrsily t)f Michigan in iSqo-qi and then enleretl the faculty 
of Johns Hopkins university where in 1893 he became professor 
of pharmacology ami [ilnsiologit.il diemistry. He made extensive 
investigations of the ihemital com})osiiion of animal ti.ssues and 
Iluids and also of the function arul isolation of special chemical 
principles of the animal organism. A noteworthy example of the 
latter was his isolation of the blood-pressure-raising constituent of 
the suprarenal glands (e[)inephrine) in the form of a benzoyl 
derivative. He made researches also on carbamic acid, the action 
of [ihthaleins, the poisons of mushrooms, albumoses in the tissues, 
hydrolytic protlui fs of jiroteins, hislamin, insulin and various re¬ 
lated subjects, in tonnedion with which he has published many 
important p.i|)ers. Two of his contributions to medical science 
w'ere the isolation of adrenalin and the isolation of insulin in 
crystal form. 

ABEL, KARL FRIEDRICH ( I 7 2 5-8 7), German mu.si- 
cinn, was horn in Cdthen ami died in London, wliere he lived 
during (he gri'ater part of his career. He was a great player on 
the viola da gam!),i, composed much music for that instrument 
and w.Ls one of the nntsf firominent figures in the London musical 
life of his day He studied under Johann Sebastian Bach at the 
Leijizig Tliomassdiule; played for ten years (1748-58) under 
A. Hasse in the hand formed at Dresden by the elector of 
Saxony; and (hen, going to England, heiame (in 1759) chamber- 
musici.ui to (Jueen Charlotte. The friendshi[> between Johann 
Chri.Ntian Baih, 11th son of Sebastian, w'ho had also settled in 
London, and Abel led, in 178.1 or 1785, to (he establi.shment, at 
first under tlu' ,auspices of the notorious Mrs. ('orndys, of the 
famous concerts subsequently known as the Bach and Abel con¬ 
certs. The Hanover Square rooms were opened, on Feb. 1. 1775, 
by one of these concerts, at which, too, Haydn’s symphonies 
wrre first [leiformed in England. He was a man of striking pres¬ 
ence. ns .si'ieral fine portraits, including two by Gainsborough, 
attest. 

ABEL, NIELS HENRIK (rSo?-i82i)), Norwegian mathe¬ 
matician. was burn at Findde on Aug. 5. 1802, and died at Fro- 
land. One of the major creators of modem mathematics, Abel 
gave loth century :ilgebra, analysis and logical rigour some of 
their strongest imjuilsr's. The .second of seven children of an im¬ 
pecunious pastor, h»' grew u|) in such poverty that his constitution 
was weakened irrc{iaraldv, and he died of tuberculosis in his 27th 
year. Through all Ins poc-erty and illness he retained his courage 
and geniality. Poor him-'elf, he .'-hared what little he earned with 


his widowed mother and brothers and sisters. 

Abel discovered his extraordinary mathematical talent when he 
was about 15, and within a year was mastering the works of 
Isaac Newton, Leonhard Euler, Carl Gauss and Joseph Lagrange. 
Somew'hat shocked by the naive formalism of Euler’s infinite 
algorithms, he made it one of his main projects to remedy the 
logical defects in the analysis of his time. He thus became one of 
the first rigourists and one of the most influential. His was the 
first satisfactory proof, for example, of the general binomial 
theorem. His discussion of convergence opened a new era in 
analy.sis. Prompted by his teacher, B. M. Holmboe fwho in 1839 
edited the first edition of Abel’s works), he attempted the alge¬ 
braic .solution of the general quintic, and believed he had suc¬ 
ceeded. When he realized his mistake, he conceived the revolu¬ 
tionary idea of trying to prove the impossibility of an algebraic 
.solution. He succeeded. This is one of the outstanding landmarks 
in the methodology of mathematics. 

On the completion of his course at the University of Kristiania 
(Oslo ) in June 1822, he was sub.sidized by the Norwegian govern¬ 
ment so that he might continue his researches. In Aug. 1825, his 
mathematical friends persuaded the government, then having 
severe financial difficulties of its own, to grant him sufficient funds 
for a year’s travel and study in France and Germany. He had 
planned to call on Gauss, to whom he had sent a copy of hi.s 
memoir on the quintic; but hearing that Gauss had tossed it aside 
with the exclamation, “Here is another of those monstrosities!”, 
he revi.sed his ])lans. While in Berlin, he had the good fortune to 
meet A. L. Crelle (q.v.), who urged him to proceed with his 
epoch-making creation of the theory of elliptic functions. Al- 
hough Abel’s mathematics w-as beyond Crelle's understanding, he 
.sensed that he was dealing with a mathematician of the first rank, 
and jiuhlished many of Abel’s papers in the first volumes of his 
great Journal. 

Distracted by the .sociability of Berlin, Abel sought .seclusion at 
Freiburg. 'There he organized his masterpiece, Memoir on a Gen¬ 
eral Property of a Very Extensive Class of Transcendental Func¬ 
tions. This work is concerned with algebraic functions and their 
integrals; it .started one of the most exten.sive departments of 
mathematical analysis of the igth century, and was re.sponsiblc 
for a vast dev'clopment of algebraic geometry. 

Late in July 1826, Abel went to Paris, where he was politely 
received. His masteqjiecc was presented to the Paris Academy of 
Sciences in Oct. 1826, wiicre it was mislaid till 1841. when it was 
recovered after an enquiry by a representative of the Norwegian 
government and published. During the printing, the original 
manuscript was lost. The main result in the memoir, known as 
“AhcTs theorem,” was described as “only a marvellous exercise in 
the integral calculus.” As such, it revealed mathematical genius 
of a new order. Adrien Legendre, who generously encouraged 
Abel, described the theorem (in the words of Horace) as vionu- 
nientum acre perennius. 

By May 1827, Abel was destitute. He returned to Kristiania, 
fatally ill. The professorship he had hop)ed to obtain at the uni- 
ersity had been reluctantly taken by Holmboe at the in.sistence 
of the government. His last days were spent at Froiand, in the 
hou.se of an English family where his fiancee was governess. “1 
will fight for my life!” he shouted in his delirium. He died on 
April 6, 1829. Two days after his death, Crelle wrote to say that 
he had succeeded in getting Abel appointed to the professorship 
of mathematics in the University of Berlin. (E. T. B.) 

ABELARD, PETER (1079-1142), scholastic philosopher, 
was born in Pallet (Palais), not far from Nantes, in 1079. He 
was the eldest son of a noble Breton house. He studied first under 
Roscelin, the extreme nominalist, and then went to the cathedral 
school of Notre Dame, whose master was William of Champeaux, 
the disciple of St. Anselm, and most advanced of realists. After 
a short time he overcame the master in discussion, and thus began 
a long duel that issued in the downfall of the philosophic theory 
of realism, till then dominant in the early middle ages. 

When William procured his expulsion from Paris, he set up a 
school of his own at Melun, whence he removed to Corbeil, nearer 
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Paris, finally becoming master of the school of St. Genevifevc. He 
next turned to theology and attended the lectures of Anselm at 
Laon. His triumph over the theologian was complete; the pupil 
was able to give lectures, without previous training or special 
study, which were more popular than those of the master, Abelard 
was now at the height of his fame. In 1115 he was made canon 
and master of Notre Dame, whither the fame of his learning and 
his personal charm drew students from all countries. (Fulk of 
Deuil, Ep. ad Abaelardum.) 

Few teachers ever held such sway as Abelard now did for a 
time; but a change in his fortunes was at hand. He fell in love 
with the beautiful and learned Heloise, niece of Canon Fulbert. 
and seduced her. After the birth of their son, they were secretly 
married, though Heloi'se appealed to Al^elard not to sacrifice his 
independence and chances of advancement. When the marriage 
became known, Htdoise retired to the convent of Argenteuil, 
Fulbert, believing that Abelard planned to be rid of her, took a 
barbarous revenge, breaking into his chamber by night and per¬ 
petrating upon him the most brutal mutilation, Abelard, in de¬ 
spair, became a monk at St, Denys, and Heloi'se took the veil. 

After a year Abelard opened a school of theology at the priory 
of Maisoncelle (n^o). His lectures were heard again by crowds 
of students, and all his old influence seemed to have returned; but 
old enmities were revived also. His adversaries fell foul of his 
rationalistic interpretation of the Trinitarian dogma. Charging 
him with the heresy of Sabellius in a provincial synod held at 
Soissons in 1121, they procured a condemnation of his leaching, 
made him burn his book and shut him up in the convent of St. 
Medard at Soissons. When he returned to St. Denys, another dis¬ 
pute arose. He cited Bede to prove that Dionysius the Arcopagite 
had been bishop of Corinth and not, as the monks held, bishop of 
Athens. When this historical heresy led to the inevitable persecu¬ 
tion, Abelard withdrew to a desert place near Nogent-sur-Seine 
and turned hermit. His retreat becoming known, students flocked 
to him from Paris, and in gratitude for the consolation they 
brought him, he consecrated the new oratory they built for him 
by the name of the Paraclete. 

Upon the return of new dangers, or at least of fears, Abelard 
accepted an invitation to preside over the abbey of St. Gildas de 
Rhuys, in Lower Brittany. The abbey was poor, di.sorderly and 
depraved; yet for nearly ten years he endured it, and it was only 
under jieril of violent death that he fled from his charge. Mean¬ 
while he had V)een able, on the breaking up of Heloise’s convent 
at Argenteuil, to establish her as head of a new religious house 
at the deserted Paraclete. After his flight from St. Gildas, he 
wrote, among other things, his famous IJ'istoria Calamitatnm, and 
thus moved Helo'ise to pen her three Letters, which have kept 
their place among the great love letters of the world. In 1136 he 
was lecturing on Mount St, Genevieve (when he was heard by 
John of Salisbury), but it was only for a brief space. As far back 
as the Paraclete days he had been the opponent of Bernard of 
Clairvaux, who upheld the principle of fervent and unhesitating 
faith, from which rational inquiry like his was sheer revolt, and 
Abelard now came into conflict with this uncompromising spirit. 
In 1141 a council met at Sens, before which Abelard, formally 
arraigned upon a number of heretical charges, was prepared to 
plead his cause; but when Bernard had opened the case, .suddenly 
Abelard appealed to Rome. The stroke availed him nothing; for 
Bernard, who had power, notwithstanding, to get a condemnation 
passed at the council, did not rest till a second condemnation was 
procured at Rome in the following year. Meanwhile, on his way 
thither to urge his plea in person, Abelard had broken down at the 
abbey of Cluny; and there, an utterly fallen man, only not bereft 
of his intellectual force, he lingered but a few months. Removed 
for the relief of his sufferings to the priory of St. Marcel, near 
Chalon-sur-Saone, he died April 21, 1142. Helo'ise died in 1164, 
and the two now lie in the well-known tomb in the cemetery of 
Pfere Lachaise in Paris. 

Great as was the influence exerted by AbHard on the minds of 
his contemporaries and the course of mediaeval thought, he has 
been little known in modem times but for his relations with 
H^loise. Indeed, it was not till 1836, when Cousin issued the 
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collection entitled Ouvrages itUdits d^Abelard, that his philo¬ 
sophical performance could be judged at first hand; of his strictly 
philosophical works only one, the ethical treatise Scito te ipsum, 
having been published earlier (1721). Cousin’s collection, besides 
giving extracts from the theological work. Sic et Non (an assem¬ 
blage of opposite opinions on doctrinal points, culled from the 
Fathers as a basi.s for di-scu-'^sion, the main interest in which lies 
in the fact that there is no attempt to reconcile the different 
opinions), includes the Dialectica, commentaries on logical works 
of Aristotle. Porphyry and Boethius, and a fragment, Dc Gen- 
eribus et Speciebns, which, with the psychological treatise De 
Intcllectibus (published apart by Cousin in Fragmens Philo- 
sophiques, vol. ii) is now’ considered upon internal evidence not 
to be by Abelard himself. A genuine work, the Glossulae super 
Porphyrium, from which Charle.s de Remusat, in his classical 
monograph AbiUard (1845), has given extracts, remains in manu¬ 
script. 

The general importance of Abelard lies in his ha\'ing fixed more 
decisively than anyone before him the scholastic manner of 
philo.sophizing. with its object of giving a formally rational ex¬ 
pression to the received ecclesiastical doctrine. However his 
own particular interpretations may have been condemned, they 
were conceived in essentially the .same spirit as the general scheme 
of thought aiterwards elaborated in the 13th century w’ith ap¬ 
proval from the heads of the church. Through him was prepared 
the ascendancy of the philosophical authority of Aristotle, which 
became firmly established in the half-century after his death, 
when first the completed Organon, and gradually all the other 
works of the Creek thinker, came to be known in the schools; 
before his time it was rather upon the authority of Plato that the 
prevailing realism sought to lean. As regards his so-called con¬ 
ceptualism and his attitude to the question of univcrsals, see 
Scholasticism. 

Outside of his dialectic, it was in ethics that Ab6Iard showed 
greatest activity of philosophical thought, laying very particular 
stress upon the .subjective intention a.s determining, if not the 
moral character, at least the moral value, of human action. His 
thought in this direction, wherein he anticipated .something of 
modern speculation, is the more remarkable because his scholastic 
succes.sors hardly ventured to bring the princiijles and rules of 
conduct under pure philosophical discussion, even after the ethical 
inquiries of Aristotle became known to them, 

BinLiOGRATiiY.—Abelard’s ow’n works remain the best sources for 
his life, especially his IJhtoyia CnlamUalum, an autobiography, and 
the correspondence with Heloise. (.'harks de Kemusal’s Aboard 
(1845) remains an authority; it must l>e distinguished from his drama 
AbHard (1877). Mr(^'ibe’.s life of Abel.inl i.s written closely from the 
.sources. See. also IJ. ('hevalier, Riprrtoire. des du moyen 

age, ‘‘Abailard,” (bibl.), and 11 . Kashdall, Universities oj Europe in 
the Middle Ages (Oxford, 1805). ^ translation of the famous 
Letters of Hdloi’se, by George Moore, appeared in 1(^26. 

ABELIN, JOHANN PHILIPP, (d c German 

chronicler. He wrote numerous histories over the pseudonyms of 
Philipp Arlanibiius, Abelcus and Johann Ludwig Gottfried or 
Golofredus. His best known work is the Thcatrum Europaeutn, a 
series of chronicles of the chief events in the history of the world 
down to i6ig. He compiled the first two volumes. It was con¬ 
tinued by various writers and grew to 21 volumes (Frankf. 1633- 
1738). The chief interest of the work is its illustration by the beau¬ 
tiful copperplate engravings of Matthaus Merian (1593-1650). 

See G. Droysen, Arlanibaeus, Gndofredus, Abelinus (1864); and 
notice in Allgemeine Deutsche Biographie. 

ABELL, SIR WESTCOTT STILE (1877- ), naval 

engineer. He was professor of naval architecture at Liverpool 
university, 1910-14, and chief .ship .surveyor at Lloyd’s Register of 
Shipping from 1914 to 1928. when he was appointed professor of 
naval architecture at Armstrong college. Newcastle-upon-Tyne, A 
member of various boards, including two crjmmittees of the Board 
of Trade, on the Internationalization of the Load'Line of Ships 
in 1913, and on Shipping and Shipbuilding in 1916, he became 
technical adviser to Controller of Shipping in 1917 and was presi¬ 
dent of the Institute of Marine Engineers 1924-25. He was creat¬ 
ed K.B.E. in 1920. Writings include The Ship and her Work. 



AJ5EL OF BETH-MAACAH—ABERCORN 


ABEL OF BETH-MAACAH, a city in Maacah, one of the 

irtnuincly “Israelite” cities (see 2 Sam. xx, 18). The question of 
llie Ar.imaean and E(lf>rnitc composition of Israel involves a con¬ 
sideration of the territories occupied in early times by the tribe.s 
and (heir proi;enitor (Deut. xxvi, 5). Abel and Dan were consid¬ 
ered as definitely Israelite citie.s (sec 7 '/te Cambridge Ancient His¬ 
tory, vol. ii, pp. 36.8-69). 

ABEL TEST, the close-test process of determining the flash¬ 
point of petroleum, invented by Sir Frederick Abel and embodied 
in the Ilritish I'etroleum Act of 1H79. 1 'he test is employed to 
ascertain whether a sample of petroleum may be safely u.sed at a 
fpven temperature. 

'Fhe Abel apparatus simply raises the temperature of the sample 
umler test until the resultant combination of oil vapour and air 
forms an explonve mixture and causes a flash. The minimum 
limit of flash-point under Hritish law is 73®, and most civilized 
(ountries li.ive provided a similar test of inflammability. (See 

J'KTHOI.KUM.) 

ABENCERRAGES, a family or faction that is said to have 

held a prominent [losiiioji in the Moorish kingdom of Dran.ada in 
the 15th century. The name atifiears to have been derived from 
Vussuf-ltetvSerraKh, the head of the tribe in the time of Moham¬ 
med Vll. ft is familiar from the interesting romance of Gines 
Perez dc Hita, Guerras rivilrs tie Grantida, which eelebrates the 
feuds of the Abencerraees and the rival family of the Zepris. The 
hall of the Abencerrapes in the Alhambra takes its name from be- 
inp the reputed .scene of tln‘ massacre of the family. 

ABENDANA, the n.imc of two Jewish theoloplans. (i) 
Jacou (1630 ), rabbi fllakharn') of the Spanish Jews in London 

from itiSo. (2) Isaac (c. 1650-1710), his iirother, teacher of 
Ib'brew at C.-imbridpe and afterwards at 0 .xford. He comihled a 
Jewish cahaidar and wrote Discourses on the Ecclesiastical and 
Civil I\)lii y of the Jews (t/oO). 

ABENEZRA (lim K/.ra), whose full name was Abraham 
hen Meir llm Iszra (J092 or io()3-ti67), Jewish poet and 
s( holar, was a n.iiive of Toledo. He had already pained a reputa¬ 
tion as a thinker and poet before he left Spain, some time before 
1 i.po, and bepan (he tr.ivels in northern Africa, in Knpland, France 
and Italy which extended over a (luarler of a century. He tran.s- 
lated the vvrilinps of Hayyiij, the father of modern Hebrew pram- 
mar, from Arabic into Hebrew, and himself wrote treatises on the 
subjeif, (he most inqiort.int of which are Moznayim (“the 
Stales”), written in 1140, and Zahot (“Correctness”), written in 
1141. His vvrilinps im hide works on philosophy, astronomy and 
maihematiis; but his fame is derived chietly from his commen- 
t.irics on the Scri[)lurt^s. Ibn Ezra souphf to cstabli.sh the simple 
sense of the text, b.isinp his interpretation on .solid prammatical 
print iples. The eommenl.iry tm tlie Pentateuch was first printed 
at Naples in 14S8; in this edititm a second commentary on Exodus 
f.ikcs the platt' of llu? tiripinal one. The preat editions of the 
Hebrew Liblc contain oilier commentaries by Ibn Ezra on Isaiah, 
the Minor Projihels, Job and Daniel; and bis name was attached 
to i tmimentaries on Pniverbs, Ezra and Nehemiuh, which were 
really the work of Moses Kimhi. 

'riie Yosbd Mera (115S), the best known of his writinps on the 
philosophy of relipion, explains the rcastms for thelhblical com¬ 
mandments, 

bn i iocKArnv.—Atnonp (he literature on Ibn Ezra may be especially 
nunlionetl: M. Frietlliintler, Eysays on the H’rifbip,? of Ibn Ezra 
(I.ontitm, 1H77); \V. Bather, Abraham Ibn Ezra als Gramniatiker 
(Strashurp, iSS.’); M. .Sleinst hneider, Abraham Ibn Ezra, in the 
/filsdirift fur M at he mat ik und Ehy.dk, Bantf xxv. Supplement; D. 
Rosin. Die R< lii:ii>nsf)hdesophie Abraham Ibn Ezra\<: in vols. xlii and 
xliii of the Monatu'hnft fur Ceschichtc und lYhsenseha/t des Juden^ 
tkumt: his Diwan wa.s edilett hy T. Epers (Berlin. 1886), a collection 
of his poems, Reime und Gedichle, with translation and commentary, 
were puhlisheii hy D. Rosin in several annual reports of the Jewi.sh 
theolt)pical seniinarv at Bn-slaii (iSS5-g4). 

ABENSBERG, n ttiwn and spa of Germany, in Bavaria, on 
the Ahens, a tributary of the Danube, 18 mi. S.VV. of Repensburg. 
Pop. (i()33) 2.3()2. Stime Roman remains exist in the neighbour¬ 
hood of the (own. which was known to the Romans as Castra 
Abusina. Here N.apoleon defeated the Austrians under the 
Archduke Louis and Gen. Hiller on April 20, 1809. 


ABEOKUTA, a town of British West Africa, the capital of 
the Egba division of the Yoruba people and of the province of 
Abcokuta, southern Nigeria. It is situated in 7® 8' N., 3° 2$' E., 
on the Opun river, 64 mi. north of Lago.s by railway or 81 mi. by 
water. Population (1938 census) 69,502, Abeokuta i.s surrounded 
by mud walls 18 mi. in extent and lies in a beautiful and fertile 
country, the surface of which is broken by masses of gray granite. 
Besides the usual mud-built houses there are several buildings 
(including public offices) of modern design. Palm-oil, timber, 
yams and shea-butter are the chief articles of trade. 

Abeokuta (a word meaning “under the rocks”), dating from 
1825. ow’es its origin to incessant inroads of slave-hunters from 
Dahomey and Ibadan, which compelled the village populations to 
take refuge in this rocky stronghold, wdiich became the capital 
of the Egba state, the ruling chief being styled Alake (Ake is the 
principal quarter of Abeokuta and is the name of the ancient 
Egba capital). The Egba carried on a long war with Ibadan and 
claimed the right to close the trade routes to Lagos, This brought 
them from 1865 onward into collision with the British, but in 
1893 a treaty was signed which, while preserving Egba independ¬ 
ence in internal affairs, brought the state under direct Briti.sh 
influence, Christian missions had been in Abeokuta since 1843 
and gained many converts; in 1867 the Christians were expelled. 
They returned some years later and now form an influential part 
of the poi)ulatinn. The town is the headquarters of the Yoruba 
branch of the Church Mis.sionary .society. 

After 1899 when the railway from Lagos reached Abeokuta 
there was a large increase in trade. Mcanwfliile the Egbas had set 
up a povmrnnu'nt based on rvurof)ean models, and in 1904 the Alake 
created .some interest in his country by a visit to England. But 
side by side with an administration on modern lines (including 
fiscal barriers) “there exi.stcd,” to quote Sir F. D. Lugard, “the 
ancient regime, with all its abuses—extortionate demands from 
the peasantry, corruption and bribery in the courts, arbitrary im- 
jirisonment and forced laliour,” These conditions could not be tol¬ 
erated and in 1914 hy a new agreement the Egbas renounced “in¬ 
dependence,” and their country, with Jehu and other districts, 
was constituted the province of Abeokuta. Since then the Alake 
and his council have carried on the native administration under 
the supervision of a British resident. In 1917 a somewhat serious 
ri.sing occurred in the province; it w'as the only instance of the 
peace being di.sturbed in Nigeria during World War 1 . 

See Sir F. D. Luganl’s Report on Nigeria (pub. in ig:o) as a White* 
Paper (cmd. .168) ; an article; on Abc'okuta by Sir Wm. Maegregor, 
African Society’s Journal No. xii (July, 1904); and Sir W. N. Geary, 
Nigeria under British Rule (1927). 

ABERAVON: see Port Talbot. 

ABERCARN, urban district, Monmouthshire, England. 
Pop. (cst. 1938) 18,510. Area, 14.91 sq.mi. It is situated in the 
middle portion of the Ebbw' valley and like the other towms of the 
north and east of the coal field had an early association w'ith iron 
smelting and then relied more and more on the export of coal, 
but tin plates are manufactured in large quantities. Like the 
other towns of the coal field, it is mainly a long street along the 
valley. It shared the deep industrial depression in the neighliour- 
hood in the 1930s. Abercarn has a station on the Great Western 
railway branch line from Newport and is in the Abertillery 
parliamentary divi.sion. 

ABERCORN, JAMES HAMILTON, ist Earl of (c. 
1575-1618), was the eldest son of Claud Hamilton, Lord Pais¬ 
ley (4th son of James, 2nd Earl of Arran, and Duke of Chatel- 
herault), and of Margaret, daughter of George, 6th Lord Set on. 
He was made sheriff of Linlithgow in 1600, received large grants 
of lands in Scotland and Ireland, was created in 1603 Baron of 
Abcrcom and on July to. 1606, was rewarded for his servdees in 
the matter of the union by being made Earl of Abercorn and 
Baron Hamilton, Mount Castle and Kilpatrick. He married 
Marion, daughter of Thomas, 5th Lord Boyd, and left five sons, 
of whom the eldest, Baron of Strabane, succeeded him as 2nd 
Earl of Abercorn. He died on March 23, 1618. The title of 
Abercorn, held by the head of the Hamilton family, became a 
marquisate in 1790 and a dukedom in 1868. 
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Abercorn. James Hamilton, :?nd Duke of (i83S-iqi3>, 
British politician, born on Aug. 2.;, 1S38, succeeded his father, 
the ist Duke, in 1885. His sister, the Duchess of Huccleuch, was 
for many years mistress of the robes to Queen Victoria and to 
Queen Alexandra. The duke became a member of the house¬ 
hold of the Prince of Wales (afterwards Edward VII.). He w’as 
a strong supporter of the Unionist Party in the House of Lords, 
and was chairman of the British South Africa Company. He 
died in London on Jan. 3, 1913. 

Aiuruorn, James Albert Edw.akd Hamilton, 3RI) Duke of 
(1869- ), British politician, son of the preceding, was bom on 

Nov, 1, 1869, and was educated at Eton. Lord Janies Hamilton 
was M.P. for Londonderry. 1900-13, a leader of the Unionist Party 
in Ulster, and^treasurer of H.M. Household in IQ03-05. After the 
Iias.sage of the Government of Ireland Ac t, he became a senator of 
Northern Ireland, and in 1922 was appointed governor. 

ABERCROMBIE, LASCELLES (i8S 1-1938), English 
poet, was born at Ashton-upon-Mersey, Cheshire, Jan. 9, iSSi, 
and educated at Malvern and \ictoria university. Manchester, 
where he studied science. His first work. In/crludrs and Piu ms, 
appeared in looS. Other works are: Mary and the Bramble 
(1910); Emhlrms oj Love (1912); Deborah (ioi2 i; Speculative 
Dialogues (1913); and Collected Poems (O.xford Poets, 1930). He 
was lecturer in poetry, i>iveri>ool university, i9i(j-22; jirofessor 
of English literature at Lec'ds university, 1922-29, and at London 
university t<)2cj- 35; and Goldsmith Reader in English at Oxford. 
1935-3S. To his students he cm[)hasized the essential greatness 
of (he writers he dealt with, rather than cumbersome details. His 
critical study of Thomas Hardy (1912), the Theory of Poetry 
(1924), his volume of collected lectures. The Idea of Great Poetry 
(1925), and Liberty oj Interpreting (1930), and Poetry—Its 
Music and MeaJtin^ (1932), are important contributions to mod¬ 
ern critical literature. His works include some plays in blank 
\erst', among them Phoenix (192^- 

ABERCROMBY, DAVID, a 17111 century Scottish ])hysi- 
cian. His Nova viedicinae praxis was rc'jirinted after his death in 
Paris (1740). His Tufa ac effirax Inis venereae snepe abs(fiie 
viercurio ac semper abs(jne salivatione mercuriali curando 
methodns (i()84 ) was translated into Fnauh, Dutch and German. 
In his Discourse on IP// (1685) he expounds the Scottish philo- 
S0{)hy of common sense. The exact dale of his death is unknown, 
but according to ll.aller In* was alive earlv in the iSih ceiiturv. 

ABERCROMBY, PATRICK (1656-^1710). Scottish 

physician and author, was born at I'orfar, and educated at St. 
Andrews. He is best known as the author of (he Martial 
Atchievements oj the Scots Nation (fol. 1711-16), in which he 
had the assistance of mtiny learned contemporaries. As a pam¬ 
phleteer on behalf of the Pinion he crossed swords with Daniel 
Defoe. 

ABERCROMBY, SIR RALPH ( 1734-1801), British sol¬ 
dier, eldest son of George Abercroniby, of 'Pullibody, Clack¬ 
mannanshire, was born Oct. 7, 1734. Educated at Rugby and at 
Edinburgh University, he wais sent, in 1754 Leipzig to study 
civil law, with a view to his proceeding to the Scotti.sh bar. 
But he received a commission in the 3rd Dragoon (Guards in 
March 17.56. He served with his regiment in the Seven Years’ 
W’ar, and study of the methods of the great Frederick moulded 
his military character and formed his tactical ideas. In 1781 
he became colonel of the King's Irish infantry. When that 
regiment was disbanded in 17S3, he retired upon half pay. 
Hitherto he had scarcely been engaged in active service, mainly 
because of his disapproval of the policy of the Government, and 
especially because of his sympathies with the American coloni.sts 
in their struggles for independence; and his retirement was no 
doubt the result of similar feelings. But on the declaration of 
war by France against England in 1793, he returned to the Army, 
and was appointed to the command of a brigade under the Duke 
of York, for service in Holland. He commanded the advanced 
guard in the action at Le Cateau, and w'as wounded at Nijm- 
wegen. The duty fell to him of protecting the British Army in 
its disastrous retreat out of Holland in the winter of 1794-95. 
In 1795 he received a knighthood of the Bath, and in the same 


year he was appointed to succeed Sir Charles Grey as commandcr- 
in-chief of the British forces in the West Indies. In 1796 he 
seized (irenada, and then took the settlements of Demerara and 
Essequibo, and the islands of St. Lucia, St. Vincent and Trinidad. 
He held, in 1707-08, the chief command of the forces in Ireland. 
He sought to restore the discipline of the army, and declined to 
allow the military to be called out, except when it was indis¬ 
pensable for the maintenance of order. I'inding that all his ef¬ 
forts were thwarted by the Government in Ireland, he resigned 
the command. After aeting as commander-in-chief in Scotland, 
Sir Ralph was second-in-iommand to the Duke of York in the 
second disastrous expedition to Holland in 1797. In 1801 he 
was sent with an Army to (urn the French out of Egypt. The 
disembarkation on March 2 of (he troops at Aboukir Bay, in 
the face of strenuous opi)o.silion, is justly ranked among the 
most daring and brilliant exploits of the British Army. The 
French made a surpri.se attack on the Brili.sh cami) near Alex¬ 
andria (March 21, 1801), and .\bercromby fell in the moment 
of victory. He was struck by a silent ball, which could not be 
extracted, and died on board the flagship se\'en days after the 
battle. By a vote of the House of Commons, ;i monument was 
erected in his honour in St. P;iiirs (’.Uhedral. His widow was 
created Baroness Abercromhy of Tullibody and Aboukir Bay, 
and a pcMi'^ion of I ',000 a year wa.s settled on her and her two 
successors in the title. 

A nu-moir of the later >ear.-, r)l his life (i70C-J8or) by liis third 
son. James (who was .Speaker of the Iloiisi' of Commons, i8,c5“t9. 
and became Lord Dunfermline), was j)iil)li^he(j in iS(>i. For a .shorter 
account of Sir Ralph Abenromby see Wilkinson, Twelve British 
Soldiers (l.ondon, iSoo). 

ABERDARE, HENRY AUSTIN BRUCE, isi Baron 

(iSi5-(j5), iMiglish .statesman, was born at Duftryn, Aberdare, 
Glamorganshire-, on A[)nl 16, ]Si5. He was calle<l to (he bar in 
1837, and was stipendiary magistrate for Mc'rlhyr Tydvil and 
Aberdare, 1847-52. The discovery of coal in the Dutlryn and 
Aberdare estates of the family made him a rich man. He sat 
in the House of Commons for Merthyr Tydvil from 1852-68 and 
for Renlrewshire from 1869-73, when he bc-came a peer. He was 
Liiider-.secretary at (Ik- Home OlTue (1H62-64), viee-i)resident of 
(he board of education (iS64-6()), home .secretary (1868-73), 
and lord president of the couiuil (1873-74). After the defeat of 
the Liberal Government in 1874 Lord Aberdare turned to social 
and economic (jue.stions. I'rom 1882, when he bi'canie chairman 
of the National African Conqiany incoriiorati'd under charter in 
i88t) as the Royal Niger Comjiany, he was closely associated with 
West African affairs. He presided over several royal commi.s- 
sions, and promoted university education in Wales. He died in 
London on Feb. 25, 1895. 

ABERDARE, industrial (own and urban district of (Gla¬ 
morganshire, Wales, at (he contluence of the Dar and Cynon 
(the latter being a tributary of the Taff). Bop. (est. 1938) 43.030. 
Area, 25 sq.mi. 'I'he neighbouring moorlands show evidences of oc¬ 
cupation in pre-Roman times, and a site about 4 mi. to the north¬ 
west of the town is rejiuted to be the sci*ne of a Norman victory 
over the native forces under Rhys ap Tewdwr in the 1 ilh century. 
Aberdare remained but a small nucleus among the scattered farms 
of the moorlands until the beginning of the ic)th century when 
the place grew rapidly owing to the abundance of its coal and iron 
ore, and the population of the whole parish (which was only 1,486 
in 1801) increased tenfold during the first half of the century. 
Ironworks were established at Llwydcoed and Abernant in 1 'jgg 
and 1800 respectively, followed by others at Gadlys and Abera- 
man in 1827 and 1847. The building of the Glamorgan canal in 
i8ii connected these ironworks with the coast, but the rapid 
development of the railways suiiersedcd the canals and at the 
.same time gave an imfx-tus to the iron trade between 1820 and 
1870 and a consequent rapid growth of the town. These ironworks 
have not been worked since 1875, and the only supplementary 
industry remaining in the town is a small tinplate works at Gadly.s 
(e.stab]i.shed in j 868). Previous to 1836, most of the coal worked 
in the parish was consumed locally, chiefly in the ironworks, but 
in that year the working of steam coal for export was begun, 
pits were sunk in rapid succession, and the coal trade, which at 
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least since 1875 supixjrt of the town, soon 

reached huge dimensions. There are several brickworks and brew¬ 
eries. This town was .severelv affected by the depression of the 
I930J>, 371% of the ill^ured population l)einK unemployed in May 
Until 19J8 Abc rdare was intluded for parliamentary repre* 
sentation with the borough of Merthyr 'lydfil, but since then it 
returns a memlier jointl\' with the urban district of Mountain Ash. 

ABERDEEN, GEORGE GORDON, 1ST Earl of (16^37- 

1720), lord (haruellor of Scotland, was the son of .Sir (jeorge 
Gordon of ffaddo, who had been e.xta uted by (he lYesbyteriaris in 
1664, Ife was born Get. .3, 1637, and studied at Aberdeen and 
abroad. He w;ih (alleil to the liar in iot>H and gained a great rep¬ 
utation as a lawyer. He was president of the court of session in 
16S1 and lord chancellor of Si ot land from 1(182 to 1OS4. He was 
(Tcafed earl of Aberdeen in 

liurnet reflects unfavourably upon him, calls him “a proud and 
covetou.s man,” and declares “the new chancellor exceeded all that 
had gone before him.” He execule.d the laws enforcing religious 
conformity with severity, and idled the parish churches, but re¬ 
sisted the excessive measures of tyranny prescribed by the English 
government; and in ((nisequeiuc of an intrigue of the Duke of 
Queetisberry and Lord I'ertli, who gained the duchess of Torts- 
mouth with a ])resc‘nt of £27,000, he was dismissed in 1084. He 
remained a non-juror during (he whole of William’s reign, and 
took the oaths for the liisl time after Anne's accession, on May 
11, 1703. In the affair of the lininn in 1707, he protested against 
the completion of the treaty till (lie act declaring the Scots aliens 
should be repealed, but refused to support the opposition to the 
measure itself. He died on Ajiril 20, 1720. 

Blni-i'»(;RAi'irY. Si'c Letters ti> ileor^e, Earl of Aberdeen (with 
nienmir; Spalding (dull, 1851) ; Aiaiunt oj the Senators of the 

CtiUrf^r of Jostnr, by ( 7 . RruiUon atwl 1 ). Hai^ (1832), J). 408; 
G, ('raw lurd’.^ Lives of the ()jfirer\ of State ( 1720 ), p. 22 (>; Memoirs 
of Affairs in Scotland, by Sir (J. Mackenzie (1821). j). 248; Sir J. 
I-auiler's (Lord Eountainhall) Journals (Senttish HLl. Society, vol. 
x.vxvi., 1000); J, Mackay’s Memoirs (1733), p. 2i,s; A. lauig'.s Hist, 
of Siotland, iii. 3O0, 37(1. 

ABERDEEN, GEORGE GORDON, 4Ttt Earl of (1784- 

jSOo), Ilritisb slate.sman, wa.s born in Edinburgh on Jan. 28, 1784, 
the son of George Gordon, Lord liaddo. At the age of 11, when 
he was left an orphan, he went to re.side with Henry Dundas, 
afterward.s Lord Melville; and three years later he was permitted 
by Scots law to select W’illiam Titt and Dundas as his curators, 
or guardians. At Harrow and at St. John’s college, Cambridge, 
he procaal himself a gifted cl.issical scholar, though modern his¬ 
tory shared his interest; and his education w’as completed by’ an 
extended lour of Europe which took, him (0 the Ear East. On 
the (leatli of his grandfather in iSoi he succeeded to the peerage, 
and four years later he married C'atherine Hamilton, daughter of 
Lord Abertorn. 

Hi.s connection w'ith Till and Dundas, and his native ability, 
favoured him for a political career, and in 1S12 he travelled as 
and)assador extraordinary to Austria, where he signed the Treaty 
of 'I bpUt/ in 1813. He remained on the Continent as one of the 
most active lirilish representatives throughout the negotiations 
which led to the Treaty of Taris; then he returned to England, 
and for ,some years lived in comparative retirement. The year 
1815 saw his marriage to Harriet, Lady Hamilton, his first wife 
hac'ing died three years before. 

In Jan. iS.\S he joined the caliinet of the duke of Wellington, 
ami in the following June he became secretary of state for foreign 
affairs. Resigning in 1830 with Wellington, he did not again take 
otlicc until the short administration of 1834 1835, when he 

was colonial secretary to vSir Robert Teel; hut in 1S41 he joined 
the latter's cabinet as foreign secretary’ and commenced the most 
fruitful and successful period of his pulilic life. He now acquired 
more power than he had ever possessed with Wellington, to whom 
he had fell himself sulxirdinale; and this new authority he devoted 
first to estalili.shing friendly relations with France. Tublic opinion 
in both countrie.s <'xhibitt‘d hustilily, so that the marriage of Isa¬ 
bella 11. of S{2uin and the imprisonment of Pritchard in Tahiti 
might have led to a tjuarrel; but .\bcrdecn was fortunate in hav¬ 
ing the confidence of Guizot, and it was largely through their 


efforts that a satisfactory understanding was maintained. He was 
equally successful in avoiding a rupture with the United States, 
which might easily have resulted from the question involving the 
boundary between that country and Canada. The north-east fron¬ 
tier was first settled amicably by the Wcbster-Ashburlon Treaty 
of 1842, but in 1844 the new democratic administration in the 
States claimed from Britain the whole of the Pacific coast as far 
a.s Russian Alaska. To this demand Teel’s Government refu.sed to 
yield, and Aberdeen crowded his successful term at the Foreign 
Ofike with the Oregon Treaty of 1846, which fixed the boundary 
along the forty-ninth degree of latitude. 

In 1845 htj supported Teel in a proposal to suspend the duty 
on foreign corn, and left office with him in July 1846. /Xfter Teel’s 
death in 1850, Aberdeen was recognized as leader of the Teelites, 
and in 1852, at the head of a coalition ministry of his owm party 
and the Whigs, he became first lord of the Treasury. vMthough 
united on free trade and on questions of domestic reform gener¬ 
ally, a cabinet including Lord Palmerston and Lord John Russell, 
in addition to Aberdeen, was certain to differ on foreign policy; 
and contemporaries realized that the task of (he prime minister 
was one of unusual difficulty. “In the present cabinet,” wroie 
Charles Grcville, in his Memoirs, “are five or six men of equal 
or nearly equal, pretensions . . . ev’cry one of these five or six 
considering himself abler and more important than their premier.” 
Nevertheless, the first year of this administration w'as successful, 
and it was due to Aberdeen’s steady support that (Gladstone’s 
great budget of 1853 was accepted by the cabinet; hut (he w’eak- 
ness of Aberdeen and of the cabinet soon became apparent in the 
negotiations which preceded the Crimean W;ir. That the prime 
niini.ster wi.shed to maintain the peace is unquestionable, but 
whether he acted wisely to this end is more obscure. His foreign 
policy was es.sentially one of peace and non-intervention; but his 
character is perhaps best described by a writer who says “his 
strength was not equal to his goodness.” 

The Vienna note, by which the four powers sought to find 
terms which were agreeable to both Russia and ^'urke)^ was 
largely the result of Aberdeen’s endeavours; and when I’urkey 
refused to accejit the propo.sed agreement, Aberdeen would nut 
have offered her British support had not the publication of a 
secret Russian document in Berlin thrown doubt upon the T.sar’s 
intentions. Even then he sought to preserve the peace by present¬ 
ing a new note early in Dec. 1S53 (0 the two countries; but when 
he wi.shed to insist upon Turkey’s acceptance of lhe.se terms, Lord 
John Russell refused to support him. Rather than risk a break up 
of the cabinet, Aberdeen consented to a compromise of which 
advantage was taken by those who desired war; and Turkey was 
thus enabled to force England with her into the disastrous struggle. 
The stories of misery and mi.smanagcment from the seat of war 
deprived the Government of public favour. Russell resigned; and 
in Jan. 1855, he was followed by Aberdeen, who interpreted a 
motion by J. A. Roebuck as one of no confidence. He died In 
London, on Dec. 14th, i860, and was buried in the family vault 
at Stanmore. He left four children by his second wife, wFo died 
in Aug. 1833; flic eldest son, George John James, succeeded as 
5th carl; his youngest son, Arthur Ilamilton, was created Baron 
itanmore in 1893. Aberdeen w^ote An Inquiry into the Principles 
of Beauty in Grecian Architecture, which was publi.shed in Lon¬ 
don, 1822. A bust of him by Matthew Noble is in Westminster 
Abbey, and his portrait was painted by Sir T. Lawrence. 

See Sir T. Martin, Life of the Prince Consort (1S75-80); A. W. 
Kinglakc, Invasion of the Crimea (1877-88) ; Spencer Walpole, History 
of England (1878-86), C. C. F. Greville, Memoirs, edited by H. 
Reeve (1888); Spencer Walpole, Life of Lord John Russell (1889); 
Lord Stanmore, The Elarl of Aberdeen (1893); J- Morlcy, Life of 
Gladstone (1903), 

ABERDEEN, a royal and parliamentary burgh, city and 
county of a city, the capital of Aberdeenshire and chief seaport in 
he north of Scotland. Top. (est. 1938) 178,199. It is the fourth 
Scottish town in population, industry and wealth, and stands on a 
bay of the North Sea between the mouths of Don and Dee, 130^ 
mi. N.E. of Edinburgh by the L.N.E.R. Though the residential 
suburb of Old Aberdeen, extending from the city suburbs to the 
.southern banks of the Don, has a .separate charter, history' and 
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privileges, there is no distinction between it and New Aberdeen 
for parlianventary, municipal or other purposes. Aberdeen derives 
its popular name of the “Granite City” from its building stone, 
which under sunshine after rain gleams white and justifies the 
town’s more poetical designation of the “Silver City by the Sea.” 
The land area of the city is 17.22 sq.mi. The burghs of Old Aber¬ 
deen and Woodside, and the district of Torrv, to the south of 
the Dee, were incorporated in 1895. After 1928 the city com¬ 
prised 12 wards and 21 ecclesiastical parishes. It is under the 
jurisdiction of a council with lord provost, bailies, treasurer and 
dean of guild. The corporation prior to World War II began to 
give a good deal of attention to improving the town as a holiday 
resort. 

Streets and Buildings. —Roughly, the extended city runs 
north and south. From the new bridge of Don to the “auld brig” 
of Dee there is tramway communication via King street, Union 
street and Flolburn road—a distance of over five miles. The name 
of the ancient castle of Aberdeen, long since demolished, is pre¬ 
served in Castle street, CastJegate and Castlehill. From Castle 
street the imimsing Union street 70 ft. wide runs w’cst-south-w'est 
for nearly a mile, and contains the principal shops and most of the 
modern public buildings, all of granite. Part of the street crosses 
the Denhiirn ravine by a fine granite arch of 132ft. span; portions 
of the older town fringe the gorge, 50 ft. below the level of Union 
street. The Trinity Hall of the incori)oratcd trades, originating 
between 1398 and 1527, and having charitable funds, contains 
some fine jjortraits attributed to George Jnme.sone, who was a na¬ 
tive of Aberdeen and one of the earlier British portrait painters. 
Castle street continues Union street eastwards, and has the fine 
structures of the municipal and county buildings in Franco-Scot- 
tish Gothic (1867-78), the sheriff court house and the town hall, 
with excellent portraits; from the south-west corner a tow'er com¬ 
mands a fine view. At the upper end of Castle street stands the 
Salvation Army Citadel, one of the most imposing “barracks” 
possessed by this organization. In front of it is the beautiful 
Market Cross, one of the most notable of its kind in Scotland, 
an open-arched, hexagonal structure, 21 ft. in diameter and i8ft. 
high, dating originally from 1682, when it replaced an earlier 
cross, and rebuilt on its present site in 1842. On an eminence 
east of Castle street are the military barracks, Aberdeen being the 
depot of supplies for the Gordon Highlanders. The fish market 
on the Albert Basin is an important centre of activity. The art 
gallery and museum is at Schoolhill, the MacDonald Hall contain¬ 
ing portraits of contemporary artists by them.seivcs being unifjue 
of its kind in Great Britain. In Sept. 1925 the city’s war memo¬ 
rial was opened; it consists of a domed court, or hall of remem¬ 
brance, attached to the art gallery and mu.scum. Other extensions, 
enlarging the facilities of the art gallery and museum, opened at 
the same time include Cowdray Hall, used for lectures, with the 
Cowdray Museum of Applied Arts beneath it. 

The see of Aberdeen is represented by the Old Cathedral of St. 
Machar, the only granite cathedral in the British Isles; the begin¬ 
nings of the present structure date from the 14th century and 
were completed by Bishops Elphinstone (1484-1511) and Gavin 
Dunbar (1520). On the flat panelled ceiling are the heraldic 
shields of princes, noblemen and bishops who shared in its erec¬ 
tion. The name of St. Machar (or Mochonna) is referred by tra¬ 
dition to a disciple of St. Columba who founded a chapel here 
for the conversion of the Piets. The bi.shopric, traditionally 
founded at Mortlach (Banffshire) by King Malcolm II. in 1010, 
in honour of a victory over the Danes, was transferred to Aber¬ 
deen by King David I. about the year 1137, a bull of Pope Adrian 
IV. dated 1157 “confirming all grants made by the kings of the 
Scots.” “The church of Aberdeen” which is mentioned in the 
same bull, together with the church of St, Machar, is held to refer 
to the old church of St. Nicholas, of which there remain.s the 
Drum and Collison aisles which now link the east and west 
churches and an eastern crypt. The John Knox parish church was 
rebuilt in 1911; the Roman CathoHc cathedral (Gothic, 1859) is 
in Huntly street. The episcopal cathedral of St. Andrews is the 1 
mother church of the Protestant Episcopal Church in the United ; 


States. 

The Dee is crossed by four bridges, including the railway bridge. 
Till 1832 the old bridge of Dee built by Bishops Elphinstone and 
Dunbar (and rebuilt in 1718-23 and 1842) formed the only entry 
to the city from the south. The bridge of Don, consisting of five 
granite arches, was built in 1827-32. The Auld Brig o' Balgownie, 
.said to have been built by Robert the Bruce in the i3(h century, 
and celebrated by Byron in the tenth canto of Don Juan, is one of 
the oldest historical bridges still in use. The parks and of^en 
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The "AULD BRIG O’ BALGOWNIE” AT ABERDEEN. SUPPOSEDLY BUILT BY 

ROBERT THE BRUCE (1274-1329), AND CELEBRATED IN BYRON'S POEM. 

"DON JUAN” 

spaces include Duthie Park (45 acres), the gift of Miss Elizabeth 
Crombie Duthie of Ruthrit^ston; Victoria Park (13 acres) and its 
extension Westburn Park (13 acres); Stewart Park (Ti acres), 
after Sir D, Stewart, lord provost in 1893; and llazelhead Park. 
Capacious golf links and a bathing beach border the sea. 

Education.— Aberdeen university consists of King’s college in 
Old Aberdeen, founded by Bishop Elphinstone in 1494, and 

Mari.schal college, in Broad street, founded in 1593 By George 
Keith, 5th carl Marischal, the two (olleges being incorporated to¬ 
gether. i860. In all 34 chairs, 3 readerships and 68 lectureships 
had been founded by 1943. Handsome new buildings have been 
erected. Important additions to the resources of the university 
arc the Rowett institute for re.search in animal nutrition and the 
Macaulay institute for .soil research. Donations have been re¬ 
ceived for scholarships and bursaries, and the Carnegie Trust has 
made grants for the erection of buildings. 

King’s forms a quadrangle with interior court; the Crown 
Tower and the Chapel, the oldest parts, dale from 1500. The 
choir of the chayicl contains the original oak canopied .stalls, mis¬ 
erere scats and lofty ofKm screens in h'rench flamboyant stylo. 
The principal at the time of the Reformation armed his folk to 
save the building from the l)arons of the Mearns (the modern 
Kincardineshire) after they had robbed St. Mac bar’s of its bells 
and lead. The building of Marischal college was erected in 1836- 
and has been greatly extended since. Dr. Charles Mitchell 
gave the great graduation hall and the Mitchell tower (233 ft.), 
opened in 1895. on the 40olh anniversary of the university’s 
foundation. A lintel stone from thtr old buildings of Marischal 
college is preserved at the foot of the Mitchell tower, bearing the 
famous inscription. Thay haif said - Quhat say thay • Lat 
THAME SAY, the circumstanccs giving rise to which are believed 
to embody the founder’s retort to criticisms passed against him 
for his appropriation (by gift from the (Town) of lands and rev¬ 
enues belonging to the suppressed Cistercian abbey of Deer. A 
botanic garden was presented to the university in 1899. 

Aberdeen, St. Andrews, Edinburgh and Gla.sgow universities 
combine to return three memhers to Parliament. The United Free 
(Thurch college is in Tudor Gothic (1850'). The Grammar school, 
reputedly first heard of in 1256. was removc'd in 1861-63 from 
Schoolhill to new buildings off Skene street. Rol)erl Gordon 
founded (1729) and Alexander Simpson further endowed ( iSiC) 
Gordon’s Hos)»tal for instruction and maintenance of sons of 
poor burgesses of guild and trade; in 1881 it became Robert 
Gordon’s college for secondary and technical education. 

Harbour.—^A formerly defective harbour with a bar has been 
greatly deepened under various Acts since 1773 The north pier, 
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ljuilt partly by Smi-aton in i 775 -^E and partly by Telford in 
1810-15, extends nearly 2,000ft. into the North sea. It increases 
the dejJth of water on the bar from a few feet to 32ft. at high 
water, and roi ft. at low water, spring tide.s. The wet Victoria 
(ioi k of 29 acres, and with 6,000 ft f>f quay, was completed in 
1848. Adjoininj^ it is the Ut)iH'r Dock By the Harbour Act of 
186H, 90 a( re.s of new ground tin addition to 25 acres formerly 
made up) were provided on the north side of the Dee for the 
Albert Ilasin fwilh a graving dock). c)ua>’s and warehouses. A 
breakwat«-r of concrete, 1 050 ft. long was constructed on the 
south side of the stream, and a third Boating dock was built in 
1911. 

Industry. —(irey granite has long been quarried, and blocked 
and dri'ssed ])aving “setts,” curb and building stones and monu¬ 
mental work exported. Aberdeen is an important centre of the 
Scottish fisheries, the antiejuity of which is .shown by the men¬ 
tion of the provision of “dried fish from Aberdeen” in the royal 
wardrobe accounts of the 15th cc-ntury. Other industries include 
jute, paiM.*r, agricultural materials, sail, rope and timber manu¬ 
factures. engineering, c hemical works, soa)) and candles, and dis¬ 
tilling. In the days of wooden ships shijibuilding flouri.shed, the 
town being noted for its fa.st dipiK-rs, many of which established 
records in the “tc-a races.” 'I'he introduction of trawling revived 
this to some extent, and there are large shi[)building and repair¬ 
ing cards. 

History. Abc'rdeen was important as far back as the 12th 
ccuilury. Corporate rights were granted by a royal charter of 
King VVilliani iht* Lion (1179), from whose times down to the 
14th century the Scottish kings maintained a royal residence in 
Aberdeen, 'riu* city received other royal charters latc-r. After it 
was burned by the English king, Edw.ird III. in 13.56, the new 
town which was built was called New Aberdeen to distinguish it 
from Old Abcmdeen. 'I’he burgh records are the oldest in Scot¬ 
land, being conijilete with one brief break from 1398 to the pres¬ 
ent day. During the struggles between the Royalists and the Cov¬ 
enanters the (ily was plundered by lioth. In the Scottish wars of 
indej)endence led by William Wallace and Robert Bruce, Aber¬ 
deen gave its aid to both. 'I'he motto on the city arms of “Bon 
Accord’’ traditionally commemorates the watchword u.sed by the 
Aberdonians aiding Robert Bruce. In 1715 the Earl Marischal 
proclaimed the Old I’retender at Aberdeen. 

Oncc' strongly fortilied, the gales of the city were all removed 
by 1770. 'I’he importance of Aberdeen as a royal burgh and trad¬ 
ing port placed it from the earliest times in the first rank of 
Scottish towns, a (losition which its great cathedral and. later, 
the fame of its university both served to maintain. .Among the 
eminent men in a long line- connected with Alierdeen, John of 
I ’orclun and John Barbour ( c/c/.t ) were both attached to the 
cathedral, while Hector Boece iq.v.) was the first principal of 
King’s college; in modern times tlu* Scottish historians, j. H. 
Burton and VV^ T. Skene were Aberdonians. 

Ifnn.iocaiAniv.- Among (he earlier histories and desrri])tivc accounts 
of Alierdeen are (he works of W Thom (1811), W. Kennedy (1818). 
H. Wilson fiS-’j), J. Robc'rtson (iS.m), and J. Gordon (Spalding 
(’liil), 18.4.0 ; later works imliide G. Cadenhead (1876), .A. Smith 
(18K.'), ('. G Burr and A. M, Munro (1K.86), W. Robbie, Alurdtrn: 
its Traditions and History (iKcia) and E. H. H, Rodger, Old Ahrrdeon 
(tc)0.’) Th(“ Burgh charters and other records are published hv the 
.Spalding (’luh; also I’. J. Andc-rson, Charters, ete. (iSwo) and .A. M. 
Munro. Retards (j vols. 1000 ancl ojof)'). Other Spalding Club 
publi( alions refer to the rc'tords of Marischal college ( tSSi). i8(;8-c)<)). 
the church of St. Nicholas (J ('oojier. rH88, tSo;). ami (he Re^istrum 
T'.pist I'fiiit IIS Aherdiniirnsis (Cdsmo Innes). The works of Prof. U. S. 
Kait ( iS()s). j. M, Bulloch (iXos) and F. .\ Forbes. The Foundinit 
of II Morlhern ( nivrrsity ( refer metre specifically to the history 

of (he two colleges. Mention ma\ also he made of J Bryce, Eminent 
Men oi Ahenleeii (1841) ; M. Munro, Aldermen, Proi’osts and Lord 
Provosts of Aberdeen (iSt);) ; and (he descriptive handbooks by R. M. 
Walker and .\. M Munro {t()o6) and G. M. Fraser. Historical Walks 
and Sanies (.Aberdeen. 1027). 

ABERDEEN, a city of northeastern Mississippi. U.S.,A.. at 
(he head of naxigation on the 'rombighee river; the county seat 
of Monroe couiitx It is ^cniihe.:s( of Memphis. Tenii. (about 
137 mi. awa\’). It is oj\ federal highwax' 45. and i"; served by the 
Frisco, the Illinois ('enlral and the C.ulf, Mobile and Ohio rail- 


w-ays. The population in 1920 was 4.071 (5290 Negroes), and 
was 3.925 in 1930 and 4.746 in 1940 by the federal census. 
Formerly the cotton trade was the principal business. Aberdeen 
has a large trade in cotton, cotton-seed and its products, rattle, 
feed. jK-its. hides, wool, lumber, hardware and machincrx'. The 
dairy’ industry and truck farming are important. 

'The city of Aberdeen was founded about 1834 and incorporated 
in 1837. 

ABERDEEN, the .second largest city of South Dakota, 
E S A., (he county .seat of Brown county. It is in the north¬ 
eastern part of the stale, on federal highway 12, about 270 mi. 
W by N. of Minneajxilis, and is .served by nine lines altogether 
of the Chicago. Milwaukee and Si. Paul, the Great Northern, 
the (Tiicago and North Western, and the Minneapolis and St. 
Louis railxvays. The population (90(9' native xx’hitcs ) w'a.s 4,087 
in 1900 and 17,015 in 1940. 

Aberdeen is the financial and trading centre of the northern 
jiart of the state, a fine agricultural region, producing grain, 
potatoes, hay and flax. In 1940 it had 60 manufacturing estah- 
lishmeiils, including packing hou.ses, machine shops, and a flour¬ 
mill. xvhicli had an aggregate output valued at $4,780,000. The 
Northern Stale Teacher.s college was established in 1901, An 
open-air theatre, with a .seating capacity of 5,000, was added to 
the campus equipment in 1923. The college has an annual enrol¬ 
ment of about 2,000. It maintains a summer biological station 
at Lake Enemy .Swim, near Waub.ay, Aberdeen was settled in 
1880 and was chartered as a city in 1883. 

ABERDEEN, a port of entry, the largest city of Grays 
Harbor county. Washington. I'.S.A., at the head of Grays Har- 
h<)r. 4(j mi. W. of Olympia. It has an ari'a of 10-5 S(prni ; is 
built on both sitles of the Chehalis and the Wishkah rixers; and 
adjoins the city of Ho(]uiam iq.v.) on the xvest. and the toxvn of 
('osmopolis (population 1940, 1.207) on the east. I’he ])Oj)ulalion 
of .Aberdeen increased from 3,747 in 1900 to 18,846 in 1940 
(about 2 oG' foreign-born white, Scandinavians predominating) 
by the federal cen.sus. The three munii ipalilies form one com¬ 
munity, with a population of ox’cr 30.000: serxa'd by the Northern 
Pacific, the Union Pacific and the Ghicago. Milwaukee and St. 
Paul railxvays. by autostages and by steamship lines to all xvorld 
ports. Its [iroducts arc plyxx’ood. pulj) and paper, lumber, furni¬ 
ture, shingles and veneer. 

Grays Harbor was discox’cred in 1792 by Crapt, Robert Gray 
of Boston, on a trading voyage around the world. Aberdeen wa.s 
founded in 1S67 by Samuel Bcnn, who in 1873 established a 
cannery, and in 1883 planned the town site. It was incorporated 
in 1890. 

ABERDEEN AND TEMAIR, JOHN CAMPBELL 
GORDON, 1ST Marquess of (1847-1934), P.C., G.C.M.G., 
G.C.V.O.. K.T.. .second son of the fifth earl of Aberdeen, was born 
in Edinburgh Aug. 3, 1847, He was educated ;if Oxford and suc¬ 
ceeded his brother as sixth earl of Aberdeen in 1S70, taking his 
seat in the Hou.se of Lords early in 1873 and at once plunging into 
committee work. After being lord high commissioner to the gen¬ 
eral a.ssembly of the Church of Scotland from 1881 to 18S5— 
an office he again filled in 1915—Mr. Gladstone appointed him 
lord lieutenant of IrtMand in his short administration (Feb.-July) 
of 1886. Soon after the Liberals’ next accession to poxver he be¬ 
came governor general of Canada (1893) and after his return to 
England in 1898 took little part in politics. In Dec. 1905 he xxns 
again appointed lord lieutenant of Ireland; he held this otlice till 
Alay 1915, and in the following January received the title of 
Marquess of Aberdeen and Temair ('Para). Both in Canada and 
in Ireland Lord Aberdeen’s terms of office xverc distinguished by 
the cordial relationship which he maintained with the different peo¬ 
ples over whom he presided. He died March 7, 1934, and was 
succeeded by his son. the earl of Haddo (1879- )• 

In 1877 Lord Aberdeen married the lion. Ishbel Maria Majori- 
banks. a daughti-r of Lord Txx’eedmouth. 

See IFe Twa: Reminiscences of Lord and Lady Aberdeen (1925). 

ABERDEENSHIRE, a north-eastern county of Scotland, 
bouruled north and oast by the North sea, south by Kincardine, 
.'.n.gus and Perth, and west by Inverness and Banff. It has a 
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coast line of 65 mi., and is the sixth Scottish county in land 
area, occupying i.:()i.440 ac. or 1.971 .sq.mi. The county is 
generally hilly, since from the south-west, near the centre of 
Scotland, the Grampians send out various branches in a general 
north-easterly direction. The county is watered by the rivers 
Dee, Don, Ythan, Ugic and Deveron—names, csi^ecially the two 
first, associated with some of the finest valley scenery on the 
eastward slope of Scotland. The upper valley of the Dee, about 
Bracmar, penetrates the central mass of crystalline schists be¬ 
longing to the melamorphic rocks of the eastern highlands, with 
extensive intrusions of later granites, which, on the border with 
Banffshire, rise in the fine mass of Ben Maedhui (4,206ft.) to 
a height second only to that of Ben Nevis among the mountains 
of the British Isles. This mountain commands \iews of one of 
the most beautiful parts of the central highlands, with the 
summits of Braeriach (4.24Sft.), Cairntoul (4,241ft.) and Cairn¬ 
gorm (Banff.shire) near by, the columnar cliffs of Corrie Etcha- 
chan, and Loch Avon in its deep gully, 2.500ft. above .sea-level. 
Among many other heights, “dark” Lochnagar, south-east of Brae- 
mar, is famed through a well-known .song of Byron; and Ben- 
wachie, on the Banffshire border, through John Imlah’s vcr.se “O 
gin I were where Gadie rins.” The shire is i>opularly divided into 
five di.stricts. Of thc.se the first is Mar, mostly between Dee and 
Don, the southern half of the county with the city of Aberdeen. 
The soil on the Dee is sandy, and on the Don loamy. The second 
district, Formartine, between the lower Don and Ythan, has 
a sandy coast, succeeded inland by a clayey, fertile, cultivated 
tract, and then by low hills, moors, mo.sscs and tilled land. 
Buchan, the third district, lies north of the Ythan, and com¬ 
prises the north-cast part of the county. The surface is bare, 
low, flat or gently undulating and in places peaty. The coast 
is in [wrts bold and rocky, and at the Bullers of Buchan, 6m. 
south of Peterhead, the sea enters a basin by a natural arch 
and boils up violently in stormy weather. Buchan Ne.ss is the 
most easterly point of Scotland. The fourth di.slrict, Garioch, 
in the centre of the shire, is beautiful, undulating, loamy and 
fertile. Strathbogic, the fifth district south of the Deveron, 
mostly consists of hills, moors and mosses. 

Geology,—The schists extend east from the central mass to 
Formartine and I’etcrhead. East down Dec and Don and north 
across the plain of Buchan towards Rattray head and Fraser¬ 
burgh there is a development of biotite gneiss, partly of sedi¬ 
mentary and perhaps partly of igneous origin. A belt of slate 
quarried for roofing purposes runs along the west border of the 
county from Turriff by Auchtcrle.s.s and the I'oudland hills towards 
the Tap o’Noth near Gartly. The melamorphic rocks have been 
invaded in almost every part of the county by igneous materials, 
some before, and by far the larger series after the folding of 
the strata. There are chalybeate springs at Peterhead and Pan- 
nanich near Ballatcr. The later granites subsequent to the plica¬ 
tion of the schists have a wide distribution on the Ben Maedhui 
and Ben Avon range, and on Lochnagar; they stretch cast from 
Ballatcr by Tarland to Aberdeen and north to Bennachic. Isolated 
masses appear at Peterhead and at Strichen. The Aberdeen 
granites have been widely used for building and paving, and 
extensively quarried at Rubislaw, Peterhead, Kcmnay and else¬ 
where. The glacial deposits in the county indicate an eastward 
movement off the high ground at the head of Dee and Don, 
while the mass spreading outwards from the Moray Firth invaded 
the low plateau of Buchan; but at a certain stage there was a 
marked defection northwards parallel with the coast, as proved 
by the deposit of red clay north of Aberdeen. At a later date 
the local glaciers laid down materials on top of the red clay. 
The rivers abound with salmon and trout. Loch Muick, the 
largest of the few lakes in the county, 1,310ft. above the sea, 
2\m. long and \ to ^m, broad, lies some S^m. south-west of 
Ballater, and has Altnagiutha.sach, a royal shooting-box, near its 
south-west end. Red deer (in Braemar), grouse, and partridges 
are plentiful. 

The climate of the upper Dee and Don valleys has a reputation 
as the driest and most bracing in the British isles, and grain is 
cultivable up to i.Oooft. above sca-level—considerably higher 
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than elsewhere in the north of Great Britain. At Loch Muick 
vegetables, currants, laurels and roses flourish; the larch grows 
well, and elsewhere in Bracmar natural limber, especially Scots 
fir in addition to larch, is particularly fine. A.sh-trees, 5ft. in 
girth, are found at 1,300ft. elevation. 

History, —The country now forming the shires of Aberdeen 
and Banff was originally peopled by northern Piets, whom Ptolemy 
called Taixali. Evidence of effective Roman occupation is lack¬ 
ing, though so-called Roman cami)s have been discov’ered on 
the upper Ythan and Deveron. Traces of the native inhabitants, 
however, arc numerous. Weems or earth-houses are fairly com¬ 
mon in the we.st. Relics of ernnuogs or lake-dwellings exist at 
Loch Ccander, or Kinnord, 501. N.E. of Ballater, at Loch Goul 
in the parish of New Machar, and elsewhere. Duns or forts 
occur on hills at Dunecht, where (he dun encloses an area 
of two acres, Barra near Old Meldruin, lap o’Nolh, Dunnidecr 
near Insch and other places. Monoliths, standing stones and 
stone circles abound, and there are many early Christian sculji- 
tured stones. Efforts to convert the Picis were begun by Ternan 
in the 5th century and continued by C'oluinba (who founded a 
monastery at Old Deer), Drostan. Maluog and Maehar, but dis¬ 
sensions within the Columban C'hureh and the exi)ulsi(>n of the 
clergy from Piclland by (he Pieti.sh king Nectan in the cSIh 
century, undid most of the progress that had been made. The 
Vikings and Danes periodically raided the coast, but. when (1040) 
Macbeth ascended the throne of Scotland (he Northmen, under 
the guidance of Thorfinn, refrained from further trouble in the 
north-cast. Macbeth was afterwards slain at Lumphanan (1057), 
a cairn on Pcrkhill marking the .sjMit. Along with numerous 
Anglo-Saxon exiles after the Norman coniiuesi of England there 
also came to Aberdeenshire Flemings who introduced V'arious 
industries, Saxons who brought farming, and Scandinavians who 
taught nautical skill. The Celts revolted more than once, but 
Malcolm Canmore and hi.s .successors rru.sh(*d (hern and con¬ 
fiscated their lands. In the 12th and 13th centuries some of 
the great Abcrdcen.shire families arose, including (he carl of 
Mar (c. 1122), the Leslies, Freskins (ancestors of the dukes of 
Sutherland), Durwards, Bysets, Comyns and Cheynes, and in 
most ca.ses their founders were immigrants. The Celtic thanes 
and their retainers slowly fused with the settlers. They declined 
to take advantage of the disturbed condition of the country 
during the wars of the Scots independence, and made common 
cause with the bulk of the nation. Though John Comyn (d. 
1300?), one of the competitors for the throne, had considerable 
interests in the shire, his claim received locally little .support. 
In i2C)6 Edward I. made a triumjffial march to the north to 
terrorize the more turbulent nobles. Next year William Wallace 
surpri.scd the English garrison in Aberdeen, but failed to capture 
the ca.stle. In 1303 Edward again visited (he county, halting at 
the castle of Kildrummy, then in the jmssessioii of Robert Bruce, 
and made Aberdeen his headquarters during several months. 
After Robert Bruce’s death (1329) there was intermittent anarchy 
in the shire. Aberdeen itself was burned by the English in i33(), 
and the resettlement of the districts of Buchan and Strathbogic 
occasioned constant quarrels on the part of the di.spo.sses.secl. 
Moreover, the Crown embroiled itself by trying to subdue some 
of the Highland chieftains. This policy culminated in the in¬ 
vasion of Aberdeen.shire by Donald, lord of the Lslcs, who was, 
however, defeated at Harlaw, near Inv’eruric, by the earl of 
Mar in 1411. In the 15th century Sir Alexander Forbes w-as 
created Lord Forbes (r. 1442), and Sir Alexander Seton Lord 
Gordon in 1437 and earl of Iluntly in 1445. Bitter feuds raged 
between these families but the Gordons’ domains, already vast, 
were enhanced by the acquisition, through marriage, of the 
earldom of Sutherland (1514)- Meanwhile commerce with the 
Low Countries, Poland and the Baltic had grown apace, Camp- 
vere, near Flu.shing in Holland, becoming the emporium of the 
Scottish traders, while education was fostered by the foundation 
of King’s college at Aberdeen in 1494 (Marischal college followed 
a century later). At the Reformation so little intuition had the 
clergy of the drift of opinion that at the very time that re¬ 
ligious structures were being despoiled in the south, the building 
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atJcJ decoration of churches went on in the shire. The change 
was acr^uiesced in without much tumult, though rioting took 
place in Aberdeen and St. Machar's cathedral in the city .suffered 
damage. 'I’lie 4th earl of Huntly offered some resistance, on 
behalf of the (Catholic.s, to the influence of Lord James Stuart, 
afterwards the regent, Moray, but was defeated and killed at 
Lorrichie on the ffill of Fare in 1562. As years passed it was 
apparent that rre.sl)yterianism was less generally acceptable than 
episcopacy, of which sy.stem Aberdeenshire remained for genera* 
lions the .stronghold in Scotland. In 1638 the National (Covenant 
was ordered to be .subscribed, a demand so grudgingly responded 
to that the earl of Montrose visil('d the shire in the following 
year to enforu- acce[)tance. The Lavaliers, not being disposed to 



View of the centre of Aberdeen. Scotland, sometimes called 
"THE granite city." THE CHIEF CITY OF ABERDEENSHIRE 


yield, dispersed an armed gathering of Covenanters in the affair 
called the Trot of Turriff (1630), in which the first blood of the 
Civil War was shed. The Covenanters ol)taincd the upper hand 
in a few weeks, when Montrose ai>peared at the bridge of Dee 
and compelled the surrender of Aberdeen, which had no choice 
but to cast in its lot with the victors, Montrose, however, soon 
changed sides, and defeated the Covenanters under Lord Balfour 
of Burleigh (and again after a .stiff fight on July 2, 1645, 
at Alford. Peace was temporarily restored on the “engagement” 
of the Scots commissioners to assist Charles 1 . On his return 
from flolland in 1650 Charles II Avas welcomed in Aberdeen, 
but in little more than a year Cicneral Monk entered the city 
at the head of the Cromwellian regiments. The English garrison 
remained till 1650, and next year the Restoration was effusively 
hailed, and prelacy was again in the ascendant. After the Revo¬ 
lution (t688 ) episcopacy passed under a cloud, and as George I 
was anti]iathetic to the clergy, it happened that Jacohitism and 
episcopalianism came to be regarded in the shire as identical. 
The earl of Mar raised the .‘;tandard of revolt in Braemar (Sept. 
6, 1715); a fortnight later James was proclaimed at Aberdeen 
cross; the Pretender landed at Peterhead on Dec. 22, and in 
Feb. 1716 he was back again in France, The collaywe of the first 
rising ruined many of the lairds, and when the second rebellion 
oc I urred 30 years afterwards the county in the main w'as apathetic, 
though the insurgents held Aberdeen for five months, and Lord 
Lewis Gordon won a trifling victory for Prince Charles Edward 
at Inverurie (Dec. 23. 1745L 

Population and Government —The population in 1938 Avas 
estimated at 325,231. In i()3t. only 777 spoke Gaelic, all of 
whom spoke English also. As late as 1830 Gaelic was the com¬ 
mon tongue almost throughout Braemar at least. The chief 
towns, with populations (est. tqiSV are the large burgh of Aber¬ 
deen (t7S,ir)()V and Peterhead (T3.056L Fraserburgh (10.388). 
Huntly (3.085L Inverurie (4,728), and Turriff (2.562) of the ten 
small burghs. .Aberdeen, Kintore and Inverurie are royal burghs. 
The supreme court of justiciary sits in Afierdeen to try ca.ses 
from the counties of .Aberdeen. Banff and Kincardine. The three 
(ounties are under a sheriff, and there are three sheriffs-substitute 
resident in Aberdeen, who sit also at Fraserburgh, Huntly and 


Peterhead. The county, with Kincardineshire, sends three mem¬ 
bers to parliament. The county town, Aberdeen, returns two 
members. 

Agriculture. —Except in favoured tracts, as in Formartine 
and Garioch, the glacial drift soils are generally poor, gravelly 
or peaty; but in no part of Scotland has careful cultivation more 
successfully increased productivity. About tw'o-tbirds of the pop¬ 
ulation depend on agriculture. Farms are small compared with 
those in the southeastern counties. Of the 9,889 holdings in 
1938 almost half were between 5 and 50 ac. Oats are the pre¬ 
dominant crop (172,055 ac. in 1938), wheat has practically gone 
out of cultivation (188 ac.), but turnips and swedes (73,698 ac.) 
and barley (11,669 ac ) are grown. The county is by far the 
greatest for oat growing in Scotland and is second only to East 
Lothian for barley. Great numbers (185,277 in 1938) of the 
home-bred cro.s.ses of cattle are fattened for London and local 
markets, and Irish animals are imported on an extensive scale 
for the same purpose. 

Fisheries. —The white and herring fishery is the next most 
important industr}-^ to agriculture, its development having l)ecn 
due almost exclusively to the introduction of steam trawlers. 
Aberdeen is the chief Scottish centre for trawling and great linte 
fishing, and the chief port for white fish. Fraserburgh is one of 
the largest centres of the North sea herring fishing. Haddocks 
are salted and rock-dried (spelclings) or smoked (finnans). The 
ports and creeks are divided between the fishery districts of Peter¬ 
head, Fra.serburgh and Aberdeen, the last of which includes also 
three Kincardineshire ports. The herring season for Aberdeen, 
Peterhead and Fraserburgh is from June to Sejitember, at which 
time the ports are crowded with boats from other .Scottish dis¬ 
tricts. There are valuable salmon-fishings—rod, net and stake- 
net—on Dee, Don, Ythan and Ugie. 

Communications.—From the south Aberdeen city is ap¬ 
proached by the L.M.S.R. (via FVrth, Forfar and Stonehaven), 
and the L.N.E.R. (via Dundee, Montrose and Stonehaven). A 
line of the latter company nnis via Kintore and Huntly to 
Keith and Elgin. Branch lines from Aberdeen to Ballater by 
Deeside, from Aberdeen to Fraserburgh (with a branch at Maud 
for Peterhead and at Ellon for Cruden bay and Boddam), from 
Kintore to Alford, and from Inverurie to Old Meldrum and also 
to Macduff. By sea there is regular communication with London, 
Leith, Newcastle and Hull, Inverness, Wick and other ports, the 
Orkneys and Shetlands, and the Continent. The highest macadam¬ 
ized road cros.sing the East Grampians rises to a point 2,200 ft. 
above sea level. 

ABERDOUR, village and civil parish, Fifeshire, Scotland. 
Pop. (1931), 2,055. the shore of the Firth of Forth, 17^ mi. 
N.W. of Edinburgh by the L.N.E.R., 7 mi. N.W. of Leith by 
.steamer, it is a favoured bathing resort. There arc ruins of a 
castle and a church with fine Norman work. About 3 mi. S.W. is 
Donibristle House, the seat of the earl of Murray (Moray). The 
i.sland of Inchcolm, or island of Columba, \ mi. from shore, is in 
the parish. Remains of J3th-century fresco have been found. 

ABERDOVEY (ab-ur-duv'i) (Aberdyfi), a village on the 
north side of the Dyfi Estuary, Merionethshire, Wales. Popula¬ 
tion (1931) 1,203. Its site has associations in Welsh folklore 
with coastal submergence (see Cardiganshire). During the 
17th, i8th and igth centuries it had a considerable coasting and 
fishing trade, the export of slates from Corn's and Aberllcfenni 
being considerable. Aberdovey also exported lead ore from the 
mines of the Dyfi region. With the development of private motor 
traffic on a large scale after 1918 Aberdovey became increasingly 
a resort for visitors from the large towns of England. 

ABERFOYLE, village and civil parish. Perthshire, Scotland, 
34I mi. N.W. of Glasgow by the L.N.E.R. Population (1931) 
1,014. The xdllage is at the base of Craigmorc (1.271 ft. high) 
and on the Laggan, a headwater of the Forth. In 1885 the duke 
of Montrose built a road over the east shoulder of Craigmore to 
the Tros.sachs but this does not take motor traffic. The Laggan 
drains the small lochs Ard and Chon, the first of which is the 
scene of incidents in Scott’s Roh Roy. There are slate quarries 
on Craigmorc. 
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ABERGAVENNY (ab-ur-g^n'i or ab-ur-ga-venT), municipal 
borough, Monmouthshire, England, at the converge of roads from 
Crickhowell, Ross, Hereford, Newport and Merthyr, at the con¬ 
fluence of the Gavenny with the Usk. Population (1938) 7 ,g2S- 
Area, 3.75 sq.nii. There are evidences of the early occupation of 
the area on the hills around and the focus which became Aber¬ 
gavenny was the Roman Gobannium, a small fort guarding the 
road uj) the Usk. The town grew under the protection of the 
Norman lords of Abergavenny and there are remains of a castle 
built by Hamelin de Ballon in the nth century. The mediaeval 
walled town contained a Benedictine monaster}^ which later be¬ 
came the church of St. Mar>’, which contains many interesting 
monuments. Owing to its situation, the town was frequently em¬ 
broiled in the border warfare of the 12th and 13th centuries and 
was burned by Owen Glendowcr (q.v.) in 1404. At the dissolu¬ 
tion of the priory part of its endowment went towards a free 
grammar school. In 1639 Abergavenny received a charter of in¬ 
corporation with bailiff and burgesses. Like most towns of simi¬ 
lar history it showed strong conservative tendencies during the 
Civil Wars when the town suffered badly at the hands of Fairfax 
(1646), and again in 1688 when it lost its charter for its strong 
Jacobean demonstrations. The market was important as early as 
1200 and further reference is made to it in 1C57, but with the 
better roads and greater movement of the i8th and 19th cen¬ 
turies cattle and horse fairs became more imiwrtant. In the i8th 
and early igth centuries Abergavenny prospered as a market and 
social centre. It was also famous for its Welsh flannel. Aber¬ 
gavenny was incorporated in 1899. Its boundaries were extended 
in 1935. It is in the parliamentary division of Monmouth. 

ABERIGH-MACKAY, GEORGE ROBERT (1848- 
i88i ), Anglo-Indian writer, is known by his famous Twenty-one 
Days in India (1878-79), a satire upon Anglo-Indian society and 
ways of thinking. 

ABERNETHY, JOHN (1680-1740), Irish Presbyterian 
divine, was born at Coleraine, county Londonderry, on Oct. 19 
1680. He was educated at Glasgow, Edinburgh and Dublin, and 
was pastor of a church at Antrim for 14 years. In 1717 he was 
assigned by the synod to Usher’s Quay, Dublin. He declined to 
obey, and remained at Antrim. This refusal became a test case 
of the authority of the ecclesiastical courts, and Irish Presby¬ 
terianism was split into two camps of “subscribers” and “non- 
subscribers.” Out-and-out evangelical as John Abernethy was, 
there can be no question that he and his associates sowed the 
seeds of that after-struggle (1821-40) in which, under the leader¬ 
ship of Dr. Henry Cooke, the Arian and Socinian elements of the 
Irish Presbyterian Church were thrown out. In 1726 the “non¬ 
subscribers,” in spite of pleading against separation by Abernethy, 
were cut off from the Irish Presbyterian Church. In 1730, al¬ 
though a “non-subscriber,” he was invited to Wood Street, Dub¬ 
lin, whither he removed. In 1731 Abernethy made a stand 
against the Test Act, “against all laws that, upon account of mere 
differences of religious opinions and forms of worship, excluded 
men of integrity and ability from serving their country.” He was 
nearly a century in advance of his age in his repudiation of tests 
and disabilities. He had to reason with those who denied that a 
Roman Catholic or Dissenter could be a “man of integrity and 
ability.” His Tracts —afterwards collected—did fresh service, 
generations later, and his name is honoured by all who love free¬ 
dom of conscience and opinion. 

See Dr. Duchal’s Life, prefixed to Sermons (1763); Diary in ms., 
6 vols. 4to; Reid’s Presbyterian Church in Ireland, iii. 234. 

ABERNETHY, JOHN (1764-1831), British surgeon, was 
born in London on April 3 1764. He was apprenticed in 1779 to 
Sir Charles Blicke, then assistant surgeon to St. Bartholomew's 
Hospital, and studied under Sir William Buzard at the London 
Hospital and under John Hunter. When Blicke became surgeon 
to the hospital, Abernethy became assistant surgeon. He began 
to lecture to students in his house. The lectures were So crowded 
that the governors of the hospital decided to build a regular lec¬ 
ture theatre. Abemethy’s best known work is Surgical observa¬ 
tions on the constitutional Origin and Treatment of Local Dis¬ 
eases (1809). He had enjoyed great celebrity’ in private practice, 
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enhanced, it is said, by his rough manners. He was surgeon to 
the hospital 1815-27, and died at Enlield April 20 1S31. 

A collected edition of hi.s works was published in 1830. A biography, 
Memoirs of John Abernethy, by George Macilwain, appeared in 1853. 

ABERRATION IN OPTICAL SYSTEMS, the deviation 
of light rays from certain points through which they should pass 
in order to satisfy the conditions necessary for distinct focus. 
Spherical aberration results in distortion of the image, and chro¬ 
matic aberration produces coloured fringes around an otherwise 
white image. {Sec Optk's; Pictography: Apparatus^) 
ABERRATION OF LIGHT. This is an astronomical phe¬ 
nomenon depending on the fact that light is luR propagated in.stan- 
taneously. Our obscrvation.s of the heavenly bodies are taken from 
the earth, a planet whose .siit'cd of motion is not incomparably 
smaller than that of the light; the result is that the apparent 
position of a star in the sky docs not correspond to its true direc¬ 
tion from the earth. We are accu.stomcd to assume intuitively 
that a body is “where we sec it to be”; or, since the distance can¬ 
not always be judged, that at any rate it is in the direction in 
which we sec it. But actually vision gives only an indirect ac¬ 
quaintance with its po.sition. That which affecLs our eyes is the 
light which has travelled to us from the object; wc have, there¬ 
fore, to take into consideration the circumstances of propagation 
of the light. It is well known that a light-ray change.s direction 
in passing from one transparent medium to another, c.g., water 
to air, and that its course is curved in a medium of varying 
density such as our atmosphere; an object seen by these dis¬ 
located or curved rays is displaced from its correct position, and 
the corresponding correction for refraction by the earth’s atmos¬ 
phere is highly important in determining the positions of stars. 
The correction for aberration is also concerned with the propaga¬ 
tion of light; it ari.ses from the fact that our actual judgment of 
the direction of a ray involves a combination of the earth’s 
motion and the motion of the light. 

The most elementary explanation can be given in terms of the 
old corpuscular theory of light—which was the theory accepted 
at the time aberration was discovered. If we think of the ray of 
light as a stream of missiles proceeding from the star with a 
.speed of 186,000m. a sec ond, it is clear that the afcparent direction 
from which the missiles come will be afleclcd by our own vcdocity 
if that is not too insignificant in comiiarison. A common illustra¬ 
tion is that of a man walking through a rain-storm with the drojis 
falling vertically; the faster he walks, the more inclined is the 
position in which he mu.st hold his umbrella to shield off the 
“missiles.” The argument can be re-stated in terms of the wave 
theory of light without essential alteration; but reference should 
he made to an account of that theory for an explanation of the 
signification of “rays of light.” 

A rough way of alining the direction of a star is to point a 
long narrow tube so that we can see the star through it. The 
alincment is given by the two apertures at the ends of the tube, 
which must be such that the small pencil of rays admitted through 
one can make an exit through the other and thus reach the ob¬ 
server’s eye. The upper part of the diagram shoves the rays of 
light coming from a star; the upper aperture E admits a narrow 
beam which continues in the original direction, so that F is the 
position in which the exit aperture has to be placed. Suppose that 
whilst the light travels the distance E F the earth moves through 
a distance G F; then the required direction of our tube is G E. 
It will then admit the light at E, and, by the time the light has 
travelled down the tube, the lower aperture will have reached 
the po.sition F and the light will pass out. It will be Seen that the 
tube G E does not point in the true direction of the star F E. 
The same principle applies when the tube is furnished with lensc.s, 
as in a telescope. 

The alinement is the same whether the tube is long or short, 
and we can conveniently appreciate the relative proportions if 
we take E F to be 186,000 miles. The light then takes i second 
to pass from E to F; and in i second the earth travels in its 
orbit i8im., represented by G F. Thus G F is 17^^ of E F. The 
greatest possible angle between the observed direction and the 
true direction is ® radian, or more accurately 20-47"; 
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this is called (he comtant of ahrrraiion. For comparison the ap- 
(>aren( rarlius of Jupiter is about 20"; S(j that (when the aberra¬ 
tion is a maximum; we see the centre of ju[)iter when we are 
adually lookinj? towards the cdt;e of disc. As the direction of 
the earth’s motion changes throughout the year so the direction 
of the aberration displacement of the star chanRcs; the star is 
always displaced towards the “apc*x of (he earth’s way,” i.e., the 
|M>int of the sky towards which the earth’s motion is directed. 
'Hie star apparently moves in an 
ellijhse around its true position as 
<enlre, making a circuit otue a 
year. For a .star at the {)ole of 
the ecliptic this ellipse is a circle 
of radius 20-47"; for other iiarls 
of the sky the path may be re¬ 
garded as a parallel circle which 
is projetted into an ellipse by 
foreshorleniiiK. 'I’he major axis of 
the ellipse is always 20.17", but the minor axis dejxmds on the 
latitude (re., distance from ediptic ) of the star. 

Discovery of Aberration.—llic' di.scovery of the aberration 
of lipht in 1725, due to James Ifradley (1693-17O2) is one of 
the most important in lln‘ whole domain of a.stronomy; and in 
f)ure physics it has |)rovoked a succession of ituTsti^jations cul¬ 
minating in the theory of relativity. It was entirely unexpected, 
and it was only by extraordinary persexerance and perspicuity 
that llradley was able to explain it in 1729. The di.scovery arose 
in the course of an atti-m[»l to distover whether (he stars had ap¬ 
preciable [)arallaxe.s. We now know that stellar parallaxes arc 
le.ss than a second of arc, and the first authentic parallax was 
not nnosured until a century later. Many observers had, however, 
claimed to have discovered such parallaxes. In 16S0 Jean I’icard 
in his \’oy(iy,r d'Uranihory slated, as the result of ten years’ ob- 
.servations, that the J'ole Star exhibited variations of po.sition 
amounting; to 40" annually; some astronomers (mdeavoured to 
explain this by parallax, Imt the motion w'as at variance with that 
which parallax w'ould occasion. J. Flamstcrd, from rnc*asuremenls 
in 16H9 and sucioedinK years with liis mural (]uadrant, concluded 
(hat (h(‘ declination of the Pole Star was 40" less in July than 
Sc'ptember. K. Hooke in 1674 comluded from his observations 
that 7 Draconis was 23" more northerly in July than October. 

When J.imes Hradiey and Samuel Molyneux entered this sphere 
of astronomical research in i7j 5 there was much uncertainty as 
to whether Kcnuine stellar paralla.xes had been detected or not; 
and it was wnth (he intention of answering this ejuestitm definitely 
that they erected a larne telescojie in the house of the latter at 
Kew. 'Fhey clelernuiied to re-inv(‘.sti^ate 7 Draconis, a star 
seh'cft'd beiause it passed almost through the zenith in the lati¬ 
tude of London; its position wouhi therefore not be affected by 
troublesome and uncertain corrections for refraction. The tele- 
scoiK' constructed by (leorKe Graham C'f> 75 ~* 75 J )* a celebrated 
instrument-maker, was allixed (0 a vertical chimnc*y-stac:k; the 
eye piece could be moved a little laterally so as to measure 
deviation from (he vertical by means of a screw, the vertical 
beiriK fixed by a plumb-line. The first observations were made 
on the 3rd, 5th, nth, 12th Dec., 1725. On the 17th Hradiey 
found the star to be movinfj; .southwards, and confirmed this on 
the 2olfi. ( File change of {losition by aberration at this time of 
the year is rajiid, and amounts to about 3-2" in ten days.) The 
star was found to continue its southerly course until March 
when it was about 20" south of the December iMisition. By the 
middle of April it was apparent that it was returning north 
again. In September it reached its northerly limit, the extreme 
range between March and September being 40". 

Although (he observers were seeking an ajiparent shift of the 
star, they immediately realized (hat what they had found could 
not be attribiiti d to jxirallax. The maximum range of parallactic 
shift for 7 Draconis should be between June and December. 
Aberration and parallax are easily distinguished by this three 
months’ difference of phase; the displacement of a star due to 
aberration is always at right angles to that due to parallax. 
Bradley and Molyneux discussed several hypotheses in the hope 


of arriving at an explanation. One hypothesis was that the direc¬ 
tion of the earth's axis and therefore of the plumb-line varied, 
causing an apparent displacement of the star when its position 
was measured with respect to the plumb-line. Observation.s were 
therefore made of another star on the opposite side of the pole; 
from a comparison of the displacements with those of 7 Draconis 
it was found that they could not be explained by a shift of the 
earth’s axis. The precaution, however, was fruitful; for by long 
continued observation Bradley ultimately established that shifts 
due to a change of the earth’s axis actually occurred; and he was 
led to his second famous discovery— nutation. Bradley realized 
that observations of many more stars were recjuired in order to 
determine the laws governing this mysterious effect. For this 
purix)se he set up a more convenient telescoiie at the Rectory, 
VVanstead, the residence of the widow of his unc le, James Found, 
who had guided him in his early astronomical work. This tele- 
scofjc, erected in Aug. 1727 had a range of 6^° on each side of 
the zenith and thus covered a much larger area of the sky than 
the Kew instrument. Fifty stars were kept under close ob¬ 
servation. Bradlc*y disentangled from these observations the 
conclusion that a star had its extreme declinations at the times 
of the year when it {lassed through the zenith at 6 o’clock morn¬ 
ing or evening. 

The true theory of the phenomenon was discovered by an acci¬ 
dent reminding us of the more apochryphal story of Newton and 
the apj)le-tree. Sailing on the Thames, Bradley noticed the shift¬ 
ing.of the vane on the mast, as the boat altered her course; the 
shift xvas not due to unsteadiness of the wind, but to the com¬ 
bining of the changing motion of the boat with the steady velocity 
of the wind. This suggested that the changing direction of the 
ray from the star was the result of combining the changing motion 
of the earth with the steady velocity of the starlight. Thc“ finite 
velocity of light had been discovered by Roemer 60 y'cars c-arlier. 

Astronomical Effects.—In modern astronomy the aberration 
due to the earth’s orbital motion is included along with i)re- 
c'ession and nutation as jKirt of the “star correction” applied to 
reduce from Apparent to Mean Place. A small correction for 
diurnal aberration is also applied, arising from the motion of the 
observer cau.sc‘d by the diurnal rotation of the earth. I'or planets 
and comets a different ])rocedurc is adopted. It must be remem¬ 
bered that, even after allowing for (he aberration, we see the body 
not where it is now but where it was when the light left it. Thus 
the corrected direction F F 2 joins the position of the earth at the 
instant of observation to the position of the planet some minutes 
or hours before. Using the j)revious diagram but with a new 
connotation, let E be the planet when the light left it, and let F 
be the position of the earth when the light arrives. Whilst the 
light travels from E to F the earth travels from G to F, so that 
the apparent directum of (he planet is the actual direction 
joining the positions of the earth and planet at the time when 
the liyht left the planet. Accordingly we do not trouble about 
the hybrid direction F FL We accept GE uncorrected; but we 
apply a correction to the time of observation, antedating it by 
(he light-time. This simple procedure is inapplicable to the stars 
whose light-time is many years, because it as.sumcs that the earth's 
velocity has been constant throughout the interval. But it answers 
a question often raised—whether we ought not to api)ly a cor¬ 
rection on account of the aberration due to the motion of the 
whole solar system through space towards a point in Hercules. 
This motion, being uniform, admits of the above treatment; and 
the answer is that no correction is required provided that it is 
under.stood that the observation relates to the state of things 
when the light left the star; the aberration rather helpfully 
“puts back the sun” to the earlier date which must in any case 
pertain to the star. 

Since the velocity of light is known with great accuracy the 
observ'ed value of the constant of aberration determines the 
earth’s orbital velocity. This can also lx; calculated when we 
know the radius of the earth’s orbit from observations of the 
solar parallax. There has long been a rivalry between the con¬ 
stant of aberration and the solar parallax as to which shall pro¬ 
vide the more accurate determination; at present the degree of 
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accuracy seems to be about equal, and the two methods are in 
satisfactory accord. 

Aberration and Aether. —In the explanation of aberration 
we pictured the light as travelling in a straight line from the star 
uninfluenced by the motion of the earth carrying the observer. 
On the wave theory this would not be true if the aether in our 
neighbourhood were carried along with the earth; for when the 
light reaches this moving region of the aether its course will be 
disturbed, the motion of the aether (if the phrase has any literal 
meaning) being superjwsed on the ordinary velocity of the light 
traversing it. According to the modern idea of the atom, intro¬ 
duced by Rutherford in 1911, the electrons and atomic nuclei are 
so minute that the aether can slip through the void interior of 
the atom as easily as through the solar system, and there is no 
longer any reason to anticipate a convection; but in the last 
century it seemed almost contrary to reason to imagine solid 
matter pu.shing its way through the aetherial medium without 
serious disturbance. Apart from this prejudice, experimental evi¬ 
dence in the last century suggested that the aether in the lower 
part of our atmosphere was travelling with the earth, and further 
that moving matter such as a stream of water partially dragged 
the aether with it. Thus in i8i8 Arago pointed out that the 
refraction by a prism (depending on the ratio of the velocities 
of light in air and glass) ought to be altered by the motion of 
the ]>ri.srn through the aether; since no such alteration W'as ob- 
serv'ed he cone luded that the surrounding aether shared the 
motion of the prism. Fresnel cx|)lained this effect by a “drag¬ 
ging co-(“ffK ient,” his hy[)othesis being th.at the “condensed” aether 
carrying the light inside the ]msm did not have the full motion 
of the jirisrn but was only partially dragged in the .same tlirection. 
This was apparently verified by Fizeau in 1851, who sent light 
in oi)posile diri-ctions round a circulating stream of water and 
thus studied its velocity with and against the current. In 1871 
Airy [H'rformed his w.iter-tele.sco[)e e.xj)eriment (originally sug¬ 
gested by Roscovitch) in which he mea.sured the constant of ab¬ 
erration with a telescoj)e that had its tube filled w'ith water. Rea¬ 
soning crudely, the aberration should have been increased, since 
the velocity of light in writer is less than in air; but the normal 
value was obtained. Fresnel had already predicted that there 
would be a comiiensation when ai count W'as taken of the altera¬ 
tion of refradion at the surface of the moving licpiid. 

In the light of Fresnel's theory, it seemed to emerge from these 
results that the aether-drag was limited to the interior of the 
moving bodies, and that its effects were compensated by changes 
of refraction at the surface of the bodies, e.xiept when (as in 
Fizcau’s exiieriment) differential motions were concerned. Thus 
the aether just outside the solid earth would be stagnant as the 
theory of aberration requires. But in 1887 Michel.son and Morley 
made a muih more delicate attempt to detect the difference of 
velocity of the earth and .surrounding aether (see Relativity); 
this seemed to decide that the aether was carried with the earth. 
Thus the conflict between stagnant and converted aether was 
brought to a head, the former being dem.amled by astronomical 
aberration and the latter by the Michelson-Morley experiment 
and certain later experiments involving similar principles. 

The astronomical ob.servations prove that the ray as it reaches 
the telescoiK' is travelling in the same direction as when it started 
from the star; this, however, does not entirely rule out possible 
motions of the aether near the earth. It was shown by Sir George 
Stokes (1845) that the necessary and sufficient condition was 
that the motion should be of the kind known as “irrolational” in 
hydrodynamics. This would allow the kind of disturbance which 
might be anticipated from the earth’s pushing its way through a 
fluid aether, since there is a well-known irrotational solution of 
the problem of a sphere moving through a liquid; but it does little 
to help the present difficulty since it involves a sliding of the 
aether over the surface of the sphere, which is precisely the 
point denied by the Michelson-Morley experiment. If the aether 
is allowed to be compressible (the density having, however, no 
effect on the velocity of light) an irrotational solution can be 
found which does not involve any slip of the aether at the earth’s 
surface. This was pointed out by Planck, but the condensation 
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required is so extreme, that the loop-hole cannot be considered 
very seriously. The reconciliation was ultimately effected by the 
theoretical investigations of Lorentz and Larmor. Their work 
showed that the electrical structure of matter involves an altera¬ 
tion of length of all material objects in the direction of their 
velocity through the aether, which would conijicnsatc the effect 
looked for in the Michekson-Morley exjicriment—tonfirming a 
suggestion originally made by FitzGerald. When allowance is 
made for this contraction, none of the numerous cxjH’riments are 
capable of testing the relative motion of the earth and aether. 
The po.sition about 1900-05 can be summed up as follows;— 
The earth moves through the stagnant aether without disturbing 
it, as the original explanation of astronomical aberration demands. 
The objection that bodies carried on the earth show no effects 
of this relative motion falls to the ground because it turns out 
that in all the experiments the effects arc precisely compensated. 
For the further developments originating from these ideas refer¬ 
ence should be made to the article Relatwity. 

Astronomical aberration provides no me;ins of determining a 
uniform motion through the aether; this will be apparent from 
what we have said as to the aberration from the motion of the 
.‘iolar system through space. But it provides a means of determin¬ 
ing differences of velocity, such as the differences in the earth's 
orbital motion at different limes of the year. Equally it can te.st 
any possible difference of aether-drift at different levels, e.g., at 
(he top and bottom of a mountain. Prof. I), C'. Miller’s recent 
altemjif to test this by jierforining the Michelson-Morley experi¬ 
ment at the lo|i of a mountain api^ears to us to havi* been mis- 
comeived; for ex'en if (lontrary to current theory) (he experi¬ 
ment can reveal aether-drift, it is by no me.ins comparabte in 
accuracy with the test by astronomical observations, which assure 
u.s (hat the light of the stars is not di'tlected by any change of 
I the aether current between a mountain observatory and the 
.sea-level. AH observable effects of aberration are due to 
relative velocity or change of velocity. On absolute velocity it 
is silent; and there is reason to believe that all other experiments 
are .silent also—a conclusion which has led to the principle of 
relativity. 

Bibliookapiiv.- I'or Bradley's work .srr S. Kiyaucl, Memoirs of 
Hntdlty (iH.iJ) or II. II. Turnc'r, A.siroticvtirul I>i\<ovrry (1904)- 
The prartieal application in astronomy is treated in all text-books 
on siiherical astronomy. For the* lonn c'ontr(»vers\’ retiarclinj' stagnant 
and eonverfcal ac-ther see J. Larmor, Aether and Mutter (kioo) and 
F. T. Whittaker, .1 Uislorv of the Theory of Aether and Klectricily 
(1910). (A. S. K.) ' 

ABERSYCHAN: .xce Po.ntvecol. 

ABERTILLERY, urban district, Monmouthshire. England. 
i() mi. N.W. of Newport, on the* G.W.R. Poi). (1938) 28,320. 
Area, 10.1 .sq.mi. It lies in the mountainous mining district of 
Monmouthshire and Glamorganshire, in the valley of the Ebbw 
Each, and the large industrial iiopulalion is mainly employed in 
the numerous coal mines, ironworks and tinplate works. The 
upper reaches of the valley were formerly important as iron 
smelting regions and coal was worked early at Aberlillery. This 
region, like most of South Wales, suffered badly in the depression 
of the 19^os. 

ABERT RIM, a striking rock formation in south central 
Oregon, U.S.A., is one of (he largest fault scarps in the world. 
The rim runs along the eastern edge of Abert lake for 19 mi., ris¬ 
ing about 2,000 ft. above the lake, and has an 800-fl. lava cap 
ending in a .sheer prec ipiie. 

Lieut. John Charles Fremont and his men discovered Abert 
Rim and lake in l>ec. 1843. Legend says that a party of Indians 
cha.sed a wagon (rain of white peojile across the level plateau 
which slopes gradually from the ea.st up to the summit of the 
rim. and drove them, unsuspecting, over the cliff. In the vicinity 
of Abert lake are found crude pictographs on rocks, rock foun¬ 
dations of dwellings of primitive jx'ople, arrowheads and .skele¬ 
tons. 

Rhinoceros and camel fossil remains, and those of many other 
animals have been found nearby. 

ABERYSTWYTH (ab-ur-ust'with), municipal borough, 
watering place and university town, in the Cardiganshire jiarlia- 
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mcnfary division, on the shores of Cardigan bay, Wales, at the 
mouth o) the arrituially united Rheidol and Ystwyth rivers. Pop. 
((’.“>1. Area, 1.78 sq.mi. There appears to be a long 

tradition of settlement in the neighbourhood, for on a prominent 
hill (Pendinas) overlooking the south of the town is one of the 
largest hill-top earthwork.s in central Wales. With the clearing of 
the lowland, Pendinas was superseded by Llanbadam Fawr, a 
village situated on a dry bend above the flood plain of the Rheidol 
about I h mi. E, of the town. The existence of three Norman motte 
and bailey castles in the neighbourhood suggests loose military 
tenure in earl\' fMantagenet times. The most interesting of these 
sites i.s Castell Aberystwyth situated above the bend of the 
Ystwyth about li mi, S, of the town. It gave its name to the 
Edw'ardian stone castle creeled near the fishing village that grew 
up at the river moutlis. The history of the ca.stle was a trouble¬ 
some one, as was to be exjKated from its position in the heart of 
Wales, but future developments centred in the little community 
that gathered beneath it, and not in Llanbadam Fawr. Traces of 
the mediaeval town wall are still to be .seen. 

Aberystwyth shared in the mining (lead;, agricultural and sea 
trade movements of the early lOth century' and seems to have 
liecorne at this time the social centre for the surrounding area. It 
has since extendc'd northwards and eastwards over the newly 
drained marshy ground that .surrounded the mediaeval settlement, 
and has gained favcnir as a summer health resort, especially since 
the development of tiu* railway. The latter, however, killed the 
coastal trade and much c)f the seafaring habit; the harbour is now 
derelict (sre CAHDic'.ANSniki; ). As a link between the northern 
and southern parts of Welsh Wales, Aberystwyth became the .site 
of the first Ihiiversify college of Wales, oiktu'cI in 1K72 and in- 
cor[)oralc‘cJ by charter in iSSc), and of the National Library of 
VWilcs, opened in ic;n In ino6 the Welsh (’alvinistic Melhodi.sl 
Theological college was moved here from Trevecca. Alierysiwyth, 
whose first charter was granted in 1:77, w'as a contributory' 
ixirliamentary borough until 1885. A town planning scheme is 
in ofieration. 

ABETTI, ANTONIO ( i8.}h-tQ:8), Italian astronomer, was 
horn on June n;. 1S46, at (lorizia, Italy. He was educated at 
Pisa, Aftc^'r working in the ob.servalories at Pisa and Padua, Abcfti 
became director of the Arcc’fri observatory, Florence, in 1894; he 
remained there until he retired in 1921. lie made a special study 
of the' minor planets and wrote a numlicr of pa{>ers on this suli- 
ject. Abc'tti was a nu'rnbc'r of the Academie dei Liru'ei; he died on 
Feb. .•’O, 19JS. 

Abet I i w rote C<^n\(ruclio)i of a Sundial in a Vertical Plane (1876) ; 
DijJereners in Longitude helzveen Rome, Padua and Arcetri 
and AiinaL', of Arcetri Observatory (1896-1911). 

ABETTOR, a law term implying one who is pre.sent, actually 
or constructively, and aids anti abets another to commit an 
oftt'ncc. An abettor differs from an accessory (c/.x».) in that he 
must be present at the commission of the crime; all abettors 
(with certain exceptions) arc jirincipals in the second degree, and, 
in the absence of siiecific statutory jirovision to the contrary, 
are punishable to the same extent ns tlie actual i)erpt*trator of 
the olleiue, 

ABEYANCE, a state of ex]>ectancy in re.sp<*ct of pro|)erty, 
titles or ofticc', whe-n the right to them is not vested in any 
ascertained one j«'rson, but awaits (hc“ ai)|H*arance or determina¬ 
tion of the true envner. In law, the term abeyance can only be 
apiiiic'cl to such future estates ns have not yet vested or jx)s- 
.sibly may not vest. 1'he fr<*eholcl of a lienefice, on the death of 
the incumbent, is said to be in abeyance until the next incumbent 
takes possession A common use of the term is in the case of 
l>eerage dignifies If a peerage which passes to heir.s-general, 
like the ancient ftaronies by writ, is held by a man whose heir- 
at-law is neilhcT a male, nor a woman who is an only child, it 
goes into abeyance on his death between two or more sisters 
or their hc'irs, and Is held liy no one till the abeyance is termi- 
nat(‘d; if eventually only one person represents the claims of 
all the sisters, he or she can claim the termination of the abey¬ 
ance as a matter of right. The Crown can also call the peerage 
out of abeyance at any moment, on i^etition, in favour of any 


one of the sisters or their heirs between whom it is in aopyance. 
It is common, but incorrect, to speak of peerage dignities which 
are dormant (i.e., unclaimed) as being in abeyance. {See 
Peerage) 

ABGAR, a name borne by a line of Mesopotamian kings, 
2Q in number, who reigned in Osrhoene and had their capital at 
Edessa in the last century before and the first century after the 
birth of Christ, According to an old tradition, one of these 
princes, perhaps Abgar V. (Ukkama or L'chomo, “the black”), 
being afflicted with leprosy, .sent a lettc^r to Jesus, acknowledging 
his divinity, craving his help and offering him an asylum in his 
own residence, but Jesus wrote a letter declining to go. promising, 
however, that after his ascen.sion he would send one of his dis¬ 
ciples. Eusebius states that in due course Judas, son of Thad- 
dacus, was sent (a.d. 20). The letters are given by Eusebius (Eccl. 
Hist. i. 13), who declares that the Syriac document from which he 
translates them had been preserved in the archives at Edessa from 
the time of Abgar. 

This legend has survived in various forms, and has given rise 
to much discussion. The correspondence was rejected as apoc- 
r>'phal by Pope Gelasius and a Roman synod (c. 495), though, 
it is true, this view has not been shared univer.sally by the Roman 
Church. Among Protestants the spuriousness of the letters is 
almost universally admitted. Lipsius (Die Edrsacnische Ahynr- 
Sdf^e, 1880) has pointed out anachronisms which seem to indicate 
that the story is quite unhistorical. The first king of Edes.sa of 
whom we have any trustworthy information is Abgar \'III, bar 
Ma'nu (a.d. 176-213). It i.s .sugge.sted that the legend arose from 
a desire to trace thi' ('hristianiAing of his kingdom to an apostolic 
source. 

See Lifwiii.s, Die Edessenisrhr Abgarsage krilisrh untersurht (18,So) ; 
Ti.xeront, Les Originrs de I'eglise d’P.dfsse el la legende d’A. (1888); 
for the Epistles see Apockvphai, Liti-Kah kc, .sect. ‘ i^pistles." 

ABGESANG; see Aufgesang. 

ABHIDHAMMA, the name of one of the three divisions into 
which the Buddhist scriptures are divided (.see Buddha and 
Buddhism). It consists in the Pali Canon ol seven works: i. 
Dhammasangani (enumeration of mental states). Vihhanga 
(analysis). 3. Kathd-vatthu (subjects of discussion). 4. Puggala- 
pannntti (on classes of individuals). 5. Diidtii-kathd (on mental 
elements). 6. Yamaha (pains of ethical states). 7. Paitlidfia (rela¬ 
tions of ethical states). These have been published by the Pali 
Text society, and the first, third and fourth have been translated 
(.vrr belowA. Mo.st of the works consist of the analysis and 
classification of p.sychical states from an ethical standpoint, hut 
the Kathd-vatthu gives a list of dogmas disputed between the 18 
sects. The Ceylon Chronicles say that it wais spoken or promul¬ 
gated (not composed) by Tissa Moggaliputta at the third council 
in 247 n.u. As Mrs. Rhys Davids has shown, it must hav'e been 
compiled gradually. It is probably one of the latest of the works, 
but none of them are primitive, and some schools, according to 
Taranatha, denied that Abhidhamma was the word of Buddha. 
The oldest name for this literature is nidtikd, “lists,” i.e. of the 
que.stions di.scu.ssed, and it is mentioned under this name in 
several parts of the canon, but from this nothing can be inferred 
as to the age of the extant works. The Sarvastivada school had a 
similar set of seven works, which exist now only in a Chinese 
version. They have been analysed by Prof. Takakusu in the 
article mentioned below. The subject was first examined by Burn- 
ouf, who relied on the Mahayana canon as found in Tibetan, in 
which Abhidharma (Pali, Abhidhamma) is represented by the 
Prajndpdramitd and such works. These teach a doctrine of nega¬ 
tivism, or as Prof. Steherbatsky terms it, relativity, and hence 
Abhidharma was translated “metaphysics.” But this is quite ab¬ 
sent from the earlier schools, in w’hich the term means “higher 
dharma.” 

See Buddhist Psychology, translation of Dhammasangani, and 
Points of Controversy, tran.slation of Kathd-vatthu, by Mrs, Rhys 
Davids (1000 and 1015); E. Burnouf, Introduction d Vhistoire du 
boudd/Hsme indien (1845); Taranatha, Grschichtc des Buddhismus, 
translated by A. Schiefner, St. Petersburg, i86q; “On the Abhidhamma 
books of the Sarvastivadins,” by Prof. Takakusu, in Journal of the 
Pali Text Society, 1905; Designation of human types, translation of 
Puggala-pahhatti, by B. C. Law (1924)- (E. J. T.) 
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ABHOKRERS, the name given in t67q to the persons who 
expressed their “abhorrence” at the action of those who had 
•iigned petitions urging King Charles II. to assemble parliament. 
To prevent the Exclusion Bill directed against James, the Roman 
Catholic Duke of York, from passing into law, Charles had dis¬ 
solved parliament in July 1679, and in the following October had 
prorogued its successor without allowing it to meet. He was then 
deluged with petitions urging him to call it together; but Sir 
George Jcffrey.s (7.1.) and Francis VVythcns presented addresses 
expre.s.sing “abhorrence” of the “Petitioners.” Similar addresses 
reached the King from all parts of the country, and formed a 
counterblast to those of the Petitioners. See Whig and Tory. 

ABIATHAR, in the Old Testament, son of Ahimclech, 
priest of Nob. He alone escaped from the massacre carried out 
by Doeg, Fleeing to David, he remained with him throughout his 
wanderings and his reign. He was loyal through the rebellion of 
Absalom, but supported Adonijah against Solomon, and was ban¬ 
ished to Anal both. He probably represents an early rival house 
to that of Zadok, the official priestly family of Jerusalem down 
to the exile. {Sec especially I Sam. xxii. scq., II Sam. xv. xx., 

I Ki. i. ii. iv.) 

ABICH, OTTO WILHELM HERMANN VON (1806- 

1886), German mineralogist, geologist and traveller, was born in 
Berlin on Dec. 11, 1800, and died in Vienna on July 1, 1886. His 
earliest scientific work related to spinels and other minerals, and 
later he made special studies of fumaroles, of the mineral deposits 
around volcanic vents and of the structure of volcanoes. The 
mineral Abichite was named after him. 

His works include; Vues illustrativrs de quelqnes phinomhnes 
g^olofiiques, prises sur le Vhuve el I'Ktna, pendant les annies 1S33 
el 1S34 (Berlin, 18,^6) ; lleber die, Natnr und den Zusamtnenhang 
der vuUanischen liildiingen (Brunswick, 1841); Geologiscke For- 
schungen in den Knukasisehvn Ldndern (1878, 1882 and 1887). 

ABIGAIL, one of David’s earlier wives, formerly the wife 
of Nabal of Carmel in southern Judah. For the story of her 
relations with David, see I Sam. xxv. The use of the word in 
16th and 17th century English is due to the fact that in I Sam. 
xxv. 2S Abigail calls herself a “handmaid.” 

ABIJAH, a name borne by nine different persons mentioned 
in the Old Testament, of whom the most noteworthy are (i) the 
son and successor of Rehoboam, king of Judah (c. 918-915 B.c.). 
The accounts of him in the books of Kings and Chronicles are 
very conflicting icf. 1 Kings xv. 2 and II Chron. xi. 20 with 

II Chron. xiii. 2); (2) the second son of Samuel. He and his 
brother Joel judged at Beersheba, and their misconduct was made 
a pretext for demanding a king (I Sam. viii. 4). 

ABILA, (i) generally called Abila of Pausanias to distin¬ 
guish it from (2) below. If was the capital of the tetrarchy of 
Abilene in ancient Syria and an important town on the road be¬ 
tween Damascus and Baalbek (Heliopolis). Ruins and inscrip¬ 
tions at modern village of Suq Wadi Barada mark its site which, 
though the names have no connection, is one of the traditional 
burial places of Abel. Early Arab geographers called it Abil A 1 
Suq. According to Josephus, Abilene was a separate Iturean 
kingdom till a.d. 37, when Caligula granted it to Agrippa I.; in 
52 Claudius granted it to Agrippa II. (See also Lysanias.) 
(2) A city of Perea (modern North Trans-Jordan) represented 
by ruins of Abil A 1 Zait. 

ABILDGAARD, NIKOLAJ ABRAHAM (1744-1809), 
Danish painter, was born at Coi>enhagen. He was known as the 
“Father of Danish Painting,” had a great reputation in his own 
country, and was the master of Thorwaldsen and Eckersberg. 

ABILENE, a city of Kansas, U.S.A., on the Smoky Hill river, 
about 95 mi. W. of Topeka; the county .seat of Dickinson county. 
It is on federal highway 40, and is served by the Union Pacific, 
the Rock Island and the Santa Fc railways. The population was 
5,658 in 1930, and 5,671 in 1940 federal census. In the '60s 
Abilene, at the end of the trail from the southwest, was one of the 
important centres for shipping cattle. It has a large trade in 
cattle, grain and poultry, and is headquarters of the sdorc com¬ 
pany serving 43 variety stores in Kansas and Colorado. Its cream¬ 
ery has an annual output valued at $2.0oo,ooo. Flour mills and 
bottling works for medicinal mineral water are also importaant. 
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It is a pleasant rcsidenti.il city, with well-designed public build¬ 
ings. Abilene was settled about i860; incorporated in i8()7; 
and adopted the commission-manager form of government in 1939. 

ABILENE, a city of Texas, U.S.A., alwut 150 mi. W. by S. 
of Fort W'orth, at an altitude of 1.738 ft., almost at the geographi¬ 
cal centre of the state; the county seat of Taylor county. It is on 
federal highway 80, and is serv'ed by (he Texas and Pacific, the 
Abilene and Southern and the Wichita Valley railways and by 
seven motor-stage lines. Between 1900 and 1920 the population 
increased threefold, from 3,411 to 10,274; 1930 it was 23,175; 

and in 1940 it was 26.61 2. 

Abilene is the distributing centre for a fine farming and stock- 
raising district. Around it are many producing petroleum pools. 
It has 176 wholesale concern.s, and is headquarters for a score 
of oil companie.s. 

Natural gas is abundant. Cotton-seed and peanut products, 
feeds, pressed brick, dairy products, clothing, oil field equipment 
and candy are manufactured. The assessed valuation of jiropcrty 
in 1939 was $19,190,000 The West Texas fair is held there. 
Abilene is the seat of the West Texas Baptist hospital. Camp 
Barkcley (45th Division) i,s in the vicinity. The city has a com¬ 
mission form of government. Its site was determined by the 
route of the Texas and Pa.cific railway. When it was extended 
through this region new towns sprang up as sections were com¬ 
pleted, and at milepost 407, on March 16, 1881, the first sale of 
building lots was held for the citv of Abilene. 

ABILITIES, GENERAL AND SPECIAL. The now 

common term “general ability” in its current signification i.s of 
recent origin. Previously it apix^ars to have had only ociasional 
usage in ordinary writing and conversation, being .there taken to 
characterize excellence in performances of several different kinds; 
es|)ecially when these were not all readily sub.sumable under the 
name of “intelligence.” A.s for (he professedly psychological 
treatises, they took little notice of individual differences of ability 
at all, and when they referred to such they commonly did so in 
terms of the orthodox faculties, such as acuteness of sense, pro¬ 
fundity of intellect, tenaciousness of memory, liveliness of imagi¬ 
nation, and so forth. 

But in the year 1904 the ob.scrvation was made by C, Spearman 
that the correlations between different abilities tended to bear a 
special and regular relation to each other. They showed such 
comparative magnitudes that, when set out in the usual square 
table, they could be arranged in a “hierarchical” manner, so that 
the values proportionately diminished from left to right and from 
top to bottom. And from this hierarchy mathematical reason¬ 
ing led to the theorem that the measure of any individual in any 
ability could be divided into two factors; the one was common 
to all the abilities concerned, whereas the other was specific to 
that ability alone. These; two factors, “general ability” and “spe¬ 
cific ability,” were designated by the letters g and s. Further, the 
important corollary was drawn that, by averaging together many 
dissimilar mental iRjrformances, the influence of the x's involved 
would—since they were mutually independent—tend to cancel 
out; in the long run the influence of g, being constant, would be¬ 
come paramount, or, in other words, the average would become 
an accurate measure of the pure “general ability” itself. 

A year later, such a hotchpot of diversified mental i>erformances 
was actually tried out, viz., by A. Binet, his purpose being to com¬ 
pare the mental powers of exceptionally dull children with those 
of normal ones. But he avoided using the theory by which such 
a hotchpot had been suggested; for this theory was incompatible 
with the doctrine of “faculties” which up to that time had been 
advocated by him and almost everybody else. Instead, he said 
that he was measuring what he called the child’s “level of intelli¬ 
gence.” This he expressed in terms of age. If a dull child of x 
years could pass the test-iierformances about as well on the whole 
as a normal child of y years, this y was taken to represent the 
“mental age” of the dull child; x minus y was called his “retarda¬ 
tion.” 

The success of these tests of “intelligence”—constructed, as 
they were, with extreme ingenuity—proved to be quick and 
great. School teachers took them up not only for the dull chil- 
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fJrcn f>u( for all olhcrs, howt*ver f)rif;ht. Each child had his “men¬ 
tal a^e ” determined. So used and interpreted these tests found 
vvide.Hj>read favour. Other sets of te.sts were devised, and these 
proved to he no less successful, although [wssessinR little, if any- 
thinj?, in common with the original set, except that they were 
miscellaneous. 

I'he next landmark in the movement was a surprising exjjloit. 
Several dil’ierent tests of “intelligence” were ai)plicd to the Ameri¬ 
can army, that is to say, nearly two million men. The results 
were declared to he highly .satisfactory hy the secretary of State 
for war. himself. Even this aj)j)licalion of the tests, unsurpassable 
in .^i/a• as a single, event, was soon overtopped by their cumulative 
further ernphjyrnent elsewhere. Tutting together all the indi¬ 
viduals tested in various countries—school children, university 
students, industrial employees, and others—the sum total could 
hardly have been less than some twenty millions. Still the results 
were usually rejmrted to he very successful. Teachers and other 
persons using them declared that they derived valuable informa¬ 
tion from so doing. 

Criticism,.—Nevertheless, all wa.s not quite so harmonious as 
it seemed, h'rom the very beginning there had been an opposi¬ 
tion jh'irty, and this continually waxed in strength. Many of the 
objections raised, indeed, were of but little importance. But one 
of them l)ecame increasingly obvious and menacing. It was that 
the testers did not really know what they w-ere testing, nor even 
vhelher they wi-re .ill testing one and the same thing. They were 
calling it “intelligeme,” but their usage of this term was highly 
eciuivocal. I'ew had troubled themselves to delinc what they 
meant, and those doing S(j liad disclosed the most discrei)ant views. 
Equally discre[)ant, too, had been the test-making in actual prac¬ 
tice. t'onsider, for instance—the objectors urged—that large part 
of mental activity which is commonly entitled memory. Some of 
the test-makers had brought this within the pale of what they 
were naming irUelligence, whereas others had as carefully kept 
it all outside. ICven the same psychologist would on one occasion 
construct his set of tests so as to involve much memory and even 
formal memorization, but on another occasion w'ould reject any 
such thing. As for Hinet himself, he began by declaring memory 
to be not intelligence but only a mimicry of this, and yet he 
straightway |)rocceded to m.ike his tests deix'iul on memory in a 
very high degree. Just .is unlortiinale had been the state of affairs 
with re.spect to the faculty of imagination, for this al.so was in¬ 
cluded by .some testers wilhiti the purview' of intelligence as con¬ 
ceived hy them, whereas by others it w'as explicitly excluded. But 
the climax was reached when several declared that under intelli¬ 
gence must be comprehended even “sensation.” Thus Binet him- 
.self wrote, “A scaisalion, a perccqition, arc intellectual manifesta¬ 
tions as much as reasoning is.” Whereas other testers declared 
that if ever, from Tlalo onw'arcls, there has been any one char¬ 
acteristic to form (he \t‘ry core—the ruison iVetre —of the con¬ 
cept of intelligence, it has been that of being something to be dis¬ 
tinguished from and opposc'cl to mere sensation. Small wonder, 
then, if the critics jiroceetled to assert, as J. Wallin did, that 
these widely-employed sets of tests of the so-called intelligence 
really “measure qualities which are so different as to be prac¬ 
tically incommensurable.” 

There was a further and even graver objection rai.sed against 
these measurements of intcdligence or general ability, or what¬ 
ever w'e like to call it. It demands evidence that any such mental 
power is susceptible of measurement at all. It points out that 
Binet had written as follows: “The mental faculties of each sub¬ 
ject are independent and unequal; with a little memory there 
may be associated much judgment. , . , Our mental tests, always 
special in their scope, are each appropriate to the analysis of a 
single fac ulty.” If thu.s, it is urged, the faculties are not one but 
many, how can one single measure possibly suffice? On such 
grounds, G. Whipiile and S. Colvin had protested that a high total 
score in any such set of tests “fails to get anyw'here in our real 
eiKjuiry as to ju.st which ones of the various mental functions 
are posses.sed by the extraordinarily-heightened efficiency. Is it 
memory sfwn. or capacity for concentrated attention, or ability 
lo handle symbols, or apprehension of abstract relations, or acute 


I perceptive capacity, or lively imagination, or originality, or 
j breadth of a.ssociative tendencies, or s[)eed of learning, or what, 
that demarcates .such a child from other children?” 

The inference from all this might seem to be that each of 
these faculties or functions ought to be measured separately. But 
thereupon just the same objections are raised over again, only 
on a smaller scale. For how, it is asked, can anyone measure 
memory in general when the individual may be excellently en¬ 
dowed with it for some classes of objects liut very badly for 
others? As much may be said for all the rest of the faculties, 
“judgment,” “imagination,” “attention,” etc. There would ap¬ 
pear to be no rallying place along this line until w’e reach the la^l 
elements of knowledge and agree with the Herbartians that every 
idea has its own imagination, its own memory, its own judgment, 
and so forth. In like .strain Thorndike wrote that “the mind is 
a host of highly-particularized and independent faculties.” 

Since the preceding objections seem to necessitate renouncing 
all claim that the tests measure general ability in the sense of 
anything that functions in a unitary manner, the natural step has 
been to take them as measuring some “average” or “.sani|)le'’ of 
many independent abilities. But here a crop of new difficulties 
has arisen. For it is objected that the operation of averaging, 
widespread and indi,six*nsahle as it is both in psychology and 
elsewhere, still only becomes feasible w'hen certain fundamental 
conditions are fulfilled. Certainly, any numlier of tests can be 
averaged. But can a person’s abilities be so? One of the con¬ 
ditions evidently is that the domain should be settled within wliich 
the averaging is intended 10 run. No genuine averaging of a per- 
•son’s abilities can be effected until there has first been some 
agreement as (o whether memory, imagination, sensation, motor 
.skill, etc., are to be counted in or not. No such agreement, as 
we have seen, appears to have been reached, or e\en to be pos¬ 
sible. Another needful condition in order to obtain any genuine 
average is lo settle on .some definite unit. In the case of abilities 
no such unit would seem to be ever discoverable. A further con¬ 
dition is that every unit should be given an eijual weight, none 
being omitted and none counted more than once. This also can¬ 
not ever be satisfied by any .set of te.sl.s, it would .seem; by no 
method can they be so constructed that all the e.xisting elements 
of ability are introduced and equally weighted. So much for 
averaging. If we turn to sampling, all the same difficulties rec ur, 
and indeed with some new ones added. For here again there is 
need of definite limits and definite units that are nowhere realiz¬ 
able. Again, there i.s the apparently hopeless task of giving to 
every unit an equal weight, in the sense that the samjiling should 
be so carried out as to afford every possible cognitive element an 
equal chance of being introduced into the tests. 

Such, then, are the formidable difficulties against w'hich the 
vogue of testing general ability has run its head. By these—in 
spite of its vast dimensions and its claims of actual success—it 
has been comiaelled to jiause and look around for some more 
secure foundation. 

Re-interpretation. —.Ml the time, however, that these ob¬ 
stacles were becoming more and more .stubbornly resistant to the 
efforts at relying solely on practical success in testing, other in¬ 
vestigators more theoretically inclined were busily discovering 
means whereby such obstacles could be safely surmounted. In¬ 
deed, the key to the solution had been supplied from the very 
beginning, namely, in taking general al)ilily to be represented, 
not by any such psychological concept as “intelligence,” but in¬ 
stead by the statistical concept of g. That the latter is measurable 
was definitely demonstrated. Since it recurs throughout all the 
cognitive powers of each individual, the general ability was 
unequivocally designated as that—whatever it might be—which 
was measured by thiis individual constant. 

But to put this standpoint upon a secure foundation, much 
further research was indisi.)ensabie. One branch of progress was 
purely mathematical. The criterion of the divisibility into the 
two factors g and s had to be established more rigorously than 
was done at first. What was much more difficult, means had to 
be devised for counteracting the disturbances of this criterion by 
the so-called errors of sampling. The other great branch of ad- 
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vance besides the mathematical one was by way of broadening the 
scopn; of observation. Originally, the relevant work hatl been lim¬ 
ited to a single experimenter dealing wdth little over a hundred in¬ 
dividuals, all of whom were young boys. But already in 1012 the 
range had been extended to 14 experimenters treating 1,463 boys 
and girls, men and women, sane and insane. At the present day 
this number of experimenters has certainly been quadrupled, 
whilst the number of individuals has been further multiplied at 
least twenty fold. All this progress, it must he added, has not been 
(lone without extensis'e and at times very acute controversy. This, 
however, has now mostly died down. The foregoing view is almost 
('verywhere at any rate adopted in substance, if not always 
t'xpli ci 11 y a ck n owl edged. 

So far we have only been considering the nnim theory, where 
the g is not credited with being anything more than a measured 
value which constantly recurs and therefore must have some 
constant basis in fact. By adopting this stati.stical standpoint, 
however, the psychological analysis is by no means rendered 
unnecessary; it is only, for convenience, postponed. Instead of 
having to be made prematurely in order to supply a definition 
to work with, it is accomplished gradually and provisionally in 
accordance with all such facts as may from time to time be 
elicited. The various psychological interpretations suggested for 
g constitute so many sub-theories of this. In res[)ect of these, 
controversy not only still remains ki-en but probably will never 
l)e completely silenced. A fate may lie expected for it analogous 
to that of the eiu^uiry into the nature of electricity; for more 
than a century the latter has been susceptible of accurate measure¬ 
ment, and yet to this day expert opinion a.s to its real nature is 
always changing and develo]>ing. 

At the [iresent moment, the interpretation of g which has been 
found to account best for all the known facts is to conceive it 
as measuring some general psychic or psycho-j)hy.sical “energy” 
responsible for all the activities of which the mind is capalile. The 
•s’s on this view become the various “engines” into any of which 
the encTgy may alternativcdy be 
directed, much as a current of 
electricity received from a sin¬ 
gle jiower station may at one 
moment be directed to the turn¬ 
ing of a wheel, at another to the 
raising of a lift, and then, say, 
to the heating of a furnace. This 
interpretation can be symbolized 
in tlie accompanying diagram, 
d he whole area represents the 
cereljral cortex; the shaded patch 
is any special gremp of neurons; and the arrowheads .stand for 
the lines of force from the entire cortex. 

Among the most important of the engine's has been found to 
be what is commonly called “mechanical aptitude,” and what on 
p.sychological analysis is shown to consist of the power to educe 
spatial relations and correlates. Another engine (or system of 
engines) of cardinal importance is that which specifically sub- 
serv^es linguistic ability. Further vital engines are those connected 
with the several sensory and motor abilities. Of the many facts 
discovered concerning all these engines, perhaps the most inter¬ 
esting and significant is that they akme appear to be susceptible 
of improvement by practice; they alone, then, supply the material 
upon which education can work effectively. The amount of a 
person’s “energy” would seem to be, under normal conditions, 
irrevocably fixed. 

Still more important developments claimed foi the theory of 
general and specific abilities have yet to be mentioned. For up to 
now we have only considered these in and by themselves. Whereas 
their investigation has led on to discovering some very impor¬ 
tant further mental characteristics. In addition to the g which 
measures the quantity of the energy of the mind, there has also 
been determined a value p which measures the degree of the 
“inertia” of this energ>', and, furthermore, an o which measures 
the degree that the supply of the energy tends to oscillate. These 
three measures conjointly are said to furnish the chief features 
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distinguishing the abilities of one individual from those of another. 

The evolution of the theory has gone further still, carrying it 
far beyond that whole sphere of psychology which appertains to 
indiviclual differences. For during the time that the facts belong¬ 
ing to this sphere have been investigated with the success de¬ 
scribed, those belonging to “general” psychology have been treated 
from a fundamentally novel standpoint, that of the doctrine of 
“neogenesis.” The unexpected result has been that these two 
spheres, hitherto kept by psychology in disastrous divorce from 
one another, would now seem to fit as hand and glove. 

Finally, both these spheres of cognition—(hat of individual 
ditferences and that of general psychology—have in the continued 
development of the the(»ry of g and s become organically united 
with that other great domain of the mind which is not cognitive 
but conalive; it does not deal with knowing, but with de.siring 
and striving. To the p, and the j’s of the energy and the engines 
there has been added a 7 v which brings all these into action, play¬ 
ing thus the part of the “engineer.” 

Bim.iuGK.Muiv.—For a general account of the whole topic, .see 
The Ahililies of Man (10:7), by C. Spearman, in which will also 
be found a comprehensive bibliograpliy; also the work of A. Binct, 
A?in^e Psyrholoiiique (1005) ; whilst the mo.st notable contribution on 
the mathematical side has been that of Maxwell Garnett, Br/7. Journ. 
Psyih. .'\mong other works which on no account should be 

overlooked are tho.se of P. Ballard on the age at which g reaches 
its full growth, Hrit. Journ. r.\ych. (igii); G. Burt on the develop¬ 
ment of reasiming i)ower, Journ. Educ. Esyih. (((^23); W. Stern in 
his DifJerrnlial PsyrhoIoKy (iqii); E. Thorndike on The Measure¬ 
ment of Intelligence (jt>-7) Jmd of Webb t)n “Cbaraeter and Intelli¬ 
gence,” Brit. Journ. Psveh., MonthI\' Sup[ilenu‘nt (njts). (C. S.) 

ABIMELECH, the name of I wo well-known characters in 
the Old Testament, (i) A king of Gerar in South Palestine with 
whom Isaac had relatiiin.s. The patriarch, during his sojourn 
there, alleged that his wife Rebekah was his sister, but the king 
doubting this remonstrated with him and jiointed out how easily 
adultery might have been unintentionally committed (Gen. xxvi.). 
Abimelcch is called “king of the Philistines,” but the title is clearly 
an anachronism. A very similar story is told of Abraham and 
Sarah (ch. xx.), but here Abimclcch lakes Sarah to wife, although 
he is warned by a divine vision before the crime is actually com¬ 
mitted. The incident is fuller and .shows a great advance in ideas 
of morality. Further incidents in Isaac’s life at Gerar are nar¬ 
rated in Gen. xxvi. (r/. xxi. 22-34, time of Abraham), notably a 
lovenant with Abimclech at Becr-sheba (whence the name is ex¬ 
plained “well of the oath 

(2) A son of Jeruhbaal or Gideon {cj.v.), by his Shechemite 
concubine (Judges viii. 31, ix ). On the death of Gideon, Abime- 
lech set himself to ^s.sert the authority which his father had 
earned, and through the influence of his mother’s clan won over 
the citizens of Shechem. Furni.shed with money from the treasury 
of the temple of Baal-berilh, he hired a band of followers and 
slew 70 (r/. 2 King.s x. 7) of his brethren at Ophrah, his father’s 
home. Abimclcch thus liecame king, and extended his authority 
over central Palestine. But his success was short-lived, and the 
subsequent discord Ix'tween Abimelech and the Shechemites was 
regarded as a just reward for his atrocious massacre. 

ABINGDON, municipal Ijorough, Berkshire, lying in the 
flat Thames valley on the Oxford border, where the small river 
Ock, draining the Vale of White Horse, joins the Thames. Pop. 
(^9387 7,989. Abingdon (Abhedun, Abendun) was famous for 
its abbey, which was of great wealth and importance, and is be¬ 
lieved to have been founded in a.d. 675 by Cissa, one of the 
suhrcgtiU of Cent win. Abundant charters from early Saxon mon- 
archs are extant confirming various laws and privileges to the 
abbey, and the earliest of these, from King Ceadwalla, was 
granted before a.d. 688. In the reign of Alfred the abbey was 
destroyed by the Danes, but it was restored by Edred, and an 
imposing list of possessions in the Domesday survey evidences 
recovered prosperity. William the Conqueror in 1084 celebrated 
Easter at Abingdon, and left his son, afterwards Henry I., to be 
educated at the abbey. After the dissolution in 1538 the town 
sank into decay, and in 1555, on a representation of its pitiable 
condition, Queen Mary granted a charter establishing it as a 
free borough corporate with a common council. The council was 
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empowered to elect one burgess to parliament, and this right 
continued until the Redistribution of Seats Act of 1885. The 
abbot seems to have held a market from very early times, and 
charters for the holding of markets and fairs were granted by 
various sovereigns from Edward 1 . to (ieorge II. In the 13th 
and 14th ( enturie.H Abingdon wa.s a flourishing agricultural centre 
with an extensice trade in wool, and a famous weaving and cloth¬ 
ing manufacture. The latter intlustry declined before the reign 
t»l (,)ueeTj Mary, but has since been revived. 

Kerbains of the Benedictine Abl>ey include a beautiful Perjxjn- 
(lic ular gateway, ruins of buildings called the prior’s house, and the 
guest house. 'Fhe narrow arched bridge over the Thames dates 
from 1416, and wa.s doubtle.s.s an important feature in the town’s 
growth. Near the bridge is St. Helen’s church, the fine Early 
English tower and Perpendicular spire of which are the principal 
objects in the views of the town from the river. There may be 
mcmticjned further the old buildings of the grammar school 
(i 5 (),U. and of the- charily callc-d Christ’s Ilcrspital (1583.); ^‘^‘1 
the town hall, attributed to Inigo Jones. 

A popular 'I'bame.s-side holiday resort, Abingdon al.so has manu- 
facture.s of clothing and (ar[K‘ts and a large ngriculfural trade, 
llie borough is uncler a mayor, four aldermen and t.: councillors. 
Area, 2.6 sq.mi. 

P'or purpo.ses of parliamentary representation Abingdon is in¬ 
cluded in the Abingdon county division. 

ABINGER, JAMES SCARLETT, ist Bakon (1769- 
1844), English judge, was born on Dec. 13, 1709 in Jamaica, 
where his father, Robert Scarlett, had property. He was educated 
at Trinity college, Cambridge, and the Inner Temple. From 1S16 
when he became a K.C., to 1834 he was the most successful 
lawyer at (he fear. He entered parliament in 18 iq as member for 
Peterborough and wa.s attorney-gerier.il under Canning in J827; 
and though he re-signed when (he Duke of Wellington came into 
power in i8-!8, he resumed ofl'ice in 1829 and went out with 
the Huke of Wellington in 1830. His op[)osition to the Reform 
bill caused his severance- from the Whig leadc-rs. He was ap- 
[)ointcd lord chief baron of the excheejuer in 1834, and presided 
in that court for nine years. He died at Bury St. J^dmunds on 
April 7, 1844. 1 'he qualities which brought him succe.ss at the 
bar were* not equally in place on the bench; he was partial, 
dictatorial and vain; and com[jlaint was made of his domineering 
attitude towards juries. 

Srr r. C. Scarlc-lt Mrnunr nj Jtimvs, Tst Lord Ahin^er (1877); 

I-OSS, Lives of Ih*'. Judat's; E. Manson, Builders of our Law (1Q04). 

ABINGTON, FRANCES English actress, 

wa.s the daughter of a private soldier named Barton, and was, at 
first, a flower girl and a street singer. .She npt>eared at the Hay- 
market in J 755 as Miranda in Mrs. Ceiitlivre’s Busybody. In 
i75f), on the recommendation of Samuel Foote, she joined (he 
Drury Lane c.on)i)any. In 1750, after an unhappy marriage with 
her musicmaster, one of the royal trumpeters, she is mentioned 
in the bills as Mr.s. Abington. 

Her first remarkable success was in Ireland as Lady Townley, 
and it was only after five years, on the pressing invitation of 
Garrick, (hat she returned to Drury Lane. There she remained 
for 18 years, and created more than 30 imiwrlant characters, 
notably Lady Teazle (1777). Her Beatrice, Portia, Desdemona 
and Ophelia were no less liked than her Miss Hoyden, Biddy 
Tipkin, Lucy Lockit and Mi.ss Prue, It was in the last character 
in Love for Love that Reynolds painted his best portrait of her. 

In 1782 she left L)rury Lane for Covent Garden, where she 
played until 1700. She reappeared on the stage for two years 
(]7c)7-()q), and then retired. Her ambition, wit and cleverness, 
won for her a position in society. She died March 4. 1815. 

ABINGTON, a town of Plymouth county. Mas.s., U.S.A., 
19 mi. S. by E. of Boston, It is served by the New York, New 
Haven and Hartford railroad. The population was 5,8-72 in 1930 
and 5.708 in 1940 by the federal census. Farming, fruit growing 
(especially strawberries^ and dairying are carried on. The prin¬ 
cipal manufactures arc boots and shoes, lasts, cement blocks win¬ 
dow-shades and machinery. The town wa.s settled about 1680 and 
incorporated in 1712. 


-ABIPONES 

ABIOGENESIS, in biology, the term, equiv’alcnt to the older 
terms “spontaneous generation,” Generatio aequivoca, Generatio 
primaria, and more recent terms such as archegenesis and archc- 
biosis, for the theory according to which fully formed living 
organisms sometimes arise from non-living matter. Aristotle ex¬ 
plicitly taught abiogenesis, and laid it down as an observed fact 
that some animals spring from putrid matter, that plant-lice arise 
from the dew falling on plants, etc., and most of the earlier bio¬ 
logists accepted his views. The first step in the scientific refutation 
of the theory of abiogenesis was taken by the Italian Redi, who. in 
1668, proved that no maggot.s were “bred” in meat on which flies 
were prevented by wire screens from laying their eggs. From the 
17th century onwards it wa.s gradually shown that, at least in the 
ca.se of all the higher and readily visible organisms, abiogenesis did 
not occur, but that onine vivtim e vivOy every living thing came 
from a pre-existing living thing. 

The discovery of the microscope carried the refutation further. 
In 1683 A. van i.,eeuwenhoek discovered bacteria, and it was soon 
found that however carefully organic matter might be jirotected 
by screens, or by being placed in stoppered receptacles, putrefac¬ 
tion set in, and was invariably accompanied by the appearance of 
myriads of bacteria tuid other low organisms. As knowledge of 
microscopic forms of life increased, so the apparent possibilities 
of abiogenesis increased, and it became a tempting hypothesis that 
whilst the higher forms of life arose only by generation from their 
kind, there was a perpetual abiogenctic fount by which the flr.st 
steps in the evolution of living organisms continued to ari.se, under 
suitable conditions, from inorganic matter. It was due chiefly to 
L. Pasteur that the occurrence of abiogenesis in the microscopic 
world was disproved. If organic matter were first sterilized and 
then prevented from contamination from without, putrefaction 
did not occur, and (he matter remained free from microlies. The 
nature of sterilization, and the diflkulties in .securing it, as well 
as the extreme delicacy of the manipulations necessary, made it 
possible for a very long time to be doubtful as to the application 
of the phrase ovine vivum e vivo to the microscopic world, aiul 
there still remain a few belated supporters of abiogenesis. It may 
now be stated definitely that all known living organisms arise only 
from pre-existing living organisms. It must be noted, however, 
that this statement relates only to known existing organisms. It 
may be that in the progress of science it may yet become possible 
to construct living protoplasm from non-living material. The refu¬ 
tation of abiogenesis has no further bearing on this possibility than 
to make it probable that if protoplasm ultimately be formed in 
the laboratory, it will be by a series of stages, the earlier steps 
being the formation of some substance, or substances, now un¬ 
known, which are not proto[)lasm. Such intermediate stages 
may have existed in the past, and the modern refutation of 
abiogenesis has no application to the possibility of these having 
been formed from inorganic matters at some past time. Ik-rhaps 
the words archebiosis, or archegenesis, should be reserxed for the 
theory that protoplasm in the remote past has ilcvt-loped from 
non-living matter by a series of steps, and many of those, notably 
T. H. Huxley, who took a large share in the process of refuting 
contemporary abiogenesis, have slated their belief in a primordial 
archebiosis. ( 5 ee Biooenesis and Life.) 

ABIPONES, a tribe of South American Indians belonging to 
the Guaycuruan (q.v.) Linguistic stock. The Abipones were a war¬ 
like, nomad hunting peojfle, living in the Argentine Chaco, between 
the Vermejo and Salaclo rivers. Although once numerous, they 
are now believed to be quite extinct. Both men and women wore 
mantles of coarse textiles, belted at the waist; the women were 
abundantly tattooed, the men but slightly. The latter wore long, 
pendant labrets. Their dwellings were tents of mats. Spears, 
bows, dubs, slings and bolas were their weapons. They had no 
shield, but used a poncho of heavy hide for protection. They 
made no use of canoes, having only “bull-boats” of hide stretched 
over a bowl-shaped frame, for crossing broad streams. Pottery 
was made. The people were divided into local social units, over 
which a semi-hereditary chief presided, although he had little 
power. The bodies of the dead were buried, unless death occurred 
far from home, when the flesh was stripped from the bones, and 
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these placed in a leather sack. This wa.s carried with the roving group, 
until they reached their home, where it was buried. The property and 
tent of the deceased were burned. Little is known of their religious 
beliefs and ceremonial. They possessed, however, some sort of secret 
societies, membership in which was attained by valour, and which 
celebrated ceremonials of importance. 

The Abipones became widely known from the account of them writ¬ 
ten by the missionary Dobrirhoffer, at the end of the iSth century, 
after they had become horse Indians. 

See M. Dobruhoffer, An Account of the Abipones, etc. (1822). 
ABITIBI, lake and river, Ontario, Canada. The lake, 49® 
N. 80'’ W., 60 mi, long, is shallow and studded with islands; the 
shores are covered with small timber. The Hudson’s Bay Co. 
used it on a canoe route to the northern fur lands. The Grand Trunk 
Pacific (now the Canadian National) railway passes through this 
district. Its outlet is the rapid Abitibi river, which after 200 mi. joins 
the Moose river. 

ABJURATION, a solemn repudiation or renunciation on 
oath. At common law, it signified the oath of a person who had 
taken sanctuary to leave the realm forever; this was abolished 
in the reign of James I. The Oath of Abjuration, in English history, 
was a solemn disclaimer, taken by members of parliament, clergy and 
laymen against the right of the Stuarts to the crown, imposed by laws 
of William III, George I and George III; but its place has since been 
taken by the Oath of Allegiance. 

ABKHAZIA (Abkhasia) (Georgian Apkhazcti, Abkhaz 
A.S.S.R. under protection of Georgian S.S.R. comprising six 
districts of the former Sukhum province. Area 3,155 sq.mi. Pop. 
(19, t9) 250,100. Its boundaries are, on the N., the North Caucasian 
area and Karaehaev autonomous area; on the S. and E., the Georgian 

S. S.R.; on the W., the Black sea. It is divided into the following 
districts for administrative purposes, population in narentheses: 
Gagrinsk (9,950; urban 3,659, rural 6,291), Galsk (50,071, en¬ 
tirely rural), Gydaylsk (30,740; urban 3..536, rural 27,204), Kodorsk 
(33,043; urban 3,390, rural 29,653) and Sukhum (^Stir*; urban 
20,032, rural 55,339). The area i.s mainly mountainous and dcmsely 
forested (espeaally oak and walnut). The Black sea coastal belt from 
Sukhum-Kaleh southwards is an evergreen vegetation area with citrus 
fruits (oranges, mandarins, lemons), camellias and even palms. It has 
hot, sunny summers and winter rains of the western coast Mediterra¬ 
nean type, but in winter low-pres.sure systems form on the Black 
sea, with south and southeast winds bringing rain. Average tempera¬ 
ture at Sukhum-Kaleh is in January 48.8° F., August 76.1° F. Or¬ 
anges ripen in December and spring begins in February. The area is 
never frozen, and snow rarely falls and never lies; malaria is a per¬ 
petual scourge. The chief products arc tobacco and maize, with wheat, 
grapes, figs, pomegranates, citrus fruits and wine (vines bang from 
walnut tree-O. Tea and mulberries (for silk) arc produced. On higher 
land, cattle and horses are bred and bec.s kept. The chief town is 
Sukhum-Kaleh on the Black sea coast (site of ancient Greek Dios- 
kurias). Pop. 28,130. The town is noted for manufacture of saddlery. 
Other coastal towns are Pitsunda and Ochemchiri. There is a coastal 
railway. There are extensive coal deposits, practically unworked. 
Abkhazia, a former Georgian principality, was the home of the 
Abkhaz (Apkhaz) tribe (in Abkhaz Apsua, in Greek Abasgoi). A part 
of the Roman empire, it became Christian under Justinian (c. 550). 
In the 8th century, Leo, duke (£ristavi) of the Aba.sgi conquered 
western Georgia or Lazica and set up the mediaeval kingdom of Aba.s- 
gia, independent of the Byzantine empir- and later a part of the Geor¬ 
gian state (see Gkokgta). The duchy of Abkhazia itself became by 
1184 a fief of the hou.se of Sharvashidze, under which it acquired, 
after 1463, its independence from the Georgian crown. Ottoman suze¬ 
rainty was imposed on Abkhazia in the i6th century and Moham¬ 
medanism supplanted Christianity. In 1810, George I Sharvashidze, 
prince of Abkhazia .signed a treaty of protectorate with Russia. In 
1840 the principality of Samurzaqano, under a branch of the Shar- 
vashidzes, was annexed by Rus.sia; and in 1864 Ru.ssia annexed Ab¬ 
khazia itself. The countr>’ proclaimed its autonomy in 1919, and 
became an A.S.S.R. in 1921. The people are of Circassian stock, whose 
language belongs to the Abkhazo-Adigean group of the North Cau¬ 
casian branch of the Japhetitc languages. There are both tall and 
fair groups, and short, dark groups, with Tatar intermixture. 

Brnuor.RAPiiY.—A-shkhatsova, The Ways of the Development of 
Abkhazian History (1925); Ba.ssaria, Abkhazia from the Point of View 
of Geography, Ethnography and Economics (1923), both in Ru.ssian; 

T. Javakhishvili, The History of the Georgian People (1913 ff.), in 
Georgian. 

ABLATION, the proce.ss of removing anything; a term used 
technically in geology of the wearing away of a rock or glacier by 
weathering agents, and in surgery for operative removal. 

ABLATIVE, in grammar, a case of the noun, the fundamen¬ 
tal sense of which is direction from; in Latin extended to the 
instrument or agent of an act, and the place or time at, and 
manner in, which a thing is done; also found in Sanskrit, Zend, 


Oscan, Umbrian and other languages. (Lat. ablativus, sc. casus, 
from ablatum, taken away.) The “ablative absolute,” in Latin, 
consists of a noun in the ablative case, with a participle or 
qualifying word agreeing with it, not depending on any other 
part of the sentence, to express the time, occasion or circum¬ 
stance of a fact. 

ABLUTION, a ritual washing destined to secure that cere¬ 
monial purity which must not be confused w’ilh the physical 
cleanliness obtained by the use of soap and water. (Lat. ablutio, 
from ahlurrr, “to W'ash off.”) Indeed the two stales may conflict, 
as with the 4th century pilgrim who boastf'd that she had not 
w’ashed her face for 18 years for fear of removing the batitismal 
chrism. In the Catholic Church the ablution is the ritual washing 
of the chalice and of the priest’s fingers after celebrating mass; or 
the wine and water used for this purpo.se. The purport of alilulions 
is to remove the supposed stains contracted by contact with the 
dead, with childbirth, menstruous women, murder, almost any 
form of bloodshed, persons of inferior laste, dead animal refuse, 
leprosy, madness and disease. In general waiter, cows’ urine and 
blood of .swine are the materials used in ablutions. Of these water 
is the commonest, and its eflicacy is enhanced if it be nmning, and 
still more if a magical or sacramental virtue has been imparled 
to it by ritual bles.sing or consecration. In the Atharva-Veda, vii. 
116, a remedy for fever is to tie to the foot of the bed a frog, 
bound with red and black thread, and wash down the jiatient .so 
that the water of ablution falls on the frog, the magician praying 
that the fever may pa.ss into the frog, which is forthwith re¬ 
leased. In the ohl Athenian Anthesteria the blood of victims was 
poured over the unclean. A hath of liulls’ blood was used as a 
baptism in the mysteries of Attis. The water must in ritual wash¬ 
ings run off in order to carry away the miasma or unseen demon 
of disease; so the early (.’hristians usetd living or running water, 
which the baptizer must pour over llie head of the baptized per- 
.sori so that it runs down his body. Similarly the Brahman take.s 
care to wi[x? the cathartic water otf from h<’ad to feel downwards, 
that the malign influence may pass out through the feet. The same 
care is shown in ritual ablutions in (he Bukovina and elsewhere. 

Water, fire, spices and sulphur are used in ritual cleansings 
(lamblichus on Mysteries, v. 23), as being siiecially full of the 
divine nature. But in all religions the cathartic virtue of water 
is enhanced by means of suitable prayers and incanlation.s. Ablu¬ 
tions are usually cathartic, that i.s, intended to purge away evil 
influences (KaOalpeLU, to make (iaOapb^, pure). But things and 
persons may become taboo, (hat is, so holy as to be dangerous 
and u.sdess for daily life, through the mere infection of holiness. 
Thus in Syria one who touchial a dove became taboo for one 
whole day, and if a drop of blood of the Hebrew sin-offering 
fell on a garment it had to be ritually washed off. It was as nece.s- 
sary for the Hebrew priest to wash his hands after handling the 
Siicred volume ;is before. Christians might not enter a church to 
pray without first washing their hands. TertuUian (c. 200) con¬ 
demned this as a heathen custom; but it was insisted on in later 
ages (Sozomen, vi. 6) and i.s a survival of the pagan lustrations 
or Trepippavrppia. The same custom prevails among Mohammed¬ 
ans. Porphyry (de Ahst. ii, 44) relates that one’who touched a 
sacrifice meant to avert divine anger must bathe and wash his 
clothes in running water before returning to his city and home, 
and similar scruples in regard to holy objects and persons have 
been observed among the natives of Polynesia, New Zealand and 
ancient Egy])t. 

BiBLioGRAi’iiY. —W. R. Smith, Religion of the Semites; John Spencer, 
De legibus Hebraeorum ritualibus (Tubingac, 1732) ; Hermann Oldcn- 
berg, Die Religion dcs Vedas (1894); JuL Wellhauscn, Restc. arabis- 
chen Heidentums (=:.Skizzrn und V orarbeiten, iii., 2nd ed., 1897) ; 
Art. “Clean and Unclean,” Ila.^tings’ Hible Dictionary and Jewish 
Encyclopedia, vol. iv.; J. G. Frazer, Adonis, Attis, Osiris (1906); 
Joseph Bingham, Antiquities of the Christian Church, bk. viii.; D. A, 
Mackenzie, The Migration of Symbols (1926). (F. C. C.) 

ABNAKl, a group of closely related and confederate Algonkin 
Indian tribes originally centring in Maine, now mainly in Quebec 
and New Brunswick. The name means “east land.” They in¬ 
cluded the Etchimin, Malecite, Passamaquoddy and Penobscot, 
often reckoned as distinct tribes. They fought the English colo- 
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nisls were friendly with the French, and in (he iRth century most 
of the hands withdrew to French Canadian soil. They ^rew maize, 
hunted and fished, lived in conical houses of bark or maLs, pali¬ 
saded their villa)a:es, were divided into patrilineal totcmic clan.s. 
and were ty|)ieal northern woodland tribes. Their speech is clo.se 
to the AlKonkin dialects of the (Ireat Lakes. About 2,000 survive. 

ABNER, In the Old Testament, Saul's cou.sin and com- 
rnander-in-( hief, conies into proininriKe only after the crushing 
defeat of Israel at Mt. Gilboa. This battle placed the Philistines 
in control of the whole of ccrntral I'.destine, and the weakne.ss of 
Israel was enluineed by the; division into two parties, that of the 
MUitli, uhi»h lollowed David, and that of Trans-Jordan, which 
remained faithful to Fshljaal, the son who succc-eded Saul. The 
king himself, hem’ever. was a weak character, and the whole 
strength ctf the [larly was concentrated in Abner. The struggle 
betwee-n the two parties was continuous, and in the battle of Gib- 
eon Ahner killed Asahel, l)ro(hc*r of Joab, thus exposing himself 
to the bloocl-vcngearife of the dead man's whole? family. It .seems 
that Abner aspired to become the sole leader of his party, and, 
as a step in (he achievement of his aim, married Ri/pah, one of 
the concubines of Saul, lor this he was ri'provc'cl by Ishbaal, and 
thereupon clesertecl to the opposite jiarty. An agreement was 
made betwe-en David and Abner, by which David had reslorcal 
to him Mithal, daughter of Saul, thus establi.shing a claim on 
Saul’s throne, and Abner was rcceivc-cl into favour. Joab, how- 
c‘ver, in ofu'dietue to the; liinding law of blood-revenge, locak an 
(i[»I)ortunity of putting Abner to death, and his disappearance 
practically brought to an end the re.sislame of the eastc'rn 
jiarty. David, ol course, was not implicated in Aimer’s death, 
though he had no right to punish the assassin, and his short dirge 
over the body, like that, over Saul and Jonathan, is an exciuisite 
.specimen of the* ccirlv poetry of Israel. (.See II. .Sam. ii. H; iii. pj.) 

ABNEY, SIR WILLIAM DE WIVELESLIE fiSu- 

ic)20), Fnglish c hennist, was born at Derby July 24 1R43 and died 
at I'olkc'stone cm Dca. 3 ni-’o. Alnu-y held high appointments at 
(he board of educalicm and was pre.^idc'nt at different times of the 
Royal Astronomical SocacMy and the: Physical Society. His con- 
(rihulion to .sc iein e was mainly in the lurtheranc e of photographic 
chemistry and esjiecially of colour photograpliy and colour prirU- 
ing. His public at ions on theses subjc-cts include Justruc/ion iti 
I’hottn'/iipfiy (iHyoi; Colour Visiioi, Colour Measurement and 
Mixture (i.Sc),;); and 'I'riehroniulic Theory of Colour (ic)r.})- He 
also wrote Thches and its Tive (ireat Temples (iS7()), and, with 
G. F). Cunningham, 'The Tionerrs oj the Alps (iSSS). 

ABNORMALITIES AND DEFORMITIES: vec Mon- 

si tn 

ABNORMAL PSYCHOLOGY, by almormal psycho¬ 
logy is meant the stu(i,y of mental proci'ssc's that deviate from an 
imagnu'cl norm. When the deviation is unmistakable the term 
“psyc lu)()alhology" is more commonly employtal. Otherwise the 
terms “meciical p.syc hology” or “c linical p.syc hology” arc the usual 
ones, “abnormal psychology" hc'ing used only by one psycho- 
pathologist of notc‘—Morton Prince. 'J'he term "clinical psycho¬ 
logy" connotes a spc'cial ai)proach and attitude towards the prob- 
IcMiis concerned, one identical with that indieatccl by the word 
"clinicar’ in mc'clicine, namely, that the problem is envi.saged as 
related to the whole of a being organism unci not isolatc-d a.s is 
often clone in academic psychology. It is essential to realize from 
the oul.set that this subject is not, a.s might have been e.xpecled, 
simply the extension of the psychology of (he normal to the study 
of the abnormal. I'or reasons that will become apparent later, 
what should have been the applied branch has had to create its 
own discipline, its own methods and its own general outlook. The 
case, indeed, has bcon reversed, for it is becoming plainer that it 
is only by means of studying the phenomc'na which for the sake 
of convenience we call "abnormal"—though they do not possess 
the attributes ccunmonly associated wdth this word—that the 
deeper problems of the mind are at all iiossible of approach. This 
holds good for the so-called "normal" as for the so-called “ab¬ 
normal.'’ so that it is by no means impossible that the uncertainty 
in nomenclature just alluded to may ultimately be solved by our I 
simply adopting the word “psychology" for the whole field. 


The liranch of science here considered has been almost en¬ 
tirely the construction of the past 40 or 50 years. In this time 
1 a huge mass of knowledge, little known outside the si)ecialisl 
field, has accumulated. Much of it has been of an unexpected anti, 
indeed, revolutionary nature which reejuires considerable assim¬ 
ilation to the generally existing outlook on life and particularly 
to man’.s previous view of himself. The difficulties encountered 
in the earlier advances of science, rejieatccl time and again in the 
past 400 years, here reach their maximum. 7'hey arc both ex¬ 
ternal, in the form of intense opposition to the unwelcome new, 
and internal, in the form of the subjectivity which is the banc of 
all sc ience. The presence of the Jatter difficulty is evident, but an 
interesting discovery has been made in regard to the former; 
it ap{)ears likely that man's opixisition to the new, which is one 
of his most characteristic qualitie.s, is a radiation into all fields 
of thought, from the most concrete to the most abstract, of the 
effects of a deep-seated opiiosition against self-knowledge. 

Unconscious. —The key to the understanding of this new 
science lies in the concept of the unconscious, one which we owe 
essentially to the work of one man, Freud. Converging evidence 
from many sources had shown the necessity of as.suming the 
e.xistcncc of mtailal [irocesses remote from consciousness and e\'en 
inaccessible to it. By des'ising a .spei ial method of investigation 
Freud made it possible actually to penetrate into these deeper 
layer.s of the mind and to ascertain mu(h about the structure and 
.significance of their content. The mind can therefore no longer 
he regarded as a homogencou.s unity, however nuuh that part 
of it may which gives us the feeling of self, and the imiiortarue 
of the various conflicts and incomiiatibilities subsisting among the 
different portions of the mind is increasingly recognized, 

Significance of Neuroses. —Since so much of this new knowl¬ 
edge has been gained from study of the slates known as functional 
ncrv'ous disorders or neuroses, something must be said about the 
general signification of lhe.se states. The main point is that (he 
words “ahncirmal" and “disease" arc singularly out of place in 
connection with them. Apart from the superficial considerations 
that the distinction betwi'en normal and abnormal is cvtu more 
arbitrary here than el.se'where and that neurotic rea( (ions are eas¬ 
ily to be demonstrated with everyone, investigation of the origin 
and nature of such reaelions convinces one that (hey n'present 
little more than one particular way of responding to difficult 
stages in mental development which are of univer.sal 0( currence. 
They really constitute varieties of social adjustment rather than 
any disease in the ordinary sense. Neuroses are not things that 
hapjK-n to a person as an infection or an accident may; they are 
integral and dynamic expressions of (he personality. They can¬ 
not he described wdlhout importing the idea of purjio.se. the idea 
of their being designed to meet certain mental situations, to cojie 
with certain dilficulties, to achieve certain aims. A great jiart of 
modern psychology is built on these jiseudo-teleologieal concep¬ 
tions. though ojiinions differ widely whether the most adeejuato 
formulations will jirove to be truly teleological and finalistic or 
strictly deterministic and even mechanistic in the widest .sense. 

HISTORY: A. HYPNOTIC STAGE 

The history of almormal jisychology can ('asily and definitely 
be divided into three stages; the hypnotic, the experimental and 
the analytical. The first two derived their inspiration from Paris, 
the third from Vienna. The beginning.s of medical psychology are 
Ics.s than a century old. It is true that (he material on which it 
was based, that of hypnotic exjieriences, is considcralily older, but 
there was no psychological theory of it to begin with. In the 17th 
century Maxwell, and in the iSth Mesmer, made such extensive 
observations in this field that relatively little has been added to 
them since. They accounted for them by postulating the presence 
of a mysterious fluid of a magnetic nature which could be trans¬ 
mitted from one person to another. Early in the 19th century 
mental conceptions, such as imagination, were invoked and a 
struggle ensued between what were called the fluidists and the ani- 
mists. First to present the latter point of view comprehensively 
was Bertrand, in the early ’twenties, and it was independently de¬ 
veloped by Braid of Manchester some 20 years later. It was Braid 
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who first used the terms “suggestion" and “hypnotism”; his work 
put an end to the idea of magnetic fluid. In the eighties of the last 
century, however, the discussion was renewed in other terms. 
Charcot, the distinguished neurologist, revived the study of hyp¬ 
notism, which had almost fallen into disrepute, and again at¬ 
tempted to account tor the phen{)m‘‘iia by physiological explana¬ 
tions. This was countered by Bernheim of Nancy, a pupil of a 
local doctor, Licdiault, who practised hypnotism, and once more 
the animist school, which ascribed everything in the process to 
mental suggestion, triumphed. 

The most striking feature of the observations made by em¬ 
ploying hypnotism was that in the peculiar mental condition thus 
induced, hypnosis, a large number of phenomena occurred which, 
though evidently of mental origin, were of such a kind that can¬ 
not be normally produced by the deliberate action of the conscious 
will, in short, of the mind as jireviously conceived. For instance, 
changes could be produced in the functioning of various bodily 
organs which have no connection with consciousness and some¬ 
times even changes in the physical state of the body. A hyper¬ 
acuity he>’ond the normal could be induced in the sense organs 
for ordinary stimuli, hallucinations of non-existent stimuli brought 
about and “n'^gative hallucinations" that prevented the percep¬ 
tion of evistent stimuli. Of special interest in later develojnnents 
w.as the extension of memory in hyjmo.sis; long forgotten and 
otherwise inacc(*ssihle memories could he recovered, so that one 
was led to susiiect that perhaps no memory traces are ever 
obliterated. 'J'hese memories could be retained or not in. the sul)- 
ject’s suhse(|uent waking state at the hyi)nolist’s will, so that from 
the.se and many similar observations the conclusion was forced 
on psvchulogists that consciousneass was by no means an essential 
attribute of mental (irocesses. It (ould also he jiroved by i)o.st- 
hypnotic suggestion that mental processes of which the subject 
was in no way conscious could lead to detinite effects in conduct, 
so that it would not he true to regard them as merely latent. 

It was at that time ohserxed, notably liy Charcot, that many 
of the phenomena that could he brought about in hyiino.sis, e.g., 
paraix ses, contractures, anaesthesias, blindness, etc., were identical 
with sjKinlaneous symiitoms of a particular disorder, hysteria. 
He inferred that hypnosis was an aiLificially created hysteria, a 
conclusion which, though suhscciuenlly ahandont'd by psycho¬ 
pat hedogisi s, may yet contain a germ of truth. It wa.s only much 
later that the relalionshiiJ between the two conditions was elu¬ 
cidated through the discovery that hysterical symptoms, includ¬ 
ing the bodily ones, are directly produced by unconscious mental 
jiroccsscs and, further, that they are related to post-hypnotic 
suggestions in being closely connected with “delayed” obedience 
to jiarental influence that has been incorporated—largely uncon¬ 
sciously—into the personality. 

The theory of all these phenomena was slow in developing. 
For half a century no perceptible progress was made on the i<lea 
thrown out. by Durand (1855, 1S60) that a clear distinction should 
he effected between the “idcoplastic” and “hypotaxic” phenom¬ 
ena. By the former he meant all those results of implanted ideas 
briefly indicated al)ove, by the latter the peculiar mental state 
of the subject that made them ixissihle. The essence of this state 
had long been recognized to he the existence of a peculiar rapport 
between the subject and the hypnotist. This is an emotional re¬ 
lationship of intense concentration w’hich may at times reach the 
[)itch of rendering the subject oblivious to the pre.sence and deaf 
to the voice of any other human being. In 1905 Freud’s investi¬ 
gations led to the conclusion, subsequently amplified by Ferenezi 
and Eme.st Jones, that the nature of the "hypnotic rapport was a 
particular kind of erotic relationship of which the subject was 
quite unaware and. further, that its peculiar potency was due to 
a rcanimation in the subject’s unconscious mind of an infantile de¬ 
pendence on the parents. 

B. EXPERIMENTAL STAGE 

The .second stage in the development of medical p.sychology 
was the cx^ierimental work undertaken in the eighties of the last 
century by Binet, Fer^, and, above all, Janet. By a .series of beau¬ 
tifully devised experiments Janet was able to demonstrate con¬ 


vincingly the presence of mental processes, which he called “sub¬ 
conscious," of which the subject wa.s quite unaware. It could 
he shown. f(»r example, that this subconscious part of the mind 
was able (0 regi.ster arul reiirodiue impressions on an anaesthetic 
limb when no .stimuli applii'il to it could he detected by con- 
sciousne.s.s. The subject could feel and could not feel with the 
same limb, a paradox only to he described in terms of mental 
dissociation. The same conclusicai was reached from study of 
more complicated mental manifestations, extensive amnesias, 
(gaps in memory), alternating i)ersonality, fugues (flights) and 
so on. Janet was able to describe a large number of hysterical 
symptoms in terms of mental dissociation and the jirohlem was 
thus .shifted to the nature ami origin of this. The only e.xplana- 
tion he was able to throw out was the assurniition of a congenital 
tendency to dissociation, a constitutional defect in mental intt«- 
gration to he correlated with what he termed a fall in psychical 
tension, a condition favoured by such factors as fatigue, shock, 
distress, grief, harmful suggestions, etc. 

The various forms of what are grouped together as cases of 
dissociated personality, which have been most exhaustively studied 
by Morton I’rince, introduce another problem, d'hex’ iiu'hide al¬ 
ternating personality, double or multiple ])er.sonality, hysterical 
fugues with amnesia, hypnotic somnambulism and the like. The 
actual problem of jiersonality in this connection will he dealt with 
later, but it is necessary here to consider a fi'alure of (crtain casi's 
for the light it Ihroxvs on the limitations of the concejitions just 
mentioned. In many of the cases it is found that of the total 
store of available memories om* “personality" has acicss to all. 
whereas another has aicess to only a portion. 1'he dissociation in 
question, therefore, cannot he a complete break, for it is traxers- 
ahle in one direction though not in the other. It is xvhat Bernard 
Hart has termed an oiJt-of-g('ar relation.shjj). The noteworthy 
point is (hat all the memories concerned are accessible to om* 
form or another of consciousness. Ibirther they arc? all of a kind 
familiar to ordinary waking life. When a subject rc\ilize.s that 
a part of him has been feeding semsations in an anaesthetic hand, 
or when a paticait who has lost his memory for the past month 
is told that during this time he jjerfonned such and such actions, 
he may he a.sloni.shed lint he* dors not find it incredihli'. The 
mental ])rncesscs not available to the* main stream of conscious¬ 
ness are for this rea.^^on termed “suheonse ions,"' and it is essential 
to appreciate the all-imi)orlant distinction hc'tween this com c‘p- 
tion and that cd the “unconscious," for the processes comprising 
the latter are alien to any form of consciousness thi‘ subject may 
posse.ss and contemplation of them is rei)udiated with incredulity. 

C. ANALYTICAL STAGE 

The third stage in the development of medical psychology was 
inaugurated in 1893 by the first ])uhlication of Freud’s inxestiga- 
tions. The original and fruitful work he has since done, and is 
still doing, has not only so clc-ef)enc-d medical p.sychology as to 
effect a revolutionary transformation in it, l)Ut has vastly ex¬ 
tended it beyond its early confines. Wc* stand jjeihaps too near to 
this work to attempt a final appreciation of its true? value and a 
storm of controversy still rages about it. At present it dominates 
the field of medical psychology with no .serious rival to the 
methods, modes of ap]>roach and theories it embodies, all of which 
are included under the. name of “iisycho-analysis” 

We have seen that Ixdore Freud’s work it was known that in 
certain circumstances mcMital processes of a kind familiar to con- 
sciou.snes.s could be scparatc-d from (he main stream of (he latter. 
A few philosophers, notably Hartmann and Schopenhauer, had 
surmised that there was a still dec-per mental layer, the uncon¬ 
scious proper, but there was at that time no means of investigat¬ 
ing it. The importance of a curious mcmtal state called suggesti¬ 
bility was also known, but no explanation of it was forthcoming. 
The mysterious congeries of phenomena called neurotic symp¬ 
toms was popularly “explained” as clue to morbid imagination, 
and by neurologists as being accidental di.sea.se processes with no 
specific meaning; incidentally, the popular view, as sometimes 
hapix?ns. was nearer the truth. All these topics underwent a re¬ 
markable illumination as the result of Freud’s investigations. 
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The origin of these was the communication, in 1884, by an 
older colleague, Hrener, of an observation the latter had made 
with a |)alieril som(.' three years previously. It was to the effect 
that if the ineniories connected with the beginning of an hysterical 
syin()toni could be recovered in hypnosis the symf)tom in question 
would vanish, in other words, that there was an inherent connec¬ 
tion between the presence of .such symptoms and the forgetting 
of certain signilicant menial processes. After spelling a few years 
at other work Freud pursued the train of investigation thus sug¬ 
gested and soon confirmed Ilreu«*r’s observation. He was imbued 
with a. deep faith in scientific determinism as applied to mental 
phenomena, and did not di.sdain to act on it even in regard to 
apfxirently trivial and meaningless phenomena which would 
usually be explained as being «lue to “chance.” The object of the 
investigation was essentially a genetic one, and this feature has 
characterized all his later work, being, indeeci, identical with the 
one just mentioned, being forced to recognize the limitations of 
hypnotism as a nielhod ot investigation, Freud was led to devise 
one without its deficiencies, and in so doing made* the most far- 
reaching ol all his di.^^coveries. This w'as what is known as the free 
association nic-thod, w'hich oixuied the way to the exploration of 
the dee per layers of the mind. The essence of it is that the more 
the* conscious guiding of a train of thought i.s abrogated, the more 
c'xlensivcdy is it guided by processes of which the subject is un¬ 
aware, 'I'hc* maicTial thus produced provided cither opc-n or dis-' 
gui.sc-cl indications of these unconscious jerocesses. They have to 
be c'.virac ted from it by an interi)retative procedure and the criti¬ 
cism naturally arisc*s of the necessarily subjective nature of this. 
It is clairnc'd that suflieient safeguards are providc'd in the tech- 
nicjuc' of the jiroeeilure, which i.s a \'C‘ry comi>lica(cMl one, to check 
any tendency to subjectivity. In particular the observer has first 
to liecome aware, through .scdf-analysis, of his own unconscious 
[irocc'ssc’s so as to obviate- the aiiiomatie temptation to bias on 
the one- hand and to blindness on (he other. 

An essential part of the technique consists of the correct 
handling of two groups of reactions which Freud terms “trans- 
fcTc-ncc-" and “rc-sistance” re.spcati\c-ly. by the former is meant 
the Ic-ndc-ncy of the subject to allow his unconscious trends to 
emergi' only in the form of per.sonal rc-ferences to the analyst. 
Various ideas, altitudes, phantasies and emotions appear in this 
form, but prove cm investigation to have been transfe-rred tempo¬ 
rarily to the analy.sl from some othc-r [mr.son of importance in 
the- subjc-ct's jerevinus life. The discovery of these earlier atti¬ 
tudes is thus rc'gularly made via the person of the analyst. By 
resistance f ic*ud refc-rs to the* innumerable forms of opposition 
that arc- automatically manifested whe-never the subject is near¬ 
ing soiiu- important muon.sc ions mate-rial. The interpretation of 
the- mate-rial in connection with these reactions is usually easier 
than might pc-rhajes .sc-c-m and it is constantly confirmed by the 
memories subsc-cjuently rc-cc>\c-rc-d and by the general piecing to¬ 
gether of the materi.'d in the later course of the analysis. It is 
maintainc-d that the converging nature of this admits of no 
altc-rnalivc- conclusions to (he onc-s reached in the course of the 
interprv-tativc- iiroec-dure and that any errors in the latter are soon 
diselosc-d by the .suhsec]uent material 

PSYCHO ANALYTICAL THEORY 

Application of tfu- fre-e association method and accompanying 
techniciue Ic-d I reiid to his three most imjrortant conclusions. 

1. The Unconscious.—The- first was the demonstration not 
only that many mental iiroces.ses are unconscious, i.r., both un¬ 
conscious in ihemselvc-s and completely unknown to consciousne.ss. ; 
hut also that they could he rendered accessible. The ab.solutc in¬ 
accessibility of these- processes to cc.insciousness, apart from the 
use of the psyiho-analytic method, differentiates the unconscious 
j)rotXjr from the sulccnnscious processes mentioned earlier. Tw’o 
other features of it abo emerged immediately. One was the dy¬ 
namic nature of urn on.sc ious processes; that is. they arc not 
inerc-ly dormant material hut are constantly c.xercising jjressure 
which actively influences conscious thinking and behaviour. The 
other was concerned with the genetic i)oint of view, for it was 
shown that a number of menial acts of various kinds which had j 


been thought to originate in consciousness are really derivatives 
of deeper, unconscious processes. This, indeed, apix-ars to hold 
good for all conscious processes except possibly simple responses 
to external stimuli (perception). The unconscious processes them¬ 
selves were seen to be essentially expressions of the instinctual 
life, so that, as might have been expected biologically, the in¬ 
stincts proved to be the foundation of all mental life, the latter 
being an extraordinarily elaborate manifestation of impulses de¬ 
rived from the.se and interactions betweem one set and another. 

These discoveries have an important bearing on the doctrine 
of free will, for they greatly extend the field of scientific deter¬ 
minism. Indeed, the whole work is ba.scd on the assumption 
that causeless jihenomena do not exist and this assumption is 
amply confirmed by demonstrating in detail the actual causes of 
phenomena that were suppo.sed to be due either to “chance” or 
to “free will,” i.e., to be causeless. The conception of free will, 
however, receives a fresh signification. While it is believed that 
all thought and conduct are determined by pre-existing factors, 
there is nevertheless an important difference between that which 
is automatically clefermineci by unconscious ones and that where 
consciousness plays a larger part. The practical difference is 
that in the former case the possible responses to a given situa¬ 
tion are much fewer, whereas in the latter they are both more 
varied and more likely to he adjusted to the actual pos.sibilitics 
in the outer world. It is the difference between the fixt-d and un¬ 
varying resfKinse of an insect and the freer adaptation of a higher 
animal; it is the latter that, when highly developed, gives rise to 
the conscious feeling of free choice. 

It is found that the mental proccs.ses of the unconscious jiroper 
differ from those we are familiar with in many n-specls besides 
the obvious one of not being accompanied by consciousness, I'o 
begin with, they are regulated throughout by what is called the 
plea.surc-pain principle; the only consideration that matters is (he 
diminution of pain (in its widest sense, including all forms of dis¬ 
comfort) and the pleasurable gratification of various impulse.^. 
As we know, this simple rule is often subordinated in conscious¬ 
ness to more comyilcx con.siderations; an imnu-dialt- gratification 
is often postponed or abandoned in favour of a distant interest of 
the individual or of some one he cares for. This is expressed by 
saying that in the more conscious layers of the mind the prim¬ 
itive pleasure-f)ain principle has been evolved into the reality 
princip)le. In the unconscious the freedom of association is far 
greater than in consciousness; ideas that have only a slight re¬ 
semblance are brought together or even fused into one, the feeling 
or significance attaching to one readily passes over to the other, 
and so on. This ease with which “displacem(-nt,” as it is termed, 
occurs results in one idea often serving as a representative of an¬ 
other and is at the ha.sis of the extraordinary part played by sym¬ 
bolism in connection with unconscious processes. The idea of 
ti?ne does not exi.st in the unconscious; .similar events or ideas 
that may logically he separated from one another by many years 
are simply telescoped together as though they happened at the 
same moment. 

2. Repression and Conflict.—By the concept of repression 
Freud solved the great riddle of mental dissociation which had 
haftled prexious invc.stigators. He came to it quite empirically. 
Observing that his efforts to penetrate into the deeper layers of 
the mind—for example, to recover lost memories—regularly met 
with an opposition which cost an active effort to overcome, and 
that this opposition or “resistance,” as he called it, was always 
strongest just as an important part of the unconscious was being 
approached, he conceived the idea that the force thus exercised 
must he the very same force that had previously kept the uncon¬ 
scious thoughts from becoming conscious. There must therefore 
be some agency within the mind that automatically acts as an ac- 
ivc barrier, fulfilling the functions of a censorship, and both pre¬ 
vents any spontaneous tendency on the part of the unconscious 
processes tq become conscious and obstructs any effort from 
without to reach them. 

Resistance is a phenomenon that can be observed, repression 
is an inference. But this inference has been extensively confirmed 
by careful unravelling of the relations between conscious and 
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unconscious processes, and in addition much has been learned 
about the nature and functions of the mental agency in qiu’stion. 
Repression may be defmed as a striving of a given group of 
agencies in the mind to keep certain mental processes from con¬ 
sciousness; the processes in question may once have been con¬ 
scious or, which is true of the most important ones, may never 
have been. Conversely, unconscious processes may be defmed as 
those which are incapable of Ixroming conscious. All those which 
arc so capable, however, do not necessarily become conscious: 
their capacity is a i)oten(ial one. Only a relatively small number 
are conscious at a given moment; the others are called “precon- 
scious" and there is also a slight barrier, which, however, can be 
overcome in many ways, between the preconscious and conscious¬ 
ness. The preconscious roughly corresponds with what wc con¬ 
sidered earlier under the name of subconscious. 

What has been indicated here is a doctrine of conflict within 
the mind, a conflict the very existence of which is unknown to the 
subject. It is between two sides of the total personality, between 
what is called the ego on one side and various repressed impulsc.s 
on the other. The ego, which of course includes the conscious 
{personality with its sense of ‘‘seif,” is a relatively consistent unity, 
but it is essential to realize that part of it also is unconscious, for 
its roots, so to sjpeak, extend below the threshold of conscious¬ 
ness. This unconscious ego has to be distinguished carefully from 
what we have hitherto been referring to as the unconscious projper, 
but which should more correctly be termed the repressed un¬ 
conscious. It i.s thus more accurate to say that the conflict is 
between the ego and the repressed than between consciousness 
and the unconscious, though the two statements overlap to a con¬ 
siderable extent. The nature of the conflict is c.ssentially a moral 
one. The ego, from which the re{)ression.s emanate, condemns 
and repudiates various internal impulses on moral or aesthetic 
grounds. This is not an act of judgment, as might be supposed 
from this statement, but an automatic avoidance which is more 
in the nature of “flight from” and which indeed probably orig¬ 
inated in the instinct of fear. Incompatibility is thus the secret 
of dissociation. To defend itself against the demands for grati¬ 
fication on the part of various primitive impulses the ego resorts 
to the flight mechanism of repression. It is the innumerable forms 
of failure in this mechanism that provide the only way whereby 
the unconscious can be investigated, hence the enormous im¬ 
portance attaching to abnormal psychology. 

3. Infantile Sexuality.—Among the anti-moral or, more 
strictly speaking, non-moral, impulses that constitute the repressed 
unconscious, c.g., selfish and cruel impulses, it was inevitable 
that sexual ones should play a considerable part, but only actual 
investigation revealed how very large this part is. The fact iLsclf 
appears to contradict the former statements that such impul.ses 
emanate from the inborn instincts and that the suixfr-ego is farmed 
in opposition to them in the first years of life, but no part of 
psycho-analysis is more unequivocal than its conclusion that the 
popular belief of sexuality originating only with the reproductive 
functions at puberty is entirely fallacious. Not only does this in¬ 
stinct have a complex evolutionary history before it finally 
emerges in its generally recognized form, but the astonishing fact 
has come to light that, unlike its course in other animals, it under¬ 
goes in man two cjistinct developments at different ages. 

The circumstance that sexuality in childhood has been so ex¬ 
tensively overlooked and even denied is to be ascribed to the 
powerful repressions that occur early in life in connection with 
it. Freud interestingly correlates with this occurrence the mys¬ 
terious loss of childhood memories that is so general. As the 
same factors operate throughout life, adults are prone to ignore 
or discount the numerous sexual manifestations to be observed 
during childhood. When these cannot be quite ignored they are 
automatically treated as sexual misdemeanours, but they are 
simply called “naughty habits.” and the sexual nature of them 
is not consciously recognized. This is assisted by the fact, inev¬ 
itable in the nature of the case before the reproductive function is 
properly established, that the manifestations are mostly of what 
Would in an adult be termed a perverse kind, i.e., they are acts 
that deviate from the final goal of the instinct. The puzzling per¬ 
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versions of the instinc t met with in adults can be shown to be little 
more than the persistence, often in a somewhat altered guise, of 
the normal manifestations of childhood. 

The periods at which the two developments in question take 
place arc the first four or five years of life and the four or five 
years following puberty respectively. In the former period the 
development runs through a prescribed course, naturally with in¬ 
finite individual variations, and the intcre.sting point is that the 
same course is then rejjeated, on a corresixindingly modified plane, 
when the time comes for the second period of development. This 
means that any particular feature in the first period, an arrest of 
develc»pment at one stage or a peculiar variation at another, will 
inevitably be repeated in the second period and will, of course, 
leave its trace for life, lletween the two lies the so-called “latency 
period” during which st*xual manifestations play a subordinate 
part and in any event do not undergo any development. 

Genetic investigation of the sexual instinct traces its roots back 
to infanc-y itsedf. It is here characterized by leading at first no 
inde{)endent existence, Infing parn.sific on the great life-preserv¬ 
ing instincts. Thus its first manifestations are to be seen in con¬ 
nection with sucking activities prolonged far beyond the actual 
need for nourishment and occurring in respect of objects quite un¬ 
connected with nourishment. The sexual nature of these acces¬ 
sory acts, with their later manifestations of kissing, thumb-suck¬ 
ing and nail-biting, is not simifly inferred from observation of 
them, hut can be amply demonstrated by the unravelling of their 
numerous derivatives. The interest.s aroused in connection with 
the mouth, the so-called “oral” stage of development, extend 
later to other bodily functions, notably those of excretion. This 
alimentary or pre-genital stagi' thus precedes that in which con¬ 
centration takes place in the genital organs projx'r, though some 
degree of genital activity, c.i;., what i.s known as infantile mas¬ 
turbation, occurs from a very early age. 

The first period of development may also be regarded, not only 
from the jK)int of view of the bodily areas concerned, but from 
that of the goal or object of the irnj)ul.se. It is evident that to 
begin with this is purely (oncerned with the child’s own body and 
sensation.s, the “auto-<‘rotic” stage. In the next, or “narci.ssistic” 
stage, the child becomes conscious of itself as distinct from the 
outer world and takes it.self as its first love object. Soon, however, 
its interests, curiosities and needs are aroused in connection with 
the environment, and here the other members of the family play 
a preponderating part. It is then that is generated the infantile 
conflict over incest on the solution of which will defx'nd so much 
of the later character and cai)acitics. The condemnation, and con¬ 
sequent repression, of sexuality at this age is almost absolute and 
appears to arise from internal as well as external sources. All 
the unconsdou.s conflicts to be observed at variou.s ages and in 
various sj^eres arc radiations from (he central conflict over 
infantile sexuality and the kc'rnel of this is its incestuous najure. 
Endless reactions, tendencies and traits of character in later life 
can be shown to have originated in repudiation of incest, and 
there is much reason for sui)rK)sing that this was the historical 
origin of morality and religion in the individual arid the race. 

The sc'xual instinct is not altogether .set from the first in the 
direction of (he opfxjsite sex. On the contrary, the evidence would 
make it seem necessary to assume a congenital bisexuality. This 
complicates the original situation in regard to the parents. In 
addition to the normal attitude of attraction towards the parent 
of the opposite sex with jealousy of the other parent, the classical 
“Oedipus complex,” there would appear to be always present 
more or less active indications of the opposite, the inverted Oedi¬ 
pus complex. The latter may become abnormally develoix^d as 
a result of flight from what was originally the normal. 

There is always intense repression of the early incestuous trends. 
Indeed, this repression i.s the centre and prototype of all later 
ones. The exact factors bringing it about are somewhat obscure, 
esijecially the relative importance of internal (inherited) and 
external ones. It is at all events certain that the process is 
connected with intense fear and guilt. The fear would seem to 
be essentially that of damage to the genital organs, but whether 
this arises purely in terms of punishment is not yet clear. The 



ABNORMAL PSYC:H0I.0GY 


Kuill, which is in larRc [nirt an elaborated product of fear, f)c- 
coines laK r wh;il we (lest ribed above as the su|^er-e^(^, the critical 
fa( ulty whic h pives rise to. atnong other things, the normal con¬ 
science 'f’he super-e^'o, which embodies the* image of the parents, 
may thus be termed the heir of the Oedipus complex. The sexual 
arul ho-.tile attitudes towards the parents are renounced to a 
greater or lesser extent, the child identifies itself with its con- 
cefjtio/i of the i)arent.s anti so incorporates into itself their images. 

A small f)art of these happenings is sometimes conscious and 
the caret 111 observer may clisccner indie atimis of this in the child’s 
condiKl, hut the essential ijart is certaitily throughout uncon¬ 
scious. 'I'he work flotic in the latter respect even at the ages of 
two and three >'ears old, gives uneijuivocal jiroof that the infer¬ 
ences drawn from studies of adults were correct. Melanie Klein 
has evolved a spec ial tc chni(|ue for the analysis of young children 
It is thought that thc'se early unconscious conllicts, or rather the 
way in which I he* child deals with thc'm are of vast importance 
for its whole future life. I’syc hoanalysis makes it likely (hat the 
furulamentals of character are jx-rnianenlly .set by (hr age of four 
or live. 'The possible outcomes of the conflicts, which are, of 
course, inlitiilc in number, may be groupcxl under four headings. 

OUTCOMES OF CONFLICT 

1. Sublimation.—"I'his term is applied to a jeroeess whereby 
the energy peiiaiiiing to a gi\en sc-xual im[)ulse can lo.se its spe- 
eilically sexual exciting character and the iinjmlse in its search 
for gratilic at ion he directed towards a non-.se.xual. and usually 
social, g<»al. 'I’he [crocess is enliicdy an unconscious one; and can 
neither he* initiated nor guidcal by any deliberate! effort. It oc¬ 
curs most c harai terist i( ally in res|)ec l of the* infantile elements 
(' component impulses”) out of which the sexual instinct as a 
whole is developed. It is a rt'versihle process, (hat is to .say, (he 
change is not brought about once and for all. Sublimations are of 
var>’ing stabilit)', and in certain circumstances the energy attach¬ 
ing to thimi can “regress” to its jerimitive form. 'The function of 
sublimation is e\’iden(ly to achieve at the same time a permissible 
gratiticalion for impulses which in their unaitercal .state would lx- 
condemned and checked and to make use of the energy thus set 
free tor the \arious needs and intc'rests of life. 

2. Reaction-formation.—'I'his is a barrier set up to dam 
bac k the partic ular repressed impulse. l''or instance, n\odesty i> 
developed to check .'iny tendency to self-display; cleanliness to 
check (he infantile fondness for playing with dirt. The energy 
of a reaction lormaliitn is aimed in the' opposite direction to the 
original impulse, wlu'reas that vrf sublimations Hows in the same 
direction. Another clifferemc' is that with sublimation it is de¬ 
rived from (he original impulse, lx ing merely a transformation of 
it, but with reaction-formations it derived from the ego or non- 
sexual part of the mind, opim-xal to the repre.ssecl imjrulses. 

3. Character-formation.-Maiiy durable character traits, 
suc h as ambitiousness, parsimouN’, timidity, and so on, have been 
traced to certain mental altitudes which became lixed in connee- 
tion with the early unconscious contlicts. A very great part of 
the whole char.u’ter originates in this way. A given trait may 
part.ike of the' nature of a sulilimation or of that of a reaction- 
lormalion, but more' often it is a complex prcjcluct. The trans- 
lortn.ition of (he unconscious matc'rial (in connection with the 
primarx- conllicts) into these character traits may be incomplete, 
in which case we speak of a neurotic character. They are then 
inlermc'dialc.' Ixlw'een normal character traits and neurotic 
symptoms, the neurosi.'c being built into the very structure of the 
c htiracter instead of api>earing, .is it usually does, in the form of 
something alic'n imposed from without. Such ca.ses arc harder to 
modify therapeutically than the commoner neurotic ones. 

4. Neurosis. —This is the last, but by no means the least fre- 
(juent, outcome of unconscious conllicts. Its apix'arance in this 
scries illustrates the very imixirtarit consideration, which was 
dealt wdth at some Ic'ngth earlier, to the effc'ct that neurotic man- 
ilcstations represent nothing more than one [xirticular mode of 
responding to general mental situations; their interest is rather 
sociological than pathological. The importance of them to 
psychology as a science lies in the fact that only by the avenue 


of neurotic manifestations, or borderline phenomena closely 
alliec! to them, is it possible to investigate the deeper strata of the 
mind, f.e., the foundation on which the rest is built. 

PSYCHONEUROSES 

At this point we may cast back to pre-analytical day.s and con¬ 
sider, in as condensed a way as possible, the vast problem of the 
neuroses as a whole. Two contrasting views have always ob¬ 
tained on thi.s matter, the popular and the medical respectively. 
According to the former, neurotic ailments are purposive; they 
are more or less deliberately produced by the patient's imagina¬ 
tion for variou.s motives, c.g., securing sympathy, self-indulgence, 
etc. Medical practice has always been strongly inlluenced by the 
same attitude, and the (.orres[K)n(ling treatment melecl out has 
often been extremely drastic. Officially, howexer, the medical 
view has been that such disorders are proper diseases, for which 
I the victims were, of course, in no W'ay rt'.siionsible. In practice 
! a comiiromise was generally reached, typified by the attitude 
cidied “kind hut firm.” The difficulty was to ascertain the nature 
of the “di.sea.se,” which was so plainly out of ordinary medical 
ex])erience. The fiction was desjierately invi-nted (hat there must 
he some suth disease but that unfortunately its traces in the 
brain were inx’isihle, and so the term “functional disease of the 
brain” was coinc'd. Janc't's researches lent colour to the medical 
view by demonstrating that in many hysterical manifest at ions the 
patient was really unaware of the dissociated mental processes, 
so that he could hardly he held responsible for them. On the ac'ti- 
i ological side, however, he contributed little beyond eonlirming 
(.'harcol’.s opinion that shock, both physical and mental, could 
play a part in addition to an heredit.ary disposition. Janet’s work 
was mostly carried out in respect of the signs of hysteria rather 
than the symjitoms. lie proved, fur instance, that a patient suf¬ 
fering from blindness or numbness could really see or feel, though 
with a part of the mind disso(.iated from consciousness. But, 
strictly speaking, this had little to do with the (]uestion of xvhc;ther 
causative mental [irocesses lay concealed behind the symptoms. 

It was Freud who first demonstrated that hysterical and other 
nc'urolic .symptoms have a meaning and in so doing he was also 
able to reconcile what, we haxc called the pojmlar and (he med¬ 
ical views on the subject. On the one hand there turned out to be 
this much truth in the popular xdew, that neurotic .symptoms are 
piirposc'ly brought about and (hat their function is to serve some 
quite jiersonal interest of the iiatient; hut this jmrpose is en¬ 
tirely unknown to the jiatient, for what had bec'ii regarded as a 
conscious process prox'cd to be an unconscious one. On the other 
hand, the medical view’ was true in so far as such events can 
he regarded as something hatipening to the patic'nt without his 
knowing why, or, therefore, being responsible for it ; but it was 
nevertheless something purj^osely brought alxout by a V)art of his 
personality and not a di.sea.se in the sense of an external accident. 

One further fwint in this connection. After the .symptom has 
been in this way created it can he put to further secondary u.ses 
in the interc'st of the patient (to secure .sympathy, escape dis- 
agree.'ible tasks, etc.), but only the smaller part of even these 
.secondary uses is as a rule c onscious. 

The unravelling of (he genesis of neurotic symptoms is an ex¬ 
tremely complicated affair and has taught us much about the finer 
mechanisms of unconscious mental processes in general. In re¬ 
gard to the proiilem of the neuroses themselves, (he outstanding 
conclusions that hax’c emerged are that they result from uncon¬ 
scious contlict and represent a compromise heixvccn the txvo com- 
|)onenfs of this contlict, and that the c.ssential source of them 
invariably lies in the scxu.il .sphere, though other adjuvant fac¬ 
tors may also be present. The symptoms represent a disguised 
form of sexual gratification, but this statement has to be supple¬ 
mented by two others to give it its projX'r meaning. In the 
first place, the symptoms also represent an expression of the 
forces opposed to the forbidden sexual irn])ulses; it is from this 
that the suffering of the neuroses proceeds, the suffering, what¬ 
ever form it may assume, thus signifying fear and guilt. In the 
second place, the imjiul.ses that obtain gratification are not sex¬ 
ual in the ordinary adult sense, but only the infantile compo- 
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nents which, as was described earlier, are destined to build up 
the adult instinct. What actually happens is that the subject of 
the future neuroses meets with some situation in life which, for 
reasons connected with errors in his early development, is difficult 
to cope with; the situation may be a really ditYicult one or one 
that would present no difikulty whatever to other i)eople who did 
not possess the particular disposition. He then withdraws into 
phantasy in which the external difficulties are overcome in his 
imagination; the phantasies become more and more “introverted,” 
more and more connected with okler unconscious ones which they 
revive, and they ultimately re-animate the oldest, most uncon¬ 
scious, i.f., most repressed of all, those concerning infantile sex¬ 
uality. The imagined and consoling gratitication of these is oj)- 
posed by the ego, the energy accorni)anying them displaced on to 
associated ideas, and a comi)romise formation built up in which 
both of the opposing factors in the conllict come to exprc.ssion. 
The structure of any neurotic .symptom is thus very elaborate and 
the genesis of it more com{)lex than might hav^e been supjwsed. 
The essential point is the tlight into consoling phantasy as an 
ostrich-like means of dealing with the real exigencies of life. 

The lamous psycho-analytic treatment with which the conclu¬ 
sions just indicated are hound uj), is designed to remedy the state 
of affairs hy introducing the unconscious part of the mind into con¬ 
sciousness. It recognizes that the natural method of dealing with 
forbidden inn)ulses has failed; it has laroved to be beyond the 
jjatienl's power to repress them satisfactorily, i.e., in a waiy that 
their energy can lind adec]uale ex])ression through various sub¬ 
limations and the socially permissible amount of direct gratifica¬ 
tion. It has proved impossible to find a solution automatically 
and uru (uisciously, so the analyst dec ides to call in the assistance 
of consciousness. 'Lhe process of reci.sing the ancient infantile 
conllicts in the light of adult knowledge, and with the help of an 
ego that no longer has reason to fc-ar the tem{)tation.s of child¬ 
hood, holds out every prospect of the patient finding more har¬ 
monious solutions than he previously could. 'The e.s.sencc of if is 
the transferring of the decisions, judgments, condemnations, and 
so on, from the old irrational unconscious sujier-ego, with its 
out-of-date nursery outlook, to the conscious self, fortified as it 
is with all the strength of the conscious personality and the knowl¬ 
edge of reiison. The i>atient is thus freed from the old tyranny 
and accpiires a control <A'er his full self never before possible. 

When the super-ego has been built up in childhood through the 
imprint of disharmonious inlluences, there is always the latent 
possibility of the remarkable occurrence known as miiltiplv per¬ 
sonality. This condition may take various forms. The simplest 
is a mere loss of memory for a section of past life, occasionally 
for the whole past life and personal identity; such case*s are com¬ 
mon in the police reports. More complicated is the condition 
when the consciousness remaining develops nttri])utes at variance 
with what was known to characterize the previous personality. 
If such cases are investigated hy means of hypnoti.sm, but i)rob- 
ably not otherwise, two or more definite ])ersonalities may be de¬ 
veloped. The relation they have to consciousness varies. They 
may become conscious in turns, one at a time, or there may be 
two consciousnesses, one being aware of the second, but not the 
second of the first. The splitting takes place typically in the 
region of th(? preconscious mind, and probably in the su^x^r-ego. 

Adler and Jung.—before leaving the subject of the neuroses, 
mention should be made of two alternative views to those of 
I'reud j)ut forward by Adler and Jung resixctively, workers who 
were for a short time colleagues of his. There is much in common 
between their two views, especially in their negative aspects of 
denying the conclusions Freud reached about the deeper strata of 
the mind. Adler put forward the suggestion that in the neurotic 
mind all attributes and feeling of inferiority tend to become 
identified with the idea of femininity, so that the motive of the 
neurotic trends is to secure in an infinite number of ways a 
“masculine position.” It can be shown that, though this view 
corresponds with a certain number of obsei^^ations in neurotic 
symptomatology, it is descriptive rather than explanatory, .since 
the formula in question is a composite product which can be 
analysed into a number of constituent elements. Jung’s view is 
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harder to present, for it avowedly passes beyond the canons of 
science and ejiter.«; the realms of both philosophy and mysticism. 
Essentially it consi.sts in the reinterpretations of psycho-analytic 
findings into extremely ab.stracL terms for which there is very 
doubtful warrant in the evidence to hand. 

Insanity.—Thi.s is not the place for consideration of the very 
complex problems of insanity, Init it must be pointed out that 
medical psychology, and especially psycho-analysis, has been 
able to throw a great deal of light on many aspects of them. The 
psychology of certain forms of insanity, notably paranoia (delu¬ 
sional in.sanity). manic-depressive insanity (mania and melan¬ 
cholia f, and to some extent dementia praecox, has been elucidated 
in a'very satisfactory degree, and even with (hose forms of insan¬ 
ity, e.g., general paralysi.s, that defxnd on structural changes in 
(he brain, the j)urely mental manifestations can be brought into 
line with our other knovvleilge of unconscious mental proce.sses. 

Borderline of the Normal.—To pa.ss to the other extreme, to 
the borderline of normal mental functioning. There is a large 
class of phenomena which indubitably indicate erroneous mental 
functioning and therefore come under the heading of abnormal 
psychology, but which nevertheless are, by what might be called 
a general consi)iracy. regarded as well within the realm of the nor¬ 
mal. This latter feat is au ()mi)lished by removing the phenom¬ 
ena from the .sphere of jisychological determinism and agreeing to 
ascribe (hem to vague processes such as “chance,” “inattention,” 
“accident,” and so on. We refer to the everyday occurrence of 
such errors as slips of the tongue and pen, forgetting of familiar 
facts (names, etc ). mislaying of objects, forgetfully omitting to 
carry out quite definite intentions, and a large number of similar 
phenomena. I'reud has shown hy a detailed analysis of numerous 
exami)le.s that these phenomena have a certain amount in common 
with neurotic mechanisms. It is (rue that their origin is not sex¬ 
ual (though of cour.se it may on occasion l>e so), and that the 
.source is only at times to be sought in the uncon.scious proper, 
but it can be demonstrated that they nearly all have a definite 
meaning and they arise from conllicts between opposing inten¬ 
tions which are not both clearly present in consciousness. 

Dreams.—Similar remarks apply to dreams, for many of the.se 
are situate on the same borderline. The older views aliout dreams 
have been entirely suiH-rseded by the penetrating study Freud 
has made of them by application of his psyiho-analytic method. 
The latent meaning behind dreams has been laid bare, the mechan- 
i.sms whereby this becomes di.storted into the fantastic imagery of 
most dreams have been elucidated, the reasons for this distortion 
are known, and the function itself of dreaming has been as¬ 
certained. Dreams are deviies, which may or may not be success¬ 
ful, for allaying stimuli (hat would ciisdjrh sleep. They achieve 
this hy a special mechanism which shows much in common with 
that of the neuro.ses. Thus there is an introverting rcgre.ssion 
towards unconscious, and usually infantile, material, the forging 
of a.s.sociations with a rejiressed wish in this .sjihere, and the 
disguise of the imaginary fulfilment of this wish, which has, so 
to speak, in a consoling fashion rejilaced the disturbing stimulus. 
The detailed investigation of dream life affords one of the readiest 
means of acce.ss to the unconscious. 

Phantasy Life.—Other products of the life of phantasy have 
also been e.xtcnsively investigated by the methods mentioned 
above. We can here only enumerate a few of the fields where this 
work has proved fruitful; (he mechani.sms and functions of wit, 
the meaning of humour, the explanation of such opposite phenom¬ 
ena as uncanniness (sense of awesome strangeness in a familiar 
.situation) and what is known hy the name of vu (sense of 
familiarity in a new situation), the sources of the imagination 
employed in such activities as art and literature, the signification 
of superstitions, folk-lore and mythological beliefs, and last but 
not least—the significance of religious emotions, beliefs and ritual. 

Super-normal Phenomena.—Finally a word must be said 
about the vexed question of so-called super-normal phenomena, in¬ 
cluding telepathy and spiriti.sm. In the eighties of the last century 
many interesting inve.stigation.s of these phenomena were car¬ 
ried out on the lines of medical psychology by various English 
observers, notably Gurney and Myers. They made a number of 
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^ agreimient Silk ^ writing, etc., which were 

others on Rubcnnc^-'*^ *^**^^8 done by Janet and 

« a 5tate of dissociation. Un- 
! seriouslv r^c j ® these lines and they have not 

tllft cKt«kf i-o-i by medical psychologists. 

‘06 Ctotf leason for Uh. is, obviously, lack of om'or.unity, for 

irAevcSt lt\ psychology and m super-normal possibilities rc- 
six*ctively has not yet proved mutually compatible; in other 
words. medium.s appear to guard themselves solicitously against 
the (liance ol submitting to a psycho-analysis. The matter there¬ 
fore rem.iins in an atmosphere of general .sceptici.sm. It is evident 
that a knowledge of the unconscious must inevitably be capable 
of throwing much light on many of the happenings recorded in 
this sphere, but how much ground the conclusions thus reached 
would cover it is imfjossible to say without actual exfxjrience. 

Btbi.tooraphy.— (A) General; The best historical accounts are given 
in Bernard Hart, The Psychology of Insanity (loi^) and Psycho¬ 
pathology (1927); Ernest Jones, 'The Treatment of the Neuroses 
(19:0) ; T. W. Mitchell, The Psychology of Medicine (1921) and Prob¬ 
lems in Psychopathology (1927) . For A. Adler’s work see The Neurotic 
Constrtfdion— Vber den nervdsen charakter, trans. B. Glueck and j. H 
Lund (1921) ; and tor C. G. Jung, The Psychology of the Unconscious, 
trans. B. M. Hinkle (1921). (B) Prc-analytical: Morton Prince, The 
Dissociation of a Personality (1906) and P. Janet’s work.s, most of 
which have been translated, are indispensahle; the best of the latter 
is The Menlfil State of Ifvstericals (1021). Milne Bramwell, Hypno¬ 
tism (loi.G is an eveelient text-book, it') .Analytical; Sigmund 
Freud has iiuhlishcd .some 20 volumes, all of which have hern 
translated. A bibliography will be found in his Collected Papers 
(i<)24, etc ). The best volume to begin with is his Introductory 
Lectures on Psycho Analysis (n)sti). In addition the following may 
he consulted with advantage; K. Abraham, Selected Papers (1927); 
S. Ff'rcnczi, Contributions to Psycho-Analysis, vol. i. vol. ii. 

(ig2b); J. ('. FUigel, Psycho Analytical Study of the. Family (1921); 
Ernest Jones, Papers on Psycho-Analysis (192.O, and Fssays in 
Applied Psycho-Analysis (1924)- (I^- J ) 

ABO: -vcc Turku. 

ABO-BJORNEBORG: sec i t kKu-l’uRi. 

ABODE. Iti English law this term has a more restricted 
nn atiiiig than domicile, being used to indicate the place of a man's 
le.sideiice or business, whether that be either lem{)<)rary or per¬ 
manent. The law may regard fur certain purposes, as a man's 
abode, the plate where he carries on business, though he may 
reside elsewhere, so that the term has tome to ha\e a looser 
signil'naiice than residence, winch has been tlelined as ‘where a 
man li\es with his f.irnily ami sleeffs at night” (A’, v. Ilamtnond, 
1H52, 17 Q H. 77-' ). In seiA'ing ;i notice of action, a solicitor’s 
filace of business may be gi\'en a,s his abode {Roberts v. Williams, 
itS.pSi ,S E- JM I , 24), and in more recent decisions it ha.s bei'ii 
similarly held that where ;i notice was re(|uirecl to be served under 
the Public Hi'alllv .\t I 1S75, either personally or to some inmate 
of the ownei’s tir occupier’s “place td' abode,” a place of business 
was sulTtcient. {See Domic ii.L. ) 

ABOLITIONIST, :\u advocate of the abolition of slavery. 
The term as used in the United Slates referred .speciliaill>' to those 
persons who, during the >ears iS^o-tfi, made it their mission to 
advocate the immediate abolition of negro slavery. In .spite of 
riots, ass.iulls and persecutions of every kind, they carried on 
their task by means of the press, tracts, lectures and petitions to 
Congress. .Among the outstanding leaders of the abolitionist move¬ 
ment were William Lloyd Garrison. Wendell Phillifis, Liicrefia 
Mott and Joiin Brown. {See Slavery.') 

ABOMASUM, tlie fourth or rennet stomach of rumin.ints. 
It is that p.irt of (he digestive apparatus in which cliemical 
digestion takers place (.S'ee Pecora.) 

ABOMEY, capital of the ancient kingdom of Dahomey. West 
Africa, now included in (he French colony of the same name. Pop. 

IE300. ‘d whom 15 were Europeans. It i.s 70 mi. north 
by rail ol the seafiort of Kotonu. Abomey is built on u plain, 
800 ft. above sea lecid The town w'as surrounded by a mud wall, 


() mi. in circumtercMue, with a ditch 5 ft. deep, filled with a dense 
growth of prickly acacia, the usual defence of West African 
strongholds, I here were six gates. Within the walls were villages 
jiieparuted by fields, several royal pvilaces. a market-place and a 
large s<|uare containing the barracEs. In Novcmlrer Behan- 


an, the king of Dahomey, being defeated by the French, set fire 
to Abomey and fled northward. Under French administration the 
town has been rebuilt, placed (1905) in railway communication 
with the coast, and given an ample water supply. It is an impor¬ 
tant centre of fetish worship. 

ABOMINATION, anything regarded with aversion as were 
things contrary to omen (Lat. ab, from, and ominor forbodc). 
Evil doctrines and impure ceremonial practices are so-called in 
the Bible. Hebrew authorities hold that the expression “abomina¬ 
tion of dc.solation” (Matt, x.xiv. 15; Mark xiii. 14) refers to 
the desecration of the Sac red Temple of Jerusalem by the erection 
of heathen statues (see s.v. Jewish Encyclopedia). 

ABOR (-4 -bari- untamed), an Assam tribe inhabiting hills 
north of the Brahmaputra, subdivided into Minyong, Galong, 
Padam and other groups. They fall into patrilineal exogamous 
septs with traces of dual organizjition. A cross division exists into 
Mishing and Mipak—“pure” and “impure,” the latter condition 
being hereditary, and contagious as a result of sexual intercourse, 
though exogamy is not affected by it. The dead are buried; 
monogamy [)revails, but the Galongs practise the Icvirate and poly¬ 
andry within the family circle; slavery, tattooing and segregation of 
the unmarried obtain, but there is no head-hunting. Public affairs 
are managed by elders and offenders are lined by the nmdorn con¬ 
fiscation of property; the property owner mu.st execute the order 
of the court in order to recov^er from the culprit in his turn. 
Weapons u.sed include Jong swords, crossbows, bows, poisoned 
arrows and .spears. Men wear bark loincloths with t.ails, women 
a string of small circular metal plates, often the only garment. 

See Dnff-Sutherland-Dunhar, Abors and Galongs (Mem. .Asiatic 
Society of Bengal, 1916); CuniminR, The Aburs (Assam C'en.Mis Re¬ 
port, 1921, 1 , Appendix B, iii.). 

ABOR fflLLS, a tract of country on the north-east frontier 
of India, occupied by an independent tribe—the Abors. who are 
divided into clans. They live north of Lakhimpur, between the 
Miri and Mishmi hills in the extreme north of Assam, where the 
Brahmaputra (Dihang) debouches on to the plain. The country is 
exceedingly difficult and entirely mountainous and forest clad, with 
great rivers running for miles in rocky gorges, and unnavigable 
beyond Fasighat. Communication is only by the roughest tracks 
from village to village. The rainfall is very heavy. The term 
Abor is Assamese signifying “barbarous” and is aiiplied by the 
Assamese to many frontier tribes; but is restricted especially to 
the abox'e tract. The Abors frequently raided the plains of Assam. 
They were first visited by the Fmglish in 1826. From 1848 they 
carried out numerous raids and outrages on the neighbouring 
tt;rritory and several expeditions were sent against them, while a 
blockade was instituted from 1894-1900. I'rom 1911 onwards 
parties under military escort surveyed the border. 

ABORIGINAL LANGUAGES, languages spokt'n by the 
native inhabitants of certain countries. The term is generally 
applied to tongues called non-Hterary languages, “jargons,” broken 
lialeets. etc., but is more correctly used of languages which, what¬ 
ever (heir state of development, have left their individuality unim¬ 
paired iqion the territory where they originated. Aboriginal lan¬ 
guages of Africa, for example, are the Bushman iq.v.), dialects; 
of China, the Lolo (</.r.), Man-tse, No-su, Mo-so, etc. 

ABORIGINES, a mythical people of central Italy, supposed 
to have descended from near Reate (an ancient Sabine town) 
upon Latium, whence they expelled the Siceli and settled down as 
Latini under a King Latinus ( Dion Halic. i. g. 60). The etymology 
of (he name (ab origine.), makes them the original inhabitants 
(- Gr. avrbxOovey) of the country, but is inconsi.stent with the 
fact that the oldest authorities (e.g., Cato in his Origines) re¬ 
garded them as Hellenic immigrants, not as a native Italian people. 
Other explanations sugge.sted are arborigines, “irce-born,” and 
aberrigincs, “nomads.” 

The term “Aborigines” indicates the inhabitants found in a 
country at its first discovery. The Aborigines’ Protection Society 
was founded in 1838 in England as the result of a royal com¬ 
mission appointed at the instance of Sir T. Fowell Buxton to en¬ 
quire into the treatment of the indigenous populations of the 
various British colonies. 
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ABORTION, the premature separation and expulsion of the 
contents of the pregnant uterus. It is usual to call premature la¬ 
bour of an accident type a “miscarriage,” in order to distinguish 
“abortion” as a deliberately induced act, whether as a medical 
necessity by the accoucheur, or as a criminal proceeding (see 
Medical Jurisprudence); otherwise the term “abortion” would 
ordinarily be used when occurring before the eighth month of 
gestation, and “premature labour” subsequently. As an accident 
of pregnancy, it is not uncommon, although its relative frequency, 
compared with that of completed gestation, has been very differ¬ 
ently estimated by accoucheurs. It is more liable to occur in the 
earlier than in the later months of pregnancy, and probably occurs 
more readily at times corre.sponding to those of the menstrual 
discharge. It may be induced by numerous causes, both of a local 
and general nature. Malformations of the pelvis, accidental in¬ 
juries and the diseases and displacements to which the uterus is 
liable, on the one hand; and, on the other, various morbid condi¬ 
tions of the ovum or placenta leading to the death of the foetus, 
arc among the direct local causes. The general causes embrace 
certain states of the system which arc apt to exercise a more or less 
direct inlluence upon the progress of utero-gestation. The tendency 
to recurrence in persons who have previously miscarried is well 
known, and should be borne in mind with the view of avoiding 
any cause likely to lead to a rejictition of the accident. Abortion 
resembles ordinary labour in its general phenomena, excejiting 
that in the former haemorrhage, often to a large extent, forms one 
of the leading .symptoms. Treatment consi.sts in rest, astringents 
and sedatives, to prevent the occurrence when it merely threat¬ 
ens; when abortion is inevitable, it is directed towards speedy 
and complete removal of the entire contents of the uterus. 

Among primitive savage races abortion is practised to a far less 
extent than infanticide which offers a simpler way of 

getting rid of inconvenient progeny. But it is common among 
the American Indians, as well as in China, Cambodia and India, 
although throughout Asia it is generally contrary both to law and 
religion. How far it was considered a crime among the civilized 
nations of antiquity is uncertain. 

The English law on the subject is now governed by the Offences 
against the IVrson Act, 1861, which makes the attempting to cau.se 
miscarriage by administering poison or other noxious thing, or 
unlawfully using any instrument, equally a felony, whether the 
woman be or be not with child. No distinction is now made as to 
whether the foetus is or is not alive, legislation appearing to make 
the offence statutory with the object of prohibiting any risk to the 
life of the mother. If a woman administers to herself any poison 
or other noxious thing, or unlawfully uses any instrument or other 
means to procure her own miscarriage, she is guilty of felony. 
The puni.shment for the offence is penal servitude for life or not 
less than three years, or ordinary imprisonment for not more than 
two years. If a child is born alive, but in coiLsequence of its pre¬ 
mature birth, or of the means employed, afterwards dies, the 
offence is murder; the general law as to accessories applies to the 
offence. 

In all the countries of Europe the causing of abortion is now 
puni.shable with more or less lengthy terms of imprisonment. 
Indeed, the tendency in continental Europe is to regard the abor¬ 
tion as a crime against the unborn child. In the United States it 
is a statutory offence in all states of the Union, but the woman 
must he actually pregnant. In most states not only is the person 
w’ho causes the abortion punishable, but also anyone who supplies 
any drug or instrument for the purpose. 

Bibmograpiiy.— Sir J. Stephen, Hiatory of the Criminal Law of 
England (iSS.r) : A. S. Taylor, Principles and Practice of Medical 
Jurisprudence. (1894) ; Sir W. O. Russell, Crimes and Misdemeanours 
(1806) ; L. Hochheimer, Crimes and Criminal Procedure (New York, 
i8q7) ; Roscoc’s Evidence in Criminal Cases (1808) ; Archbold’s Plead¬ 
ing and Evidence in Criminal Cases (1900); Treub, van Oppenraag 
and Vlaming, The Right to Life of the Unborn Child (New York, 
iQO.O ; F. Berolzheimer, System der Rechts- u>id Wissenschaftspkiloso- 
phie (Munich, 1904) ; A. A, Tarclieu, Etude midico-Ugal sur I’avorte- 
meni (Paris, 1904’); C. Sirtori, Ann. di Ostet. (iQi3)» i. p. i; W. 
Benthin, Ueber Kriminellc Fruchtahtreibung, Zeltschr. f. Geburtsh u. 
Gynak (1Q15) ; Taylor, Principles and Practice of Medical Jurispru¬ 
dence (London, 1920); Peterson, Haines and Webster, Legal medicine 


and toxicology (Philadelphia, 1923).; Ueber die Zunahttte d^ Fruckt- 
ablreibungen vom StandpunkU der Volksgesundheit und Rassen- 
hygienCf Veroffentl. a. d. (jcb. der Mcd.-Verwalt (1926). 

ABORTION, CONTAGIOUS, an infective disease of cat¬ 
tle, horses and sheep which frequently causes premature birth in 
otherwise healthy pregnant females. In Great Britain the condi¬ 
tion is most frequent and of greatest economic importance in 
cattle. 

Cattle.—Most cases of abortion in cattle are due to the bacil¬ 
lus of contagious abortion, described by Bang and Stribolt in 
1896; a few isolated cases, and outbreaks may arise from other 
causes. 

The condition is widespread and is more prevalent where ani¬ 
mal husbandry and dairy-farming are common. Although the 
disease is not usually fatal to the cow, temporary illness and loss 
of flesh occur; lactation is markedly interfered with; and many 
cows <lo not conceive again for prolonged periocKs, or may remain 
permanently sterile. At one time it was thought that the bull was 
the chief factor in the spread of the disease but this view is not 
now widely held, though it has been shown that the bull may con¬ 
tract the disease, and that lesions may exist in the seminal vesicles 
and testes, so that during coitus infection may be conveyed to the 
cow. The present-day belief is that the ingestion is the commonest 
method of contracting the dise.ise, the principal source of the 
causal bacillus being tlischarges of an infected animal per viiginam. 
These di.schargcs may retain their infectivity.for considerable 
jx'riods. In addition, the udder acts as a re.servoir for the organ¬ 
ism, which can remain l()cat(‘d in this site without giving rise to 
alterations in (he mammary gland; during lactation, the bacillus 
finds its way into the milk and may bi‘ present in the faecal matter 
of calves born from and reared on infected cows. Once contami¬ 
nated material becomes deposited on pastures where healthy cattle 
are grazed, or in yards where they feed off the ground, infection is 
certain to follow. In non-infected herds the introduction of an 
infected animal is a fertile .source whence the disease may spread 
rapidly. Naturally occurring cases of the disease are mostly con¬ 
fined to rattle but outbreaks have been recorded in sheep and 
swine. Experimentally, the di.sea.sc may be transmitted to many 
.species of animals both large and small. 

The Cause.—The causal organisms are aerobic. non-mot.ile, 
non-sporing. Gram-negative, short thick rods, with rounded ends 
having a marked tendency towards aggregation into round or 
irregular clusters. 

Whether natural infection occurs by ingestion and entrance into 
the blood stream, or by way of the vagina, the bacillus reaches 
the uterus, which is a predilection site in the pregnant female. 
Here a variable amount of exudate collects bctw'cen the lining 
membrane of the uterus and the chorionic layer of the placenta 
ranging from yellowish to dark brown in colour, and from thin 
and pus-like to thick, tenacious and glutinous in consistence. The 
connective ti.ssue underlying the chorion, and also the umbilical 
cord, undergo alterations and become infiltrated. As a result of 
these changes the foetus dies in utero or is expelled. If expulsion 
does not occur, mummification may supervene and retention may 
ensue over a prolonged period. 

In aborting cows, the placenta is infiltrated with a yellowish 
gelatinous material and whitish muct)id flakes are sometimes pres¬ 
ent, the foetal cotyledons are partly or entirely yellowish and 
macerated. The tissues of the foetus may be abnormally moist 
and the great cavitie.s may bold quantitie.s of blood-stained serous 
fluid. Infected pregnant cows may abort at any period of gesta¬ 
tion but around the fifth to the sixth months is more common; 
occasionally, infected cows may undergo a normal pregnancy. 
Generally, in herds where the outbreak is of recent origin, abor¬ 
tion occurs earlier than when the affection is of longt'.r duration. 

Incidence of the Disease. —When infection is introduced 
amongst animals, which have been free of the disease, the inci¬ 
dence may lx* noted with an increasing frequency until eventually 
few animals escape. If the aborting animals are again bred from, 
the infection gradually subsides, until only the newly introduced 
animals calve prematurely. Although many cows lose their calves 
without premonitory symptoms, as a rule the act is preceded by a 
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mucoid, purulent or blood-stained discharRc; in addition, normal j 
parturition may be observed, but usually in a very nioditied form. ‘ 

Secondary infection of the uterus may follow, es{.)ecially it the 
foetal membranes are retained and a condition of sapraemia or 
septicaemia may be set up (see SnrsisR Although putridity is 
not a character of conta;(i«)US abortion, the secondary infections 
quickly lead to a very oftensive condition of the retained placenta. 
A.S a cor)se(|uen(e of these changes, animals become affected with 
a chronic emlomelritis with sterility as a sequel. 

Some animals may become prcftnant to abort a second time, 
but it is more usual for the animal to carry her calf to a normal 
parlurilion and to alxjrt at the subsequent pref^nancy, Sta- 
listi(s show that the majority of cows do not abort more than 
once. In the early months of [ireftnamy the calves are l)orn dead; 
later, they may Ijc living, and frcmi the eighth month many are 
reared. Although tlu; cow rn.iy only abort oiue, she: may remain a 
carrier of the disease lor a considerabli- time. 

Diagnosis of the disease may be arrived at by the microscopi¬ 
cal e.xamination of the urnontaminatirl diseharees and di.sea.sed 
placental membranes. Two blood tests are also available, the 
agglutination and the coniplemenl-fi.xation test.s; tlie te( hnique 
of th(* former has been chsirly detined by MTadyean and Stock- 
man and the method i.s now ext in ac ely us; d in diagnosis, blood 
taken from the jugular vein of an animal may be sent to a veter¬ 
inary palhologieal lal)oratory. ami thi' result will show whether the 
animal is affected,with contagious abortion, it is necessary to re- 
[H-al the test after a few weeks as single tests arc open to error 
when dealing with reuntly infected animals. The method is of 
value in eliminating affected animals from herds, and in prevent¬ 
ing the introduction of newly ]Hiri based, infected anim:its, into 
clean herds. As a means of pri'veniing spread of the disease the 
agglutination test is of great value; the healthy animals are sep¬ 
arated from the reactors and kig)! in strict isolation; their numbers 
are augmented out of their own ))rogeny, or by i>urehased animals, 
which have not reaited positively to the aggliilina:ion test. 

Where this method is not adopteii animals showing signs of 
abortion should be strietly isolated. V'ery rigid disinfection should 
be carried out especially after abortion has occurred. The foetus 
and (he pKueiita should be burnt ;ind all discharges thoroughly 
(lisinfei ted. The uterus may be treated with medicated douihes 
;uul the external genitalia kept ns aseptic as ])ossible. In sueh 
herds the preputial hairs of the bull should be clipped and thi; 
prepuie should be irrigated with a suitable disinfectant alter each 
service. 

Kvery case of abortion should be regarded as of the contagious 
variety unli'ss proved to be otherwise by sero-diagnostic: tests. 
In badly infected herds every eflort should be made in order 
that aborted cows may lonceive again, so that an immune herd 
may be acquired eventually. 

Methods of vaciinatioii have l)een introduced. Both dead and 
living abortion bacilli have beeii used in the endeavour to estab¬ 
lish an immunity. In haigland, (he use of the living vaccine has 
been advisial by the Ministry of Agriculture and Fisheries. The 
method consists in (he subcutaneous inoculation of a nias.sive do.se 
of living abortion bacilli into the virgin heifer, or the non-pregnant 
eowc Intereour.se is not allowed for eight weeks. 7 'he object, is 
to establish (hat degree of immunity which a natural attack 
lonfers, and to previait the undesirable sequelae w'hich occur in 
(he pregnant animal; the i)rocess .should be repeated annually 
until (he diseast' i.s controlled, X'accination should not be resorted 
to in herds whiih are only very slightly affected, or in herds which 
arc free of the condition. 

In some eountriis attemi)ts have l>ccn made to control the 
di.sease by legislative methods, 

Mares. —The aetiology of this condition has been studied in 
various parts of (he world and although several organisms have 
been described, the bacillus abortivo-equinus is now held to be 
the cause of the majority <>t ou(!>reaks of marc abortion. 

In (ireat Britain the subji'ct has lieen studied by M'Fadyean 
and Edwards, and their observations indicate that the commonest 
cause of altortion in marcs and joint-ill in foals is the B. abortivo- 
equinus. 


The bacillus is small and pleomorphic; it may resemble a coccus, 
or occur in short, plump bacillary forms. It is motile, non-sporing 
and Gram-negative. It grows readily on artificial media and on 
agar its surface culture is characteristic. Experimentally, the dis¬ 
ease can be transmitted to other farm animals and to small 
animals. 

The agglutination and comiilemenl-tixation tests are ai)plicahlc 
for diagno.stic purposes. 

The symptoms and lesions are in some respects similar to those 
observed in cattle but the placenta usually show's less alterations. 

Mares are more liable to secondary complications such as 
laminiti.s, synovitis and pneumonia. 

Sheep. —A vibrio has been described as the chief cause of out¬ 
breaks of abortion occurring in pregnant ewes (M’Fadyean and 
Stotkman>; the.se slightly curved organisms are motile and ran !y 
exceed 3/i in length. They are Gram-negative and stain readily 
with the ordinary aniline dyes. They may lie cultivali'd under 
somewiiat similar conditions to (he bacillus of contagious abor¬ 
tion of cattle and their distribution in naturally occurring ca.scs 
follow's somewhat the same lines. A similar vitirio has also beiai 
isolated from cows, which have aborted, but outbreaks of abor¬ 
tion in cattle are not usually regarded as being vibrionic in nature. 
Infection may take place per os or per va^inam and the act of 
abortion usually follows earlier in ew’cs than in cows. 

(A. R. S.) 

ABOUKIR, a vill.ige on the Mediterranean coast of Egypt, 
r.;j Irn. north-c.ist of Alexandria by mil. The nu'aning of the name 
is “Father Cyrus,” W'ho was a Coptic saint. Stretching eastward as 
far as (he Ro.setta mouth of the \ile is (he spacious bay of A])ou- 
kir, where on Aug. 1, 171)8, Nelson fought (he battle of llie Nile. 
Near Aboukir, on March S, 180J, the British .arnn’, eommanded 
by Sir R. Ahereromby, landed from its transports in the face of a 
strenuous opposition from a IVench force cntremhi'd on the 
beach. 

ABOUT, EDMOND FRANCOIS VALENTIN fis s- 

18S5), French novelist, jiublicist and journalist, was born Fi'b. 14 
1S.1.S, at Dieux.e, in Lorraine. Among his college contemporaries 
at the Ecolc Normale were 'raine, Fraricisque, Sarct'v, Challemel- 
Eacour and r’revost-Paradol. (H them all About was, according 
to Sarcey, the most highly vitalized, exuberant, brilliant and 
“undisciplined.” After a brief period spent at (he Freni h si hool 
in Athens he returned to Paris, and became an industrious and 
lively journalist. About's attitude towards the Empire was (hat 
of a candid friend, lie greeted the liberal ministry of Emile 
Dllivier at the beginning of 1S70 with delight, and welcomed the 
Eranco-German War. 

With the fall of the Empire he became a republican, and, always 
an invi^terato anti-clcrical. he fought, against (he conservative 
reaction which made head during the first years of the republic^ 
ITom 1872 onwards for some five or six years hi.s paper, (he 
XIX^ Sieclc, of which he was the heart and soul, bi'came a 
power in the land. On Jan. 23 1884, he was eleeied a member 
of the French Academy, but died Jan. 16 1SS5, before taking his 
.seat. About’s best work is to be found, not in the once famous 
Roman d'lni brave homme (1880). but in the books that are 
almost wholly farcical, Lc nez iVun notaire (1802); Le roi des 
mon/af^nes (1S56); L’f/omme d Voreillc casser, (iSoj); Trente 
ct quarantc (1858); Le eas de df. Cuerin (iSo.'). Here his 
mo.st genuine wit, his Sfirighlliness, his vivacity, the fancy that 
was in him, have free plav. 

ABRABANEL, ISAAC, called also .XnRAVA.vi i., AnARHA.vcL 
(1437-1 508), Jew'ish statesman, philosopher, theologian and com¬ 
mentator, was born at Lisbon of an ancient family w-hich claimed 
descent from the royal house of David. Like many of the Spanish 
Jews he united scholarly tastes with political ability. He w-as 
a favourite of King Alphonso V., who entrusted him with im¬ 
portant state business, but after his death in 1481 Abrabanel 
was compelled to flee to Spain, where he held for eight years 
(i48>4~q2) the post of a minister of state under Ferdinand and 
Isabella. After the expulsion of the Jews from Spain in 1492 
Abrabanel resided at Naples, Corfu and Monopoli, and in 1503 
removed to Venice, where he was a minister of state till his death 



ABRACADABRA—ABRAHAM 


in 150S. Abrabanel was one of the first to see that for Biblical 
exegesis it was neccssarj' to reconstruct the social environment 
of olden times, and he skilfully applied his practical knowledge 
of state-craft to the elucidation of the books of Samuel and Kings. 

ABRACADABRA, a word analogous to Abraxas (.q.v.) 
used as a magical formula by the Gnostics of the sect of Basilides 
in invoking the aid of beneficent spirits against disease and mis¬ 
fortune. It is found on Abraxas stones, which were worn as 
amulets. The Gnostic physician Serenus Sammonicus gave pre¬ 
cise instructions as to its mystical use in averting or curing agues 
and fevers generally. Subsecjuently its use spread beyond the 
Gnostics, and in modern times it is applied contemptuously to 
complicated, unscientific hypotheses. 

ABl^HAM or (Genesis xi. 26-,xvii. 5) ABRAM is the 
progenitor of the cho.'^en peojde, the “seed” of the "promised 
land," Canaan (Gen. xii. 7; xiii. 15: xv. 18, etc.). He was the 



Abraham, the first of the great biblical patriarchs, being pre- 

VENTED BY AN ANGEL FROM OFFERING UP HIS SON. ISAAC. AS A SACRI¬ 
FICE. AFTER A RELIEF OF THE LIFE OF ABRAHAM ON THE DOORS OF THE 
BAPTISTERY. FLORENCE, BY GHIBERTI 

first of the three Patriarchs. He was extolled as “the Friend of 
God" (Isa. xli. 8; 2 Chron. xx. 7; cf. James ii. 2^, and also the 
Mohammedan tradition), and as the “Father of the baithful” (cf. 
Rom. iv. ii). To the present day the Jews trace their de.scent 
from him and from his progeny; who in accordance with the 
promise were to be as numerous as “the stars in the sky” (Gen. 
XV. 5) and “the sand on the sea shore” (Gen. xxii. 17). On the 
other hand in the New Testament it is declared that God can 
raise up children unto Abraham from stones (Matt. iii. 9), possi¬ 
bly an allusion to the myth of Deucalion and Pyrrha or to an 
Aramaic play upon words (h'nin “sons,” abnhi “stones”). To rest 
in Abraham’s bosom, the bosom of the progenitor of the race, was 
the summit of eternal peace (Luke xvi. 22 scq.). 

The Different Accounts.— The stories in Gen. xi. 27-xxv. 
11 belong to a larger whole. The basic conception upon which 
they are chosen and' brought together is a single one. Despite all 
human opposition and despite all apparent despair and hopeless¬ 
ness, God holds forth his promise and brings to realization his 
scheme of salvation. Abraham, the bearer of this promise, is the 
pattern of peaceful and childlike faith, who stands firna against 
all dangers and disappointments. From the first his difficulties 
were exceedingly great. 

He had to leave his home and people and, following the course 
of the sun, go on into a foreign land, the very name of which has 
not been told to him by God (Gen. xii. i). The mighty Canaan- 
ites prevent his peaceful establishment (Gen. xii. 6), so he tarries 
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in Shechem (xii. 6), Bethel (.xii. 8), Hebron (xiii. 18), Gerar 
(xx. 1) and Heersheba (xxi. 33). At the very beginning he is 
comiHdled by a famine to leave Canaan and to go into Egypt, 
where his wife Sarai (Sara) is in danger through his untruth 
(Gen. xii. 10-20, cf. xx. 1-18, where the scene is ( 5 erar). Hardly 
has he again .settled in Canaan when di.ssensions among the shep¬ 
herds bring a new danger, and he has to part from his only kins¬ 
man Lot. In calm trust in God, Abraham leaves the choice of 
locality to Lot (xiii. 9), wdio chooses the fruitful land on the 
other side beyond the borders of the promised land. Further- 
difficulties ari.se when Lot falls into captivity (ch. xiv.) and, 
finally, into e.xtreme danger, at the destruction of Sodom (ch. 
xix.). Nevertheless here also Abraham’s trustful confidence pre¬ 
vails, and he receives the promise of God in the form of a cove¬ 
nant (chs. XV. and xvii.). There was to be born a son to the aged 
and childless couple and Abraham believed: his calm, childlike 
(rust represents the just relation lictween man and God. This is 
the real meaning of the famous verse (Gen. \\\ 6) with which, in 
the New Testament, the profoundest thoughts of the Christian 
doctrine of justification are eonnected (Korn. iv. 3; Gal. iii. 6). 

A new side-issue is Abraham’s marriage with Hagar, for the 
offspring of that union, Ishmael, cannot l>e heir (Gen. xvi., cf. 
xxi. 8, seq.). Finally Isaac, “the .son of promise,” is born (xxi. i, 
seq.)y and Abraham by means of a covenant with the king of 
Gerar gets a footing near the borders of the promised land (xxi. 
?2 seq.). Then comes the severest test of his faith: (he son of 
the promise must be willingly sacrifued! Even this test Abra¬ 
ham stands and God renews the promise (ch. xxii.), and yet 
towards the end of his days all that he has acquired as his c.state 
is a grave (ch. xxiii.) This tomb of the Patriarch near Hebron is 
the sign that one day the whole territory shall belong to his 
descendants. Isaac, it is true, is still without an heir when Abra¬ 
ham dies in a good old age; and the old man’s last thoughts con¬ 
cern themselves with (he marriage of his son with a w'oman from 
his far-off home (ch. xxiv ). For Isaac is the heir, not Ishmael, 
or the children of Keturah; and Abraham has gained nought in 
the land of Canaan but a grave and his belief in the Promise. 

Analysis of Sources.—These stories do not form a unity. 
The isolated stories who.se concrete pcrspicuousncss and brevity 
are unsurpas.sed are woven into a garland of sagas. They were 
collected in three or four larger works and finally put together 
in their present form, from the above-mentioned point of view. 
(Sec Old Testament and Genesis.) To the latest 

work, the so-called Prie.stly Codex (P.), arc ascribed Gen. xi. 
-7» 3I1 32; xii. 4/;, 5; xiii. 6, wb, 12; xvi. la, 3, 15, 16; ch. xvii.; 
xix. 29; xxi. lb, 26-5; ch. xxiii.; xxv. 7-1 la. As the work of the 
Elohist (E) are reckoned chs. xv. and xxiv. (?) in part, and 
nearly all chs. xx., xxi. and xxii. The rest belongs to the works 
of the two Jahwists (L, i.c., (he older “Lay-source” [so Eissfeldt] 
and J). The accuracy of this analysis is, however, in some details 
doubtful. More imjiortunt is the fact that the stories, despite 
many noticeable duplieation.s (cf. ch. xii. 10 scq. and ch. xx., chs. 
XV, and xvii., chs. xvi. and xxi.), agree in all essentials. The 
etymological explanations of names and word-plays are of funda¬ 
mental importance as stylistic criteria. 

Historical Value.—The style and content of the stories de¬ 
viate from strictly historical w’riting. The narrative does not 
concern iLsclf with the political, social and economic events and 
conditions in the life of the peoples (with the sole exception of 
ch. xiv., on which .see below), but with family idylls, delineated 
with an arti.st’s love, the details of which, however, are beyond 
the reach of the historian. The question, therefore, of the real 
historical worth of the details is difficult to decide. On the other 
hand, scepticism as to the historicity of the patriarch himself 
goes too far. Some would suppose that the figure of Abraham 
owes its origin merely to the imagination of the poet; or that 
Abraham is merely a personification of the people who derived 
themselves from him, and that the sagas and legends concerning 
him and other patriarchs are only a reflection of later tribal his¬ 
tory. According to other scholars, the heroic figure of Abraham 
is based on a Canaanite god who was worshipped in the holy 
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frff-S of Shfchem anrf Hebron. In this case the Israelites arc 
supposed to have taken over the cult-centres and the rites; al- 
(houph, ju(l>s'in»t from (heir hatred of the earlier peoples, it is 
not very likely that they humanized their >?ods and heroes and 
re^arfled (hem a‘; the i)rogenitors of their own people. All these 
ex[)lanat ions, however, have an air of unreality about them. 
From beRinninj? to end all that Abraliam does and suffers is pc- 
(uliar to individuals. Mylhical outlines are wholly wanting, even 
minules are n(»t ascribed to him (in contrast, for example, to 
M(»ses). Kven his human failing.s are not disgui.sed (his untruth, 
•vii, I,?: XX. 2; his frailty, xvi. 0; his doubts, xvii. 17). Were his 
shape devised with something of the idea of establishing Israel’s 
right to Canaan, one would look for some other sort of figure. 
A(( ording to the later sagas—some of which have been preserved 
—the Patrianhs w'ere mighty heroes who conquered the land 
with signs and miracles, and held firmly to the later sacrificial and 
food laws. It is just the unfavourable traits in the characters 
of the Patriarchs and the undesirable traits in their lives, and the 
cons< iouMH'ss of a difference between the; patriarchal and the 
Mosaic iieriod as regards the idea of Cod and the cults, that 
iTiu.st rest on an historical foundation. 

The Two Names: Abram and Abraham. —The double name 
is pKM uliar, Ab ram means “the father is exalted” or “the exalted 
father”; the word “Patriarc h” is really nothing more than a Greek 
translation of this name. Lesser known bearers of the name 
were called Abiram (Num, xvi., etc ). Ab-rahdm is the new name 
which the patriarcfi received from God from the moment of the 
solemn covenant (Gen, xvii. 5). A new name*—mostly with a 
slight variation (cf. Sarai-Sara, Ilosea-Joshua, Eliakim-Jehoia- 
kim. Saul-PauO—indicates a nc'W' period in the life of the bearer. 
This name is explained in Gen. xvii. 5 as “Lather of a Multi¬ 
tude,’' which in Hebrew would be Ab-hamon; but the second 
[)arl of the compound is preferably compiared with an Arabic 
w'orcl for “crow'd” (rfiliinn). This explanation is however prob¬ 
ably a popular el>'mology; it is most probable that the two names 
Abram and Abraham mean prc'cisely (he same thing. Abram may 
l)e the Accadian (Babylonian) and Abraham the Amorile (Ca- 
riaanite) form of the same name. It is among the Amorite peo- 
I'les in liabylonia during the first dynasty that names are found 
like Abaram, Abam rama, and probably even Alni-raham {cf. 
for the last form Lutz, Early Babylonian Lrttcr.s from Larsa 
[iqi;]. No. i.s). Thus it seems that this name was in use in 
Abraham’s old Habylonian home, the regions of Ur and Larsa 

Chronological Questions.—I'or determining the dale of 
Abraham the 14th tha{)ter of Genesis is the starting point. In 
this not<‘W()rthy chapter are given the names of kings and lands, 
and Abraham np])ears as a war-like hero. The identification of 
these kings with the great Ilabylonian king Hammurabi and 
those of his time would seem to be erroneous. It is p)robable 
that the chapter deals with a punitive expedition undertaken by 
two princes of the middle Euphrates {Amraphd; i.e., Amnr-apil 
and .Iriin h or in the service of the allied kings of Khatti 

( Tnl'al; i.e , Tid'aUa, Dndhalia). They were beaten by the attack 
of a much smaller number of Hebrews under Abraham: it was 
the unforgettable first military exploit of this people on Canaan- 
ite soil. Now, of these kings we know from the cuneiform inscrip- 
tion.s that Tid’al (I.) was the founder of a dynasty of the king¬ 
dom of the Hittites (Khatti). and that he lived somewhere about 
1550 B.('. (or at the latest 1450 Jt.c'.). It is therefore probable 
that we must [)Ia(e the time of Abraham about this date. With 
this agrees (he little that we know- of the j)olitical life of the dark 
age after the* clowmfall of the Hyksos kingdom. The biblical 
ciironology does not actually contradict this late dating, for the 
dates in Gen, xxi. 5; xxv. 26; xlvii. 9; E.xod. xii., 40 and i Ki. vi. 

I belong to an artificial scheme, whereby i)recise]y 12 centuries 
elap.se from the birth of Abraham to the building of Solomon\s 
temple. To make up these 1 2 centuries the length of a generation 
was reckoned first as 100 years, then as 40. But the older literary 
sounes in the Old I'estamcnt give another picture; above all, 
the genealogical tables i)rosent good ancient evidence. On the , 
basis of statements such ns are found in Gen. xv r6; xxxvi, 31- ! 


39 {cf. Num. XX. 14); Gen. 1. 23; Exod. vi. 16-20, Ruth iv. 18-22, 
the period between Abraham and David must at the most be 
reckoned as 600 years, probably much shorter. 

From the historical point of view Abraham’s journey from 
Mesopotamia to Canaan is directly bound up with the wandering 
of the Moabites, Ammonites and Edomites to the south-west 
and southern Canaan, and with the wanderings of the Aramaeans 
to Syria. An invasion by the non-Scmitic tribes of the Mitanni 
and Kharri (about 1600 n.c.) exixdled these Hebrews and Ara¬ 
maeans from their old home.s on the middle Euphrates, in a south¬ 
westerly direction. In the course of this migration individual 
Hebrew families (viz., Abraham and his kindred) came to 
Canaan; but there was no intention in the first instance of con¬ 
quering this ancient land of culture. 

The Religious Significance. —It has been shown that Abra¬ 
ham’s journey from Ur (Gen. xi. 28) via Harran (xi. 31) to 
Canaan was merely a part of a greater movement of peoples. 
But, according to Biblical tradition, this journey had a {)recise 
objective and aim; God’s direct command already contained a 
religious motive (Gen. xii. i scq ). Abraham is no leader of a 
Bedouin tribe seeking plunder and conquest; his significance lies 
rather in the field of religion. He is not, in the first instance, the 
progenitor of the people but the founder and leader of a religious 
movement. Like Mohammed, some 2.000 years laler, he stood 
at the head of a great movement among the Semitic peoples and 
tribes. Naturally, his adherents were bound to each other firmly 
by blood ties. Abraham’s religion was characterized by abstrac¬ 
tion and was yet personal. The one great God, throned in Heaven, 
honoured without prie.sts and Temple, the Almighty and all-com¬ 
prehending One. to whom the faithful have personal access— 
this is Abraham’s God so far as we can gather from our sources. 
And that is more important for us than the question of the details 
of the tradition. While Abraham’s forefathers in Mesopotamia 
served other gods (Josh. xxiv. 2), “The God who redeemed Abra¬ 
ham” was the same as the God of Moses {cf. Exod. iii. 6, 13 
scq.) and of Elijah (i Ki. xviii. 36). According to the Old Testa¬ 
ment, Abraham was the founder of the Israelite faith, and Moses 
the founder of the nation’s thought and reformer of the cultus. 

Bibliography. —Sre Genesis, and the article by S. h. Cook in the 
previous edition of this encyclopaedia. Kittel, Ge.tchichtf' dm Volkes 
Israel, vol. i., pp. 270-290; Wilke, War Abraham fine fiesckichtlichc 
Person? 1907; Circssmann, Sa^e und Geschkhte in den Palrhirchencr- 
ziihlungen in the Zeitschrift d. Alt. Test. Wis.'icnschajt, igio, pp. 1-31; 
on the word-plays and the form of the stories see. BdhI, Journal of 
the Palestine Oriental Society, 1926, pp. 196-212; on the Chronolocy, 
Albright, “The historical background of Gene.sis xiv." Journ. of the 
Society of Oriental Research, 1926, pp. 2.31-2O9. The present writer 
has discussed the views taken above, in the Zeitschrift der .ill. testa¬ 
ment Wissen.schaft, iqi6. pp. 65-73; 1924, pp. 14S-153; alst) in a 
commentary on Genc.ds (in Dutch), 2 voLs. (1923-25), and in a paper 
(Dutch), The Period of the, Patriarchs (1925). (F. M. T. B.) 

ABRAHAM, WILLIAM ( 1842—1922), British Labour poli¬ 
tician of the old school, was born in the Afon valley and went to 
work in a coal mine at the age of nine. He was affectionately 
known by the name of Mabon, a name originally adopted by him 
in Eisteddfod competitions. President of the South Wales Miners’ 
federation, he was a power in South Wales, and he remained a 
respected figure to the end. He sat in the house of commons for 
Rhondda from 1885 to 1920 and died on May 14, 1922. 

ABRAHAM, THE PLAINS OF, a plateau to the south¬ 
west of the city of Quebec, the scene of the historic battle be¬ 
tween the French under Montcalm and the English under Wolfe 
on Sept. 13, 1759. {Sec Quebec.) 

ABRAHAM A SANCTA CLARA (1C44-1709), Austrian 
divine, was bom at Krecnheinstetlen. near Messkirch. His real 
name was Ulrich MegerJe. In 1662 he joined the order of Bare¬ 
footed /Xugustinians, became a popular preacher and assumed the 
name by which he is known. In this order he rose step by step 
until he l>ecame prior provincialis and defimtor of his province. 
He died at Vienna on Dec. i, 1709. In his published WTitings he 
displayed the same force and homdiness as in the pulpit. 

Birltoobaphv.— HLs works hava been several times reproduced in 
whole or in part, though with many spurious interpolatioas. The best 
edition Is that published in 2i vols. at Pussau and landau (1835-54). 



ABRAHAM IBN DAUD—ABRASIVES 6i 


Ser Th. G. von Karajan, Abraham a Sancta Clara (Vienna. 1867); 
H. Mareta, Vher Judas d. Erzschrlm (Vienna, i87s'> ; Schncll. Pater 
A. a S.C. (Munich, 18Q5); Sexto, Abraham a S.C. (SiRmaringen, 
i8q6); Blanckenburg, Sludien iiber. die Sprachf Abrahams a S C. 
(Halle, 1897). 

ABRAHAM IBN DAUD (c. 1110-80). Jewish historiog¬ 
rapher and philosopher of Toledo. Hi.s historical work was the 
Book of Tradition (Sepher Haqabala). a chronicle down to the 
year 1161. It was translated into Latin by Gen^brad (1519). His 
philosophy was expounded in an Arabic work better know^n under 
its Hebrew title ’Emunah Raniah (Sublime Faith). This was 
translated into German by Weil (1882). Ihn Daud was one of the 
first Jewish scholastics to adopt the Aristotelian system. Maimo- 
nides owed a good deal to him. 

ABRAHAMITES, a sect of dei.sts in Bohemia in the i8th 
century, who profes.sed to be followers of the prc-circumcised 
Abraham. Believing in one God, they contented themselves with 
the Decalogue and the Paternoster. Declining to be cla.ssed either 
as Christians or Jews, they were excluded from the edict of toler¬ 
ation promulgated by the emperor Joseph II in 1781, and were 
deported to various parts of the country, the men being drafted 
into frontier regiments. Some became Roman Catholics, and 
those who retained their *‘Abraharnite” views were not able to 
hand them on to the next generation. As a religious sect they di.s- 
appeared by the end of the century. 

ABRAHAM-MEN, the nickname for vagrants who infested 
England in Tudor times. The phrase is as old as 1561, and was 
due to these beggars pretending that they were jxitients discharged 
from the Abraham ward at Bedlam. 

On his discharge the genuine Bedlamite, provided he wore a 
badge, was allowed to roam the country, soliciting alms. This hu¬ 
mane privilege was grossly abused, and thus gave rise to the 
slang phrase “to sham Abraham.” 

ABRANTES, a town of central Portugal, in the district of 
Santarem, formerly included in the province of Estremadura. It 
is on the right bank of the river Tagus, at the junction of the 
Madrid-Badajoz-Lisbon railway with the Guarda-Abrantes line. 
Pop. (1940), 4,170. Abrantes, which occupies the crest of a hill 
covered with olive woods, gardens and vines, is a fortified town, 
with a thriving trade in fruit, olive oil and grain. As it commands 
the highway down the Tagus valley to Lisbon, it has usually been 
regarded as an important military position. Originally an Iberian 
settlement, founded about 300 B.C., it received the name Aurantes 
from the Romans; perhaps owing to the alluvial gold (aurum) 
found along the Tagus. 

Roman mosaics, coins, the remains of an aqueduct, and other 
antiquities have been discovered in the neighbourhood. Abrantes 
was captured on Nov. 24, 1807, by the French under General 
Junot, who for this achievement was created duke of Abrantes. 
By the Convention of Cintra (Aug. 22, 1808) the town was re¬ 
stored to the British and PortuguCoC. 

ABRASIVES. Abrasion is a scratching action and depends 
on the relative hardness of the tw'o materials—the abrasive and 
the one abraded. The degree of hardne.ss of a material, as deter¬ 
mined by scratching, has long been used by mineralogists for 
distinguishing one mineral from another, and F. Mohs in 1820 
devised a scale of hardness for minerals, which is still in use. 
Mohs’s scale is:— 

1. Talc. 5. Afjatite. 8. Topaz. 

2. Gypsum. 6. Felspar. 9. Corundum. 

3. Calcitc. 7. Quartz. 10. Diamond. 

4. Fluorite. 

Diamond at No. 10 is the hardest of all minerals and indeed of 
all known substances. Steel (a knife-blade or file) will scratch 
felspar but not quartz, and it is itself scratched by quartz; it can 
therefore be set at 6J on the scale. Window-glass at 5^ can be 
abraded and polished by felspar. The higher a material stands in 
the scale the more efficient is it as an abrasive, diamond being the 
most efficient of all. 

Mohs’s scale is arbitrary and merely comparative, and it gives 
no absolute measure of the degree of hardness of a material. At¬ 
tempts have been made to arrive at this by various methods: such 
as by measuring under a microscope the depth of scratch produced 


by a diamond point under a certain load; or by determining the 
amount of work done in grinding away a certain weight or volume 
of material. From such experiments it is found that the gap be¬ 
tween 10 and 9 on Mohs’s scale is even greater than that between 
9 and I, emphasizing again the efficiency of diamond as an abra¬ 
sive. 

Brittleness or friability is another phy.sical character to be con¬ 
sidered in addition to hardness. Carborundum although exceeding 
corundum in hardness is much more brittle, and it .soon crushes 
and rubs down to a fine flour. Diatnond with rough-usage breaks 
along the directions of perfect cleavage in the crystal. For this 
reason carbonado, a compact aggregate of minute diamond crys¬ 
tals. rather than a single crystal, is used in rock-drills. 

The form in which abra.sives are used varies for different pur- 
po.ses. The material may be crushed and sieved to different de¬ 
grees of fineness. This may be usetl as a loose powder for grind¬ 
ing; or it may be glued on cloth orpap(‘r, or bonded with cements 
in the form of grinding wheels or hones. Other abra.sives are used 
in bloik form cut (o a suitable shape, as grindstones, millstones, 
scythe-stones, whetstones, pumice blocks, etc. Besides being used 
for grinding and i)olishing metal, stone, wood, leather, etc., abra¬ 
sives are al.so employed for cutting, drilling, and boring. 

In addition to natural minerals, certain artificial products are 
al.so used for abrasive j^urposes. For example, powdered glass as 
glass-pa[)er, crushed .steel for stone cutting, and the important 
carborundum. Corundum is also produced artificially on a large 
scale. Carbides of boron, tantalum, and tungsten are extremely 
hard, and these may in the future find technical applications. 

In the following list the various abrasive agents are arranged 
according to their degree of hardness, i.c., in the order of their 
efficiency. Further information respecting each of these materials 
will be found in the separate articles (sec Diamond, etc.). 

Diamond (Hardness -- 10). This is a crystallized form of car¬ 
bon, and only the natural mineral is available. Cloudy, spotted, 
and imperfectly crystallized .stones, known as bort, and small frag¬ 
ments that cannot be cut as gems are crushed to powder for use as 
an abrasive. Diamond powder is the only material with which dia¬ 
mond itself can be ground and jioli.shed. 

Carborundum (H. 9(). This artificial product is a crystal¬ 

lized carbide of silicon (CSi), and since its discovery in 1S91 it 
has more micl more replaced mineral abrasives. It is produced in 
large (|uantilies by heating coke and sand in cleitric furnaces at 
Niagara I-alls. It is u.sed in the form of powder either loose or on 
cloth, or is made up with i)orcelain, .shellac, or other bonding ma¬ 
terial in the form of grinding wheel.s, hones, etc. This material is 
sold under a variety of trade-names—crystolon, carbolon, samito, 
etc. 

Corundum (H.==9) is the crystallized oxide of aluminium 
(Abtb), a mineral which in its gem varieties is ruby and sapphire. 
Rough coruntium is found as large crystals in certain kinds of 
igneous rock in Canada, North Carolina, Ural Mountains, Mada¬ 
gascar, .South Africa, the last being now the principal producer of 
nniterial for abra.sive purposes. Emery is an impure granular va¬ 
riety of corundum mixed w'ith magnetite and other minerals, and it 
is not quite so hard as the purer crystal or rock corundum. It is 
mined in Naxos. Asia Minor, and the Stale of New York. Much 
corundum is now produced artificially by fusing bauxite in elec¬ 
tric furnaces at Niagara Falls, the product being sold under the 
names alundum, adamite, aloxite, lionitc, etc. 

Ganuit (H. = 6i-7i) as mined in the eastern United States 
and in Spain for abrasives is mainly the almandine variety, a sili¬ 
cate of iron and aluminium. It is largely used for making garnet- 
paper (often sold as “emery-paper”). 

Quarts (H. = 7) is a crystallized form of silica (oxide of silicon, 
SiOjJ and is the commonest of ail minerals, occurring in a be¬ 
wildering variety of forms. It finds extensive applications as an 
abrasive. MiJIstone.s, grindstones, and pulpstones (for grinding 
wood in the manufacture of paper) are made of quartz-rock, 
quartzite, burrstone, grit, or sandstone. Whetstones are made of 
hornstone, lydian-.stone, Arkansas-stone, and other compact va¬ 
rieties of quartz. In the form of sand, quartz is used as a sand¬ 
blast, as sand-pai)er, in scourmg-soap, and for cutting and grinding 



62 


ABRAUM SALTS—ABRUZZI E MOLISE 


marble. Pebbles and flints are used for grindins' rement materials 
and clinker. 

Stvfl ( 11 . — 6i). Crushed crucible steel, crushed cast iron, and 
steel shot are used in stone cutiiniu;. 

Felspar (II. 6>, the potash-felspar, orthoclase or microcline 
(KAISiaO,), is userl lor polishing plate-Klass and in scourin^-soaps. 

(Hass (il. 5)), ])Owdered plass as glass-paper or “sand-paper.” 

Pumice (II. 5', 1, a natural volcanic gla.ss blown by included 
steam into a cellular mass. The best bloi k pumice is from th<‘ | 
Lipari Island.s, and enormous cjuantities of pumice-dust are avail¬ 
able in the L’niterl States. 


riage between cross-cousins is frequent. Descent is reckoned in the 
paternal lines. Inheritance passes to the maternal uncle, then to 
the nephew, the sister's son. Society consists of (c;t nobles, 
(h) freemen, and (r) slaves and descendants of slaves. The judi¬ 
ciary organization is fairly well developed. 

See Tauxicr, Le Noir de. Bondoukou (jg:’i). 

ABRUZZI^ DUKE OF THE (1873-1933). Italian vice- 
admiral and explorer, son of Amadeo. duke of Aosta, was born at 
Madrid Jan. 2(^. 1873. and named Luigi Amadeo. Although he 
had a distinguished naval career he achiex’ed fame also as a trav¬ 
eller and mountaineer. He was the first to a.scend Mt. St. Elias in 


opal (H. 5 ), a hydrated glassy f(>rm of silica, found in a pow¬ 

dery form as large* dc‘[)osits of tripoli, diatomaceous or infu.sorial 
earth, and largely used for jmlishing and in scouring-soap. 

koi(ei»-s((tne, chalk, rouge, putty-powder, and other softer 
grinding and polishing materials might .also be mentioned. 

Abr.asi\a*s, in the hou.sehold, are substances of an erosive nature 
used for polishing or c leaning purposes. Those best suited for 
this use are fine sand, emery, c rushed pumice and chert, which 
consists of siliceous skeletons of s[)onge.s and marine shells. Thc.se 
materials are often mi.ved with a solution of soap, so th.it there is 
a cle.insing action as well. In the cle.ining of aluminium, steel 
wool, in (ombination with an abrasive powder or soap, has a wide 
usage. Abr.isiv(;s are in very genera! use to-day and h.ive clone 
much to lighten the house-wife’s work, 'rhey may be purchased 
in I'aisfe, powaler or cake form and used for cleaning and jiolishing 
all kinds of metals, as w-ell as scouring paint and enamel w'are. 

ItmMocacAj'HV.- I*’. J. Kat/, *‘Ahrasive Materials," Mineral Re- 
idurees [f.S. (ieol. Survex, ic)’5, for 10.13, pt. ii,, p. 327; V. L. Kardley- 
Wilniol, Abrasive'i," I’arts i.-iv. (Canada, Minc-.s ttranch, 1027); 
Mineral Industry (.New ^'olk, jo..'7), vdL .{t; (tor 1020;, p. i. 

(I.. J.S ) 

ABRAUM SALTS (from the- (ierman Ahraiim-salzr, salts 
to be removed), the name given to a mixed deposit of salts, in¬ 
cluding chloridi*s and sulphates of sodium, potassium and mag¬ 
nesium, found in association with rock-salt at St.'ishfurt in Prussia. 

ABRAXAS or ABRASAX, a word jirobably' first u.sed by 
the Hasiliciians and engraved on certain anticiue stom-s, called on 
that account Abraxas stones. 'The letters of OLgfpaI;ds in the (Ireek 
not.'ition make up the number 3(15, and the Uasilidians gave the 
name to the 305 orders of s|)iri(s which emanated in succession 
from the Supre-rne Being. These orders were supposed to occupy 
3(15 heavens, c-ach fashioned like but inferior to that above it. the 
lowest being the abode of the- spiritwho formed the earth and its 
inhabitants, to whom was coimniltc-d (he administration of its 
affairs. In addition to the word 
c\hraxas the stones often have- 
cabalistic figures engr.ivod on 
them. 

ABROGATION, the annul¬ 
ling or repealing of a law liy leg¬ 
islative action or by usage, .\bro- 
galion, which is the total annul¬ 
ling of a law, is to be distin¬ 
guished from the term deroga¬ 
tion, which is used W'here a law Obverse and reverse of an 
is only partially abrogatc'd. Abro- abraxas stone attributed to 
gat ion may be eithc-r express or basilidians 
implied It is express either when the new law pronounces the 
annulment in general terms, as wlien in a com dueling section it 
annoutues that all laws contrary to the provisions c»l the new one 
are repealed, or when in particular terms it announces specifically 
the preceding laws which it repeals. It is implied when the new 
law contains provisions which are positively contrary to the for¬ 
mer laws without expressly abrogating those laws. The abrogation 
of any statute revives the provisions of the common law which 



Ala.ska (1897) and in 1899 he organized a North Pole expedition, 
part of which reached lat. 86” 3' N.. at that time the record of 
northern exploration, he him.scif being forced to remain behind 
owing to fro.stbite. In igofj he was the first to ascend the Ruwen- 
zori in East Africa, reaeliing the twin summits (16,800 ft.) which 
he named Margherita and Alc.xandra, and in.iking the first detailed 
map of the Ruwenzori. In iQog he ascended K 2 in the Himalayas 
to an altitude of over 20,000 ft. and on Jul>- 18 Bride jx-ak to 
24,600 ft. During World War I he commanded (he naval 
forces in the Adriatic, but he resigned in 1917 owing to disagree- 
ment.s with .Admiral Thaon di Revel, his chief of staff, and retired 
from the .service. Afterwards he undertook to carry out an im¬ 
portant colonization .scheme in Italian Somaliland. 

English translations of his works are The Ascent of Mount St. 
Elias (igoo); Ruwenzori (icjog). 

ABRUZZI E MOLISE, a group of provinces {comparti- 
mento) of south central Italy. The area is 5,954 sc|.nii. and the 
population (1936) i.boo.tijr. The interior is inoimlainous iiu hid¬ 
ing the central portion of the- Apennines and their culmination, 
the Gran Sasso d'ltalia. The coastal hills consist mainly of some¬ 
what unstable clay and sand; thi- zone of level ground along tin- 
coast is quite inconsiderable. The 100 miles of loa-'dine have 
not a single harbour of importance, (dimate varies with altitude*, 
the highest peaks being coverc'd with snow for most of the year, 
while (he valleys running norlhc-ast towards the sea are fertile 
and well watered by several small rivers, (he chief of whicli are 
(he I'ronto. Vomano, Pescara. Sangro, Trigno and Biferno. These 
are fed by minor streams, such as the Aterno and (iizio, with 
valleys between the main chains of the Apennines. The\’ may 
be suddenly swollen b)' rains, and floods and landslip.^ often 
cause damage. This danger has lK*en increasc-d, as elsewhere in 
Italy, by indiscriminate timber-felling without provision for 
reafforestation, though considerable* oak, beech, elm and {)ine for¬ 
ests still exist and arc the home of wolves, wild lioars and even 
bears. The woods have large herein of swine, and (he hams and 
sausages of the Abruzzi are famed. The rearing of c.ilile and 
sheep was at one time the chief occu[>ntion, and many flocks are 
still driven down to the Campagna di Roma for (he wintc'r and 
back again in (he summer, but more cultivation is now done, 
t*specially in the valleys and in the now drained bed of Lago 
Eucino where bt*et sugar is prcxlucc-d. Industries are small but 
various: e.g., arms and cutlery at (.'ampoliasso and Agnoni* and 
majolica at Castelli and clsc-wherc. Liciueurs are also made in 
.several places. The river Pescara and its trilnitary the Tirino 
form an important source of power for generating electricity. 
Communications are not easy. RailwaN's are (t» the coast rail¬ 
way (a part of the Bologna-Brindisi line), with branches from 
Ciiulianova to Teramo and from Termoli to Campobasso; (2) a 
line diverging S.E frcmi (his at Pescara and running via Sulmona 
(whence there are branchc's via Aquila and Rieti to Tcrni, and 
via Cari)inone to (a) Isernla and Caiant-llo, on the line from 
Rome to Naples, and (b) Campobasso and BeneventoX and 
Avezzano (whence there is a branch to Roccasecca) to Rome, 
(3) a connecting line between the coastline (at Ortona and S. 
Vito Lanciano) and the line from Solmona to I.scrnia (at Castel 


may have been abrogated by that statute. (.SVc Statute; Repeai,.) 

ABRON, a longheaded tribe, physically akin to the Fanti. I 
living on the Ivory Coast (Bondoukou region) and between Kin- i 
tampo and Salaga. ('.old C'oast, The natives are husbandmen and ' 
traders, and they ]^r;utise Animism. Tliere arc small kingdoms ' 


di Sangro). There arc. consec]uently, no large towns. The dis¬ 
trict wa.s, in Lombard times, part of the duchy of Spoleto, and. 
under the Normans, a part of that of Apulia; il wa.s first formed 
into a single province in 1240 by Frederick II, who placed the 
Jusliciarius Aprutii at Sulmona and founded the city of Aquila. 


made up of several provinces. The family is constituted by sev- , After the Hohen.staufens lost their Italian dominions, the Abruzzi 


eral sub-groups which embrace a number of households. Mar- became a province of the Angevin kingdom of Naples, to which 
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it was of great strategic importance. 

Biblicx;raphy. —G. Pogj^i, Arfe Mediarvalv negli Abruzzi (Milan, 
kjm) ; E. Agostinoni. Attipiani d'Abruzzo {Artigrapehe Bergamo, 
igi2), well illustrated; \’. Bindi. Monumenli si arid ed arthtia degli 
Abruzzi (Naj)liN, iS-Sc)) ; A. de Nino, Usi r costumi Abruzzrsi (Flor¬ 
ence, t87()-iS.S3) . 

ABSALOM, the third son of David, and his father's f:»- 
vourite. The lucture presented in II. Sam. xiii.-xix. (which deals 
mainly with his lilc) .suggests that he was the Alcibiades of the 
Old Testament, alike in his jx'r.sonal atiractivene.ss, his lawle.'is in¬ 
solence and his tragic fate. He is first mentioned as murdering 
his half-brother Amnon, David s eldest son, in revenge for the 
rape of his full sister Tamar. This deed drove him into banish¬ 
ment, but he was eventually restored to favour through the good 
offices of Joab. Later, when some uncertainty seems to have 
arisen as to the succession, Absalom organized a revolt. For a 
time he seem('d to be completely successful; David with a few 
followers and his personal guard (led across the Jordan, leaving 
to Absalom Jerusalem and the main pt)rtion of the kingdom. The 
usurper pursued the fugitives with his forces but was completely 
defeated in “ihe wood <jf l'>[)hraim" (apparently k'c.v/ of Jordan, 
if the text be right ), and killed by Joab, who found him caught by 
the hair in an oak-tri“e. To the affectionate chivalrous heart of 
David, the loss of his son, worthless and treacherous as he was, 
brought grief which more than outweighed his own safety and 
restoration. 

ABSALON (e. 1128-,’on, Danish archbishop and states¬ 
man, was born about 1128, the son of Asser Rig of Fjenneslev, 
at whose castle he and his brother Ksbjurn were brought up 
with the young prime? \'aldemar, aftcrw;ircls Valdemar I. He W'as 
sent later to the University of I’ans. Absalon first appeared in 
Saxo’s chronicle as a fellow-guest at Ro.skilde, at the banquet 
given in 1157 by King Sweyn to his rivals, Canute and Vaklemar. 
Roth Absalon and \'aldemar narrowly escaped assa.ssination at 
the hands of their treachert)us host on this occasion, but at length 
escaju'd to Jutland, whither Sweyn followed them, to be defeated 
and slain at the battle of Grathe Fleath. 

In the same year (115S) in which Valdemar ascended the 
Danish throne, Absalon was elected bi.shop of Ro.skilde. Hence¬ 
forth Absalon was the chief counsellor of Valdemar, and the pro¬ 
moter of that imperial policy whi( h, for three generations, was to 
give Denmark the dominion of the Baltic. Briefly, it was Ab¬ 
salon s intention to clear the northern .sea of the Wendish pirates, 
who inhabited that portion of the Baltic littoral which wc now 
call Pomerania, and ravaged the Danish coast so unmercifully 
that at the accession of Valdemar one-third of the realm of Den¬ 
mark lay waste and depopulated. The very existence of Denmark 
demanded the suppression and coinersion of these stiff-necked 
pagan freebooters, and to this double task Absalon devoted the 
l)c.st i)art of his life. 

The first expedition against the Wends, conducted by Absalon 
in person, set out in 1160, but it wats not till 116S that the chief 
W’cndi.sh fortress, at Arkona in Riigcn, containing the sanctuary 
of their god Svantevit, was surrendered, the W’ends agreeing to 
accept Danish suzerainty and the Christian religion at the same 
time. From Arkona Ab.salon proceeded by sea to Garz, in South 
Riigen, the political capital of the W ends, and an all but impreg¬ 
nable stronghold. But the unexpected fall of Arkona had terrified 
the garrison, which surrendered unconditionally at the first appear¬ 
ance of the Danish ships. Absalon, with only Sweyn, bishop of 
Aarhus, and 12 “housecarls,” thereupon disembarked, passed 
between a double row of W'endish warriors, (),ooo strong, along 
the narrow path winding among the morasses, to the gates of the 
fortress, and, proceeding to the temple of the seven-headed god 
Riigievit, caused the idol to be hewn down, dragged forth and 
burned. The whole population of Garz was then baptized, and 
Absalon laid the foundations of 12 churches in the isle of Riigcn. 

The destruction of this chief sally-port of the Wendish pirates 
enabled Absalon considerably to reduce the Danish fleet. But he 
continued to keep a watchful eye over the Baltic, and in 1170 
destroyed another pirate stronghold, farther eastward, at Die- 
venow on the isle of Wollin. Absalon’s last military exploit was 


I the annihilation, off Strcla (Siralsund ), on WTit Sunday 1184. of 
j a Pomeranian fleet which had attacked Denmark’s vassal, Jaromir 
i of Riigcn. 

1 He was now only 57, but his strenuous life had aged him, and 
he was contemt to resign the command of fleets ami armies to 
younger men, like Duke Valdemar. afterwards Valdemar IT, and 
to confine himself to the administration of the empire which his 
genius had created. The aim of his policy was to free Denmark 
from the German yoke. It was contrary to his advice and warn¬ 
ings th.it Vaklemar 1 . rendered fealty to the emi)eror Frederick 
Barbarossa at Dole in 1162; and. when, on the accession of 
Uanute \’. in 1182, an imperial ambassador arrived at Roskilde to 
n'ceivc the homage of the new king, Absalon resolutely with¬ 
stood him. 

“Return to the emi)eror.” cried he, “and (ell him that the king 
of F)enmark will in no wi.''e show him obedieme or do him 
homage.’' 

As the arch-pastor of Denmark. Ab.salon also rendered his 
country inestimable services, building churi hes and monasteries, 
introducing the religious orders, founding schools and doing his 
j utmost to promote civilization and enlightenment. It w;is he who 
I held (he first Danish Synod at Lund in lib;. In 117,8 he became 
archbishop of Lund, but very unwillingly, only the threat of 
excommunication from the Holy See finally inducing him to 
accei)t (he pallium. Absalon died on Mart h 21, 1 .’oi. a( tlu; family 
monastery of Soro, which he himself had richly embellished and 
endowed. 

Absalon remains one of the nmst striking anti iiicturestpie 
figures of the middle ages, anti was etjually gre.it as churchman. 
Statesman and warrior, d'here can lie nt) doubt that he enjtiyetl 
warfare; anti his .splendid physicjiie and t'arly training had well 
fitted him for martial exerci.ses. He w.i.s the l)c>t rider in the army 
and the best swimmer in the fleet. Vet he was imt like the 
ordinary fighting bishops of the midtile ages, whose sole conces¬ 
sion to their sacred calling was to avoid the “shedding of blood” 
by using a mace in battle insteatl of a sword. y\bsaIon never 
neglected his ecclesia.stital duties, and even his wars were of the 
nature of crusades. Moreover, all his martial energy nolwith- 
.standing, his personality must have been singul.irly winning; for 
it is said of him that he left behind not a single enemy, all his 
opponents having Itmg since been ct)nverleil by him into friends. 

Bihlioouapiiy.- .SVr Saxo, (iesta Pauorum, ed. Holder (Strasshurg, 
i880), books .x.-xvi.; Stein.struj), Danmark's Rtges Historic. Oldtiden 
og den aeldre Afiddelalder, 570-7^5 (Copenha^icn, 181)7-1 (;05). 

(R: N. B. ) 

ABSCESS, a collection of pus localized in solid (issues. When 
situated in a cavity s})e(ial names are, applietl; c.g., enipyema 
(pleural cavities), hypopyon (aqueous chamber of eye), pyosal- 
pinx (F'allopian tubeL 1 'he. usual method of formation is as 
follows. When staphylococci or other pyogenic organi.sm.s have 
reached some spot, being carried thither by the blood stream or 
directly introduced, they begin to multiply and form their 
specific toxin. This causes death of tissue cells in the neigh¬ 
bourhood and the resulting proteid material .seryexs as nutriment 
for further multi{)licalion of the organisms. The irritant action 
of the toxins leads to local inflammatory changes in the tissues 
whereliy extension of bacterial growth and effects are limited. 
The inflammatory fluid poured out by (he congested blood vessels 
(svr lNFi...A,V!!vi.vrio.N AND Its Skcu’KI s ) coagulates (hence the 
early firmne.ss to touch), but the coagulum and the dead tis.sue 
cells are s(Jon liquefied by ferments ijroduced by the bacteria 
(hence the fluidity of the contents of an abscess). 

Throughout the whole process multitudes of leucocytes have 
left the blood vessels and collected at the seat of inflammation. 
These give to the abscess fluid its characteristic creamy appear¬ 
ance. Were it not for the zone of surrounding inflammation the 
irritant and destructive action of the micro-organisms would 
extend indefinitely, and something akin to this occurs if the 
bacteria be particularly virulent or the resisting powers of the 
individual unusually low. The fluid in an aUscess “points” in 
the direction of least resistance. I'requently this is towards the 
surface, or the pus may track along the muscle. When an abscess 
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opftis on tin- skin, tb(' rfjwir tissue in its walls usually Hrini^s about 
hoaliriK throuKh the formal ion of star tissue; when it o|x*ns into a 
serous cavity (.we Coll(jm and Ser(ji's Membranes) it leads to 
a generalized supiiuraiion probably fatal unless surRically treated 
with success, (\V. S. L.-B.) 

ABSCISSA. In Cartesian t o-ordinafe.s (srr Co-ordinates ) 
the ab.scissa of a [K)inf t/’> is the part iOP') of the x axis lying 
between the origin i(h and the point {P') where a line (PP') 
parallel tf> the y axis cuts (he x axis. In 
eath of th(' two figures, the line-segment 
J*"P is also (ailed the ah.sci,ssa of /\ The 
axis of jr ( 0 .\ ) is calletl the axis of ah 
.sd.s.sas. The term was used in its techni¬ 
cal sense by Ihetro Mengoli in 
ABSCISSION, a tearing away, or 
cutting off; a term used sometimes in 
prosody for the elision of a vowel be¬ 
fore another, and in surgery especially 
for abscission of the cornea, or tlie removal of that portion of 
the eyeball in fnail of the attachments of the recti muscles; 
in botany, the separation of spores by elimination of the connection. 

ABSCOND, to depart in a, secret manner; in law, to remove 
from the jurisdiction of the courts or so to tonceal oneself as to 
avoid their jurisdic tion. A person may “abscond” either for the 
pur[)ose of avoiding arrest for a crime (see Arrest) or for a 
fraudulent purpose, suth as the defrauding of his creditors (5t;c 

BaNKRPI’TC V ). 

ABSENCE, the fact of being “away,” either in body or mind. 
Tlie sf)ecial occasion roll-call at Etf»n College is called “Absence,” 
which the hoys allcuid in their tall hats A .soldier mu.st ge,t “leave 
of absence” Ixdore he can he away from hi.s regiment. Seven 
years’ al).sence wiih no sign of life cither by letter or message is 
held, by English law, to be presumptive evidence of death. 

ABSENTEEISM, a term used primarily of landed 
proprietors who absent themselves from their c.states, and live 
and spend their incomes elsewhere; in its more extended meaning 
it includes all those (in addition to landlords) who live out of 
u country or locality but derive their income from some source 
within it. Absenteeism is a ciueslion which has been much 
debated, and from both the economic and moral point of view 
there is little doubt that it has a prejudicial effect. To it has 
been attributed in a great measure the unprosperous condition 
of the rural districts of France before the Revolution, when it 
was unusual for the- great nobles to live on their estates unless 
compi'llecl to do so by a sentence involving their “exile” from 
Paris. It has also been an cs[)ccial evil in Ireland, and many 
attempts were made to combat it. As early as 17^7 a tax of 
four shillings in the pound was imposed on all persons holding 
oflices and employments in Ireland and residing in England. 
Thi.H tax wa.s discontinued in 175,^ but was re-imposed in lyoo. 
In 1774 the fax was reduced to tw'o shillings in the pound, but 
wa.s drofcped after some years. It was revived by the Independ¬ 
ent Parliament in 17}J2 and for some ten years brought in a 
substantial amount of the revenue, yielding in 1790 as much 
as Xh.poSc). 

HiHi.tciciRAPnv.— For 11 discu.ssion of ahsentooism from the economic 
point of vu'w N. W. Senicir, Lectures on the Rate of IKcjgc.v, 
PoUtual Eionomv; J. S. Mill, Political Kconomy; J. R. McCulloch, 
Treatises and Eysays on Money, etc., article “Absenteeism”; .A. T. 
IlacIleN', Economics ; on .ihsenleei.'^m in Ireland see T. Prior. List of 
Absentee^ A. A'oimg, Tour in Ireland (1780); E, Wakefield, 

Account of Ireland (181;); Parhamentarv Papers, Ireland (1830), 
vii., ditto (iS.;0, xix- \xii.; W^. Jv H. I,eck> , Ireland in the iSth 
Century (iSo.); .A. E. Murray, History of the Commercial and 
Financiii! Rrlatiiins hetxi'cen E.ndand and Ireland (1003); in F’rance, 
A. (le Monc hretien, TraictI’ de Voekonomie politique (1615); A. dc 
Tocqueville, L'Ancien R^^ime H. Taine, Les Ori^ines de la 

France contrmporaine: I’ancien Rt'^imc (t87()). 

ABSINTHE, a highly toxic liqueur or arom.ntized spirit, the 
characteristic tlacouring matter of which i.s derived from various 
species of worniuocMi (Art^'misia nhsiuthium). Among the other 
subst,ince.s generally enijiloyed in its manufacture are angelica 
root, sweet flag, dittany leaves, star-anise fruit, fennel and hyssop. 
The Swiss variety has a higher alcoholic strength than the French. 


The Ixtst absinthe contains 70 to 80% of alcohol. It cjuickly 
intoxicates, and its deleterious effects are more serious than those 
of other forms of alcohol. The wormwood acts powerfully upon 
the nerve-centres, and causes delirium and hallucinations, fol¬ 
lowed in some cases by idiocy. {Sec Liqueurs, ) 

ABSOLUTE. The term absolute is frequently used in con¬ 
trast with the terms relative, comparative, conditioned, etc. 

(a) Absolute and Relative, Etc. —(i) Sometimes the con¬ 
trast intended is that between what expresses a relationship and 
what docs not. In Logic, for instance, a term is described as 
relative when its function is to indicate some definite 1 elation- 
ship in which the object named stands to .some other ol)ject de¬ 
noted by the correlative term. Thus teacher is called a relative 
term bccau.se it indicates the relationship in which somebody, say 
Socrates, stand.s or stood to somebody else, tor instance, Plato, 
w'ho is consequently designated fiy the correlative term disciple, 
or puiiil. But a term that indicates no relationship i.s called 
absolute. Thus the names Socrates and Plato arc called absolute 
terms because they do not indicate any definite relationship in 
which Socrates and Plato .stood to each other. (2) More com¬ 
monly the contrast intended is that between what a thing is 
relatively to something else (or in comparison with certain other 
things) and what it is in itself (that is, apart from such compari¬ 
sons), or absolutely. In this sense one sometimes conlra.'^ls what 
is relatively or approximately true with what is ab.solutely true, 
or what is comparatively beautiful, or large, of old, etc., with 
what is absolutely .so. (3) Intimately connected with the preceding 
distinction between absolute and relative, etc., is yet another dis¬ 
tinction, which is [lerhaps the commonest of all. Thi.s is the con¬ 
trast between what is subject to certain reservations or conditions 
and what is not subject to conditions or reservations. Thus, for 
example, relatwc succe.ss may mean succe.ss under certain difficult 
circumstances, while absolute .success would mean complete suc¬ 
cess, without any reservations. In thi.s way absolute monarchy 
means monarchical government not subject to any conditions or 
rcservation.s, wherea.s constitutional monarchy means monarchical 
government subject to certain reservations or restrictions formu¬ 
lated in the con.stitution of the country. Similarly a system of 
ethics conceived to be valid for all times under all conditions 
would be described (by H. Spencer, for instance) as absolute, 
wherea.s a system of ethics conceived to be valid only under cer¬ 
tain conditions of time, place or circumstance, would be called 
relative, or local, or temporary, etc. (4) The foregoing distinction 
naturally leads to yet another distinction; namely, that between 
that which is conditioned by, or dejicndcnt on, something else 
and that which is independent of, or unconditioned by, anything 
else. In philo.sophy, absolute frequently means “independent” or 
“unconditioned.” When certain philosophers speak of “.absolute 
truth,” or of “absolute value,” they mean that there are truths, 
or values, as the case may be, that are objective, independent or 
.self-dependent, and not relative to, or dependent upon, individual 
thinkers or .seekei s. 

(b> The Absolute. —This term owes its greict vogue in recent 
limes mainly to the German Idealists (Fichte, Schelling, Hegel, 
etc.) and their followers. But the main idea which it expresses 
is already found in Plato; and both the idea and the term were 
familiar to Thomas Aquinas, Giordano Bruno, Benedict Spinoza, 
and many others, long before the i-M^riod of German Idealism. 
The u.se of the term is intimately connected with the last of the 
above-mentioned applications of the term absolute (4). Spinoza 
describes substance (that is, Nature, God or the Universe) as 
absolutely infinite, in contrast with its ultimate attributes, which 
are infinite each in its kind only; and absolutely infinite substance 
is conceived by Spinoza as the self-existing, independent, uncon¬ 
ditional ground of all that is. It is the ultimate ground of all 
reality that is always, or nearly always, meant by the Absolute. 
But different systems of philosophy hold out different vdews as 
regards both the reality and the nature of the absolute. In 
Vaihinger s Philosophy of '*As If,** the Absolute is a fiction. For 
Hamilton, Mansel and Sfwncer the Absolute is the Unknown; for 
Kant the Absolute (or Noumenon) is even Unknowable. Theists 
identify the Absolute with God; pantheists, with the Universe; 
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Schopenhauer and Wundt, with Will; Bergson, with a Life-force 
characterized by creative evolution; Fcchncr and Lipps, with Con¬ 
sciousness; Bradley, with Experience; Joel, with the Potentiality 
of all that is real; Lotze and Royce, with self-conscious Person¬ 
ality; Alexander, presumably with the Space-lime matrix of all 
reality. Hegel, whose philosophy is most intimately connected 
with the conception of the Absolute, identified it with the Uni¬ 
versal Spirit, which by a process of logical or dialectical develop¬ 
ment takes on one predicate after another until it manifests itself 
as an objective world in jK-rfect harmony with reason. 

Biuljographv.—H istories of Philosophy by Erdmann, Windelband, 
etc.; the works of Hegel, Bra<lloy and the other philosophers referred 
to in the text. (4 Wo.) 

ABSOLUTE DIFFERENTIAL CALCULUS: Tf.m- 
soR Analysis. 

ABSOLUTE MUSIC, a term applied to music of a purely 
abstract type, devoid of any non-musical or extra-musical signif¬ 
icance. as distinguished from that of the pictorial or descriptive 
kind known as “programme music” {q.v ). 

ABSOLUTE TEMPERATURE SCALE, the scale of 
temperature based on thermodynamics {q.v.), also r.alled the 
Kelvin Scale after Lord Kelvin (q.v.). The teni{K*rature scale 
derived from the law of exiwnsion of a perfect (q.v.), is iden¬ 
tical with this thermodynamical scale. 'Fhci usual abbreviations 
for ab.solule scale are abs., A, or K. Comparing it (approxi¬ 
mately) with the centigrade scale (q.v.), 0° C==273° A, 100'" C 
- 373° A, thus ah.<;olutc zero is equivalent (o —273“ C. {See 
Tukrmodynamk’S and Thermomktry.) 

ABSOLUTE UNITS, units of measurement of a physical 
quantity in terms of the fundamental units of length, mass and 
time; the British Association selected, as their fundamental units, 
the centimetre, the gramme, and the second of mean solar time, 
and thus formed the C.G.S. sy.slern of units. {See Units, Dimen¬ 
sions of; and Physical Units.) 

ABSOLUTION (religiou.s) denotes the setting of the peni¬ 
tent sinner free from the guilt of his .sin. or from the ecclesiasti¬ 
cal penalty (excommunication), or from both. The authority of 
the church or its minister to pronounce or refuse forgiveness is 
implied in TI. Cor. ii. 5-1 r, and Act.s v. 1-9 (r/. James v. 15, 16), 
and was derived from the tradition of our Lord’s teaching; see 
John XX. 23 (in Malt, xviii. 18, binding and loosing probably mean 
forbidding and allcwing). In primitive times, when confes.sion of 
sins was made before the congregation, the ab.solution was de¬ 
ferred till the penance was completed; and there is no record of 
the use of any special formula. The f)enitent was reconciled by 
imposition of hands by the bishop, with or without the clergy. 
Later the office was usually discharged by priests, and the out¬ 
ward action more and more disu.sed. Jt became the custom to give 
the absolution to penitents immediately after their confession and 
before the penance was performed. Until the middle ages the 
form of absolution after private confession was of the nature of 
a i)rayer, such as “May the Lord ab.solve thee”; and this is still 
the practice of the Greek church. But about the 13th century 
the Roman formula w’as altered, and the Council of Trent (1551) 
declared that the “form” and power of the absolution lay in the 
word.s Ejio te ahsolvo, etc., and that the accompanying prayers 
are not essential to it. Of the three forms of absolution in the 
Anglican Prayer Book, that in the Visitation of the Sick (disused 
in the church of Ireland and in the United States) runs “I absolve 
thee,” tracing the authority so to act through the church up to 
Christ: the form in the Communion Servdee is precative, while 
that in Morning and Evening Prayer is indicative indeed, but so 
general as not to imply a decree of absolution. (W. O. B.) 

In civil law ab.solution signifies the acquittal of an accused 
person on the grouhd that the evidence has either disproved or 
failed to prove the charge against him. The term is now little 
used, except in Scottish law in the forms assoilzie and absolvitor. 

ABSOLUTISM. The term absolutism is generally applied to 

view or theory that the object under consideration (whatever 
it may be) is not merely conventional, or subjective, or dependent, 
or limited in any way, but absolute, that is real or valid in itself, 
or objectiv'c, or independent, or unrestricted. {See Absolute.) 


(0 In ethics, absolutism is the v'iew that moral distinctions are 
not the result of mere arbitrary commands of God, or of human 
conventions variable according to circumstances, but that they 
are intrinsically valid, and the same for all human beings, at all 
times, and in all places. (2) In aesthetics, absolutism is the view 
that distinctions of beauty and ugliness are not entirely depicndcnt 
on the subjective feelings of the i)ercipienl mind, but that they 
arc objective differences in things themselves, like the primary 
qualities of material objects. {See Qt'ALrriK.s.) Absolutism main¬ 
tains accordingly that aesthetic appreciation shoiiki not be re¬ 
garded as merely a matter of taste about which people must 
agree to differ {de pustihus non disputandum), but that there is 
an objective or absolute standard of beauty by which aesthetic 
judgment ought to be guided. The fact that even art sjrecialists 
are frequently at variance is accounted for by absolutists l)y the 
suggestion that individuals vary in their powers of apprehending 
aesthetic qualities just as they vary in other capacities. (3) In 
political theory, absolutism denotes a form of government in 
which the sovereign exercises almost complete power unrestrained 
by such laws and reservations as charactcri/.e what is commonly 
called con.stitutional government. Hence absolutism is sometimes 
used as the equivalent of despotism. 

ABSORPTION OF LIGHT: .r. Light 
ABSORPTION SPECTRUM: .vk Band Spectrum; 

Ouantum Me('HAnics; Spectroscoi'y. 

ABSTEMII, a name formerly given to such persons as could 
not partake of the cup of the Eucharist on account of their aver¬ 
sion to wine (Lat. abs, “away from”; tevietum, “intoxicants”). 
In modern times many total abstainers, holding that the use of 
intoxicants is to be condemned absolutely, communicate in the 
unfermented “juice of the grape,” sometimes also alleging that 
the wine used by Christ and his disciples at the Last Sujiper was 
unfermented. 

ABSTINENCE, the fact or habit of refraining from any¬ 
thing. usually from iridulgence of the api)ctitc. A “total ab¬ 
stainer” is one w'lio takes the pledge to abstain from alcoholic 
liquor (.vee Temperance). Abstinence in the Christian Church 
is a moderate form of fasting (q.v.). 

“Abstinence” w'as also a term in economic.s, now fallen into dis¬ 
use, applied to the postponement or sacrifice of pre.sent satisfac¬ 
tion for the .sake of future gain. 

It remains true that no person will save except for the pur¬ 
pose of securing some future advantage for himself or for others. 
As Taus.sig puts it, “present resources will not be cancelled for 
future resources unless some inducement be offered.” This is 
true equally of individual or of communal saving; thu.s, a Col¬ 
lectivist or Socialist Government could only provide capital 
for the prosecution of industry or for future .social satisfac¬ 
tions by drafts upon current income, i.e., by performing an act 
of national abstinence. 

{See Economics.) 

ABSTRACT and ABSTRACTION. The term abstract 
is sometimes used as a noun to denote a summary or digest of a 
document. Such an abstract is usually obtained by selecting what 
is essential and omitting the rest. Speaking generally, the process 
of abstraction is usually a process of selection of some part or 
aspect of a complex whole, and of consequent neglect of the rest. 
The result of such a process of “withdrawal” (in the twofold 
.sense of selecting a part and ne^'lcetinf* the rest) is commonly 
described as abstract. 

In logic, abstract terms are distinguished from concrete 
terms, the latter denote objects consisting of a whole complex 
of attributes and standing in various relations, whereas the former 
designate some quality or relation isolated or abstracted from its 
concrete context. For instance, “motor” and “relative” are con¬ 
crete terms, whereas “motion” and “relationship” are abstract 
terms. But there are degrees of abstraction—the selection may 
be less or more restricted, and the consequent neglect more or less 
extensive. This may be readily seen if one pas.ses in review such 
a series of terms as, say, “the horse that won the Derby in 1927,” 
“race-hor.se,” “horse,” “quadrujx^d,” “animal,” “life.” Of these 
terms only the last would be called abstract, but really all the 
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Icrni!^ in the s<'ries (xce[)f. the first are obtained by abstraction. 
Jn tac t ali Kt-neral terms, or common noun.s, are the result of 
absfra* lion. I'hat is why some of the earlier loKician.s and psy- 
choloK'^'t-s applied the epithet abstract to what are now usually 
called (general coi.< rete terms. It is just a matter of convenience 
and convention that only the more abstract terms are now called 
abstract, the less abslra(t terms being called general. 

In the past too rnuih strc.s.s used to be laid on the negative side 
of absfrai tion, that i.s, on the mere neglect of certain parts or 
a.spects of the com rete whole. It i.s now realized more fully that 
the process is mainly positive in character. It is a process of po.si- 
ti\'e selection, not merc-ly one of omis.‘'ion, though of course it 
involves omission. The relative slre.ss on the positive and the 
negative sides of the* proc e.ss of ab'siraclion really varies consider¬ 
ably. W hen the process is merely siiontaneous, or not deliberate, 
the negative character of abstraction is probably more prominent; 
w'hen it is deliberate, that is, a [irocess of voluntary attention, 
the positive phase- is the more marked. 

Abstraction is of great im[)ortajK:e for all real knowledge, es¬ 
pecially for science and philosophy. I'he aim of all scientific 
knowledge- is the discovc-ry of laws expressing the relation or 
correlation between various as[)eets of rc-ality, such as mass and 
gravitation, volume and pre-ssure, or temperature and volume; and 
it is by process(-s of absiraclicm that thc-.se phases of reality are 
i.solali'd and followed up. (A. W'o.j 

ABSTRACT OF TITLE, in law, a digest or epitome of the 
various inslrunu-nls and events imdc-r and in con.sc-tiuc-nce of 
which the vc-ndor or mortgagor of an estate derives his title 
thereto. I'he sysic-m of rc-gislration has muc h affected the neces¬ 
sity for this abstract being pre-pared or used. {See the article, 
C'oXVKYANC'K.) 

ABT, FRANZ dsi.)- iSSO. Gc*rman composer, was born at 
Eilenburg, Saxony, and dic-cl at W'iesbadc-n. His songs and part- 
songs enjoyed an c-xtraordinary vogue throughout the world in the 
middle of the icith cc-ntury, and are still popular. Abt was kapell¬ 
meister at ffernbiirg in kS.ji, at Zurich in the same year and at 
llrunswic k from iSi;.! to kS.Sj, whe n he retired to Wie.sbaden. 

ABU, a mountain of ec-ntral India, .situated wdihin the 

Rajputana State of Sirohi. It is an isolated peak of the Aravalli 
range, being completely detachc-d from that chain by a narrow' 
valley 7m. across, in which tlows the western lianas. It risc-s 
from the surrounding plains of Marwar like a precijiitous granite 
island, its various jioints ranging from 4,000 to 5,()5.i feet. The 
elevations and jilalforms of (he mountain are covered with 
elaborately sculplun-d .shrines, temples and tombs. On the (op 
of the hill is a small round platform containing a cavern, with a 
block of granite-, bc-aring tin* impression of the feet of Dala- 
llhrigu. an incarnation of \ ishnu. 'The (wo prifu i{)al temples, at 
Dilvvarra, about the middle of the mountain, are built of while 
marble-, and arc- ])rc--eminc-nt alike for thc'ir beauty and as typical 
spe-eimens of jain architec ture- in India. The more modern of the 
two was built by two brothers, rich merchants, between the years 
I rc)7 and i.’ 47 ' >"^‘1 delicacy of carving and minute beauty of 
detail stands almost unrivalled, even in this land of patient and 
lavi^h labour. 'The other was built by Vimala, a local governor, 
apparently about A.n. simpler and bolder in style, it is one 

of the oldest as well as one of the most complete examples of 
Jain architecture- known. The principal object within the temple 
is a cell lighted only from the door, containing a cross-legged 
seatc-d ligure of the god I’arswanath. 1'he portico is composed of 
4«S pillars, live whole enclosed in an oblong courtyard about 140ft. 
by (joft., surrounded by a double colonnade of smaller pillars, 
forming porticos to a range of 52 cells, each of which is occupied 
l)y an image of I’arswanath. The whole interior is magnificently 
ornamented. 

Abu is now the .summer residence of the gov'crnor-generaTs 
agent lor Rajputana. and a place of resort for Europeans in the 
hot w'ealher. i'he annual mean temperature is about 70", ri.sing 
to 90® in April; but the heat is never oppressive. The annual 
rainfall is about bS inches, 

ABU-BEKR (57v^-6.t4). the name (“Father of the virgin”) 
of the first of the Mohammedan caliyihs {see C.aliph). He was 


originally called Abrl-cl-Ka'ba (“servant of the temple”), ^ind 
received the name by which he is known historically in conse¬ 
quence of the marriage of his virgin daughter Ayesha to Moham¬ 
med. He was born at Mecca a.d. 573, a Koreishite of the tribe 
of Beni-Taira. Possessed of immense wealth, which he had him¬ 
self acquired in commerce, and held in high esteem as a judge, 
an interpreter of dreams and a depositary of the traditions of his 
race, his early accession to Islamism was a fact of great im¬ 
portance. On his conversion he assumed the name of Abd-Alla 
(“.servant of God”). His firm bc-lief in Mohamme-d and his 
doctrines wmn for him the title El Siciclik (“the faithful”). In 
j his personal relationship to the prophet he showed the dec'iiest 
j veneration and the most unswerving devotion. W'hc-n Mohammed 
fled from Mecca, Abu-Bekr was his sole companion, and shared 
l)oth hi.s harilshijis and his triumphs, remaining conslaiuly with 
him until the day of his death. During his last illness the prophet 
indicat»-d Abu-Bekr as his successor by desiring him to offer up 
prayer for the people. The choice was ratified by the chiefs of 
the army, and ultimately confirmed, though it was disputed by 
Ali, Mohammed’s son-in-law. After a time Ali submitted, but 
the difference gave rise to the controver.sy which still divides 
Muslims, Sunnites and Shiites. 

Abu-Bekr had scarcely assumed his new position (632 ), under 
the title Kalifat-Rasul-illah (“successor of the prophet of God”), 
when he was called to suppress the revolt of the tribes Hejaz 
and Nejd, of which the former rejected Islamism and the latter 
refused to pay tribute. He encountered formidable opposition 
from different quarters, but in every case he was successful, the 
severest struggle being that with the impostor Mosailima, who 
was finally defeated by Khalid at the battle of Akraha. When 
Arabia had been comjiletely subdued, he turned to foreign con¬ 
quests. The 'Iraq of Persia was overcome by Khalid in a single 
campaign, and there was also a succe.ssful expedition into Syria. 
After (he hard-won victory over Mosailima, Omar, f(-aring that 
the sayings of the prophet would be entirely forgottc-n when 
tho.se who had listened to them had all been remu-ced by death, 
induced Abu-Bekr to see to their pre.servation in a written form. 
The rec ord, when corniileled, was depositc-d with Hal.sa, daughter 
of Omar, and one of the wive.s of Mohammed. It was held in 
great reverence liy all Muslims, though it did not possess canonical 
authority, and furni.shed most of the materials out of which the 
Koran, as it now exists, was prepared. When the authoritative 
version was completed all copies of llafsa's record were de¬ 
stroyed, in order to prev'ent possible disputes and divisions. Abu- 
Bekr died Aug. 23, 634. Shortly before his death, which one 
tradition ascribes to poison, another to natural causi-s, he indi¬ 
cated Omar as his successor, after the manner Mohammed had 
observed in his own ca.se. 

Biumockai-iiv.— Sre CAcn-nATK. W. Muir, Annals of I hr early 
Caliphate fntpn original sources ( kSS,U ; H. lamunens, Le Iriiimvirat 
d'Ahou Bekr, 'Omar cl Aboil 'Obnida (Beirut, iqio). 

ABU HAMED, a town of the Anglo-Egyptian Sudan on iii» 
right hank of the Nile, 345m. by rail north of Khartum, and near 
the head of the fourth cataract. It stands at the centre of the 
great S-shaped bend of the Nile, and from it the railway to Wadi 
Haifa strikes straight acioss the Nubian desert, a little west of the 
old caravan route to Korosko. A branch railway, 138111. long from 
.\bu Hamed. goes down the right bank of the Nile to Kareima in 
the Dongola district. The town is named after a celebrated 
sheikh buried here, by whose tomb travellers crossing (he desert 
used formerly to deposit all superfluous goods, the sanctity of the 
saint's tomb en.suring their safety. During the advance on Khar¬ 
tum in 1897, a sharp action was fought here, the troops under 
Gen. Hunter routing the Dervishes (Aug. 7, 1897). 

ABU HANIFA AN-NUMAN IBN THABIT, Moham¬ 
medan canon lawyer, was born at Kufa in a.h. 80 (a.d. 699) of 
non-Arab and probably Persian parentage. Few events of his life 
are known to us with any certainty. He was a rich silk-dealer, 
lectured at Kufa upon canon law ifiqh) and was a consulting 
lawyer (mufti), but refused steadily to take any public post. When 
il-Mansur, however, was building Baghdad (145-149) Abu Hanifa 
was one of the four overseers whom he ajipointed over the crafts- 
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men. In a.h. 150 (a.d. 767) he died there. A persistent but 
apparently later tradition asserts that he died in prison after a 
severe beating, because he refused to obey al-Mansur's command 
to act as a judge (cadi, qadi). This was to avoid a responsibility 
for which he felt unfit—a frequent attilutle of more pious 
Muslims. 

For many personal anecdotes 5re de Slane's transl. of Ibn 
Khallikan iii. 555 ff., iv. 272 ff. He was buried in eastern Baghdad, 
where his tomb still exists, one of the lew surviving sites from the 
time of al-Mansur, the founder. 

See C. Hrocki'lrnann, Grsrhh htr, i, ihi) ff.; Nawawi’s liiof’r. Diet. 
pp, 6y8 770; Ibn Hajar al-Haitami’s Hioi’niphy, publ. Cairo, A.u. 
i.i04; legal bibliography under Islamic Law. 

ABU KLEA, a halting-place for caravans in the Bayuda 
de.sert, Anglo-Egyjitian Sudan. It is on the road from Merawi to 
Mctcmma and 20m. north of tht; Nile at the last-mentioned place. 
Near this spot, on Jan. 17, 1885. Briti.sh force marching to the 
relief of (len. Gordon at Khartum was attacked by a greatly 
superior force of Mahdists, who were repul.sed. On the lyth, 
when the British force w'as nearer Metemma, the Mahdists re¬ 
newed the attack, again unsuccessfully. Sir Herbert Stewart, the 
commander of the British force, was mortally wounded on the 
19th, and among the killed on the 17th w'as Col. F. G. Burnaby. 

ABU-L-'ALA UL-MA'ARRI (978-1057), Arabian poet 
and letter-writer, belonged to the South Arabian tribe Tanukh, 
a [lart of which had migrat'd to Si ria before the time of Islam. 
He was born in 975 at Ma'arrat un-Nu'man in Syria. In 1007 
he X'isiled Baghdad, where he was admitted to literary circles, 
recited in the aiademics and mosques, and made the acijuaintance 
of men to whom he addrc'ssed some of his letters later. In lOOQ 
he returnc'd to Ma'arra, where he sjient the rest of his life in 
teaching and writing. 

Of his works the chief are two collections of his poetry and 
tw'o of his letters. The earlier poems U[) to 1029 have been pub¬ 
lished in Bulaq (1S69), Beirut (1884) and Cairo t i88o), under 
the title of Saqt uz-Zand. The iioerns of the second collection, 
known as the Litzum ma lam yalzam, or the Liiziimiyydt, are, 
w'ritten with the difficult rhyme in two consonants instead of one, 
and contain the more original, mature, and somewhat pessimistic 
thoughts of the author on mutability, virtue, death, etc. They 
have been published in Bombay (1880) and C'airo (i88q). 

Bini.iooKAiniv." The letters on various literary and social .subjects 
were tuibliblied with commi'iitary by Shain Effendi in Beirut (1804), 
and with English tran.slation, etc., by Prof, IJ. S. Margoliouth in 
O-xford (i8g8). A second eollertion of letters, known as the Risiilat- 
ul-Chufrdtt, was summarized and partially translated by R. A. 
Nicholson in the Journal oj the Royal Asiatic Society (1000, jjp. Os? 
ff.; J902, pp. 75 ff., 887 ff., 8 i 8 ff ). C. Rieu, De Abti-l-'Alae Poctae 
Arabici vita ct carminibus (Bonn, 1848) ; A. von Kremer, Vber die 
philosophisrhen Gedichtr dcs Abu-l-'Ala (Vienna, 18SS) ; cf. also the 
same writer's articles in the Zcilschrijt der dcutulien morgenldtidischcn 
GesclUchajt (vols. xxix., xxx., x.xxi. and xxxviii.). Some of his poems 
are translated by II. Baerlein in the Dhvan oj Abu-l-'Ala (“The Wis¬ 
dom of the East” Scries, 1908). Eor his life sec the introduction to 
D. S. Margoliouth's edition of the letters, supplemented by the same 
wrilt-r’s articles “Abu-l-'Ala al-Ma'arri’s Correspondence on Vege¬ 
tarianism” ii» the Journal oj the Royal Asieitic Society (1902, pp. 
289 ff.). 

ABU“L“'ATAHIYA (Abu Ishaq Ismail ibn Qasim al- 
'Anazi) (748-828), Arabian poet, was born at ‘Ain ut-Tamar in 
(he Hejaz near Medina. His ancestors were of the tribe of ’Anaza. 
His life was spent in Kufa and in Baghdad, where he died in 828 
in the reign of al-Ma’mun. The poetry of Abu-l-*Atahiya is 
notable for its avoidance of the artificiality almost universal in 
his days. The older poetry of the desert had been constantly 
imitated up to this time, although it was not natural to town 
life. Abu-l-'Atahiya W'as one of the first to drop the old qasida 
(elegy) form. He is one of the earliest philosophic poets of the 
Arabs. Much of his poetry is concerned with the obserx'ation of 
common life and morality, and at times is pessimistic. Naturally, 
in the circumstances, he was strongly suspected of heresy. 

His poems (Diwdn) with life from Arabian sources have been 
published at the Jesuit Press in Beirut (1887, 2nd cd. 1888). On his 
position in Arabic literature see W. Ahlwardt, Diwdn des Abu Nowas 
pp. 21 et seq. (Greifsvvald, 1861); A. von Krcmcr, Culturgeschichle des 
Orients, vol. ii. pp. 372 ff. (Wien, 1877). 


ABULFARAJ (Abu-I-Faraj ‘Ali ibn uI-Husain ul-Isfahani) 
(807-907), Arabian scholar, was a member of the tribe of the 
Qurai.sh (Korcish) and a direct descendant of Marwan, the last 
of the Omayyad caliphs. He was thus connected with the Omay- 
yad rulers in Spain, and seems to have kept up a correspondence 
with them and to have sent I hern some of his works. He was 
born in Isfahan, but spent his youth and made his early studies 
in Baghdad. He became famous for his knowledge of early 
Arabian antiquities. Hi.s later life was spent in various parts of 
the Mu-slim world, in Alepjio with Saif-uil-Daula (to whom he 
dedicated the Book of Songs), in Kai with the Buyid vizier ibn 
'Abbad and elsewhere. In his last years he lost his reason. In 
religion he was a Shiite. Although he wrote poetry, also an 
anthology of verses on the monasteries of Mesojwtamia and 
Egx'pt, and a genealogical work, his fame rests upon his Book of 
Songs {Kitilb-uI-Aglidni), which gives an account of the chiel 
Arabian songs, ancient and modern, with the stories of the com- 
jHisers :irui singers. It contains a mass of information as to the 
life and customs of the early Arabs, and is the most valuable 
authority we have for their pre-Islamie and early Muslim days. 
A jiart of the Book of Songs w'as published by J. G. L. Kose- 
garten with Latin translation (Greif.swald, 1840). The text was 
published in 20 vols. at Bulaq in i8(.)8. Vol. xxi. was edited by 
R, E. Briinnow' (Leydiai, 1S8S). A volume of elaborate indices 
was edited by 1. Guidi (Lcytlen. 1900), and a missing fragment 
of (he text was published l»y J. W'ellhausen in the Zcitschrift dvr 
dcntsc/tvn morgvnldndischvn (igsvllschaft, vol. 50, pp. 14^ fb 
j his life SVC M'G. de Slane’s translation of Ibn Khallikan's 
Biographical Dictionary, vol. ii. pp. 249 ff. (G. VV. T.) 

ABULFARAJ ( i8(h eeniury ): see Bak-Hf.bkakus. 

ABUL FAZL (ab-ul fah/J) (1551-1002), vizier and histori- 
ogra]»her of the Mogul emperor, Akbar, wrote the Akbar Nameli 
or “Book of Akbar” in Persian. It consists of (wo parts, and is a 
I history of Akhar’s reign and the Ain-i-Akhari, or “Institutes” of 
j .'\kbar, giving an account of the constitution, religion and adminis¬ 
tration of the empire. Akbar was murdered at the instigation of 
Prince Selim, aftcrw’ards Jahangir, who was jealous of the vizier’s 
iiilluence. 

A translation of the Ain-i-Akbari (Calcutta, 1788-86), by Francis 
Gladwin, is nuw" exiccdingly rare. I’litirc! is a modern translation 
(Calcutta, 1873, 1891, 1894): vol. i. by M. Blockmann, vols. ii. and 
iii. by H. S. Jarrett. 

ABULFEDA (Abu-l-Fida’ Isma'il ibn 'Ali ‘Imad-ud-Dnl) 
(1278-1531), Arabian historian and geographer, wms born at 
Damascus, w'hitlier his father Malik ul-Afclal, brother of the 
prince of Hamah, had lied from the Mongols. He was a descend¬ 
ant of Ayyuh, the father of Saladin. In 12S5 he was present at 
the assault of a stronghold of the knights of St. John, and he 
took part in the sieges of Trijioli, Acre and Qal'at ar-Rum. In 
12C48 he entered the service of (he Mameluke Sultan Malik al- 
Nasir and in 1310 became governor of Hamah. In 1312 he be¬ 
came prince with the title Malik us-Salih, and in 1320 received 
the hc'reditary rank of sultan with the title Malik ul-Mu'ayyad. 
For more than twenty years altogether he reigned in tranciuillity 
and splendour, devoting himself to the duties of government and 
to the composition of the works to which he is chiefly indebtc-d 
for his fame. He was a munificent patron of men of letters, who 
came in large numbers to his court. He died in 1331. 

BTBUOGRAi-iiY.—His chicf historical work h An Abridgment of the 
History of the Human Race, annals extending from the creation to 
the year i82t> (Constantinople, 18O9), Various translations of parts 
of it exist. His Geography is founcJerl on the wairks of his predecessors, 
and so ultimately on the work of Ptolemy. Parts of the work were 
published and translated as early as 1650 (r/. Carl Brockelmann’s 
Geschichte der Arahischen Litteratur, Berlin, 1902, vol. ii. pp. 44-46), 
The text of the whole was published by M’G. de Slane and M. Reinaud 
(Paris, 1840), and a French translation with introduction by M. 
Reinaud and Stanislas Guyard (Paris, 1848-83). 

ABU’L KASIM MANSUR; jee Firdousi. 
ABU-L-QASIM [Khalaf ibn ‘Abbas uz-Zahrawi], Arabian 
physician and surgeon, generally known in Europe as Abulcasis, 
flourished in the tenth century at Cordova as physician to the 
caliph ‘Abdur-Rahman III. (912-961). 
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A part of his compendium of medicine was published in Latin 
x% Liber theoricae nee non practicae Alsaharavii (Augsburg, 1519). 
His manual of surgery was published at Venice in i497, at Basle 
in 1541, and at. (Jxfnrd Ahulcasis de Chirurf^ia arabicc et latine 
cura Johannis Chunfiinj,’, ( 2 vols. 1778). 

i'or hjs other works see Carl Brockelmann, Geschichte der 
arabi.schen Lite.ratur (Weimar, i8g8j, vol. i. {jp.'239-240; M. 
Neuberger, History oj Medicine, vol. 1 (1910). 

ABU »L WAFA or ALBl’ZDScjrANT (040-998), Arab astron¬ 
omer and mathematician, was born at Huzdsehan in Khurasan, 
and was one of the most learned men of his day. A pas.sage in 
his Almagest is held by some to indicate that he had noted in¬ 
equalities in the rnoon’.s motion, later described as variation. He 
translated and commented on the works of the Greek mathema¬ 
ticians, and made an exhaustive commentary on Dioj-ihantus, but 
these writings arc lost. The existing book in 12 chapters of geo¬ 
metrical constructions in a f’ersian translation is not his, but ap- 
pctirs to be derived from an account of his lectures drawn up by 
one of his pupils, Abu ’1 Wafa introduced the trigonometrical 
function.s and con.sfructed tables of tangents and co-tangents. 

Ser WociKkc- in Journal Asiatique, F'cb. and March, 1855. 

ABUNDANTIA, Roman goddess, the personiheat ion of 
prosperity tmd good fortune. On the coins of the later Roman 
empcror.s she i.s frec|uently represented holding a horn of plenty 
and distributing grain and money. She may be compared with 
Domina Abundia <0. Fr. Dame Huhondv, Notre Dame d'Abon- 
darue), a benelicent fairy, who brought plenty to those whom 
she. visited ((Irimrn, Teutonic Mythology, i. 286-7). 

ABU NUWAS (Abu *Ali Hal-asan ibn liani’al-TIakami) 
fc. 756-810), Arabian poet, was born in nl-Ahwiiz, probably about 
756, His mother w'as a Persian, his father a soldier, a native of 
Damnsc u.s. He is said to have spent a year with the Arabs in the 
de.sert to gain jrurity of language. Settling in Baghdad he enjoyed 
the favour of Ilarfin al-Rashid and al-Amin, and died there, 
prob.'ibly about 810. Ahu Nuw'ils is recognized as the greatest 
Arab poet of hi.s time. Genial, cynical, immoral, he drew' on all 
the varied life of his time for the material of his poems. In his 
wine-songs especially the* manners of the uiipcT clas.sc's of Baghdad 
are revealed. He was one of the first to ridicule the set form of 
the qasida (elegy) as unnatural, and has satirized this form in 
sc'vc'ral poems. 

See I. (Joldzitier, Ahhandlunej'ti zur Arahisehen Philolngir (l.fydcn, 
iSgC)), i. pp. 1.15 ff. lli.H pocens were collected hy several Arabian 
c'diturs. One such collection (the MS. of wluch is now in \’ienna) 
contains nearly 5,000 cersc's. Ills eolleclc-cl poems {Dhran) have been 
pnhiished in Uairo (iSOo), in Heinit (iHK.}) and an edition hy Isma 
*11 al-Nahhaiil (Cairo, 1904). Thc‘ wine-sontis were edited by W. 
Ahiwardt under llie title Piutin des Al>u Nowas. i. Pie Weinlirder 
(tircilswald. eSCo). 

ABU SIMBEL or IPSAMBUL, the name of a group of 
temples of Rameses II. (c . 1250 n c ) in Nubia, on the left hank 
of the N'ilc', 56m. hy river south of Korosko. They arc hewn in 
the sandstone' cliffs at the riverside, and are three in number. The ! 
principal temple, bc-gun by Sedi and compicted by his son, is 
probably the. greatest and most imposing of all rock-hew’n monu¬ 
ments. It was discovered liy Burckliarclt in 1S12 and opened by 
Helzoni in 1817; the front has bern cleared sevt'ral times, but the 
sand is always prc'ssing forward from the north end. The hillside 
was recessed to form the fac;;ide, backc'd against which four im¬ 
mense seated colossi of the king, in pairs on cither side of the 
entrance, rise from a platform or forecourt reached from the 
river liy a (light of steps. The colossi arc 65ft. in height, of nobly 
placid design, and arc accompanied by smaller figures of Rameses’ 
queen and their sons and daughters; behind and over them is the 
cornice, with the dedication below a long row of apes, standing in 
adoration of the rising sun. The tenqilc is dedicated primarily to 
the solar gods Amenra of Thebes and Raharakht of Heliopolis, 
the true sun god; it i.s oriented to (he ea.s't so that the rays of the 
sun in the e.irly morning penc'trate the whole length of two great 
halls to the innermost sanctuary and fall utxm the central figures 
of Amenra and Rameses. which are there enthroned with I\ah of 
Memphis and Raharakht on either side. Tht* interior of the 
temple con.sists of a series of hails, penetrating for 185ft. into the 



The colossal statues of 

RAMESES II. AT ABU SIMBEL ARE 
65FT. HIGH AND ARE ACCOM- 
PANIED ALLER STATUES OF 

THE MEMBERS OF HIS FAM 


solid rock and decorated with coloured sculpture of fine workman¬ 
ship and in good preservation; some of the scenes are of religious 
import (amongst them Ramc.scs as king making offerings to him¬ 
self as god), others illustrate war in Syria, Libya and Ethiopia; 
another series depicts the events of the famous battle with the 
Ilirtites and their allies at Kadesh, in which Rameses saved the 
Egyptian camp and army by his personal valour. Not the least im¬ 
portant feature of the temple belongs to a later age when some 
Greek, Carian and Phoenician 
soldiers of one of the kings 
named Psammetichus (appar¬ 
ently P.sammetichus II., 594-589 
n.c.) inscribed their names upon 
the two southern colossi, doubt¬ 
less the only ones then clear of 
sand. These graffiti are of the 
highest value for the early his¬ 
tory of the alphabet, and as prov¬ 
ing the presence of Greek mer¬ 
cenaries in the Egyptian armies 
of the pt'riod. The upper part of 
the second colossus (from the 
south) has fallen; the third was 
repaired by St'lhos II. not many 
years after (he comidetion of the 
temple. A small temple, imme¬ 
diately to the south of the first, 
is believed to have had a built 
antechamber: it is the earliest 
known example of a “birth 
cha{X’l,’’ such as was usually at- 
tachc'd to Ptolemaic temples for (he accommodaliori of the divine 
mothcr-coiLsort and her son. The third and northernniost temple, 
separated from the others by a ravine, is on a large .scale; the 
colossi of the facade arc six in number and 33ft. high, represent¬ 
ing Rameses and his queen Nefrere, who dedicated the temple to 
the goddc.ss Hathor. 

ABU TAMMAM (Habib ibn Aus) (807-S46), Arabian poet, 
was born in Jasim (Josom), a place to the north-east of the 
Sea of Tiberias or near A'lanbij (Hierapolis). He died in Mosul. 
Abu I'arnmam is best know-n as (he compiler of the collection of 
early poems known as the Hamdsa (q.v.). Two other collections 
of a similar nature are ascribed to him. His owm poems have 
been somewhat neglected owing to the success of his compilations. 
His poems {Diwdn) were published in Cairo (a.d. 1vS75). 

See Life in Ibn Khallikan’s Biographical Dictionary, trans. by M‘G, 
fie Slam; (Paris and London, 1842), vol. i. pp. 348 ff.; and in the 
Kitah ubAghdtti (Finok of Songs) of .AF)ulfaraj (Bulaq, iS6q), vol. xv. 
pp. ioo-ro8, also D. S. Margoliouth, “Indices to the Diwan of Abu 
Tammam” in the Journal of the Royal Asiatic Society (1005). 

ABUTILON (from the Arabic auhutUun, a name given by 
Avicenna to this or an allied genus), a genus of tropical shrubs of 
the family Malvaceae (mallows), having about 100 widely dis¬ 
tributed species, often called flowering maple and (^line.se bell¬ 
flower. They arc free-growing, with showy bell-shajxd flowers, 
and are favourite greenhouse plants. 

They are grown as summer bedding plants but will stand no 
frost and arc readily propagated from spring- or autumn-rooted 
cuttings. 

Many hybrids have variegated foliage. 

ABUTMENT, a construction in masonr>' designed to receive 
and resist the lateral pressure of an arch, vault or strut. When part 
of a wall it is termed a buttress {q.v.). 

ABU UBAIDA (Ma'mar ibn ul-Muthannal) (728-825), 
Arabian scholar, was born a slave of Jewish-Persian parents in 
Basra. In 803 he was called to Baghdad by Ilarun al-Rashid. He 
died in Basra. He was one of the most learned and authoritative 
scholars of his time in the Arabic language, antiquities and stories. 
The titles of 105 of his works are mentioned in the Fihrist, and his 
Book of Days is the basis of parts of the history o?f ibn al-Athir 
anil of the Book of Songs, but nothing of his (except a song) 
seems to e.xist now in an indejjendcnt form. 
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BwLioakAPiiY. —See Life in ibn Khallik&n’s Biographical Dictionary, 
trans. by M‘G. de Slane (1842), voL iii., pp. 388-398; also I. Gold- 
ziher’s Mukatnmedanische Studien (Halle, 1888), vol. i., pp 194-206. 

ABYDOS, ancient town of Mysia, Asia Minor, on the 
Hellespont, here scarcely a mile broad. Probably originally a 
Thracian town, it was afterwards colonized by Milesians. Here 
Xerxes crossed the strait on his bridge of boats when he invaded 
Greece. Abydos is celebrated for its vigorous resistance to Philip 
V. of Macedon (200 b.c.), and is famed in story for the loves of 
Hero and Lcandcr. Until late Byzantine times the loll station of 
the Hellespont, its importance was tran.sferred to (he Dardanelles 
iq.v.), after the building of the “Old Castles” by Sultan Moham¬ 
med II. {c. 1456). 

ABYDOS, one of the most ancient cities of Upper Egypt, 
about 7m. west of the Nile in lat. 26° 10' N. (railway station Al- 
Raliana). The Egyptian name wa.s Abdu, “the hill of the symbol 
or reli(]uary” in which the sacred head of Osiris was preserved. 
Thence the Greeks named it Abydos, like the city on the Helles¬ 
pont ; the modern Arabic name is Arabct el Madfuncli. The his¬ 
tory of the city begins in the late imdiisloric age, it having been 
founded by the pre-Menite kings who.se (own, t<*rnple and tombs 
have been found there. The kings of the ist dynasty, and some of 
the 2nd dynasty, were also buried here, and the temple was re¬ 
newed and enlarged by them. Great forts were built on the desert 
behind th(! town by three kings of the 2nd dynasty. 'I'he temple 
and town continued to be rebuilt at intervals down to the limes 
of the 30th dynasty, and the cemetery was used continuously. 
In the 12th dynasty a gigantic tomb was cut in the rock by .Sen- 
wosri (or Senusert) III. Seti I. in the 19th dynasty founded a 
great new temple to the south of the town in honour of the an¬ 
cestral kings of the early dynasties; thi.s w^as finished by Kameses 
II,, who also built a lesser temple of his own. Minejitah added a 
great Hypogeum of Osiris to the temple of Seti. The latest build¬ 
ing was a new temple of Nekhtncbf in the 30th dynasty. 

The worship here wa.s of the jackal god Llpuaut (Ojihois, Wep- 
woi), who “opened the way” to the realm of the dead, increasing 
from the ist dynasty to the time of the 12th dynasty and then 
disappearing after the iSth. Anher appears in the nth dynasty; 
and Khentamenti, the god of the western Hades, rises to im¬ 
portance in the middle kingdom and then vanishe.s in the iSth. 
The worship here of (Jsiris in his various forms begins in the 12th 
dynasty and beconu^s more important in later times, so that at 
last the whole place wa.s considered as sacred to him. 

The temples successively built here on one site were nine or 
ten in number, from the ist dynasty, to the 26th dynasty (500 
n.c:.). The fir.st was an enclosure, about 30 x 50ft., surrounded 
by a thin wall of unbaked bricks. Covering one wall of this 
came the second temple of about 40ft. square in a wall about 
roft. thick. An outer temenos (enclosure! wall surrounded the 
ground. This outer wall was thickened a:bout the 2nd or 3rd 
dynasty. The old temple entirely vanished in the 4th dynasty, and 
a smaller building was erected l)ehind it, enclosing a wide hearth 
of black ashes. Pottery models of offerings are found in the 
ashes, and (he.se were probably the substitutes for sacrifices de¬ 
creed by Cheops (Khufu) in his temple reforms. A great clear¬ 
ance of temple offerings was made now, or earlier, and a chamber 
full of them has yielded the tine ivory carvings and the glazed 
figures and tiles which show the splendid work of the ist dynasty, 
A vase of Mcnes with purple inlaid hieroglyphs in green glaze and 
the tiles with relief figures are the most important pieces. The 
noble statuette of Cheops in ivory, found in the stone chamber 
of the temple, gives the only portrait of this ruler. The temple 
was rebuilt entirely on a larger scale by Pepi I. in the 6th dynasty. 
He placed a great stone gateway to the temenos, an outer temenos 
wall and gateway, with a colonnade lietwcen the gates. His temple 
was about 40 x 50ft. in.side, with stone gateways front and back, 
showing that it was of the processional type. In the i ith dynasty 
Menthotp (Mentuhotep) III. added a colonnade and altars. Soon 
after, Sankhkere entirely rebuilt the temple, laying a stone pave¬ 
ment over the area, about 45ft. square, besides subsidiary cham¬ 
bers. Soon after Senwosri (Senusert) 1 . in the 12th dynasty laid 
massive foundations of stone over the pavement of his predecessor. 


A great temenos was laid out enclosing a much larger area, and 
the temple itself was about three times the earlier size. 

The iSlh dynasty began with a large chapel of Amasis I., and 
then Thothmes III. built a far larger temple, about 130 x 200ft. 
He made also a processional W’ay past the side of the temple to 
the cemetery beyond, with a great gateway of granite. Rameses 
III. added a large building; and Amasis II. in the 26th dymasty 
rebuilt the temple again, and placed in it a large monolith shrine 
of red granite, finely wrought. The foundations of the successive 
temples were comprised within about i8ft. depth of ruins. 

The temple of Seti I. was built on entirely new ground half 
a mile to the south of the long series of temples just described. 
This is the building best known as the Great Temple of Abydos, 
being nearly complete and an impressive sight. The long list of 
the kings of the princii>al dynasties carved on a wall is known as 
the “Tabic of Abydos.” There were also .seven chafiels for the 
worship of the king and principal gods. The temide was orig¬ 
inally 550ft. long, but the forecourts are scarcely recognizable, 
and the part in good state is about 250ft. long and 350ft. wide, 
including the wing at the side. Excepting the list of kings and a 
panegyric on Rameses II., the subjects are not historical but 
mythological. The adjacent temple of Rameses II. was much 
smaller and simpler in plan; but it had a fine historical series of 
scenes around the outside, of which the lower parts remain. A 
list of kings, .similar to that of Seti, formerly stood here; but the 
fragments were sold by the French consul to (he Hriti.sh Mu.seum. 

The royal tombs of the earlie.st dynasties were placed about a 
mile back on the great desert plain. The earliest is about 10 x 
2of(. inside, a pit lined with brick walls, and originally roofed with 
timber and matting. Others also before Menes are 15 x 25ft. The 
tomb jjrobably of Menes is of the latter .size. After thi.s the 
tombs increase in size and comjdexity. The tomb-pit is sur¬ 
rounded by chambers to hold the offerings, the actual sepulchre 
being a great wooden chamber in the midst of the brick-lined pit. 
Rows of small tomh-j)ils for the servants of the king surround 
the royal chamber, many dozens of such burials being u.sual. By 
the end of the 2nd dynasty the tyrie changed to a long passage 
bordered with chambers on either hand, the royal burial being in 
the middle of the length. The greatest of the.se tombs with its 
de{)endencies covered a .space of over 3,ooos(|. yards. The con¬ 
tents of the tombs have been nearly destroyed by successive 
plunderers; enough remained to show that rich jewellery was 
placed on the mummie.s, a profusion of vases of hard and valuable 
stones from the royal (able service stood about the body, the 
St ore-rooms were filled with great jars of wine, fx;rfumed ointment 
and other supplies, and tablets of ivory and ebony were engraved 
with a record of the yearly annals of the reigns. 

The cemetery of private jx-rsons begins in the 1st dynasty with 
some pit tombs in the (own. It was extensive in the 12th and 
T3th dyna.sties and contained many rich tombs. In the i8th-2oth 
dynasties a large number of fine tombs were made, and later ages 
continued to bury here (ill Roman times. 

The forts lay behind the town. That known as Shunct cz Zebib 
is about 450 X 250ft. over all, and still stands 30ft. high. It was 
built by Khasekhemui, the la.st king of the 2nd dynasty. Another 
fort nearly as large adjoined it, and is probably rather older. A 
third fort of a squarer form i.s now occupied by the Coptic con¬ 
vent; its age cannot be ascertained. 

Jean Capart, Abydos: he Temple de Seti I. (Bruxelles, igt2); The 
Cemeteries of Abydos, 3 vols. (Egypt Exploration Fund, igij-M). 

ABYSS, any deep place (Gr. d-, privative, ^venrbs:, bottom), 
a bottomless depth. From the late popular abyssimiis (superbtive 
of Low Latin abyssus) through the French abisme (i.e., alnmc) 
is derived the poetic form abysm, pronounced as late as i6i6'to 
rhyme with time. The adjective “abyssal” or “abysmal” has 
been used by zoologists to dc.scribe deep regions of the sea. In 
heraldry the abyss is tJie middle of an escutcheon. In the Greek 
version of the Old Testament the word repre..sents (i) the 
original chaos (Gen. i. 2), (2) the Hebrew teham, which is 
U5t*d also in apocalyptic literature and in the New Testament for 
hell. In the Septuagint cosmography the word is applied (a) to the 
waters under the earth, and (6) to the waters of the firmament 
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whi(h were regarded as clusely connected with those below. De¬ 
rivatively it acquired the meaning of the place of the dead. In 
Revelation it is the jjrison of evil spirits whence they may oc¬ 
casionally be let loose, and where .Satan is doomed to spend 1,000 
years. In rabbinical cosmography the abyss is a region of Gehenna 
.situated below the ocean bed and divided into three or seven 
parts impos(‘d ont^ above the other. In the Kabbalah the abyss as 
the oper)ing info the lower world i.s the abode of evil spirits, and 
(orre^j)orld^ to the opening of the aby.ss to the world above. In 
general, the abyss is regarded vaguely as a place of indefinite 
extent, the abode of mystery and sorrow. 

ABYSSINIA (oftuially Kihio[)i.a), an inland country and 
empire of N'orth-east Africa lying, chiefly, betwe-en 5° and 15“ 
and ‘it'd 42 ' E. It is bounded on the north by Eritrea 
(Italian), on the west by (he Anglo-Egyptian Sudan, on the 
south-west and south by I'ganda and Kenya, on the south-east 
and east by liritish, It.di.in and I'rench .Somaliland. The coast 
lands in European hand.-^, which cut off Abyssinia from access 
to the sea, vary in width from 40 to .'"o miles and are narrowest 
on the north-east border near the Red Sea. Abyssinia in the 
north is - jom. east to west, but is (jooin. wide along latitude 
()" N,, and re.sembles a triangle with apex north. It is divided 
into Abyssinia i)ropi‘r (i.r., the- old Ivtliiopian empire consisting 
of d'igre, Amhar.i, Gojam and (c.irt of .^hoa» with the south¬ 
west Gal la hif'hlands and the remainder of Shoa all forming a 
geographical unit- and cut off from it by the great Rift valley— 
and the Somaliland plateau with Harar; nearly all this country 
being surroundeil by tracts of low-lying de.sert. The area of the 
whole State is 7,05,741 '^ci.mi.. of which Alnssinian Somaliland 
covers about a third. I’op. ( lupy) estimated at about (J470.000. 

PHYSICAL FEATURES 

Helweem the I ppc r Nile and the- low south-west sliores of the 
Red Sea and the Gulf of Aden lie elevated plateaux with mountain 
ranges. 'J'hc- jilateau.v rise abruptly from the plains, constituting 
outer rnouiiMiii cliaius. 'riu- Abyssinian highlands are thus a 
c lc'arly m.irkc d orogr.aphic division. I'rum R.is Kasar to 

Annesley Itay ( 15 N ) the eastern wall of the ])lateau runs i)aral- 
lel to the Red Sea. ll then turri.s due .south and follow's closely the 
line of 40 E. for some- 400m. About cj^N. the River Hawash 
flows C'ast tlirough the opening of I lie Rift valley. The m.iin range 
at this point tremds south-west, while south of the Hawash valley, 
which is some 7,000ft. below the levcd of the mountains, another 
massif rises in a direct line south. The second range sends a 
chain (the Harar Hills) east to the (iulf of Aden. The two chief 
('.astern ranges run )).iraliel south by west on either .sidi* of the 
Rift valley—in which are a .scries of lakes—to about 7"N., the 
outer (e.isleni) spurs of the plateau still kec'ping along the line 
of 40''E. The' southern escarpment of the plateau is highly ir¬ 
regular, but has a general direction norlh-wc-st and south-east 
from to 7 N. riie western wall of the plalt'au, from 6°N. 
to iG’N., i.s preiijiitous. North of iG’N. the hills turn more to 
the east, and fall more gradually to the iilains at their base. On 
its northern f.ice also the jilaleau falls in terraces lc> the level 
of the easiern Sudan. The eastern escarpment has a mean height 
ol 7.000 to S.oooft., and is often precipitous. Torrents descend 
narrow dec-p cletis to lose* themselves in the sandy coast land; 
(hey allord mc'ans of reaching the plateau, as alternatives to the 
easier route through (he Hawash valley. On .surmounting this 
rocky barrit'r the travc'ller finds that the encircling rampart rises 
little above the normal level of the plateau. The northern high¬ 
lands. mainly lo"' to i.G’N., consist of .Archaean rocks of mean 
height 7.000 to 7.500ft., and a cic'ep central clepre.ssion contain.s 
Ldke Tana. Above the plateau mountain ranges rise to 12.000 
and over i5,ooolt., with fantastic forms, and cut by enormous 
fis.surcs due to erosion; some are wider, others have the opposite 
walls but 200 or 700yd. apart, and fall almost vertically thou¬ 
sands of feet. Numerous isolated flat-topped hills or small plateaus 
known as (imfhis, are left. The highest peaks are in (he Simen 
(or Semien) ranges, north-east of Lake Tana, which culminate 
in a snow-covered peak, Dajan (15.160ft.). Parallel with the 
eastern escarpment the heights rise to Mt. Kollo (14.100ft) 


.south-west of Magdala. The valley between these hills and the 
eastern escarpment is one of the largest and most profound 
chasms in Abyssinia. Betw'ccn Lake Tana and the eastern hills 
are Mounts Guna (17,800ft.) and Uara Sahia (17,000ft.). The 
highlands south of latitude io°N. have more open tableland than 
the northern portion and fewer lofty peaks, but the general 
character is still that of a much broken hilly plateau. 

The uplands usually slope north-west ancl nearly all the large 
rivers flow to the Nile; the Takkaze in the north, the Abbai in 
the centre, and the Sobat in the south make up four-fifths of the 
entire drainage. The rest is carried off almost due norlh by the 
Khor Baraka, which occa.sicmally reaches the Red Sea south of 
Suakin, by the Hawash, wdiich runs out in the salt lake area near 
the head of Tajura Bay; by the Webi Shibeli and Juba, which 
flow south-east through Somaliland, though the Shibeli fails to 
reach the Indian ocean; and by the Omo, the main feeder of the 
closed ba.sin of Lake Rudolf. The Takkaze, the true upixr course 
of the Albara, falls from about 7,000ft. in the central tableland 
to 2,500ft. in the tremendous crevasse through which it svveci)s 
west, norlh, and west again, to the we.-,tern terraces and the 
.Sudan. During the rains the Takkaze (i.c., the “Terrible'’) rises 
some 18ft. .il)ove its normal level, and at this time forms an 
impassable barrier between the northern and central })r()vin(es. 
Lower down, (he river has the Arab name S( li(. d'he Selit is 
joined (14" lo'N., 36"E.) by the Albara, formed by sev('ral 
streams of (he mountains west ancl north-west of Lake Tana 
'I’he Gash or March is the most northerly Abyssinian river (lowing 
tow.irds the Nile. It rises on the landward sith.* of the eastern 
escar])ment within 50 miles of Annesley Bay on the Red Sea, and 
reaches the .Sudan near Kassala to lose itself in tlie sandy j)lain. 
'The March is dry for a gn-at part of (he year, but like th<‘ 
"I’akkaze has sudden freshets during rains. Only the left bank of 
the ui)i)er course of the river i.s in Abyssinian territory, tlie Marel) 
here forming the boundary between Eritrea and Abys.sinia. 

The Abbai or Blue Nile has its source near Mt. Denguiza in 
(he Gojam highlands (about ii"N. and 77’E, 1 and first Hows 
for 70m. nearly due north to the south side of Lake? Tana (q.v.), 
through which it runs for some 20 miles and, escaping by a deep 
crevasse, bi'nds in a great semicircle, east, south and north-west, 
the reverse of that of the Takkaze, down to the plains of Sennar. 
The Abhai has many perennial tributaries, of whiih the principal 
are (he Bashilo, the Jamma, the Muger, (he Gudiv, the Didessa, 
largest of all, and the Yaltus. The right-hand tributaries, rising 
mostly on (he western sides of the plateau, have steep slopes and 
are generally torrential; the Bolassa is perennial, and the Rahad 
and the Hinder are imjiortant in flood-time. 

In the mountains ancl plateaux of Kaffa and Galla in south-west 
Abyssinia rise the chief affluents of the Soliat tributary of the 
Nile. The Akoho joins the Pibor, which unites with the Baro to 
form (he Sobat. These rivers (which form for 25001. (he west or 
south-west frontiers of Abyssinia) dc'seend in great falls, and like 
other Abyssinian streams arc unnavigablc in their upper c ourscs. 
The Baro on reaching (he jilain affords, however, an o[>en water¬ 
way to the Nile (sre Nile; Sodat and Sud.an). 

The chief eastward river is the Hawash, rising in the Shoan 
uplands and bending first south-east and then north-east. It 
reaches the Afar (Danakil) lowlands through a broad breach in 
the eastern escarpment of the plateau, where it is nearly 200ft. 
wide and 4ft. cDep, even in the dry season, and during the floods 
rises 50 or 6oft. above low-water mark, thus inundating the 
plains for many miles along both its banks. Yet it fails to reach 
the coast and after a winding course of about 500m. is lost near 
Lake Aussa, some 60 or 70m. from the head of Tajura Bay. 
From Shoa south-west to Lake Rudolf extends a chain of lovely 
upland lakes, some fresh, some brackish, some completely closed, 
others connected by short channels, the chief links in their order 
from north to south being;— Zwai, communicating southwards 
with Hora Abyata, which connects with Langana, all in the Ariisi 
Galla territory; then Shala and Awusa; farther south Abaya 
(Margherila) with an outlet to a smaller tarn, Ghamo, in the 
romantic Barocla and Gamo di.stricts. skirted on the west by 
grassy sloi)es and W'oodcd ranges (6.000 to nearly 9,000ft.); 



ABYSSINIA 


71 



WEST OF 40" IS A PLATEAU F.;OM WHICH RISE VARIOUS MOUNTAIN RANGES. ON EVERY SIDE EXCEPT THE SOUTH THE WALLS OF 
THE PLATEAU RISE ABRUPTLY FROM THE PLAINS. IN A DAY S JOURNEY THE TRAVELLER MAY PASS FROM TROPICAL TO ALMOST 
ALPINE CONDITIONS OF CLIMATE. EQUALLY GREAT IS THE RANGE OF THE FLORA AND FAUNA. THERE ARE FEW LARGE TOWNS 


lastly, in the Asille country, Lake Stefanic, the Chuwaha of the 
natives, completely closed and about i,800ft. above sea. To the 
same system obviously belongs the neighbouring Lake Rudolf 
(g.v.), larger than all the rest together. This lake receives at its 
northern end (i,800ft. above sea level) the waters of the Omo, 
a rapid and unnavigable perennial stream with many aflluenls, 
rising in the Shoa highlands and falling 6,000ft. in its course of | 
370m. The chief rivers of Somaliland (g.v.), Webi Shibeli and j 
Juba (g.v.), rise on the south-eastern slopes of the Abyssinian 
escarpment and most of their course is through Abyssinian 
territory. 

GEOLOGY 

The East African tableland is continued into Abyssinia, the 
following formations being represented:— 

Archaean. —Mctamorphic rocks, the main mass of the table¬ 
land, are exposed in every deep valley in Tigre and along the 
Blue Nile. Mica schists arc most prevalent. Hornblende schists 
also occur and a compact felspathic rock in the Suris defile. The 
foliae of the schists strike north and south. 


Triassic (?).—In the region of Adigrat the mctamorphic 
rocks arc invariably overlain by white and broWn sandstones, 
unfossiliferous, and attaining a maximum thickness of i,000ft. 
They are overlain by the fossiliferous limestones of the Antalo 
group. Around Chilga and Adigrat coal-bearing beds occur, which 
Hlanford suggests may be of the same age as the coal-bearing 
strata of India. The Adigrat sandstone possibly represents some 
portion of the Karroo formation of South Africa. 

Jurassic. —The fossiliferous limestones of Antalo arc generally 
horizontal, but much disturbed when interstratified with trap 
rocks. The fossils arc all characteristic Oolite forms and include 
a species of Hemicidaris, Pholadomya, Ceromya, Trigonia and 
Alaria. 

Igneous Rocks. —Above a height of 8.000ft. the country con¬ 
sists of bedded traps belonging to two distinct and unconformable 
groups. The lower (Ashangi group) consists of basalts and 
clolcrites often amygdaloidal. Their relation to the Antalo lime¬ 
stones is uncertain, but Blanford considers them to be not later 
in age than the Oolite. The upi)er (Magdala group) contains 
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much thick trachytic rock lying perfectly horizontally, and giv¬ 
ing rise to a series of terraced ridges characteristic of central 
Abyssinia. They are interhedded with unfossiliferous sandstones 
and .shales. Of more recent date (probably Tertiary) are some 
igncou.s r<M.k.s, rich in alloalis, in parts of southern Aby.ssinia. Still 
more recent are the basalts and ashe.s west of Massawa and 
around Anne.slry Bay, and known a.s the Aden vcdcanic series. The 
older igneous riu Ics fiave sutiered severe denLiclati»)n, giving de<'{) 
and narrow ravines, .sornetirnes to a dep'th of 3,000 to 4,000ft. 

Climate.—S(»rnaliland and the Darnikil lovvl.ind.s are hot and 
dry with .serni-drsert conditicnis; the bjwer basin of the Sobat 
is hot, swampy and malarious, But over nio.-*t of Abyssinia, a.s 
w-ell as the Galla highlands, the climate is very healthy and 
(einperale. I’he country lies wholly within the tro[)i(s, but its 
nearness to the ec|uator is counterbalanced by the elevation of 
tin- land In the deep v.illey of the 'Paka/ze and Abbai, and 
generally below 4,000ft., conditions arc torrid and fevc-rs preva¬ 
lent. On the upl.inds, b(»wever, the air i.s bracing and the nights 
very bleak, d’he mean range of Ienijierature is belwa-en 60" and 
•So". On the higher rncmnlairis the climate is Alpine. The atmos¬ 
phere* on the jilateaus is exceedingly clear. In addition to varia¬ 
tion in climate with eh'vatiun, the year may be divided into two 
m.iin .season.s, the dry (lumd) from Oct to mid-June, ancl the 
rainy {karamt), caused by the south-west monsoon, from mid- 
June to the end of September. There is also a period of so-called 
‘ little rains,” generally about Manh. 

'I'he imidetKe of the* r.iins varic-s slightly in different ])arts of 
the country, the rain moving from north to south; the average 
annual rainf.dl at Addis Ababa over a period of 2$ years 
anmunUai to i,.mjomm.; it is on the whole rathiT lighter in the 
north. 'I’he rainy .season is of great importance not only to 
.Abyssinia but to (he* countries of the Nile valley, as the pros¬ 
perity of the 1‘aslern Sudan and Kgyjil is largely dependent ujjon 
the Aliyssirhan r;unlall. 

Flora arxcl Fauna.—A, in a day’s journey the traveller nuiy 
pass from torrid to .dmost Alpine eonditions of climate, so great 
.dso is the r.ingc* of tlora and faun.i. In the valleys and lowlands 
vegetation is dense, but (be plateaus are comparatively bare, 
with thinly scallered tiees and buslies 'I’lie glens and rav'ines 
art' often thickly woodtsl, ;iiui offe r a cic'ligbtful contrast to the 
open clowns. 'I'hc-se condilions are partic ularly chanu teristic in 
the north, in the south the upl.nul vegd.ition is mure luxuriant. 
'I’he (late; palm, mimosa, wild olive, giant sycamores, junipers 
.'ind laurels, the nyvrrh and cjlher gum trc'es (gnarled and stunted, 
ihc'Sc' llomish most on the' eastern foot lulls), a magnilieent pine 
(the Nat.d yellow pine, which resists the attacks of the w-hite 
ant), the tig, orange, lime, pomegranate, peach, apricot, banana 
and (Uber tniit lree>: (be gra[>e vine (rare), blac klu-rry .ind rasp¬ 
berry; (he cotton ,md indigo plants, and occasionally the sugar 
c.ine, are all found 'riic'te are in (lu; south large forests of 
valiiahle limber; ancl the coffee pl.ant is ituligenou.s in the Kaffa 
(ouniry, wliernc' it takes its name. Many grasses and flowers 
tihound l.arge aic'.is in the* highl.uuls are' covc'red by the Kosso 
tree, which grows Irom 30 to 40ft. high and has abundant, pend¬ 
ant red blossoms; the ihnvers ancl the leaves are prized for medic¬ 
inal jMirposes. The fruit of the kurarina, found almost exclu¬ 
sively in Shoa, yields a Mack grain highly esteemed as a spicc. 
On the tableland a great variety of grains ancl vegetables are culti- 
v'ated ,\ bbrous plant, the ^aii'x'vieri.i, grows wild in the .semi- 
desert regions of the' north and sauth-e.ast, 

Fle|)hanl and rhincvtt'ros are found in low-lying districts. 
e.sfH'ciafly in the Sobat valley. The hij'poiHatamus and crocculile 
inhabit many of the rivers and lakes, in some of which otters 
of large si/e an- plentiful. I.ion.s abound in the low countries and 
in Somaliland Leop.irds, spotted and hl.ick, are numerous and 
often large; hyennas are found everywhere and arc hardy and 
fjerce; lynx, wcclf, wild dog ancl jackal are also common. Boars 
and badgers are more' rarely seen. 1'hc gviafte is found in the 
W'cst; the zebra ancl wild ass frequent the lower plateaux and the 
roeky hills of the north. Antelopes and gazelles of many varieties 
are numerous in most parts and im ludc' greater ancl le.sscr kudu 
(f)olh rather rare), oryx, duiker, gemsbuck, harlebeest, gerenuk 


(the most common—it has long thin legs and a camcl-like neck), 
klip-springer, found on the high plateaus as well as in the lower 
j districts, and the dik-dik, the smallest of the antelopes, rarely 
I over 10 Ib., common in the low countries and the foothills. The 
i rarest of all these i.s the nyala. The civet is found in many part.s 
i but chiefly in the Galla regions. Scjuirrels and hares, monkeys, 

' notably the guereza, gelada, guenon and dog-faced baboon, range 
' abundantly from the warm lowlands to heights of 10,000ft. 
Kagles, vultures, hawks, bustards and other birds of prey, par¬ 
tridges, duck, teal, guinea-fowl, sand-grouse, curlews, woodcock, 
.snipe, pigeons, thrushes and sw'allows arc very plentiful. A fine 
variety of ostrich is common. Among birds prized for plumage 
are the marabout, crane, heron, blackbird, parrot, jay, and many 
sun-birds of extraordinary brilliance. Serpents are not numerous 
but several are poisonous. The bee’s honey is an important part 
of the people’s food. The locust is a pest. There arc thousands 
of varieties of butterflies and other insects. 

ADMINISTRATION AND INDUSTRY 

Provinces and Towns. —The ancient jirovincial divisions of 
Aby.s.sinia (Amhara, Tigre, Gojam, Shoa. etc.) arc for the most 
part now mere geographical expressions, having been broken up 
into smaller governorships W'ith the exception of the ancient king¬ 
dom of Gojjam, enclosed by the great bend of the Abbai, which 
is still a sin,gle governorship. The more important provinces 
number about 20, of which may he mentioned; Gojam, North 
and South Tigre, Bagemdir, Ilarar, Salalc, Waag and La.sla and 
Jimma. Each is divided into sub-districts and further subdivided 
into grouiis of villages. With Ibe exception of the' c.ipilal, Addis 
Ababa (c/.u.), Harar, and Diredaw’a, there are no towns of any 
size in Abyssinia, ('enturies of almost continual warfare between 
the provinces help to account for the absence of large towics; 
also royal residences have changed frecjuently on cxlviu.'^t ion of 
fuel supplies. The earliest capital appear.s to have been Aksum 
(c/.tc). in 'figrc', where there are exU'nsive ruins. Gotular in 
Amhara was (he capital from the middle ages to the middle of 
(he iQth century. Addis .Ababa in Shoa, the capital .'-ince iSqj, has 
about 150,000 inhabittints, Diredawa 30,000 and Ilarar 25.000. 

None of the other towns has a permanent pofmlation exceeding 
6.000 to 10,000, l»ut sever.d have large* periodic markc'ts. In 'I’igre 
are Aduwa (17m. E. by N. of Ak.sum), Ak.Mim, Adigrat, Makale 
and Antalo. The thrc'e last are netir the eastern e.sc;irpmcnt of 
the high plateau on the direc t road South from Massawa to Shoa. 
West of Adigrat is the monastery of Debra-Damo, a most cele¬ 
brated snivel unry. 

In Amhara are Magciala form<;rly the residence of 

King 'rheodore, and the place of imprisonment of the Briti.sh 
ca[)livc'S in iS6(>; Dcbra-Talcor (“Mount Tabor”), the chief royal 
residence under King John in a strong strategic jvosition, over¬ 
looks the fertile plain ea.st of Lake Tana about 8.620ft. above 
sc'u. Amba-Mariam, a furtit'ied station midway between Gondar 
and Deltra-Talior near (he north-east side of Lake T.ma, with 
a porvulation of 3.000, ha.s the famous .shrine and church dedicated 
to St. Mary, whence the name Mahdera-Mariam (‘“Mary’s 
Rest”). It was a royal residence, and is an important market 
and place of pilgrimage, a few miles south-west of Dehra-Tabor ; 
Sokota, a great central marked, capital of Waag, is at the con¬ 
vergence of several main routes. In Shoa are: Ankober, formerly 
the capital of the kingdom. Dcbra-Birhan (“Mountain of Light”), 
once a royal residence; Liche (Litche), cmc of the largest market 
towns in the south. Lfcka, (he largest market in Gallaland, com¬ 
municates direct with Gcqam, Shoa and other parts of the 
empire. Andcracha, the commercial centre of Kaffa, and Jiren, 
capital of the neighbouring province of Jimma, attract traders 
from surrounding provinces. 

Communications. —There is a single line of railway from 
Jibuti to Addis Ababa (486111.) but, outside the capital, there 
arc no roads for wheeled traffic. Transport is by mules, donkeys, 
pack-horses and (in the lower regions) camels. Telegraph lines 
connect Addis Ababa and several important towns of the North 
with Massawa, Harar and Jibuti. There is also a telephonic 
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service, but outside Addis Ababa, the capital, it is subject to fre¬ 
quent interruption. 

Agriculture. —The soil is exceedingly fertile and agriculture 
is extensively followed; in the lower regions maize, durra, wheat, 
barley, rye, teff, pease, cotton and sugar-cane are grown. Tefi, 
a kind of millet with pinhead grains, is the common bread grain. 
The low grounds also produce a grain, tociissa, from which black 
bread is made. Certain oleaginous plants, the siif, nuc and sclite 
(no European equivalents for the native names), and the ground¬ 
nut, are largely grown. The castor bean grows wild, the green 
castor in the low, damp regions, the red castor at medium alti¬ 
tudes. The kat plant, a medicinal tonic, is largely grown in Harar 
province. On the higher plateaus the chief crops are wheat, 
barley, teff, peppers,-vegetables of all kinds and coffee. Above 
io,oooft. one finds barley, oats, beans and occasionally wheat. 
Of all cereals teff and barley are the most widely and generally 
grown. In the high plateaus sowing begins in May, in the lower 
plateaus and the plains in June, but where the summer is long 
and rain abundant sowing and reaping are going on at the same 
time. Most regions yield two, many three, crops a year. 

Stock.—The land is admirably udajited for stock raising; enor¬ 
mous herds of cattle estimated at from lo to 15 million head 
are found in Aliyssinia, of which the most remarkable arc the 
immensely long horned Sanga or Galla oxen. Most cattle are of 
(he zebu or hump-backed variety, hut there are also two breeds— 
one large, the other resembling the Jersey cattle—^W'hich are 
straight-backed. Sheep, of which there are also immense flocks, 
belong to the .short and fat-tailed variety. The majority are not 
wool-bearing, but in one district a very small black sheep is raised 
for wool. The small mountain breed of sheep weigh no more than 
20 to 3olb. apiece. Goats are of both the long and short-haired 
varieties, those from the Arusi Galla country having fine silky 
hair sometimes i6in. long. Large quantities of butter, generally 
rancid, arc m.adc from the milk of cows, goats and sheep. In the 
Leka province small black pigs are bred in considerable numbers. 
The horses (very numerous) are strong and only about 14 hands 
high. The best breeds come from the Shoa uplands. The ass is 
also small and strong; and the mule, bred in large numbers, is of 
excellent quality, and, both as a Iran.sport animal and as a mount, 
is preferred to the horse. The mule, which averages 12 hands, 
thrives in every condition of climate, is fever-proof, travels over 
the most difficult mountain passes with absolute security and 
carries a load of from 150 to 20olb. 

Minerals.—In the south and west provinces placer gold mine.s 
along the water-courses are worked by Gullas as an industry 
subsidiary to tending their flocks and fields. In the Wallega dis¬ 
trict veins of gold-bearing quartz and finds of platinum have 
been refiortcd. Iron, coal, potash and other minerals are found. 
Rock-salt is obtained from the province of Tigre. 

Trade and Currency. —The small progress in the economic 
and commercial development may be attributed to disturbed 
political conditions (until quite recently), the lack of communi¬ 
cations, bad methods of taxation, suspicion of foreign enterprise 
and currency ditficulties. Some European commercial enten^rises 
have been started and there are indications that the Government 
will be able to give more sympathetic attention in the future 
to this. A Belgian company ha.s acquired the alcohol monopoly, 
but is meeting with great difficulties; a Franco-Belgian company 
has been formed for cotton cultivation, two Belgian companies 
are developing large coffee plantations in addition to a few small¬ 
er undertakings. Banking is a monoiioly of the Bank of Abys¬ 
sinia (a branch of the National Bank of Egypt) under charter 
of Emperor Menelek, 

The total trade approximates £2,500,000 annually. The chief 
exports are coffee and hides, and the principal imports, salt, 
cotton fabrics and hardware. The main channel of trade is the 
Franco-Ethiopian railway, from Addis Ababa to the port of 
Jibuti in French Somaliland. TJie principal trade routes with 
the Sudan are via Gambela, Gallabat and Roseires. Other trade 
routes are through the Italian colony of Eritrea to Massawa, 
and through Harar to Berbera in British Somaliland. The cur¬ 
rency is the Maria Theresa and Menelek dollars of a nominal 


value of about 2s., but in parts of the countrx’ bars of salt or 
even cartridges are u.se{l. 

Government. —The political institutions are of a feudal 
character, and within their provinces the rases and other chiefs 
exercise large powers. The empress and regent have a number 
of ministers and a council of elders of the Crown. The legal 
system {Feta Negast) is a strange combination of various origins 
based on the Mosaic Code, the chief judicial officer being known 
as the Afa Negus (breath of the king). From nil decisions there 
is an appeal to the throne. The powerful Church {(j.v.) is pre¬ 
sided over by the Abuna, always a C'opt nominated from Egypt. 
The priests, an ignorant body, teach the scriptures in Giz, a 
tongue understood by very few. Apart from this and two schools 
in Addis Ababa, for which a few European teachers have been 
introduced, education is practi¬ 
cally non-existent. The Abyssin¬ 
ian calendar divides the year into 
12 months of 30 days each, fol¬ 
lowed by one month of five days 
(six in leap year). The year 
begins on Tst Maskaram, our 
Sept. II (12 in the European 
year preceding our leap year) 
and is then seven years behind 
the Europi'an year; from Jan. i 
to Sept. 10 it is eight years be¬ 
hind. The land is not held in fee 
simple but is subject to the con¬ 
trol of the throne or the church. 
Revenue is derived from a 10% 
customs duty on imports, and 
from a levy on all forms of pro¬ 
ductions; but as the provincial 
governors receive no salaries the 
receipts of the central Govern¬ 
ment are sulijcct consequently to 
fluctuations. (C. F. R.) 

of Ab}'ssinia was marked by the 
struggles of an early Christian community against pagan and 
Mohammedan invaders. Early Portuguese records (1520-27) 
contain some entries of military interest. King Theodore (b. 
1818) first conceived the idea of organizing an Abyssinian army 
on European lines. His power was broken in 1868 by an expedi¬ 
tion under Lord Napier of Magdala, sent to the succour of Eur¬ 
opeans whom he had made prisoner. (See also Egypt: Egypt 
and Sudan Campaigns, iHS2~iq(k>). 

In March 1896 Theodore’s successor Menelek successfully de¬ 
fended the countr>' against an Italian invading force, 200,000 
men responding to his call to arms. 

In time of war every able-bodied Abyssinian is expected to 
serve. 

According to c.stimates, about 250.000-300,000 Abyssinians 
(including a small standing army) could be equipix-d with modem 
rifles; but lack of commissariat would prevent a large force from 
keeping the field long. 

From 1890 onwards various expedients had been adopted ineffec¬ 
tively by the European Powers to limit the im[)ort of anns. 

Under the temis of a treaty concluded in May 1902 an area 
near Itang (Bare river) bordering the Sudan cannot be used for 
any military purpose (State Papers, vol. 95, p. 467). (G. G. A.) 

HISTORY 

Early Records. —Abyssinia, or at least the northern portion 
of it, was included in the tract of country known to the ancients 
as Ethiopia, the northern limits of which reached at one time 
to about Syene. The connection between Egypt and Ethiopia 
was in early times very intimate, and orrasionally the two coun¬ 
tries were under the same ruler, so that the arts and civilization 
of the one naturally found their way into the other. In early 
times, too, the Hebrews had commercial intercourse with the 
Ethiopians; and according to Abyssinian tradition the queen of 
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Sheba who visited Solomon was a monarch of their country, 
and from their son Mrnelek the kirifis of Abyssinia claim descent. 
During’ the t'ajttivify many of the Jews settled here and brought 
with them a know-ied^tc of the Jewa'sh rclipon. Under the J’tole- 
niic's, th»' arts as well as the enterprise of the Greeks entered 
Efhio[iia, and Jed to the establishment of Greek colonies. Out of 
these (ireek (olonies appears to have arisen the kingdom of 
Auxume whi(h nourished from the rst to the 7th century a.d. 
and was at one time nearly coextensive with Abys.sinia pro|MT. 

(ajjital Auxume andlhe seaport Adulis w-ere then the chief 
(entres oi (lie trade with the interior of Africa in gold dust, ivory, 
leather, aromatics, etc. At Axtiin, the site of the ancient capital, 
many vestiges of its foriTH'r greatness still exist; and the ruins 
of Adulis, whi( h was once a seaport 011 the bay of AnnesJey, arc 
now about 4 miles from the shore (jcc the article, 
KririojuA). 

Introduction of Christianity. — Christianity wms introduced 
into the country by I'rurnentius iqv.), who was consecrated first 
bisho[> of Etiiiopia by St. .Athanasius of Alexandria about a.u. 330. 
f rom the scanty ewidem e available- it 
would a|»pear that the new religion at first 
made little progress, and the Axuniile kings 
sec'tn to have been among the latest con- 
\'ert.s. T'owards (he dose of the 5th cen¬ 
tury a great company of monks established 
tli(“mselvc‘s in (he country, and since that 
time inonachistii has been a power among 
the pc'ople and not without its influence 
on flu- course- of evc-nts. Jn the early part 
of the (ilh cc-ntury the king of tin- ilomer- 
ites, on the opitosite coast of the Red Sc-a, 
having per.secutc-d the Christians, the em¬ 
peror Justinian 1 rc-cjuested the king of 
Aii.vume, Cah-b or I-d-fisbaha, to avenge 
their cause, lie accordingly collected an 
army, crossc-d ovc-r into Arabia, and con- 
(|uc-red ^■emen (r. 5.^5), which n-mairu-il 
subject to Ethiopia for over 50 years ABir/NUN' lIdI"wear- 
Ihis was the most nourishing period in ing white shamma cthe 
the- annals of (he country. 'I'lie Ethiopians national togai with 
|)ossi'ss('(l the' richest part of Arabia, coloured stripes 
carri(-d on a large trade, whii h extended as far as India and 
Ceylon, and w-ere in constant communication with the Greek 
empire, d'heir expulsion from Arabia, followed by (he coruiuc'.st 
ol Egypt bv the Mohammedans in the middle of the 7th century, 
changed this state of affairs, and the continued advancc-s of the 
followc-rs of the- Prophet at length cut them off from almost every 
means of communication with the civilized world; so that, as 
(iiblHtn says, “eru onijiassed by the enemies of their religion, the 
Ethiopians slept for near a thousand years, forgetful of the world 
by whom they were forgotten.’’ About a.d. oC)0. a Jewish prin¬ 
cess. Judith, comeived the design of murdering all the memliers 
ot the royal lamily. and of establishing herself in their stead. 
During the execution of this i)rojc'ct, the infant king w-as carried 
ott by some- f.iithful adherents, and conveyc-d to Shoa, where his 
authority was acknowU-dgecl and the Solomoncan dynasty rulc-d 
for about ,>00 years; while Judith reigm-cl for 40 years over the 
rest of the kingdom after which a usurping clyna.sty of Lasta held 
the reins of power fexcept in Shoa) until in 1:^68 the kingdom 
was restiirt-d to the royal house in the person of Vekuno .Amlak. 

Advent of the Portuguese, —Towards the dose of the 15th 
century the Portuguese mission.s into Aliyssinia began. A belief 
had long prevaili cl in Europe of (he existence of a Christian king¬ 
dom in the far east, whose monarch was known as Presler John, 
and various expeditions had been sent in cpiest of it. Among 
others who had engvCgecl in (his search was IVclro dc Covilham, 
who arrived in Aby>sinia in i4c)o, and, believing that he had at 
length reached flu- far-farneil kingdom, presented to the negus, 
or emperor ol the ccnintry, a letter from his master the king of 
Portugal. a(idre.s>ecl to Prester John, Covilham remained in the 
country, hut in 1507 an Armenian named Matthew was sent by 
the negus to the king of Portugal to request his aid against the 



Mohammedans. In 1520 a Portuguc.se fleet, with Matthew on 
board, entcrccl the Red Sea in compliance with this request, and 
an cmba.ssy from the fleet visited the negus, Lebna,DengeI or 
Dawit (David) II., and remained in Abyssinia for about six 
years. One of this embassy was Father Franci.sco Alvarez, from 
whom we have the earliest and not the least interesting account 
of the country. Between 1528 and 1540 armies of Mcjhamme- 
dans, under the renowned general Mohammed Gran (probably a 
.Somali), entered Abyssinia from the low country to the south¬ 
east, and overran the kingdom, obliging the em])L-rc)r to take ref¬ 
uge in the mountain fastne.ssc.s. In this extremity recourse was 
again had to the Portuguese, who sent a licet, under the command 
of Stephen da Gama, from India, which arrived at Mas.sawa in 
Feb. 1541. In the July following a force of 450 mu.squetcers. 
under the command of Christopher da Gama, younger brother of 
the admiral, left the fli-et and marched into the interior, and being 
joined by native troops were at first successful against (he enemy; 
but they were subsequently eltdealed, and their commander taken 
prisoner .-md put to death (Aug. 1542). On Feb. .?i, H43. how¬ 
ever, Mohammed Gran was shot in an engagement and his forces 
totally routed. After this, quarrels aro.se between (he negus and 
the Portuguese, who now wi.shed the emperor publicly to profe.ss 
himself a convert to Rome, which the negus refused to do. The 
Jesuits who had accompanied or followed (he da tlarna t-xi)edi(ion 
into .‘\byssinia, and fixed their heackjuarLers ;it Freinona (near 
Adowa), w-ere oppressed and negleetecl, but not acluallv e.\pc-Ued. 
In the beginning of the 17th century Ftither Pedro Paez arrived 
at Fremona, a man of great tact and judgment, who soon rose 
into high favour at court, and gained over the emperor to his faith. 
He directed the erection of churches, palaces au<J bridges in dif¬ 
ferent jiarts of the country, and carried out many useful works. 
His .successor Mendt-z was a in.in of much less com ilia lory man¬ 
ners, aiul the feelings of the jieople became strongly excited 
against the intrude-rs, till at length, on the death of the negus, 
Socinius or vSeged I., and the accession of his son Fasilidas in 
they were all sent out of the country, after having had a 
footing there for nearly a century and a half. 

Penetration of European Travellers. —The 1 n nch physi¬ 
cian C. J. Poncet, who went there in via Semiar and the- 

Blue Nile, was the only European that afterwards visited the 
country before Bruce in i7(>tn James Bruce's main object was 
to disccjver (he .sources of the Nile, which he was convincc-d lav- 
in .'\byssinia. Accordingly, leaving Massawa in Sc'pt. 1700, he 
travelled via Axum (Aksum) to Gondar, and was well recc-ivecl by 
King Tekla Haimanot II. He accompanied (he king on a warlike 
expedition round Lake Tana, crossing (he genuine Blue Nile 
(Abbai) cIo.se to its point of issue from the lake. On a second 
expedition of his own he proved to his own satisfaction that the 
river originated some qoin. S.W. of the lake at a i)la( e called Gc-c-sh 
(Nov. 4, 1770). He showed that this river flowc'd into the lake, 
and left it by its now well-known outlet. In 1S05 the first British 
mission under Lord \’alcntia and Mr. Henry Salt was sent to 
conclude an alliance with Abyssinia and obtain a port on the Red 
Sea in ca.se France secured Egypt by dividing up the Turki.sh 
Empire with Russia. This mission was succeeded liy many trav¬ 
ellers, missionaries and merchants of all countries. Prominent 
amongst them were Dr. C. T. Bekc ((y t.» who did much to ex¬ 
tend geographical knowledge of the country from 1840 to 184,^, 
and Mr. Mansfield Parkyns (1843-46) who wrote the most 
interesting book on the country since Bruce. 

In 1830 Protestant missionary enter|irise was begun by Samuel 
Ciobat and Christian Kugler, w-ho were sent out by the Church 
Missionary Society and were well received by the Ras of Tigre, 
but in 1838 mo.st of the missionaries were obliged to leave the 
country owing to the opposition of the native priests. Later on, 
however (1856), Bishop Gobat conceived the idea of sending lay 
missionaries who would engage in secular occupations as well as 
missionary work. Their secular work ap{>ears to have been the 
more appreciated, and King Theodore employed them as work¬ 
men and established them at Gaffat, near his capital. 

Position of the Negusa Nagast.— In order to obtain a clear 
view of native Abyssinian history, as distinct from the visits and 
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VILLAGE AND COUNTRY LIFE IN ABYSSINIA 

4. CrLisbing grain for bread in fronf of a counfry home in the hills of 
Abyssinia 

5. View over the stables of one of the numerous local kings 

6. A pear:eful family scene taken In the evening In front of one of the huts 
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1. A weaver at his loom in a village of Abyssinia, where practically all 

the manufacturing is primitive 

2. Typical Abyssinian landscape showing farms on the level lands and 

mountains in the distance 

3- General view of Djibouti, a French possession which is the principal 
port of french Somaliland 
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influence of Europeans, it must be borne in mind that during the 
last 300 years, and indeed for a longer period, for the old chron¬ 
iclers may be trusted to have given a somewhat distorted view 
of the importance of the particular chieftains with whom they 
came in contact, the country has been merely a conglomeration 
of provinces and districts, ill defined, loosely connected and gen¬ 
erally at war with each other. Of these the chief provinces have 
been Tigrc (northern), Amhara (central), Gojam (north western) 
and Shoa (southern). The seat of government, or rather of over¬ 
lordship, has usually been in Amhara, the ruler of which, calling 
himself negusa nagast (king of kings, or emperor), has exacted 
tribute, when he could, from the other provinces. The title of 
negusa nagast has been to a considerable extent based on the 
blood in the veins of the claimant. All the emperors have based 
their claims on their direct descent from Solomon and the queen 
of Sheba; but it is needless to say that in many, if not in most, 
cases their success has been due more to the force of their arms 
than to the purity of their lineage. Some of the rulers of the 
larger jirovinci^s have at times been given or have given them¬ 
selves, the title of negus or king, so that on occasion as many as 
three, or even more, neguses have been reigning at the same lime; 
.'ind this must be liorne in mind by the student of Ahy.ssinian 
history in order to avoid confusion of rulers. The whole history 
of the country is, in fact, with a few bright intervals due to the 
eliorts of some of the more enlightened monarchs, one gloomy 
record of internecine wars, barbaric deeds and unstable govern¬ 
ments, of adventurers usurping thronccs, only to be themselves 
unseated, and of raids, rapine and pillage. 

Thus, for example, though the hhupire had been re-united 
under Yekuno Amlak of the Solornonean dynasty in 1268, the 
overlordship of the Negus or Negusa Nagast (king of kings) had 
become purely nominal by the i8th century, and the rulers of 
Tigre and Amhara alternately held the real power. Between 
these two quasi-kingdoms there was perpetual hostility and much 
fighting, but without definite results until Kassa (later King 
I'hcodore of Magdala fame) appeared on the scene. 

KING THEODORE 

Origin and Rise. —Lij Kassa was born in Kwara, a small dis¬ 
trict of Western Amhara, in 1818. His father was a small local 
chief, and his uncle was governor of the districts of Dembea. 
Kwara and Chelga between Lake Tana and the undefined N.W. 
frontier. Me was educated in a monastery, but preferred a more 
active life, and by his talents and energy came rapidly to the 
front. On the death of his uncle he was made chief of Kwara, 
but in consequence of the arrest of his brother Bilawa by Ras Ali, 
he raised the standard of revolt against the latter, and, collecting 
a large force, repeatedly beat the troojis that were sent agafhst him 
by the ras (TS41-47). Of) one occasion peace was restored by 
his receiving Tavavich, daughter of Ras Ali, in marriage; and 
this lady is said to have been a good and wi.se counsellor during 
her lifetime. He next turned his arms against the Turks, in the 
direction of Mas.sawa, but was defeated; and the mother of Ras 
Ali having insulted him in his fallen condition, he proclaimed his 
independence. As his powder was increasing, to the detriment of 
both Ras Ali and Ubie, these two princes combined against him, 
but were heavily defeated by him at Gorgora (on the southern 
shore of Lake Tana) in 1853. Ubic retreated to Tigre, and Ras 
Ali fled to Begcmeder, where he eventually died. Kassa now 
ruled in Amhara, but his ambition was to attain to .supreme power, 
and after conquering Gojam and Tigre, he proclaimed him.self 
negusa nagast of Ethiopia under the name of Theodore III. He 
now turned his attention to Shoa which still remained unsubdued. 

Struggle with Shoa. —Retracing our steps for a moment in 
that direction, we find that in 1813 Sahale (or Sella) Selassie, 
younger son of the preceding ruler of Shoa, Wassen Seged, had 
proclaimed himself king of Ifat, Shoa and the Galla. His reign 
was long and beneficent, and by his wise measures and personal 
generosity, and by extending his hospitality to Europeans, he 
iirought his country within the closer ken of civilized European 
powers. During his reign he received the missions of Major W. 
Cornwallis Harris, sent by the governor-general of India (1S41), 
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and M. Rochet d'Hericourt. sent by Louis Philippe (1843), with 
both of whom he concluded friendly treaties on behalf of their 
rc.spective governments. He was succeeded in 1847 by his eldest 
son. Haile Melikot, who, by increasing his dominions at the ex¬ 
pense of the Galla, and by concluding a treaty with Ras Ali 
again.st Krvssa in 1850 determined the latter to crush him at the 
earliest opportunity. 

Thus it was that in 1S55 Kassa. under the name of the emperor 
Theodore, advanced against Shoa with a large army. Dissensions 
broke out among the Shoans, and after a desperate and futile at¬ 
tack on Theodore at Debra-Berhan, Haile Melikot died ot ex¬ 
haustion and fever, nominating with his last breath his ii-ycar- 
old son Menelek as successor (Nov. 1S55). After a hard fight, 
Menelck was defeated and handed o\er to the negus, taken to 
Gotular and there trained in 'rhcotlore’s service. 

Decline of Power. —Theodore had by then reached the zenith 
of his career. He is described as being generous to excess, free 
from cupidity, merciful to his vanquished enemies, and strictly 
continent, but subject to violent bursts of anger and possessed of 
unyielding pride and fanatical religious zeal. He was also a man 
of intelligence, superior to those among whom he lived, with 
natural talents for governing and gaining the esteem of others. 
He had, further, a noble bearing and majestic walk, a frame ca¬ 
pable of enduring any amount of fatigue, and is said to have been 
“the best shot, the best spearman, the best runner, aiul the best 
horseman in Abyssinia.” Unfortunately, success turned his head, 
and he lost certain good influences around him by the death of his 
good queen Tavavich, and the murder liy rebels of bis two iMigli'^h 
friends and advisers, W. C. I’lowden and j. '1'. Bell, whose deaths 
he avenged by the slaughter of 2,000 of the reluds. 

His union with his second wife, Terunish, the proud daughter 
of the late Ras of Tigre, was a most unhappy one, arvl he seems 
to have given him.self over to intoxication and lust, and to have 
exercised the most terrible cruelty in his campaigns against the 
Galla and the various districts in which rebellions broke out 
against him. This exliausted his strength and re.sources. and such 
of the cemntry as he still dominated groaned under his hea\^ 
exactions. 

Quarrel with Great Britain. —In Oct. 1862, Captain Cam¬ 
eron, who had been appointed in I'eb. of that year to succeed 
Mr. PlowdcMi as British consul, was sent home l>y Theodore, with 
a letter to the queen of Great Britain, which reached the Foreign 
Office on Feb. 12, 1863. This letter was put a.side and no answer 
returned, and to this in no small degree are to be attributed the dif¬ 
ficulties that suhs(.’(]ueutly arosc^ with that country. In Nov. dcs- 
l)alches were received from England, but no answer to the em¬ 
peror's letter, and this, together with a visit paid by Captain 
Cameron to the Kgy])tian frontier trjwn of Kas.sala, greatly of¬ 
fended him. Accordingly in Jan. 1S64 Captain Cameron and his 
suite, with Messr.^. .Stern and Rosenthal, were cast into prison. 
When the news of this reached England, the government resolved, 
when too late, to .send an answer to the emperor’s letter, and se¬ 
lected Mr. Hormuzd Ras.sam to be its bearer. The,British party 
on arrival at the king’s camp in Darnot, on Jan. 25, 1866, were 
received with all honour, and were afterwards sent to Kwarala, on 
Lake Tana, there to await the arrival of the captives. The latter 
reached Kwarata on March 12 and everything ajipeared to pro¬ 
ceed favourably. A month later they started for the coast, but 
had not proceeded far when they were all brought back and put 
into confinement. The Europeans, although detained as prisoners, 
were not at first unkindly treated; but in the end of June they 
were sent to Magdala, where they were soon afterwards put in 
chains, suffered hunger, cold and misery, and were in constant 
fear of death. Meanwhile one of them, Mr. Flad, had been sent 
by Theodore with a letter to Queen Victoria, asking for European 
workmen and machinery, and with a view if possible to effect the 
release of the prisoners by conciliatory measures, Mr, Flad was 
sent back, with some artisans and machinery, and a letter from 
the queen, stating that these would be handccl over to his majesty 
on the release of the prisoners and their return to Mussawa. This, 
however, failed to influence the emperor, and the British Gov’ern- 
luent at length saw that they must have recourse to arms. 



ABYSSINIA 


76 


Sir Robert Napier’s Expedition* —In July 1867 it was re¬ 
solved to send an army into Abyssinia to enforce the release of 
the captives, under Sir Robert Napier (1st Baron Napier of Mag- 
dala). The landing-place selected was Mulkutto (Zula), on 
Annesley Bay, the point of the coast nearest to the site of the 
ancient Adulis, and we are told that “the pioneers of the English 
expedition followed to some extent in the footsteps of the adven¬ 
turous soldiers of Ptolemy, and met with a few faint traces of this 
old-world enterprise’’ (C. R. Markhamj. The force amounted to 
upwards of 10,000 men, besides 12,040 belonging to the transport 
service, and followers, making in all upwards of 32,000 men. 
Tile task necessitated a march over 400 miles of a mountainous 
and little-known country, inhabited by savage tribe.s, to the camp 
or fortress of Theodore. The commander-in-chief landed on Jan. 
7, 18O8, and .soon after the tnmps began to move forward through 
the pass of Senafe, and southward through the districts of Agame, 
T'era, Endarta, VV'ojerat, Lasta and VVadela. 

In the meantime the power of T'heodore in the country was 
rapidly waning. Shoa had already shaken off his yoke; Gojam 
was virtually independent; Walkeit and Simen wx-re under a rebel 
chief; and Lasta, \Yaag and the country about Lake A.shangi 
had submitted to Wagshum Gobassie, who had also overrun Tigre 
and appointcal Dejaz Kassai his governor. The latter, however, in 
1867 rebelled against his master and as.sumed the supreme jeower 
of that province. At the time when the British troops made 
their appearance in the country T'heodore had thus been reduced 
lo great straits. His army, which at one time numbered over 
100,000 men, was rapidly deserting him, and he could hardly 
obtain food for his followers. He resolved to ciuit his capital 
Hebra-Tahor, whic h he burned, and .set out with the remains of 
his army for Magdala. During this march he di.splayed an amount 
of engiiMM'ring skill in the construc tion of roads, of military talent 
and fertility of resource, that excited the admiration and aston¬ 
ishment of Ins emmiies. But aftcT a heavy defeat near Magdala 
on April jo, I'heodorc* sent I.ieut. I’rideaux, one of the captives, 
and Mr, Flad, accompanied l)y a native chief, to the British camp 
to sue for peace. Answer was returnecl, that if he would deliver 
up all the I'.iiropeans in his hands, and submit lo the queen of 
(ireat Britain, he would receive honourable tri*atmcnt. The cai>- 
tives were liberated and sent aw-ay, Jind accompanying a letter to 
the British general was a present of 1.000 cows ancl 500 sheep, the 
acceptance of which would, according to Eastern custom, imply 
that peace was granted. Through some misunderstanding, word 
w'us sent lo 'Theetdore that the iiresent would be accepted, ancl he 
fc-l( that he was now safe; but in the evening he learned that it 
had not been received, and despair again seized him. The next 
day, April 13, Magdala was stormed and taken, practically with¬ 
out loss, and within they found the dead body of the emperor, 
who had fallen by his own hand The inhabitants and troops were 
sub.secjuently .sent away, the fort itic at ions de.struyed. and the town 
burncHl. T he (lueen T'erimish having expressed her wish to go back 
tec her own country, accompanied the British army, but died dur¬ 
ing the march, and her son Alamayahu. the only legitimate .son of 
the emperor, was brought to England, as this was the desire of his 
father.' The success of the expedition was in no .small degree 
owing to the aid afforded by the sevc'ral native chiefs through 
whose country it pa.s.sed, and no one did more in this way than 
■Dc'jaz Rassa or Kassai of Tigre. In acknowledgment of this, 
sec’cral pic'ces of ordnance, small arms ancl ammunition, with 
much of the surplus stores, were handed over to him, and the 
British troops left the couiury in May i8()8 

THE EMPEROR MENELEK II. 

Early Struggles as King of Shoa.—It is now time to return 
to the story of (he young prince Mc*nelek, who, as we have seen, 
had U'en nominatc'd by his late father as ruler of Shoa, but was 
in Theodore's power in TigrC*. In 1.865, he tocjk advantage of 
Theodore’s ditYiculties with (he British government and cscafied 
to Workitu, <iueen of (he Wollo Galla country. The emperor, 

’Hr was subsequently sent to school at Rugby, but died in his iQth 
vear, on .Nov. 14, 1870. He was buried at St. George’s Chapel, Wind¬ 
sor. 


who held as hostage a son of Workitu, threatened to kill the boy 
unless Menelek were given up; but the gallant queen refused, and 
lost both her son and her throne. The fugitive meanwhile arrived 
.safely in Shoa. and was there acclaimed as negus. For the next 
three years Menelek devoted himself to strengthening and disci¬ 
plining his army, to legislation, to building towns, such as Lithe 
(near Debra-Berhan), Worra Hailu (Wollo Galla country), etc., 
and to repelling the incursions of the Galla. On the death of 
Theodore (April 13, 1868) many Shoans, including Ras Darge, 
were released, and Menelc*k began to feel himself stremg enough 
to undertake offensive operations against the northern princes. 
But these projects were of little avail, for Kassai of Tigre, had 
by this time (1872) risen to supreme power in the north. With 
the help of (he riflc’.s and guns presented to him by the British, 
he had beaten Ras Bareya of Tigre, Wagshum Gobassi^ of Am- 
hara and Tekla Giorgis of Gondar, and after proclaiming himself 
negu.sa nagast under the name of Johannes or John, was now 
preparing to march on Shoa. Here, however. Menelek was saved 
from probable destruction through the action of Egypt. This 
power had, by the advice of Werner Munzinger, then the Swiss 
governor of Massawa, seized and occujjied in 1872 the northern 
province of Bogos; anti, later on, insisted on otoujiying Hamasen 
also, for fear Bogos should be attacked. John, after futile pro¬ 
tests, collected an army, and with the assistanc:e of Ras Walad 
Michael, hereditary chief of Bogos, advanctal against the Egyp¬ 
tian forces, who were undc*r the command of one Arendrup, a 
Dane. Meeting near the Mnreb, (he Egyptians wTre beaten in 
detail, and almost annihilated at Gundet (Nov. 13, 1875). An 
avenging expedition was prepared in the spring of the following 
year, and, numbering 14,000 men under Ratib Pasha, Loring 
(American'), an<l Prince Hassan, advanced to Gura and fortified 
a position in the neighbourhood. Although reinforced by Walad 
Michael, who had now' quarrelled W'ith John, (he P^gyptians were 
a second time (March 25, 1876) heavily beaten by the Ahyssin- 
ians, and retired, losing an enormous c|uanhTy of both men and 
rifles. Colonel C. G. C«ordon, governor-general of the Sudan, w'as 
now ordered to go and make peace with Jiihn, but (he king had 
moved south with his army, intending (0 puni.sh Menelek for 
having raided Gondar whilst he, John, was engaged with the Egyp¬ 
tians. Menelek’s kingdom W'as meanw'hile torn in twain by se¬ 
rious dissensions on the subject of the succe.ssion, but on the ap¬ 
proach of John, the Shoans united for a time against their 
common enemy. After a few skirmishes, however, they melted 
away, and Menelek was obliged to submit and do obeisance to 
John. The latter behaved W'ith much generosity, but at the same 
lime imposed terms which effectually deprivtal Shoa of her inde¬ 
pendence (March 1878). In 1879 Gordon was .sent on a fresh 
mission to John on behalf of Egyjit; but he was treated with 
scant courtesy, and was obliged to leave the country without 
achieving anything permanent. 

Advent of the Italians.—^The Italians now come on the 
scene. Assab, a port near the southern entrance of the Red Sea, 
had been bought from the local sultan in March 1870 by an Ital¬ 
ian company, which, after acquiring more land in 1879 and 1880, 
W'as bought out by the Italian Government in 1882. In this year 
Count Pietro Antonelli was despatched to Shoa in order to im- 
prov'c the prospects of the colony by treaties with Menelek and 
the sultan of Aussa; but both John and Menelek became uneasy 
when Bcilul, a port to the north of Assab Bay, was occupied by 
the Italians in Jan. 1S85, and Mas.sawa taken over by them from 
Egypt in the following month. This latter act was greatly re¬ 
sented by the Aby.ssinians, for by a treaty concluded with a Brit¬ 
ish and Egyptian mission under Admiral Hewett and Mason 
Pasha in the prexnous year, free transit of goods was to be allowed 
through this port. In Jan. 1H87, the Abyssinians, in consequence 
of a refusal from General Gene to withdraw his troops, sur¬ 
rounded and attacked a detachment of 500 Italian troops at 
Dogali. killing more than 400 of them Reinforcements were sent 
from Italy, whilst in the autumn the British Government stepped 
in and tried to mediate by means of a mission under Mr. (after¬ 
wards Sir Gerald) Portal. His mission, however, proved abortive, 
and after many difficulties and dangers he returned to Egypt at 
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the end of the year, John was killed in battle against the der¬ 
vishes in March 1889, when Menelek immediately claimed the 
Empire of Abyssinia. The new emperor brought Abyssinia for the 
first time under a single rule, doubled the size of the Empire by 
extensive conquests, and began development on European lines. 

The Italian envoy Count Antonelli was with Menelek when he 
claimed the throne, and promptly concluded with him (May 2, 
1889) on behalf of Italy a friendly treaty, to he known hereafter 
as the famous Uccialli treaty. In consequence of this the Italians 
occupied Asmara, made friends with Mangasha, reputed son and 
heir of King John, and received Ras Makonnen (Ras of Harar. 
which province had been conquered by Menelek in Jan. 1HS7). 
Menclek’s nephew, as his plenipotentiary in Italy; thus it seemed 
as though hostilities between the two countries had come to a 
definite end. As, however, the Italians became more and more 
friendly with Mangasha and Tigre the apprehensions of Menelek 
increased, till at last, in Feb. 1803. he wrote denouncing the Ucci- 
alii treaty, which differed in the Italian and Amharic versions. Ac¬ 
cording to the former, the negus W'as bound to make use of Italy 
as a channel for communicating with other powers, whereas the 
Arnharic version left it optional. Meanwhile the dervishes were 
threatening Eritrea. A fine action by Colonel Arimondi gained 
Agordat for Italy (Dec. 21, 1893),and a brilliant march by Colonel 
Baratieri resulted in the acquisition of Kassala (July 17, 1894). 

War with Italy.—On his return Baratieri found that Manga¬ 
sha was intriguing with the dervishes, and had actually crossed the 
frontier with a large army. At Koatit and Senafe (Jan. 18-1.S, 
1895) Mangasha was met and heavily defeated by Baratieri, who 
occupied Adigrat in March. But as the year wore on the Italian 
commander ]iushcd his forces unsupported too far to the south. 
Menelek was advancing with a large army in national sup[»rt of 
Mangasha, and the subsequent reverses at Amba-Alagi (i)ec. 7, 
1895) and Makale (Jan. 21, 1896) forced the Italians to fall back. 

Reinforcements of many thousands W’crc meanwhile arriving at 
Mas.sawa, and in Feb. 1896 Baratieri took the field at the head of 
over i.^.ooo men. Menelek's army, amounting to about 90.000. had 
during this time advanced, and was occupying a strong position at 
Abba Garima, near Aduwa (or .Adowa). Here Baratieri attacked 
him on March i, but the difficulties of the country were great, and 
one of the four Italian brigades had pushed too far forward. This 
brigade was attacked by overwhelming numbers, and on the re¬ 
maining brigades advancing in support, they were succc.ssively cut 
to pieces by the encircling masses of the enemy. The Italians lost 
4,600 while and nearly 3,000 native troops killed and wounded; 
the number of prisoners was estimated at between 2,500 and 3,000. 
The Abyssinians’ casualties were far greater. General Balclassera 
advanced with a large body of reinforcements to avenge this de¬ 
feat, but, beyond the i)eaceful relief of Adigrat no further opera¬ 
tions took place. On Oct. 26 following, a provisional treaty of 
peace was concluded at Addis Ababa, annulling the treaty of 
Uccialli and recognizing the absolute independence of Abyssinia. 
(See Italy: History and Somaliland.) 

Consolidation and Extension of the Empire.^ —^The war, so 
disastrous to Italy, attracted the attention of all Europe to Abys¬ 
sinia and its monarch, and numerous missions, two Russian, three 
French, and one British, were despatched to the country, and 
hospitably received by Menelek. The British one, under Mr. Rcn- 
ncll Rodd (later Lord Renncll), concluded a friendly treaty with 
Abyssinia (May 1$, 1897). 

In 1898 Menelek subdued Mangasha and later conducted a 
number of expeditions in different parts of the country, notably 
against the Galla, and added immense provinces to the empire. An 
important treaty was concluded on May 15, 1902, between Eng¬ 
land and Abyssinia for the delimitation of the Sudan-Abyssinian 
frontier. Menelek, in addition, agreed not to obstruct the waters of 
Lake Tana, the Blue Nile or the Sobat, so as not to interfere with 
Nile irrigation. A combined British-Abyssinian expedition (Mr. 
A. E. Butter’s) was dispatched in 1901 to propose and survey a 
boundary between Abyssinia on the one side and British East 
Africa and Uganda on the other; and the report of the expedition 
was made public by the British Government in Nov. 1904. It was 
followed in 1908 by an agreement defining the frontiers concerned. 


j It is also an inieresting fact that between 1S99 and 1904 the 
I Abyssinians co-operatvd with the British in their campaigns 
against the “Mad Mullah" of Somaliland by sending joint expedi¬ 
tions on no less than four occasions. 

Growth of European Influence. —^The first concession for a 
railway was the one from the coast at Jibuti (French Somaliland) 
to the interior, granted by Menelek to a French company in 1894. 
Difficulties aro.se over the continuation of the railway to Addis 
Ababa and beyond, and the proposed internationalization of the 
line. These dilficulties, which hiiuJered the work of construction 
for years, were comimsed (so far as the European Powers inter¬ 
ested were concerned) in uiofi by the terms of an Anglo-Frcnch- 
Italian agreement, signed in London on Dec. 13 of that year. 

Meanwhile the country slowly developed in pjirts and opened 
out cautiously to Eurojican intluence.s and most of the Powers 
appointed representati\es at Menelek’s capital, the British 
minister-plenipotentiary and consul-general, Lieut.-Colonel Sir 
J. L. Harrington, having been appointed shortly after the British 
mission in 1S97. But Ra.s Makonnen, the most capable and civi¬ 
lized of Menelek's probable suecessor.s, died in March 1906, and 
Mangasha died later in the same year; the question of the suc¬ 
cession therefore optmed up the pos.sihility that, in spite of 
recent civilizing intluences, Abyssinia might still relapse in the 
future into its old state of conllict. The Anglo-French-Italian 
agri*ement of Dec. icjoO, referred to above, contained provisions 
in view of this contingency. The preamble of the document 
declared that it was tlie < ommon interest of the three Powers 
“to maintain intact the integrity of Ethiopia," and Articde I. 
provided for their co-operation in maintaining “the political 
and territorial status quo in Ethiopia " Should, however, the 
status quo be disturbed, the Powers were to concert to safe¬ 
guard their special interests. The terms of the agrceineiit were 
settled in July 1906, and its text forthwith communicated to the 
negus. (E. Gl.; C. F. R.) 

From 1908 to the War with Italy.-— For the first 8 of these 
years (1908-1916) chao.s resigned, i. r., during the rc'gericy of 
Menelek’s widow Taitu and Ras Tessama, and the rule of the Em¬ 
peror Lej Yasu; during the next 12 years, 1916-1928—the period 
of combined rule of Menelek’s daughter Zauditu as Empress with 
Ras Tafari (later the Emin-ror Haile Selassie) ns Regent—matters 
improved to some extent in spile of constant intrigue between the 
progressive party, supporting the Regent, and the reactionary ele¬ 
ments led by the Emjires.s; during the last 8 years Tafari, first of 
all as King (1928-1930), later as EmiK^ror (1930-1936), had be¬ 
gun to introduce a measure of reform and progress into his back¬ 
ward and unruly empire. 

First Period— 1908 - 1916 .—Menelek had in 1908 nominated as 
his .succe.s.sor Lej Yasu (born 1.896) under the regency of one of 
the more enlightened Abyssinian chieftains, Ras Tess.ama. But 
the con.sfant strife between Mcnedek’s wife Taitu, the Regent, 
and the boy Emperor, made ordered government impossible. The 
enforced retirement of Taitu in 1910, the death of Tessama in 
1911, and the complete a.ssumiMion of power in that year by Ya.su, 
merely drove matters from bad to worse. 

By hi.s mi.sgovernmcnf, hi.s tyrannical and dissolute conduct, 
and particularly by his inclination to Islam, Lej Yasu mortally 
affronted his own subjects, inten.scly proud as they were and arc 
of their 15 centuries of Christian tradition. His support of the 
“Mad Mull.ah" of Somaliland, who claimed him as a cousin, and 
his efforts to build up a federation of Muslim states, anti-ally in 
its sentiments, also estranged the sympathies of the three great 
Powers with fiossessions bordering on Abyssinia. In September, 
1916, he was excommunicated by the Abuna, the head of the Abys¬ 
sinian Church. The great Rases, thus relieved of their oath of 
fealty, formally deposed him, and proclaimed Zauditu, a daughter 
of the Emperor Menelek, bom in 1876, as Empress, and Dajaz- 
mach Tafari, bom July 17, 1891, son of Menelek’s nephew, Ras 
Makonnen, as Regent of the empire, heir to the throne and Ras of 
Rases. Heavy fighting followed. Lej 'Yasu’s father, Ras Mikael of 
Wollo Galla, raised large Galla forces to aid his son, but the 
troops of the deposed ruler were defeated with great slaughter at 
Sagalle on October 27, 1916. Ras Mikael was taken prisoner, and 
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Lvj V .'isu br-cmK* ,'i w.TndcrtT, first of all in the* Danakil country 
and lat«*r in the province of Tiffre. He was taken prisoner by 
I'afari in fo:r, and kept in chains until his death in 

Second Period — 1916-1928. —The final nature of the aflminis- 
Ir.ition of Erniires, and Retient stimulated intriLUie amonp the 
{lovverful Kases and provincial t'overnors. who ha<l fallen back into 
a state of scmi-infleiaerKlencc during the preceding years of mis¬ 
rule, and made effecti\e control difficult to exercise. In spite of 
lilts, however, ami of sporaflic fightine with Lej ^^'^su's followers, 
ka.s 'I'afari made sub.staiifial progress in administrative improve- 
nicnt; he was, however, hampered (ly a thoroughly had and in¬ 
effective, though onerous, f’mamial .sy.steni, and an entire absence 
of men of integrity and ability to support and e.xecute his ideas. 

His distrust of the intentions of the great Kuro|KMn limitroplie 
pow-ers—England, Frame, ami Italy—made him slow to grant 
concessions to or to ;i(('ept firiaiuial or advisory assistance from 
nationals of these [low’ers, am! this further himh'red develoiimcnt. 
It was largely on ac<oiint of this distrust of his neighbours that 
Kas I'afari strove for the admission of Abyssinia to the League 
of Nations, which he achieved in This steji was criticized 

as bc-ing [irernature in \ ievv of tlie bac kward state of development 
of the* country, ami was, in fact, opposc-cl at first by the lirili.sh 
represeiitativ'es liui ultimately atiproveci, largely owdng to the 
strong support accorded by the l-rc-nch. 

Feeling more secure both internally and c-xternally, as a result 
of (he J.eagiie niembershi|t, Kas I'afari fc-Il able to leave Abys¬ 
sinia am) visit the* principal Isuropeaii countries in i().;.p Shortly 
afterwards he- appealed to the League against the Anglo-ltalian 
agrc'emcmt regarding ,s[ihere.s of iiilhience in Aby.s.sinia, concludecl 
in December lO-’f-;, which he regarded as a violation of Abyssinian 
riglits, A visit of the Duke- of .Abni/.zi to Aildis Ababa in 
w'as followed by the signature during the- following year of an 
Ilalo'Abyssiniaii arbitration Irealy of “[lerpc-tual friendship,” and 
of a further agteenieni between tin* two countries providing for 
the cession to Abyssinia of (he port of A.s.sab, and for (he con¬ 
struction ot a road Ihcoce to the capital. This instrument, how¬ 
ever, was iieithca puhlishcal nor iirijilemented. 

Meanwhile, on October 7, icp’-S, 'I'afari causc'd himself to lie 
prcHlaimccI King with all itowei m his hands, leaving /auclitu to 
rc't.iin a mniiinal position as i;,m(irt >s. ()n .April U)\o, Zaiiditu 
died, and cm Ncivenibcn .2 of that year Faftiri was crowned Fan- 
peror. 

Third Period —1928-1936.—f rom the moment when Ras Ta- 
fari assumed lull tiower in icp’S he- worked unceasingly and with 
a greater measure- ot success than before for the development of 
Aby.s.sinia Frogre-.ss was. howe ver, slow in view of the factors 
already clesc ribc-ci, which still existed albeit to a le.sser extent. 
Such administrative reforms as wc-re introduced, e.,g.. the estab- 
li.shnu-nt of ministries, and the- crc-alion of a ‘‘Parliament,’' were 
more theoretical than rc-al, and had little actual eftect, all power 
rc-niaining. in fait, in the hands of the Emperor, who hovve-ver, 
added to his etiectivc- control of the- country by removing the last 
ol the hereditary proviiuial go\c-rmirs, Ka.s Hailu of (loj.-ini. who 
led a rebellion against him in u).^ j in favour of the deposed Fh-n- 
peror Lej \’asu. Minor reforms in (he- way of educational insti¬ 
tutions, road construction, rtc., were carried out; Init the tinancial 
system n'liuiined prac (ically untouched. 

Strenglheiu'd in his bc-Hef that the external po,siticm of Abys¬ 
sinia was safeguarded by membership in the League of Nation.s. 
the Em[)eror manife.slecl little- inclination to mc-et the views of 
Italy, which country was pressing for develoimu-nt on the lines 
ol the Anglo-ltalian Agreeiiic-iil cif nj.’5 and otherwise, and was 
engaged in c-\er increasing activity in F>itrea, Italian Somaliland 
and along the Red Sea generally. 

The Outbreak of the War with Italy. —Wal Wal. an ob 
score village near the ill-defined Abys.sinian Italian Somaliland 
frontier, although plaecd in Abyssinia by most maps, had been 
occupied b}' Itiili.m (rooiis tor several years without protest from 
Abyssinia. An Anglo-.Abys.sinian frontier delimitation commis¬ 
sion. escorted by a lorce ot Abyssinian troops, arrived there on 
November ic>34. and came into touch with the Italians, owing j 
to whose attitude the Ilritish mission withdrew. Italian and Ahys- ' 


.sinian troops remained facing each other at Wal Wal until on 
Decemk-r 5. 1934, firing took place; nine months later, in Sept. 
1935, the arbitrators appointed by the League of Nation.s, agreed 
unanimously that neither side w’a.< guilty of aggression. 

As the grav'ity of (he issues likely to be raised by (his incident 
became apparent, strenuou.s efforts to maintain peace were made 
by various countries, notably by England, both directly and 
through the machinery of the League of Nations. In Dec. 1934, 
.Abyssinia had notified the League of Nations of the Wal Wal in¬ 
cident. and had apix-aled for League interxention under Article 
\I of the Covenant in Jan. 1935. In that month the two countries 
ostensibly agreed to seek a settlement; but, no agreement having 
been reached by March, .Abyssinia invoked Article XV . and later 
demanded arbitration under the Treaty with Italy of i()28. 

A conference between England, F'rance and Italy was held in 
Paris on August 15 to 18 but they failed to find any ba.sis of 
agreement. A Committee of live, appointed by the Lc-ague of 
Nations on Sept. 6 to formulate proposals, reported on the i8th; 
Abyssinia agreed to open negotiations on the basis of these pro¬ 
posals but Italy refused them. Then, when war broke out on 
October 3, the League condemned Italy as the aggressor, and pro¬ 
ceeded to elaborate in October, and put in force on November 18, 
1935, a scheme of financial and economic ‘‘.sanction.s'’ against 
Italy. 

Ritter feeling was aroused in Italy by thc-se measun-s, and the 
international asiK-ct of the situation was rendered more delicate 
owing to the despatch by Italy in Sc-ptemher of large reinforce¬ 
ments to Libya; which was followed by the sending to Egypt by 
England of considerable numbers of troops and much war ma¬ 
terial. and the strengthening of the British fleet in the Mediti-r- 
ranean. 

On November 6, the League committee of eighteen had adopted 
a resolution in favour of oil, .steel and coal sanctions, and on No¬ 
vember 25 this was supported bv Rumania and Ru.ssia. Rut on 
December 13, the committee adjourned further consideration of 
the proposed oil sanction, whith in fact was never imposed. No 
country apix^ared to be willing to consider the im|)osition of mili¬ 
tary sanctions. 

pKjposals b)r a peace .settlemi-nt on the ba.sis of certain territorial 
cessions by Abyssinia to Italy were formulated between Sir Samuel 
Hoare, Britisfi foreign secretary, and M. Laval, repit-senting France, on 
l)eeeint»er H; submitted to .Aby.ssinia on the loth; and jiulilished on 
December 13. These had been approved by the British government, 
whiih, however, abandoned tliem on December iS in view ol the 
strong adverse public opinion in ICngland. 

On March 3, i()36 the League committee of thirteen issued an appeal 
to both l)c-!ligerents to cease hostilities. This, however, was unavailing, 
and on April 20 the League Council adjourned until Max ii, bx which 
lime the War was over. At tlie ses.sion Jield during the week commenc¬ 
ing June 2<> (which w.as addressed by the Kmperor Haile Selassie in 
person) the League decided to recommend the raising of the .sanctions 
which had been imposed on Italy as these had failed to achieve their 
purpose, but refused to recognize the Italian occutiation of Abyssinia. 
Sanctions were raised in July. After that, several of the Powers previ- 
oush- repre.sented in Aby.ssinia by legations replaced them by consu¬ 
lates, tacitly admitting the change in statu.s, although no general or spe¬ 
cific recognition of Italy’s possession had been given. ((', F. R.) 

FROM ITALIAN AGGRESSION TO THE NEW 
INDEPENDENCE 

Military Operations. —During the period of negotiations, Italy 
utilized the first nine months of i()35 in equipping and assembling a 
large army in Eritrea and Somaliland, so that .she started the cam¬ 
paign well prepared and with an immense superiority in every form 
of modern armament. 'The Aby.ssinians, to avoid any appearance of 
provocation, ordered mobilization only after Italian troops had crossed 
the frontier, without any official declaration of war, on Oct. 3. The 
■Abyssinians were completely inferior in equipment especially because 
the democratic powers had again and again refused the demands of 
the emperor to be allowed to buy modern armaments. Thus the Ital¬ 
ians, moving from Eritrea in the north and from Somaliland in the 
.south, under General de Bono, who had been appointed comraander- 
in-chief in Jan. 19^5, had an ca.sy task. Ncvcrthelcs.s it took them, in 
^ite of their tccnnica! superiority and the general backwardness of 
Ethiopian organization, seven months to defeat the Ethiopian forces. 
As a re.sult of slow' progress General de Bono, an old time fascist. wa.s 
replaced on Nov, 28 hv General Badoglio. Nor wms General Graziani, 
commanding the southern army, more successful. He could take the 
principal town of that part, Harar, only on May 8. while the northern 
army entered the caDifal, Addis Ababa, on Mav s. iQ^6. The emoeror 
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had flown on ihc nipht of May i, and sailed via Palestine to Europe 
where he settled in England. 

Abyssinia under Italian Domination.— Italy anne.Ted Abys¬ 
sinia on May 9, 1936, and the king of Italy was proclaimed emperor 
of Abyssinia. On June i, 1936, the colony of Italian East Africa 
(Africa Orientate Italiana) was created comprising Abyssinia. Eritrea 
and Italian Somaliland under one viceroy and divided into live prov¬ 
inces; Eritrea with the capital of Asmara; Amhara with the capital 
of tiondar; Galla with the capital of Jimma; Harar with the capital 
of the same name; Somaliland with the capital of Mogadiscio. A 
.sixth province, Shoa, was later added. Each province was under a 
governor. The whole area was 665,977 .scj.mi. with u.ioo.ooo in¬ 
habitants in 1Q39. The capital, Addis .Mjab.i, with about 150,000 in- 
habitant.s, formed a district of its own. 

'I'he Italian occupation of the country wa.s placed lust under Mar¬ 
shal Hadoglio as viceroy, who, however, was succeeded alter a few 
weeks by Marshal Graziani. On Nov. 20, 1937, Prince .\medeo of 
Savoy, duke of Aosta, bicame viceroy. The Italian administration 
tried to improve the economic production of the country and built a 
number of good motor roads. Yet in spite of very large Italian forces 
maintained in the country, the Ab>ssinians continued to fight for their 
independence. Unrest did not subside in some of the less accessible 
ixirts of the country, and it was kept alive by the cruel methods which 
the f.'iscists applied. In March 1937 bornlis w'ere thrown at .Yddi.- 
.\l)al)a which wounded the viceroy. As a re.^ult the Italians established 
a reign of terror and thousands of natives were mas.sacred and exe¬ 
cuted. Though a number of Italian settlers veere brought to Ethiojiia, 
the countr\ in no wav tull'dled the gieal erunomic expectations which 
the fascists Iiad heralded to tlie w orld in 10 yS- H\ the beginning of 
1939 the Italian fascists raised the demand for the annexation of 
Prench Somaliland with the port of Djibouti, to Italian East Africa. 

Abyssinia in World War II. —With the outbreak of World 
War H in 1939 tin' importanee of Abj.ssinia lor Italian strategy 
increased consideiabix', becau'^e it was geneially supposed, as the fas¬ 
cists had often given to understand, that, in case of Italy’s entrance 
into the conflict, Italian armies from Libya and .Abyssinia would lake 
the British position in F.g>])t and the Sudan into a great piricer move¬ 
ment and thus clefmilily establish the longefl-for great Italian empire. 
On May 9, nj.jo, the anniversary of the [irodamafion of the new em- 
l)ire, belli( ()se and boastful speet lies were made by tlu‘ fasi ist'^ in 
Rome and (.'ount Grandi declared that the Italian people “poweiful 
in its arms, strong in its right, conscious of its mission, formeil from 
the .Alps to the Indian ocean a coniiiacl army of 45,000,000 soldiers.” 
When on June 10 Italy declared war against “the plutocratic and re- 
actionaiN' democracies of the west,” it became however, f|uick1y clear 
how unfounded the fascist boasts had been and on how weak feet of 
clay the proud Italian empire in Abyssinia was built. 

the corniilete inefrieicruyv of the numerically superior Italian naval 
forces in the Mediterranean, which for the firsi year of the war left 
the control of the sea in British hands, was re.spon.sible for the cutting 
off of the Italian arm>- in Abyssinia from home sut)ply. Nc-vertheless 
there was a very con.siderable Italian army in .Abyssinia, magnificently 
ec|uipped. at ka.^t on pajier. (.SVr Woui.n War II.) 

The Liberation 01 Abyssinia. —On July 12, 1940, the British 
government officially recognized Ethiojiia as an ally and promi.sed its 
liberation in case of victory. Kminror Haile Sela.ssie left Great Britain 
in the same month and began to organize Ethiopian resistance from 
the Sudan. It is true that the Italians, as a result of their great numer¬ 
ical superiority, were able to occupy, in Aug. 1940. Kriti.sh Somaliland. 
Hut soon the tide w\a.s to turn. The Kalians had fo abandon Kassala, 
the only toum in the Sudan near the frontier, which they succec-ded in 
occupying in 1940. On Jan. 13, 1941 Emperor Haile .Selassie cro.ssed 
the border into Ethiopia; patriot forces began lo gather around him 
and playecl an import.int rolc' in the liberation of their country. A 
British army under General Sir Alan Gordon Cunningham movc'd from 
the south into Italian Somaliland. The ojicralions started bv the end of 
January and by the end of March not onh' had the whole of Italian 
Somaliland been captured, but also British Somaliland reconquered. 

Meanwhile British forec-s from the Sudan, who under General Platt 
had entered Eritrea, Iiacl made their victory sc'cure by the capture of 
Cheren on March 27, and of Asmara on March 31. The patriot armies 
under the emperor had approached from Debra Markos the centre of 
the country which w'as threatened simultaneously from the .south by 
Gcru>ral Cunningham’s quick advance. On April 6 the capital, Addis 
.Ababa, was in British hands. The Italian troops under the duke of 
.Aosta withdrew to Ihc north and resisted for a few weeks longer be¬ 
fore they surrendered at Amba Alagi on May 19. Two major pockets 
of resistance remained, at Jimma in the south under General Pietro 
(fazzera and at Gondar in the north under General Guglielmo Nasi. 
The last to surrender was (hat at Gondar. This fortified position wa.s 
taken bv storm by patriot troops on Nov. 27. Thus the war ended in 
a complete disa.ster for fascist Italy, the dream of empire h.ad gone, 
the hated Italian domination of Abyssinia was over and the liberty of 
the ancient empire could be restored. More than 100,000 Italians 
were taken prisoners, among them the duke of Aosta. The British 
victory made the Suez canal safe from attack from the south, and 
opened the Red sea to American shipments for Egypt and the mid¬ 
dle east. In Dec. 1941 the American government began to build a 
great supply base in Eritrea. 


On May 5, 1941 Emperor Haile Selassie re-entered Addis Ababa, 
exactly live years after the Italians had occupied the city. He had 
been the first of the head.s of state e.\i)elled by fascist conquerors and 
forced to go into exile. He was also the first to return. As a legacy 
from the lime of the Italian occupation he found a modernized capital 
and much improvement in road communications which with Briti.sh 
help will facilitate the modernization of .Abyssinia’s administration, the 
great ta.sk .set before the emperor. For a transitory ^M'riod a dual 
British and Abyssinian control was instituted. There were about 40,ocx) 
Italian civilians in the country. It should be pointed out that in spite 
of the easily understandable ieelings of the ICthiopians against their 
fa.scist oppressors, no serious disorders occurred and the Italian civil¬ 
ians continued their occupations peacefully until circumstances made 
their evacuation possible. 

On Fci). 3, 1942 the British foreign secretary announced the con¬ 
clusion of a two-year agreement between Britain and Aby.ssinia which 
provided for a ifritish military mission and British advisers to the 
emper(»r, a loan of $10,000,000 and the presence of British judges in 
Ethiopi.in courts. R. G. llowe was appointed British minister to 
.Alivssinia, an»l at the end of Aug. 1942 tlie Abyssinian minister, 
.Ayalla Gabre, arrived in London. At the same time all British troops 
lett Al)>ssinia, as the pacification of the country had been completed 
and the new native administration firmly established. (H. Ko.) 

.See Jame.s Bruce, Travrh to Discover ihc Sourer of the Nile (1700) ; 
A. B. VVvlde, Modern Abyssinia (1901), a valuable volume; Powell- 
Colton, A Sporting Trip thtouy^h Abyssinia (1902) ; Duchesne-Fournet, 
Afission rn Kthiopic (1909). which contains a U'ieful bibliography; G. 
Montandon, An pays Chititirra (Neuchatel, 1913): C. Annataronc. 
In Abissniia (1914) ; L. de Castro. Arlla Terra dei Aega.v (1915), a 
good geneial description; Major Maydon. Sinien, its Ileif^hls and 
Abysses (1925), describing the mountainous northern country; C. F. 
Hey, Vneonquered Abyssinia as it is Today (1923) and In the Country 
of the Blue Aile (1927), two books embtxlying a comprehensive study 
of the country as the result of four journeys therein. Arnold Ilodson, 
Seven Years in Southern Abys.sinia (1927), a v^iluable record of 
borderland difficulties; C. E. Rev, The Real Abyssinia (19.^3), a com¬ 
prehensive desiription up to war with Italy. 

For later geographical information, sec the Geoy,raphical Journal 
(London)—H. Weld Blundell, '.A Journey through Aliyssinia” (vol. 
XV, 1900) and “Exploration in the Abbai Basin” (vol, x.wii, 1906) ; 
Arnold Hodson. “Southern Aby.ssinia” (Feb. njtu) and “Notes on 
Aby.s.sinian Lakes” (July 1922); Major Athill, “Through S.W. Abys¬ 
sinia to the Nile” (Nov. ](;2o) ; C. E. Rev, “Abyssinia of To-day” 
(Sept. 1922) and “A Visit to Gudrn and (iojam” (June 1926). 

For history, see the Hakluvt Soci(t>’s translation of The Portu¬ 
guese Expedition lo Abyssinia (1902) ; Handlaiok No. 29 prepared by 
the histnriral section of the foreign office (1920); Sir E. Hert.slet’s 
Map of Africa by Treaty for treaties up to 1K96; Sir E. W. Budge, 
A History of Ethiopia (1928) ; C. F. Key, The Romance of the Portu¬ 
guese in Abyssinia (1929). 

Political questions are referred lo by H. Le Rou.\, Menelik ft nous 
(1901); Charles Michel, Ln Question d'Ethiopie (1905); Lennox 
Gilmour, The Ethiopian Raihviiy and the Powers (1906); Pierre 
Alype, L’Ethropie et les convoitises nllnnandes (1917) and L’Empire 
des Nrgous (1924); G. E. Underhill, in the Quarterly Review (Jan. 
19*2); C. E, Rev, Edinburgh Rcvic'w (Oct. 192O). 

ABYSSINIAN CHURCH. As the chronicle of Axum re¬ 
lates. Christianity was adopted in Abyssinia in the 4th century. 
About A.D. 330 Frumentiiis was made first bishop of Ethiopia by 
Athanasius, patriarch of Alexandria. Little is known of church 
history down lo the period of Jesuit rule, which broke the connec¬ 
tion with Egypt from about 1500 to 1633. 

Early in the i6th century the church was brought under the in¬ 
fluence of a Portugue.se mission. The initiative 'in the Roman 
Catholic mi.ssions to Aby.ssinia was taken by Portugal, as an inci¬ 
dent in the struggle with the Muslims for the command of the 
trade route to India by the Red sea. In 1507 Matthew, or 
Matheus, an Armenian, had been sent as Abyssinian envoy to 
Portugal to ask aid against the Muslims, and in 1520 an embas.sy 
under Dom Rodrigo de Lima landed in Abyssinia. 

Generally the Abyssinians agree with the Copts in ritual and 
practice (sec article, Copts). The Septuagint was translated 
into the literary language, which is u.sed for all services, though 
hardly understood. Saints and angels arc highly revered, if 
not adored, but graven images are forbidden. Fasts are long and 
rigid. Confession and absolution, strictly enforced, give great 
power to the priesthood. Pilgrimage to Jerusalem is a religious 
duty and covers many sins. 

For an account written shortly before World War I see Dowling, 
The Abyssinian Church (igog). The account of Alvarez was translated 
and edited for the Hakluyt Society by Lord Stanley of Aldcrlcy under 
the title Narrative of the Portuguese Embassy to Abyssinia (1881). 
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Flowering branch and poo op 
ACACIA SENEGAL. ONE OF 5S0 
SPECIES OF ACACIA WIDELY DIS¬ 
TRIBUTED IN WARM REGIONS; A. 
SENEGAL PRODUCES GUM ARABIC 


With rrfercnrc to prcHt-nf social and political renditions, sre Abyssivia. 
Dn the architt’cture, ter /. C. Hotten, Abyssinia Described (1868), and 
(especially with reference to monument.s of heathen oriitin) lient, The 
Sacred City of the hihiopians (1H96). 

ACACIA, a gnius of trees and .shrubs belonging to the pulse 
or iK;a family (U'gumino.sae, sub-family MimosoideacI, com¬ 
prises a groiii) of about 550 .sj>ecies widely di.stributcd over the 
warmer regions of the world, but particularly abundant in Aus¬ 
tralia and Africa. The leaves are usually twice compounded 
(bipinnate, see fig.); in some in- 
.stances, notably with Au.stralian 
.sjieties indigenous to arid locali- 
tie.s, the leaflets are suppres.sed, 
their stalks (petioles) then be¬ 
coming flattened and aciiuiring 
the physiological functions of 
leaves. The.sc stalk.s are com¬ 
monly vertically disiioserl, an 
ori(‘nlation w'hich precludes the 
inception of intense sunlight, 
thus apparently jirevcnting in¬ 
jury through the retardation of 
t;xressive .surface evaporation. 

The .small, frecjuently fragrant 
flowers are arranged in rounded 
or elongated diLSters. The sev¬ 
eral .seeded pod-like fruits are 
either flattened or cylindrical, 
often with constrictions lietween 
the seeds. Sharp s[)ine.s arm the 
brainhlet.s of many forms. 

True gum arabic is the prod¬ 
uct of Acacia sctirt^al, a native 
of both east and west tropical 
Africa. The Indian /I. arahica 
yield.s a similar gum, l»ut of inferior quality. Catechu (<7.1'.) or 
culch is procured from A. catechu and several other species. Ex¬ 
tractions from finely divided wood of this tree are employed in 
dyeing khaki cloth. 

The barks of most acacias are rich in tannin. Babul or hahool, 
derived from A. arabua, is used in northern India for tanning. 
The Australian wattle barks, lull especially golden wattle {A. 
Pyrmintha), silver wattle (.1. dealhata), and tan wattle (.1. de- 
ciirrens), are important sources of tannin and collectively form 
an important article of exjHirt. The fruit pods of neb-n<‘b (A. 
nilotica) and other African species are other sources of this 
astringent. Seeds of the South American A. niopo are processed 
and u.sed as .snuff. 

A few' ai.uias are productive of valuable timber. Australian 
blaikwood (. 1 . rnelanoxyloti) is a highly figured wood of cabinet 
rank. M>all (-1. homalophylla, also Australian) yields a fragrant, 
decor.itive wood. Koa (.1. koa), a native of the Sandwich 
Islands, produces a handsomely figured wood known to many 
through its use in the manufacture of ukuleles. A. heterophylla 
from Mauritius and llourbon is another excellent timber tree. 
The biblical shit tab tree ( .1, scyuJ) is also a member of this grtiup. 
Specii's null'd for their heavily developed spines include the 
Australian kangaroo-thorn (.•!. arviata), the African camel-thorn 
(,1. girujthjeb and the Central American bull-thorn acacia (A. 
sphaerotcpJitda). The large thorn-Iikc stipules of A. spadicigera 
(Central America) are hollow and provide .shelter for ants which 
feed on leaf stalk secretions and curious food-bodies at the tips 
of leaflets. Sweet acacia (.1. jarensianci) of the southwestern 
United States h.is been introduced into India and southern Eu¬ 
rope. Its fragrant, yellow flow-ers are used in making perfume. 

The term acacia has been applied to .species of (he genus 
Rnbinia v also a member of the Leguminosae. The Ameri¬ 
can black locust {Rohinia pseudoacacia) is the false acacia so 
widely cultivated in milder ixirts of Britain. (E. S. Hr.) 

ACADEMIE NATIONALE DE MUSIQUE, the offi- 

cial title of the I’aris Opf’ra, also known as the Th^Atrc National 
de rOpera, founded by Louis XIV. in 1609 and the most famous 
institution of its kind in the world. Lully, an Italian by birth but 


naturalized as a Frenchman, was the first composer of note asso- 
liated with the Academic, of which he obtained control in 1672. 
Later Rameau became director and produced there nearly all of 
hi.s ra.'iny opera.s, and he was succeeded by Gluck as ruling spirit 
with Piccinni as his rival. Other eminent composers prominently 
identified with the Paris Op6ra subsequently included Sponlini, 
Cherubini, Rossini, Meyerbeer, Auber, Gounod, Saint-Saens and 
Massenet. The pre.sent building of the ParLs Opera, opened in 
1875 and one of the most magnificent of its kind in existence, 
succeeded two others, both of which were destroyed by fire, 
Closely associated with the Paris Opera is the Con.scrvatoire de 
Musique, founded in 1784 under the name Ecolc royale de chant 
et de declamation for the purpo.se of training opera singers and 
later widened in scope to include musical teaching and training of 
every kind. 

ACADEMIES. The word “academy” is derived from “the 
olive grove of Academe, Plato’s retirement” (see under Academy, 
Greek). The schools of Athens after the model of the Academy 
continued to flourish almost without a break for nine centuries till 
they were abolished by a decree of Justinian. “Academy,” in its 
modern acceptation, may be defined as a society or corporate 
body having for its object the cultivation and promotion of litera¬ 
ture, of science and of art, either severally or in combination, 
undertaken for the f)ure love of these pursuits, with no interested 
motive. Modern academics, moreover, have, almost without ex¬ 
ception. some form of public recognition; they arc cither founded, 
endow'cd or subsidized, or at least patronized, by the supreme 
head of the State. The term “academy” has been loosely used in 
modern times. In the iHth century it was frequently adopted by 
schooKs run by dissenters, and the name is often found attached 
to the public schools in Scotland and Northern Ireland. We arc 
only concerned here, however, with those institutions which are 
of historical importance in their various spheres. 



•V COUKTMV or THE MITIIOrOLITAII MUBCUM Or BUT 


A RENAISSANCE CONCEPTION OF A GREEK ACADEMY. FROM A 16TH CEN¬ 
TURY WOODCUT BY FRANCESCO MARCOLINi AFTER THE PAINTING. “THE 
ACADEMY OF KNOWLEDGE.*• BY GIUSEPPE PORTA 

The first academy, as thus defined, though it might with equal 
justice claim to be the first of universities, was the museum of 
Alexandria founded at the beginning of the 3rd century b.c. by the 
first of the Ptolemies. There all the sciences then known were pur- 
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sued, and the most learned men of Greece and of the East 
gathered. Here, too, was the nucleus of the famous library of 
Alexandria, Modern literary academies may be said to trace their 
lineage in direct descent from the troubadours of the early i^lh 
century. The first floral games were held at Toulouse in May, 
1324, at the summons of a gild of troubadours, who invited 
“honourable lords, friends and companions who possess the science 
whence spring joy, pleasure, good sense, merit and politeness” to 
assemble in their garden of the “gay science” and recite their 
works. These floral games survived till about the year 1500. In 
1694 the Acaddmic dcs Jeux Floraux was constituted an academy 
by letters patent of Louis XIV. Suppressed during the Revolution 
it was revived in 1S06, and still continues to award amaranths of 
gold and silver lilies, for which there is keen competition. 

Provence led the way, but Italy of the Renaissance is the soil 
in which academies most grew and flourished. The Accadentia 
Pontaniaiia, to give it its subsequent title, was founded at Florence 
in 143,^ by Antonio Beccadelli of Palermo and fostered by Lauren- 
tius Valla. Far more famous was (he Accadt^mia Platonica, 
founded c. 1442 by Cosimo dc’ Medici, which numbered among 
its members Mar.silio P'icino, Pico della Mirandola, Machiavelli 
and Angelo Poliziano. It w'as, as the name implies, chiefly occu¬ 
pied with Plato, but it added to its objects the study of Dante 
and the purilicalion of the Italian language, and though it lived 
for barely half a century yet its influence as a model for similar 
learned societies was great and lasting. 

I. SCIENTIFIC ACADEMIES 

Austria.—The Akadcmie der Wissenschajten at Vienna, orig¬ 
inally projected by Leibnitz, w'as founded by the emperor Ferdi¬ 
nand I. in 1846, and has two classes—mathematics and natural 
science, and history and philology. 

Belgium and the Netherlands.—A literary society founded 
at Brussels in 1769 by Count Cobcnzl, (he prime minister of Maria 
Theresa, became in 1S16 tlie Academic royalc dcs sciences ct des 
Beaux-Arts de Beli;ique, under the patronage of William I. of the 
Xethcrlantls. In 1834 it became Academic Royalc Belgique, while 
the Dutch portion took the name of the Koninklijk Ncderlandcr 
Institut. The Royal Institute of the Low Countries was founded 
in 1808 by King Louis Bonaparte. It was replaced in 1851 by the 
Koninklijkc Akadcmie. van Wetenschaf)j}en at Amsterdam, to 
which in 1856 a literary section was added. 

Denmark.—^The Kon^di^c danskc videnskabe.rncs selsknb 
(Royal Academy of Sciences) at Cop('nhagen owes its origin to 
Christian VI. (1742). It developed into a sort of learned club. 
The king took it under his protection, enlarged its scope by the 
addition of natural history, physics and mathematics, and in 1743 
constituted it a royal academy with an endowment fund. 

France.—The old Academic des sciences had the same origin 
as the more celebrated Academic fran^aisc. A number of men of 
science had for some 30 years met together. T hey included Des¬ 
cartes, Gas.scndi, Blaise and Etienne Pascal. Hobbes, the author 
of Leviathan, was presented to it during his first visit to Paris 
in 1640. Colbert conceived the idea of giving an official status 
to this learned club. A number of chemists, physicians, anatomists 
and eminent mathematicians—among whom were Christian Huy- 
ghens and Bernard Frenicle de Bessy (1605-75), the author of a 
famous treatise on magic squares—were chosen to form the 
nucleus of the new society. Pensions were granted by Louis XIV. 
to each of the members, and a fund for instruments and experi¬ 
ment was placed at their disposal. They began their session on 
Dec. 22, 16C6, in the royal library. At first the academy was 
rather a laboratory and observatory than an academy proper. 
Several foreign savants, in particuLir the Danish astronomer Roe- 
mer, joined the society; and the German physician and geometer, 
Tschimhausen, and Sir Isaac Newton were made foreign a.ssoci- 
ates. After the death of Colbert the labours of the academicians 
were diverted from the pursuit of pure science to such works as 
the construction of fountains and cascades at Versailles, and the 
mathematicians were employed to calculate the odds of the games 
of lansquenet and basset. In 1699 the academy was reconstituted. 
By its new constitution it consisted of 25 members, ten honorary. 


men of high rank interested in science, and 15 pensionaries, who 
were (he working members. Of these three were geometricians, 
three astronomers, three mechanicians, three anatomists and three 
chemists. Each of the.se three had two as.sociates, and, besides, 
each i)ensionary had the privilege of naming a pupil. There were 
eight foreign and four free associates. The constitution was purely 
aristocratical, differing in that respect from that of the French 
Academy, in which the principle of equality among the members 
was never violated. The leading spirits of the academy at this 
period were Clairault, Reaumur and Fontenelle, the popularizer 
of science. In the i8th century other prominent members were 
Laplace, Buffon, Lagrange, D'Alembert, Lavoisier and Jussieu, the 
father of modern botany. It was suppressed on April 8, I793- 

In 1795 the Convention decided on founding an Jnstitut Na^- 
tioHiil which was to replace all the academies. In 1816 the 
Academic dcs sciences was rcconslituted as a branch of the Insti¬ 
tute. The new academy has reckoned among its members, besides 
many other brilliant men, Carnot (he engiii(*er, the physici.sts Fres¬ 
nel, Ampere, Arago, Biot, the chemists Gay-Lus.sac and Th^nard. 
the zoologi.sts G. Cuv'ier and the two Geoffroy Saint-Hilaircs. In 
France there were also acatlernies in most of the large towns. 
Montpellier, for example, had a royal academy of sciences, 
founded in 1706 by Louis XIV., reconstituted in 1847, and organ¬ 
ized under three sections—medicine, science and letters. There 
were analogous institutions at Toulou.se, Nimes, Arles, Lyons, Di¬ 
jon, Bordeaux and elsewhere. 

Germany.—^The Collegium Curiosiim was a scientific society, 
founded by J, C. Sturm, professor in the University of Altorf, in 
Franconia, in 1672, on the plan of the Accademia del Cirnento. It 
originally consisted of 20 members, and continued to flourish long 
after the death of its founder. Two volumes (1676-85 ) of pro¬ 
ceedings were published by Sturm. The former, Collegium Ex* 
perimrnlalc sive Curiosiim, begins with an account of the diving- 
bell, “a new invent ion"; next follow chapters on the camera 
obscura, the Torricellian experiment, the air-pump, microscope, 
telescope, etc. It is now extinct. 

The Preussische Akadcmie der Wissenschaften in Berlin holds 
the first place in Germany. Its origin was the Societas Kc^ia Sci* 
rntiarum constituted in 1700 by Frederick I, on the comprehensive 
plan of its first president, Leibnitz. It was reorganized under Fred¬ 
erick 11. on the h'rench model furnished by Maupertuis, and 
received its present constitution in 1812. It is divided into two 
cla.sses and four sections—physical and mathematical, philosoph¬ 
ical and historical. Among the contributors to its transactions 
(first volume published in 1710), to name only the dead, we find 
Immanuel Bekker, Bbckling, Bernoulli, F. Bopp, P. Buttmann, 
Encke (of comet fame), L. Euler, the brothers Grimm, the two 
Humboldts, Lachmann, Lagrange, Leibnitz, T. Mommsen, J. 
Miillcr, G. Niebuhr, C. Ritter (the geographer), Savigny and 
Zumpt. To the Berlin Academy we owe (he Corpus Inscriptioimm 
Graecarum, the Corpus Inscriptionum Latinanm, and the Mon- 
umenta Germaniae Historica. 

The Bayerische Akadcmie der Wissenschaften, at Munich, 
founded in 1759, i.s distinguished by the part it has played in na¬ 
tional education. Maximilian Joseph, the cniightehed elector (af¬ 
terwards king) of Bavaria, induced the Government to hand over 
to it the organization and superintendence of public instruction, 
and this work was carried out by Privy-councillor Jacobi, the 
president of the academy. In recent years the academy has 
specially occupied itself with natural history. 

The Preussische Akadcmie gemeinnutzif^er Wissenschaften, at 
Erfurt, which dates from 1754 and devotes itself to applied 
science, and the Hessian academy of sciences at Giessen, which 
publishes medical transactions, also deserve mention. 

Great Britain and Ircland^In 1616 a scheme for founding 
a royal academy was started by Edmund Bolton, an eminent 
scholar and antiquary, who in his petition to King James I. pro¬ 
posed that the title of the academy should be “King James, his 
Academe or College of honour.” A list of the proposed original 
members is still extant, and includes the names of George Chap¬ 
man, Michael Drayton, Ben Jonson, John Sclden, Sir Kenelm 
Digby and Sir Henry Wotton. The death of King James put an 
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end to the undertaking. About 1645 the more ardent followers of 
Bacon used to meet, some in London, some at Oxford, for the dis¬ 
cussion of subjects connected with experimental science. This 
was the original of the Royal Society (q.v.) which received its 
charier in 1662. 

A society was frjrmed in Dublin similar to the Royal Society 
in London, as early as but it was short-lived. The Royal 

Irish Aiadi my grew from a society e^-tablished in Dublin about 
17K2 i>y a ntirnber of gentlemen, most of whom belonged to the 
university. The first volume of Iransadions appeared in 17HH. 

Hungary.—d'he Mav^yar 'ludorn'inyos Tarsasay (fiungarian 
Academy of Scic-nccs) was founded in iHjs by Count Stephen 
Szeclien>i for the encouragcTiioit of the study of the flung.arian 
language and the* various sciences It has a line building in Buda- 
pc'st (onlaining a picture gallery and housing various national 
collect ions. 

Italy.—'I’he /lcc;c/em/V/ Srirrlnrum JSnturae was founded at 
Naples in 15^0 Jiy C'lianibaltista della I’orta. The; condition of 
rriernbership was to h.iw made some' discovery in natural science. 
Della I’cirla was susix’i tc-d of jeractising the black art.s and sum¬ 
moned lo Rome to justify himsc-lf before the pa[)al court. He 
was acf(ijillccl on those- charges by J’aul \'., but commanded lo 
(lose bis ac .idc'tny. 

d'he AcniL'nitd dri Lma i was founded in i(>Oj^ by Federigo Cesi, 
the marche.se di Monlicclii. (bdileo and t'ulonna were among its 
earliest members. As a munumc-nt the Liiuc'i have left the mag- 
nilicc'iit edition of iVrnancJc'/, de (Jviedo’.s Natunil History of 
Mexiro (Rome, ibsi, fol ), printed at ibc- e.\[)ense of the foundt'r 
atid elaborately arincjlaled by tlu- mernbcTs. This academy was 
resuscitated in 1870 under the; title of JOtilr Arcadrmia Nozionalr 
dri Lincri, with a literary as well as a scic-iifitic side, endowed in 
1H78 by King Ilumbert, and in iSS ; it received oflicial recognition 
from the Italian tlc)\c-riunc'iit, being thereafter lodged in the 
Corsini palace, whose owner made* over to it his valuable library 
and collect ions. 

The A( ( iidriuitt del Cifnciito was founded at I’lcjrence in 1^57 
by bc'opolcl de’ Medici, brother of (he grand duke Ferdinand IF, 
at the instigation of \'iiuen/,o \ iviani, the- geometrician. It was 
an academy of experiment, ;i dc-liberalc- protest against the dc'duc- 
live sc ic-nc e of the.' ciuadrivium It lastc'ci only ten years, but the 
grand folio published in Italian (aflc-rwards translatecl into Latin) 
ill 1667 is a landmark in the history of sc ic^me. It contains experi¬ 
ments on (be jiressure of the air ('1 orric c-lli and Borelli w-ere 
among its mcoihc'rs), on fhe incompre.ssibility of W'uter and on 
univers.il gravity. 

Other pre-eminent Ittilian Ac .ideinies are the new Rralf Ar¬ 
cade min d’Jtalia, and ifu- AVv/Zc Arcademia dcllc Scirnze di 
Torino 'I'lif la'tc'r was locmded in i; 57 as a [irivate society by a 
group of learned men (among whom w.is Jc)se[ih Louis la Orange). ! 
tincl iniorpor.ited liy roytd w.irrant'in 1783. It consists (»f (>o Sod 
Xiizionah, :o Sod Stranicri, nud ibo Sod Corrispondrnti. It |)ub- 
lislu'.s volumes of Mrrnorir and a X’early volume of proceedings, 
and awards prizes for learned works, There- are. besidc-.s, royal 
acadc-mies of science at Naples. Luc ca and ralerino. 

Portugal. —The Academia Real das Sdendas (now Arad, das 
Sdrttdas dr I.ishoa) datc-s from ijji). Jt was reorganized in 1851 
and since- tlu-n ha.s In-eu chietly occupied in the publication of 
/’ot fl^\laliac Monumrtita flisiorica. 

Russia.—’l ive Aeadrmie !mprrialr drs srienrrs de Saint-f\'ters~ 
bouri; {Imperolotshaya Akadt’tuiya naiik\, was established on Dec. 

J7.’5, by Oatherine 1 . Shortly afterwards the empress settled 
a fund of £4.<)S.' ju-r annum for the support of the academy; and 
15 eminent menibers were admitted and pensioned, under the title 
of professors in the various branches of science and literature. 
The most distinguished of these were Nicholas and Daniel licrnou- 
illi, the two Dc-lisles. Billinger and Wolff. At the acces-ciun of 
Elizabeth the original jilan was enlarged and improved; learned 
foreigners were drawn to St. IVtershurg (Leningrad); and, what 
was considered a good omen for the literature of Ru.ssia, two 
natives. Lomonosov and Rumovsky, men of genius who had pro.se- 
c uled their studies in foreign universitic-.s. were enrolled among 
its members. The annual income was increased to iio.65cp. Cath¬ 


erine II. utilized the academy for the advancement of national 
culture. By her recommendation the most intelligent professors 
visited all the provinces of her vast dominions, with most minute 
and ample instructions to investigate the natural resources, con¬ 
ditions and requirements, and report on the real state of the 
empire. The result was that no country at that time could boast, 
within so few years, such a number of excellent official publica¬ 
tions on its internal state, its natural productions, its topography, 
geography and history, and on the; manners, customs and languages 
of the (liffercnt tribes that inhabited it, as came from the pre-ss 
of this academy. In its researches in Asiatic languages, oriental 
customs and religions, it proved itself the worthy rival of the 
Royal Asiatic Society in England. The first transactions, Co?n- 
mentarii Aradrmiae Srumtiarutfi Imprrialis Prlropolitanae ad 
annum 1726, W'ith a dedication to Peter II., were published in 
1728. In 17.47 transactions were called Novi Comvicntarii 
Academiac, etc.; and in 1777, Arta Acadriniar Sdentiarum Jm- 
pcrialis PrtropoUtanae. The papers, hitherto in Latin only, W(-re 
now written indifferently in Latin or in I'renth. Of the Coiinnen- 
tiirirs, 14 volumes were published; of the New Commrntarirs 
(1730-7(0 twenty. Of (he Acta Acadrmiar two volumes are 
printeci every yc-ar. In 1S72 there was published at St. IVk-rsIiurg, 
in 2 vols., the valu.cble Tahlran ^ihtrral d-s viatirrrs rojitniurs 
dans Its publiralions de TAeadrmie Imprrialr drs Sdeners de 
St. Petrrsbourj;. The acadc-my of to-day has three divisions: ( i ) 
physical and mathematical sciences; {2) Russian language and 
literature; (3) historicail seic-nce and philology. A large nunihc-r 
of laboratories and musc-ums an- afliliatc-d to it, as well as a 
physico-rnal hemal ical and an Indo-Kuro[)ean Institute. The 
.Asiatic museum and the niineralogic al nnisc-uin arc- bousc-d in this 
building, and also (he actideniical bcitanic ;il mu.sc-um. ’fhe vast 
library of (he Actnlemy of Sciences is situaLc-cl in a separate- liuild- 
ing, crc-c'ted 1718-25. Its scic-ntific ])ul))ications arc- exc-mpl from 
censorship and iiulnde tran.saciions of its various sections, a 
monthly and a yearly journal, 'riiese are ediled i)>’ the- sciemifu: 
staff of the academy, but published by the Soxiet Oovernment 
Puhlishing I )c-par( nient. 

Spain.—The Rral Atadnnia Espahola at Madricl (.see below) 
had a predecessor in the Academia Natiirar ciiriosorum (dating 
from 1(1^7) modelled on that of Naples. It was leeonstituled in 
1S47 after the model of the French Acadc-my. 

Sweden. —The K nng//gc; Svenska Vrtr)iskaps~acadrmlrti owes 
its institution to six persons of distinguished li-arning, among 
whom was Linnaeus. In 173c) they formed a jirivale society, the 
Collegium Curlosornm. In Mtirch 1741 it was incorporated ;is the 
Royal Swa-dish Academy. Though under royal patronage and 
largely endowt-d, it is. like the Royal Society in l-aigiand, entirely 
.self-governed. 'The di.sM-rtalions ri*ad at each mec-ting arc pub- 
! li.-'hed in the Sw-edish language, cjuarterly, and make an annual 
volume. 'I'he first 40 xolumes, octavo, comjileteci in 1779, are 
called (he Old Transactions. 

Norway has an active- Academy of Sciences at Oslo; Japan has 
an Imperial Academy at Tokyo; \'ugo.sla\ia ha.s two acadc-mies, 
one S(-rhian at Belgrade and one A'ugosl.iv at Zagreb. Czecho¬ 
slovakia has the C'zech Academy of Sciences ;ind Arts .it Prague. 

11 . ACADEMIES OF BELLES LETTRES 

Belgium. —Belgium ha? ahvays been famc'us for its literary 
societies. The little town of Diest boasts that it possessed a 
society of poets in 1302, and the Catherinists of Alost date from 
1107. is al least certain that numerous cliarnbers of rhetoric 
(so academies were then called) existed in the first years of the 
rule of the house of Burgundy. 

France.— The French Academy {TAcademic jrant;aisc) xvas 
e.stabli.shed by order of the king in (he year 1635. i’uf iri orig¬ 
inal form existed four or five years earlier. About the year 1629 
certain literary friends in Paris agreed to meet informally each 
week- The conversation turned mostly on literary topics; and 
when one of the number had finished some literary work he read it 
j to the rest, and they gave their opinions upon it. The fame of 
these meetings, though the members were bound to secrecy, 

I reached the ears of Cardinal Richelieu, who promised his protcc- 
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tion and offered to incorporate the society by letters patent. These 
were granted by the king on Jan. 29, 1635. The oftkers consisted 
of a director and a chancellor, chosen by lot, and a permanent 
secretary, cho.sen by vote. The director presided at the meetings, 
being considered as primus inter pares. The chancellor kept the 
seals and .sealed all the official documents of the academy. The 
cardinal was tx officio protector. 

The number of members was fixed at 40, but it was not till 
1639 that the full number was completed. Their first undertaking 
consisted of essays written by the members in rotation. Next, at 
the instance of (firdinal Richelieu, they undertook a criticism of 
Corneille's Cid, the most popular work of the day. It was a rule 
of the academy that no work could be criticized except at the 
author's request, but fear of incurring the cardinal's displeasure 
wrung from Corneille an unwilling con.sent. The critique of the 
academy was re-written sex eral times before it met with the cardi¬ 
nal's approbation. After six months of elaboration it was j^ub- 
lished under the title. Sentiments de Vaeademic fran^aisc sur le 
Cid. This judgment did not satisfy Corni'ille, as a saying attrib¬ 
uted to him on the occasion shows. ‘dJoratius” he said, referring 
to hi.s last play, “was condemned by the Duumviri, but he was 
absolved by the people.” Hut the crow'iiing labour of the academy, 
begun in 1639, was a dictionary of the french language. By the 
26th article of their statutes they were pledged to compose a dic- 
licjiuiry, a grammar, a treatise on rhetoric and one on poetry. 
Jean Chapelain, one of the original membt-Ts, drew up a plan lor 
compiling the dictionary, which was to a great extent carried out. 
C. F. de V'augelas was appointed editor-in-(hief. 'I'he first edition 
of this dictionary appeared in 1694, th(; sixth and last in itS35, 
since when complements have been added. 

Reconstruction.—The old Academie perished with other pre¬ 
revolutionary academies in 1793. and it has little but the name in 
common with the present academy, a section of the institute. The 
object of the Convention in 1 795 was, as aln-ady staleii, to rebuild 
all the institutions that the Revolution had .shattereil and to com¬ 
bine them in an organic whole. 'I'he institute was at first compt)sed 
of 184 members resident in Haris tind an e(jual number living in 
other jiarts of France, with 24 foreign members, divided into three 
class('s; (i) physical and mathematital science, (j) moral and 
political science, (3 ) literature aiul (he fine art.s. It held its first 
sitting on April 4, 1796. Napoleon as first < onsul suppressed the 
second class, as subversive of government, and reconstituted the 
other classes as follows: (i) as before, (2) French language and 
literature, (3) ancient history and literature, (4) line arts. The 
class of moral and political science w;is restored on the proposal of 
M. Guizot in 1832, and the pre.scnt institute consists of the five 
classes named above. Each cla.ss or academy has its own special 
jurisdiction and work, with special funds; but then; is a general 
fund and a common library, which, with other common affairs, are 
managed by a committee of the in.stitute—two cho.sen from each 
academy, with the secretaries. 

The class of the institute which deals with (he language and 
literature takes precedence, and is known as the Academie. fniti- 
qaise. There was at first no perpetual secretary, each secretary of 
sections presiding in turn. Shortly afterwards J. B. Suard wms 
elected to the post, and ever since the history of the academy has 
been determined by the reigns of its successive perpetual secre¬ 
taries. The secretary, to borrow an epigram of Sainte-Beuv'e, both 
reigns and governs. Among the best known in the 19th century 
were Suard, Franc^ois Juste Raynouard, Fran<;ois Andrieux and 
\illcmain. Under Raynouard the academy ran a tilt against 
the abbe Delille and his followers. Under Auger it did battle W'ith 
romanticism, “a new literary schism.” Auger did not live to see 
the election of Lamartine in 1829, and it needed ten more years 
for 'Victor Hugo after many vain assaults to enter by the breach. 
The academy is professedly non-political. It accepted and even 
welcomed in succession the empire, the restoration and the reign 
of Louis Philippe, and it tolerated the republic of 1848; but to 
the Second Empire it offered a pas.sive resistance, and no politician 
of the Second Empire, whatever his gifts as an orator or a writer, 
obtained an armchair. The one seeming exception, Emile Ollivier, 
confirms the rule. He was elected on the eve of the Franco-Ger¬ 


man War, but his discours de reception, a eulogy of the emperor, 
was deferred and never delivered. The institute has large vested 
funds in property, including the magnificent e.state and librarx' of 
Chantilly bequeathed to it by the due d'Aumale. It awards various 
prizes, of which the most considerable are the Montyon prizes, 
each of 20.ooofrs., one for the poor Frenchman who has per¬ 
formed the most virtuous action iluring the year, and one for the 
French author who has published the book calculated to prove of 
most service to morality. 

A point of considerable interest is the degree in which, since 
its foundation, the French Academy has or has not rejiresented 
the best literary life of France. It appears from an examination of 
the lists of members that a surprising numbt'r of aulhr)rs of the 
highest excellence have, from one cause or another, t'seapt'd the 
honour of academic “immortality.” When the acaulemy was 
founded in 1034, (he moment was not a very brilliant one in 
French letters. Among the 40 original membiTS we find only ten 
w'ho are remembered in literary history; of (best* four may rea- 
sontibly be considered famous still—H.ilzac. Chapelain, Racan and 
X’oiturc. In that generalit)n .Scarron was never one of the 40, nor 
do the names of Descartes. Malebranche or Pascal occur. The 
one astounding omission of the ]7th century, however, is the 
name of Moliere, who was excluded by his profession as .an actor; 
but the academy has made (he amende honorable by (ilacing in 
(he Salle des seances a bust of Moliere, with the inscrii)tion *‘Rien 
ne manque a sa iffoirc, il manquait d la nbtre." On the other hand, 
the l-'rench Academy was never more thoroughly representative 
of letters th.an when Boileau, Corneille, L:i I'ontaine, Racine and 
Ouin.aull wi're all members. Of the great theologians of that and 
the sub.sequent age, the acarlemy included Bossuet, Flechier, 
I'enelon tind Massillon, biit not Hourdaloue. L.i Brusire and TOn- 
tenelle w(T(^ among th(' 40, but not Saint-Simon, whose claims as 
a man of letters were unknown to his contemporaries. FFirly in 
the ]8(h century almost every literary i)ersonage of eminence 
found his ])lace naturally in the acadi-my. 'I'he only exceptions of 
imi)orlaiue were V’auvenargues, who died (00 early for the honour, 
and two men of genius but of duhious social position, Le Sage 
and the abbe Prevost. d'Exiles. 'I'he approach of (he Revolution 
affected gravely the personnel of the academy. Monlesctuieu and 
Voltaire belonged to it, but not Rousseau or Beaumarchais. Of the 
Encyclopaedists, the French Academy oi>ened its doors to D’Alem¬ 
bert, Condorcet, Volney, Marmontel and La Flarpe, but not 
to Diderot, Rollin, Condillac, llelvetius or the Baron d'Holbach. 
Apparently the claims of Turgot .and of Quesnay did not appear 
to the academy sufficient, sim e neither w.as elected. In the transi¬ 
tional period, when the social life of Paris was distrai ted and the 
I'rench Ac.idemy jirovisionaliy closeii, m ither Andre Chenier nor 
Benjamin Constant nor Josejih de Maistre became a member. In 
the early years of the iqlh century considerations of various 
kinds excluded from the ranks of the 40 the dissimil.ir names of 
Lamennais, Prud'hon, ('ornte and Bcranger. Critics of the French 
Academy are fond of pointing out that neither Stendhal, nor Bal¬ 
zac, nor Theophile Gautier, nor Maubert, nor Zola i)enetrated into 
the Mazarine p.alace. It is not so often remembered that writers 
.so academic as 'I'hierry and Michelet and Quinet suffered the same 
exclusion. In later times neither Alphonse Daudet nor the 
brothers de Goncourt, nor Guy de Maupassant were members. 
V'erlaine, although a jioet of geniirs, was of the kind that no 
academy can ever be cxqxxted to recognize. 

Concerning the intluence of the French Academy on the lan¬ 
guage and literature, the most ojjpo.sile opinions have been ad¬ 
vanced. Thus Matthew Arnold, in his Essay on the. Literary In¬ 
fluence of Academies, has pronounced a glowing panegyric on the 
French Academy as a high court of letters, and a rallying-point 
for educated opinion, as asserting the authority of a master in mat¬ 
ters of tone and taste. To it he attributes in a great measure that 
thoroughne.ss, that oj)enness of mind, that absence of vulgarity 
which he finds everywhere in French literature; and to the want 
of a similar institution in England he traces that eccentricity, that 
fjrovincial spirit, that coar.sene.ss which, as he thinks, are barely 
coniptrnsated by English genius. Thus, too, Renan, one of its 
most distinguished members, says that owing to the academy “one 
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can say cver>lhing in the language of well-bred persons without 
being pedatjtic. Do not say they have done nothing, these obscure 
devotees of culture who spend their lives in investigating the cre¬ 
dentials of words and weighing u{> syllables. They have produced 
a rna.stcrpiete—the I rciuh language. ’ On the other hand, its in¬ 
herent (ietect.s have been vigorously summed up by P. Lanfrey in 
his Histoirf' dr Napolrun. The truth probably lies midway between 
the two extremes. Like all national in.stifutions, the French 
A( ad(‘niy is a rather conservative body to which only |>eople of a 
terrain age and with well established rei>utations are elected. As a 
protest against su( h a state of thing.s, the Acatlrmie Goncourt 
was founded by E. de Goncourt in iSgO. It contains ten acad- 
(•rnicians whose principal funditin is to award an annual prize 
of 5,000 francs, preferably to a young novelist. None the less, 
.since 1S90, the Arad/nitr jram^aisc may he said to have lieen 
fairly representative of the nation's culture. Among the critics 
may be cited, Hruneliere Lemaiire, I't)guet; among the poets, 
Sully I'rudhomme, Kiclu-pin, de Regnier, Valery; among the 
novelists, Hourget, Anatole 1 ranee, Loti, Trevost; among the 
dramatist.s, tlervieu, Cured, Ro.stand. Prieux; among the histo¬ 
rians, Masson, Vandal, Hanolaux, cti.; among the ]>hilosophers, 
lloutroux and Bergson. Of (he writer.s best known abroad who 
have not been elected niernhers of (he academy arc Maeterlinck, 
Romain Holland, i'rousL and Gide. 

Germany.—Of tlu; German literary academies the most cele¬ 
brated was Die Frurhthrinvende (icsiibrhajl (the l'‘ruitful Soci¬ 
ety;, established at Weimar in 1617. Five princes were among 
the original meml)crs. The object w'as to purify the mother 
tongue. The German academies copied tho.se of Italy in their 
quaint titles and petty ceremonials, and exercised little permanent 
inlluence oq the language or literature of the country. Other note¬ 
worthy modern soOeties are the Ihrlinschc Grsclhcfiaft fiir 
Drutschr Sprnchr, the Drutschr. Shakrsprarc Grsr.llschajt, and the 
Goethe Gr.scllsi hajt. 

Italy. —Italy in (he iGlh century was remarkable for (he num¬ 
ber of its literary academies, 'riraboschi, in hi.s History of Italian 
Literature, has given a list of 171 ; and Jarkius, in his Specimen 
llistoriae. Anidrmuinim Condittirum, enumerates nearly 700. 
Many of these, with a sort of Socratic irony, gave themselves ludi¬ 
crous names, or names expressive, of ignorance. Such were the 
Liotatici of Naples, the Estravaf^anti, the Eidminales, (he Trapes- 
sail, the Drowsy, the Sleepers, the Anxious, the Confused, the 
Unstable, tlie Eantastir, the Transformed, the Ethereal. “The fir.st 
academies of Italy chielly directed their attention to classical 
literature. ... It wa.s not till the writings of Hembo furnished a 
new code of criticism in the Italian language that (hey began to 
study it with the same mimitene.ss as modern Latin” (Hallam, 
Int. to Lit. of Europe) The Italian nobility, excluded as they 
mostly were from politics, and living in cities, found in literature 
a ( onsolation and a career Such academies were oligarchical in 
their constitution; they encouraged culture, hut tended to hamper 
geniu.s and extinguish originality. l’\ir the most celebrated was the 
.'\ccademia della Cncua or Eurfu>atorum; that is, of bran, or of 
the sifted, founded in !5S2. The title was borrowed frtam a pre¬ 
vious society at Perugia, the Accademiu dei^li Scossi, of the well- 
shaken. Its device was a sieve; its principal object the puritication 
of the language. Its great work was the Vttrahulario della Crusca, 
printed at V’enice in ihi >. It was composed avowedly on Tu.scan 
principles, and regarded the 14th century as the Augustan period 
of the language, Paul Beni nssaile<l it in his Anti-Crusca, and this 
exclusive 'I'uscan puri.sm has di.saiipeared in .subsequent editions. , 
The Acraileniia della Crusca is now incorporated with two older j 
societies—the Accademia dcpji Apatici (the Impartials) and the | 
Arcademia Elorentina. 

Among the tuimerv>us other literary acailemies of Italy we may ! 
mention the .Academy of Naples, founded about 1440 by Alphonso, ; 
the king: the Acackuny of I’loreiue, founded 1540, to illustrate and 
perfect the Tuscan tongue, especially by the close study of Pe¬ 
trarch; the Intronafi of Siena, 1525; the Infiammati of Padua, 
1534; the Rozzi of Siena, suppressed by Cosimo, 1568. In 1690 
the Accademia de{>li Arcadi was founded at Rome, for the purpose 
of reviving (he study of poetry, by Crescimbeni, the author of a 


history of Italian poetry. Its members came to its meetings 
masked and dre.ssed like Arcadian shepherds. Within ten years 
from its establishment the number of academicians was 600. The 
Royal Academy of Savoy was founded in 1719, and made a royal 
academy by Charles Albert in 1848. Its emblem was a gold 
or.onge-trce full of flowers and fruit; its motto “Flores fructusque 
perennes,” the same as that of the famous Florimentane Academy, 
founded at Annecy by St. Francis de Sales. It published valuable 
memoirs on the history and antiquities of Savoy. Mention should 
also be made of the Society Dantesca Italiana. 

Spain.—The Real Academia Espahola at Madrid held its first 
meeting in July 1713, in the palace of its founder, the duke d'Es- 
calona. In 1714 the king granted them the royal confirmation 
and protection. The number of its members was limited to 24; 
the duke d'Escaiona was chosen director for life, but his successors 
were elected yearly, and the secretary for life. Their object, as 
marked out by the royal declaration, was to cultivate and im¬ 
prove the national language. They w-ere to begin with choosing 
carefully such words and jihrascs as have been used by the best 
Spanish w'ritcrs; noting the low, barbarous or obsolete ones; and 
composing a dictionary wherein these might be distinguished from 
the former. Another important Spanish Academy is the Real 
Academia de la Ilistoria at Madrid. 

III. ACADEMIES OF ARCHAEOLOGY AND HISTORY 

France.—^'Fhe old Acadthnie des inscriptions et bcUes'-lettres 
(or '‘Petite Academic,*^ founded in 1663) was an offshoot of the 
French Academy, which then at least contained (he Gitc of French 
learning. Louis XIV. was of all French kings the one most occu¬ 
pied w’ith his ow'ii aggrandi.sement. Literature, and even science, 
he encouraged only so far as they redounded to his own glory. 
Thus it was that the Academy of Imscriptions arose. At the sug¬ 
gestion of Colbert a company (a committee we should now call 
it) had been appointed by the king, chosen from the French 
Academy, charged with the office of furnishing inscriptions, de¬ 
vices and legends for mc'dals. It consisted of four academicians; 
Chapclain, then considered the poet laureate of France; the abbe 
Amable cle Bourzeis (1606-71); Fran(;ois Chariuntier (1620- 
1702), an antiquary of high repute, and the abbe Jacajues de Cas- 
sagnes (1636-79). Their meetings were principally occupied with 
discussing the in.scriptions, statues and pictures intended for the 
decoration of Versailles; and their first published work was a col¬ 
lection of engravings, accompanied by descriptions, designed for 
some of the tapestries at Versailles. I.ater b'elibicn, (he learned 
architect, and the two great poets Racine and Boileau, were added 
to their number. A series of medals wa.s commenced, entitled 
Mcdaillrs de la Grande Histoire, or, in other words, the history of 
Le Grand Monorque. 

But it was to M. de Ponlchartrain, comjitroller-general of 
finance and secretary of State, that the academy owed its institu¬ 
tion. By a new' fegulation, dated July 16, 1701, the Academie 
royale des inscriptions et medailles was instituted, being composed 
of ten honorary members, ten pensioners, ten associates, and ten 
pupils. In 1716 the regent changed its title to that of the 
Academie des inscriptions et belles-lettres, a title w'hich better 
suited its new’ character. 

In the great battle between the ancients and the moderns which 
divided the learned world in the first half of the iSth century, the 
Academy of Inscriptions naturally espousetl the cause of the 
ancients, as the Academy of Sciences did that of the moderns. 
During the earlier years of the French Revolution the academy 
continued its labours uninterruptedly; and on Jan. 22, 1793. the 
day after the death of Louis XVL, we find in the Proceedings that 
M, Br6quigny read a paper on the projects of marriage between 
Queen Elizabeth and the dukes of Anjou and Alengon. On Aug- 
2 of the same year the last sdance of the old academy was held. 

In the first draft of the new institute, Oct. 25, 1795, no class 
corresponded exactly to the old Academy of Inscriptions; but 
most of the members who sur\'ived found themselves re-elected 
either in the class of moral and political science, under which 
history and geography were included as sections, or more generally 
under the class of literature and fine arts, which embraced an- 
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cient languages, antiquities and monuments. In 1816 the academy 
received again its old name. Perhaps the subjects on which it has 
shown most originality are comparative mythology, the history of 
science among the ancients, and the geography and antiquities of 
France. The old academy has reckoned among its members De 
Sacy the orientalist, Dansse de Villoison (1750-1805) the phil¬ 
ologist, Anquctil du Perron the traveller, Guillaume J. de C. L. 
Sainte-Croix and du Theil the antiquaries, and Le Beau, who 
has been named the last of the Romans. The new academy in¬ 
cluded the names of Champollion, A. Remusat, Raynouard, Burn- 
ouf and Augustin Thierry. 

In consequence of the attention of several literary men in Paris 
having been directed to Celtic antiquities, a Celtic Academy was 
established in that city in 1805. It still exists as La societe jia- 
tionale dcs antiquaircs de France. 

Great Britain.—The British Academy was the outcome of a 
meeting of the principal European and American academies, held 
at Wiesbaden in Oct. 1899. A S( heme was drawn up for an inter¬ 
national association of the academies of the world under the two 
sections of natural science and literary science, but w’hilc the 
Royal Society adequately reprc.scnted England in science there 
was then no existing institution that could claim to represent Eng¬ 
land in literature. A separate society was therefore formed en¬ 
titled “The British Academy for the i)romotion of historical, phil¬ 
osophical and philological studies,” which on Aug. 8, 1902, was 
incorporated by royal charter. The objects of the academy are 
therein defined; “the promotion of the study of the moral and 
political sciences, including history, philosophy, law, politics and 
economics, archaeology and philology.” The number of fellows 
(so all members are entitled) is restricted to 150 and the academy 
is governed by a president and a council of 15 elected annually 
by the fellows. 

The published Proceedings of the British Academy amount 
already to 12 volumes Other publications arc Supplemental 
Papers (1911, etc.) and the annual Schweich Lectures on biblical 
archaeology, inauguralt'd in 1908. The Fund has also enabled the 
academy to forward the work of excavation in Bible lands. The 
series of Socud and Economic Records under the direction of Sir 
Paul Vinogradoff was started in 1908, with the support of a Gov¬ 
ernment grant. The publication, by the Clarendon Press, of the 
facsimile Old Testament of the Codex Sinaiticus (1911—22) was 
made possible by an anonymous gift. The academy has also pub¬ 
lished a facsimile of the Caedman ms. 

In 1908 the academy organized the commemoration of the 
tercentenary of Milton’s birth. It is helped by the foundation of 
the annual Master Mind lecture (one of a number of endowments, 
under the will of the late Henriette Hertz). In 1927 it celebrated 
its 25th anniversary, the hon. secretary, Sir Israel Gollancz, having 
held uninterrupted office since the beginning. Among other endow¬ 
ments may be mentioned the annual Shakespeare lecture, the 
annual Raleigh lectures on history, the Warton lecture on English 
^Kietry; the Philosophical lecture; the Italian lecture; the lecture 
on aspects of art; the lecture on Fmglish philology and literary 
history; the Cromer prize for Greek essay; the biennial prize for 
English studies, llie academy administers also the Rose Mary 
Crawshay prize fund for English literature, an annual prize of 
£100 awarded to a woman of any nationality for work on English 
literature. 

The school of oriental studies, now an integral part of the Uni¬ 
versity of London, was largely the outcome of a scheme sub¬ 
mitted to the academy in 1904 by the late Prof. Rhys Davids. 
The organization of imperial studies, now recognized in London 
and in other British universities, was directly due to proposals 
made by Sir Sidney Low to the academy in 1912. The English 
Place-Name Society, founded in 1921 to carry out the survey of 
English place-names, was inaugurated under the auspices of the 
British academy in 1923, as the result of a statement submitted by 
Prof. A. Mawer, now director of the society. The foundation of 
the British School of Archaeology in Jerusalem in 1919 was 
brought about by the academy, in conjunction with the Palestine 
exploration fund. The establishment of the British school at 
Jerusalem roust take an important place among the more recent 


efforts of the academy. Among its recent excavations are those 
on the Hill of Ophel at Jerusalem, the results of which confirm 
the view as to the site of the city of David. Meanwhile remark¬ 
able discoveries have been made in the Near I^ast. Among the 
enterprises promoted by the academy is the Encyclopaedui of 
Islam (190S. etc.). 

The academy is closely associated with the newly established 
Union Academique Internationale. The principal projwsals of the 
Union in which the academy is concerned are the following; (a) 
Corpus vnsorum (1922, etc ); (b) Catalogue of Alchemical mss. 
(1926, etc.); (c) Dictionary of Mediaeval Latin; (d) Forma 
Orbis Romatii; and (e) supplements to the Corpora Inscrip- 
tionum graecarum et latinarum. 

Italy.—^Thc Accademia Ercolanesc {Academy of Hercula¬ 
neum) was establi.shed at Naples about 1755, at W’hich period a 
museum was formed of the antiquities found at Herculaneum, 
Pompeii and other places, by the mar(iuis Tunucci. Its object 
was to cxi)lain the paintings, etc., discovered at those places, and 
for this purpose the members met every fortnight. The first vol¬ 
ume of their labours aiipeared in 1775, and they have been con¬ 
tinued under the title of Antichitd. di Ercolano. They contain 
engravings of the principal paintings, statues, bronzes, marble 
figures, medals, utensils, etc., with explanations. In the 3Tar 1807 
an academy of hi.story and anti(]uitics, on a new plan, was cstab- 
li.shed at Naples by Josejih Bonaparte, but the subseiiuent changes 
in the political state of Naples prevented the full and permanent 
establishment of this institution. In the same year an academy 
was e.stablishcd at Florence for the illustration of Tuscan antiq¬ 
uities, which ])ub!ishcd some volumes of memoirs. 

IV. ACADEMIES OF MEDICINE AND SURGERY 

Au.stria.—The Academy of Surgery at Vienna wms in.stituteil in 
17S4 by the emperor Joseph II. under the direction of the di.s- 
tinguished .surgeon, Giovanni Alessandro Brambilla (1728-1800). 
In 1874 it ceased to exist; its functions had become mainly mili¬ 
tary and were transferred to newer schools. 

France.—Charlemagne is said to have established a school of 
medicine in the Louvre, and various societies have been founded 
and privileges granted to the faculty l)y his successors. The 
Acaddmie de miUlccine succeeded to the old Academic royale de 
chirurgie et societd royale de mMccinc in 1820. The new academy 
was divided into three sections—medicine, surgery and pharmacy. 
In its constitution it closely resembled the Acadthnie des sciences. 

Germany.—^T'hc Academia Naturae Curiosi, afterwards called 
the Academia Carsaraea Lropoldina, was founded in 1662 by J. L. 
Bausch, a physician of Leipzig. The works of the Naturae Curiosi 
were at first published separately; but from 1784 this appeared an¬ 
nually under the title of Ephcmeridcs. In 1687 the emperor Leo¬ 
pold look the society under his protection, and its name was 
changed in his honour. This academy has no fixed abode, but fol¬ 
lows the home of its president. Its library remains at Dresden. 

V. ACADEMIES OF THE FINE ARTS 

France.—The Academic royale de peinture et de sculpture at 
Paris was founded by Louis XIV. in 1648, under the title of 
Academic royale des beaux arts, to which was afterwards united 
the Academic d’architecture, founded 1671. It is composed of 
painters, .sculptors, architects, engravers and musical composers. 
From among the members of the society who are painters, is 
chosen the director of the French Academic des beaux arts at 
Rome, also instituted by Louis XIV. in 1677. The director’s prov¬ 
ince is to superintend the studies of the painters, sculptors, etc., 
who, chosen by competition, are sent to Italy at the expense of 
the Government, to complete their studies in that country. The 
Acad^mie nationale de musique is (he official and administrative 
name given in France to the grand opera. 

Great Britain. —^The Royal Academy of Arts in London, 
founded in 1768, is described in a separate article. {See Academy, 
Royal.) 

The Academy of Ancient Music was established in London in 
1710, with the view of promoting the study and practice of vocal 
and instrumental harmony. About 1734 the academy became a 
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seminary for the instruction of youth in the princif>les of music 
and the laws of harmony. 'I'hc Royal Academy of Munc was 
formed for the perforrname of o|)eras, comjrosed hy Handel and 
ronduded hy him at the theatre in the Haymarket. A contest be¬ 
tween Handel and Senesino, one of the performers, in which the 
directors look the i):irt of the latter, ot easioned the dissolution 
of the academy after it had existed with honour for more than 
nitie years. 1 'he present Royal Academy of Music dates from 
and was incorporated in It instructs puinis of both 

si’xes in music, (.See abo the arliile ('o\sr;kVAToiHi; for colleges 
of musi( ) 

'bhe Roytd Aatdeoiy of J)ramati( Art fincorptiraled in ip^o). 1 
was oriKinally foundefl by Beerhohm 'I ree in 1^04. It provides ' 
a ihorouith training for the stane. Like the Koval Acadertiy and 
the Roy.'il (’o)le^e ol Music it receive.s a ^rant of /500 a year trorn 
the (iovernment. It aw'ards annually certain .scholar.shijrs, and also 
prepares for the diploma in dram.iiii art of Lemdon uttiversity. A 
som(.‘what similar irist it ul ion is the .School of Spec-ch 'rrainin^; and 
Dramatic Art (im (•rp(jraled), foiimled by Mi.s.s K. Fofterty, which 
also prepares for tlio stac'e 

Italy.— In t’/yS an ac.idcmy of painting and sculj)ture was 
es|af)lislH*d at 'riirin In Milan an ac.iderny of architecture- was 
established so earl\' as i.tHc, by (liaii (i;dea/.zo Visconti. About 
the middle ol the isth century an academy ol the arts was eslal)- 
lishc-d there, after the example- of those* at Laris and Rome*. Be¬ 
fore the etleets of the- I'rench Revolulieai reac he*d Italy this was 
one of the best esialilishme-nis of the kind in that kin^njom. The 
iuademy e»f the arts, whit h had been lon^ e-^talclished at I'loreme, 
fe-ll info ele'eay, but was reslori-cl at llie end of the iSth century. 
But tlu' treasures of tliis and the- other institufiems for the line 
arts were greatly elimiiii heel during the occupalie)n ol Italy by 
the l-'remh. 'Miere are also aeademies of the* line arts in Mantua, 
Venice ami Najiles. 

Russia. -The acade-m\- of St. Lelersbur^r was c‘stablish(*d in 
'757 by the empress Lii/.ibeth, at the sti^ciesiion e)f ('ounl Shuva¬ 
lov, and annexed hi (he- academy of sciences. It is now known as 
the Akadi oiiya Saiik Soyir^a Sovetskiili >S(h iallisticheskich Rrs- 
Pttblik. 

South America. —'riure are sc-xcr.d small academies in the 
various towns ol South America, the- most im{)ortant beiriR lliat of 
Rio de Janeiro, foundc-d by jolin \ 1 . of Lortu^al in iStt) and now' 
known as the- Escola Sa< tonal dr Bellas Artes. 

Spain. — In Madrid an academy tor paint ini', sculpture and 
arcliitecIure, the- Aaidemia de Bellas Artes de San Rerjiando, was 
founded by Philip \ . 'I'he niinisle-r for feirc-i^m affairs is president. 
Pr 

are siipplie-d by the- (love-riinienl with the means of clrawinr; and 
modellin^i; from li^'iires; and sue h as arc- imt able to purchase the 
re‘(|uisile- instruments are- provided with them. 

Sweden. — .-Nn academy of t'me arts was ftnnule*cl at Stockholm 
in the year by ('ounl d'e-s.sin. Such students as displ.ay dis- 
finjs'uishe'd ability olu.iin pc-nsions from the (Government, to enable 
them to reside in Italy for some yc-ars for the purpce.ses of investi- 
iration and improvement, liv (his academy there are nine profes¬ 
sors and j^i-nc-rally about 400 students. 

Austria.-- -In the year 1705 an academy of i).iintinfr, sculpture 
and architecture was c-stablished at \’ieima, with the view' of 
encouraKiug and promoting the fine arts 

See also Soc iktiks, Li:.\K.\'i n. 

The x-olume of excerpts from tlie poneral catalogue of books in the 
British Museum, *‘.\c adc mies,” five- jiarts and index, furnishes a 
complete- hililio^^raplu. See also Minerva published in Berlin and 
Leip/ijr and huit x (Irtieralis puhlishcct in Paris. (C. Bk.) 

United States. —'Phe- early or^atiir-ation of scholars in .\merica 
took a form frankly imitatixe of that prevalent in Eurojx*. Acad¬ 
emics were orRani/.ed in Philadelphia and Boston in the iSth 
century, which, like their European prototypes, were divided into 
different classes I'dection to membership in them W’as in recogni¬ 
tion of scholarly or .scic-ntilic attainment, and they still closely 
resemble their European counterjvarts. 

American scientists and scholars, however, have found their 
most effective organization in societies and associations of open 


membership, described in the article on Learned Societies. These 
frequently maintain a national headquarters at either Washington, 
D.C., or New' York city, co-ordinate the w'ork of the afTiliatcd 
societies throughout the United States and even Canada and often 
issue an annual or (juarterly publication, sometimes in addition 
to a more poi>ular monthly magazine. There are, for example, 
the Archaeological Institute of America, organized in 1879, 

(he American Federation of Arts, wLich was organized in iQog 
to further art in the United States by means of lectures, exhibi¬ 
tions and j)ubIication.s. There are, too, many so-called academies, 
clubs, societies, guilds, leagues and associations devoted to the 



ICAL SOCIETY FOR THE PROMOTION OF USEFUL KNOWLEDGE FOUNDED 
IN 1727 BY BENJAMIN FRANKLIN 

preservation, study ami furtherance of tlu- fine arts, the physical 
and natural sciences, n.itural scenery and historic landmarks and 
to the inqiroveinent of cities (see Amerit an Art Annual, v. XXIV., 
10:7). Finally, there are various Federal, State and niuniciixd 
art commissions that generally superxise the embellishment of 
public works. 

Of the .American organizations the following most nearly ap¬ 
proximate the European acadetny as it has been considered here: 
The .American Academy of Arts and Letters was organized in 
1904 from within the member.ship of the National Institute of 
Arts and Letters. Founded in 1S9.S by members of (he .American 
Social Science Association, the National Institute of .-Vrts and 
Letters now* has a membership limited to 250 ami divided into 
three sections: literature, art and mu.sic. To be elected to the 
In.stitute a camlidate must be proposed by a member of his own 
group and rcceixT a vote of the majority of his section and later 
a majority vote of those present at (he annual meeting. Its execu- 
tix’c oftice is in the Acadernx' buiUling at West 155th street, New 
A'ork city. The American Academy of xArts ;ind Letters operates 
under a F'ederal charter. It is limited to 50 members, cho.sen 
from the membership of the Institute only. Unlike the Institute, 
it functions as a whole and a literary man is not necessarily 
elected to fill the chair formerly occupied by a literary man. 
Apart from the honour conferred by membership, the actual work 
of the Academy is to promote American literature and art by 
gix'ing the stamp of its approval of the best that both the past 
and the present hax'c to offer, by means of public addresses, by 
bringing to the United States representatives of other Academies 
and, through conferences and discussion, thereby helping to estab¬ 
lish a literary and artistic entente between nations, and through 
its exhibitions, publications, collections and awards. 
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The American Academy of Arts and Sciences, Boston, the sec¬ 
ond oldest sclentilic society in the United States, was chartered in 
1780 by a group of distinguished citizens of Massachusetts, in¬ 
cluding John and Samuel Adams and John Hancock. The mem¬ 
bership is divided into three classes, covering the physical and 
mathematical, the natural and physiologhral. and the moral and 
political sciences. It includes fellows (limited to 600), associates 
and foreign honorary members, elected on the basis of recogni¬ 
tion of scholarship or professional eminence. The academy pub¬ 
lishes Proceedings and Memoirs. It administers various trust 
funds in aid of physical and chemical research, and aw-ards the 
Rumford medal to the authors of “any important discovery or 
useful improvement in light or heat which shall have been made 
in any part of America.” It has a commodious building but no 
considerable endowment. The library is rich in the fields of 
physics, chemistry, mathematics and in the publications of 
learned societies of other countries. 

I’he American Philosophical Society Held at Philadelphia for 
Promoting Useful Knowledge is the oldest scientific association 
in the United Slates. The society is the outgrowth of the Junto 
founded by Franklin in 1727. In 17.^3 Franklin published A Pro¬ 
posal for Promoting Useful Knoii'ledi.:e amon^ the British Planta¬ 
tions in America, which was so favourably received that in the 
same year the society W’as organized, W'ith Thomas Hojikinson 
(1709-51) as president and Franklin as secretary. In ]7()9 it 
united with another scientific society founded by Franklin, called 
the .American Society Held at Philadelphia for Promoting Use¬ 
ful Knowledge', and adiepted its present name, adiling tlie cle- 
scriptise jihrase from the title of the American Smiety, and 
elected TTanklin president, an office which he held until his de.ilh 
(1790). The American Philosophical Society is n.itional in scope 
and comprehends ;dl deiiartments of learning; its Transactions 
(late from 1771, and its Proceedint’S from 1838. It has a hall in 
Philadelphi.'i with meeting-rooms and a valuable library and col¬ 
lection of interesting portraits and relics. David Ritteiihouse 
was its second and Thomas Jefferson its third president. In 1786 
John Hyaiinth de Magellan, of Uoiuion. presented a fund, the 
income of which was to supply a gold medal for the author of the 
most important discovery “relating to navigation, astronomy or 
natural ])hilosophy (mere natural history c'xcepted).” 

The National Academy of Sciences (1863) was incorporated by 
Congress with the object that it “.shall, W'henever called upon by 
any dei)artment of the Government, investigate, examine, experi¬ 
ment and report upon any subject of science or art.” Its member- 
.ship was first limited to 50; after the amendment of the act of 
incorporation in 1870 the limit was placed at 100; and in 1907 it 
was prescribed that the resident membership .should not exceed 150 
in number, no more than ten members to be elected in any one 
year, and that the number of foreign associated be restricted to 
50. The constitution was later amended to prrjvide that the mem- 
iu.'rship .shall not exceed 250 and that not more than 15 members 
shall be elected at one annual meeting. The academy is divided 
into ten .sections: mathematics, astronomy, engineering, chemistry, 
geology and i)alacontology, botany, zoology and anatomy, physi¬ 
ology and pathology, anthropology and p.sychology. It gives sev¬ 
eral gold medals for meritorious researches and discoveries, and 
holds also a number of .small trust funds, from the income of 
which grants are made for scientific research. It publishes .scien¬ 
tific and biographical memoirs, an annual report and monthly pro¬ 
ceedings. 

The National Academy of Design wa.s founded in 1826 and 
incorporated in 18:8. The first president was Samuel Finley 
Breesc Morse, a portrait painter who subsequently invented the 
telegraph. The number of “associates” is unlimited but the num¬ 
ber of “academicians” is limited to 125 painters, 25 sculptors and 
25 architects or engravers. Two exhibitions arc given annually 
and each member is entitled to exhibit one work without approval 
by the jury of selection. 

The American Institute of Architects was chartered in 1857 
with Richard Upjohn as president and Richard M. Hunt as 
secretary. It merged with the Western Association of Architects 
(founded 1S84) in 1889 and has since been national in scope. 


Since 1902 admission to membership has required an accredited 
diploma, or scholarship, or pa.ssing an examination either technical 
or on the candidate's work and standing. An annual convention 
is held and an annuarv and monthly journal are issued. 

ACADEMY, GREEK, or ACADEME, the name given to 
the philosophic school founded by I’lalo. The name is derived from 
a pleasure garden or gymnasium situated in the suburb of the 
Ceramicus on the river Cephissus about a mile to the north-wesf 
of Athens from the gate called Dipylum. It was said to have 
belonged to the ancient Attic hero Academus. who, when the 
Dioscuri invaded Attica to recover their sister Helen, carried 
off by Theseus, revealed the place where she was hidden. Out 
of gratitude the Lacedaemonians, who reverenced the Dioscuri, 
always spared the Academy during their invasions of the country. 
It was walled in by Hipparchus and was adorned with walks, 
groves, and fountains by Cimon (Fluf. dm. 13), who bequeathed 
it as a public plea.sure ground to his fellow citizens. Subsequently 
the garden became the resort of Plato {(j.v.) who had a small 
estate in the neighbourhood. Here he taught for nearly 50 years 
till his death in 34S n.r., and his follcnvers continued to make it 
their headquarters. It was closed for ti'aehing by Justinian in 
A.D. 52Q along with the other pagan schools. Cicero borrowed the 
name for his villa near I’uteoli, where he composed his dialogue, 
The Academic {Questions. 

The Platonic Academy (inoi)er) lasted from the days of Plato 
to those of Cicercj, and during it.s whole course there is traceable 
a distinct continuity of thought whit h justifies its examination as 
a real intellectual unit. On the other hand, this continuity of 
thought is by no means an ideniily. The Platonic doctrine was so 
far modified in the hands of successive sc holarchs that the 
Academy has been divided into either two, three or five main 
sections (Sext. Fmpir. Pyrrh. llyp. i. 2.20). lanally, in the days 
of Philo, Antiochus and Uiiero, the metajchysical dogmatism of 
Plato had bcv-ii changed into an ethical syncretism which com¬ 
bined elements frenn the Scepticism of Carneadc's and the doc¬ 
trines of the .Stoics; it wa.s a change from a dogmati.sm which 
men found impossible to defend, to a jjrobabilism which afforded 
a retreat from Scepticism and intellectual anarchy. Cicero rep¬ 
resents at once the doctrine of the later Academy and the gen¬ 
eral attitude of Roman society when he sa>'s, “My words do not 
proclaim the truth, like a Pythian jeriestess; but 1 conjecture 
what is probable, like a plain man; and where, 1 ask, am I to 
search for anything more than verisimilitude?” And again; “The 
characteristic of the Academy is never to interpose one’s judg¬ 
ment, to approve what seems most probable, to compare together 
different opinions, to see what may be advanced on cither side 
and to leave one’s listeners free; to judge W'ithout pretending to 
dogmatize.” 

The passage from Sextus Empiricus, cited above, gives the gen¬ 
eral vic'W that there were three academies; the first, or Old, acad¬ 
emy under Speusij)pus and Xenocrates; the second, or Middle, 
academy under Arce.silaus and I’olemon; the third, or New, acad¬ 
emy under Carneades and Clilornachus. Sextus notices also the 
theory that there was a fourth, that of Philo of Lafissa and Char- 
midas, and a fifth, that of Antiochus. Dicjgenes Laertius says that 
Lacydes was the founder of the New Academy (i. 19, iv. 59). 
Cicero (da Oral. iii. 18, etc.) and Varro insist that there were only 
two academies, the Old and the New. Those who maintain that 
there is no ju.stification for the five-fold division hold that the 
agnosticism of Carneades was really latent in Plato, and became 
prominent owing to the necessity of refuting the Stoic criterion. 

The general tendency of the Academic thinkers was towards 
practical simplicity, a tendency due in large measure to the inferior 
intellectual capacity of Plato's immediate successors. Cicero {dc 
Fin. V. 3) says generally of the Old Academy: “Their writings 
and method contain all Liberal learning, all history, all polite dis¬ 
course; and besides they embrace such a variety of arts that no 
one can undertake any noble career without their aid ... In a 
W'ord the Academy is, as it were, the workshop of every artist.” 
It is true that these men turned to scientific investigation, but in 
so doing they escaped from high altitudes in which Plato thought, 
and tended to lay emphasis on the mundane side of philosophy. 
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(Jf Plato’s originality and speculative power, of his poetry and 
enthusiasm they inhen ted nothing, “nor amid all the learning 
which has been profusely lavished upon investigating their tenets 
is there a single deduction calculated to elucidate distinctly the 
character of their jirogiess or regression” (Archer Butler, Lvet. 
on Anc. Phil ii, ^ i 5 » 

The moditication of Academic doctrine from Plato to Cicero 
tnay be indicated hrietly under four heads. 

(i) Plato s own theory of Ideas was not accepted even by 
Speusip[)iis and Xenotrates Ihev argutd that the (iood cannot 
be the origin of things, inasTiiui h as (ioodness is only found as an 
attribute of things. 'Ihcrefore, the idea of Good must be .second¬ 
ary to some other more fundainental principle of existence. This 
unit .Speusippus attempted to find in the Pythagorean number 
theor>'. Prorn it he deduced three printiple.s, one for numbers, 
one for magnitude, one for the soul, The Deity he conceived as 
that living fon e which rules all and resitles everywhere. Xeno- 
crates, though like .Speusippus infected with Pytliagoreanism, was 
the most faithful of Plato's suitessors. He distinguished three 
spheres, the .sensilile, the intclligihhr, and a third comjxjunded of 
the two, to which correspond respectively, .sense, intellect and 
opinion { ). Cicero notes, however, that both Speusippus and 

Xenocrates abandon the .Sotralic princi[)le of hesitancy. 

f I’p to Anesilaus, the A( ademy accepted the principle of 
finding a general unity in all things, by the aid of which a principle 
of certainty might lie found. Arcesilaus, however, broke new 
ground by attacking the very ]>ossibility of certainty. Socrates had 
said, “This alone I know, that 1 know nothing.” But Arcesilaus 
went farllier and denied the possibility of even the Socrafic mini¬ 
mum of (ertainty: ”1 cannot know even whether I know or not.” 
'I’hus from the dogmatism of the master the Academy plunged 
into the extremes of agno.stic criticism. 

(3) The next stage in the Atademic .succession was the moder¬ 
ate S( e])tit ism of Carneades. which owed its existence to his opposi¬ 
tion to Chrysiiipiis, the .Sioic. To the SUiicil theory of apprehensi¬ 
ble (or knowahle) presentation, by wbith they exjiressed a con¬ 
viction of certainty arising from imjire.s.sions so strong as to 
amount to real knowledge, be oppo.sed the doctrine of inapprehen¬ 
sible (or unknowable) presentation, wliiili denied any neccs.sary 
correspondeiue between perceptions and the objects perceived. 
He saved himself, hovvi“\’er, from alisolute scepticism by the doc¬ 
trine' of probaliility or \erisimilitudc, which may serve as a practi¬ 
cal guide in life. 'Hius his criterion of imagination is that it must 
be credible, irrefutable, and attested by corntmrison with other 
impressions; it may be wrong, but for the person concerned it is 
valid. In ethics he was an avowed .sceptic. During his official visit 
to Rome he gave public lectures, in which he successively proved 
and disproved witli equal ease the existence of justice. 

(4 ) In the last jieriod we find a tendency not only to reconcile 
(he internal divergences of the Academy itself, but also to connect 
it with parallel growths of thought. Philo of Lari.ssa endeavours 
to show that Garneades was not opfiosed to Plato, and further 
that the apparent antagonism between Plato and Zeno was due to 
the fai t that they were arguing from diffen nt points of view'. From 
(his syncreti.sm emerged the prudent noncommittal eclecticism of 
Cicero, the last product of Academic development. 

For detailed accounts of the Acadinnicians see Aristotle, Xenoc- 
RAiKs. OK ( hak i,i>on, ftc., also Stoh's and Neovlatonism. IIi.s((»rics 
of philosophy by Erdmann, Zrllcr, and Windclliand, and Th. Gom- 
perz, Greek thinker'i, ii, 270 (Eng. tran.s., 1905). 

ACADEMY, ROYAL. 7'he Royal Academy of Arts in Lon¬ 
don. to give it the original title in full, was founded in 1768, “for 
the purpo.se of cultivating and improving the arts of painting, 
sculpture and anhitorture.’’ It was the outcome of many attempts 
which had pri'vionslv been made in Knglind to form a society 
which should have for its object the advancement of the fine 
arts. No time was lost in e.statdishing the schools, and on Jan. 
2. 1768, they weie opened at some rooms in Pall Mall, a little 
ca.stw’ard of the site now occupied by the Junior United Service 
club, the president, Sir Joshua Reynolds, delivering on that occa¬ 
sion the first of his famous “Discourses.” The opening of the 
first exhibition at the same place followed on April 26. 


The government of the academy w’as by the “Instrument” 
vested in “a jiresident and eight other persons, who shall form a 
council.” Four of these were to retire every year, and the seats 
were to go by rotation to every academician. The number was in- 
crea.sed in 1870 to 12, and reduced to ten in 1875. The rules as 
to retirement and rotation are still in force. Newly elected 
academicians begin their two years’ service as soon as they have 
received their diploma. The council has, to quote the “Instru¬ 
ment,” “the entire direction and management of the business” of 
the academy in all its branches, and also the framing of new' laws 
and regulations; but (he latter, before coming into force, must be 
.sanctioned by the general as.sembly of academicians and approved 
by the sovereign. The original number of academicians was fixed 
in the “Instrument” at 40, and has so remained. Each academician 
on his election has to jiresent an approved specimen of his work— 
called his diploma work—before hi.s diploma is submitted to the 
.sovereign for signature. Gn receiving his diploma he signs the 
Roll of Institution as an academician, and takes his seat in the 
general assembly. The class of associates, out of whom alone 
the academicians can lie elected, was founded in 1769. 

One of the most important functions of the Royal academ}', 
and one which for nearly a cemtury it discharged alone was the 
instruction of students in art. The first act, as has been shown, 
of the newly founded academy was to establish schools—“an 
Antique Academy,” and a “School for the Living Model ' for 
painters, sculptors and architects. A school of painting was added 
in 1815, and special schools of sculpture and architecture in 1871 
The schools consist of an anticjue school, a school of painting, a 
.school of drawing from the life, a school of modelling from the 
life and an architectural school. Admission is gainc'd by submitting 
.specimens of drawing or modelling, and the successful candidate.s, 
culled probationers, have then to undergo a further test in the 
schools, on pas.siiig which (hey are admitted as students for five 
years. Female students were first admitted in i860. There are 
permancMil curators and teachers in all the schools, but the prin¬ 
cipal teaching is done by the keeper and visitors—academicians 
and associates—elected to serve in each school. 

Another of the principal objects to which the profits of the 
R()>-al academy fiave been devoted has been the relief of dis- 
tres.sed artists and (heir families. The source from which have 
bec-n derived the funds for carrying on the varied work of the 
Royal academy, its schools, its charities and general cost of ad¬ 
ministration, and which ha.s enabled it to spend large sums on 
building, and provided it with the means of maintaining the liuild- 
ings, has been the annual exhibitions. There is an annual winter 
e.xhibition of works by old masters and deceased Briti.sh artists, 
and a summer exhibition of works by living artists. 

Presidents of the Royal Academy. —Sir jo.shua Reynolds, 
i 76S-<)2; Benjamin West (resigned), 1792-1805; James Wyatt, 
1805; Benjamin West (re-elected), 1806-20; Sir Thomas Law¬ 
rence, 1820-30; Sir Martin Archer Shee, 1S30-50; Sir Charles 
Lock Eastlake, 1S50-65; Sir Francis Grant. 1866-78; Frederic, 
Lord Leigliton of Siretton, 1878-96; Sir John Everett Millais, 
1896; Sir Edward John Poynter, Bt., 1896-1918; Sir Aston Webb, 
191C9-24; Sir Frank Dicksec, 1924-28; Sir William Llewellyn, 
1928-38; Sir Edwin Lutyens, 19319- . 

The library of about 11,000 volumes, some of them of great 
rarity and value, is open daily to the students and members, and 
to others on introduction. The trust funds administered by the 
Royal academy include the following; The Turner fund, the 
Creswick fund, the Landseer fund, the Armitage fund, the Leigh¬ 
ton bequest and the Edward Stott fund. 

Bibi.kxirapiiy. —The literature concerning the Royal academy con¬ 
sists chiefly of pamphlets and articles of more or less ephemeral value. 
More serious works are: William Sandby, The History of the Royal 
Academy of Arts (1862) (withdrawn from circulation on a question 
of copyright^ ; Report from the Select Committee on Arts and their 
Connection with Manufactures, with the Minutes of Evidence and 
Appendix (1836); Report of the Royal Commission on the Royal 
Academy, with Minutes of Evidence and Appendix (1863); Martin 
Archer Shee, The Life of Sir M. A. Shee, P.R.A. (i860) ; C. R. Leslie, 
R.A., and Tom Taylor, IJfe and Times of Sir Joshua Reynolds, P.R.A. 
(1865) ; J- E. Hodgson. R.A., and F. A. Eaton, Sec. R.A., The Royal 
Academy and its Members, 1768^18:^0 (1905). But the chief sources 
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of information on the subject are the minute-books of the council 
and of the general assembly, and the annual reports, which, however, 
only date from 1859. (F. A. E.; W. R. M. L.) 

ACADEMY OP NATURAL SCIENCE^ OF PHmA- 
DELPHIA, THE, founded in 1812, possesses a library of 120,- 
000 volumes and 7,000,000 natural history' specimens. Its free 
museum contains 19 habitat groups of animals, as well as a Hall 
of Earth History and exhibits of birds, minerals and insects. The 
academy's scientific staff is comprised of 4,8 research scientists. 
It has published the Proceedings continuously since 1841, in 
addition to The Manual of Conchology and Frontiers. From 1929 
to 1939, “00 c.xpeditions sought new si)ec.imens in all parts of the 
world for its collections. Since 1876 The American Entomologi¬ 
cal society has been aflfiliatcd with it. 

ACADIA or ACADIE, a district in what is now Nova 
Scotia and eastern New Brunswick, so named cither because Ver- 
razano called a part of the coast Arcadia in 1524, or from 
the Micmac acadic, fertile land, found in several place, names. 
Visited by Champlain in 1603 and by Dc Monts in 1604, and 
colonized by France, Acadia was a bone of contention in the wars 
between France and England. It became Engli.sh under the treaty 
of Utrecht in 1713. In 1755 the imminence of war with France, 
the vexed question of the neutrality of the Acadians and their 
possible revolt, led to the forcible deportation of the majority 
of the Nova Scotia Acadians (about 6.500). Their settlements 
were destroyed and those not deported driven into the wilderness. 
This deportation is the theme of Longfellow’s Eva7igcline. The 
Acadians were distributed among the English colonies. One party 
made its way to Bayou Teche, Louisiana, where Cable has de¬ 
scribed their modern life. After the peace of 1763, about Soo 
returned to New Brunswick, where the name Acadien is still 
current. Sec G. P. Bible, An Historical sketch of the Acadiaits 
{1892); A. Doughty, The Canadian Exiles (1914). 

ACAJUTLA, a Pacific port of El Salvachir, (Central America, 
terminus of the British-owned Salvador railroad, and coffee-ship- 
l)ing centre for the republic. The population is (1940) 1.448, and 
the port an open roadstead, passengers and freight being handled 
by lighters. The town is 65 mi. distant from San Salvador and 
12 mi. from Sonsonate, 

ACANTHACEAE, a large family of dicotyledonous plants, 
chiefly tropical and subtropical with bilabiate irregular flowers 
and for the most part with dehiscent capsules, the seeds borne on 
characteristic more or less clastic jaculatnria or retinacula, an aid 
in seed dispersal. In this family, considerable u.se of pollen grain 
characters has been made in differentiating genera. The species, 
all herbs, shrubs or vines, in excess of 2,500, arc arranged in 
about 180 genera. Some of these genera are very' large, such as 
Justiria, with in excess of 250 species. Many species arc culti¬ 
vated for ornamental purposes, especially in such genera as 
Thunbergia, Graptophyllum, Aphelandra, Barleria, Ruellia, Jus- 
ticia, Jacobinia, Beloperone^ Strobilanthes, Eranthemum, Phloga- 
canthus, and others. The leaf characters of certain species of 
Acanthus (q.v.) form an important part of the design on the 
capitals of clas.sical Grecian and Roman columns. 

ACANTHOCEPHALA. These thorny-headed worms are 
obligatory parasites, perfectly adapted to parasitic existence, 
since no stage in the life history possesses any specialized organs 
for digestion. The mature worms, invariably of separate sexes, 
live in the intestines of vertebrate hosts, where food is obtained 
exclusively by absorption through the body wall. While in some 
species fully mature females are less than 2 mm. (.08 in.) long, 
in other species they have been reported to exceed 500 mm. (ao 
in.). Males are usually smaller than females of the same species. 

All groups of vertebrates may serve as hosts for Acantho- 
cephala, although for each vertebrate class there are some dis¬ 
tinctive genera and species. Introduction into the host intestine 
is always along with food. So far as known, an arthropod is 
invariably the first host, although animals which feed upon 
arthropods may serve as intermeiate hosts to carry the worms 
to the vertebrate. 

A typical life cycle is that of Macracantkorhynchus hirudino” 
ceus (Pallas, 1781). a species which dwells in the intestine of 
the hog and undergoes larval development in soil-inhabiting beetle 


larvae. Developing eggs arc given off by the female worm and 
reach the ground with the intestinal wastes of the pig. In the 
soil they may be eaten by grubs of the June beetle, cockchafer 
or other beetle larx'ac. Within the digestive tract of the grub 
the egg hatches to a stage called an acanthor. By growth and 
metamorphosis the acanthella or infectiv'e larval stage is reached 
while still within the body of the grub. The parasite never 
reaches maturity unless its sheltering beetle larxa is devoured by 
a pig or other suitable host in whose intestine the life cycle is 
completed. 

One of the most distinctive features of all Acanthocephala is 
the hook-covered proboscis which may be of extremely diverse size 
and shape. By the use of .special muscles this organ is capable ot 
being inverted and withdrawn into a muscular proboscis recep¬ 
tacle within the front end of the body. If in contact with the host 
intestine when everted, the proboscis hooks tear their way into 
4he intestinal wall to anchor the worm securely. 

The wall of the body-proper is comixised mainly of a syncytial 
subcuticula permeated by a scries of Jluid-lilled canals termed 
the lacunar system. Two continuations of lliis tissue into the 
body cavity at its front end constitute organs of problematical 
function known as the Ic'rnnisci. The external surface of the entire 
body is covered by a cuticula which in many species is adorned 
with spines. 

On its inner surface the subcuticula is lined by two layers of 
muscle fibres, of which those next to the body cavity are directed 
longitudinally, the others circularly. 

A greatly reduced central nervous system or brain is located 
within the proboscis receptacle, from which a few small nerve 
fibres pass to surrounding structures. There are no highly spe¬ 
cialized sen.se organs. 

Genital organs in both sc.xes arc held in place within a liga¬ 
ment which runs lengthwise through the body cavity. The ovary 
very early breaks up into a large number of floating egg mas.ses; 
hence each female is incapable of producing more than one quota 
of eggs. 

Upon fertilization each egg becomes surrounded by a .scries of 
protecting membranes and breaks away from the egg mass. Ul¬ 
timately the developing eggs till the entire body cavity. The 
female pore, at or near the posterior extremity, is guarded b\' 
a circular muscle, the vaginal sphincter. A short vagina receives 
the tubular or .sac-shaped uterus, which at its forward end bears 
the uterine bell and the selective apparatus. The funnel-shaped 
uterine bell opens into the body cavity, which is divided by par¬ 
titions into a dorsal and a ventral ligament-sac. 

When fully mature eggs are passed through the uterine bell 
into the selective apparatus, they arc passed on into the uterus 
and finally out through the vagina. Eggs not yet ready for 
elimination are returned to the body cavity by the selective 
apparatus. 

Male organs consist of a pair of testes followed posteriorly by 
one or a series of cement glands. Accessory male structures in¬ 
clude ducts and storage reservoirs for sperm and cement and a 
complicated evcrsible bursa, or pouch, for copulation, surrounding 
the cirrus. 

In most species excretory wastes arc eliminated through the 
body surface, although in some of the large forms a pair of 
branched protonephridial organs arc associated with the reproduc¬ 
tive organs. 

Acanthocephala have been considered by many zoologists as a 
subdivision of the roundworms. However, in general plan as well 
as in detail of .structure, in their development and in their rela¬ 
tionships within the host, they closely parallel the cestodes. Their 
many distinctive features are best acknowledged by considering 
them as an indeix-ndent phylum. 

A. Meyer (1932-33) recognized 58 genera with somewhat more 
than 300 species. Approximately loo additional species and 20 
new genera had been added in the ii years following the publi¬ 
cation of Meyer’s monograph. 

Bibliography. —See A, Meyer, “Acanthocephala,” in Bronn’s Klassen 
und Ordnungen des Tierreichs (Leipzig, 1932-33) ; H. J. Van Cleave, 
“Relationships of the Acanthocephala,” Atner. Nat., 75(756); 31-47 
(1941). (H. J.‘V. C.) 
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ACANTHOPTERYGII, tile ino'-t tpctializccl section of 
the bony Ij.shes nVleostii), cliara< terized by the possession of 
spines on the first dorsal fm and by the absence usually of a 
duct (onnedinj? the air bladder with the alimentary canal. (.See 
I'lsHf.s ) 'I'licv im hide the {»erih, the mackerel, the bass (qq.v. ) 
and other wi II Icfioun and in)})ortant hshes liesidi'S numerous less 
noteworthy forms. In the pen hes and ba.s.scs the anterior dorsal 
fill is anned with formidable spines. 

ACANTHUS, a Kf'nus of plants of the acanthus family 
(A( anthai eae >, eml)ra( int? some 20 species, mainly perennial herbs 
and srmdl shrubs, native to tin* Mediterranean rej^ion and the 
warmer parts of Asia and Afriia. They are bold, vigorous, hand¬ 
some [)lants, with mostly lirriad, tnin h di\’ided, often sfiiny-toothed 
leaves The erect slerris hear stately ,s[)ike.s of showy white, purple 
or red flowers, surrounded by shar|)-jiointed, sometimes liiKhly 
colour<‘d bract, 

Severn! sfiei ies are Kfown as orn.imentals, 7 'hcse are mostly 
fhistl<’ like plants, with .sterns ft to 4 ft, luT'h. the b<-st known 
of whi< h is (he bears’ brer( h or br.inkursitu* f/l. mollis), common 
in Medil(Trane,in (ountries, with deeply cut, hairy, shining 
leave-;, whi< h ate without spine.s, and whitish t*r rose-colourt‘d 
flowers in spikes i it long. 

'I'he siiiny atantluis (. 1 . sft'niosus). native to southern Europe, 
is so namcfl bmausr of its very s[)inv' leaves. A a na- 

ti\(‘ of Asiali( rurkev’, with red flowers, is suitahlc for rock 
gardens. A. mnnhnu/.s, nativ'e to (.Ireece, with roseate flowers, is 
grown in grc'enhoiises. 

In iinhilec tural dc-cc»r:i(ion, the ac anthus was lir.sl reproduced 
in metal, ami subsc(|uentl\' caived in stone bv the (ireeks It 
was aflerw'.'irds, with various c hanges, adopted in all succeeding 
styles of archilectlire- as a b.isis ol ornamental decoration. 

There are two types, that lound in the Acanllnis sftinosu.s, whii h 
set-ins to havi- bc-en followed by the (Ireeks, and that in the 
Aainthus mollis, vvliic h seems to hav e been preferred Ivy the 
Komaiis 
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A CAPPELLA or ALLA CAPPELLA, Italian musical 
It-rnis meaning literally “as in a chapel or church,” whence they 
have- come to be applied to c omiiositions intended to be sung 
without instrumental accornpariiment; or. alternatively, composi¬ 
tions accompanied in a particular way, viz., without the introduc¬ 
tion of hannonv or parts. 

A CAPRICCIO, in music a dirt-ction signifv-ing that the 
piece to which it is attached is of a fanciful, capricious nature, 
and is to be plaved in like manner. 

ACAPULCO, a cit y and port of the State of (lucrrero on 
the I’acific co.ist of Mexico, i()o mi. S.S.W. of the city of Mexico. 
Acapulco's population (census of 19.^0) was 9,99,3- It is situ¬ 
ated on a dec-j). semicircular bay, almost land-locked, easy of 
ac cess and wiili so secure ;in anchorage that vessels can safely 
lie along.side the rock> that fringe the shore. It is the be.st harlvour 
on the Pacific coast of Me.xico, and it is a port of call for steam¬ 


ship lines running between Panama and San Francisco. The town 
is built on a narrow strip of low land, scarcely half a mile wide, 
between the shore line and the lofty mountains that encircle the 
bay. The mountains render the town difficult of access from the 
interior. From May to November (lie climate is hot and humid; 
from J)eccrnbcr to April it is warm and comparatively dry. The 
total annual rainfall is about bo in., but February, March and 
, April are almost rainless. Acapulco was long the most important 
I Mexican port on the Pacilic, and the only deiiot lor the Spanish 
I fleets plying between Mexico and Sjiain s Fast Indian colonies, 
i The town has no railway connection but the old Acapulco-Mcxico 
! city road was rebuilt and made fit tor automoliilc traffic. The 
: town suffered considerably from earthquakc-s in July and August 
I 1909. There arc exports of hides, cedar and fruit, and the adja- 
I tent district of Tatiares produces cotton, tobacco, cacao, sugar 
’ tanc, Indian corn, beans and coffee. 

i ACARNANIA, a district of aiuieal (irecce. bounded on the 
west by the Ionian sea, on the north hy (he Ambraci.in gulf, on 
the east and south hy Mt. Thvamus .and the Achclous. Its most 
' ])opulous region was the plain of (he Achclous, commanded by 
; tile principal town Stratus; its jveojvle long continued in .semi- 
barbarism. communication with (he rest of Gicecc* being iinjjcded 
by mountain ridges and lagoons, but there were a few Corin¬ 
thian colonies on tlie coast, founded in tlu- 7th century r..(\; they 
I were ruined in the 5th. through Alheib.an intervention. In 391 
j the Ac.arnaiuans submitted to Sp.irlan control; in 371, to Theban. 
In (lie Hellenistic age they were constantly assailed by their 
Aetolian neighbours. Hut they remodelled their ancient cantonal 
league, apiiarcntly after the pattern of Aelolia. and in the 3rd 
(cnlurv they formed a close alliaiue with Philip of M.uedonia 
I in his Roman wars, h'or their symivathy with his sui ccsa-r J’er- 
I seus they were deprived of their federal capital Leiuas and re- 
<|uired to .send hostages to Rome (167 lec.). Tlie country was 
desolated by Augustus, who drafted its inhabitants into Xicopolis 
and Patrac. Acarnania took a prominent jiart in the national 
uivrising of i8’i; it is now joined with Aetolia as a province. 
Several ancient sites in Acarn.inia have well-preserved walls, 
e.specially Stratus, Oeniadae and Limnaea. 

RiriLioGRAgjiY.— Strabo vii. 7, x. 2 \ Thurv-didcs ; Polvbius ive 40; 
r.ivv xxxiii. 16-17; Corpus Inscr. Craciarion, No. 1,739; lleuzvy, 
Mt. Olympr rt VAcarnanir (Paris, ,]86o) ; E. Oberluiminer, Akarnanicn 
im Alltrtum (Munich, 1887), 

ACARUS, a genus of mites (q.v.), represented by the human 
itch-mite. Acarus scahici, causing an irritating .skin infection. 
The disease was known to the ancients, hut its cause was dis¬ 
covered only in the iSth century. Sec Reuben Friedman, JiioloKy 
of Acunts Scahioi (1942). (A. Pii.) 

ACASTUS, son of Pelias, hut the friend ot ja^on; he took 
part in the Calydonian boar-hunt and the Argonautic expedition. 
After his father's death he instituted splendid funeral games in his 
honour. His wife Astydameia (called Hippolyte in Horace, Odes 
iii. 7, 17) fell in love w’ith Peleus (q.v. ). who had taken refuge at 
lolcus, and accused him falsely to her husband (c/, Btu.KKoriioN; 
Hippolytus). Acastus thereupon left Peleus asleep on Mount 
Pelion, having first hidden his famous sword. On aw'aking, Peleus 
WMs attacked by the Centaurs, but saved by Cheiron. Having 
recovered his sword he returned to lolcus and slew Acastus and 
Astydameia. 

ACATALEPSY. In the history of philosophy the Greek 
term acahih'psy was first used by Pyrrho the sceptic to express 
the view that the human mind has no direct aiiprchension of 
material objects. One is consequently not justified in making as¬ 
sertions about what things really arc hi themselves. Each person 
can only sav how things appear to him. 

ACAULESCENT, a term used of a plant apparently stem- 
less, as dandelion, the stem being almost suppressed. 

ACCADIAN, an adjectival form of the name Accacl or Ak¬ 
kad. Sumer and Akkad were (he principal sub-regions of Baby¬ 
lonia (q.v.) and in view’ of the dialectical and ethnological differ¬ 
ences between the peoples of the two regions, the terms Sumerian 
and .\ccadian came tc represent the languages and ethnic groups of 
the two regions. (Sec Sumerian Language.) 
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ACCA LARENTIA, in Roman legend, the wife of the 
shepherd Faustulus, who saved the lives of Romulus and Remus. 
Attempts have been made to exjdain the wolf-legend by suggest¬ 
ing that Larentia w:is called Inpa ( “courtesan/’ literally “she- 
wolf”) on account of her immoral character (Livy i. .4; Ovid, 
Fasti, iii. 55). According to another account. Larentia was a 
beautiful girl whom Hercules won at dice (Macrobius i. 10; 
I'lutarch, Romulus, 4, 5, Quacst. Rom., 35; Aulus Gcllius vi. 7). 
By his advice she married a wealthy Etruscan named Tarutius. 
She inherited his property and beejueathed it to the Roman people, 
who instituted in her honour a yearly festival called Larcnlalia 
(Dec. 23). According to some. Acca Larentia was the mother 
of the Lares, and symbolized the fertility of the earth—in par¬ 
ticular the city lands and their crops. 

See Momrnscn, “Die echte und die falschc Larentia,” in Romtschc 
Forsrhtiu^rn, ii. (1S7Q) ; K. Pais, Ancient Lr^end.s of Roman Hi.aorv 
(1906); W. II. D. Rouse, The Year’s Work in Classical Studies 
ACCELERANDO (Ital.), in music a direction signifying 
that the tempo, or speed of performance, is to be quickened. 

ACCELERATION, as used in mechanics, a term denoting 
the rate of change in the vtdocity of a moving body. It is what tin* j 
increment in velocity in a unit of time would be if the rate of ^ 
change were uniform for that unit. When a body falls in a vacuum ; 
near the earth’s surface, the increment in velocity is about 3.?-i6ft. i 
per second, and this is known as the acceleration of gravity. In i 
astronomy the term has other uses, as when it refers to the time ! 
which the stars gain upon the sun in ])assing the meridian each 1 
day. (See Mf.ctiamcs; Unit.s, Dimensions of; Gr.avitation. ) 

ACCELERATOR, in a inotor-car (q.v.) the pedal which I 
operates the throttle and thus controls the engine .speed. 1 

ACCELEROMETER, in aeroplane flight testing an instru-j 
ment used to measure the acceleration of an aircraft in a dehned 
direction. The most common models consist substantially of a 1 
weight supported on a diaphragm or from a cantilever spring. By; 
recording the movements of this weight during various manoi-u- , 
vres of the aeroplane the accelerations undergone by the plane j 
itself can be comjniled. Whih the accelerations known, designers' 
can further comi)ute (he loads placed upmi the structure of the { 
aeroplane by manoeuvres, such as spins, loops and sharj) pull-outs ■ 
from dives, and adjust their structural strength factors accord¬ 
ingly. (See Aekoplane.) (D. Se. ) 

ACCENT, a term used by the earlier Greek grammarians 
for the musiial actent which characterized their owm language, 
but later the term became specialized tor quantity in metre, 
wheruf (omes the Eng. prosody (Lat. acerntus, a literal transla¬ 
tion of (}r. Trpoa<jooia). In all languages there are two kinds of 
accent; (i) musical chromatic or i)itch accent; (2) emidiatic 
or stress accent, d'he former indicates differences in musical 
pitch betw'i'en one sound and another in spei'ch, the latter the 
difference between one syllable and another which is occasioned 
by emitting the breath in the production of one syllable with 
greater energy than is employed for the other syllables of the 
same word. These two senses arc different from the common 
usage of the w'ord in the statement that someone talks with a 
foreign or with a vulgar accent. 

In different languages the relations between pitch and .stress 
differ very greatly. The pitch accent is well-marked, for e.xarnple 
in Lithuankm and Swedish. Modern Greek has changed from 
pitch to stress, the stress being generally laid upon the .same 
syllable in modern as bore the pitch accent in ancient Greek. In 
the majority of European languages, however, stress is more con¬ 
spicuous than j)i(th. To the existence of stress in the original 
language from which Greek, Latin, Celtic, Teutonic, Slavonic and 
other languages of Europe are descended, must be attributed a 
large part of the phenomena known as ablaut or gradation. In 
modern languages w’e get Actoji out of the O.E. dc-tun (oak-town ), 
and more recently the contrast between New Town and Newton. 
The strong stre.ss accent existing in the transition period between 
Latin and French led to the curtailing of long Latin words like 
latrocinium or hospitdle into the words which we have borrowed 
from French into English as larceny and hotel. 

In both pitch and stress accent different gradations mav be 


observed. In pitch, the accent may be uniform, rising or falling. 
Or there may be. combinations ot rising and falling or of falling 
and rising accents upon the same syllable. In ancient Greek there 
were (i) the acute t'), a rising accent; (2) the grave ('), appar¬ 
ently merely the indication that in particular positions in the 
sentence the acute accent is not useil where it would occur in the 
isolated word; and (3) the circumllex, which, as its form shows, 
and as ancient grammarians sta(t\ combines the rising and the tail¬ 
ing accent upon the .same syll.d'le, this syllable being always long. 
Difterenl Greek dialects v.iritti the .'syllables of the word; in 
historical times the accent had become limited to the last three 
syllables of a word. The theory that, as every vowel has its owai 
natural pitch, and a fretjuent interchange between c (a high 
vowel) and o (a low \'owel) occurs in the Indo-EurojK-an 
languages, e originally went with the highest pitch accent, while o 
appeared in syllables of a Jow'cr pitch, has no certain foundation, 

! as there are many exceptions. Soimwvhat similar distinctions 
' characterize stres.sed .syllables. According as (he strength ot the 
expiration is greatest either at the bc'ginning, the end or the 
middle of the syllable, the aceeni is a falling, a rising, or a rising 
and falling one. Syll.ibles in which the stress is produced continu¬ 
ously whe-ther increasing or cii-crea^ing arc* called single-pointed, 
those in which a variation in lheV>lress occurs without bidng strong 
enough to break the .syllable into (wo ;ire called double-pointed. 
There is no separate notation for stress accent, but the acute (') 
is u.secl for the inc leasing, the grave ( ' ) tor tlie dec reasing stress, 
the circumllex (^) for the; rising and falling (increasing and 
decreasing) and ( •) fur the opposite. A separate notation is 
needed. 

'rhe redation between the two accents in (he same language at 
the same time is a subje-et which rc-c|uires further investigation. 
In prehistoric, times the stre.ss in Latin must have rested upon the 
first .syllable in all cases. Only on this hyi)othesis can l»e explained 
forms like prprni (perfect of parco) and {oUido (a compound of 
hit do), for throughout the historical jx riod the stress rested in 
these words upon the second syllable fiitrn the end. 

Besides the accent of (h(‘ syllable and of the word, there re¬ 
mains a more complicated jiroblem, the at c ent of the sentence. 
From earlie.st times some words have bc-come parasitic: or enclitic 
u])on other words. I’ronouns more than most words an- modified 
from this cau.se, but conjunctions like the (ir. re (“and”), the 
Lat. que, have throughout their wdiole history beem enclitic upon 
the [ircceding word. A \'ery important word may be enclitic, as 
in English don't, shan't. 

Biiii.ioe.RAiMiY,-- 1 L Sweet, Primer of Phoneliis (iSc)o, 3rd ed. iQot)), 
g c;(> .srq., History of Ent^lish Sound.s (iSK.S), § jio .seq., and other 
work.s; Iv Sievers, (irundzu^e der I'honetik t iHij }), § 53.i srq.; (), Jes- 
per.sen, Lelirtnuh der Phonelik (i(^o.i), an aldirev Ger. Irans. of the 
author’s larirer w'ork in Dan., § 216 seq., also Lanfiuai;r, Its Nature, 
Griffin and Drvrtopment (i(;j2t; 10 . Sai)ir, Laiif^im^e (ic^ji); J. Ven- 
ciryes, Lc Lanj^a^r (1921); A. Troinhrtti, lilemenli di (ilottolofiia 
(1923) ; Sir (. 1 . A. Grierson, Ltny.uisti( Survey of India (i<jo7-27) ; F. 
Boas, Handbook of Armenian Lane.uaj.’.es (1911 ), The books of Sievers 
and Jc'sper.seii give (esje Sievers) full rets, to (he literature of the sut)- 
ject. For (he accent system of Indo-Kur. languages see “Betonung” 
in Brugmann’.s Grundriss der very,leichenden Grammatik der indoner- 
mauhehen Sprarhen, v<»l. i. (1897) or, with considerable modlfiealions, 
his Kiirze vergleii hende Grammatik der iniloi^ermanischen Sprarhen 
(1902), §g 3?-6 s and 343-350- 

ACCEPTANCE, generally, a receiving or acknowledgment 
of receipt; in law, the act by which a person binds himself to 
comply with the reciuest contained in a bill of exchange (q.v.), 
addres.scd to him by the drawer. Acceplarue may be cither 
general or qualified. A general acceptance is au engagement 
to pay the bill strictly according to its tenor, and is made 
by the drawee subscribing his name, with or without the word 
‘“accepted,” at the bottom of the bill, or across the face of it. 
Qualified acceptance may be a promise to pay on a contin¬ 
gency occurring, eg., on the .sale of certain goods con.signcd 
by the drawer to the acceptor. No contingency is alloweci to 
be mentioned in the body of the bill on pain of rendering 
the bill non-negotiable. But a qualified acceptance is quite legal, 
and equally binding with a general acceptance Ufion the acceptor 
when the contingency has occurred. It is al.so a qualified accept¬ 
ance where the promise is to pay only part of the sum mentioned 
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in the bill, or to pay al a diiifTfnt time or place from those 
siK-tified. As a qualitied acceptance is so far a disregard of the 
drawer’s order, the holder is not obliged to take it; and if he 
chooses to take it be must give noti(<‘ to antecedent parties, acting 
at his own risk if they dissent. A bill can be accepted in the first 
instance only by the [)er.son or persons to whom it is addressed; 
but if he or they fail to do .so, it may, after being protested for non- 
accc‘{)laiu c, be ac ceptc'd by some one else "supra protest,” for the 
sake of the honour of one or more of the partie,s concerned in it, 
and he thereupcMi acquires a claim against the drawer and all 
those to whom he could have resorted, 

For uccrpfdtKr of an <>lJcr, srr (.'ontkact. 

Acceplaiue lias a further technical meaning in law in the case 
of delivery of goods [ntrsuant tci a |>rior c ontract for sale. Either 
an expres.sion by the buyer of his assent to become owner, or his 
doing of .some act iruemsistent with the; seller's owmershij)—such 
as selling or using fjart of the goods, w’ill constitute such an ac¬ 
ceptance. The effect is, in English law, to make impossible the 
later rejection of the goods, and leave the buyer a remedy in 
dam.'iges for any non-cornpiiarue of the goods with the contract. 
In some Arneric.in Stales the- accejetanee, at least if not accom¬ 
panied by an express claim of non-cornfiliance, will wholly bar 
the buyer from any later c laim‘that the good.s were not uj) to 
contract. Utider (he prevailing Amc'rican doctrine laicl down in 
the Lbiiform Sales Act, however, the buyer can al his option if 
the gocjcls accepted do not comply, either have damages, or 
return the goods and forego damages. If the contract is oral 
and no part payment has been made, both delivery and ac¬ 
ceptance of some portion of the goocis are necessary to make the 
contract enforceable al all. (X!.) 

United States. —In the United States trade acceptances are 
reclisc ountahle at the hederal Reserve Hank if the date of ma¬ 
turity be not more than 90 claN’S from the; dale otlcred for dis¬ 
count, except in the case of agricultural paper, for which the limit 
is iHo days. The Eederal Rc-serve Hank shall take such steps as it 
deems necc-ssary to satisfy itsedf as to the eligibility of any trade 
acceptance; offered for rediscount and may rec|uire a recent 
fmaneial slaleniiMit of one or more of the panic's to the instru¬ 
ment. ’I'o satisly itself that the acceptance meets the primary 
rc'cjuirement of arising out of a current merchandise transaction, 
the Federal Reserve Hank rules that ‘‘it must, bear on its face, or 
be aeeonqianied b>' eviderue .satisfactory to the l-’ccleral Reserve 
Hank that it was drawn by the seller of the goods on the pur¬ 
chaser of such goods,” Such evidence may consi.st of a certificate 
on or accompanying the acceptance* to the following effect: The 
(thli^afion of the acu'ptor of this hill urisos out of (hr purchase of 
vooils from the drawer. Such certificate' may be acte[)ted by the 
I'edc ral Reserve Hank as sulbc ieni evidence, provided, howa'ver, 

I hat the Federal Reserve Hank in its discretion, may inquire 
into the exact nature of the transaction underlying the aercptance. 

Hy the u.se of the Iradi* acceptance, the seller of goods instead 
of having merely an open book account on a credit transaction, 
procures u lU'gotiable evidt'tue of the debt. The actual conversion 
of the original draft into a trade acceptance is accomplished 
when the buyer (drawee") writes acros.s its face the word 
‘‘accepted.” togc'tber with the dale and the place of payment, 
eithcT at a hanking hou.se or al the place of business of the seller 
(draw'er), and affixes his signature. Upon receipt of the accepted 
drift, (he seller of goods (draw'er) may either hold it to maturity 
and then colled, or discount it to procure* irnmc'diafe funds. 

.Aiifhoiit.ilivo information on enrri'nt usaeo in connection with trade 
at•l^‘p^anf('^ is pnldi.shcc! troin time to time in the Federal Reserve 
Fulletiti under "Rulings of the Krdi'ral Reserve Hoard” and ‘'Opinions 
of Counsel of the Fetleial Kesc'rve Hoard.” (J, H. B.) 

ACCEPTILATION, in Roman and Scots law, a verbal re¬ 
lease of a verbal obligation This formal mode of extinguishing 
an obligation inntraded verbally received its name from the 
book-keeping term lU ceptilatio, entering a receipt, i.e., carrying 
it to credit The words conveying the rc'leasc had to corresixrnd 
to, or strictly cover, the expressed obligation. 

ACCESS, approach, or the means of approaching. In law, 
the word is used in various connection.s. The presumption of a 


} child's legitimacy i.s negatived if it be proved that a husband has 
not had access to his wife within such a period of time as would 
admit of his being the lather. (See Legitimacy.) 

In the law of easements (see E.asement), every person who 
ha.s land adjoining a public road or a public navigable ri\er has 
a right of acce.ss to it from his land. So, also, every yierson has 
a right of access to air and light through an ancient window. 
For the right of access of parents to children under the guardian¬ 
ship of the court, see Infant. 

ACCESSION, in law*, a method of acijuiring properly 
adopted from Roman law, hy which, in things that have a close 
connection with or dependence on one another, the property in 
the principal draws after it the property in the acce.ssory, ac¬ 
cording to the principle, acccssio cedet principali. Accession may 
take place either in a natural way, such as the growth of fruit 
or the birth of animals, or in an artificial way. The various 
methods may be cla.ssified as (i) land to land by accretion or 
alluvion (7."a.), (2) movables to land (see Fixtukes); (3) mov¬ 
ables to movables; (4) movables added to by the art or industry 
of man; this may be by specification, as when wine is made out 
of grapes, or by confusion, or commixture, which is the mixing 
together of liquids or solids, rc.syx'ctively. In the case of industrial 
accession ownership is determined according as Ihi* natural or 
manufactured substance is of the more importance, and, in gen¬ 
eral, compensation is payable to the person who ha.s been dis- 
Iios.sessed of his projierty. 

In a historical or constitutional sen.se. the term “accession” 
is applied to the coming to the throne of a dynasty or line of 
sovereigns or of a single sovereign. “Accession” .sometimes like¬ 
wise signifies consent or aecjuiescencc. Thus, in the bankruptcy 
law' of Scotland, where (here is a settlement by a trust-deed, it 
is accepted on the part of each creditor by a “deed of acce.ssion.” 

ACCESSORY, a person coneerned in (he commission of a 
felonious offence, not as jirincipal, but by parliupatioii; a.s by ad¬ 
vice, command, aid or concealment. In certain crimes there can 
be no accessories, all concerned being princ.ipal.s, whi'ther present 
or absent at the time of their commission. There is no accessory 
to misdemeanour. 

'Fhere are two kinds of accessorie.s— before the fact and after 
it. The first is he who commands or inocures another to commit 
b'lony and is not present himself ; for if he be pre.sent he is an 
abettor (7t’.). The second is he W'ho, knowing a man ha.s com¬ 
mitted a felony, receives, harbours or assist.s him. An accessory 
before the fact is liable to the same punishment a.s the princiyial; 
and there is now indeed no practical difference bclw'ecn such an 
aeee>sory and a principal in regard either to indictment, trial or 
liunishment. Accessories after the fact arc in general punishable 
with imyirisonmcnl (with or without hard labour) for a yieriod 
not exceeding two years. (Sec the Acccs.sories and Abettors Act 
IS 6 1.) 

ACCIACCATURA, in music, an old type of ornament in 
pianoforte and organ playing which consisted in reinforcing a 
particular note by striking simultaneously W'ith it the note below 
it, the latter fieing then immediately relea.sed. (From Ital. acriac- 
caturc, to crush.) Nowadays it is more often applied to the 
shorter kind of appo^^iatura (q.v.). 

ACCIAJUOLI, DONATO ( 14:8-1478), Italian scholar, 
was born at Florence and became gonfalonier of the city in 7473. 
His works are: a Latin translation of some of Plutarch’s Lives 
(Florence, 147S); Commentaries on Aristotle’s Ethics and Poli¬ 
tics; and lives of Hannibal, Scipio and Charlemagne. In the 
w'ork on Aristotle he had the co-oj>cralion of his master Argyro- 
pulos. 

ACCIDENCE, the term for the grammatical changes to which 
words are subject in their inflections as to gender, number, tense 
and case (a mis-spelling of “accidents,” from the Latin neuter 
plural accidentia, casual events). Also used for a book containing 
the rudiments of grammar, and so of anv subject of art. 

ACCIDENT. This term ha.s a perple.xing variety of mean¬ 
ings, which arc, however, not entirely disconnected when con¬ 
sidered historically. THc meaning of the term varies with the 
antithesis intended. To this, accordingly, attention must be paid 
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in any context in which “accident” occurs. The following account 
deals with the principal antitheses and attempts to indicate the 
way in which the term “accident” acquired its various meanings. 

(1) Accident and Substance. —Perhaps the oldest use of the 
term “accident” w'as by way of contrast with the term “substance” 
or “thing.” “Substance” means the basic reality which has vari¬ 
ous qualities, stands in various relations, etc. These qualities, 
relations, etc., on the other hand, need a basis or support to 
qualify—they are “accidents,” accessions to something that is 
there to bear them (substance). Among the schoolmen, accord¬ 
ingly, almost any quality was commonly called an accident; and 
this usage was fairly common even in the 17th century—“acci¬ 
dent” and “substance” corresponding roughly to “quality” and 
“thing” respectively, as these terms are commonly used. 

(2) Accident and the Self-existing. —In the strict sense of the 
term, as distinguished from its more usual meaning even among 
philosophers, the term “substance” means that which exists in 
itself and through itself, and when so interpreted its familiar 
contrast with “accident” naturally promi)ts the application of 
the term “accident” to anything that is deiiendcnt on some other 
thing. In this case, even what are commonly called “things” or 
“sul)stanc(‘s” will be classed among “accidents.” Thus for Spino- 
zism there is only one Substance, namely God, who alone is self- 
existing, while all finite things and even the so-called “infinite 
modes” (such as motion) arc really “accidents,” or dependent 
existents. Curtesianism, too, made this admission, or one very 
like it to all intents and purposes, but allowed the name “sub¬ 
stance,” in a qualified sense (that is, in (he popular sen.se) to 
finite bodies and to souls. 

(3) Real Accidents. —The antithesis between “accident” and 
“substance” just explained (j). dearly cuts across the distinction 
between “quality” and “thing,” with W’hich, according to one 
usage, it coincided more or less (i). Now, some of the schoolmen 
maintained that there are certain sen.se-qualities of things wliidi 
are not dependent on the substances with which they are some¬ 
times combined, but can c.xist by themselves, apart from such 
substances. These alleged independent or self-existing qualities 
they called “real accidents.” 

(4) Accident and Essence. —The distinctions between “sub¬ 
stance” and “accident” explained in (i) and (2) naturally led 
people to regard an “accident” a.s something less important than 
substance, as something not essential to substance; and so the 
term “accident” was contrasted with whatever is not really essen¬ 
tial to anything. Thus in logic, for instance, the so-called fallacy 
of accident is the erroneous assumption that a claim to know any¬ 
thing or anybody implies a knowledge even of all that is non- 
essential in relation to it or him. Similarly, in the doctrine of the 
Tredicables {(/.v.), as commonly expounded in books on logic, 
the predicable “accident” is contrasted with the other four pred- 
icables in the sense that any predicate asserted of a subject but 
not essential to it is called an “accident” of it, whereas any pred¬ 
icate essential to the subject of which it is affirmed belongs to 
one or other of the remaining prcdicablcs. 

(5) Accident, Necessity and Design. —The kinship between 
what is “essential” and what is “nece.ssary” has prompted the 
common u.sc of “accident” for what is otherwise called a “chance” 
occurrence. And by a somewhat similar extension of its meaning 
the term “accident” has come to be applied in law to any occur¬ 
rence or result that could not have been foreseen by the agent 
(because not necessarily involved in his action), or to a result 
not designed (and, therefore, presumably not foreseen), and 
lastly, to anything unexpected. 

(6) Essential” and '‘Accidental'’ Accidents. —One curiou.s con¬ 
sequence of the multiplicity of meanings of “accident” is that by 
using the noun in the sense explained in (i) and the adjective in 
the sense explained in (4) the schoolmen distinguished between 
“essential” accidents and “accidental” accidents (i.e., qualities). 

ACCIDENTALISM) a term used (i) in philosophy for any 
system of thought which denies the causal nexus and maintains 
that events succeed one another haphazard or by chance (not in 
the mathematical but in the popular sense). In metaphysics, acci¬ 
dentalism denies the principle of universal causation, that is, the 
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doctrine that everything occurs or results from a definite cause. 
In this connection it is synonymous with Tychism, a term used 
by C. S. Peirce for the theories (like that of Plato, e.g.) which 
make chance an objective factor in the pn)ce.ss of the univ'crsc. 
Op|)onents of this accidentalism maintain that what seems to be 
the result of chance is in realit>’ due to a cause or causes w'hich, 
owing to the lack of imagination, knowledge or scientific instru¬ 
ments, we are unable to detect. In ethics the term is used, like 
indeterminism, to denote the theory that mental change cannot 
always be ascribed to previously ascertained psychical states, and 
that volition is not causally related to the motives involved. An 
example of this theory is the doctrine of the liberum arbitrium in- 
differentiae (liberty of indifference), according to which the choice 
of two or more possibilities i.s affected neither by contemporaneous 
data of an ethical or prudential kind nor by crystallized habit 
(character). (2) In painting, the term is used for the effect piro- 
duced by accidental lights (Ru.skin, Modern Painters, I. ii. 4, 
iii., §4, 287). (3) In medicine, it stands for the hypothesis 
that disease is only an accidental modification of the healthy 
condition, and can, therefore, be avoided by modifying external 
conditions. 

ACCIDENTALS, in music, are signs signifying that the notes 
to W'hich thi-y are attached have to be raised, lowered, or restored 
to their original pilch as the case may be. Thus a shaip (j^) 
raises a note a semi-tone, a Hat (i^) low'ers it a .semi-tone, while a 
natural (t}) restores it once again to its former status. Each sign 
may also be doubled, though in the case of the double .sharp, sig¬ 
nifying the raising of the note by two semi-tones, the sign X is 
used instead of [7I7, indicating a double tlat, .signifying the 
lowering of the note by two semi-tones; and serving to cor¬ 
rect or cancel a preceding double-sharp or double-flal, although in 
modern practice a single natural ({jj) is usually considered suffi¬ 
cient for this purpose. Accidentals introduced in the course of a 
[liece apply only during the bar in which they occur, whereas when 
placed at the beginning of a composition, and constituting thereby 
what is called its signature, they govern the notes .affected through¬ 
out the whole of the piece; but in the latter case they arc not prop¬ 
erly called accidentals. For explanation of origin and application 
of signs used for accidentals, sec Musical Notation. 

ACCIDENT INSURANCE, PERSONAL. In England 
this type of insurance owed its origin to the risks of accident 
as.sociatcd with early railway travel and even in the mid-2oth 
century railw-ay travel poliiies were common. Until igoH, when 
the F'atai Accidents (Damages) act was passed, paymients under 
accident policies were generally applied to the reduction of dam¬ 
ages payable to the injured person by a negligent third party. 
After that time, pi'rsonal accident insurances became increas¬ 
ingly popular, e.sjiecially among salaried and professional men 
outside the benefits of Workmen’s Compensation legislation. 

Accidents-only Policies. —The commonest form of i>olicy 
covers accidents only. The occupation and pastimes of the pro¬ 
poser are indicative of the hazard. Sedentary occujiations are 
rated lowest while rales are graded up to those engaged in man¬ 
ual work, with the highest rates for work in connection with 
woodworking machinery and other work of unusual risk. 

The accident-only policy provides for payment of benefits spe¬ 
cified following “accidental bodily injury cau.sed solely and di¬ 
rectly by violent external and vi.sible means.” These words are 
used in their ordinary meaning, and when it has been necessary to 
refer ca.ses to the courts it has always been shown that, provided 
the occurrence causing the accident lias been something which was 
neither expected nor designed, then the expression “accidental” 
has been fulfilled. There must, however, be some sign of violence 
and there must also be a visible effect produced upon the person 
concerned. The benefits provided by such a policy are in the 
event of:— 


, ..The capital sum. 

(2) Total Joss by actual physical separation at or above the 
ankle or wrist of two limbs, or the loss of .sinbt of both 
eyes, or the loss of one limb and the loss of sight of one 

/ V 1 ’i ’ ^ capital sum. 

(3) total loss as in (2) of one limb or the sight of one 

eye.Onc-half of the capital sum. 
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The* above misfortunes must occur within three calendar months 
of the hapfK'niru; of the accident. 

(4) Temporary total fli.sahlenrirnt Irom erij’aninK in or KivinK atten¬ 
tion to lljf insund'.s o<(ui)ation, (,‘orri;sporjciij»K weekly l)cnetit. 

(si T(tiipora)> partial fli.'^ahlcrnent in similar 
t irruni; tafu I . . . One-third or one-quarter of benefit under (4). 

The liability for the weekly payments is limited to 26 or 52 
weeks, as the ca e may be, in respei t of any one year of insurance. 
VV'hen one of the capital sums is [layabh* no daim can be made for 
weekly (onqien'.alion and if a payment has .already been made 
for weekly coinju tisalion which is followei] [ly a misfortuiu* 'war¬ 
ranting a capital payment the total liability of the insurers can¬ 
not exceed thi* latter sum 

Accidents and Specified Diseases Policies. —Such policies 
are similar to aca i(lerits-onl>' poli< i<-s but [)ro\ i(le weekly benefits 
in addition for lerlain .^pei died diseases. Double benettls are 
pru\’ided if the insurrd per-'on is killed or injured in an accident 
to a pa-senyer lift, train, trannar. omnilius or othi'r licensed 
vehicle plying in the strerts for puldic hire in which he is trav- 
elliriK as a iiassenKer. An anmiily is pa>’able so lorik' as the disa¬ 
bility continue"- if the iiijiir\-, while not ent^llin^ the payment 
of a cajiital sum, results in total disablement for not le.NS than 
1.'’ months, or should tlu" insured |KTson lose completely the siftht 
of lioth eyes lie disease, or should he contract jiaralysis in at 
least two limbs, pr(t\id('d that this condition has existed for at 
least six months. Sm li policifs arc* world-wide as regards acei- 
d(‘nt cover, hut locer for disease is restrie(<‘d to civilized rc- 
(tions. 

('umulafive bonus additions to the tapilal sums insured and 
discounts from premiums for life policyholders and to total ab¬ 
stainers are common teatiires. 

Provision can be made for the yiayment of medical expenses in 
tonnec lion with initiries or illnc'ss within the siopc’ of the yiolics' 
''Object to a .staled limit 

Accidents! and All Sickness PoIicies.--Such yiolicies arc 
simikir to tho>e [irec iousl\’ desi ribc'd, but in addition weekl>- jia.N - 
ments are mmle to the insured if, as a rc'sult of any illness neces¬ 
sitating treatment by a c|Ualilied medical ytrac titioner Kivin^^ a cer- 
titicale ,si)eufyinir the dise.ise, hi' is contined to the house for 
not less than seven days and is totally dis;»hlc'd and jirevented 
from attendint^ to an\' part of his busine.ss. 'I'he period during 
which compensation m;iy be ])a>;d)le varies between rb and 104 
wet'ks, though most insurers limit their liahility to 52 weeks. 
I'emporary icirlial disahlement bcnelits are provided while tlie 
in.surecl is convali'scent. but I hi' weekl\' jiavments are reduced to 
one-ciuarler of tliose jiayable for total incapacity b\' illness and 
the [leriocl is ii,snall\' limiticl to lour weeks. Such policies are ter¬ 
minated when the insurc'cl reaches the aue of (30 and no }>ayment 
is made for aim illness coniraiti'd wiliiin four weeks after (he 
commencement of the insur.uue, d’he illnc'ss risk is limited to 
IIh' c'oimiry in wiiich the* poliev is issuc'd, suli.ject to the consent 
of the' insurcTs should the iii.suri'd [iropose to travel. A few in¬ 
surers issue nomancellidile accidents and illnc'sses policies. Such 
insurance's are uncommon, but jtrovided that the renewal yiremi- 
urns are paid the ynilicy coniimic's till the atre of 55. when the; 
insurance ti'iminali'S. Prc'iniums are calculated on an actuarial 
basis. 

General Policy Conditions. —In the event of an accident the 
insured must, within 21 (ia>'s. notify the in>urers and si'iid full 
particulars, accompanied by satisfactoiy medical e\'idencc. The 
insurc'd must, if recyuirc'cl l).v tlie insurcTs, submit to a medical 
examination by the insurers' doctor and itt the c'vent of death 
the insurc-rs are caititleci to order a yiosi-niortem examination at 
their own e.xpensc'. If the' iiouri'd chatiK'es his occupation he must 
notify the insurers and he must aUo advise them should he suffer 
any di.sease. physical defect or infirmity, thus givinf? the insurers 
at» opportunity of rec on'^icli^ring the risk. A c'ancc'llat ion clau.se is 
jirovicied and tl.e insurer-; may, Iw givim: seven clays’ written no¬ 
tice to the imiut'd, ti'irninale thc'ir li.ibilifv without yirejudicc to 
;my claim which may arise j)rior to the termination of such 
notice. All differences arising out of the contract must be referred 
to arbitration. 

Sickness Indemnities. - The bimelUs under such policies arc 


.similar to those provided by the accidents-only policy and in 
addition a weekly indemnity is provided for periods of continu¬ 
ous disability not exceeding 52 consecutive weeks. If as the 
re.sult of a disease or illness the in.surcd iexscs the use of two 
limbs or the sight of both eyes the insurers will ]iay him, in lieu 
of any other indemnity, e.xccpting surgical or hos[)iial fees, the 
weekly indemnity s|)erificd in the policy during the period in 
which the insured is disabled up to a maximum of 100 weeks. 
Xo payment is made for any disca.se for which the insured is 
not treated by a physician nor for any disease in respect of which 
disafiility commcnce.s while' the {lolicy is not in force. 

Coupon Insurance. —before World War II there was a con¬ 
siderable growth in this class of business, -which is generally 
undertaken by insurance companies on behalf of the periodicals 
concerned. The benefits, unlike tho.se of the ordinary personal 
accident policies issued by insurance companies, apjilv only to 
more uncommon accidents and the weekly pavments are generally 
very limited. Their most striking feature is the enormous capital 
sums which are offered as an inducement to buy the newspaper 
or magazine concerned. 

Group Personal Accident Schemes. —Many commercial un¬ 
dertakings effect group policies to provide benefits for the whole 
of their emiiloyees falling -within certain categories—generalh- 
the more highly jiaid staff who arc not within the- scojic of the 
Workmen's Compensation acts. Such policies may lie restricted 
to ocrupatioTial accidents or may in somi' case's ypply to any 
accident to any person within the* scheme. The licnetits provided 
are usually in a direct relationship to the c'arnings of the insured 
person and might lake the following or similar form; 

(j) Death.Tw o yc.irs’salai \ 

(.’) Permanent total disatdemc'nl Two years'salaiv 

(.0 permanent jiartial disahlement One year’s salar>- 

(4 > Permanent total di.salilement First i,^ rveeks full salarx 

Next 1,1, weeks salars 
Next weeks -', salarv 
Ne.xt I.', wec'ks—d salarv 

Comyiensation is not usually payalile for more than 52 weeks 
in all and is not payable until the ciid of the disahilily. 

It is unusual to reejuire individu.al proposal forms from the 
respective enqiloyees to be included but the emiilover would be 
re(|uired to deelare any disabilitie.s or infirmities suffered, to hi."^ 
knowledge, by any person to be included. Premiums art' calcu¬ 
lated at a rate per cent based upon the estimated salaries of the 
grades of staff lo be included subject to adjuslmi-nt at the end 
of each period of insurance on the salaries actually p,iid. 

Aviation Risks. —Most policies is.sued in Cireat biitain ordi¬ 
narily exclude liability for accidents ha]i})ening while the jKilicy- 
holder is "in on or about to enter or alighting frnm anv' vc'sscl 
or m.'ichine made or intended for ascending in the air." Policies 
arc freely extended, for additional premium, to cover flying risks 
while the imlicybolder is travelling as a fare-pa\ing passenger. 
Some in.'iurers i.ssuo policies to living .services ])ersonnel to cover 
them while they are dying other than oiierationally. Such pcalicies 
generally exclude war risks. The commonest form of aviation per¬ 
sonal accident insurant.is by "couiion" takc'ii out when booking 
a pas.sage. Premium rates for travel b\' lirst-class air lines are 
very low indeed but higher rales are reciuired for travel by 
others with less satisfactory facilities. 

War Risks. —Practically all policies exclude the risk of death 
or injury due to war. War risks are. however, insured in connec¬ 
tion with air travel at rates varying with the war hazards in the 
areas to be* traversed. In wartime the unexplained disappearance 
of an aircraft may well be clue to war, but in the absence of proof 
the claim will be met under the policy. In wartime, therefore, 
the premium for living ri.sks tend.s to rise and the premium for 
war risks may be relatively small. (A, G. M. B ) 

UNITED STATES PRACTICE 

With regard to accident and health insurance in the United 
States, American practice differs in various details from that of 
Great Britain, though the general principles are the same. In 
America, the pwposer is called the applicant and the proposal 
become.s the application, while the capital sum is styled principal 
sum. The word “indemnity" as used in .American policies is 
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synonymous with “benefit/' the amounts provided in the policies 
being classed as fixed or premeasured indemnity, regulated in 
amount by the ability or willingness of the insured to pay, and the 
policy becomes a valued benefit contract; there is no provision 
by which the amounts payable may he reduced in case of dis¬ 
ability even though benefits payable under all insurance carried 
exceed the insured’s earnings, but underwriters exercise great care 
against overinsurance in the original issue, reciuiring each appli¬ 
cant to certify that his earnings are in excess of benefits payable 
under all insurance carried and usually limiting the amount of 
insurance permitted to approximately three-fourths of the earn¬ 
ings. 

There is never any right of subrogation in American policies 
by which the insured surrenders any claims against a third party 
who may be responsible for his injury. American policies do not 
carry a condition prohibiting the obtaining of additional insur¬ 
ance without consent of the company, but some contain a comli- 
tion to the effect that if other insurance is obtaineti without notice 
to the company the .amount of existing insurance is pr(»j3ortionately 
reduced. A great variety of aca ident policies, and also of accident 
and health policies, is issued in America, with many variations in 
amounts payable ;ind in the sundry features. With a fixed ]irin- 
cipal sum payable for accitlenlal death and a fixed weekly benefit 
payable for disability, there may be variations in the percentage 
of principal sum payable for loss of eyesight, or for loss of one 
or more limbs, or even for the degree of lo.ss of a particular limb. 
Likewise, many variations occur in the i)eriod for which dis¬ 
ability benefit is payable. It may be limited to a s|)ecified number 
of weeks, varying from a few to many, or the ])eriod for which 
benefit is payable may be limited only by the period of disability, 
laider the most comm(ni practice no period limit is fixed in case 
of disability from accident, while a limit of lilly-two weeks in 
case of disability from sickness is most favoured. 

I’artial (iis.ibilily is usually provided for at the rale of 40/^ 
of the total disability rate in respeci to disabiliiy caused l\v acci¬ 
dental injury, hut is not generally provided ftn* in case of sickness 
disability, though in some inslarues a certain jirovision may l)e 
m.ade for partial disability, or disal)ilily not reejuiring confinement 
to the house may be classified as partial and a smaller benefit 
})rovidcd. The usual American accident policy provides specific 
sums for loss of life, limb or sight and a stated weekly benefit for 
disability, W'hile the usual health policy, commonly combined 
with the accident policy into a single document, provides a slated 
WTckly benefit for disability due to sickness wath occasion.al addi¬ 
tional payments in case of romiilete blindness or complete 
paralysis. Most accident policies contain a ])rovisioii doubling 
the benefits payable in ca.se of accidents occurring in public 
[lassenger conveyances, elevators or burning buildings, and some 
include in this class other hazards more or less incident, to the 
ri.sk of travel. 

Other provisions common in American ])olicies include addi¬ 
tional payments against surgical operations, hospital treatment, 
nursing and payment of doctors’ bills in the case of non-disabling 
injuries. Some include an ofitional clause under which in case of 
certain specified injuries, such as fractures and dislocations, the in¬ 
sured may elect to take a lump sum in lieu of the disability benefit. 
There is no real uniformity as respects the inclusion of these 
subordinate features. Some accident policies are of more re¬ 
stricted scope and may exclude from their coverage a certain class 
of accidents, specified in greater or le.ss number, in which case 
proportionately less premium is charged. There is also a great 
variety of special or “limited” policies designed to insure only 
against a certain class or a small number of classes of accidents. 
These are often referred to as “coupon” insurance because gener¬ 
ally sold by special advertising or offered as an inducement to 
purchase of goods, subscription to a newspaper or other period¬ 
ical. Generally they apjjly to accidents of least common occur¬ 
rence and because of that fact a merely nominal price is charged, 
and arc issued upon receipt of coupons attached to the adver¬ 
tisement. 

The insuring clause most commonly in use in America differs 
somewhat in wording from that in use in Great Britain. Usually 
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it defines the insurance to be “against bodily injuries caused 
directly and independently of all other causes by accidental 
means.” or by violent and accidental means, or by external, 
violent and accidental means, and there are other variations of 
verbiage without significant change of substance, the jiurpose 
always being to insure against the phy.sical results of injury to 
the body caused wholly l)y accident, as distinguished from the 
natural processes following either wholly or partly from disease, 
degeneration or tlisinlegration, which latter in case of disability 
becomes the function of health insurance and in case of death 
becomes the function of life insurance. 

Health Insurance. —The most favoured form of health in¬ 
surance in America insures against all sicknesses from whatever 
cause, and in .such policies there are numerous variations. They 
may provide for all disability from the first day thereof to a 
.sj>ecified period or without limitation. They may exclude from 
benefit the initial i)eriod of any disability and cover only disability 
after one week, or after a numlier of weeks or a number of months, 
with i)remiums varying in proportii)!!. They may restrict pay¬ 
ment of benefit to the j)erio(i of confinement to house or may be 
without this restriction. They may exclude sickness contracted 
within a certain short ])eriod after the dale of the policy or may 
cover any sickness contracted af(<T the policy date. Additional 
payments may cover surgical operations, hos|)itaI treatment and 
nursing charges, or any or all of these may be omitted. Usually 
health policies stipulate that the insured must be under the 
treatment of a physidan during any pc'riod for which disal)ility 
may be claitned in order that there may be competent certifica¬ 
tion and that the necessary disal)ility may be delimited as far 
as possible l)y proper cue and tre.alinent. So-ralletl “limited’’ 
health i>olieies are also issued to some extent, which confine their 
coverage to disability from certain disea.ses specifically named. 
Untold variations in this resiKHt may be devised with propor¬ 
tionate vari.'itions in jiremium. 

Statutory Provisions.—Those provisions of accident and 
health policies that relate to (he performance and operation of 
the contract after issue are generally regulated by law'. Many 
states have enacted statutes i)r('s( ribing certain “standard pro¬ 
visions” which must be included in all such policies and i)rohibil- 
ing tlie inclusion of any contradic tory or inconsisi(*nt conditions. 
Fa'c-u in the states where siu h statutes have, not been enacted it 
is the common practice of the comi)anies to issue the same poli¬ 
cies uniformly in all of them. These provisions govern such 
matters as the pro-rata reduction of the insurance in ca.se of a 
change of occupation to one more hazardous, alterations or assign¬ 
ments of policies, nanstatement after lajrse, the timely giving of 
notice and filing of proof of claim, examination by the company’s 
phy.sician in connection w'ith claims, time for payment after 
proof, right of cancellation by insured in case of change of occu¬ 
pation to one less hazardous, rights of beneficiary, lime W'lv/n 
legal prexeedings may be instituted. Gerlain other provisions 
may l)e includc-d or omitted at the o|)tion of the issuing company. 
Thc’se permit reservation by the comi)any of a right to cancel or 
to refuse to renew the i)olicy, reduction of the aifiount of insur¬ 
ance in case additional insurance is obtained without notice, de¬ 
duction from any benefit payable of premium (hen due and un¬ 
paid, limitation of the amount of insurance one person may 
have under various policies in the same company, limitation of 
the coverage within certain minimum and maximum age limits. 

American policies do not re(|uire notice by the insured of a 
change of occupation, but the effc'ct of such change, if any, is 
regulated by the statutory provisions. No notice is required from 
the in.sured of any change in his state of health except when it 
is to be made the basis of a claim for benefit. No arbitration 
clause is included in American policies, such a provision being 
commonly held illegal as tending to oust the courts of their juris¬ 
diction. 

Physical Condition of Applicant^In the underwriting of 
both accident and health insurance the general physical condition 
of the applicant is given much weight, the application requiring 
disclosure of his present physical condition and {jast health record, 
which may influence the action of the underwriter even in the 
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Issue of accident insurance where the state of health suggests 
susc;epiil>ility to more serious results in case of accident than 
would he comnrjon with a normal person, while both physical con¬ 
dition and health rc'<ord are even more carefully considered when 
the appli(ation is lor health insurance because of the possibly 
greater sust epf ihiiit y to disease or sickness. 

Premium Rates.—The premium rates for accident insurance 
are governed wholly l)y occupation, a basic rate first being fixed 
to cover the general hazards of life outside of the occupation and 
this rate being increased in proportion to additional hazards in¬ 
volved by the occupational exposure. For thi.s purpose all know'n 
occupations are clas.sificd by the companies and they arc brought 
into groups of relatively equal ri.sk. rcvsuliing in some eight or 
more diilerent rate cla.s.sc-s as indicated by developed experience. 
Kales for health insurance do not commonly vary according to 
occupation, though benelil provisions often vary for the purpose 
of adjusting the cost in such occ uijations as involve particular 
exposuri- to oc c ii|)af ional disease. 

Canadian Practice. — In the Dominion of Canada general 
practices and forms of jiolicies are very similar to those of the 
Cnitecl Slatc;s ami statutory standard t)rovisions also are required, 
these being similar to (hose in use in the United States. 

See M, W. Van Auk(*n, Ready Rejerrnce Dii^rst of Accident and 
Health Insurance Law (19.!^); S. S. lluebner, “Modern Insurance 
'I'endencies,'' Am. Acad, of Rol. Set., Annnis, vol. c.xxx.. No. 

(iy.’7) ; .S. n. AcUerniun, Insurance (kjco)- Fa M.) 

ACCIDENTS, INDUSTRIAL: 5r<; Inuustkial Acxidkkts. 
ACCIUS or Attius, LUCIUS, Roman tragic poet, the son 
of a freedman, was born at I’isaurum in Umbria, in 170 ii.c. He 
must have lived to a great age, since Cicero {lirulus, 28) speaks 
of having conver.sed with him. Jlis jday.s, which are prai.sed by 
anc ic-nt writers (Horace, Ef/istles, ii. 1, 50; Cicero, Pro PUinc'w. 
24), wcTc mostly free translations from the (ireek, bnt a few 
(including Prutns and Drciti.w wcic* on Roman subjects. Alumt 
700 lines are extant and are given in Rihbeck {Trai^ic Lai. Relit^.). 

Accius wrote othe r works of a lilc-rary character: Didascalicon 
and I'niyjNdlU on li/tri, treatise.s in verse on the history of Greek 
ami Roman jioetry, and dramatic art in particular; /V/rergez and 
Praxidiai (perhaps identical) on agric ullure; ami an AnnnU’S. He 
also introduced iimov.Uions in c)rlhograi>hy and grammar. 

See Hoissic'r, Lc A(ciu.s (iS^C)); L. Muller, Pr Accii fabnlis 

Pi.s[>u!ulio (iXuo); Kibbcak, (icschuhie dcr rdmischen Duhtunf;, 
(1802); eclitioiiN of the tra^rii fraennents by Ribbc-ck (iSc;;), of the 
others hv Hahrens (iSHO); IMcssi.s, Pocsie latinr (looq). 

ACCLAMATION, in deliberative or electoral assemblies, a , 
spontaneous shout of approval or praise (Lat. acclamatio), the 
adojition of a resolution or the j)assing of a vole of confidence 
or choice unanimously, in distinction from a ballot or divi¬ 
sion, In the Roman senate votes were pa.s.sed by acclamation 
in sui h forms as (hnttes, omtics, Aeqniim est, Iiistum csl, etc.; 
ami the prii.ses cd (he emperor were celelirated in prearranged 
sentences by the whole body of senators. 

In ecclt'sia.slical councils vole by acclamation is common, the 
(im'.stion bc'ing put in the form, plan't or 7U)n placet. The Sacred 
C'ollege has elected popes by acclamation, when the cardinals 
simultaneously “acclaimed” one of their number as pontiff. In ; 
modern parli.unentary usage a motion is carried by acclamation 
when approval is exiire>secl by shouting such words as Aye or j 
/IgrfCc/, I 

ACCLIMATIZATION, in the broad sense, is a term applied ; 
to the fact that plants or animals may be introduced, artificially 1 
or naturally, into a country with a climate' different from that ot I 
their original habitat, ami may successfully propagate there. [ 
What would come.' to (he .s.ime thing is (he successful persistence j 
and propagation of plants and animals in a country whose climate ■ 
has undergone some notable change, such as would be involved in > 
the setting in of .an ice- age or a period of aridity. In this broad : 
usage the term acclimalizaticm is practically synon>-mous with j 
naturalization. i 

But in its narrow usage acclimatization means a process by ; 
which organisms are changed in the course of generations in ; 
adaptation to new climatic conditions in the same or in another i 


country. This usage implies the theoretical postulate of racial 
adaptation to withstand climatic influences which were at first 
more or less unfavourable. The establishment of the adaptation 
might be interpreted by some along Lamarckian and by others 
along Darwinian lines, and this raises additional theoretical 
questions. 

Thus some investigators, e.^., G. M. Thomson, who find 
little evidence of acclimatization in the strict sense, prefer to 
keep the term naturalization, which expresses an indisputable fact 
that organi.sms may thrive well when taken to another and in some 
respects different country. Willis defines acclimatization as “the 
accustoming of plants to new conditions and climates till they arc 
not only capable of growing there but also of reproducing them¬ 
selves freely.” Thus, though the cherry and apple will grow well 
in the hills of Ceylon they are not acclimatized, for they do not 
{iroduce fertile seed. 

Effects of Naturalization. —When plants and animals get 
a footing in a new and different country, what changes may be 
looked for? (i) There is often a marked increase in the number 
of individuals in a given area, as is illustrated by the multiplic.ation 
of the rabbits in Australia, or of greenfinches and skylarks in 
New Zealand. The rea,son is twofold: favourable conditions, such 
as abundant food, may increase the rate of multi[)lication, and 
there may be an absence of the enemies and other checks which 
kept the numbers down in the old country. There have been some 
costly verifications of the numerical increase that is apt to follow 
naturalization, as in the familiar case of rabbits in Australia and 
New' Zealand. 

(2) Another consequence that has been repeatedly noted is 
incrc.ase in indiv’idiial size and perhap.s vigour. The new conditions 
prove unusually stimulating. Sjieaking of plants introduced into 
New Zealand, G. M. Thom.son writes: “Water-crcs.s—a [)lant of 
two to four feet in length in European waters—grew in some 
streams to a length of from 12 to 14ft., and with stems as thick 
as one’s wrist.” This riotous exuberance is due positively to the 
stimulating conditions of the new territory, and negatively to the 
absence of the previous checks. 

Tlie popular interpretation of the rapid spread of iiUrcxiuccHl 
plants, e.e;., “weeds,” in new countries, is that thi'v come from 
places where the struggle for existence is keener and where they 
have thc'refore become particularly efiicient. According lo Willis, 
“the real i-xplanalion, in all but a very few doubtful cases, is that 
their spread is due to change of conditions. This has usually licen 
effected by man, who has often altered, or even destroyed, the 
conditions under W'hich many societies of plants formerly flour¬ 
ished. thus giving a fair field to (ho.se newcomers tliat were suited 
to the new circumstances.” 

(3) Many naturalists have concluded that the lessening of the 
stringency of natural selection after tran.sport to a new country 
allows an increase in the number of varieties, and (he survival of 
peculiar forms, which would be speedily eliminated in the original 
environment. Thus, if there arc few enemies, one might exi)ect 
more numerous conspicuous variants, such as albinos. Here the 
careful work of G. M. Thomson is of great value. In iSqi, he 
concluded that conspicuous colour-variations were on the increase 
among (he rabbits introduced into New Zealand, and also among 
introduced birds like sparrows, thrushes, blackbirds, .skylarks and 
starlings. Thirty yc'ars later he definitely withdrew^ this conclusion, 
the fallacy being that he was at first so busy looking for anomalous 
characters that he met with many, and unconsciously exaggerated 
the ratio of their occurrence. But inquiry must be made in other 
fields to see whether there is nothing to be said for the old view. 

(4) So many naturalizations hav'e been effected in different 
parts of the world that one would expect to find it easy to collect 
instances of change of habit; but there seems to be a strong con- 
serv'ative tendency among animals introduced into new haunts. 
When domc.sticated animals arc transported to a wilder country 
there is sometimes an interesting individual rehabilitation of a 
long lost ancestral trait. Thus cows taken from Scotland to 
wilder conditions in California have been known to hide their 
calves in the thicket when they went to graze in the open. Some¬ 
times, however, something novel occurs. Thus, sheep in New 



ACCLIMATIZATION 


Zealand have shown in some places the nov’cl habit of stripping 
off long pieces of bark from the gaya trees. On the whole it 
seems that change of habit in consequence of naturalization is 
infrequent and very gradual. 

(5) Some tyjpes are quickly at home in a new country, but do 
not show external change. Horses, rabbits, rats, sparrows, and 
fowls are usually somewhat indifferent to change of climate, 
while a tough animal like the yak of the Tibetan mountains 
refuses to thrive below a certain altitude. 

Individual adjustments may be of much importance though 
they do not meet the eye, as in the case of adaptation to high 
altitudes. When a man accustomed to life near sea-level settles 
in a place at a high altitude, there is likely to be, if he thrives, 
an increase in the haemoglobin content of the blood. This is 
due at lirst to a reduction in the volume of the plasma and a 
concentration of corpuscles, but secondarily to an increased cor- 
j;usclc-formation. At very high altitudes there is some evidence 
of an increase in the allinily of haemoglobin for oxygen. Another 
change is demonstrable in the reaction of the blood to the acid 
side, and this is also useful since less carbon dioxide is required 
to stimulate the respiratory centre, thus increasing pulmonary 
ventilation. Wc have referred to this adaptatiem to high altitudes 
because it illustrates an adjustment that can be established only 
by intimate inquiry. It is highly probable that similar adjustments 
arc exhibited by many animals when they have to face a marked 
climatic change. 

Many facts confirm the suggestion that the succe.ss or failure 
of attempted naturalization may depend on inconspicuous con¬ 
stitutional peculiarities. Thus G. M. Thomson notes for New 
Zealand that the greenfinch and (he* chafiinch have thriven re¬ 
markably, while the allied linnet has failed. “The reasons for 
these failures are often so obscure that no plausible explanation 
has yet been given.” 

A hint of the frequent subtlety of conditions may be found in 
cases where the attempted n.ituraliz.ition of a plant fails, as of 
heather in Ceylon, because (he associated root-fungus or mycor- 
rhiza will not grow. 

(6) When an organismal change directly induced by some 
change in environment, nutrition, or habit, takes such a grip that 
it persists after the inducing conditions have ceased to operate, 
it is called a modification, or less conveniently, an individually 
acquired character. There seem to be some climatic modifications, 
and the following may be mentioned: (a) An Englishman who 
works half his lifetime under a tropical sun may become so tanned 
that the deposit of melanin pigment in the skin does not di.sappcar 
during all the years in which he enjoys his pension at home. Of 
course it must not be inferred that the blackness of the negro’s 
skin was directly produced in this way by the tropical sun. {b) 
Nagcli brought some Alpine plants to the Botanical Garden at 
Munich, and there many of them bec.ime in the first year so much 
modified that they were hardly recognizable as the same species. 
Their descendants in the garden were also (|uite different from the 
Alpine originals. Thus the small hawk weeds {Hieracium) became 
large and thickly branching with aburulant blossoms. The modi¬ 
fications were very striking, and in some cases many generations 
were observed—even for 13 years. The re-appearance was prob- 
,ably due to the fact that the original modifications were directly 
re-impressed on each successive crop, for when the plants W'cre 
removTd from the rich garden to poor, gravelly soil, the acquired 
characters gradually disapix;ared, and the plants exhibited once 
more the original Alpine characters. There was no convincing 
evidence of hereditary entailment. 

It is important not to think of these matters too simply. Thus, 
as Goldschmidt i>oints out, the normal development of particular 
characters, such as general growth and pigment formation, has 
been “harmonized” for a definite environment. But they have 
different temi;)erature coefficients, and novel conditions may throw 
them out of harmony. Moreover, modifications resulting from 
climatic change must not be thought of as necessarily beneficial. 
Thus some Lepidoptera tend to melanism in the cold, and others 
at high temperatures, without there being any demonstrable ad¬ 
vantage in either case. 
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(7) If evidence could be obtained of the hereditary entail- 
ment of climatic modifications, this w'ould serve as a basis for a 
Lamarckian theory of acclimatization. It is necessary to inquire 
afresh wbether there are any fads supporting the Lamarckian 
interpretation. Bordage records some observations on peach-trees 
(Prunits persica) grown from seed of European origin sown in 
Reunion. For ten years or so the trees shed their leaves as in 
Europe. Later on. after 20 years, a considerable degree of cver- 
greenness w'as exhibited. There was no bare i:)criod. When seeds 
of these partial evergreens were sown in the lowlands they grew 
into trees verdant throughout the year, but the same was true 
of seeds sown in certain mountainous districts with a considerable 
degree of frost. They also grew up into young peach-trees which 
were also evergreen. But European seeds sown in similar situ¬ 
ations developed into ordinary deciduous trees. This is a peculiar 
case and may be interpreted as follows: The original imports 
underwent a gradual constitutional change—some modification of 
their metabolism; this might affect the constitution of the seed 
during the period when it was still part and parcel of the parent's 
body. The change in the metabolism might result in the affected 
seeds developing into evergreens, though the direct environmental 
iiilluencc would work in the, opposite direction. It is unfortunate 
that the observations were not carried further. 

A famous case, often referred to, is (hat of the feral horses of 
(he Falkland island.s, which Darwin studied on his “Beagle” voyage 
(1833). He says that the horses and also the cattle w'cre intro- 
tluccd by the French in 1764. Whereas the cattle are large, the 
horses are small, and Darwin speaks of them as “having de¬ 
generated.” “They have lost so much strength that they are unfit 
to he used in taking wild cattle with (he lazo; in conseejuence, it 
is necessary to go to the great expense of importing fresh horses 
from the IMata. At .some future period the southern hemisphere 
liroliahly W’ill have its breed of Falkland ponies, as the northern 
has its Shetland breed.” Darwin regarded the degeneration of the 
Falkland i.slands horse as due to the humid climate and the lark of 
suitable food, but it is diftkult to believe that marked changes 
were effected between 17(14 It would be necessary to 

know more about the horses originally imported. 

Various statements ha\’e been made in regard to changes 
brought about in the hair of sheep, goats, cattle, sheep-dogs, and 
even rats, when the.se animals are taken to a more rigorous 
climate. It is said that the fur becomes longer and thicker, which 
would be a useful adaiitalion. But (here is a lack of [irecision in 
these statements, and a regrettable absence of measurements. 
It would be useful to know what additions were made to the coat 
after the climatic change; whether the offspring, exposed to the 
cold from birth, showed further additions; and the character of 
the fur in the grand-oftspring. As regards modifications, no in¬ 
ference can be drawn from the occurrence of adaptive peculiarities, 
unless the history is known. 

On the whole wc are forced to the conclusion that the evidence 
of the heritahility of climatic niodificaLions is unsatisfactory. 

Natural Acclimatization in the Past. —All the world over 
there arc instances of related species flourishing under different 
climatic conditions, and few evolutionists have any hesitation in 
regarding these as the outcome of divergent evolution. It may 
be recalled that while Darwin did not think much of man’s achieve¬ 
ments in acclimatizing, he had no doubt as to Nature’s powers 
in this direction. 

Three saving-clauses should be kept in mind: (a) When two 
nearly related species are thriving in climatically different sut- 
roundings, it should rrot be taken for granted, as it usually is, 
that all their differences are now part and parcel of the inheritance. 
Some of the differences may be modificational, hammered on each 
successive generation in the course of development. There is 
need for more experimental study of species, (h) There has been 
a tendency to strain the interpretation of specific characters as 
adaptive to particular conditions of life, such as those implied 
in climate. Many characteristics separating related sjiecies in 
different localities may be reasonably interpreted as climatic 
adaptations, but each case should be carefully judged on its merits, 
(c) When a species is extending its range in consequence perhaps 
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of inc ro.isinp ntimhcrs, (he factor of isolation may come into oper¬ 
ation. say in the form of a river or a watershed, and variations 
may be separated off whi( h have no particuiar relation to the 
new territory or climate in which the leaders of the advance find 
themselves. Thus new species may arise by the physical segre- 
fration of cliver.s«;ly varying contingenl.s of an advancing army, 
till the climatic differemee itself may become an isolating factor, 

Aicrfjting, with these saving-clauses, the idea of natural accli- 
niati/alicm, we must now ask how it may have been effected. The 
Lamarckian answer involves the postulate of the transmissibility 
of modifications, especially of functional modifications; and the 
evidence of this, .summed up by Kammerer ('ic;24) and by 
Mac llricle (10:4), appe-ars incoiii lusive. The interpretation which 
sc'ems to involve fewest assumptions is that of Darwin. In clis- 
( ussing acclimatization fiSo.S), Darw'in laid most emphasis on 
the natural selection of spoutaiu-ous variations. As to these vari¬ 
ations he c'xpres.sly .says “there is no evidence that a eliange in 
the (onslitution of the ot^^[l^iMg nc-cc-ssarily stands in any direct 
lehitioii v;ilh the* nature of the climate inhabited by the parents.” 
In regard to .selection he lays emphasis on two points: (a) the 
org.ani.sm’s power of re.sistancc* to cliffuult conditions in the new 
climate, and (h) some useful change in the jiericjcl of reproduo 
tion, such as earlier llowc-ring and fruiting, 

lo Darwin’s iuterpn-lalion an addition may be sugge-sted. It 
is conceivable that the climatic peculiarities may affect the meta- 
bulism of the organism through and through, and may thus serve 
as stimuli to the variability of the germ-cells. If the climatic 
peculiarity should induce- (n) an adaptive modification in the 
body of the- organism and (/>), at the same time, a variation in 
the gerrn-cclls which finds expression as a similar nc-w character 
in the oHspiing, the* phe-nomenon is called “jcarallel induction.” 
It must be (listingui.shed Iheorc-ti( ally from the transmission of a 
.somatic modilicaliun; it is a change induced in the germ-cells 
along with, but not through, the bodily modification. 

lUit it is )»ossib!e that, climatic peculiarities may i)enetrate into 
the gc-rin-cells and aflec t thc-ni w'ithout producing any inodilication 
in the body. Thus \V. L. 'rower subjected full-grown potato- 
beetles {Li'ftlinotarsa) to yieculiar conditions of tc-inperaturc and 
humidity during the lime when the eggs were maturing, and 
found tliaf “iniilations’’ occurred in a certain jirojiortion of the 
olt.spring. 'I'he parc-iils w-c-re not ;itfc'cted. hav'ing passed the jdastic 
stage; and some- of the eggs wc-re not aflc'cled at all. Moreover, 
the same environmental pc-c uliarily, analogous to a climatic 
change-, did not always evoke the same mutation. Some of the 
mutations in colour and markings were very striking; others 
aftecIt'd minute details of structure. In subsecjuent generations 
there’ was no revc'rsion. Thi.s case is of particular inferc'st in 
connc’c lion with act limatizalion, for tin' arliticial environmental 
((Htditiems, effected in large steel and glass cages, were compar¬ 
able to different climatic conditions in which different species 
of jiolato beetle live. 

Hy Muller in particular it has been shown that an exyiosure 
of the germ-cells of the fruit-fly (Drosophila mrlafio^astrr) to 
api»ropriate doses of X-ray.s is followed by numerous mutations, 
whiih often breed true. 'I'liis ex(n’rimental irradiation illustrates 
the possible action of the' cn\ ironmenl as a variational stimulus. A 
mutation following a climatic change might have this origin. As 
Weismarin said many years ago (i()04) : “It does not seem impos¬ 
sible that the (limale may have a variational intluence upon certain 
determinants of the germ-plasm, for we have already seen that the 
intluence of cultivation may incite plants and animals to hereditary 
variations, and that slow'ly increasing disturbances in the equili¬ 
brium of the determinant system may thereby be produced, which 
may suddenly find marked expression as ‘mutations.’ But there 
is little probability that adaptations, that is, transformations cor¬ 
responding to the altered climate, can arise in this w’ay!” The 
meaning of this last sentence is that Weismann believa'd these 
adaptations were the outcome of th«‘ prolonged natural selection 
of fluctuating variations in the germ-plasm. 

The Darwinian theory, as applied to natural acclimatization, 
may be briefly resumed in more technical terms. In any species 
in any given environment there will be an observable jwreentage 


J of variations from type in a given number of births, ana these 
variations yield a curve of frequency or probable error. The 
steepness of the curve is a mea.sure of the variability of the species. 
The aberrants on all .sides are pruned off by selection. If the 
environment is changed, selection may no longer operate on the 
same axis as before, but may tend to prune off variations on one 
side of the mean more than on another. In the course of time, 
the apex of the curve, representing the type form, will shift to 
.suit the new conditions, since more of the aberrants on the 
favoured .side will live to reproduce. 

Quite a separate question is this: that the new environment 
may increase the variability of the species, flattening the curve 
of probable error. The effect of this is that selection has more 
material to work with, and therefore attains its end more rapidly, 
although of the variations appearing as many will be unfavourable 
as favourable. A species in which there is little variation presents 
a greater inertia to the shifting effect of altered climatic conditions 
than a variable species. In the less variable species there will 
be relatively fewer favourable variations to mate with the type. 

Bateson's Silliman Lectures contain a valuable criticism of the 
somewhat facilely accejitcd views (a) that local and climatic varie¬ 
ties arc adaptational, (/>) that the influences of env'iromnent have 
directly led either to th(‘ production of these varieties or to their 
selective stabilization, and (c) that there is gradual transition—or 
mass transformation—from one species to another in n’sponsc 
to climatic influences. Bateson lays much emphasis on the rc'ile 
of isolation and on the intrinsic character, e.^., Mendelian domi¬ 
nance of the sporadic variations that are of frequent occurrence. 

Of importance in connection with acclimatiz.ation is Erwin 
Baiir’s study of cultivated sn.ipdragons, especially Antirrhinum 
majiis. He finds a frequent occurrence of small mut.ilions, trans¬ 
missible in Mendelian fashion, often showing thi'msclves in “j)iire 
lines,” and sometimes suggesting an enh;iruement of vigour, as 
w'hen a mutant a{)pears with deeper green in its leavTs. ^Xccording 
to Baur wild species of snapdragon, like garden races, have often 
ari.sen by the .summation of small mutations. 

Change of Climate.—So far we have considered what m;iy 
hai)pen when organisms are naturalized, perlnqis acclimatized, 
in a new and different environment. But similar biological prob¬ 
lems are rni.sed when we think of the changes th.it oc(.ur or have 
occurreti in the fauna and flora of a country after some drastic 
alteration of the climate—towards aridity or humidity, towards 
markedly higher or lower temperature. To what extent have 
changes of climate functioned as factors in organic evolution? 
(t) In extreme cases, as when a country is covered with glaciers, 
there may be an almost complete elimination of life, as happened 
over the greater part of Britain during the quaternary glacial 
periods. (2) In le.ss severe conditions the gradual setting in of 
unfavourable climatic conditions would exert a selective influence. 
Thus xerophytic plants with reduced transpiration would tend to 
survive when arid conditions encroached; quickly flowering and 
fruiting plants, entrenched below ground in winter, with reserves 
in rhizome and bulb, would tend to survive when the snow began 
lo cover the ground for many months of the year. In a country 
becoming warmer there might be survival value in aestivation; 
in a country becoming colder the advantage might be with the 
hibernalors. In scores of ways a gradual change of climate would 
sift the fauna and flora. 

(4) Some animals able to move about for considerable distances 
and not too slowly would be prompted by climatic changes to shift 
their quarters. As the severity of the icc ages spread southwards 
in Europe, many northern mammals came with it, thus remains 
of reindeer, lemming, and arctic fox are found in deposits far to 
the south. As milder climates set in and (he glaciers melted, the 
descendants of some of the arctic types, like reindeer and white 
fox, were able to trek foe the north. Some, however, remained 
as refugees on the mountains, like the snow vole (Microtus 
nivalis) of the high Alps. Some of the true bird migrations may 
owe their origin in part to distant climatic changes such as those 
of the quaternary ice ages (see Migration). 

(4) It is reasonable to suppose, though difficult to prove, that 
change of climate in a country induced important changes of 
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habit. Thus Barrell and Lull have suggested that continental ele¬ 
vation and consequent aridity, especially in the Himalayan region, 
led in the Miocene or early Pliocene ages to a dwindling of the 
forested area where man’s ancestors were at home. The alter¬ 
natives were to find other forests in warmer countries, as the 
present-day anthropoid apes did, or to be eliminated, or to come 
to earth, and begin afresh on a new line of life. The last solution 
may have been of critical moment in the evolution of Hominoids. 

(5) Climatic changes in a country may also have played an 
important part in punctuating the life-history. A kind of variation 
which has not received adequate attention may be called “tem¬ 
poral.” It includes alterations in the tempo, or rate, or rhythm 
of metabolic processes, or in the duration of particular phases in 
the life-history. In vertebrate animal.s, at least, this might be 
brought about by variations (also, of course, requiring to be 
accounted for somehow) in the secretory activity of the ductless 
or endocrinal glands, the hormones of which serve now as accel¬ 
erators and again as brakes. The life-histories of many types 
differ from one another in the shortening or lengthening of par¬ 
ticular arcs on the life-curve or trajectory. Here is a kind of 
evolution to which climatic variations may have applied a frequent 
spur. Thus when the rate of development was such that the life¬ 
cycle could not be completed in the first summer, there would 
be a tendency to favour variations in the direction of interpolat¬ 
ing a larval phase, as in insects, suited for an accumulation of 
reserves, a reduced intensity of life in cold weather, a diminished 
expo.sure of vulnerable surface, and so on. Opinions may differ 
in regard to particular cases, but it is a legitimate and instructive 
inquiry to associate temporal variations in the life-curve with 
seasonal and with climatic periodicities. 

The Arctic tundra is marked by a long dark winter of bitter 
cold and a short nightlcss summer of intense illumination, there¬ 
fore it is reasonable to postulate a prolonged process (d elimination 
as the climate, changed—an elimination of those types which did 
not vary in the direction of quick-flowering and quick-fruiting, 
dying down in winter, dispen.sing with all but a little water, and 
accumulating stores in underground j)arts. 

Among the features of the life-curve that may be tentatively 
associated with climatic changes, the following may be suggested 
—the length of the mammalian gestation and the season for 
giving birth; the periodicities of migrating birds; the interpola¬ 
tion of periods of winter sleei), rest, coma, lethargy and even de- 
differentiation. Every trajectory of life should be looked at in the 
light of the evolution of climates. 

Often in the history of the earth a change towards great cold 
has involved severe elimination. In humid periods there tends 
to be abundant succulent fodder for browsing animals and exten¬ 
sive forests affording shelter. Diminution of moisture, if it does 
not go too far, favours the increase of grasses and of grazing 
animals. Aridity makes the forests shrink and prompts the search 
for new haunts. The times of quickening, the “exi)ression-points” 
or “pulsations” of evolution, may often be correlated with climatic 
changes, chiefly in temix^rature and humidity, due sometimes to 
topographic, at others to general atmospheric, conditions. Behind 
these, again, lie larger factors still, such as shrinkages of the 
earth’s crust. 

Interaction of Endemic and Introduced Faunas.—(i) 

The newcomers may destroy the indigenous or previously natu¬ 
ralized forms. Thus the mongoose, introduced into Jamaica, de¬ 
stroyed the indigenous “cane-rats” and the alien ship-rats. The 
introduced animals may become so numerous that they make 
life difficult for their predecessors though they do not actually 
devour them. They may, for instance, seriously reduce the food- 
supply, but they may be prejudicial with varying degrees of 
directness. When the brown rat (Rattus norvegictis) found its 
way to Britain in the early i8th century, it proved itself hardier, 
more plastic, and more fecund than the black rat {Rattus rattus), 
w'ith the result that in 50 years the latter wms almost exterminated 
except in places where it was continually being re-introduced by 
ships. 

Sometimes the influence is more subtle. Thus an extension 
of squirrels into an area may be followed by the reduction of the 
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number of wood-pigeons. There does not seem at first sight any 
intersection of the two lives; but squirrels, though largely vege¬ 
tarian, cannot resist killing and eating the young squabs in the 
nest; and this is, from the farmer’s point of view, a useful check. 

The introduction of an animal into a new country may involve 
the introduction of its parasites; thus rats harbour rat-fleas which 
di.<jseminate bubonic plague, and it is from rats that pigs, and 
thence men. become infected with the disease of trichinosis, which 
is due to Trichittflla spiralis, a small Nematode. Many of these 
inter-relations are very subtle; thus the problem of getting rid ol 
Bilharzia.sis in Durban is easier than it is in Japan, for in South 
Africa the only host of the adult parasite is man, whereas in Jaiwin 
it also occurs in cattle. In both countries the juvenile stages are 
spent in various watcr-snails. and their abundance or rarity in 
turn is correlated with the presence of water-birds which feed 
upon them and of water-plants on which they feed. 

The Case of New Zealand.—The }x*culiar value of New 
Zealand in reference to the problems of naturalization is that the 
introduction of the majority of the non-indigenous larger animals 
is more or less definitely known; sec G. M. Thomson's ina.sterly 
study: The Naturalization of Animals and Plants in N ev} Zealand 
(Cambridge, 1022). 

Apart from two species of bats, it is doubtful if there arc any 
indigenous mammals in New Zealand; but 48 species have been 
introduced, 44 purposely and four accidentally. The four com¬ 
prise the mouse and three rats, one of which, the Maori rat (Mus 
cxidans), has disappeared since Euroi)ean settlement began. 
TwTiity-fivc of the 48 species of mammals are at prc.scnt well- 
establi.shed and feral in certain districts—w'allaby, common opos¬ 
sum, sooty opossum, pig. horse, various deer, cattle, sheep, goats, 
chamois, cat, ferret, stoat, weasel, black rat, brown rat, mouse, 
rabbit, hare and hedgehog. 

About 1,^0 .species of birds have been purimscly introduced into 
New Zealand since the date of C'ajMain ('ook’s landing, and ..’4 
have become truly wild, such as mallard, pheasant, pigeon, .skylark, 
thru.sh, l)lackbird, hedge sparrow, rook, starling, Indian mynah, 
house sparrow, chaffinch, goldfinch, greenfinch and yellow- 
hammer. 

On the other hand, .since 1868, nine species of birds have become 
cither very rare or extinct, such as native crows, huia, native 
thrushes, the burrowing parrot Stringops, the native quail, and 
the white heron. Olher.s, once abundant, have been driven back 
into areas where there has not been much settlement. As to the 
causes, Thomson writes; “It must not be sujrposcd that it is the 
introduced animals alone which have produced this effect, even 
though rats, cats, rabbits, pigs, cattle, stoats and w’casels, as well 
perhaps as some kinds of introduced birds, have penetrated beyond 
the settled districts. It is largely the direct disturbance of their 
haunts and breeding-places, and the interference W’ith their food 
supply, which has caused this destruction and diminution of the 
native fauna.” 

What is true for birds holds also for lower animals, from lizards 
to insects; but again the reasons are to be found in human inter¬ 
vention rather than in direct competition with newcomers. This 
is corroborated by the fact that there have been some notable 
cases of increase during the last 50 years. Thus the bell-bird has 
become abundant in the South island, though scarce in the North; 
and the harrier has greatly increased, perhaps in relation to the 
abundance of young rabbits. The wax-eye or blight bird {Zosterops 
coerukus) has apparently increased greatly since first recorded in 
1832, perhaps ip relation to the supply of animal food about 
houses and stockyards. The case of the long-tailed cuckoo {Uro- 
dynamis taitensis) is interesting as an illustration of the complex¬ 
ity of inter-relations. It seems to have become increasingly 
numerous during the past 30 years, and this is attributed to the 
increase of small European birds, whose eggs and young it eats, 
and also to the food afforded in and about trout-hatcheries. 

The Case of Scotland.—Analogous to G. M. Thomson’s 
study of New Zealand is Dr. James Ritchie’s Influence of Man on 
Animal Life in Scotland (1920). Both are books of distinction. 
In ancient times—long before the icc ages and long before man 
reached Scotland—the British area was simply an outlying part of 
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the European continent, and must have shared its fauna. But of 
this original Euroi)ean fauna there are almost no British remains. 
There set in a .succession of ice ages, interrupted by milder inter¬ 
glacial periods. Vast ice-sheets, somelirnc.s 3,000 feet thick, cov¬ 
ered the whole of Scotland and most of England, except an area 
along what is now the south coast. Almost all the old animal 
tenants of Scotland were eliminated. When the icc-shccts melted, 
there was a refH.*opling of Britain from the Continent, for there 
were grassy lowlands stretching across part.s of the present North 
Sea. The rctx'opling brought back many niamnial.s, lower animals 
and flowering plants. Some subseciuent surface-movement led to 
complete insulation, shutting the cioor to further colonization as 
far as the larger land animals are concerned. Small creatures are, 
of course, readily introduced tjn the feet of birds. 

Except for some indications, not yet fully worked out, in Inch- 
nadaniph caves in Sufherland.shire, there is no evidence of Palaeo¬ 
lithic man in Scotlanri, though he lived in Britain farther south; 
the first-comcns to Scotland, perha{)s 8,000 years ago, were Neo¬ 
lithic. What higher animal.^ greeted Neolithic man when he 
arrived in Scotland? 'I'he answer is; the present mammalian 
fauna, minus some that have been introduced later, such as rab¬ 
bits, rats, and domestic mammals, and plus some that have been 
lost, such as reindeer, bear, and wolf. As regards their origin, the 
original Scottish mammals, present when man established himself, 
might be grouped in three contingents; (a) those distinctively 
arctic, like the reindeer and the lemming; (b) those of the forests, 
like the red deer and the elk; and {c) those of the plains like the 
hare an<i the wild horse. 

Reindeer, probably of the woodland or caribou variety, persisted 
as wild animals in the north of Scotland until the ulh century. 
Beside the reindeer may be included the giant fallow deer (Irish 
elk) and the true elk, the former extinct, the latter no longer 
represented in Britain. The red deer and the roe deer arc per¬ 
sistent representatives of the old fauna; tlie fallow deer is a 
subsequent introduct ion. 

Appearing first in inter-glacial deposits, but lasting for many 
centuries along with man, was the wild ox or urus {Has pritnif’r- 
nius), once widespre.ul in Europe. Man did not domesticate it 
in Scotland, but it may have crossed with the Celtic shorthorn 
{lios taurus lori^ifrons ) whi( h he brought with him when he came. 
The wild boar {Sus scrofa), on the other hand, was one of the 
early Scottish mammals, douhtle.ss sjireafling from the forests of 
central Europe, and it was domesticated in Scotland as elsewhere. 
There were wild horses in Scotland before man arrived—the 
Celtic pony tvyie (Ei/mcv apli.s), common long ago in western 
Europe; and traces of these linger in the Hebridean pony and the 
Shetland pony. But the main stock of domesticated horses prob¬ 
ably came in the train of the Neolithic herdsmen from the con¬ 
tinent, notably perhap.s from S( andinavia. 

As to the larger carnivores, the wolf lingered in Scotland till the 
17th century, even to 1743. according to some. Its disappearance 
was especially connected with the shrinkage of the forests, and 
with more determined wolf-hunting, which was compulsory as 
late as the 1.5th century. The brown bear lingered in Scotland into 
the Christian era, and with it the lynx. 

Of the original small carnivores there is a per.sistence of fox, 
badger, otter, polecat, stoat, weasel, wild cat ami marten. The 
last Is dwindling to the vanishing point; the wild cat is rare, but of 
recent years notably on the increa.se. Seals continue to hold their 
own, but the walrus, which used often to visit Scottish coasts, 
has been persecuted into e.vtrcmc rarity. Mo.st cetaceans, except 
porpoises, become scarcer every year. 

Among rodents, the bcvaver and the lemming have disappeared; 
the common hare and the mountain hare have increased, partly 
through preservation and partly because of greater abundance 
of food afforded by the spread of agriculture. The rabbit is an 
instance of naturalization, for it was unknown in Britain before 
the Nomian conquest. Both the black rat and the brown rat 
are aliens, the former dating from the time of the Crusaders and | 
the second from about the midille of the i8th century. The small | 
native rodents, the voles and mice, hold their own, and so do | 
the inscctivorcs—the hedgehog, the mole and the shrews. 


Taking a general survey, we sec that there has been in Scotland 
an introduction of domesticated sheep, cattle, horses, fallow deer, 
dog, cat, poultry, phea.sants and a few more. The wild rabbits 
were probably introduced deliberately, the rats unwittingly. Since 
man settled in Scotland the fauna has lost about 14 species of 
mammals and birds, and while Ritchie points out that the total 
number of species is actually greater, the standard is lower. The 
noble has been exchanged for the ignoble—the elk for the earth¬ 
worm; the visible has been exchanged for the invisible—the beaver 
for the bug! 

The case of Scotland is instructive since the area is small and 
the fauna well-known, and Dr. Ritchie’s careful study shows the 
complexity of the factors that are often involved in faunistic 
change. Besides the alterations in climate, there are those involved 
in deforestation, drainage, the extension of arable land, and the 
reduction of wild corners. Much has depended on man's attitude 
to the wild life of the country, for he .sometimes preserves and 
sometimes exterminates. The introduction of new t>q:)es has, no 
doubt, its influence on those in possession, but this is often far 
from being a case of sheer competition. 

wK ere man plays a large part two main processes may be re¬ 
cognized. On the one hand, there is a diminution in the number 
of larger, more highly evolved types, partly because they are apt 
to be dangerous to human life or destructive of stock and crops, 
partly hecau.se of fashion and a pride in trophies, but partly as 
the result of slow processes such as deforestation and the .spread 
of agriculture. On the other hand, “while man lops off giants at 
the head of the scale he adds insignificant jiigmies at the bottom,” 
partly by carele.ssness, as in the case of rats and cockroaches, 
partly by thoughtlessness, as in the case of rabbits in Australia or 
sparrows in the United States. 

Method of Naturalization.—What should man do when he 
wishes to naturalize a valuable plant or animal in a new and 
markedly different country? If trial has shown that naturalization 
is not easy, the transporter should work with those varieties which 
seem most likely to be suitable. Attention should also be paid to 
the quality of variability, for some stocks are much more fixed 
than others. It may be u.seful to tramsport individuals of the most 
promising stocks to some intermediate station, where selection 
may be made among the variations that continue to arise. Darwin 
noted that “Merino sheep bred at the Cape of Good Ho[)e have 
been found far better adapted for India than those imported 
from England.” (Variation, 1868, p. 305.) In cases where success 
in the new country seems to depend on the possession of a par¬ 
ticular character, such as thick fur or woolly leaves, the variants 
selectt‘d would be those tending most markedly in that direction, 
but Mcndeliaii methods might enable the breeder to “graft” on 
to the tentative imports the desirable character in question if it 
existed el.scwherc in an allied race. By more systematic selection 
of heritable variations and by Mendelian hybridizing, it seems 
likely that the proce.ss of acclimatization might be greatly exteiuled 
and hastened. 

Willis notes that man has often failed in naturalization by 
attempting too much abruptly. Learning from failure, he is now 
trying gradual transitions, “as in the way he has treated Liberian 
coffee in Java, taking the seed of successive generations a few score 
yards higher up each time, till he has persuaded the tree to do 
well at a much higher elevation than that to which it is naturally 
suited.” The attempts to acclimatize the beautiful Cyperus 
papyrus in the Ceylon Botanic Garden failed when seed from 
Europe was used, but seed from Saharanpur in India succeeded 
at once. The moral is that man must moderate his impatience 
and take a hint at least from Nature’s operations by small steps 
throughout long periods. 
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wandel auf Inseln (Leipzig, 1926) ; C. E. P. Brooks, Climate through 
the Ages: a study of the climatic factors and their variations (1026). 

(J.A.TH.) 

ACCOLADE, a ceremony used in conferring knighthood; 
but whether it was an embrace (according to the use of the mod¬ 
em French word accolade), or a slight blow on neck or cheek, is 
not agreed. Gregory of Tours writes that the early kings of France 
kissed the knights on the left cheek; and William the Conqueror 
is said to have made use of the blow in conferring knighthood on 
his son Henry. At first it was given with the fist, but for this 
was substituted a gentle stroke with the flat of the sword on the 
side of the neck, or on either shoulder. In Great Britain the sover¬ 
eign still employs this latter form. “Accolade” is also a technical 
term in music-printing for a sort of brace joining separate staves; 
and in architecture it denotes a form of decoration on doors and 
windows. 

ACCOLTI, BENEDETTO (1415-1464), Italian jurist and 
historian, was born at Arezzo, in Tuscany. He was for .some time 
professor of jurisprudence in the University of Florence, and 
in 1458 became chancellor of the Florentine Republic, in con¬ 
junction W'ith his brother Leonardo he wrote in Latin a history 
of the first crusade, entitled Vc Bello a Christianis contra Barb¬ 
aras gesto pro Chrisii Sepulchro et Judac.a recuperandis lihri Ires 
(\'enice, 1532; Italian trans., 1543; French Irans.. 1620), which, 
though itself of little interest, is said to have furnished Tus.so with 
the historic basis for his Jerusalem Delivered. 

His brother Francesco (C.1416-C.1484) was also a distin¬ 
guished jurist. 

ACCOLTI, BERNARDO (1405-1536), Italian poet, bom 
at Arezzo, was tlie son of Benedetto Accolti. Known in his own 
day as TUnico Arctino, he acajuired great fame as a reciter of 
impromptu verse. He was listened to by large crowds, composed 
of the most learned men and the most distinguished prelates of 
the age. His works were published at Florence in 1513 and have 
been .several times reprinted. 

Flis brother, Pietro Accolti (1455-1532). was made cardinal 
by Julius II. He was abbreviator under Leo X, arid drew up in 
1520 the bull against Luther. In 1524 he became archbi.shop of 
Ravenna. 

Pietro’s nephew, Benedetto (1497-1540), was also a cardinal, 
under Clement VII. and a writer of Latin verse. 

See E. Guarncra, Bernardo Accolti (Palermo, 1901). 

ACCOMMODATION, in theology has two chief meanings. 
(1) It is used to describe the method of adapting the presenta¬ 
tion of truth to the learners’ capacity. In a scn.se all revelation 
of God must be “accommodated” to man; the naked revelation 
would be so dazzling as to blind him. When Jesus withheld cer¬ 
tain truths from the disciples because they could not yet bear 
them (John xvi. 12) he was practising accommodation. Teaching 
by symbol or parable, too, is accommodation. (2) When words 
used with a definite reference to one subject are applied to another 
subject we have accommodation in a more special sense. Thus 
Matthew ii. 15 states that Jesus was taken to Egypt that the 
word of the prophet. “Out of Egypt did I call my son,” might be 
fulfilled; but the prophecy quoted, Hosea xi. 1, quite clearly 
means Israel by “my son.” 

In biology accommodation is used to describe adjustments 
achieved by an individual organism over and above those which 
it makes as part of its inheritance. In psychology it means “the 
process by which habit is modified, cancelled and added to” (J. M. 
Baldwin). 

For accommodation in optics see Optics. 
ACCOMMODATION BILL: see Bill op Exchange. 
ACCOMPANIMENT, a musical term for that part of a 
vocal or instrumental composition added to support and heighten 
the principal vocal or instrumental part; either by means of other 
vocal parts, single instruments or the orchestra. Owing to the early 
custom of only writing the accompaniment in outline, by means of 
a figured bass {q.v.), to be filled in by the performer, and to 
changes in the number, quality and t> pes of die instruments of the 


orchestra, “additional” accompaniments have been written for the 
works of some of the older masters; such arc Mozart’s “addi¬ 
tional” accompaniments to Handel’s Messiah (see article on 
H/Vndel). In the case of songs an accompaniment may consist 
merely of a few chords of the simplest kind or take the most elab¬ 
orate form and constitute the most striking feature of the com¬ 
position. In the latter case the performance of such accompani¬ 
ments calls for the highest skill and constitutes a distinctive 
branch of the pianist s art. demanding the amplest powers of exe¬ 
cution and first-class musicianship, especially when the player 
is called ui)on, as sometimes happens, to transpose a difficult ac¬ 
companiment at .sight for the convenience of the singer. Accom¬ 
panying is also an important branch of conducting, in the case of 
concertos, choral music, and so forth. 

ACCOMPLICE, in law, one who is associated with another 
or others in the commission of a crime, whether as principal, 
abettor, or accessory (q.v.). Although the uncorroborated evi¬ 
dence of an accomplice is admissible in law, and may be acted 
upon by a jury, it is the duty of the judge to warn the jury that 
it is always dangerous to convict on such evidence, and he should 
advise them not to convict {R. v. Baskcrvillc, 25 Cox. C.C. 524)- 
ACCORAMBONI, VITTORIA (1557-1585), an Italian 
lady famous for her great beauty and accomplishments and for 
her tragic history. She was born in Rome of a family belonging 
to the minor noblesse of Gubbio, which migrated to Rome. After 
refusing several offers of marriage for Vittoria, her father be¬ 
trothed her to Francesco Peretti (1573), a nephew of Cardinal 
Montalto, who was regarded as likely to become po^ie. Vittoria 
was admired by the most brilliant men in Rome, and being luxu¬ 
rious and extravagant she and her hu.sl>and were soon plunged 
in debt. Among her admirers was P. G. Orsini, duke of Bracciano, 
and her brother Marcello, wi.shing to see her the duke’s wife, 
had Peretti murdered (1581). The duke himself was suspected 
of complicity as he was believed to have murdered his first wife 
IsalwUa dc’ Medici. They were married .shortly after. But at¬ 
tempts were made to annul the marriage; Vittoria was imprisoned, 
and only liberated through the interference of (’ardinal Carlo 
Borromeo. On the death of Gregory XIII., Cardinal Montalto, 
her first hu.sbaiid’s unele, was elected in his place as Sixtus V. 
(1585); he vowed vengeance on the duke of Bracciano and on 
Vittoria, who, warned in time, fled first to Venice and thence to 
.Said in Venetian territor>L Here the duke died in Nov. 1585, 
bequeathing all his personal property to his widow. Vittoria, over¬ 
whelmed with grief, went to live in retirement at Padua, where 
she was followed by Lodovico Orsini, a relation of her late 
husband and a servant of the. Venetian republic, to arrange 
amicably for the division of the property. But Lodovico hired a 
band of bravos and had Vittoria assassinated (Dec. 22, 1585). He 
himself and nearly all his accomplices were afterwards put to 
death by order of the republic. 

About Vittoria .\ccoramboni much has been written and she has 
been greatly mu/igned by .some biographers. Her story formed the 
basis of Wel)sU'r’s tragedy, The White Devil (1612), and of Ludwig 
Th'ck’s novel Vittoria Acroramhoni (1840) ; it is told in D. GnoU’s 
vol. Vittoria Afcoramhoni (Florence, 1H70), and an excellent sketch 
of her life is given in Countess E. Martinengo-Cesareaco's Lombard 
Studies (London 1902). 

ACCORD, in law, an agreement between two parties, one 
of w'hom has a right of action against the other, to give and ac¬ 
cept in substitution for such right any good legal consideration. 
Such an agreement when executed discharge.s the cause of action 
and is called Accord and Satisfaction. This specific form of plead¬ 
ing is obsolete in England. 

ACCORDION, a small portable reed wind instrument with 
keyboard, one of the smallest members of the organ family, in¬ 
vented in 1829 by Damian, in Vienna. It consists of a bellows 
of many folds, to which is attached a keyboard with from five to 
50 keys. The keys on being depressed, while the bellows are being 
worked, open valves admitting the wind to free reeds, the pitch 
of the note being determined by the length and thickness of the 
reeds. The right hand plays the melody on the keyboard, while 
the left works the bellows and manipulates the two or three bass 
harmony keys, which sound the simple chords of the tonic and 
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dominant. The archetype of the accordion is the chenp; (q.v.) of a business. All accounts used in a “balance sheet'’ are real 
or Chinese organ, Ix.-tween which and the harmonium it forms a accounts; thus they repre.scnt assets, liabilities and capital, 
connecting link structurally. Improvements in the con.^truction Simple account, an account containing entries relating to a 
of the accordion produced the concertina (q.v.), mclodioii and single class of transaction.?; oppc3site of mixed account. Sales 

melophone. - returns, purchase allowances, interest on notes receivable and 

ACCORSO (Ar cuksiu.s), administrative salaries are simple accounts. (See .Accou-vtancv 

MARIANGELO (c. 1490- fT^Wnlinii^^ A.\D ,\CT )l \TANTS; rioOKKFEPIVr. ) 

1544 ), Italian critic, was born at J i/j ^ stock exchange term, “account ’ is used in several senses:— 

Afjuila in the kingdom of Naples. ^ i . 'yjf jj (i) The periodical settlements occurring, in London, monthly 

He was a great favourite with j I | I .jl j!!, t for British Government and a few other first-class securities, and 
Charles V^, at whose court he I ’ i I fortnightly for all other.s. 

resided for years, and by j>| 4 jl period between tw'o settlements. A ip-day account 

whom he was employed on vari- ^j is one in which 19 days clap.se belw-een one pay day and another, 
ous foreign missions. He was the the accoVdionT one of The (3) The volume or condition of commitments. A .speculator 
fir.st editor of the Letters of smallest members of the organ is .said to have a large account ojien w'hen he has dealt heavily 
Cassiodorus, with his Treatise family, was invented by DAMtAw, either for the rise or fall. 

OH the. Soul (1538); and his ^ Viennese, in i 829 ^Yn account is also any statement as to acts or conduct, or 

edition of Ammiunus Stnreellvius (i 5 TV) contains five books quite simply any narrative report of events, etc. A further sense- 
more than any former one. 'I’hc affected use of antiquated terms, develofjment is that of esteem, consideration. (G. L. C.) 

introduced by .some of the Latin writers of that age, is humor- ACCOUNTANCY AND ACCOUNTANTS. Originally, 
ously ridic uled by him, in a dialogue in wliich an Oscan, a accountancy was the same thing as account-keeping or hookkeep- 
V'olscian and a Roman are introduced as inlerloc ulors (15.^1). ing, and “accountant” and “bookkeeper” were interchangeable 
ACCOUNT, a term of very various u.se in book-keeping, bank- terms, but an increasing recognition of the importance of account¬ 
ing and .stock exc hange terminology (see Banking and Credit) ing in the development of modern business methods has led here, 
indicating counting, nakoning, es|)CTialIy of moneys paid and as cLsewhere, to the division of labour. In the early days of 
rec<‘iv«'(l, hence a statement made as to the rec eipt and payment of navigation it W'as doubtless reasonable to assume that the* man 
moneys. 'I'he follow’ing are .some of its chief u>ag<-s.— who navigated a canoe was in all probability also the man who 

Balanced account, an account in which the total debits equal designed and constructed it: to-day. the distinctions between the 
the total (redits and which has been rulc'cl olf to indie ate that fact, t-ngineer officer, the nav.d architect and the shipbuilder are 
Balancing account, an account contained in a sulrsidiary ledger clearly defined and well recognized. Much the same process of 
which .shows in aggre-gate and also in reverse, as to debit, and evolution has been going on in the accountancy world, and 
credit, the total of the detail accounts. The use of such an ac- although the distinction may not yet he univer.sally accepted, it 
count make.s a ledger self-b.ilancing. 'I'he information contained may be stated that, whereas the bookkeeper is the person who 
in n balancing acoiunt is essentially that found in a controlling keeps the books or accounting records of an undertaking, the 
account although the debits and credits ajipear in reversed order accountant is rather the [rerson who decides how such records 
in (he halnndn^ ai count. ought to be kept, 'bhe term accountancy is now generally applied 

i'losed account, same as halamed account to all the work (hat falls to the lot of the accountant, although 

Contra account, an at c ount of tonlrarv lendeiuv wliith must under modern conditions (a.s is shown later on) that work is 
be considered with ;uiother actount beiaiise of an interlocking now exceedingly varied and often extends far beyond the region 
relationship, for example, a customer ot a husine.ss may alst) be of accounts. 

a creditor If the ainounl he ovves as a customer is less than the Early History.—\'ery little is known of the origin of account- 
amount that is due linn as a tredilor, the biisiiie.s.s may remit a ancy a.s a profe.ssion. In the modern acceptation of the word, 

(heck for the net amount. The term used in rcTerring to the however, a profe.ssional man is one who places his skill and Icarn- 

arnount due from the customer in this cast' is contra account. ing at the disposal of all and sundry for a reward, as distinct 

Controllinn acfount. an account in the general ledger whii h re- from one who serves a single employer. Accordingly, w'hile there 

(lect.s in aggr<>ga(e the details of two or more actounts ol the .irc several references in mediaeval and even classic times to 
same tendency. Ordinarily the underlying accounts are operatecl stewards and auditors, these references do not throw much light 
in a subsidiary ledger. upon (he origin of professional accountancy, as the persons rc- 

/m/>c-rc()H(jf,IC C cuoi/, an ac count whic h is not a/>(T.ccon;f «c< (uoi/. ferred to were manifestly in the whole-time employment of a 
,'\nv expense or income account is an impersonal aicount. single individual or body. The first association of accountants of 

Mixed account, an account, cont.umng two or more separate which there is any record is the Co//cj?/d def W'hich wa.s 

cla.s.ses of tr:insac tions. 'I'he “merchandi.se acccuint.” for e,xaniple, founded in Venice in 1581, but it is by no means certain that the 
contains a record ol purchases, sale.s, purchase returns, purcha.se members of this body W'ere professional or public accountants, or 
allowancr.s, .sales returns, sales allowanct's. freight and cartage, whether they w'ere not rather employees of public bodies. At 
etc. In modern accounting, a separate account called a simple Milan, however, in 1742, the Government established a scale of 
account i.s maintained for (Mch class of transactions. charges for accountants, so it may be assumed that then, if not 

Nominal ar count, an account which Toliecls a change in the earlier, professional accountancy (as here defined') actually existed 
financial condiiiuu of a business. Thus, it is an account which in that dly. It has been said that the first Scottish professional 
finally buds its way into the prolit and lo.ss account; e.i:., sales, accountant was one George 'W’atson, born in Edinburgh in 1645; 
purchases, interest, discount, salaries, wages, commission and but whether he was really able to carry on a practice as a pro- 
advcrlising expense. All of the accounts appearing in a statement fcssional accountant in addition to his “large private banking 
of income, and jiroftt and loss, are nominal accounts. business” seems somewhat doubtful. Holden’s Triennial Directory 

Open account, an account which is not in balance, an 0/ London, Westminster and Southwark was first published in 
account containing a debit or a credit excess; opposite of closed 1799, and contains the names of ii accountants. The British 
account. Universal Directory, published in 1790, had given the names of 

Personal account, an account operated under the name of an five accountants only. It seems clear, therefore, that there was 
individual, an organization or a business enterprise. very little professional accountancy in London before the iQtb 

Private Account, an account m.iintained in a Private Ledger, century, and in the issue of Holden for 1822 the number of prac- 
Inforniation of a confidential nature which ought to be shown tising accountants had only risen to 73. Indeed, little progress 
on the accounting reiords can best be treated in the private set of was made by profesjiional accountancy in Great Britain, or else- 
accounts. where, until the middle of the 19th century, when (so far at least 

Real account, an account used in displaying the financial status as Great Britain is concerned) it received a great impetus from 
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the growth of limited liability companies, and a little later from 
the Bankruptcy Act, 1869, which to a very large extent with¬ 
drew the administration of insolvent estates from the hands of 
public officials. The advent of the limited liability company led 
to business operations being undertaken upon a scale which had 
formerly not been thought of. The projx'r control of these large 
scale operations naturally called for better accounting systems 
than had fonnerly been deemed adequate. 

Organization. —The first step in the direction of organizing 
professional accountancy in Great Britain was taken when the 
Society of Accountants in Edinburgh was incor|>orated by Royal 
Charter in 1854. Similar societies in Gla.sgow and Aberdeen w'ere 
also incorporated by Royal Charier in 1855 and 1S67 respectively. 
Each of these bodies, however, had assigned to it definite 
geographical limitations, although the individual members of all 
three may, and do, practise in various parts of the world. The 
Institute of Accountants was formed in London in I^70, was in- 
corfiorated by Royal Charter in 18S0 as The Institute, of Char¬ 
tered Accoimtants in England and ll’a/e.?, provision at the same 
time being made for all accountants then practising in Englaiul 
or Wales to become members. The Society of Incorporated Ac¬ 
countants and Auditors was registered under the Companies Act 
in 1885. (For particulars of these and other bodies sec Accou.nt- 
ANTS’ S0CIETIE.S.) The Institute of Chartered Accountants in 
Ireland was incorporated in 1SS8. 

Accountancy Elsewhere.—But little development has as yet 
taken {dace on the continent of Euroj^e as regards professional 
accountancy, but professional bodies have existed in Holland, 
Sweden and Belgium since 1895, 1890 and 1003 respectively. 
Most British colonies have one or more professional bodies of 
their own. 

Duties.—It has been stated that originally accountants were 
bookkeepers. Hence, naturally, as soon as the necessity or desira¬ 
bility of checking, criticizing or auditing the reconis of account¬ 
ing parties was a[)preciated, skilled accountants whose probity 
could be relied upon would naturally be .selected for the work. In 
the first instance, .accordingly, prole.ssional accountants were in 
the main auditors of other people'.s accounts. Where the auditing 
was not a whole-time job there were ob\ious economies in .secur¬ 
ing the .services of a professional accountant, while the fact that 
he was a ju-ofessional accountant ensured his independence. As, 
however, the centre of gravity tended to shift in Great Britain 
from agriculture to industry, the profe.s.sional accountant found 
thrust upon him an ever-enlarging .sphere of activitic.s over and 
above his primary function as an expert in accounts. Thus, pro¬ 
fessional accountants are frequently called upon to design sys¬ 
tems of accounting (in recent times increasingly mechanized) 
tor new or growing concerns: to assist in the establishment of an 
adecjuate .system of cost accounts; to prepare business statistics; 
to investigate accounts in connection with partnershij) changes, the 
amalgamation of businc.ss interest.s, or (he flotation of companies 
formed to acquire established businesses; to deal with compensa¬ 
tion cases on the compulsory purchase of businesses by railway 
companies or puldic bodies; to give exv)ert evidence on matters 
relating to accounts; to prepare accounts for the use of counsel; 
and to act as arbitrators in differences relating to matters of ac¬ 
counts or finance. Besides acting as directors of companies, deal¬ 
ing mainly with financial affairs, they also very frequently act as 
secretaries of companies whose operations are not upon a suf¬ 
ficiently large scale to ju.stify a whole-time appointment, and the 
accounts of executors and tru.sLecs under wills and .settlements are 
often kept by profc.ssional accountants. In addition, professional 
accountants act as trustees in bankruptcy; trustees under deeds of 
arrangement; liquidators of companies; receivers for debenture 
holders; and managers of businesses where a receiver is in pos¬ 
session of the assets. 

Mode of Entering the Profession. —Anyone desirous of be¬ 
coming an English chartered accountant must first serve under 
articles with a practising member for five years, or three years in 
the case of graduates. A premium of from 150 to 500 guineas is 
usually required. Before signing articles, the pupil must have 
passed the preliminary examination of the Institute, or some 


accepted equivalent of matriculation standard. After half the 
period of articles has expired, the pupil may submit himself for 
his intermediate examination in general commercial knowledge, 
hookkeeping and accounts and auditing; on the termination of 
his articles, before admission as a member, he must pass his final 
examination in advanced bookkeeping and accountancy (includ¬ 
ing costing and ta.xation); auditing; partnership and executor¬ 
ship law and accounts (including the rights and duties of execu¬ 
tors, trustees and receivers); bankruptcy and company law; the 
principles of mercantile law’ and the law of arbitrations and 
awards; and either (<;) economics, (b) banking, currency and 
foreign exchanges or (f) actuarial science The regulations of the 
Society of Incorporated Accountant.s and .Auditors .similarly pro¬ 
vide for articles of clerkship with a pr:utising incorporated ac¬ 
countant, and the society's examinations must be passed. For 
candidates who for any reason are unable to enter into articles, the 
society provides an alternative method of qualifying by nine years’ 
approved experience in lieu of five years’ articles. The nine years’ 
c.xpcrience must be g.iined in the office of a practising incoqjorated 
or chartered accountatit. or—subject to certain conditi()n.s—of a 
municipal or county treasurer or accountant. 

The regulations of Scottish chartered accountants as to admis¬ 
sion. etc., are Uj)on similar lines, there being a general examining 
board which deals with candidates articled to members of all three 
bodies. In Scotland as a rule no premium is charged, but no salary 
is paid during the period of articles. The Institute of Chartered 
Accountant.s in Ireland also has similar regulations. 

Statutory Regulations.— rin New Zealand and the Transvaal 
there arc statutory registers of public accountants, and only those 
upon the regi.ster are permitted to undertake certain specified 
accountancy duties. The registration of professional accounl- 
ant.s has been mooled at various times from 1889 onwards, but 
opinions are so divided as to its desirability that statutory regis¬ 
tration in Great Britain seems as far off as ever. 

Bini.iOGRAniv.—Ruh.ird Brown, A llinory of Accounting and 
Accounts (1905); A. n. Woolf, A Short History of Accountants and 
Accounts (igij); L. R. Dickscr, The Fundament cits of Accountancy 
(1921); The Accountant, vol. i. (1877); The Accountants' Journal, 
vol. i, (1SH3); 7 'he Accountants' Magazine, vol. i. (1897); Incorpo¬ 
rated Accountants' Journal, vol. i, (18H9). (L. R. U.) 

United States.—Accountancy, in the United States, is among 
the newer profcs.sions. In the .short time of its cxi.slence it has 
not acquired the traditions which characterize such of the older 
professions as law, medicine and theology. The first formal recog¬ 
nition was given to accountancy in the laws of New York State 
in April 189G. Since that time all of the States have officially 
recognized the public accountant by creating the title, certified 
public accountant (C.P.A.), such title to be granted or awarded 
to applicants who satisfy the requirements regarding character, 
education and professional skill of the State in which recognition 
is sought. While there i.s .still a lack of uniformity among the 
several Slates in the matter of requirements, there is a constant 
tendency toward greater strictness as laws are modified and new 
legislation enacted. 

As indicative of the requirements imposed by Stale laws, the 
following summary sets forth the standard maintained by Kew 
York State: (a) an applicant for the certificate of ccrt'ified pub¬ 
lic accountant must submit evidence that be is over 21 years of 
age .ind of good moral character; (h) he must have completed at 
lea.st four years of high-school and since January 1, 1938, must 
al.so have completed a cour.se in a college of accountancy reg- 
i'terc'd by the department of education; (c) he mu.st submit evi¬ 
dence of five years’ cxiK’ricnce in accountancy, at least two of 
which must have been in the office of a certified public accountant 
and of no less grade than that of junior accountant; such two 
years’ accounting experience must have been in the office of a 
certified public accountant in this State or in the office of one 
residing in another State holding a certificate from such btate 
granted on no lower requirement than that of this State, and he 
must submit evidence of three years’ experience attained prior 
to his admission to the C.P.A. examination; (d) he must take pro¬ 
fessional examinations conducted by the State department of 
education in the following subjects: theory of accounts, auditing, 
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practical accounting aru) crirnmercial law. The passing grade in 
each subject is 7S^/r. A candidate who fails in one subject only 
may take a subsequent examination in that subject to be given 
within two years from the date of the examination at which he 
passed the other three subjects. 

In the United States, as in other countrie.s, a high standard 
of profe.Hsiorial ethic.s i.s fostered. The accountant acting as cu.s- 
totlian of hi.s client’s infere.sts mu.st .safeguard them in every 
legitimate way. His service to the client carries with it a strict 
responsibility to the client which cannot be divided or escaped, 
(iontuiences of the client mu.st l>e hi ltl inviolable. The acceptance 
of tontingent fees i.s frowned upon by members of the profes.sion. 
As an obligation to the tlient, the accountant must keep himself 
informed on current developments in the ftrufession. 

Education for acrountancy, in the United Stales, was formally 
provided for as early a.s iKSi. In that year the Wharton School 
of Finance and Economy of the University of Pennsylvania was 
established In i8()H the University of Chicago opened its College 
of Commerce and Politics (later known as the School of Com¬ 
merce and Administratiiin), and the Univer.sity of California its 
('ollege of ConinnTie. I wu years later there were established at 
New York university the School of Commerce. Accounts and 
Finance; at Dartmouth college the Amos Tuck School of Admin¬ 
istration and Finance; and at the University of Vermont, a de¬ 
partment of ecofvomics and commerce. In the first quarter of the 
new century business education di-ct-Ioped throughout the entire 
(ountry .so that at the opening of the year 19:5 about 183 Amcri- 
lan colleges and universities jirovided instruction in bu.sine.ss. In 
practically all of these schools, eduiation for accountancy has 
dominated the business curricula. 

Sffi T. A. Budd, The InUrptelalion of Acrountt (1937); R. B. 
Kcsfir, Arawntinn Theorv and Tracttcr (lo.^.O and Sanders, Hatfield 
and Moure, Slatrmi-nt of Accounliny, TrinciplOt (1908). 

(j. T. Ma.; X.) 

ACCOUNTANT-GENERAL, a former olTicial of the court 
of chancery, who.se duties have been transferred to the pay¬ 
master-general. 

ACCOUNTANTS’ SOCIETIES. Under Briti.sh law there 
is no restriction on the right to practice as an accountant, although 
the (le.signations of the recognized jirofessiona! bodies (e.g., “char¬ 
tered” .and “incorporated” accountant) are protected by decisions 
of the courts, which have confined their use to members of the 
body concerned. 

Until the passing of the Local Government Act. lO.UF generally 
speaking only chartered or incorporated accountants could au«lit 
th(‘ accounts of municipal corporations, but under that act a mu¬ 
nicipal corfHiration may adopt cither the system of district audit 
(by district auditors of the Ministry of Health) or professional 
audit, In the batter evrnt the auditors must be members of one or 
more of the following: (i) Institute of Chartered Accountants in 
England and Wales. incor[M)rated by nayal charter in 1880: (2) 
Society of Incorporated Accountants and Auditors, incorporated 
in 1885, .and with branches throughout the British Dominicans; 

(,j) Society of Accountants in tvlinburgh (the earliest, formed in 
1854); (4) Institute of Accoiintant.s and Actuaries in Glasgow; 
(5) Society of Accountants in Abt'rdoen; or (6) The Association 
of Certified and Corporated Accountants, formed in iqjq by the 
amalgamation of the Corfwaration of Accountants and the London 
.\.ssociation of Accountants, There .arc other statutory limitations 
on the right to act as auditor in certainx-ases. No qualification is 
laid dowm for the auditors of limited fomp.anics, but it is usual 
for such appointments to be made from among the members of 
the oU 1 er bodies There is a Ixidy of chartered accountants in Eire 

United States.—In the United States there are societies of 
certified public accountants. In addition to the various State so¬ 
cieties there arc several inqrortant national organizations the chief 
of which, the .Vmerican Society of Orlified I’ublic .Accountants 
and the Amerie.m Institute of Accountants, were amalgamated in 
1047 under the latter title. The National .Association of Cost Ac¬ 
countants is comiHised of professional accountants and others 
who.se interests lie in the cost phases of accounting. For informa¬ 
tion regarding American professional requirements, see Ac- ^ 
CnUNTANCY ANP AcOlUNTANTS. 


ACCOUNT CURRENT, a running account which is likely 
to extend over an interminable period and which, if balanced, is 
u.sually opened again immediately; e. g., a holding company which 
markets merchandise may have an account current with a sub¬ 
sidiary company which manufactures a product. The entire output 
of the factory may be turned over to the holding company and 
periodic charges made for merchandise thus transferred. The hold¬ 
ing company may make advances from time to time to cover 
values received, I'hus the account may not be in balance for a 
considerable time although an accurate statement of debits and 
credits will always be available in the account current. Merchants 
who sell on consignment frequently maintain accounts current 
with their consignees. An account current differs from the usual 
trade account in that the latter is usually settled at regular inter¬ 
vals. monthly, seasonally or otherwise. fG. L. C.) 

ACCOUNT RENDERED, an exprcs.sion used in referring 
to an account a statement of which ha.s already been delivered 
to the customer. In business it is customary, for the purpose of 
verification, to send to each customer whose account is not in 
balance a statement showing the debits (charges) and crcdit.s 
for the current period (usually one month). If this balance is 
not liquidated before the end of the following period, the next 
statement of accaunt has as its first cntr>’ “Account rendered” 
or “To account rendered” and the unpaid b.ilance is shown. Thus 
an economy of time re.sults because it becomes unnecessary to in¬ 
clude all items arising since the account was last in balance. 

(G. L. 0 

ACCOUNT SALES, a financial statement rendered by a 
merchant who has received goods on consignment showing sales, 
charges (usually commission and guaranty), and a net amount 
either credited to consignor’s account or remitted by cheque. 
This form of financial statement is used extensively by commis¬ 
sion merchants and factors and serves the consignor or principal 
.'IS a basis for accounting. 

Account 8a]j„s 
of merchandise received from 
A. H. Blank 

to be sold for his account and risk 
Ri.ndkrkd by Black and White, 37 Wasminc.ton St., 

New York City, April 35, 


10 — 

;\pril 4 Received: 

Lot No. 3. $ 1 , 300.00 

Sales 

April S Lot No. j. 1,450.00 

Charges 

Freight and cartage . $.^7-5^; 

('oinmisMon . 7.’.50 lio.oj 

I'i.&O.F,. Net procec'ds by dicque cncloseil $i,3.to.oo 

((TCc.) 

ACCOUNTS PAYABLE, in accounting terminology, 
amounts owed by a busines.s to its creditors and not evidenced by 
notes, bonds, acceptances or other recognition. Loans from offi¬ 
cers or partners of an enterprise should be considered as loans 
jiayable rather th.an accounts payable; creditors' accounts with 
debit balances should be listed as other accounts receivable rather 
than as a deduction from accounts payable. In its broader sen.se. 
the term includes amounts received in advance for merchandise 
that has not been shipped, rentals received in advance, etc. 

ACCOUNTS PAYABLE LEDGER, a .subsidiary ledger 
containing the accounts of creditors. It is a device used to facil¬ 
itate the bookkeeping of a business enterprise. The operation of 
thi.s type of ledger makes possible a division of labour in an 
accounting department; the work of posting to creditors' accounts 
can be carried on independently of the work on customers’ ac¬ 
counts and general ledger accounts. The sum of the account bal¬ 
ances in the accounts payable ledger should agree with the balance 
of accounts payable controlling account as shown in the general 
ledger. {See Bookkeeping. ) (G. L. C.) 







ACCOUNTS RECEIVABL 

ACCOUNTS RECEIVABLE, in accounting lerminolo^, 
amounts due to a business by its trade debtors for merchan<isc 
sold to them, or for services rendered, on a credit basis. It 
should be noted that only obligations arising from trade trans¬ 
actions should be included. Loans to officers of a company should 
be considered as loans receivable rather than accounts receivable; 
creditors’ accounts with debit balances should be considered a.s 
an offset against accounts payable rather than accounts receivable. 
In the preparation of a balance sheet, this temi, without qualifica¬ 
tion, may be assumed to represent items which can be collected 
within a period usual to the trade or industry of which the busi¬ 
ness is a part. In its broader sense, the term includes all unset¬ 
tled claims against debtors which are not represented in the form 
of promissory notes or trade acceptances. (G. L. C.) 

ACCOUNTS RECEIVABLE LEDGER, a subsidiary 

ledger containing the accounts of customers. In a business organ¬ 
ization which sells on credit to many customers, it is impracticable 
to keep customers’ accounts in the general ledger. The necessity 
of having several clerks posting the accounts at the same time 
makes a segregation imperative. An additional advantage lies in 
the greater ease with which errors can be localized. In a small 
business with a limited number of accounts, one ac counts re¬ 
ceivable ledger will suffice; in a larger business iiu’olving many 
thou.sands of accounts, 15 or 20 customers’ ledgers may be re¬ 
quired. The grouping of account.s is usually arranged on an alpha¬ 
betical basi.s; e.g., if two such ledgers arc used, one would contain 
accounts of customers whose names start w’itli letters from A-K. 
and the other, l^Z. Sometimes the grouping is arranged on a 
territorial basis; e.g., a .separate ledger might be kept for the 
customers served by each branch office of a business, in which 
case the names would be arranged alphabetically in each letlger. 
The accounts receivvable ledger is kcj)! in agreement with the gen¬ 
eral ledger by means of controlling account; the total of the 
balances of customers’ accounts should agree with the balance 
in the controlling account. Ordinarily, a separate controlling ac¬ 
count is kept for each account.s receivable ledger. {See liooK- 
KEF.PING.) (G. L. C.) 

ACCOUTREMENT (a French word, probably derived from 
a and coustre or coutre, an old word meaning one who has charge 
of the vestments in a church), clothing; apparel; a term used 
especially, in the plural, of the military equipment of a soldier 
other than his arms and clothing. 

ACCRA, capital and largest city of the (jold Coast depend¬ 
ency. Pop.: 67,097, official est. 1934 (about Qoo Europeans). 
Although only 5” 37' N. (0° 10' W.), it benefits from being on 
the one reach of the Guinea coast having a marked dry season and 
.small annual rainfall (29 in. falling on 6S da>s), and correspondingly 
sparse vegetation. Originally, and .still, an African fishing station, it 
takes its name from Nkran (ant), by which the inhabitants were 
known to the tribesmen of the forested interior. Its site is a wave- 
cut cliff 2$ to 40 ft. high, which projects at three readily defensible 
point.s to form coves that provide jiarlial .shelter for the landing of 
dugouts and surfboats. For three centuries after the Portugue.se built 
the first European fort, about 1565, control of these landing places 
was hotly contested. Between 1642 and 1673 the Danes fortified the 
easternmost promontory (Christian.sborg), the Dutch built Ft. Creve- 
cocur mi, to the west, and the English erected Ft. James^ on the 
point i mi. farther along. After changing hands repeatedly in com¬ 
bat, the first two were purchased by the British government from 
their original owners in 1850 and 1868 respectively. The capital of 
Gold Coast colony (the coa.stal settlements) was brought from Cape 
Coast castle {q.v.) in 1876, Administration of the remaining area of 
the dependency was added: Northern Territories protectorate in 1897, 
Ashanti in 1901 and Togoland mandate in 1922. Christiansborg re¬ 
mains as the compound in which Government House has been built. 
Parts of the other forts exist in “downtown” Accra. Africans occupy 
most of the older residential area near the business district, and sub¬ 
urbs have been laid out exclusively for them within a mile or two. The 
land between “town” and Christiansborg is devoted to public purposes, 
largely administrative functions. Adjacent and on higher ground 
stands the European residential quarter. Beyond it is the military 
headquarters of the dependency, and an airfield used for regular service 
after 1937 by Imperial airways. During World War II this dry and 
open plain was converted into an air base to serve as the principal 
landing for planes crossing the Atlantic, and as the West African 
headquarters for the United States air transport command. 

Six miles north of the centre of town is Achimota, where the Prince 
of Wales college was opened in 1927. It is the ranking educational 
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institution in West Africa, teaching Alricam from kindergarten through 
college. Government services, nut duplicated elsewhere in the de¬ 
pendency, include a hospital where nurses arc trained, a training depot 
for policemen, an asylum for mental cases, the Central Agricultural 
laboratory and the supreme court. Water is piped throughout the 
settlement, and there are municipal baths. 

A jetty about 450 jd. long e.xiemls the protection of the Ft. James 
proniuntory by further reducing the impact of the surl along the 
bathour front. In its lee a lighurage pier rcachc.s beyoitd the breakers, 
but need be used only during the season of highest surf. The leading 
exptirt i.s cacao, most of which comes by rail from point.s as far inland 
as the terminu.s, Kuma.si, Roads usable throughout tin? year reach 
all sections of the depemlency, hut many are roundabout. 

L'luler the constitution inaugurated in 1945, Accra elects two of five 
municipal members of the governor s legislative council. The munici¬ 
pal council, set up in 1894, was reconstituted in 1943 "'ilh a majority 
of African members and also a majoritv of elected members, 

(D. Wh.) 

ACCRETION, an addition to that which already exists; 
increase in any sub.siance by the addition of particles from the 
oul-side. In law, the term is u.sed for the increase of prop¬ 
erty caused by gradual natural additions, as on the seashore or 
on a river bank or by the formation of a riverine island. {Sec 
Alluvion.) 

ACCRINGTON, municipal and parliamentary borough, Lan¬ 
cashire, England, 23 mi. N.VV. of Manchester, on the London 
Midland and Scottish railway. Topulalion (est. 1938) 39,570. 
Area, 6.9 sq.mi. It lies in a deep valley on the Hindburn, a feeder 
of the Calder. 

Accrington (Akcrenton, Alkerington, Akerington) was granted 
by Henry de Lacy to Hugh, son of Lcofwine, in Henry II’s 
reign, but came again into the hands of the Lacys. and was given 
by them {c. 1200) to the monks of Kirkstall, who converted it 
into a grange. It returned to the Lacys in 1287, was granted in 
parcels and like their other lands became merged in the duchy 
of Lancaster. In 1836 Old and New Accrington were merely 
straggling villages w'ith about 5.000 inhabitants. By 1861 the 
population had grown to i 7,688 owing to the railway junction, 
and it increased with the rapid development of the Lanca.shire 
coal field. Colton siiinihng and printing works, cotton-mill ma¬ 
chinery works, dye work.s, collieries and transport work employ 
the jieoplc. A girls’ high .school was opened in 1939. The Church 
of St. James dates from 1703. The original chapel was probably 
an oratory which was an off.shoot of kirkstall abbey. Ecclesiasti¬ 
cally, Attrington wa.s dependent on Altham till after the middle of the 
lyth century, dhe town was incoriiorated in 1878. Together with 
ihe urban^ di.sfricts of Church, Cla>'ion-le-Moors and Oswaldlwistle, 
Accrington returns on e ni emher to parliament. 

ACCRUED DIVIDENDS, the amount of the dividend on 
a stock which may be presumed to have been earned during the 
period between the last dividend payment and a later stipulated 
dale. Of cour.se .such an accrual of dividend is a mere presumption 
since dividends arc necessarily uncertain until at the end of a 
dividend period it has been ascertained that (here i.s a surplu.s 
from which to pay one, and it has been duly declared. It is quite 
unusual to sell stock for a certain price “plus accrued dividends,” 
although in the ca.ses of stock with dividend guaranteed {see 
Stock) or in cases of preferred stock of companies in wliich the 
dividend is practically certain, it is sometimes done. Stocks are 
not .sold “with accrued dividend” on organized exchanges, although 
it is the common custom to .sell bonds “with accrued interest” 
(ij.v.). The term accrued dividend must not be understood to 
carry intimation that dividends are in arrears iq.v.), that idea 
being conveyed by the expres.sion “cumulated dividend” or “accu¬ 
mulated dividend” (q.v.). (Sec Divwesds.) (J. H. B ) 

ACCRUED EXPENSES, costs which have accumulated but 
which have not been paid or formally entered in the accounting 
records. Such items ordinarily are not represented by formal 
claims against a bu.sine.s 5 and hence are not included in accounts 
payable. Thus, in determining operating costs for a given period, 
one must consider not only the expenses which have already been 
entered in the accounts but also any additional expenses applicable 
to the period but as yet unentered. Thus compensation owed to 
an employee for services performed since the last date of payment, 
rent owed to the property owner, interest on moneys borrowed, 
etc., are in the nature of accrued expenses. (G. L. C.) 
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ACCRUED INCOME, revenue which has been earned but 
which has not. been received or formally entered in the account¬ 
ing rccord.s. In the preparation of a financial statement of income 
for a given period of time, such amounts must be considered if 
an accurate result is to be obtained. Thus income repre.sentcd by 
rents on leased property must be accrued to date of statement, 
even though such rents are not due from tenants and will not be 
paitl until a later date. Similarly, interest on notes receivable 
and on loans receivable must be calculated and applied to the ac¬ 
counting period in which such iruorne i.s earned. 

((;. L. (' ) 

ACCRUED INTEREST, the amount of intere.-.t on a l)ond 
which has been earned over the [)eriud from the date of the last 
interest payment to some spec itied date, but which will not be paid 
by the isscKT of the bond until the next regular interest date. Bonds 
are almost invariably sold at a certain price plus accrued interest. 
Thii,s if the interest dates on a certain bond are Feb. i and Aug. i, 
and the bond is sold on May i, the buyer will pay the seller the 
stipulated price plus the interest for the three months during 
which the seller’s money has becui invested in the bond, and on 
Aug. t he will receive from the issuing corporation the full six 
months’ interest for the period from l eb. i to Aug. i. ILilf of 
this interest will repay the buyer for the accrued interest which 
lie paid to the seller, and the other half will be the interest for the 
three months during which his own money was invested in the 
bond. Hy specific agrecuneitl or notification bonds m.iy be sold 
“flat,” *. e., without considering any accrued interest. Defaulted 
bonds and income bonds are usually sole! ll.it since tlie interest to 
be received from them, if any, is always problematical. (Src. 
Hond ) (J. IF B.) 

ACCUMULATED DIVIDEND, dividend on cumulative 
slock which was due but was not paid during one or more prt'vious 
dividencl periods. Such unpaid hack dividends accumulate and 
it is essential that if be paid in full before any dividend can 
legally he paid on the comnion stock (Srr Cttmt i.ativf Prf.f- 
LKFNCF Share ; Divioknd. ) 

ACCUMULATION, in law, the continuous adding of the 
interest of a fund to the [irinc ipal, for the' benefit cjf some person 
or persons in the fill are. Frevioiis to i.Soo this accumulation 
of properly was not forbidden by English law', provided the 
period during which it was to accumulate did not exceed that 
forhidden by the law against perpeluitie.s; viz., the pc'riod of 
a life or lives in being, and .m years afterwards. In iSoo. how'- 
ever, (he law' W'as amended in conseciuence of the eccentric W’ill 
of I’etcr 'riiellusson (i7,^7-ci7), an English merchant, who di¬ 
rected the income of his jiroperty, consisting of real estate of 
the annual value of about £5.000 and personal estate amounting 
to over £1)00.000, to be accumulated during the lives of his 
(hildren, grande hildreii and great-grandchildren, living at the time 
of his death, and the survivor of them, I'he hcc^ue.st was held 
valid {TJicIlussiifi v. Woodford, i7t;S, 4 Vc'sey, .^37). 

To prevent such a disposition of projrerty in the future, the 
Accumulations Act, 1800 (known also a.s the “Thelius.son Act”) 
was pas.scd, by which (as altered and rc'-enacfeel by the Law of 
Pro[)erly Act. 19:5) it W’as enacted th.it no jiroperty should be 
accumulated for any longer term than either (i) the life of (he 
grantor or .settlor; or (i) the term of years from his death; 
or t.O during the minority cjf any ju-rson living or on vvntro do sa 
mho at the time of his death; or (4) during the minority of any 
[lersun who, if of full age, would be entitled to the income 
directed to be accumulated. The act does not extend to any 
jirovision for payment of the debts of the grantor or of any 
other jH'rson, nor to any provision for raising portions for the 
children or remoter issue of the settlor, or any jw'rson interested 
under the .settlemc'nt, nor to any direction touching the produce 
of timber or wood, It does not ajijily to projH'rty in Ireland. 
The act has been amended by the Accumulations Act. 1892, which 
forbids accumulations for the jmrjiose of the purchase of land 
for any longer jv'riod than during the minority of any person 
or jxirsons who, if of full age, would be entitled to receive the _ 
income. The Accumulations Act, 1800, was ajijdied to heritable \ 
property in Scotland by the Entail Amendment Act, 1S4S, and i 


the saving clause as to provision for jiayment of debts was dis- 
applicd to Scotland by the Entail Act, 1914. Accumulations Act, 
1892, applie.s to Scotland. (See Trust and Trustees.) 

ACCUMULATIVE STOCK: sec CuMULAmT Preference 
Share. 

ACCUMULATOR (STORAGE CELL). In the case 
of a voltaic electrical battery or primary cell, the progress of a 
rhemiral reaction or series of reaction.^ is utilized for the produc¬ 
tion of an electric current, and on comjdetion of the chemical 
changes, the efficiency of the battery may he restored by renewing 
the electrodes and electrolyte. With an accumulator or secondary 
cell, on the other hand, the change of chemical into electrical en¬ 
ergy is a reversible process and, by ajiplying an electric current to 
the cell, the chemical substances involved in the reaction are re¬ 
stored to their original condition. Theoretically any reversible cell 
can be used as an accumulator of clei trical energy. Cells of practi¬ 
cal importance to which this article is limited are the lead-acid cell 
and the nickel-iron alkali cell. The former of the.se is based on the 
changes whith metallic lead and its comjaounds undergo in dilute 
suli)huric acid by the action of the current. The accumulator 
devised by Plante in 1859, con¬ 
sisted of two sheets of lead sejia- 
rated by strij)s of rubber and 
rolled in the form of a .spiral. 
After rejjeatedly charging and 
discharging with occasional re¬ 
versals of jxilarity thi? cajiacily of 
the cell is gradually liuilt up. 
Fig. I.—accumulator devised by one jdate accjuiring a coating of 
R. L. G. PLANTt, A fORCRUNNER j^pongv Icail aiul the Other one of 

OF THE MODERN STORAGE CELL , , •, , 

lend jnroxide (tig. i (. 

In t 88 i Eauri^' devised a ]>roc('s.s for jiasting on the j>l;iles com- 
j)ounds of lead which could be more easily formed into the active 
materials of the cells. A marked inrrea.se in the ca{);i( ity over the 
rianle cell w-as thus obtained, but the adherence of the active 
material to the plates proved to be unsatisfactory. The numerous 
tyjjes of cells now in use differ j)rincij):illy in the manner in which 
the.se active masses of .spongy' lead and lead [fcroxide are pro¬ 
duced and retained in the electrodes. Volckmar in iS.Si introduced 
the use of lead jdates [)rovidL‘d with jx-rforalions which were lilled 
with a mass of pulverized lead. Swan- devised a grid of cellular 
structure to act as sujiport for the active material. The Torrens 
grid jxatented in 18S8 consists of a double lattice or mesh work 
of intersecting ribs of triangular cross .section with the ajie.xes 
jKiinling inwards so as to form rectangular s])aces into which the 
l)astc is pressed. 

Modern Types of Construction. —With the positive plates, 
the grids al.so play an imjiortant [xart in conducting and distributing 
the current, since the resi.stivity of lead jKTOxide is as high as 5 6 
to 6 8 ohm eras, or some 300,000 times that of pure le.ad. At, the 
jiresent lime, the metal used for the construction of grids consists 
of an allcjy of lead with aliout "^'0 of antimony. The alloy is more 
resistant against clectro-chemical corrosion than })ure lead and 
docs not lose its strength as a sujijKmt by being attacked as the bat¬ 
tery' is used. Further on moulding the grids the alloy enables the 
production of sharper castings through the i)ropc'rty of the molten 
alloy of c.xpanding slightly' in solidifying and it has the further 
advantage over lead of a Icnver temjierature coefficient of expan¬ 
sion. The grids for positive and negative plates are frequently of 
a similar construction though the negative grid may be lighter on 
account of the higher conductixaty of its filling and of its being 
less subject to corrosion. The paste most commonly used as a till¬ 
ing for the grids consists of litharge, PhO, or red lead, Pb/)*. or a 
mixture of the two. The mixture is made into a stiff paste with 
sulphuric acid, when a reaction occurs which leads to a binding 
together or cementing of the material on account of the formation 
of lead sulphate and 'peroxide in accordance with the equation 

PbO+ 1 = PbSO< -P H jO 

Pbj04 -f 2H3SO4 - PbOi-f 2 PbSCb 4 - 211=0 

^FAectridan, vi. 323; vii. 122, 249. 

‘EIrctrician, j88j, v'iii. 142, Brit. Pat. 2272, r88i. 





ACCUMULATOR 


The pasted plates are allowed to dry and then alternately ox- 
idized and reduced by electrolysis in dilute sulphuric acid or a 
sulphate solution. By the process known as “formation” the plates 
which are designed for the positives are made the anode in the 
forming tank and the plates for the negatives arc made the 
cathode. It is impracticable and undesirable to remove the last 
trace of lead sulphate. Formation by this process u.sually requires 



INTO WHICH ARE PRESSED ROSETTES OF CORRUGATED PURE LEAD TAPE 

''cvcral days to comjilete when the paste of the negatives becomes 
reduced to metallic lead and that of the positives oxidized to 
(x-roxide. 

The Plante type of plate which is largely used for positives may 
consist of a lead plate provided with deep grooves or thin vertical 
laminations strengthened at intervals by horizontal binding ribs, 
in a further modification, the Ro.'^rite positive plate (fig. a), 
the plate is provided with circular perforations into which are 
|)ressed rosettes of corrugated pure It^ad tafTc. These rosettes 
provide the active material, and during the process of formation 
they expand in the holes in the grid. 

A form of plate employed cxten.sively for the negatives of sta¬ 
tionary batteries is the box type (fig. 3 ). 

This eonsisls of a hard lead alloy frame cast in tw'o halves, 
each having an outer face of finely perforated sheet lead and a 
grid cast on the inner face. The active material is inserted into 
the box or cages formed by placing the two halves of the grid 
against each other, after which the latter are riveted together. 
This device enables the use of spongy lead in a loose form which 
would not be retained by an open grid. This type of plate is not, 
however, suitable for light portable cells on account of the extra 
weight and thickness of the plates. 

The Plante type of plate is used almost c.xclusivcly for the posi¬ 
tives of modern cells for general purposes where weight is not the 
main consideration but for negatives this ty|je of plate has been 
practically entirely superseded by other designs which employ the 
Faure system of the pasted plate. The life of a pasted positive is 
short compared with a Plant6 plate but for most purposes this 
disadvantage is compensated by its greater capacity for a given 
weight, and the pxisted type of positive is in general use for every 
kind of portable cell, such as those employed for car lighting and 
starting, electric vehicles and tram lighting. 

The accumulator or battery is completed by assembling in 
juxtaposition a group of the positive plates with a suitable par¬ 
allel spacing. The plates are secured by burning the projecting 
lugs on the top surface to connecting bars of lead or lead-antimony 
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alloy. A group of negative f)lates are arranged in the same man¬ 
ner, with the projecting lugs on the side opjTOsitc to the lugs of 
the positives*;. The two group^s are interleaved, the positive and 
negative group>s alternating. Actual contact between p)lates of opv 
px)site piolarity is prevented by the insertion of a suitable typ^e of 
separator. 

The types of scpiarators used include grooved boards of wood, 
glass, rubber or celluloid which secure the plates along their 
edges or else thin pTerforated diapThragms of hard rubber W'hich 
arc connected between the pdaies and p)revent short circuiting 
through buckling of the pdates or the formation of metallic con¬ 
nection through scaling or “spmmting” from the electrodes. An 
improved design of sepTurator is described by M. Wilderman*. In 
this method use is made of a pTorous form of ebonite which is 
moulded from jx)wder and mounted in a frame of solid ebonite. 
By means of electro-osmotic action, liquid is drawn through the 
p)ores of the diaphragm during the charge or discharge of the cell 
and the circulation of electrolyte on the surfaces of the plate is 
thus pvromoled. The increase in the diffusion of free acid brought 
about by this automatic mixing and circulation of the electrolyte 
between the electrodes improves the performance of the cell by 
raising the capacity at a given discharge rale. The frame of the 
diapjhragm which fits closely in between the plates prevents at 
the same time their buckling and bending. The assembled pdates 
are then mounted in the containing vessel compiosed of glass, cellu¬ 
loid. hard rubber or lead-lined w'ood and an electrolyte of a 
solution of sulpdiuric acid in water added. The compdete cell is 
always arranged so that the outside or end pilales are negative. 
The cells are connecteil in series for which pmrpjose the ]>o.sitive 
bar of each cell is joined by burning or boiling to the negative bar 
of the next cell in the series. 

The electrolyte empiloycd for lead batteries consists of a 
dilute solution of .sulphuric acid. For stationary batteries of low 
ilischargc rate, a solution of density 1-20 to 1-23 is empdoyed, cor- 
respumding to 28-32(:f, by weight of acid in solution while for 
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Fig, 3.—A FORM OF PHTE KNOWN AS THE BOX TYPE IS USED EXTEN¬ 
SIVELY FOR THE NEGATIVES OF STATIONARY BATTERIES 

pjortablc batteries and those of high discharge rate such as em¬ 
pdoyed in starting, and truck and tractor batteries, a solution of 
density 1-27 to 130 is empdoyed corresponding to 26-40% by 
weight of acid in solution. In hot climates acid of lower concentra¬ 
tion is required on account of the increased rate of chemical 
action. 

Chemical Characteristics of the Lead Accumulator_^A 

feature of the lead accumulator is that the reacting lead com- 
^Ckfm. Ind. 1937, xlvi. 51. 
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pouiul>i and produft.'' arc highly insoluole in the electrolyte; the | 
only change whiih is produced in the electrolyte during charging 
and discharging is cotisequently a variation in the concentration 
of .sulphuric acid. 'Ihis change in (omentration is brought about 
both through the formation of lead sulphate and through the 
production of wafer by the reaction attending the discharge, and 
conversely, the [iroduction of sulphuric acid and lo.ss of water 
from the elei trolyte. 

The mechanism of the action of the lead accumulator during 
the charging is most satisfactorily explained by the “double sul¬ 
phate" theory first put forward by Ghidstone and Tribe in 1882. 
'I’his theory a((<mnt.s most directly for the observed formation of 
lead suljihatc at the electrodes and the fall in concentration of 
sulphuric ai id during discharge. 'I he total chemical change occur¬ 
ring during the operation of the cell is accr»rdingiy expressed by 
the ecjuation: 

PbOuT I’b f 2II,S(>4. .X2PbS()4-f 2H2O, 

the reaction proceeding from left to right during discharge and 
conversely from right to Icll during charge. During the rlischargc, 
both the lead [nroxide of the jjositive and the lead of the nega- 
tiec plate are thus iran.slormed into lead suljibate, and sulphuric 
acid is removed from, and water added to, the eieclrolyte. During 
the charge, lead sulphate is oxidized at the anode to lead peroxide 
and retluced to lead at (he cathode, in both cases with liberation 
of suli-ihuric acid to the eleitrohie while loss of water occurs by 
electredytic decomposition. A cell is fully charged when the plates 
regain their original condition and (he passage of the current pro- 
duies no further change in the active materials which consist of 
lead peroxide and simngy lead respectively. When current is 
passed beyond this stage “gassing" results at both plates due to 
the liberation of free hyrlrogen which occur.s at the cathode and 
oxygen at the anode. The free ‘ ga.s.sing*’ at Imth plates and the 
attainment (jf a maximum of sj)e(ilie gravity of the electrolyte are 
inditations of (he (ompletion of eharging. 

Theory of the Electrical Changes.--During discharge of the 
cell the real (ions at the cIcctriKh's which lead to the production of 
current may be represential as fcdlow.s: At (he negative clectrode.s 
(he finely divided lead on account of its solution pressure; exerts a 
leruU-ncy to assume the ionic condition, whereby each atom of 
lead aiquires two positive charges, the cctrresponding negative 
(harge being imparted to the electrode, charging this to a definite 
potential, 'fhe phi'nDtnennn may be cxi>ressed by the equation 
Pb ”- Pb"-f' 2O and proceeds until the magnitude of the potential 
charge' acquired by (he negative electrode counterluilances the 
tendency ol tlic lead to ionize when further action ceases. In the 
electrolyte the lead ions emounter opposit(‘ly-cbarged ions of S()«". 
Intt'iaction between these ions takes place to give an e(|uilibrium 
re[>resc'iil('d by the ecjUalion Pb"+ SOi"?rtPbS(b. In accordance 
with this (<1111111)111101, when the product of the concentration of 
the Pb ‘ and .SO/' ions reaches a definite value known as the 
.solubility jirodiut, separation of solid lead .sulphate occurs on the 
el<'( t rode 

At the positive pole, according to a theory of Lc Blanc, lead 
peroxide passes into solution in the form of hydrate PbiOlDi 
W'hi( h dissociates to give tetravalent lead ions, IT)"" and Oil'. 
'I'he comenlration of these ions is determined by their solubility 
product in accordance with the relation 

(" is the c oiu( iilralion and k is a constant. The Pb '*- ions may 
al.so be regarded as entering into equilibrium with the SO/' ions 
to form I’h (.SO,),. Thi.s compound can only be present at a verj' 
low (Otuentr.ition and exert.s a tendency to lo.se two positive 
charges and change to bivalent lead, or Pb""—>Pb"-f 2©. The 
positive ch.iree is delivertil to the outside circuit and the bi-valent 
lead then re.uts to form lead sulphate as at the negative jxtle and 
the lead peroxith' of the positive is thus gradually replaced by 
solid lead sulphate .A further (hemical reaction which accom¬ 
panies the aliove changes during the discharge of the cell is the 
comhiiiation of IT ions formerly associated with SO/' and the 
OIT ions from the lead tetrabydrate, to form water. The complete 


reactions which take place during the discharge can be expressed 
by the following scheme;— 

PbOj 4 - 4H ?=±Pb" " + 2HjO 

At the negative pole lead sulphate dissolves to a certain extent 
and dissociates to Pb” and SO4" ions and on the application of an 
external potential more negative than the cell the charges on the 
Ph"ions are neutralized and the atoms are deposited on the elec¬ 
trode as .solid lead, while the accompanying SC)/' ions migrate 
towards the positive yjole. At the positive jiole the bi-vaicnt lead 
ions acquire a further charge and are changed into tetravalent ions 
which then react with w.atcr in accordance with the following 
reactions:— 

Pb""-f 211.0 =Pb 02 T 4 ir 
Pb""-f4H20 = Pb(0ir),,+4ir 

The tetravalent lead may alternatively be regarded as first 
forming lead bi.sulphate with the free SO4" ions. The lead bisul¬ 
phate reacts as follows:— 

Pb(so02-f2n,O;2:trbo.4-2ii2SO4 

The total change in the cell during discharge may accordingly 
be represented by the scheme;— 

Negative, J’ositive. 


Pb 

Pb02+2H2S04V-^Pb(S04)2 + 

I 

'T 

;i 

-Pb" 

-4-2S04" + Pb"" 

11 

\1... 

Pb.S()4 

Ph" f .;0 
't 


ll 

Ph.^Oi 


and conversely, during the charge the re.n tion is represented by 


the tal)le;— 

Negative. Positive. 

]T>S 04 PbSO, 

it It 

,Q_]>b"-l- - I P b-P2 0 

1 I / 1 

Pb 2SO4'' Pb • 


rb(S 04 ) 24 - 2II2O ^ PbOa-f 2IDSO4 

Liehenow {Zeif. Elchiroch, ii., 420. 653 (uSejs) developed a 
somewhat different theory to explain the reaction.s taking place 
in flu* lead accumulator. This is based on the assumption that a 
solution of lead siiliihate contains, in addition to Pb" and SO4" 
ions, a certain quantity of PbO," ions, formed by the union of 
Pb" with O" ions of the water, or else by hydrolysis, thus 
rb"-P2iraO = PbO/'T-4H'. 

At the positive electrode, lead peroxide pa.sses into solution as 
PbOa," imparting two positive charges to the electrode. This then 
reacts with the H' ions of the acid as follows;— 
ri)02"+4ir = rb"+ 21120. 

The lead ions combine with the SO/' ions of the acid to form the 
solid sulphate 

rb"+so/'=rbso 4 . 

At the negative electrode, fhe change consists in the passing of 
lead into the ionic condition and then combining wdth a SO4" ion 
to form solid .sulphate as represented by the Le Blanc theory. 

During charging the reverse action occurs, i.e., at the positive 
pole, PbO/' ions and at the negative Pb” ions are precipitated 
from .solution. The ions in solution are furnished by the PbS04, 
accumulated at the electrodes. 

Influence of Impurities in the Electrolyte on the Opera¬ 
tion of the Cell. —On account of the deleterious action of most 
impurities, distilled water only should be used in the preparation 
of the electrolyte. Rain water, if uncontaminated, may be cm- 



ACCUMULATOR 109 


ployed The influence of different impurities on the action of the 
cell has been investigated by G. W. Vinal and F. W. Altrup^ who 
ascertained, by periodic weighings of the plates, the amount of 
formation of lead sulphate which results from the discharge of 
either the positive or negative plates in sulphuric acid. A certain 
amount of lead sulphate is formed as the result of local action 
when the plates are immersed in even the purest acid soluiion.s 
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Fig. 4 .—RELATIVE CONDUCTIVITY OF ALL THE STRENGTHS OF SULPHURIC 
ACID SOLUTIONS 

obtainable. Detrimental impurities may act in the following ways; 
(I ) by corroding the plate, (2) by accelerating the formation of 
lead sulphate or (3) by being deposited in the pores of the plates. 
It was found that electrolyte, containing only one part of plati¬ 
num in ten million parts of solution, increased the local action at 
the negative plate.s by 50%. A metal of thi.s type is mainly harm¬ 
ful in destroying the “overvoltage” of the cell on which it.s stability 
depends. The [wtential difft'rcnce between the charged accumu¬ 
lator plates is greater than the value normally required to decom¬ 
pose the electrolyte with the liberation of hydrogen and oxygen. 
The fact that this reaction docs not occur and lead to the di.s- 
charge of the cell on standing is due to the high overvoltage or 
passivity exerted by the electrodes to the evolution of these gases. 
In the presence of a highly electro-negative metal this overvoltage 
effect is destroyed. 

Copper, like platinum, deposits on the negative plate, but pro¬ 
duces le.ss effect. Iron in the ferric condition is reduced to the 
ferrous condition at the negative plate and then is oxidized to the 
ferric condition at the positive jttate, and also to some extent by 
the air. The action of iron on the negative plates is much more 
pronounced than on the positives and the local action produced is 
in excess of the amount which would be calculated from the reduc¬ 
tion of the ferric sulphate. Manganese deposits as peroxide upon 
the po.sitive plates, and produces serious effects. It covers the 
active material of the plate, closes the pores and causes a large 
amount of charging current to be wasted as gas. 

ELECTRICAL CHARACTERISTICS 
Accumulators in Repose. —Accumulators contain only three 
active substances—spongy lead on the negative plate, spongy lead 
peroxide on the positive, and dilute sulphuric acid between them. 
Sulphate of lead is formed on both plates during discharge and 
brought back to lead and lead {peroxide again during charge and 
there is a consequent change in the strength of acid during every 
cycle. The chief properties of these substances are shown in 
the Table. 

Am^. Instil, EUct. Eng. 1934, xlUL 709. 


Table 


Sub.stancc. 

'■— ■ .. 

Uolour. 

Density. 

Specific 

resistance. 

I.tad . 

Slate hluc 

n *3 . 

o ooooiQi; ohm. 

IVroxklv of h ad. 

Dark brt>wn 

9-28 

S'O to 6-8 „ 

Sulphuric acid after 
chargr . 1 

Hear liquid 

r ■ jio 

j«37 ohm. 

Sulphuric add after 
diM hargc . 


1-T70 

i-.?8 „ 

Sulj)hurit' acid in 

t. 

below 

8-0 ,, 

Sulphate of lead. 

\Mdte 

1 

non-conductor 


The curve in fig. 4 show.s the relative conductivity of all the 
strengths of sulphuric acid solutions, and by its aid and the figures 
in the preceding table, the specific resistance of any given strength 
can be determined. 

The lead accumulator is .subject to three kinds of local action. 
First and chietly, local action on the positive plate because of the 



THE ELECTROMOTIVE FORCE 

contact between lead i)croxide and the lead grid which supports it. 
In carelcs.sly made or roughly handled cells this may be a very 
serious matter. It would be so in all circumstances if the lead 
sulphate formed on the exposed lead grid rlid not act as a covering 
for it. It explains why Plante found “repose” a useful help in 
“forming” and also why po.silivc plates slowly (li.sintegrate; the lead 
support is gradually eaten through. Secondly, local action on the 
negative plate when a more electro-n(;gativc metal settles on the 



1.175 DENSITY AND THEN PLACED IN DISTILLED WATER 

lead. This often arises when the original paste or acid contains 
metallic impurities. Similar impurity is also introduced by scrap¬ 
ing copper wire, etc., near a battery. Thirdly, local action due to 
the acid varying in strength in different parts of a plate. This may 
arise on cither plate and is set up because two specimens of cither 
the same lead or the same peroxide give an c.m.f. when placed in 
acids of different strengths. J. H. Gladstone and W. Hibbert found 
that the e.m.f.'depends on the difference of strength (Jour. Jnst. 
Elect. Eng. 1892). The observations with very strong acid were 
difficult to obtain. C. Hein (Elek. Zeit 1889), F. Strienx (Ann. 
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Fig. 7.—the influence of diffu¬ 
sion ON THE ELECTROMOTIVE FORCE 


Phys. Chf’tn. xlvi. 4491 and F. Dolezalek (Theory of Lead Accu- 
mulators, p, $ 5 ) have also given tables. 

It is only necessary to add to these rc.sult.s I he facts illustrated ' 
by (he following diffusion curves, in order to obtain a complete 
explanation of the behaviour of an accumulator in work. Fig. 6 
shows the rate of diffusion from ijlates soaked in acid of density 
T 175 and then placed in distilled water as described in a paper by 

R. Duncan and If. Weigand .... __ __ 

(Klcc. H'orld \.y. i8Sg), who | j 

were the first to show the im- | , 

porlance of diffusion. About | -^1--rn 

one half the acid diffused out 1 ■ - - -r - 

in to minute.s, a good illustra- j __ 

tion of the slowness of this j ^ ^ ^ __ 

j)rote.s,s. The rate of diffu.sion i.s \ t r — ——- 

much the same for both po.si- i 21 ! 

tive and negative plates, but zos X --- 

slower for discharged plates IL_J_ LJ _ 1 — 

than for charged ones. ° ' J ^ 

The influence of diffusion on 

the electromotive force is illus- -- 

trated by fig. 7. A (ell was pre- sion on the electromotive force 
pared with 20% acid. It al.so 

held a porous pot containing stronger acid, and into this the 
positive plate was suddtniy transferred from the general binly of 
luiuid. 'J'he e.m.f, rose by diffusion of stronger acid into the pores. | 
('urve I. in fig. 7 shows the rate of rise w'hen the porous jiot con¬ 
tained ,t4% acid, curve IF was obtained with the stronger (sH*;;,' i 
acid. Of these two curves the first is more useful because its 
conditions are nearer those which occur in practice. 

At the end of a distbarge it is a common occurrence for the 
plale.s to be standing in ai id, wdiile inside the jiores the acid 
may not exceed 8'';^ or If the di.scharge is slopiied, w'c have 

conditions somewhat like tig. 7 and the e.m.f. bt^gins to rise and 
increases by about o 08 volt in one minute. 

In examining the effect of repose on a charged cell, Gladstone 
and Tribe’s experiments show that peroxide of lead lying on its 
lead support snfU'rs Irom local aition, which reduces one molecule 
of I’bOa to ,siil[)hale at the sauK' time that an atom of the grid 
below it is al.so thanged to suliihate. Thi're i.s thus not only a lo.ss 
of the available peroxide but a corrosion of the grid or plate. It is 
through this action that (he supports gradually give w’ay. On the 
negative plate an action arises beUveen the finely divided lead and 
the sulphuric acid, with the result that hydrogen is .set free;— 
I’b+lI.SO^-PbSOrf ID. 

Thi.s involves a diminution of available spongy lead, or lo.ss of 
capacity, occasionally with serious conseciueiues. In the discharge 
it becomes sulphated in excess since the better positive maintains 
the e.m.f. too long. In the succeeding charge, the positivi* is fully 
charged before the negative and the differences between them tend 
to increase in each i ycle. 

Charge and Discharge.—The most important practical con- 
.siderations with an aicumulator are.—its maximum rate of w’ork- 
ing; capacity at various discharge rates; efficiency; and length of 
life. Ai>;in from mechanieal injury all these depend primarily on 
the construction of the cell, and then on the method of charging 
and t\'vsch;\Tging. For each t.y\K‘ and size of cell there is a normal 
maximum discharging current. to this limit any current, may be 1 
taken; beyond it, the cell may suffer if discharge be continued for 
any appreciable time. The most important point to attend to is ! 
the voltage at which discharge will cease. The potential difference 
at terminals must not fall below i-8o volt during di.scharge at or¬ 
dinary ratr.s (lo hours) or 175 to 170 volt for i or 2 hour rate. 
These voltages indicate that the acid in the pores is not being re¬ 
newed fast enough, and that if the discharge continues the chemi¬ 
cal action will change: sulphate W'ill not be formed in situ for 
want of acid. Any such change in action is inimical to reversibility 
and therefore to life and constancy in capacity. Thus when at low 
discharge rates the voltage is i-8o volt, the acid in the pores 
has weakened to a mean value of about 2-5% (see fig. 5) which is 
quite cvmsistcnl with some part of the inferior being practically 


pure water. With high discharge rales, as much as 01 volt may 
be lost in the cells by ordinary ohmic fall, so that a voltage read¬ 
ing of I-7S corresponds lo an e.m.f. of a little over i-8 volt, and 
a very weak density of the acid inside the pores. Guided by these 
figures an estimate can be made of the permissible drop in ter¬ 
minal volts for any given working conditions. 

Fig. 8 shows a tyiiical discharge curve. Noteworthy points are; 
(i) at the beginning and at the end there is a rapid fall in P.D. 
with an intermediate jieriod of fairly uniform value, (2 ) whem the 
P.D. reaches i-6 volt the fall is so rapid that there is no advantage 
in continuing the action. When the P.D. had fallen to i-6 volt the 
cell was automatically .switched into a charging circuit, and with 
a current of 9 amperes yielded the curve in fig. 9. Here again there 
i.s a rapid variation in P.D. (in these ca.ses a rise ) at the beginning 
and encFof the operation. The cells were now carried through the 



Fig. 8.—change in electromotive force with time of discharge 

.same cycle several times, giving almost identical values for each 
cycle. After .some days, however, they became more and more 
difticult to charge, and the return on discharge' was proportionately 
less. It became impossible to charge uj) to a P.D. of 2 4 volts, and 
finally the capacity fell away to half its first value. Examination 
showed that the plates were badly scaled, and that some of the 
.scales had partially connected the plates. These scalo.s were re¬ 
moved and the experiments resumed, limiting the fall of P.D. to 
I-8 volt. Tht-* difficulties then di.sapi)eared, showing that discharge 
to 1-6 caused injury that did not arise at a limit of i-8. Before 
describing the new results it will be u.seful to examine the.se two 
cases in the light of the theory of e.m.f. already given, (a) At the 
moment when previous charging ceases the pores of the positive 
plate contain strong acid, brought there by the charging current. 
There is consequently a high e.m.f. But the strong acid begins to 
diffu.se away at once and the e.m.f. falls raiiidly. Even if the cell 
were not discharged thi.s fall would occur, and if it were allowed 
to rest for 30 minutes or so the discharge would have begun with 
the thin line (fig. 8). (b) The pores being clogged by sulphate, 
the peroxide cannot acquire acid by diffusion, and when s% is 
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Fig. 9.— change of electromotive force with time of charge 

reached the fall in e.m.f. is disproportionately large (see fig. 5). 
If discharge is stopped, there is an almost instantaneous diffusion 
inw^ards and a rapid rise in e.m.f. 

Capacity of the Cell. —A knowledge of the capacity of the 
cell for storing electric energy is of great importance, and is read¬ 
ily determined by allowing a regulated current from a fully- 
charged cell to pass through a recording ammeter or copper volt¬ 
meter until the voltage has fallen to about i-8 volt. The product 
of the amount of current in amperes by the length of time in hours 
gives the capacity of the accumulator in ampere-hours. The rate 
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of discharge must be noted, as the capacity varies somewhat with 
the rate at which current is taken from the cell. 

In tig. 10 diagrams are given of two types of chloride cells 
showing the curves of voltages during charges following 5-hour 
discharges, and curves for discharges at i, 3, 5 and 10 hour 
rates. 

Current and Energy Efficiencies. —The current or ampere- 
hour efficiency is the ratio of amp. hours yielded during discharge 
to the amp. hours required to restore it to its original value by 
charging. In practice, a current efficiency of 90-95'^^ is normally 
ohtaineil under working conditions. The energy, or watt-hour 
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Fig. 11 .—the one-piece positive Fig. 12 .—the two-piece negative 

PLATE OF THE TUDOR CELL PLATE OF THE TUDOR CELL 

slot-shaped intervening pieces. The ribs are intersected at inter¬ 
vals by shorter horizontal supports to give the plates rigidity in 
both directions. By means of an improved Plants process an 
adherent and homogeneous coating of peroxide is formed on the 
large surface provided by these plates. As the coating of active 
material on the surface is thin, plates can be charged and dis¬ 


charged at high rates without damage. Each negative plate con¬ 
sists of two lead grids riveted together; stout horizontal and 
vertical ribs divide the inside space into a number of small com¬ 
partments w'hich are tilled with active material. The sheets of 
Ix*rforated lead on the outer surface of the plates hold the active 
material in position but at the same time allow free circulation 
of the acid (figs, ii and 1:). 

Each pair of plates is separated cither by glass tubes which are 
held in position by guiding pieces cast on to the lugs of the nega¬ 
tive plates, or by wood board separators which have previously 
been specially treated to remove deleterious matter. In cells with 
lead-lined wood bo.xes, gla.ss tubes are also inserted between the 
end negative plates and the lead lining of the box to prevent 
the plates coming into direct contact with the lead lining. 

The Chloride Cell.—The chloride cell has a Plants positive 
with a pasted negative. For the positive a lead casting is made, 
about o-4in. thick pierced by a number of circular holes about 
Un. in diameter. Into each of these holes is thrust a roll or rosette 
of lead ribbon, which has been cut to the right breadth (equal 
to the thickness of the i^late) then ribbed or gimped and finally 


ITl I Mil M14+41 u 

I 2 3456708 10 HOURS 


Fig. 10. —voltages during charges following s hour discharges 

AND CURVES FOR DISCHARGES AT 1, 3. 5 AND ID HOUR RATES FOR TWO 

TYPES OF CHLORIDE CELLS 

efticiency is of the greatest value in gauging the practical results 
of an accumulator. The watt-hours taken up by a cell during 
charge or given up during discharge are given by the expression; 
time (in hours) ami)eres x average volts. The watt-hour effi¬ 
ciency is consequently equivalent to the product of the ampere- 
hour efficiency into the ratio of the average volts on di.schargc to 
average volts on charge. The w'att-hour efficiency of a ceil in 
practice usually ranges from 72 to "jS'/f, and is higher for low 
than for high rates of charge and discharge. 1 

TYPES OF ACCUMULATORS ' 

The Tudor Cell. —The Tudor accumulator is designed pri¬ 
marily for use as a stationary battery and is suitable for lighting 
and power requirements generally where a large capacity and high 
efficiency arc required. The positive plates arc made of pure lead 
and cast in one piece with thin vertical ribs and provided with 




; Fig. 13.—THE POSITIVE PLATE OF FiG. 14.—CROSS SECTION OF THE 
' THE EXIDE -MRONCLAD * BATTERY tXIDE - IRONCLAD ’ TUBE 

coiled into a ro.sette (c/. tig. 2). The rosettes have sufficient 
spring to fix thi-niselvcs in the holes of the lead plate, but are 
keyed in position by a hydraulic press. The plates arc then 
“formed” by passing a current for a long time. The negative plate 
con.sists of a grid with thin vertical ribs, connected horizontally by 
small bars of triangular section. The bars on the two faces are 
“staggered,” that is, those on one face arc not opposite those on 
the other. The grid is pasted with a lead oxide paste and after- 
w'ards reduced; this is known as the “cxidc” negative. 

The larger sizes of negative plate arc of the “box” type, formed 
by riveting together two grids and filling the intervening space 
with paste (f/. fig. 3) 

Exide Ironclad Battery. —This type of battery is designed 
primarily for use with electric locomotives, trucks, tractors, cranes 
and other purposes where heavy duty and resi.stance against 
vibration arc required. The positive plate (fig, 13 > is built up of a 
number of specially .sha|)ed antimonial-lead rods held in a vertical 
plane by top and bottom castings of lead. These rods arc sur¬ 
rounded by .sheaths, or tubes, of a special cla.ss of ebonite in which 
they stand concentrically, the space between the rod and the tube 
I being filled with active material. (F'or complete cell see fig. 20 I 
1 In this plate the peroxide of lead used for the active material 
is so applied that it fills entirely the space round the lead rod and 
when fully “formed” becomes a close-fitting tul^e making good 
contact with the supporting rod. The ebonite tubes arc slitted 
horizontally to allow the electrolyte to gain access to the active 
material; and, f^urther, they arc of an appreciably elastic nature, 
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and BO allow for expansion or contraction of the active material. 
The slitting of the tube.s (figs. 14; 15) is so conducted that no ac¬ 
tive material can fall out and yet the resistance to the electrolyte is 
reduced to a minimum. 'J'he negative plate is similar to that of the 

ordinary Exide cell but is made of in- --- 

creased thickness and arranged to have 
approximately the same commercial life ^ 

as the positive plate so as to avoid ^ ^ 

renewals. ^ ^ 

Eigs. 16, 17 and 18 show the negative ^ 

plate which consists of a grid of hard ^ 

antimonial lead .supporting and contain- ^ ^ 

ing strip.s of active material which is ap- ^ 

plied to the grid in the form of paste. ^ ^ 

To prevent contact between the grids ^ 

through buckling or distortion, thin dia- ^ ^ 

phragms of prepared and treated wood ^ 

are applied on each side of the positive ^ 

plate as in fig. 19, ^ ^ 

A vehicle battery coji.sisls of a number ^ 

(often 40 to Ho) of celb, coupled by con- ^ 

necling strajes. At a normal discharge ^ ^ 

rate of 5 hours the capacity of the large ^ 

units ranges from 3-5 to 4 8 ami>. hours 

l>er lb. of ( ell according to the design. „ co.Vi*t«*» or rHio»,D« itio 
At an average voltage of 2, this corre- *^01**0* to . ltd. 

sponds to from 7 0 to 9 6 watt hours 

, , . EXIDE ••IRONCLAD ’ TUBE 

Ijer lb. of the active material emiiloyed. 

Care of Lead Accumulators.—The satisfactory working and 
durability of batteries depends largely upon the purity of the 
electrolyte employed in the cells. Only pure hrim.slonc sulphuric 
acid diluted with distilled water to a specific gravity of 1-200- 
1-210 at a temjjeraliirc of 60E. should be used. Apart from this 
the following simple rules should be observed;— 

t. Never discharge below a jiotenticd difference of 1-85 (or in 
rapid discharge i-H I volt. 

2. Never leave the (ells distharged, if it b(i avoidable. 

3. (live the cells a siH'cial ecjualining charge once a week. 

4. Make a periodic examination of each cell, determining its 
e.m.f., density of acid, the condition of its plates and freedom 
from growth. 



•t cou»Ti»T or cklo»ioi ilhctiiical »to». tr courifst or cHiomot eLtCTHiCAL STOi- 

ASI CO,, LTO. *C( CO., CIO. 

FlO. 16.— THE NEGATIVE PLATE OF FlG. 17.— ANTIMONIAL LEAD GRID 
THE EXIDE IRONCLAD BATTERY OF THE EXIDE • IRONCLAD ' BAT- 
AS IT APPEARS BEFORE TREATMENT TERY BEFORE PASTING 


5. If any cell shows signs of weakness, keep it off discharge till 
it has been brought hack to full condition. See that it is free from 
any connection between the plates which w'ould cause short- 
circuiting; the frame or support which carries the plates some¬ 
times becomc(6 covered by a conducting layer; To restore the cell, 


two methods can be adopted. In private installations it may be 
disconnected and charged by one or two cells reserved for the pur- 
fKJse; or, as is preferable, it may be left in circuit, and a cell in 
good order put in parallel with it. This not only prevents the 
faulty one from discharging, but keeps it supplied with a charging 
current till its potential difference is normal. 

Every battery attendant should be provided with a hydrometer 
and a voltmeter. The former enables him to determine from time 
lo lime the density of the acid in the battery. The voltmeter should 
read up to about three volts. Some form of wooden scraper 
should be supplied to remove any growth from the plates. The 
scraping must be done gently, with as 
little other disturbance as possible. By 
the ordinary operations which go on in 
the cell, small portions of the plates be¬ 
come detached. It is important that 
these should fall below the plates, lest 
they short-circuit the cell, and therefore 
sufficient space ought to be left between 
the bottom of the plates and the floor of 
the cell for these “scalings” to accumu¬ 
late without touching the plate.s, and 
they should be disturbed as little as pos¬ 
sible. The liquid must be kept above the 
top of the plates. Experience shows the 

advisability of using distilled water for p,o la— cross-section 
this purpose. It may sometimes be neccs- of grid of exide bat- 
sary to replenisli the solution with some tery 
dilute acid, but strong acid must never be added to the cell. 

The chief faults are buckling, growth, sulphating and disinte¬ 
gration. Buckling of the plates generally follows excessive dis¬ 
charge, cau.scd by abnormal load or by accidental short-circuiting. 
At such times asymmetry in the cell is ajit to make some ])art of 
the plate take much more than its .share of the current. That part 
then expands unduly, a.s explained later, and curvature is produced. 
The only remedy is to remove and press it back into shape as 
gently as possible. Growth arises generally from scales from one 
part falling on some other—say, on the negative. In the next 
charging the scale is reduced to a projecting bit of lend, which 
grows still further because other particles rest on it. The remedy 
is, gently to scrapie off any incipient growth. Sulphating, the for¬ 
mation of a white hard surface on the active material, is due to 
neglect or e.xcessive discharge. It often yields if a small quantity 
of sulpihatc of soda be added to the liquid in the cell. Disintegra¬ 
tion is due to local action, and there is no ultimate remedy. The 




end can be deferred by care in working, and by avoiding strains 
and excessive discharge as much as piossible. 

High discharge rates are not harmful to a battery in that with 
a propTcrly designed cell a direct short circuit can be applied across 
the terminals without doing harm. Generally speaking the life of 
a battery is cut down more by impropier charging than by any 
amount of discharging at high rates. Discharging at high rates 
should not be confused with over-discharging at high rates, that is, 
to continue to take current from a battery after it has become 
nominally discharged. A battery in a discharged condition, or in 
an over-discharged condition will sulphate very rapidly, and every 
effort should be made to prevent a battery from lying in a dis¬ 
charged condition any longer than is absolutely necessary. If a 
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battery is discharged below 1-76 volt%lcad sulphate causes an in¬ 
crease in volume of each of the plates, setting up strains in them 
and tending to buckle them and cause the active material to crack 
and drop off. The injurious results at voltages below this value 
arise because then the pores contain water. The chemical reaction 
is altered and oxide or hydrate is formed which will partially dis¬ 
solve, to be changed to sulphate when the sulphuric acid subse¬ 
quently diffuses in. But formed in this way it will not appjear 
mixed with the active masses in 
the electrolytic paths, but more 
or less alone in the pores. In this 
position it will obstruct the pas¬ 
sage and isolate some of the per¬ 
oxide. Further, when forming in 
the narrow passage its disruptive 
action will tend to force off the 
outer layers. 

When cells have been allowed 
to remain any length of time in a 
discharged condition, the sulphate 
becomes very hard and brittle, 
and when the battery is placed on 
charge, small quantities flake off 
and fall to the bottom of the jar. 

This results in loss of active 
material and gradual disintegra¬ 
tion of the plates. The positive 
plate is affected to a greater ex¬ 
tent than the negative as it has 
less mechanical strength, conse¬ 
quently positive plates have a 
shorter life than negative. The 
more porous the active material 
the greater depth the acid will 

penetrate to and the greater will fig. 20.—the exide “ironci-ad” 
lie the ca[)acity of the battery, cell with parts cut away to 
The current must be distributed show construction 
equally over the surface of each plate in order to ensure an equal 
life of all parts, otherwise some portions would be worked more 
than others. 

Accumulators in Central Stations.—As the efficiency of 
accumulators is not generally higher than 75% and machines must 
be used to charge them, it is not directly economical to use cells 
alone for public supply. Yet they 
play an important and an increas¬ 
ing part in pul)lic work, because 
they help to maintain a con¬ 
stant voltage on the mains and 
can be used to distribute the load 
on the running machinery over a 
much greater fraction of the 
day. Used in parallel with the 
dynamo, they quickly yield cur¬ 
rent when the load increases, and 
immediately begin to charge 
when the load diminishes, thus 
largely reducing the fluctuating 
.stress on dynamo and engine for 
sudden variations in load. 

Regulation of the potential dif¬ 
ference is managed in various 
ways. More cells may be thrown 
in as the discharge proceeds, and 
taken out during charge, but this 
Bv Tuc .BB, method often leads to trouble as 

FiC. 2!.—BY THE APPLICATION OF n . i i i 

ACCUMULATORS TO FLUCTUATING somc ccUs get unduly discharged, 
LOADS THE CELLS TAKE THE PEAK and thc unity of the battery is 
OF THE LOAD. THUS RELIEVING THE disturbed. Somctimcs the nura- 
OYNAMO OF SUDDEN CHANGES bcF of Cclls is kept COHStant fOF 

supply, but the P.D. they put on the mains is reduced during 
charge by employing reflating cells in opposition. Both these 
plans have proved unsatisfactory, and the battery is now prefer¬ 




ably joined across thc mains in parallel with the dynamo. The 
cells take the peaks of the load and thus relieve the dynamo and 
engine of sudden changes as shown in 6g. 21. Here the line cur¬ 
rent (shown by the erratic curve) varied spasmodically from o 
to 375 amperes, yet the dynamo current varied from 100 to 150 
amperes only (xec line A). At the same time the line voltage (535 
volts normal) was kept nearly constant. In the late evening the 
cells became exhausted and the dynamo charged them. Extra, 
voltage was required at the end of a “charge” and was provided 
by a “booster.” Originally a booster was an auxiliary dynamo 
worked in series with the chief machine and driven in any con¬ 
venient way. It has dcveloiied into a machine with two or more 
exciting coils, and having its armature in series with thc cells 
(.uv fig. 22). The exciting coils act in opposition, the one carry¬ 
ing the main current sets up an e.m.f. in the same direction as that 
of the cclls, and helps thc c( 11s to discharge as the load rises. 
When the load is .small, the voltage on thc mains is highest and thc 
shunt exciting current greatest. 

B:^ttcries should be kept free 
from dirt and corrosion. Ter¬ 
minals should be occasionally re¬ 
moved and covered with vaseline 
tq maintain good contact. Most 
troubles occur after a battery has 
finished its useful life, the length 
of which dcf>cnds upon the de¬ 
sign, the quality of the materials 
MULATORS AS ' BOOSTERS ’ of which it IS constructcd, the 

care given to it and the relation of the current put in to that 
taken out; thc uselul life of a battery should be from 4 to 5 years. 
In commercial jiractice, however, a smaller battery working at a 
higher rate is generally employed in order to economize in weight, 
size and cost and the useful life of such a battery is between 
and 3 years, in which case the battery requires greater attention. 



Fig. 22.—APPLICATION OF ACCU- 


NICKEL-IRON ALKALINE CELLS 


In this tyiie of accumulator which was invented and developed 
by Edison, the active materials of the electrodes consist of the 
oxides of iron and nickel which are immersed in an electrolyte of 
potassium hydroxide. 



Construction and Assembly.—^The 
active material of the positive plates is 
nickel hydrate. As this material is only 
a poor conductor, its resistance is reduced 
by mixing with a better conducting mate¬ 
rial. The means adopted is to fill a helical 
tube (fig. 23) made from finely perfo¬ 
rated nickellcd steel strip with alter¬ 
nately-arranged thin layers of nickel 
hydrate, the positive active material, and 
fine metallic nickel flake. Each tube is 
about 4in. long and iin. diameter, and 
contains over 300 of thc.se highly-com- 
pressed double layers. Each tube i.s sur¬ 
rounded and reinforced’ externally by 
steel rings equidistantly spaced. The 
complete positive plate (fig. 24) con.si!5ts 
of a light nickellcd .steel grid on which a 
double row of the unit tubes already de¬ 
scribed is mounted. To prevent plate dis¬ 
tortion, adjacent tubes are wound oppo¬ 
sitely, a right-hand wound tube being 
mounted adjacent to a left-hand wound 
one, and so on. 


INDIVIDUAL POSITIVE , r n ■ 

TUBES OF THE EDISON assemblage of small units, 

ACCUMULATOR oblong pockct form instead of 

being tubular. Iron oxide prepared in a 
special manner, and incorjKirated with a trace of mercury to im¬ 
prove the conductivity, is enclosed in flat steel pockets, which, like 
the tubes in the positive plate, are made of nickellcd steel strip, 
finely perforated. These units are mounted in a light, punched,' 






ACCURSIUS 


nickellcd .sled frame and subject to hydraulic prchsurc of 120 
tons in order to prevent subsequent loosening and to corrugate the 
faces of the pockets. The assembled cell consists of a series of 
positive and negative plates as indicated in fig. 25. Contact 
between adjacent jilates is prevented by hard rubber strips and 
j)in insulators, while sheets of the same material prevent contact 

of the plates with the sides of the__ 

nickel plated steel container. ’ 

The terminal [losts of the as- 
.sembled plates project through 
insulated and liquid-tight stuffing 
glands or boxes mounted in the 
wdded-in top of the cell which is I 

also provided with a combined I 

filler cap and gravity gas cscaiie 
non-return valve. 

The electrolyte which is em¬ 
ployed con.sists of a solution of 
potash in distilled water wjth a 
small percentage of lithia. The 
density of the eledrolyle does 
not change to any large degree ! 

between charge and discharge. i 

The proper level of the electro¬ 
lyte in the cell is subsequently -the complete positive 

maintained by the additions of plate of the Edison battery 
distilled W'atcr, 

Electrolytic Reactions.—On first charging the cell, the green 
nickel hydrate becomes more highly oxidized and becomes black 


iifiifip 

Wiiiitt 



Haro rurser 

Gland Car 


gland Ring ' 



Copper Wires 
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Fig. 25.—the assembled eoison accumulator with parts cut 

AWAY TO SHOW THE CONSTITUENT FEATURES OF CONSTRUCTION { 

in colour, while the iron o.xide is reduced to n chemically pure I 
form of iron. Various equations h.nve been proposed to represent ! 
the chemical reaction.s occurring during the operation of the cell, j 
That whiih most probably holds is the following (change from left | 


to right represents dischargjpg; that from right to left the charging 
reaction):— 

2Ni(OH)3-l-Fcpi2Ni(OH)2+Fe(OH)2 

The material in the positive plate is not homogeneous but con¬ 
sists of mixtures or possibly a solid solution of the different oxides 
of nickel. On charging, the lower oxides of nickel are brought by 
the current to a higher degree of oxidation though not com¬ 
pletely to NiOa on account of the instability of this compound. 
According to Foerster {Electrical World fLondon] 1922, p. 270) 
the potential of the fully-charged plate corresponds to that of NiO.., 
when these fall by 01 volt to a value at 18” C with a 20% potas¬ 
sium hydroxide solution, of 1-36 volt, corresponding to the oxide 
NijO;,. The change occurring during the operation of the cell is 
thus seen to consist only of a transference of OH' from the active 
ma.ss of one electrode to the other. The net effect is thus the 
transfer of oxygen from one plate to the other. During discharge 
the electrolyte becomes more concentrated at the nickel or positive 
plate through the libcratiim of hydroxyl ions and the concentra¬ 
tion falls by the same amount at the negative plate through the 
combination of hydroxyl ions. The total change of concentration 
throughout the electrolyte is consequently only that due to the in¬ 
complete hydration of the Ni,On. According to this effect the 
electrolyte becomes slightly more concentrated on discharge and 
more dilute on charge. 

Voltage, Capacity and Efficiency.—The average working 
voltage of this cell is 1-2 volts at the normal or 5-hour rale of 
discharge. The behaviour during charge or discharge is .shown in 
lig. 26. The capacity of the cell is affected only very little by the 
rate of discharge and amounts to from 7 5 to 12 amp. hours per 
lb. of assembled battery. The energy capacity amounts to from 
8-5 to 15 watt hours per lb. of cell according to the size of cell. 



Fig. 26.—THE normal rates of charge and discharge of the 
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An output of one h.p. hour can thu.s be obtained for a weight of 
50-60 lb. At the normal rate of charge and discharge the 
amjx‘re-hour efficiency as rated by the manufacturer is 80^, and 
the watt-hour efficiency 60 

The advantages of the Edison over the lead accumulator are 
its longer life, lighter weight, greater robustness again.st vibra¬ 
tion and its immunity from harm due to standing in a discharged 
condition, being overdischarged, short circuited or charged in the 
reverse direction. (J. N. P.) 

Bibliography.— G. Plants, Rechcrchcs sur Velcctriciti (1879) ; Glad¬ 
stone and Tribe, Chemisiry of Secondary Batteries (1884) ; E. J. 
Wade, Secondary Batteries (1901) ; F. Dolezalek, The Theory of the 
Lead Accumulalor (igofi) ; G. W. Vinal. Storage Batteries (New York, 
1924); M. Arendl, Siorage Batteries (192S). 

ACCURSIUS dial.' Accorso'), FRANCISCUS (1182- 
1260), Italian jurist, was born at Florence about 1182. A pupil 
of Azo, he first practised law in his native city, and was after¬ 
wards appointed professor at Bologna. He arranged into one 
body the almost innumerable comments and remarks upon the 
Code, the Institutes and Digests. This compilation, bearing the 
title Glossa ordhiaria or ma^istralis, but usually known as the 
Great Glo.ss, though written in barbarous Latin, has more method 
than that of any preceding writer on the subject. The best edi¬ 
tion of it is that of Denis Godefrui (i54(>-iC2i), published at 
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Lyons in 1589. His eldest son, Franciscus (i 225-93 who 
also filled the chair of law at Bolop^na, was invited to Oxford 
by KiriR Edward I. and in 1275 or 1276 lectured on law in the 
university. 

ACCUSATION, a legal term signifying the charging of an¬ 
other with wrong-doing, criminal or otherwise. For the accusation 
of another of a crime ur of misconduct for the purpose of ex¬ 
tortion, sec Blackmail. 

ACCUSATIVE, a case of the noun, denoting primaril}' the 
object of verbal action or the destination of motion. 

ACE, the number one at dice, or the single point on a die or 
card; al.so a point in the score of racquets, lawn-tennis, tennis and 
other court games. From its conventional use as the highest in a 
suit in card-games, the word came to be u.scd during World War 
I to signify an aeroplane pilot of supreme skill and daring. 

ACELDAMA ( Akeldama, R. V.), land (originally a potter’s 
field) said in Matthew to have been bought by the priests for a 
burial ground for strangers with the money which was returned 
by Judas and could not be put into the treasury “because it was 
the price of blood.” Aramaic “the field of blood,” Acts i, 

19; cj. Matt, xxvii, 8. Acts ascribes its purchase to Judas himself, 
perhaps b}' mere compression. Manu.scrij>t authority gives Akel- 
DAMAcMi ( 'AKtX5aMax, Westcolt and Hort) “the field of thy 
blood,” which is unsuitable. Klostermann’s suggestion, Probleme 
wi Aposteltcxte (1S83, pp. 1-8), “the field of sleep” (dmak, “he 
slept.” used especially of sleeiJ in death; e.g., Targum of Job. 
iii, 12, S> r.: dniaka, “sleep”) is very aitractix’c*. suggesting “ceme¬ 
tery.” and although there is no other example of such a Jewish 
title the figure is old (Dan. xii, 2). If so, Akeldama will be only 
the popular, perhaps Christian, nickname. In any case Acts i, 19 
can hardly be as early as St. Peter's speech in which it is incor¬ 
porated. No plausible explanation is given for “ch” being added 
to Akeldama, and there is only one exactly parallel case, the my.s- 
terious Sinich for Sira (Ecclus. L. 27 {29]). Tradition from the 
4th century places the jfiot on the Hill of Evil Coun.sel—“a little 
level pl(U overhanging the valley of Hinnom.” . . . The potters 
probablv “had here a cave in which their wA)rk was carried on." 
{See Schick, P E F Q. 1S92, pp. 283-289.) (A. L. W.) 

ACENAPHTHENE, an aromatic hydrocarbon first isolated 
from coal tar by M. P. E. Bert helot and subsequently synthesized 
from a-ethylnaphthalene. Crystallizing from alcohol in colourless 
needles, it melts at 95° C. and boils at 278°. Its formula is Ci?Hi«. 
On oxidation with chromic acid it yields (u) acenaphthenequinone 
employed in the manufacture of ciba scarlet anci other red vat 
dyes; (6) naphthalic acid, a starting point in the production of 
certain perylene vat dyes. {Sec Dyes, Synthetic.) 



Acenaphthene, which readily undergoes nitration and sulpho- 
nation. forms a characteristic orange picrate melting at 161°. 

Bibliography.—A. E. Everest, The Higher Hydrocarbons (1927). 

(G. T. M.) 

ACEPHALI (dxec^aXot) a term applied to sects having no 
head or leader; and in particular to a strict Monophysite sect that 
separated itself, in the end of the 5th century, from the rule of the 
patriarch of Alexandria (Peter Mongus) and remained “without 
king or bishop” till it w’as reconciled by Mark I (799-819) (Gr. i 
privative, and head). 

See Gibbon, ch. xlvii (vol. v, p. 129 in Bury’s ed.). 

ACERACEAE, a natural family of dicotyledonous plants 
allied to the Sapindaceae. consisting of two genera and about 125 
species, all but two belonging in the genus Acer. This genus 
consists of trees always with opposite and mostly simple and 
usually lobed or toothed, rarely entire leaves, the characteristic 
fruits consisting of paired, winged, one-sided carpels, a typical 
samara. The genus Acer is mostly confined to the North Tem¬ 
perate zone and is highly developed in species in North America 
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and in temperate and subtemperate Asia. For a monographic 
treatment, see F. Pax. Aceraceae, Pflanzenreich 8 (iv, 163), 1-89, 
fig. 1-14 (i902>. See Maple. (E. D. Ml.) 

ACERENZA (anc. Acheruntia), town in province of Potcilza, 
Italy, the scat of an archbishop. 15^ mi. N.E. of the station of 
Pictragalla, which is 9 mi. N.W. of Potenza by rail, 2,730 ft. 
above sea level. Pop, (19^6) 4.625 (town), 4,788 (commune). 

ACERRA, town and episcopal see. province of Naples, Italy, 
9 mi. N.E. from Naples, Pop. (1936) 19,177 (town), 21.937 
(commune). The town lies on the right bank of the river Agno, 
<jo ft. above sea level, in a fertile but somewhat marshy district, 
formerly malarious. It became a city with Latin rights in 332 
n.c.; was destroyed by Hannibal (216 b.c.); restored (210); 
served as Roman headquarters in the Social War (90). 

ACERRA, in Roman antiquity a .small box or pot for holding 
incense; also a little altar placed near the dead on which incense 
was offered every day till the burial. In ecclesiastical Latin, an 
incen.se boat. 

ACETALDEHYDE or .simply “aldehyde,” i.s the second 
aldehyde (q.v.) of the aliidiatic .series. Its molecular formula 
is GH4O. and its structure i.s CH3-CHO. It is a colourle.ss liquid 
boiling at 21‘'C., and possessing a pt)werful characteristic odour. 
It occurs in the crude ethyl alcohol (q.v.) oiitained by the fer¬ 
mentation of sugars and in the crude methyl alcohol ((/.v.) ob¬ 
tained by the destructive distillation of wood. It is manufactured 
both by the oxidation of ethyl alcoliol and by the hydr.Ttion of 
acet>’lene (q.v. ), It is transformed by reduction into ethyl alcohol 
and by oxidatitm into acetic acid (q.v.). 

ACETAMIDE: xe (’ Amides. 

ACETANILIDE, also c.illed antijehrin, made by interaction 
of glacial acetic acid with aniline (q.v.). It is a felirifuge or anti¬ 
pyretic, used in headaches and fevers, of which it reduces the pain 
without removing cau.se. 'I'he dose is o.i to 0.3 grams (ij to 5 
grains). It may cause aniline jjoisoning. a depressant action on 
the heart muscle, resulting in collapse, nausea, vomiting and a 
blueness of lips and nails. The last is caused by chemical changes 
in the blood, w'hcreby red corpuscles lose their power to carry 
oxygen. 

Acetanilide is a white, crystalline substance melting at 115® C., 
boiling at 305® C. and soluble in water, alcohol or ether. Its 
chemical formula is C«H;,.NH.(T).CH,(. 

ACETATES: sec Acetic .\cid. 

ACETIC ACID, the organic acid which gives to vinegar 
(from which it derives its name) its characteristic sharp taste, 
is the second of the series of aliphatic acids, formic acid (9.T.) 
being the first. Its formula is CFl.i.CO-H, and if occurs in nature 
in plant juices occasionally as free acid but more generally as 
calcium or pota.s.sium .sa)t.s. 

I'hrce proccs.ses arc availalilc for large-stale production of 
acetic acid, rH.i.COOH. 

1. Fermentation Processes. —Several species of bacteria con¬ 
vert dilute alcoholic liquors into impure acetic acid in the form 
ordinarily known as vinegar. This bacterial fermentation, which 
(.ikes place in the presence of air and a certain amount of nutri¬ 
ent phosphates and nitrogenous material necessary for the feed¬ 
ing of the bacteria, involves the oxidation of ethyl alcohol (see 
Alcxihol) into dilute acetic acid. A more concentrated acid is 
obtainable, by neutralizing the dilute acid with lime to form cal¬ 
cium acetate and then distilling a mixture of this salt with .strong 
sulphuric acid. In the oxidation of alcohol to acetic acid the 
living acetic bacteria may be replaced by specific enzymes (unor¬ 
ganized ferments) or even by spongy platinum or palladium since 
either of these, in the presence of air, oxidizes the alcohol first to 
acetaldehyde and then to acetic acid. 

2 . Destructive Distillation of Wood.—A considerable pro¬ 
portion of the acetic acid of commerce is obtained by the destruc¬ 
tive distillation of wood, the hard woods yielding 4.70 to 6 - 5 % 
of the concentrated acid. 

3. Synthetic Acetic Acid.—^The starting point in the indus¬ 
trial synthesis of acetic acid is calcium carbide made in the electric 
furnace from limestone and coal. The acetylene evolved from 
the carbide by addition of water is converted into acetaldehyde 
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' by passing into hot dilute sulphuric acid containing mercuric 
sulphate. The acetaldehyde is further oxidized by air or oxygen 
in the presence of a catalyst consisting of the oxides of metals 
such as iron, vanadium and uranium, acetic acid being thereby 
formed. 

Anhydrous acetic acid, usually termed glacial acetic acid owing 
to its ice-like crystallization at 16.7"' C., has a very pungent odour 
and boils at 118" C. to a heavy inflammable vapour. Its alkali 
salts are soluble in wafer. Ferrous and ferric acetate are used 
as mordants in dyeing (f/.t’.). Normal lead acetate is known in 
commerce a.s sugar of lead and ba.sic copper acetates are known as 
verdigris {q.v.). 

Acetic acid and the acetates are detected by heating with ethyl 
alcoliol and sulphuric acid; ethyl acetate is evolved and recog¬ 
nized by it.s fragrant odour. When heated with arsenious oxide, 
ruefates give rise to the malodorous and highly poisonous cacodyl 
oxide. 

Pharmacology and Therapeutics.—Cllacial acetic acid is 
sometimes u.scd as a caustic for corns. Vinegar (with 5% acetic 
acid; i.s taken a.s a cure for obesity, but this apjflication is unde- 
siral)!e since continued use may so injure the mucous membrane 
f)f the stomach as to cause indigestion and a morbid reduction in 
weight. The soluble acetates, and especially potassium acetate, 
are useful medicinal agents for after absorption in the blood, 
they are oxidized (o carbonates, thus acting as remote alkalis 
increasing the alkalinity of the blood or reducing the acidity 
of the urine without the disturbing influence of alkalis on the 
digestiv(* tract. 

ACETOACETIC ESTER, ethyl acctoacetate is an out¬ 
standing example of a chemical substance having a dual character 
arising from the possession of two different molecular structures. 
Such substances are called tautomeric compounds (see Isomer¬ 
ism). The substance is an ester (which see), and has the molecu¬ 
lar formula CeHjoOj. The two tautomeric forms are repre¬ 
sented by 

CH^.CO.CHz.CO.OCjH,, (ketonic form) and 
CH;iC(OH) :Cll.CC)2C2Hr, (enolic form), 

and ordinary specimens of the ester as handled in commerce 
may be regarded as consisting of of the former in equilibrium 
with of the latter. When treated by reagents which combine 
W'ith ketones, such as sodium bisulphite, hydroxylaminc, phenylhy- 
drazinc and hydrocyanic acid, the ketonic character of the ester is 
nianife.sted, and when acted upon by reagents such as phosphorus 
pentachloride, diazomethane. ammonia and amines, which detect 
alcoholic (enolic) groups, then its enolic nature is revealed. 

In i()ii L. Knorr separated the two forms of the ester in a 
state of purity. The ketonic modification wa.s frozen out of the 
equilibrium mixture at --- 78'' C. and the enolic modification was 
isolated in the liquid condition by decomposing the .sodium deriv¬ 
ative with hydrogen chloride at the .same low' temperature. In 
the.se experiments it was found to he essential to u.se silica 
vessels. The ester was fir,st discovered liy A. (leuther in 1863. 
The original method of production is still employed on a manu¬ 
facturing scale. Sodium, either molten or in wire form, is added 
to dry ethyl acetate containing a little ethyl alcohol. When all 
th(* metal has dissolved the mixture is acidified with dilute acetic 
or sulphuric acid and the crude acetoaretic ester, which is partially 
miscible with wafer, .separates as an oil on addition of common 
salt and i.s purified by distillation under diminished pressure. The 
esicr is a colourless, fragrant liquid boiling, with slight decompo¬ 
sition. at iSF' r, under a pressure of 7(10 mm. 

The sodium condensation requires the presence of a small 
amount of alcohol. The n\le of this alcohol i.s made apparent by 
the following probatde mechanism of the reaction: 

i. 2 {',H.,On 4 2Na«-2C,n,ONa-f-H' 

ii. CH,a)dh>FT, + (':H,(>Na- 4 TI,;C(ONa)OC 2 H 5 -FC 2 H 50 H 

iii. C'H,:C(ONa)()(’dl, FtTl,CO.C.H,-= 

CH.,C(ONa).CH a),( ,H, f CsH’ .OH 

In the chemical lahoiaiory acetoacetic ester is a valuable syn¬ 
thetic reagent, for its sodium derivative when acted on by an 


alkyl iodide yields an alkylacetoacetic ester, and the sodium 
derivative of the latter ester by similar means furnishes a dialkyl- 
acetoacetic ester. These alkyl- and dialkyl-acetoacetic esters 
may be employed in producing cither higher ketones or higher 
fatty acids (sec Chemistry: Organic, Aliphatic). The ester has 
also been employed in the synthesis of pyridines (q.v.), quino¬ 
lines (q.v.), furans (q.v.), pyrazoles (q.v.), pyrroles (q.v.), 
and compounds of the purine (q.v. ) group. 

In addition to the foregoing scientific use.s acetoacetic ester is 
utilized industrially in the manufacture of synthetic drugs and 
dyes. Of these drugs the best known is antipyrine (q.v.) which is 
prepared by methylating phenylmeihylpyrazolone, the conden¬ 
sation product of acetoacetic ester and phenylhydrazine. 

Several important dyes belong to the pyrazolone series. Erio- 
chrome red (Chrome fast red B) is manufactured by succes-sively 
condensing acetoacetic ester with phenylhydrazine and with diaz- 
otized i-amino-/il-naphthol-4-sulphonic acid. A series of yellow 
dyes and pigment colours is similarly produced by condensing 
the ester successively with various aromatic hydrazines and diazo¬ 
compounds (see Dyes, Synthetic). 

ACETONE is present in very small quantities in nomial 
urine, in the blood, and in larger quantities in diabetic patients, 
and is the simplest representative of the aliphatic ketones. It 
results W'ith other ketones from the destructive distillation of 
wood and other cellulosic derivatives, and for this reason it i.s 
pre.sent in crude wood spirit (methyl alcohol). It has the formula 
CH3.CO.CH3 and is thus dimethyl ketone. Acetone is a colourless, 
fragrant, inflammable, mobile liquid, boiling at 56.3° C. and misu- 
hie in all proportions with water, alcohol and ether. It has very 
useful solvent properties, dissolving considerable quantities of 
acetylene gas (q.v.). It dissolves many fats and resins and is a 
solvent for cellulose nitrate and acetate. On aLCoiint of the latter 
properties, it finds extensive use in the manufacture of cordite 
and of artificial silk. 

On account of its valuable properties as a soK^ent and as 
an organic reagent, acetone is prepared on a large scale, the 
processes available being as follows:— 

1. The dry distillation of calcium acetate leading to the 
formation of acetone and calcium carbonate. 

2. The catalytic (.^cc Catalysis) decomposition of glacial 
acetic acid into acetone, carbon dioxide, and water when it i.s 
passed over heated metallic oxides .such as alumina and thoria, 

3. The fermentation of maize, rice, horse chestnut meal or 
other starchy materials with a bacterium discovered by A. 
Fernhach, the starch present being converted into a mixture of 
normal butyl alcohol (6 parts), acetone (3 parts) and ethyl 
alcohol (i part). 

4. The dehydrogenation or oxidation by air of isopropyl alco¬ 
hol in the pre.sence of heated metallic or metal oxide catalysts. 
Acetone is employed in many organic syntheses. Dehydrating 

agents convert it successively into mesityl oxide and phorone, 
and on distillation with sulphuric acid it is transformed b}- 
elimination of water into mesitylene (i ;3:5-trimethyIbenzcne). 
In conjunction with or^/mnitrobenzaldehyde, it has been used to 
prepare synthetic indigo. 

Therapeutic Applications. —The ketones in general give rise to 
narcosis and lowrering of blood pressure and acetone itself produces 
intoxication and sleep but is less powerful than ether or chloro¬ 
form, although less toxic than ethyl alcohol. When treated with 
chlorine, bromine, or iodine in presence of alkali, acetone is con¬ 
verted respectively into chloroform, bromoform, or iodoform. 
It is the starting point in the production of the narcotic drug 
sulphonal. 

BiBi.ionRAPHV.—^Lloyd C. Cooley, !nd. Eng. Ckem. (1937); Carle- 
ton Ellis, The C/iemfstry o) Petroleum Derivatives (1934-37). 

ACETOPHENONE or phenyl methyl ketone is the simplest 
representative of the mixed aliphatic-aromatic ketones. It crystal¬ 
lizes in colourless leaflets with a characteristic odour; it melt.s 
at 20® C. and boils at 202° C., is volatile in steam and has the 
composition, C6Hr..CO.CH3. It occurs to a small extent in coal tar 
and, having feebly basic propertie.s, is extracted from the heavy 
oil fractions (b.p. 160-190®) with sulphuric acid. 
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Acetophenone condenses with phenylhydrazinc but does not 
combine with sodium hydrogen sulphite, it results from the dis¬ 
tillation of a mixture of dry calcium acetate and benzoate but is 
best prepared by condensing benzene and acetyl chloride with 
aluminiutn or ferric chloride in carbon disulphide. It has anaes¬ 
thetic and soporiik properties and under the name of hypnone has 
been used as a drug to induce sleep. With hydroxylamine it con¬ 
denses to acetophenoneoxime, CeHs.ClCHa) ;NOH, which, under 
the influence of phosphorus pentachloride in ether is converted into 
the isomeric acetanilide, CeH5NH.CO.CH3, this transformation 
being an exam^Je of the so-called Beckmann change which occurs 
with ketone oximes in general ^-Aminoacelophcnone also has 
anaesthetic properties, whereas the condensation product of aceto¬ 
phenone and phenetidine is an antipyretic substance. On adding 
sodium to acetophenone dissolved in ethyl acetate the sodium 
derivative of benzoylacetone is produced from which benzoylace- 
tone, C6H5CO.CH2CO.CH3 is obtained by acidification, this con¬ 
densation being a typical example of the Claisen reaction. 

ACETYLENE is a colourless gaseous compound of 7.74% of 
hydrogen and 92.24% of carbon, used as a fuel both in the oxy- 
acetylene process for the welding and cutting of metals and also 
for isolated or independent lights. It is the simple.st of all un¬ 
saturated organic compounds and has the composition HC :CH 
{see Chemistry; Organic). It changes to a colourless transparent 
liquid under a pressure of 61.6 atmospheres at the critical tem¬ 
perature of 36.5"C. At a pressure slightly above i atmosphere 
and below —8i.8°C. the liquid contracts and crystallizes. The 
crystals melt at —8i.8"C, at a pressure above 1 atmosphere and 
sublime at — 83.6“C. at i atmo.sphere. 

Acetylene is an endothermic compound, which means that heat 
is absorbed in its formation from carbon and hydrogen and that 
it can decompose to the elements with liberation of heat. For 
this reason liquid and solid acetylene and gaseous acetylene at a 
pressure above about 2 atmospheres are violently explosive when 
subject to shock, spark or sudden heating even in the absence of 
oxygen. The sale or transportation of acetylene in these form.s 
is generally prohibited. 

The density of gaseous acetylene is 0.9056 (air = i) and its mean 
coeflicient of expansion between o^C. and ioo°C. is 0.003738 (air 
is 0.003671). Becau.se it ha.s a greater density and a higher energy 
content than other common fuel gases it gives a greater heating 
or lighting effect. The density of liquid acetylene is 0.613 at 
— 8o°C. and its coefficient of expansion is 0.0024. 

Acetylene is very soluble in certain liquids which contain oxygen 
or nitrogen and do not contain acidic hydrogen; in other classes 
of liquids the solubility is much lower. This behaviour has been 
attributed to an electrostatic attraction between a hydrogen atom 
in acetylene and an atom of oxygen or nitrogen in the solvent. 
The approximate number of volumes of acetylene (calculated at 
2S°C.) soluble in i volume of some typical liquids at i atmos¬ 
phere is as follows: 


Temp. Temp. 


Solvent Volumes 

'■‘C. 

Solvent 

Volumes 

X. 

Acetaldehyde . 60 

—10 

Benzene 

. 4 

30 

Methyl acetate 52 

—10 

Paraffin oil 

. 15 

20 

Dimethyl formamide 3 7 

20 

Acetic acid 

. 6 

20 

.\cetonc . iH 

18 

IThyl alcohol . 

. 6 

20 

Dioxane .16 

25 

Water . . . 

. i.JS 

15 


The solpbility of acetylene in all solvents increases with decreasing 
temperature and increasing pressure. The solubility is of interest 
because acetylene must be stored and transported as a solution 
under pressure (see below) and because it is possible to use selec¬ 
tive solvents for the separation of acetylene from industrial mixed 
gases (see below). Since the solubility of acetylene in water at 
moderate pressure is limited, water and aqueous solutions can be 
used as washing or confining liquids in generating plants and gas 
holders. 

Acetylene from. Calcium Carbide^ —In 1945 nearly all 
acetylene was made from calcium carbide, a compound of calcium 
and carbon, having the formula CaCs and therefore containing in 
its pure state 37.47% carbon. It interacts with water immediately 
on contact, yielding acetylene and slaked lime: CaCz-j-HjO—^ 
CafOH)24* C*Hj. Commercial calcium carbide contains about 


20% of inert material and ordinarily yields 4.80 cu.ft. of moist 
acetylene per lb. at 60'‘F. and 30 in. pressure or the equivalent 
figure, 300 litres of moist acetylene |>er kg. at 15“ C. and 760 mm. 
A good grade of calcium carbide has a specific gravity of 2.22 
and resembles fine-grained granite or hard limestone in appear¬ 
ance and hardness. The commercial product is broken and 
screened to lumps of convenient size for different uses, and is 
packed for transport in air tight steel drums. Since it evolves 
acetylene slowly when exposed to damp air and rapidly wflien 
wetted, calcium carbide is everywhere subject to special regula¬ 
tions for transport and storage. 

The industrial prepiiration of calcium carbide was initiated in 
1892 by T. L. Wilson, a Canadian electrical engineer at Spray, 

N. C. Its manufacture is conducted on a large scale in most locali¬ 
ties where water power is available at low cost, notably in Norway 
and Sweden, Shaw’inigan (Quebec) and Niagara. It is made by 
heating together in the electric furnace a mixture of lime with 
about 40%, of coke or anthracite. The reaction begins at the solid 
contact surface of lime with carbon and attains an appreciable 
rate at about ijoo'^'C., the melting point of a eutectic of lime 
with calcium carbide in the presence of ordinary impurities. After 
the reaction is initiated it occurs chiefly between the fused lime 
in the eutectic and solid carbon. Carbon monoxide is evolved 
and in modern furnaces Is collected as a by-product. The reaction 
is CaO+3C->-CaC2-f CO. The melting point of the flux of lime 
and calcium carbide ri.ses until 52% of calcium carbide accumu¬ 
lates, then falls until the mixture containing 68% calcium car¬ 
bide melts at i,75o°C. or lower, and then again rises towards the 
melting point of pure calcium carbide, estimated at about 2,300*C. 
As the temperature approaches this point a decomposition of 
calcium carbide to calcium and carbon sets in, and this constitutes 
a limiting factor, which prevents the formation of pure calcium 
carbide in this way. In the United States, it has been found most 
economical to stop the operation when the calcium carbide content 
reaches 78-80%. 

Acetylene is obtained by bringing calcium carbide into contact 
with water, and innumerable forms of generators have been de- 
vi.sed with the object of effecting and controlling the reaction so 
that acetylene shall be liberated at the desired rate. The reaction 
is one in which heat is set free, about 166 B.T.U. being released 
for each cu.ft. of acetylene formed. This heat of reaction may 
produce localized temperatures high enough to cause polymeriza¬ 
tion (q.v.) of part of the acetylene or even to decompose it to 
carbon and hydrogen, unless overheating is prevented by the use 
of excess water. In small generators water commonly drips on 
the carbide at a rate controlled by a hand-operated valve or by 
the restriction of the free egress of the evolved gas. In large 
generators, however, the carbide is either dropped into a large 
excess of water, or is intermittently submerged by a local excess 
of water. Provision should be made for the sludge of slaked lime, 
which is the residue of the decompo.sition of carbide, to settle 
down out of close contact with the carbide which has already been 
decomposed. The sludge is, in most instances, withdrawn at in¬ 
tervals in a semifluid condition. This sludge of calcium hydroxide 
has little value, and, since about 1935, methods using a minimum 
of water and yielding a dry powdered calcium hydroxide have 
received increasing attention. In generators of this type the heat 
of reaction is used in converting a part of the water into steam, 
which is later condensed out of the acetylene. It is important 
that generators liable to be recharged at short intervals be so 
constructed that air cannot enter the heated interior during dis¬ 
charging and recharging, both because of the danger of ignition 
and because air is an undesirable impurity in acetylene for some 
uses. 

Acetylene from calcium carbide contains characteristic impuri¬ 
ties. Nitrogen, arsenic, sulphur and silicon occur as calcium 
compounds in carbide, and on treatment with water these yield 
the corresponding hydrides: ammonia, phosphine, arsine, hydrogen 
sulphide and silicane. Acetylene generated from modem carbide 
usually contains less than 0.015% of ammonia, 0.015-0.025% of 
phosphine, less than 0.01% of hydrogen sulphide, and less than 

O. 0003% of arsine. At the high temperatures that sometimes 
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occur in acetylene generators, these simple hydrides may combine of about 20 atmospheres. Water is especially effective for the 
with acetylene to yield organic impurities; e.g., divinyl sulphide separation of acetylene from ethylene at high pressures because 
has been identified as an impurity in acetylene from calcium of the comparatively low solubility of ethylene. The solubility 
carbide. High temperatures may also result in the formation of of acetylene in water increases approximately in proportion to the 
benzene and other aromatic hydrocarbons from acetylene. The partial pressure of acetylene up to 5 atmospheres and to a slightly 
crude acetylene from the generator also contain.s moisture, finely lesser extent at still higher pressures, f'urther research on the 
divided solids, air, and sometimes traces of hydrogen and simple pyrolytic method and the recovery of acetylene from mixed 
aliphatic hydrocarbons. These impurities are minimized in mod- gases may make this procedure a serious competitor of the car- 
ern practice by .selection of suitable materials for carbide manu- bide process. 

facture and hy careful control of acetylene generation, but some Dissolved Acetylene. —The relatively large solubility of 
purification of the gas i.s necessary. acetylene in acetone was first observed by G. Claude and A. Hess 

In large aietylcne plants the ga.s may be dried by refrigeration, in 1897 who staled in the Comptes Rendus of that year that the 
or by the use of aluminum o.\ide, or by washing with a solution solubility was also very nearly proportional to the pressure, being 
of calcium chloride. The removal of the phosphine and some of about 300 volumes at a pressure of 12 atmospheres. They pointed 
the other hydride impurities is accomplished by oxidation with out that the coefficient of expansion of the solution in acetone 
85% sulphuric acid or by Granjon’s material, a mixture of ferric was very much lower than that of liquid acetylene and, moreover, 
chloride, ferric oxide, manganese dioxide, mercuric chloride and that the solution did not explode when a wire in it was raised to 
cupric sulphate. Commercial purifying materials, containing bright redne.ss. Their observations led ultimately to the develop- 
chromir acid or hypochlorites have also been used for this pur- ment of the present method of supplying acetylene in portable 
pose. When the removal of o.xygen from acetylene is essential, an steel cylinders in which it is safely stored under pressure as a 
aqueous alkaline .solution of sodium hydrosulphite containing a solution in acetone. Acetone increases in volume by 4.4% for 
small riuanlily of anthraciuinone beta sulphonic acid is employed each atmosphere pres.sure at which it is saturated with acetylene, 
as a wa.shing liquid. The total removal of all impurities has been Consequently acetone in which acetylene is dissolved under an 
accomplished only hy li(iuefaction and distillation of acetylene, absolute pressure of 16 atmospheres occupies i+ (16X0.044) 
and this is considered loo hazardous for commercial application, times its original volume. This pressure was that to which steel 
Pure acetylene is a rare laboratory chemical. cylinders packed with porous material were permitted by law to 

Carbides of the other alkali and alkaline earth metals also yield be charged with acetylene in Great Britain, and the strength and 
acetylene, but they have disadvantages which debar them from construction of the cylinders was also specified by law. Similar 
industrial production and use. regulations were enforced in'other countries. Since the volume of 

Acetylene from Other Hydrocarbons. —M. Berthelot in the acetone solution varies with the amount of acetylene dissolved, 

1S62 first identified at\d named acetylene as a product of the pyro- it is obvious that the cylinders in use must be only partially filled 
lysis, or thermal decomposition, of other organic compounds, with the liquid, the remaining space being occupied by compressed 
This was the basis of an old laboratory method for the prepara- ga.seous acetylene. Such compressed free acetylene would be liable 
tion of acetylene, but the method was neglected until petroleum, to explode if the cylinder were exposed to great heat or .shock but 
natural gas, and coke-oven gas became abundant and cheap this risk is avoided by first filling the cylinder with inert porous 
enough to make the process economically attractive. In Ger- material the interstices in which will be sufficiently small to pre- 
many during 1940-45 some acetylene was made from gases con- vent any explosion from spreading beyond the point at which it is 
taining methane. In the United States little acetylene ha.s actually initiated. Various porous materials have been used for this pur- 
been produced by this method but much research has been done po.se, e.g., dried clay, porous brick, infusorial earth, kieselguhr 
on (he manufacture of acetylene from natural gas or from petro- and charcoal, singly or in admixture with or without a binder. The 
leum fractions which are least valuable for other purposes. The porous material generally preferred is the vegetable fibre kapok, 
method consists of heating an organic compound, usually a gasc- the resilient properties of which cause it to be evenly distributed 
ous or liquid hydrocarlK)n, to a temperature of 1,300-1,700° C. and free from large oi)en spaces. Current practice in 1945 in 
for a fraction of a second, cooling the resulting gas mixture below Great Britain was to pack the cylinder uniformly with kapok un- 
400° C. with extreme rapidity, and separating the acetylene from til the solid matter of the latter occupied one-fifth of the capacity 
the other gaseous products. The heating may be accomplished of the cylinder, thus leaving four-fifths as interstices in the kapok 
by an electric discharge, by partial combustion of the raw mate- packing. The acetone is run in to fill a further two-fifths, leaving 
rial or by contact with a heated surface. It must be of very short two-fifths of the internal volume of the cylinder for expansion 
duration because acetylene decomposes to carbon and hydrogen, of the acetone on charging w’ith acetylene and any subsequent ex- 
with which it is in equilibrium in (his temperature range. The posure to heat. Cylinders of dissolved acetylene thus prepared are 
rapid cooling is usually accompli.shed by expansion and is essen- convenient and safe. Several proposals and patents for substitut- 
tial to prevent conversion of acetylene to aromatic hydrocarbons, ing other solvents for acetone in acetylene cylinders had not been 
which occurs over most of the cooling range. The power con- applied commercivilly up to 1945. 

sumption in the manufacture of acetylene by pyrolysis, even with Fuel Uses.—Acetylene requires 2.5 times its volume of oxygen 
electrical heating, is estimated to be somewhat less than in the or 11.95 times its volume of air to effect its complete combustion, 
production of acetylene from carbide. It is used for lights in portable lamps, buoys, road signals, isolated 

Acetylene commonly comprises about 5-25% of the mixed gases premises, etc., but the consumption of acetylene for lighting is 
produced by this method, and its separation is the most expen- small compared to its use in the industrial welding and cutting of 
sivc .step in the process. The small proportion of hydrocarbons metals, for which purposes it is consumed in a blowpipe to which 
containing four or more carbon atoms can be removed by refriger- a supply of undiluted oxygen is given from a steel cylinder con¬ 
ation or extracted by cold solvents. Traces of more reactive taining that gas under pressure. In welding, a reducing flame is 
hydrocarbons such as butadiene, methyl acetylene, diacetyicne maintained by using less than the proportion of oxygen required 
and some olefins can be removed by reaction with sulphuric or for complete combu.stion, whereas in cutting metals an excess of 
phosphoric acid or aluminum chloride. Small quantities of acidic ox>'gcn is admitted to oxidize the metal. Since acetylene is an 
impurities such as hydrogen sulphide, hydrogen cyanide and car- endothermic compound its heat of combustion is greater than that 
bon dioxide ran be eliminated by an alkaline wash. Acetylene of the constituent carbon and hydrogen. On this account acety- 
then is usually extracted by a selective solvent from the remain- lene affords a higher flame temperature than other fuel gases, 
ing mixture containing methane, ethane, ethylene and much hy- above 3.000° C. in a correctly designed and operated torch, 
drogen. A number of good solvents for acetylene have been pro- Chemical Uses^ —The simple composition, availability and re¬ 
posed for this use. but most of them dissolve an undesirably high activity of acetylene make it a suitable starting material for the 
proportion of ethylene. In Germany water has been used as a industrial synthesis of several other organic compounds, 
solvent to extract acetylene from a gas mixture under a pressure Acetaldehyde has been manufactured at Shawinigan, Que.. Can., 
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and in central Europe since about lyiy by the chemical combina¬ 
tion of water with acetylene in the presence of sulphuric acid and 
mercuric sulphate as catalysts. Much of the acetaldehyde is 
oxidized to produce acetic acid. Sodium acetate has been made by 
the Dow Chemical company at Midland, Mich., by the reaction of 
acetylene on a concentrated aqueous solution of sodium hydroxide 
with liberation of hydrogen gas. A somewhat related reaction is 
the formation of acetone from acetylene and steam in the pres¬ 
ence of certain alkaline earth on rare earth o.vides or hydroxides. 
Several firms in Europe and the United States manufacture 
vinylacetate by the chemical addition of acetic acid to acetylene 
in the presence of a mercuric salt and sulphuric acid or a sul- 
phonic acid. The vinylacetate is used a.s a constituent of synthetic 
resins. In a further stage of this reaction the addition of acetic 
acid to vinylacetate produces ethylidene diacetate. This sub¬ 
stance is then decomposed by heating with a catalyst to yield 
acetaldehyde and acetic anhydride, which is required for the 
manufacture of cellulose acetate. 

The reaction of chlorine with acetylene is usually carried out 
in the presence of gaseous diluents or solvent liquids to prevent 
explosions. A number of catalysts (c.g., ferric chloride) have been 
employed to promote the reaction. A mixture of the two possible 
dichloroethylenes results from the reaction of molar proportions 
of chlorine with acetylene. The addition of a second molar por¬ 
tion of chlorine yields tetrachloroethane. This substance is con¬ 
verted to trichloroethylene by the loss of hydrogen chloride. 
These chlorine derivatives of acetylene find extensive use as in¬ 
dustrial solvents for oily materials. 

The DuPont conqoany of Wilmington, Del., during the period 
1030-35, developed a proce.ss for the production of a synthetic 
elastomer or rubber substitute from acetylene. The process was 
based on the discovery by Dr. J. A. Nieuwland that a saturated 
.solution of cuprous chloride and ammonium chloride containing 
the solid salts in suspension converted acetylene to a gaseous 
dimer, vinyl acetylene, HC--C —CH^CHz and a liquid trimer, 
divinyl acetylene, with smaller proportions of other polymers. 
Vinyl acetylene was found to add hydrogen chloride in the pres¬ 
ence of cuprous chloride to produce the liquid chloroprene, which 
polymerized to a rubber-like substance, neoprene. This material 
was extensively used during 1943-46 in the manufacture of tires 
and tubes and other elastic articles. It is superior to rubber in re¬ 
sistance to heat, oxidation and disintegration by oils. In volume 
of acetylene consumed and value of the product this was the most 
important chemical use of acetylene. 

A hydrogen atom of acetylene may be replaced by an atom of 
certain metals to form a class of substances called acetylides. 
.‘^ome of these compounds are useful for the laboratory prepara¬ 
tion of compounds containing the ethynyl group, —C=;CH. 

Hiumography.—C. Bingham, The Manufacture of Calcium Carbide 
(1920); N. Caro, A. Ludwig and J. H. Vogel, JInndhuch fur Aceiylen 
(1923); J. H. Vogel and A. Schulze, Carbide und Acetylen als Aus- 
ginf’s Material fiir Producte der Chemischen Industrie (1924) ; J. A. 
Nieuwland and R. R. Vogt, The Chemistry of Acetylene (1945). 

(R. R. V.) 

ACETYLENE, IN MEDICINE. Acetylene, which when 
pure loses its usual offensive smell, is an anaesthetic when inhaled 
and was first used as such in 1924. Like ethylene (7.V.) it is 
in the experimental stage at present. Its efficiency is between 
that of gas-oxygen and ether. It has the advantage that far greater 
amounts of oxygen can be given with it, up to about 50%, than 
with ethylene or nitrous oxide. {See A.s aesthetics.) (W, S. S.) 

ACHAEA. (i) A district on the north coast of the Pelopon- 
nese, between the mountains of Eryananthus and Cyllcne and the 
Corinthian Gulf; bounded on the west by Elis, east by Sicyon, 
sometimes included in Achaea. The 12 cities in its narrow fer¬ 
tile coastland formed a religious confederacy, meeting in Posei¬ 
don’s sanctuary at Helice: from this developed the political 
Achaean League {q.v.) of Hellenistic times. 

(2) Achaea Phthiotis is a district south of Thessaly and west 
of the Gulf of Pagasae (Volo). For the origin of the name, and 
relations between north and south Achaea, see Achaea.ns. 

(3) “Achaea” was the name given by the Romans to the prov¬ 
ince formed in 140 b.c. for the mainland of Greece south of 
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Thessaly, Epirus and Acarnania, which were included in “Mace¬ 
donia.” Its administrative capital was Corinth. 

(4) Achaea in the middle ages was a principality, formed within 
the same region after the Latin conquest of the Eastern empire 
(a.d. 1204): the first prince being William de Champlitte (d. 
1209). It survived, with various dismemberments, until 1430, 
when the last prince. Centurione Zaccaria, ceded the remnant to 
his son-in-law, Thcodorus II., despot of Mistra. In 1460 it w-as 
conquered, with the rest of the Morca, by the Turks. 

(5) Achaea in modern Greece is the Peloponnesian district 
(i), mainly engaged in currant growing, the crop being .shipped 
from Patras and Aegion (Vostitza). 

ACHAEAN LEAGUE, a confederation of the towns of 
Achaea in ancient Greece. Isolated on their narrow strips of 
plain, these towns were c.xpo.sed to the raids of pirates from the 
north of the Corinthian gulf. As a protection against such dangers 
the earliest league of 12 Achaean cities arose. In the 4th century, 
we find it fighting in the Theban wars (368-362 n.c.), against 
Philip (33S) and Antipatcr (330). Antigonus Gonatas dissolved 
the league; but by 2S0 n.c. four towns combined again, and 
before long the ten surviving cities of Achaea had renewed their 
federation. Much was due to the statesmanship of Aratus (q.v.), 
who initiated an exi)ansive policy; in 228 it included Arcadia, 
Argolis, Corinth and Aegina. 

Aratus probably also organized the new federal constitution. 
The league embraced city-Stales which maintained their internal 
independence and powers of self-government. Only in foreign 
politics and w'ar was their competence restricted. 

The central government was democratic. The legislative 
powers resided in a popular a.ssembly, meeting at Aegium, in 
which every member of the league over 30 years of age could 
.speak; each city counted one on a division. Extraordinary as¬ 
semblies could be convoked in .special emergencies. A council 
of 120 delegates served as a committee for preparing the as¬ 
sembly’s programme. The chief magistracy was the strategia 
which combined with an unrestricted command in the field a 
large measure of civil authority and had practically the sole 
power of introducing measures before the assembly. The ten 
demiourgoif who presided over this body, formed a kind of cabinet. 
Philopoemcn (q.v.) transferred the scat of assembly from town 
to town by rotation, and placed dependent communities on an 
equal footing with their former suzerains. 

The league prescribed uniform standards and coinage; it sum¬ 
moned contingents, imposed taxes and fined or coerced refractory 
members. 

The first federal wars were against Macedonia, against 
Antigonus Gonatas and Aetolia and, with Aetolia, against De¬ 
metrius. A greater danger arose (227-223) from the attacks of 
CIcomencs III. (q.v.). Owing to Aratus’s irresolute generalship 
the indolence of the burghers and the inadequacy of its troops, 
the league lost much of its territory. The assembly negotiated 
with Antigonus Doson, who recovered the lost districts but re¬ 
tained Corinth for himself (223-221). When Philip V. came to 
the rescue against the Actolians he annexed much- of the Pelopon- 
ncse. Under Philopocmen the league, with a reorganized army, 
routed the Actolians (210) and Spartans (207, 201). After their 
neutrality during the Macedonian War the Roman general, T. 
Quintius Flamininus, restored their lost pos.scssions, bringing the 
PeIoponnc.se under Achaean control. In 150 b.c. the league, in 
defiance of Rome, attacked Sparta. The federal troops were 
routed near Corinth by L. Mummius Achaicus (146). The 
Romans now dissolved the league, and took measures to isolate 
the communities. Augustus instituted an Achaean synod com¬ 
prising the dependent cities of Pcloponnese and central Greece. 

The chief defect of the Achaean league lay in its lack of 
provision for securing efficient armies and regular payment of 
imposts, and for dealing with di.saffcctcd members. It is the 
glory of the league, however, to have combined city autonomy 
with an organized central administration, and in this way to 
have postponed the entire destruction of Greek liberty for over 
a rcntur>’. (See Rome: Ancient History.) 

Ridlkmirapiiy, —E. Freeman, Federal Government (1893) ; A, Holm, 
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Greek History; L. Whibl«*y, A Companion to Greek Studies (1916). 
The ( hiet classicu) authorities, are I’oJybius (esp. ii., iv., v., xxiii. and 
xxviii.j, who is followed by Livy (xxxii., xxxv., xxxviii., etc.); Pausanias 
vii. g. 24. 

ACHAEANS. The name Achacams is used in the Homeric 
poems in much the same .sense as that, in which the name Hellenes 
came to be used in later times. To Horner the Hellenes were a 
small tribe in Southern The.s.saly (II. ii. 684), but from the 8th 
tentury onwards the name became a j^eneral designation for all 
(Ireek-speaking jreoples. Whether the name Achaeans wa.s quite 
so general in its application is still a matter of doubt, but for 
practical purposes we may regard it as {rarallel. According to the 
traditional genealogies Achaeus was the .son of Xuthus, son of 
Hellen. 

I'he name ha.s been connected with that of the Germanic tribe, 
Ingaevones, a connection that is possible but, perhaps, not very 
convincing. No light is thrown by it upon the meaning of the 
name. The Achaeans were a Greek-speaking people, but whether 
their dialect was Aeolic, Ionic or of the .Arcadian type is a ciucs- 
tion that cannot yet be decided. The Homeric poems arc in an 
artificial literary dialect. 

The exact reIation.ship between the Achaeans and Mycenaean 
culture is still a matter of doubt. The view held by Sir William 
Ridgeway was that (he Achaeans were invaders from the north, 
a people of northern characteristics, of the fair-hairtaJ, grey- 
eyed tyiK*, bringing to Greece a civilization of Danubian origin 
distinguished by the u.se of iron, similar to the Ilalbstatt and 
Villanova cultures. The former inhabitants were, in his view, of a 
short, dark Mediterranean type, but Greek-.speaking. It wa.s the 
Achaeans who, according to this view, brought the labialising 
dialects to Greece. 

The view more generally held, however, has been that the 
Mycenaean peoples were not Greck-speaking. The ciuestion de- 
fcends to some extent upon another; What was the language spoken 
by the Minoan peoples of Oete, of whose culture the Myce¬ 
naean was an offshoot ? There is no real evidence that the Minoans 
spoke Greek, or even an Indo-European language at all, and in¬ 
deed there are many considcration.s that point to the conclusion 
that they did not. 

A third and more recent view is that the Greek-speaking peoples 
came to Greece in three .separate waves, Ionian, Achaean and 
Dorian, the first invasion occurring about the 17th century n.c. 
The Mycenac’an civilization was an Achaean civilization, Grcck- 
si)eaking, and differing in certain notable respects, for example, 
in dress, from the Minoan. The Greek invaders subdued a previ¬ 
ous non-Greek population and first destroyed the Minoan civili¬ 
zation, afterwards reconstituting it, mingled with northern 
elements, their advent having much the .same effect as the bar¬ 
barian conciuest of the Roman empire. 

The farts hitherto known are these. There had cxi.sted an 
evirly population of Greece having a close connection with Ana¬ 
tolia. A large number of place names occur throughout the 
Greek mainland as well as in Macedonia, Epirus and Thrace 
which are paralleled in Asia Minor, notably those in and 
«= (Tiros. These are generally regarded as being 11 on-Indo-European 
and therefore non-Greek. The Greeks were aware of the exist¬ 
ence of earlier inhabitants of their country and the Aegean 
islands, whom they called by the general name of Pclasgians 
distinguishing, however, Leleges and Carians, the latter 
of whom inhabited the south-western corner of Asia Minor in 
historical times. 

Again, it is probable, if not certain, that the whole Pelopon- 
nese, and possibly parts of Central Greece, were inhabited by 
lonians previous to their conquest by Achaeans. The traditional 
home of the lonians was in the north-eastern Peloponnese, whence 
they were driven to Attica and the Cyclades by an Achaean in¬ 
vasion. The fact that the name Ionian was applied to the sea 
west of Greece, on whose shores no lonians lived in historical ; 
times, nor could have done so for many centuries previously, j 
shows that the whole Peloponnese at least must once have been j 
regarded as Ionian. The Achaeans emerge into history in the i 
middle of the 14th century b.c. In the year 1922 a reference to 


j them (Akhkhiyawa) in one of the Hittite texts of that date was 
read by Dr. Forrer. They were at that time an important naval 
power situated in the western regions of Asia Minor and the 
island of Lesbos, and were under the leadership of a prince 
named Attarsiyas. They appear to have been also in Cyprus and 
Pamphylia. Later, as has been already mentioned, in the Homeric 
age the Achaeans were lords of the Peloponnese and as far north 
as Thessaly, and their name, so far as can be gathered, was 
employed as a general designation for all Greeks. 

The physical characteristics of the Achaeans are difficult to 
determine, and not a very safe guide. Three passages in the 
Odyssey refer to tallness of stature as a mark of beauty, and it 
was, perhaps, therefore rare. Heroes are sometimes referred to 
both by Homer and Hesiod as fair-haired (^avdds) (though the 
epithet may mean nothing more than not having black hair) 
and we know that both in classical and Roman times blue or 
grey eyes were rare in Greece. 

In classical times the name Achaeans was confined to the 
people inhabiting the strip of land along the north coast of the 
Peloponnese, between the Corinthian gulf and the northern 
Arcadian mountains. They were for the most part subject to 
Dorian ov^erlords, and their dialect was Doric. After the days of 
the Macedonian supremacy the Achaean League became one of 
the most powerful inliuences in Greece, and it was this fact that 
led the Romans, when they made the country into a province, to 
give it the name of Achaea. (See Dorians; Ionians; Greece, 
History.) 

BiiiLioGRAPUY.—G. Busolt, Griech. Geschkhte, ed. 2, vol. i., p. igo 
(1893) ; W. Ridgeway, The Early Age of Greece (igoi) ; D. B. Mon¬ 
ro’s cd. of the Iliad pp. 484-488 (looi) ; articles by W. Ridgeway and 
J. L. Myres in the Classical Review, vol. xvi., pp. 68-03, (1002) ; 

J. B. Bury, History of Greece (1902), and art. in Journal of Hellenic 
Studies, XV. pp. 2i7ff. (1894) ; Andrew Lang, Homer and His Age 
(igoo) ; G. G, A. Murray, Rise of the Greek Epic ch. ii. (1907) ; A. 
H. Sayce, in Class Rev. p. 164 (Nov. 1924), and “The Aryan Problem 
—fifty years later” in Antiquity p. 204 (June 1927); N. P. Nilsson, 
Minoan-Mycenaean Religion, Introduction (1927). (B. F. C. A.) 

ACHAEMENES (Hakhamani), the eponymous ancestor of 
the royal hou.se of Persia, the Achaemcnidae. According to Darius 
in the Behistun inscription and Herod, iii. 75, vii. ii, he was the 
father of Teispes, the great-grandfather of Cyrus. Whether he 
really was an historical personage, or merely the mythical ancestor 
of the family, cannot be decided. According to Aclian (Hist. anim. 
xii. 21), he was bred by an eagle. We learn from Cyrus’s procla¬ 
mation that Teispes and his successors had become kings of An- 
shan; i.e., a part of Elam (Susiana), where they ruled as vassals of 
the Median kings, until Cyrus the Great in 550 b.c. founded the 
Persian empire. After the death of Cambyses, the younger line of 
the Achaemenidac came to the throne with Darius, whose father 
Hystaspes was, like Cyrus, the great-grandson of Teispes. Cyrus, 
Darius and all the later kings of Persia call themselves Achae- 
racnides (Ilakhdmatiishiya). With Darius III. Codomannus the 
dynasty became extinct and the Persian empire came to an end 
(330 B.C.). The adjective Achaemenius is used by the Latin poets 
as the equivalent of “Persian” (Horace, Odes, ii. 12, 21). See 
Persia. The name Achaemcnes is borne by a son of Darius I, 
brother of Xerxes. After the first rebellion of Egypt, he became 
satrap of Egypt (484 b.c., Herod, vii. 7). He commanded the 
Persian fleet at Salamis, and was (460 b.c.) defeated and slain by 
Inarus (Herod, iii. 12), the leader of the second rebellion of Egypt 
(see also Diodorus xi. 71). 

ACHAE^NroAE, the Graecized name of the family of the 
ancient Persian kings. (See Persia: Ancient History.) 

ACHARD, FRANZ CARL (1753-1821), Prussian chemist, 
was bom at Berlin on April 28, 1753, and died at Kunem, in 
Silesia, on April 20, 1821. He was a pioneer in turning to prac- 
:ical account A. S. Marggraf’s discovery of the presence of sugar 
in beetroot, and by the end of the i8th century he was pro- 
lucing considerable quantities of beet-sugar, though by a very 
mperfect process, at Kunem, on an estate which was granted 
him, about 1800, by the king of Prussia. There, too, he carried 
on a school of instruction in sugar-manufacture. He published 
several volumes of chemical and physical researches and dis¬ 
covered, among other things, a method of working platinum. 



ACHARIUS- 

ACHARroS, ERIK (1757-iSrQ), Swedish botanist, w.is a 
pupil of Linnaeus at Uppsala University, and devoted himself to 
the study of lichens. Ilis most important works are Licheno^raphta 
Universalis (1810) and Synopsis methodica Uchenum (1814'). 

ACHATES, the companion of Aeneas in Virgil’s Aetteid. The 
expression “fidus Achates” has become proverbial for a loyal and 
devoted companion. 

ACHELOUS (mod. Aspropotamo, “white river”), the largest 
river in Greece (130m.). It rises in Mt. Pindus, and, dividing 
Aetolia from Acamania, falls into the Ionian Sea. Its water is 
charged with fine mud, which is deposited along its banks in fer¬ 
tile, marshy plains. At its mouth, a number of small islands 
(Echinades) have been envclojacd in this deposit. It was formerly 
called Thoas, from its impetuosity, and its upper portion Inachus, 
the name Achelous being restricted to the shorter eastern brunch. 
The name is given to several other rivers in Greece, and appears 
in cult and in mythology as that of the typical river-god. 

ACHENBACH, ANDREAS (1815-1910), German land¬ 
scape painter, was born at Casscl on Sept. 29, 1815, and died on 
March 31, 1910. He was a pioneer of the German realistic school. 
He studied at Dusseldorf under Schirmcr, but emancipated himself 
from the contemporary school of landscapists which delighted in 
the representation of romantic scenery. He was the first artist of 
the Dusseldorf school who painted nature for its own sake. As a 
young man he sought inspiration in Holland and Norway. His 
pictures of the stormy North sea, of Dutch canal scenes and of 
Rhineland villages contrasted favourably with the sentimental 
landscapes of his contemporaries. His works are to be found at 
the ilerlin National Gallery, the New Pinakothek in Munich, and 
the galleries at Dresden, Darmstadt, Cologne, Dusseldorf, Leipzig 
and Hamburg. 

His brother, Oswald AniENRACii (1827-1905), is distinguished 
for his colourful renderings of the Bay of Naples, of Rome and of 
Venice. He broke away from the traditional classicist interjin-ta- 
tion of these scenes and revelled in strong and glowing colour 
effects. His works arc exliibited at most of the important German 
galleries of modern art. 

ACHERNAR, a Eridani, the brightest star in the constella¬ 
tion Eridanus (q.v.). 

ACHERON (Gr. river of “woe"), name of several rivers of 
Greece. In Greek mythology the name is specially given to a river 
of Hades, over which departed souls were ferried by Charon. 
Later Greek and Roman poets used it to designate the lowx-r 
world generally. 

ACHESON, EDWARD GOODRICH (1856-1931), Amcr- 
ican inventor, was born at Washington (Pa.), on March 9, 1856. 
He was compelled to earn his living at an early age, but devoted 
his leisure to mechanical invention and experiment. Becoming in¬ 
terested in electricity, he entered the employ of Thomas A. Edison. 
In 1881 he assisted in the preparation of (he tklison exhibit at (he 
Paris International Exposition and later, for the Edison interests, 
installed the first electric lights in Italy, Belgium and Holland. On 
returning to the United States he resumed his experiments. He 
discovered a new abrasive substance of great cutting power, which 
he named carborundum. Inventing a method of producing a 
remarkably pure synthetic graphite, he organized in 1899 the 
Acheson Graphite Co., to handle the patent. This company met 
with great success. His numerous patents cover methods of pro¬ 
ducing metallic silicon cheaply; the lubricants known as oildag, 
aquadag and gredag; the treatment of clay to increase plasticit}' 
(Egyptianized clay). 

ACHIACHARUS, the name of an eastern sage whose “say¬ 
ings” spread far and wide and had a remarkable influence on the 
world’s gnomic literature. His history and moralizing sayings 
have been preserved, in whole or in part and with interesting 
minor variations, in Syriac, Arabic, Ethiopic, Armenian and 
Slavonic translations, and fragments of his teaching have sur¬ 
vived among the Jewish papyri from Elephantine {see below). 
Rumanian and old Turkish versions are also in existence. 

In the story of his life he is represented as the chief adviser of 
the Assyrian king Sennacherib. He adopted a nephew, Nadan 
by name, to succeed him. Profligate and wearied by Achiaebams’ 
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unending inculcation of wisdom in proverbial form, Nadan 
brought about his uncle’s downfall. But saved from death by his 
executioners, Achiacharus survived in an underground dungeon 
and resumed his former position at court when the king was in 
dire need of his services as an envoy and magician who could 
satisfy the demands of the king of Egypt. Thus he built a castle 
in the air and twisted ropes out of sand. On his return to Ass>Tia 
he took vengeance on his ncpheiiV, flogged him, condemned him to 
his former dungeon-dwelling, constantly visited him to taunt him 
and give him instruction in W’hich, as in Aesop’s fables, animals 
and birds give expression to shrewd moral and ethical ideals. 
Nadan avoided execution by swelling out suddenly and bursting 
asunder, thus anticipating and possibly inspiring one of the New 
Te.stament descriptions of the end of judas. 

The date of composition and the original home of this work 
are matters of dispute. The Elephantine Papyri provide evi¬ 
dence that it was in existence by the fifth century b.c. The men¬ 
tion of Sennacherib may well point to Mesopotamia as its original 
home. But the story and the sententious sayings contained in it 
are probably far older than (he Assyrian Empire. Sennacherib’s 
name was probably inserted in the story when it had already 
assumed a fixed form in most other respects and had already 
embarked on its cari'cr of permeating the literature and thought 
of Palestine, Egypt and the Mediti'rranean coastlands. 

liiBLiooKAriiY.—F. C. Conybearr, Rcndcl Harris, and Mrs. Lewis, 
Thv Story of Ahikar (2nd fd. 1013) ; Charles, Apocrypha and Pseud- 
cpi^rapha, vnt. i. jip. i 89--]Q2, and vol. ii. pp. 715-784; A. E. Cowley, 
Aramaic Papyri of the Fifth Century (1923). (D. C.S.) 

ACHILL, the largest island off Eire, separated from the 
C'urraun jieninsula of the we.st coast by the narrow Achill sound. 
Pop. ( 1936) 4,875. It is includefl in Ma\ o. Its shapi' is triangular, 
and is 15 rni. from east to west and 12 mi. from north to south. 
Area 57 sq.mi. The island is mountainous, the highest points be¬ 
ing Slieve Croaghaun (2,192 ft.) in the west, and Slievcmorc 
(2,204 fL) in the north; the extreme western point is the bold and 
rugged promontory of Achill head, and the northwestern and 
southwestern coasts consi.st of cliffs reaching 800 ft. in Minaun, 
near Keel on the south. The seaward slopie of Croaghaun is ab¬ 
rupt and the scenery beautiful. Desolate bogs alternate with the 
mountains; and the inhabitants earn a .scanty subsistence by fish¬ 
ing and tillage, or go to England and Scotland during the harvest¬ 
ing. The Conge.sled Districts board made efforts to improve the 
condition of the ptiople, and a branch of the Great Southern rail¬ 
way to Achill sound, together with a swivel bridge across the 
sound, improved communications. In Dugort is a Protestant 
colony, known as “the Settlement,” founded in 1834. There are 
megalithic remains at Slievemore and elscw'here. 

ACHILLES, son of Pcleus (g.v.) and Thetis; bravest, hand¬ 
somest and swiftest of the army of Agamemnon. According to 
Homer, he was brought up by his mother at F’hthia with hi.s cousin 
and his intimate friend Patroclus; his teachers were Phoenix 
and Cheiron. The non-Horneric tales of his childhood contain 
obvious folk-tale themes. Thetis had seven children, all of whom 
she put into the fire or a cauldron (see Hercules), to make 
them immortal. All died save Achilles; because Peleus inter¬ 
fered at this point, Thetis left him. (Fairy Bride theme.) Or, 
Thetis dipped the child in the waters of the river Styx, by which 
(like Sigurd Fafnirs-bane) he became invulnerable, except that 
part of his heel by which she held him; whence the proverbial 
“heel of Achilles.” 

During the first nine years of the war as described in the Iliad, 
Achilles ravaged the country round Troy, and took 12 cities. In 
the tenth year occurred the quarrel with Agamemnon. In order 
to appease the wrath of Apollo, who had visited the camp with a 
pestilence, Agamemnon had restored Chryseis, his prize of war, 
to her father, a priest of the god, but as a compensation deprived 
Achilles, who had openly demanded this restoration, of his favour¬ 
ite slave Briseis. 

Achilles refused further serv’ice, and rejected offers of compen¬ 
sation for the insult. During his absence the Greeks were hard 
pressed, and at last he allowed Patroclus to personate him, lending 
him his chariot and armour. When Hector riew Patroclus Achilles 
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was rfconciled to AKamemnon. jrot new armour from Hephaestus, 
slew Hector, and. after dragKing the body about at the wheels of 
his chariot, restored it to Priam at his earnest entreaty. 

The Iliad concludes with the funeral rites of Hector. It makes 
no mention of the death of Achilles, but hints at its taking place 
“before the Scaean gates.” The Odyssey mentions his funeral. 
The Aethiopsis took up the story of the Iliad. It told how’ Achil- 
le.s, having slain the Amazon Penthesileia and Memnon (q.v.), 
was him.self slain by Pari.s, whose arrow was guided by Apollo to 
his vulnerable heel. He was worshipped in many places: at Leukc, 
where he was honoured with offerings and games; in Sparta, Elis, 
and esiw!cially Sigeum on the Hellc.spont, where his famous 
tumulus was erected. 

behind these legenrls there probably lies a real man, certainly 
not a sun-, river- or other god. No certain statue of him, but 
numerous other representations in art, surv'ive. 

Hilir.rooKAPiiY,—.Ver Prellei-Kohert, Gr. M yt II, iii, 2; 

Pauly-Wi.s.sowa, Rrulent yldo/Multc; iJaremherg and .Saglios Dktion- 
naire drs Antiqiiites; Ro.>5cher’.s Lexikon, .s.v.; L. K. I*'arnell, Hero- 
cults, p. JK5 ct .seq. 

ACHILLES, TENDON OF: see Ti'.mk)N of Actiillf.s. 
ACHILLES TATIUS, of Alexandria, Greek rhetorician, 
author of the erotic romance, the Adventures of Leueippe and 
Cleitop/ion, Nourished about A.D. 450, perhaps later. Suidas, who 
alone calls him Statius, says that he became a Christian and even¬ 
tually a bisht)]) Hiki' lleliodorus, wliom he imitated) but there is 
no evidence of this. Photius, while severely criticizing his lap.ses 
into indecencN', highly praises the conciseness and clearness of his 
style, which, however, is artilicial and laboured. 

The large number of existing rns.s. attests the popularity of the 
romance. {Editio princeps, lOoi ; first iinporlanl critiral edition by 
Jacobs, i8ji ; later editions by Ilirschig, 1H56; Hercher, i8.s8. There 
arc translations in many languages; in English l>y Anthony Hfodgesl, 
i6.ji8, and R. Smith, 1855.) 

Suidas also ascrilies to (hi.s author an Etymolof^y, a Miscellaneous 
History of Famous Men, and a treatise On the Sphere. Part of the 
last is extant under the title of An Introduction to the Phaenomena of 
Aralus. Hut if the writer is the prudenthsimus Achilles, referred to by 
Firmirus Maternus (about ,p\6) in his Malheseos libri, iv, 10, 17 
(cd. Kroll), he must have lived long before the author of Leueippe. 
The fragment was first published in 1567, then in the Uranologion of 
Pctavius,*with a Latin tran.slation, 1630. 

ACHILLINI, ALESSANDRO Italian phi¬ 

losopher and anatomist, was born at Bologna, Oct. zg. 1463. A 
much admired lecturer at Bologna and Padua, he was called the 
“second Aristotle.” He made some important studies of human 
anatomy and was one of the fir.st anatomists to dissect a human 
cadnv'cr. His {ihilosophical works were printed in one volume in 
VTnice in 150S, and rcjirinled with additions in 1545. 1551 and 
1568. Among his anatomiial writings were Corporis humani ana- 
tomia and Anatomieae auuotationes. He died at Bologna on Aug. 
:. 151:?. 

Hi.s brother, Gia.v Imi.oteo Aciiilli.m (1466-1538), was tlie 
founder of the Academy of Viridario at Bologna in 1511, and the 
author of II Viridario and other writings, verse and prose. His 
grand-nephew, CrLAiTuio Achillini (1574-1640) was a lawyer 
who achieved some fame as a versifier of the school of the Se- 
centesti, a group of Italian w-riters characterized by affectation 
and extravagance of style. 

Hiulkk’.raphv, —His works were printed ;it Venice (1508, 1545, 1551 
and 1568). 

ACHIMENES, a genus of plants (family Gesiieriaceae. to 
which belong also Gloxinia and Streptocarpus). natives of tropical 
America, and well known in cultivation as stove or warm green¬ 
house plants. They are herbaceous perennials, generally with 
haiiy serrated leaves and handsome llowers. The corolla is tubu¬ 
lar with a spreading limb, and varies widely in colour, being white, 
yellow, orange, crimson, scarlet, hlue or purple. 

ACHIN (Dutch, .\tjehi, and dependencies, is a Dutch gov¬ 
ernment in Sumatra. Netherlands Indies. It forms the northern 
extremity of the island, the boundary c.xtending from Salahadji, 
a point on the ea.st coast, just north of Aru bay. to a point on 
the west (oast. about midway lietwcen Singkcl and Barus, has 


an area of 21,448 sq.mi. and is divided into four districts. It is 
very mountainous, with long ranges, running parallel with the 
axis of the island, and, particularly, in the east and extreme 
northwest, spurs projecting towards the coast. Most of the inte¬ 
rior is mountainous, but, except in the extreme north, there is a 
fairly wide coastal plain, narrower in the cast than in the west. 
The highest peaks are Bandahara (10,100) on the southern 
central boundary, Abongabong (9,850) in the central part and 
Leuscr (11,157) in the south. In the north the coast is very 
varied, the cliffs, crowned with dense vegetation, rising precipi¬ 
tously from the sen in places, while in other parts there are sandy 
beaches or cultivated and well-populated plains. Elsewhere the 
coa.st is flat, and, in places, marshy. The rivers are short, run 
down sharply to the coast, and have little value for shipping, 
except small native boats. The ports of Achin are Oleh-Ieh and 
Sigh on the north and Lhokseumawe and Idi on the cast coast, 
but large ves.sels go to the free port of Saliang on the island 
Pulu Well, 50 mi. north of Olch-lch. Olch-leh is the gatcw’ay to 
Kota Raja, the capital of Achin. Kota Raja is situated on the 
Achin river, some three miles up from the sea. The capital 
of Achin, when this was the wealthiest and most powerful sul¬ 
tanate in northern Sumatra, having suzerainty over territory in 
the Malay Peninsula, Kota Raja still possesses remains of its 
former glory, but it consists largely of wooden and at Lap-roofed 
houses, built in kampongs, with the old Achinese citadel (now 
garrison-quarters), a large mosque, the modern residences of the 
governor and civil staff, offices of the administration, European 
business premises, together with two small hotels. Three bridges 
span the river. Kola Raja has a cable station, is connected by 
telegraph with Medan, and then across the island with Padang 
and the south generally. A steam tramway links it up with Oleh- 
leh and, across country, with Sigli, on the northeast coast, whence 
it proceeds to Kuala Simpang (Aru bay), where it joins up with 
the lines in Deli (east coast of Sumatra province). An agricul¬ 
tural adviser, representing the department of agriculture, trade 
and industry, is stationed at Kota Raja, and the towai has a pop¬ 
ulation of 10,724, composed of 1,137 Europeans and Eurasians, 
6,146 natives, and 3,441 foreign Asiatics. The principal industries 
of Achin are silk weaving, gold working, wood carving and ship¬ 
building, and there is a fishing and coasting trade. Rice is the food 
staple, grown more under sawah culture than ladang, and there are 
irrigation works for rice culture. Pepper, copra and areca nuts and 
rubber arc the chief exports, but sugar cane and fruit trees are 
grown, cattle-breeding is carried on. There are over 100,000 ac. 
under rubber (Hcv'ca). Imports (1939) 2,502.000 and exports 
7.442.000 guilders. Pop. (1930) 1,003.062, composed of—Euro¬ 
peans and Eurasians 3.244, natives 975,945, and foreign AskUics, 
including Chinese, 23,873. The Achinese are Malayan, hut smaller 
and thinner than the Malays, with darker skin and larger eyes. The 
people of the highlands (orang tunong) are prouder and more 
courageous and independent than those of the lowlands (orang 
baro/i), but both are fond of warfare. The nobility usually claim 
Arab descent, and there are evidences of old-time contact with 
Hindus. Both men and women wear the characteristic wide 
Achinese trousers; the women arc skilful weavers; the men fairly 
good craftsmen and skilled agriculturists. Rice, fish and vegeta¬ 
bles, eaten twice daily, form the usual fare, betel-nut is used uni¬ 
versally, and opium-smoking is indulged in, but strong drink is 
used only among the upper classes. Houses are built on piles, 
divided into several rooms, generally with front and back veran¬ 
da, reached by steps. They stand in a fenced courtyard, with 
fruit trees about them—the domestic animals and birds live un¬ 
derneath—and are usually untidy in appearance. In a meneusaii, 
without the village, the young unmarried men and strangers sleep, 
and it is also used for meetings and religious observances. Society 
is divided into families; there are traces of an old matriarchal 
form, but the patriarchal system is now general. Marriage is 
celebrated at an early age, divorce is rare, and polygamy is not 
common, except among the highest classes. The position of the 
Achinese woman is high. Achin is under direct Dutch govern¬ 
ment, but many Achinese chief.s exercise authority as govern¬ 
ment officials. The Achinese arc Mohammedans. 
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The people are fond of competitions in recitations of poetry, 
and of musical performances on native instruments; also of 
feasts and gambling, whilst animals are kept for fighting purj>oses. 

See C. Snouck Hurgronje, The Achehnese, (Leyden, 1906). 

HISTORY 

Northern Sumatra was visited by a number of European travel¬ 
lers in the middle ages, for example Marco Polo, Friar Odoric 
and Nicolo Conti {qq.v.). But the first voyager to visit Achin, 
known then by that name, was Alvaro Tellez, a captain of Tristan 
il'Acunha's fleet, in 1506. It was then a mere dependency of the 
adjoining slate of Pedir. By 1526 Achin had assimilated all the 
other states of northern Sumatra, but its power was at its height 
in the time of Sultan Iskandar Muda (1607-30). At that period 
the territory extended from Aru opposite Malacca round the 
north to Benkulen on the west, 1.100 miles of seaboard; the island 
of Nias with the continental states of Johor, Pahang, Kedah and 
Perak were subject states. 

The traders of the 17th century went to Achin for gold. The 
first Dutch (1500) and first English (1002) commercial ventures 
to the Indies were to Achin. Letters were sent from Queen 
Elizabeth and King James I. to the princes of Achin. But jealousy 
and suspicion interfered with trade and the English factory, 
erected several time.s, was not long maintained. The French at¬ 
tempted unsuccessfully in 1021 to establish relations as, in .spite 
of all difficulties, the trade was important. William Dampier 
(c. 16S8) speaks of the number of foreign merchants settled there. 

The Portuguese were constantly warring with the kings of Achin 
until the former lost Malacca (1041). Iskandar Muda sent 60,000 
men against Malacca in loi 5, but the Portuguese held out. From 
1641 four queens successive!}' reigned o\'er Achin, but in lOcm 
the Arab or fanatical party suppressed female government and 
put a chief of Arab blood on the throne. From that time Aibin’s 
power decayed rapidly. 

After the restoration of Java to the Netherlands in 1816 a good 
deal of weight was attached by the neighbouring British colonies 
to the maintenance of influence in Achin, and in iHig a treaty 
of friendship was concluded by Achin with the Calcutta Govern¬ 
ment which excluded other European nationalities from fixed 
residence in Achin. When the British Government, in 1824, made 
a treaty with the Netherlands, surrendering the remaining British 
.settlements in Sumatra in exchange for certain possessions on 
the continent of Asia, no reference was made in the articles to 
the Indian treaty of i8ig; but an understanding was exchanged 
that it should be modified, while no proceedings hostile to Achin 
should be attempted by the Dutch. 

This reservation was formally abandoned by the British Govern¬ 
ment in a convention .signed at The H.ague on Nov. 2, 1S71; and 
in March 1873 the Government of Batavia declared war upon 
Achin. Doubtless there was provocation, for the sultan of Achin 
had not kept to the understanding that he was to guarantee im¬ 
munity from piracy to foreign traders; but the neccs.sity for war 
was greatly doubted, even in Holland. A Dutch force landed at 
Achin in April 1S73 and attacked the palace, but was defeated. 
Another attempt ended in the fall of Achin in Jan. 1S74. General 
van der Hoyden seemed to have quelled them (1878-81), but 
in i8q 6 they revolted again and not till i8g8 and the succeeding 
year did General van Heutsz restore order. In 1901 the pre¬ 
tender-sultan fled to the Gajoes, a neighbouring tribe inland and 
for three years heavy fighting went on. Later the coastal re¬ 
gions were subdued, but in the interior there was recurrent 
trouble. Japan occupied the area in March 1942, during World 
War II. 

See P. J. Veth, Atchin en zijne. hetrekkingen tot Nederland (Leyden, 
1873); J. A. Kruijt, Atjeh en de Atjehers (Leyden, 1877); Kielstra, 
Beschrijving van den Atjch-onrlng (The Hague, 1885); Renaud, Jaar- 
boek van het Mynwezen (1882) ; J. Jacobs, llet famille-en Kampon- 
gleven op Groot Atjeh (Leyden, 1894); C. Snouck Hurgronje, De 
Atjehers (Batavia, 1894, trans. 1906) ; W. Volz, Nord-Sumatra; Die 
Gajoldnder (Berlin, 1912). Sec also Tijdschrift voor Taal en Volken- 
kundt Nederlandsche Indie. 

ACHINESE, a Sumatran tribe of Proto-Malayan stock modi¬ 
fied by Hindu and Arab elements, the darker complexion of the 


lowlanders as distinct from the highlanders of the tribe being 
attributed to a greater infusion of South Indian blood. They are 
Muslims, but not very strict, and early in the 13th century became 
important in the East Indies, having commercial and political re¬ 
lations with Egypt, Europe and Japan. Noted for valour and 
love of freedom, they long maintained their independence against 
the Dutch. They arc excellent craftsmen; women go unveiled 
and there is very little polygamy. Their language, though Malayan, 
contains many Sanskrit words, and there are other remnants of 
their former Hindu or Buddhist culture. 

See E. Marsden, History of Sumatra (1783) ; C. Snouck Hurgronje, 
'The --1 ehehnesc (1906). 

ACHINSK, (i) A province in the Siberian area of the 
R.S.F.S.R. Area 25,169 sq.mi. Poinilation 392.000; urban 24,997; 
rural 367,003. It consists of pine, spruce and birch forest, 
with open grassy areas on which rye and wheat are grow’ii by the 
])e.a.sants and immigrant colonists. The winter is severe and oc- 
canionally early frosts ruin the crops. Gold is found to the west 
of the town of Achinsk. (2) A market centre, lat. 56® 30' N., long. 
00® 35" E., on the C’hulym river, which links it wdth the 01 ) river. 
It is on the Trans-Siberian raibvay and has a branch to the rich 
Minusinsk district. 

ACHOLI, a negro people of the upper Nile valley, akin to 
the Shilluks of the White Nile. They frequently decorate the tem- 
I)les or cheeks with w'avy or zigzag scars, and also the thighs with 
scrolls; some pierce the ears. Their huts are circular with a high 
peak, a mud sleeping-platform, jars of grain and a sunk fireplace; 
they are decorated wdlh geometrical or conventional designs in 
red, white or grey. The Acholi arc good hunters, u.sing nets and 
spears, and keep goats, .sheep and cattle. In war they use spcar.s 
and long, narrow .shields of giraffe or ox hide. Their language js 
Nilotic. Their religion is a vague fetishi.sm. 

ACHROMATIC LENS, a combination of (wo or more 
lenses corrected for chromatic aberration. (See Optics; Lknr; 
Photography : Apparatus.) 

ACHURCH, JANET (Mrs. G. (Tiakringto.n ) (1864- 
]()io), English actress, wais born in Manchester. She first ap- 
IK*ared at (he Olympic Theatre, London, Jan. 8, 1883, with Gene¬ 
vieve Ward in the farce of Hetsy Baker. Two years later she 
joined Frank Benson’s company and played Shakespearean hero¬ 
ines; but her chief success was gained as Nora Helincr in Ib.sen’s 
A Doll's House, w-hen that play was first produced in England in 
tS8o. She appeared later in other Ibsen plays and in tho.se of 
Bernard Shaw. 

ACID, the name loosely applied to any sour substance; in 
chemistry it has a more precise meaning, denoting a substance 
containing hydrogen which may be replaced by metals with the 
formation of salts. An acid may therefore be regarded as a salt 
of hydrogen. A still more recent and broader conception is that 
of an acid as a “proton donator” (T. M. Lowry) i.e., a substance 
which is capable of yielding a hydrogen atom stripped of its elec¬ 
tron to a “proton acceptor” or base. Of the general characters 
of acids we may here notice that they dissolve alkaline substances, 
certain metals, etc., neutralize alkalis and redder^ many blue and 
violet vegetable colouring matters such as litmus. 

The ancients probably possessed very little knowledge of 
acids. Vinegar (or impure acetic acid), w'hich is produced when 
wine is allowed to stand, was known to both the Greeks and Ro¬ 
mans, who considered it to be typical of acid substances; this is 
philologically illustrated by the words o^vs, acidus, sour, and 6 ^os 
acetus, vinegar. Other acids became known during the alchemistic 
period; and the first attempt at a generalized conception of these 
substances was made by Paracelsus, who supposed them to contain 
a principle which conferred the properties of sourness and solu¬ 
bility.* Somewhat similar views were promoted by Becher, who 
named the principle acidum primogemum, and held that it was 
composed of the Paracclsian elements “earth” and “water.” At 
about the same time Boyle investigated several acids and estab¬ 
lished their general characteristics. 

The phlogistic theory of the processes of calcination and com¬ 
bustion necessitated the view that many acids, such as those pro¬ 
duced by combustion, e.g., sulphurous, phosphoric, carbonic, etc., 
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should he reif^ardcd as elementary substances. This principle more 
or less prevailed until it was overthrown by Lavoisier’s doctrine 
that oxygen was the acid-producing clement; Lavoisier was led 
to this conclusion by the almost general observation that acids 
were jnoduced when non-metalJic elements were burnt. This 
rloctrine, in turn, w'as overthrown by the researches of Davy, 
(iay-Lussac and Thenard on hytlrochloric acid and chlorine, and 
of Gay-Lussac on hydrocyanic acid, which established ]>cyond all 
cavil that oxygen was not essential to acidic properties. Dav’y 
and, almost simultaneously, Dulong suggested that hydrogen 
and not oxygen was the acidifying i)rin(iple. 

Dalton’s theory was .strongly supported W'hen J. Liebig pro- 
moled his doctrine of {)olybasir acids. Dalton’s idea that elements 
preferentially combined in eriuialornic pro[)ortions had as an imme¬ 
diate infen-nce that metallic oxides contained one atom of the 
metal to one atom of oxygen, and a simple expansion of this con¬ 
ception was that one atom of oxide combined with one atom of 
acid to form one atom of a neutral .salt. This view, which was 
specially supported by Gay-Lussac and Leopold Ginclin and 
accepted by Ilerzclius, necessitated that all acids were monobasic. 
1 'he untenabilily of this theory was p)roved by Thomas Graham’s 
investigation of the phosphoric acids; for he then showed that 
the ortho- (ordinary), pyro- and nieta-phosphoric: acids contained 
respectively 3. 2 and 1 molecules of "basic water” (which W'cre 
replaceable by metallic oxides) and one molecule of phosphoric 
oxide, Graham’s work was developed by Liebig, whose 

re.searches on organic acids—citric, tartaric, cyanuric, comenic and 
meconic—led him to formulate as the criterion of polybasicily the 
existence of (ornpound salts with different metallic oxides, and 
ultimately (o adopt the tenet that “ac ids are particular compounds 
of hydrogen, in which the latter can be replaced by metals.” Fur¬ 
ther, he held that "neutral salts are those compounds of the .same 
class in which the hydrogen is replaced by its equivalent in metal.” 

The hydrogi-n theory and the doctrine of polybasicily as enun¬ 
ciated by Lie big is the fundamental characteristic of the nioclern 
theory. A j)olyhasic acid contains more than one atom of hydro¬ 
gen which is replaceable by metals; moreover, in such an acid the 
replacement may he entire with the formation of normal salts, 
l^artial with the formation of acid salts, or by two or more differ¬ 
ent metals with the formation of compound salts (,vee Salts). 
These facts may be illustrated with the aid of orthophosphoric 
acid, which is tribasic: 

Normal .salt. Arid salt.s. Compound salt. 

Ag.d’Oi. NaJlPO,; NalLrOi. Na(NH4)HPO.i. 

Silver phosphate. Arid sodium Microcosmic 

phosphates. .salt. 

This conception of acids was extended along the lines of the 
electrolytic dissociation theory of S. A. Arrhenius (18S7). Pure 
hydrogen chloride is practically a non-conductor of the electric 
current, and so also is pure water; when the two are mixed, how¬ 
ever, highly conducting solutions of hydrochloric acid result. Ac¬ 
cording to the Arrhenius hypothesis, the hydrogen chloride mole¬ 
cule was split into two “ions”—a positive hydrogen ion, written 
as II * or IF, and a negative chlorine ion, Cl“ or CF—each of which 
contributed towards the carrying of the current; all the funda¬ 
mental properties of acids were attributed to the existence of the 
hydrogen ion in their a(]ueou.s solutions. Objections often urged 
against this view were (i) that the chlorine ion shows none of 
the peculiar properties of the element, and (2) that, since hydro¬ 
gen and chlorine combine .so strongly with such a large evolution 
of heat, it was diflicult to understand how the mere process of 
dissolution in water could suftice to separate them as ions. To a 
large extent these objections are met by the current views on 
the electronic structure of atoms (<7.“^.), according to which the 
chlorine atom, holding seven valency electrons, achieves its maxi¬ 
mum stability by acquiring the single electron of the hydrogen 
atom to form an octet and to become negatively charged, whereas 
the hydrogen atom, having lost its electron and become positively 
charged is now unique in that it holds no electrons at all (t.e., 
it is what is called a proton); these ions differ fundamentally, 
therefore, from their corresponding elements. 

It will be noted that, although the solvent (water, in the case 


discussed) was stated to be essential for the development of the 
acidic properties of hydrogen chloride, the various theories 
described attach no significance to the role of this solvent. H. E. 
Armstrong has consistently pointed out this anomaly, and he and 
many others (A. Lapworth, H. Goldschmidt, and T. M. Lowry, 
for example) have attempted to remove it; for Armstrong’s views 
his writings should be consulted (/’roc. Roy. Soc., 1923, A, 103, 
p. 610), but it is possible to generalize as to the trend of other 
workers’ views. These are, briefly, that the hydrogen ion (proton) 
becomes associated with one or more molecules of solvent to give 
positive ions, of which the simplest would be OH;^ Here again 
there is a divergence of opinion, because some attribute the pecu¬ 
liar properties of acids (especially that of catalysis [<7.'^.]) to this 
complex ion, whereas others ascribe them to a small or even a 
very minute portion of hydrogen ions which remain as such and 
escape this association with the solvent. 

Studies of the absorption spectra and other properties of acids, 
their esters, their dilute solutions, and their saline solutions have 
led to the belief, more especially in the case of oxygen-containing 
acids, that the pure or concentrated acid has a structure resem¬ 
bling that of the esters (A. Hantzsch, K. Schafer), whereas in 
dilute aqueous solution its structure is analogous to that of the 
salts. In this re.spect, the pure acid is what Hantzsch terms a 
pseudo-acid—that is, it only functions as a true acid after having 
undergone a change of structure. Such a change is indicated by 
Schafer’s scheme below, which, however, is merely diagrammatic 
and has no other significance. 

[>*] [>™] [>-*]“ 


[>] 

[>] 

1^0—Cl 


M 

Esters. 

Concentrated 

Dilute a 

aids. 

Salts. 


acids. 


It is remarkable that very pure concentrated acids are inert 
towards metals in many cases. V. H. Veley has made a study of 
the properties of pure nitric acid, which, according to Hantzsch, 
has the same absorption spectrum as its vapour or its esters, hut 
quite different from that of dilute solutions. Hantzsch (1925) 
found similar relationships to hold for hydrobromic and hydri- 
odic acids, and he therefore suggests that aqueous solutions of 
acids are salts of the hypothetical “hydroxonium” radical, thus: 
[HjOJBr, hydroxonium bromide; [H3OJNO3, hydroxonium ni¬ 
trate. His views receive support from the isolation of “nitronium” 
salts from very concentrated solutions of acids; thus, nitronium 
dipcrchlorate, [N(OH)3] [C104]2, and nitronium monopcrchlo- 
rate, [N0(0H)-3]C104, are stable crystalline salt-like compounds 
which can be recrystallized from concentrated perchloric or nitric 
acid, respectively. Moreover, mixtures of concentrated nitric and 
sulphuric acids are highly conducting, whereas the pure acids 
alone are only feebly so; this is regarded as evidence in favour 
of the existence of salt-likc compounds in the solution, [N(011)3] 
[HS04]2 and [NO(OH)2] [HSO4] analogous to the perchlorates, 
and the isolation (by Weber, 1871) of nitronium pyrosulphate, 
[N(0H)3]S207, affords similar evidence. By analogy, therefore, 
concentrated nitric acid contains a certain amount of nitronium 
nitrate. [N(0H)3] (N03)3. 

Reference should be made to the articles Chemical Action 
and Solutions for the theory of the strength or avidity of acids. 

Organic Acids. —Purely organic acids are characterized by the 
presence of the univalent group— CO OH. termed the carboxyl 
group, in which the hydrogen atom is replaceable by metals with 
the formation of salts, and by alkyl radicals with the formation of 
esters. The basicity of an organic acid, as above defined, is deter¬ 
mined by the number of carboxyl groups present. Hydroxy-acids 
are carboxylic acids which also contain a hydroxyl group; simi¬ 
larly we may have aldehyde-acids, ketone-acids, etc. Since the 
more important acids are treated under their own headings, or 
under substances closely allied to them, we shall here confine our¬ 
selves to general relations. 

It is convenient to distinguish between aliphatic and aromatic 
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acids; the first named being derived from open-chain hydrocar¬ 
bons, the second from ringed hydrocarbon nuclei. Aliphatic mono¬ 
basic acids are further divided according to the nature of 
the parent hydrocarbon. Methane and its homologues give 
origin to the “paraffin” or “fatty series” of the general formula 
Cn f fin fiCOOH, ethylene gives origin to the acrylic acid series. 
CnHan-iCOOH, and so on. Dibasic acids of the paraffin series of 
hydrocarbons have the general formula C«H2«(COOH)2; malonic 
and succinic acids are important members. It is evident from the 
foregoing general formulae that the complications due to iso¬ 
merism will increase with the length of the chain of carbon atoms, 
and for further information on the higher or more complicated 
acids the reader is referred to any standard work on organic 
chemistry (see Chemistry: Organic). A list of certain of the 
acids pre.sent in fats and oils is given in the article Glycerides. 

Syntheses of Salts of Organic Acids. —The simplest syn¬ 
theses are undoubtedly those in which a carboxyl group is obtained 
directly from the oxides of carbon, carbon dioxide and carbon 
monoxide. The simplest of all include: (T) the synthesis of 
sodium oxalate by passing carbon dioxide over metallic sodium 
heated to 35o°-36o° C; (2) the .synthesis of potassium formate 
from moist carbon dioxide and potas.sium, pota.s.sium carbonate 
being obtained simultaneously; (3) the synthesis of potassium 
acetate and propionate from carbon dioxide and sodium methide 
and sodium ethide; (4) the synthesis of .salts of aromatic acids 
by the interaction of carbon dioxide, sodium and a bromine sub¬ 
stitution derivative; (5) the synthesis of aromatic hydroxy-acids 
by the interaction of carbon dioxide and sodium phcnolates (see 
Salicylic Acid). Carbon monoxide takes part in the syntheses 
of sodium formate from sodium hydro.\ide, or soda lime (at 200°- 
220°C), and of sodium acetate and propionate from sodium 
methoxide and sodium ethoxide at i6o®-2oo° C. Carboxyl is in¬ 
troduced into aromatic groups by the action of carbonyl chloride on 
aromatic hydrocarbons in the presence of aluminium chloride, 
acid-chlorides being formed which are readily dccompo.sed by 
water to give the acid. The saponification of nitriles, obtained by 
the interaction of potassium cyanide with a halogen substitution 
derivative or a sulphonic acid, leads successively to acid-amides 
and acids. (See Amides.) 

Acids frequently result as oxidation products, being almost 
invariably formed in all cases of energetic oxidation. The higher 
fatty hydrocarbons (waxes) when subjected to long treatment 
with oxygen at 100*^0 with or without a terpenoid catalyst yield 
fatty acids similar to palmitic and stearic acids (F. Francis, 1924). 
Also, primary alcohols and aldehydes (g.v.), both of the aliphatic 
and aromatic series, readily yield on oxidation acids containing 
the same number of carbon atoms. These reactions may be shown 
thus: RCH2OH-^R CHO-^RCOOH. In the ca.se of aromatic 
aldehydes, acids are also obtained by means of “Cannizzaro’s reac¬ 
tion” (see Benzaldeiiyde). An important oxidation synthesis of 
aromatic acids is from hydrocarbons with aliphatic side chains; 
thus toluene, or methyl-benzene, yields benzoic acid; the xylenes, 
or dimethyl-benzenes, yield mcthyl-bcnzoic acids and phthalic 
acids. Ketones, secondary alcohols and tertiary alcohols yield a 
mixture of acids on oxidation. We may also notice the disruption 
of unsaturated acids at the double linkage into a mixture of two 
acids, when fused with potash. In the animal organism fatty 
acids are converted by oxidation at the -carbon atom into sim¬ 
pler acids of lower carbon content. This oxidation is also effected 
by purely chemical means by hydrogen peroxide and potassium 
persulphate. 

Phenylpropionic acid. CfiHr,.CH2. — CH2.CO2H, is eliminated in 
urine as hippuric acid, CfiHfi.CO.NH2.CH2.CO2H. Mention should 
also be made of syntheses of organic acids through the Grignard 
reaction (see Grignard Reagents) and through malonic ester 
and acetoacetic ester (g.v., and Chemistry: Organic). By elec¬ 
trolysing a solution of potassium ethyl succinate, 

K02C.(CH2)2C02C2Hfi, 

the K02C- groups are split off and the two residues 

.(CH2)2C02C2H5 

combine to form the ester (CH2)4(C02C2Hfi)2- In the same way, 
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by electrolysing a mixture of a metallic salt and an ester, other 
nuclei may be condensed; thus potassium acetate and potassium 
ethyl succinate yield CH3 CH2 CH2 C02C2H5. 

(A. D. M.;G. T. M.) 

Lunge and Cummings, Manujactnre of Acids and Alkalis (1923). 

ACIDALIUS, VALENS (1567-1505), German scholar and 
critic, was born at Wittstock on May 25, 1567, and died at Neisse 
on May 25, 1505, at the age of 28. Acidalius wrote notes on 
Velleius Paterculus (1500), Curtins (1504), the panegyrists, 
Tacitus and Plautus, published after his death. 

See Leuschner, Commentatio de A. V. Vita, Morihu.K, et Scriptis 

(1757). 

ACID BASE EQUILIBRIUM: see Diet and Dietetics. 

ACIDIMETRY, the determination of the quantity of avail¬ 
able acid in a sample of material, (.bee Chemistry: Analytical 
Chemistry.) 

ACINACES, from the Greek. An ancient Persian sword, 
short and straight, and worn, contrary to the Roman fashion, on 
the right side, or sometimes in front of the body, as shown in the 
bas-reliefs found at Persepolis. Among the Persian nobility it was 
frequently made of gold, being worn as a badge of distinction. 
The acinaces was an object of religious worship with the Scythians 
and others (Herod, iv. 62). 

ACIREALE (anc. Acis), town and episcopal see, province 
of Catania, Sicily; 9 mi. N.E. from Catania by rail. Pop. (1936) 
19.440 (town), 36,871 (commune). The thermal springs were 
used by the Romans. 

Acircale took its name from the river Acis, into which Acis, 
the lover of Galatea, was changed after he had been slain by 
Polyphemus. 

ACIS, in Greek mytluilogy, the son of Pan (Faunus) and the 
nymph Symaethis, a beautiful shepherd of Sicily, the lover of the 
Nereid Galatea. His ri\al the Cyclops Polyphemus surprised them 
together, and crushed him to pieces with a rock. His blood, 
gushing forth from beneath, was metamorphosed by Galatea into 
the river bearing his name (now Fiume di Jaci) (Ovid, Met. xiii, 
750; Silius Italicus, Punica, xiv. 221). 

ACKER, CHARLES ERNEST (1868-1920), U.S. in¬ 
ventor and manufacturer, was born in Bourbon, Ind., on March 
19, 1868. Following his graduation at Cornell university in 1888 
he practised electrical engineering in Chicago, 114 ., until 1893. He 
originated a process for making caustic soda from molten salt by 
electrolysis, and established works in Niagara Falls, N.Y., for the 
manufacture of soda and other chemical products. He devised 
various other chemical and electro-chemical processes, and ob¬ 
tained numerous patents for his inventions pertaining to electro¬ 
chemical manufacture. In recognition of his services to chemical 
technology he was awarded in 1902 the Elliott Cresson medal of 
the Franklin institute. 

Acker died in Ossining, N.Y., on Oct. 18, 1920. 
ACKERMAN, FRANCIS (c. 1335-87), Flemish soldier 
and diplomat, was born at Ghent. He was partly rc.sponsible for 
inducing Philip van Artevelde to become first captain of the city 
of Ghent in 1382. He secured for Ghent assistance from the 
citizens of Brussels, Louvain and Liege, and, as'admiral of the 
Flemish fleet, vi.sited England and obtained a promise of help 
from King Richard II. 

After Arteveldc’s death in Nov. 1382, Ackerman acted as 
leader of the Flemings. He took part in the conclusion of the 
treaty of peace between Ghent and Philip the Bold, duke of 
Burgundy, in Dec. 1385. Trusting in Philip, and ignoring the 
w'arnings of his friends, Ackerman remained in Flanders and was 
murdered at Ghent on July 22, 1387, leaving a memory of 
chivalry and generosity. 

See Jean Froissart, Chroniques, cd. S. Luce and G. Raynaud (Paris, 
1869-97); Johannes Brandon, Chronodromon, ed. K, de Lettenhove 
in the Chroniques relatives <J Vhhioire de la Belgique sous la domination 
des dues de Bourgogne (Brussels, 1870). 

ACKERMANN, LOUISE VICTORINE CHOQUET 

(1813-1890), French poet, was born in Paris on Nov. 30, 1813. 
Educated by her father in the philosophy of the encyclopaedists, 
Virtorine Choquet went to Berlin in 1839^ to study German, and 
there married in 1843 Paul Ackermann, an Alsatian philologist. 
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After little more than two years of happy married life her husband 
died, and Mme. Ackermann went to live at Nice. In 1855 she 
published Contes cn vers, and in 1862 Contes et poesies. Very 
different from these simj»le and charming contes is the work on 
which Mme. Ackermann's real rej)utation rests. She published 
in 1874 Poesies, premieres poCsies, poesies philosophiqncs, a 
volume of sombre and fwwcrful verse, expressing her revolt 
against human suffering. Soon after the publication of this volume 
Mme. Ackermann removed to Paris, where she gathered round 
her a circle of friend.s, but published nothing further excejU a 
prose volume, the Pensecs delate solitaire (188.^, Eng. trans., Glas¬ 
gow, to which -she prefixed a short autobiography. She 

died at Nice on Aug. 2, iSoo. 

See also Anatolc France, Ln vie litlernirr, 4th si'rics (i8q 2); the 
fomte d’Maussnnville, Mme. Afkermunn (1882); M. Citolcux, La 
pohie philosophiquc an XIX ^' sUcle (vol. i. iqo6) ; O. K. P. ( 1 . dc 
Cleron, Mme. Ackermann d'apris des lettres et des papiers inidits 

(1H02). 

ACKERMANN, RUDOLPH ( 1764-18,54 ). Anglo-German 
inventor and publisher, was born on April 20, 1764 at Schneeberg, 
in Saxony. He had been a .saddler and coarh-buildcr for ten years 
in different German cities and in Paris and London, when, in 1795, 
he established a print-sliop and drawing school in the Strand. 
Ackermann set u]> a lithographic pn‘ss, and apjdied it in 1817 
to the illustration of his Repository of Arts, Literature, Fashions, 
etc. (monthly until 1828). Rowlandson and other distinguished 
artists were regular contributors. He also introducecl the fashion 
of the once |Hjpular English annuals, beginning in 1S25 with 
Forget-me-not; and he |)ublished many illustrated volumes of 
to[)ogra[)hy and travel, I'lie Microcosm of Lo7idou (1808-11), 
Westminster Ahhey (1812), The Rhine (1820), The World in 
Miniature (1821-26), etc. Ackermann was an enterjirising man; 
he patented (1801) a method for rendering paper and cloth 
waterproof, erectcal a factory at Chel.sea for the purjio.se and 
was one of the first to illuminate his own |)remiscs with gas. 
Indeed the introduction of lighting by gas owed much to him. 
After the liattle of Leipzig Ackc-rmanii c ollected nearly a quarter 
of a million sterling for Gc'rman sufferers. He died at l-'inchley, 
Middlesex, on Marc h 50, 1854, 

ACKNOWLEDGMENT, an admission that something has 
been givc-n or done, a tc-rin used in law in various connections. 
The acknowledgment of a debt, if in waiting signed by the debtor 
or his age-nf, is sufficient to take* it out of the Statutes of Limita¬ 
tions. The signature to a will by a testator, if not made in the 
pre.sence of two w'itncssc's, may be afterwards acknowledged in 
their presence. The acknowledgment by a woman married before 
1S82 of deeds for the cotueyance of rc>al property, not her sep¬ 
arate property, reejuires to be made by her before a judge of the 
High Court, or of a eounty court, or before a perpetual or special 
commissioner, before such an acknowleclgmcmt can be received, 
the judge or commissioner is required to examine her apart from 
her husband, touching her knowledge of the deed, and to asc'ertain 
whether she freely consents. In some British colonies this 
acknowledgment applies even (0 separate estates. 2\n acknowledg¬ 
ment to the right of the. production of deeds of conveyance is an 
obligation on the vendor, when he retains any portion of the prop¬ 
erty to which the deeds re late, and is entitled to retain the deeds, 
to produre them from time to time at the reciuest of the person to 
whom the acknowledgmcmt is given, to allow co{)ies to be made, 
and to undertake for their safe custody (Conveyancing Act, iSSi, 
section 9). The term “acknowledgment" is, in (he United States, 
applied to the certificate of a public olTicer that an instrument 
was acknowledged before him to be the deed or act of the person 
who executed it. ‘’.Xcknowledgmenl money" was the sum ixiid 
in some jxirts of England by coin-hold tenants on the death of the 
lord of the manor. 

ACKT^iaALANDER, AINO (1876- ), Finnish opera 

singer, studied singing in Paris, and later was for a number of 
years (1897-1904) one of the leading sopranos at the Grand 
Op6ra, where her exceptional powers won general recognition. In 
1904 she went to New York, where she was no less successful at 
the Metropolitan Opera (1904-06). In 1907 she paid her first 
visit to England, taking part in a w-intcr season at Covent Garden, 


j under the management of Ernest van Dyck. In 1910 she was again 
at Covent Garden, attracting this time much attention in the title 
part of Strauss's “Salome” on the occasion of its first production 
in England by Sir Thomas Beccham. Subsequently she settled 
down in her native Finland, where she enjoys the highest favour. 

ACL AND, SIR HENRY WENTWORTH, Bart (1815- 
iQOo), English physician and man of learning, was born near 
Exeter on Aug. 23, 1815, and died at Oxford on Oct. 16, igoo. He 
was regius professor of medicine at Oxford from 1858 to 1894. He 
was also a curator of the university galleries and of the Bodleian 
Library, and from 1858 to 1887 he represented his university on 
the General Medical Council, serving as president from 1874 t® 
18S7. Acland took a leading part in the revival of the Oxford medi¬ 
cal school and in introducing the study of natural science into the 
university. The establishment of the Oxford university museum, 
opened in 1861, as a centre for the encouragement of the study of 
science, especially in relation to medicine, was largely due to his 
efforts. “To Henry Acland,” said his lifelong friend, John Ruskin, 
“phy.siology was an entrusted gospel of which he was the solitary 
preacher to the heathen” at Oxford. Acland published a study of 
the outbreak of cholera at Oxford in 1854, together with various 
pamphlets on sanitary matters, and served on the royal com¬ 
mission on sanitary laws in England and Wales, in 1860, 

See Sir Henry Wentworth Acland, a memoir by J, B. Allay, with 
portraits (1903). 

ACME, the highest point attainable. (Gr. dejiij jjoint.) 
ACMITE or AEGIRITE, a mineral of the pyro.xenc iq.v.) 
group. es.sentially a sodium and ferric meta.silicate, NaFe(Si03)2- 
In its crystallographic characters it is close to ordinary pyroxene 
(augite and diopsidc), being monoclinic and having nearly the 
same angle between the j^rismatic cleavages. J'here are, however, 
important differences in the optical characters; the birefringence 
of acmite is negative, the pleochroism is strong and the extinction 
angle on the plane of .symmetry measured to the viatical axis is 
small (3°-5“). The hardness is o-ol, and the specific gravity 
3 - 55 - Crystals are elongated in the direction of (he vertical axis, 
and are blacki.sh green (aegirite) or dark brown (acmite) in colour. 
It is isomorphous with augite; mi.xcd crystals are not uncommon 

The mineral is a characteristic constituent of igneous rocks 
rich in soda, such as nepheline-syenites, phonolites, etc. It was 
first discovered as .slender crystals, sometimes a foot in length in 
the ijegmatite veins of the granite of Rundemyr, near Kongsberg 
in Norway, and was named by F. Stromeyer in 1821 from the 
Gr. a/v/ii), a point, in allusion to the pointed terminations of thr 
crystals. Acmite forms an important constituent of a granitic rock 
(rockallite) occurring on the islet of Rockall in the North Atlan¬ 
tic, and is notable for its content of zirconia 3-68^v . Aegirite 
(named from Aegir, the Scandinavian sea-god) was descrilied in 
1S35 frrtm the claeolitc-sycnite of southern Norway. The es.sential 
identity of acmite and aegirite has long been established. 

ACNE, a skin eruption produced by inflammation of the 
sebaceous glands and hair follicles, the essential point in the 
disease being the plugging of the mouths of the sebaceous follicles 
by a “comedo,” familiarly known as “blackhead.” It is generally 
acknowledged that the cause of this disease is a specific organism 
{B. acncs). The affection occurs in the form of red pimples or 
papules, which may become pustular and be attended with much 
surrounding irritation of the skin. It is commonest in early adult 
life, and occurs on the chest and back as well as on the face, 
where it may, when of much extent, produce great disfigurement. 
It is apt to persist for months or even years, but usually in time 
di.sappcars entirely, although slight traces may remain in the form 
of scars or stains upon the skin. Acniform eruptions are some¬ 
times produced by the internal use of certain drugs, such as the 
iodide or bromide of pota.ssium. 

Treatment.— The face should be held over steaming water 
for several minutes, and then thoroughly bathed. The blackheads 
should next be removed, not with the finger-nail, but with an 
inexpensive little instrument known as the “comedo expressor.” 
When the more noticeable of the blackheads have been expressed, 
the face should be firmly rubbed for three or four minutes with 
a lather made from a special soap composed of sulphur, camphor 
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and balsam of Peru. Any lather remaining on the face should 
be wiped off with a soft handkerchief. As this treatment might 
give rise to some irritation of the skin, it should be replaced 
every fourth night by a simple application of cold cream. Of 
drugs used internally sulphide of calcium, in pill, ^ grain three 
times a day is a useful adjunct. The patient should take plenty 
of exercise in the fresh air, a very simple but nourishing diet, and, 
if present, constipation and anaemia must be suitably treated. 

Acne rosacea is a more severe and troublesome disorder, a 
true dermatitis with no relation to the foregoing, and in most 
cases secondary to seborrhea of the scalp. It is characterized by 
great redness of the nose and checks, accompanied by pustular 
enlargements on the surface of the skin, which produce marked 
disfigurement. Although often seen in persons who live too 
freely, it is by no means confined to such, but may arise in con¬ 
nection with disturbances of the general health, especially of the 
function of digestion, and in females with menstrual disorders. 
It is exceedingly intractable to treatment, which is partly local 
and partly constitutional. Of internal remedies preparations of 
iodine and of arsenic are sometimes found of service. 

ACOELOMATA, a word sometimes used in zoology in 
contradi.stinction to Coelomata (q.v.) to denote tho.se animals 
in which no second body cavity (coelom, q.v A is present. In 
the u.sage adopted by Hyman (1040) the group includes only 
the Platyhelrninthes and Ncmertinea {qq.v.). 

ACOEMETI, an order of Eastern monks who celebrated the 
divine service without intermission day or night (Gr. dKot/iTjTos. 
sleepless). This was done by dividing the communities into choirs, 
which relieved each other by turn in the church. Their first mon¬ 
astery was established on the Euphrates in the beginning of the 
5th century. In Constantinople {c. 460) the famous monastery of 
the .Studium, founded by the consular Studius, was put in the 
hands of the Acocmeti and became their chief house, so that they 
were sometimes called Studites. 

I^^l{^,lo(:RAP^v^ —See Smith and Chcetham, Dutionary of Christ ion 
.[oliquilit's; ilcrzng-Hauck, Realencyklopadie (.ird cd.) ; etc. 

ACOLYTE, the highest of the four minor orders in the Ro¬ 
man Church (Gr. dKoXoudos, follower). The office is unknown 
in the Eastern Church, except among the .\rmenians who borrowed 
it from the West. Before the Council of Nicaea (325) it was only 
found at Rome and Carthage. In 251, Pope Cornelius, in a letter 
to Eabius of Antioch, mentions among the Roman clergy 42 
acolytes, placing them next after the subdeacons (Eusebius, Hist. 
Ecc. vi. 43), giving no hint that the office was a new one. 
The Liber Pontificalis says that Pope Victor (186-197) made 
sequentes cleros, a term which may possibly denote acolytes. 
While the ofiice was well known in Rome, it was evidently not at 
first an order through which, as to-day, every candidate to the 
priesthood must pass. St. Cyprian of (Carthage (2oo?-258) used 
acolytes to carry his letters, but this seems to be the only place 
in Africa .where they were known. The Irish Church did not 
know them; and in Spain the Council of Toledo (400) makes na 
mention of them. The Statiita Ecclesiae Antiqm, a Gallican 
collection for the province of Arles, early 6th century, mentions 
the acolyte, but does not give, as for the other orders, any form 
of ordination. The Roman books are silent, and in the Leonine 
Sacrament ary and the so-called Gelasian Mass-book there is the 
same silence, though one ms. of the loth century, given by Mura- 
tori, contains a form of ordination of an acolyte. The office is 
often mentioned in the Ordincs Romani, but only in Ordo VTII. 
(not earlier than 7th century) do we find a very simple form for 
admitting an acolyte to his office. The evidence available, there¬ 
fore, indicates that the acolyte was only a local office, not a 
necessary step to sacred orders. In England, acolytes first occur, 
both as office and order, in the Pontifical attributed to Egbert of 
York (732-766); and Aelfric (1006) in both his pa.storal epistle 
and canons mentions the acolyte. It would seem, then, that the 
acolyte became an order in the Gallican Church first, and after¬ 
wards found its way as such into the Roman books before the 
fusion of the two rites under Charlemagne. 

The duties of the acolyte, as given in the Roman Pontifical, 
are identical with tho.se mentioned in the Statuta Ecclesiae 
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Antique of Arles: “to carry the candlesticks, to light the lamps 
of the church, to administer wine and water for the Eucharist.’ 
The Ordincs Romani divides the acolytes into Palatini, who served 
the pope at the Latcran palace, Stationarii, who served at 
churches where there W'as a “station,’' and Regionarii, or those 
attached directly to the regions; and gives us a glimpse of their 
duties. When the pope rode in procession to the station an 
acolyte walked before him, bearing the holy chrism; and at the 
church seven acolytes with candles went before him to the altar, 
while two others, bearing the vessel that contained a conse¬ 
crated Ho.st, presented it for his adoration. At the communion 
the acolytes received in linen bags the consecrated Hosts to carry 
to the assisting priests. The official dress of the acolyte {Ordo 
V.) was a close-fitting linen garment (camisia), a napkin hanging 
from the left side, a white tunic, a stole (orarium) and a chasuble 
{planeta) which he took oft when he sang on the steps of the 
ambo. 

At the present day the duties of acolytes are now performed, 
almost everywhere, by laymen. The office has been revived un- 
olficially in the Church of England, as a result of the Tractarian 
movement. 

See Morin, Commcnlurius in socris Ecclesiae ordinationibus, ii. p. 
209, iii. p. 152 (.Antwerp, 1(^85) ; Martenc, De Antiquis Ecclesiae riti- 
bus, ii. pp. 47 and 8() (Antwerp, i7.<9) ; Mabillon, Musaeum Italicum 
II. for the Ordines Romani; Muratori, Litur^ia Romana \'etus; Cabrol, 
Dictionnaire d'archeologie chrHienne et de. Ulurgie, vol, i. col. 348-536. 

ACOMA, a tribe and town of the Pueblo Indians in New 
Mexico, forming an isolated western .settlement of the Keres 
stock. The town is strikingly situated on a mesa rising 350ft. 
sheer above the surrounding plain, in which lie the Pueblo farm¬ 
lands at a distance of some miles. It is reputed to be the oldest 
inhabited settlement in the United States, a distinction which, 
however, may be. challenged by Zuni and Oraibi. Discovered by 
Coronado's army in 1540, Acoma surprised and defeated a Spanish 
detachment in 1598, lost heavily in its subjugation next year, re¬ 
ceived a permanent mission early in the 17th century, rebelled 
with the other Pueblos in 1680, hut was reconquered. The original 
population was perhaps 1,000, the present one is about 500. 

ACOMINATUS (Akomin ATOS ), MICHAEL (c. 1140- 
1220), Byzantine writer and ecclesiastic, was born at Chonae (the 
ancient Colos.sae). He .studied at Constantinople, and about 1175 
was appointed arrhbishoi) of Athens. After the capture of Con¬ 
stantinople by the Franks and the establishment of the Latin 
empire (1204), he retired to the island of Ceos, where he died. 
He wrote homilies, speeches and poems which, with his corre- 
.spondence, throw considerable light upon the miserable condition 
of Attica and Athens at the time. His memorial to Alexis III, 
Angelus on the abu.ses of Byzantine administration, the poetical 
lament over the degeneracy of Athens, and the monocles on his 
brother Nicet.is and Eu.stathius, archbishop of Thessalonica, 
deserve sjiccial mention. 

BruMocRAruv. —F^dition of his works by S. Lambros (1879-80) ; 
Mignc, Patrologta Graeca, cxl.; see al.io A. Ellisson, Michael Akomina- 
tos (1846), containing several pieces with German translation; F. 
Gregorovius, Geschichte dcr Siadt Athen im Miltclalter, i, (1889); 
G. Finlay, History of Greece, iv. p, 133-134, (1877). 

His younger brother, Nicetas (Niketas), sometimes called 
CiKWiATES, who accompanied him to Constantinople, held several 
appointments under the Angelus emperors (amongst them that 
of “great logothete” or chancellor) and was governor of the 
“theme” of Philippopolis at a critical period. After the fall of 
Constantinople he fled to Nicaea, where he settled at the court of 
(he emperor Theodorus Lascaris, and devoted himself to litera¬ 
ture. He died between 1210 and 1220. His chief work is his 
History, in 21 books, of the period from 1180 to 1206. In spite 
of its florid style, it is of considerable value as a record (on the 
whole impartial) of events of which he was either an eye-witness 
or had heard at first hand. Its most interesting portion is the 
description of the capture of Constantinople. The little treatise 
On the Statues destroyed by the Latins (perhaps, as we have it, 
altered by a later writer), is of special interest to the archaeolo¬ 
gist- His dogmatic work ((hjaavpd^ 'Op^oSo^fas, Thesaurus Or- 
thodoxac Fidei), extant in a complete form in ms., is one of the 
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thief authorities for the heresies of the 12th century. 

Biblioghaphv.— Jlisiory, editio princeps, H. Wolf (1557); and in 
the Bonn Corpus Srrpiorum Ihst. Byz., ist cd,, Bekker (i8}5); 
Rheforiral Pieces in C. Sath'iX?i,Mtaaio)i>iKi] 0 Ui\u>(}TiKr}, i. (1872); The¬ 
saurus in Miene, PatroloKta (irnera, cxxxix,, cxl.; see also C. A. Sainte- 
Heuve, “(ieoffrov d«‘ Villehardoiiin” in Causeries du Lundi, ix, ; S. 
R(.iriach, “La fin de 1 empire Krec.,’ in Ksquisses Arch^ologiques 
(j88Kj; C. Neumann, Grirrhisrhe Cer.chkhtssrhreiber im 12 Jahr- 
hundrrt (1888); Gihbon, Decline and Tall, ch. lx.; and (for both 
Michael and Niretasj C. Krumbachcr, Gesrhichte der hyzantinischer 
JMleralur (1807). 

ACONCAGUA, a province in the northern part of central 
Chile, hounded on the north by Coquimbo, east by Art?entina, 
south by Santiago and Valparaiso, and west by the Pacific. In 
1928, at which time the province annexed Valiiaraiso, its area was 
7.180 scpini. During the ’.^os, however, tlie geographical limits 
of many of the proviiues were redefined, with the result that 
Valparaiso was again made a separate province, the territory of 
Coquimho was expanded, and the area of Aconcagua was reduced 
to ,‘?,04O sq.mi,; iiopulalion (1940 census), 118,049. The surface 
of the land i.s for the rno.st part mountainous, interrupted by 
broad valleys, including the northern reaches of the famous Cen¬ 
tral valley of (diilc*, which lies between the coastal ranges and 
the piedmont alluvial slojics of the Andes. The major valleys, 
however, are transverse and include tho.se of the Aconcagua and 
Ligua rivers, together with those of their tributaries. Climati¬ 
cally the province lies in a transitional zone between the arid 
northern part of Chile and the; subhuraicl central part. The an¬ 
nual rainfall, which amounts to but a few inches, coincides with 
the winter season; summers arc rainlc.ss, but the drought is miti- 
gatc’d somewhat along the coast by the presence of persistent 
fogs. Inland the skies arc clear in summer and the temperatures 
are liigh. The natural vegetation (cacti, scrub and gra.s.ses) re 
semfiles closely the chaparral of the southwestern Pacific area 
of the United States, or the maqui of Mediterranean Europe. 
The valleys are highly fertile, and where irrigation is employed 
crojis of alfalfa, wine grapes, fruits and vegetable.s are produced 
ill abundance. San Felipe, capital of the province, is on the Rio 
Aconcagua in a rich agrii ullural centre, connected by rail (Trans- 
andine railway) with Valparaiso (80 mi.), and by rail and car 
with Mendoza, Argentina. 

ACONCAGUA, an extinct volcano in the .semthern Andes 
with a hc'ighl of 23,080 ft., usually regarded as the loftiest moun¬ 
tain in America. It is situated on the boundary line between Chile 
and Argentina in 32'^ 39' S. and 70” U W. On its southern 
sloiie is the source of the Aconcagua river W'hich flow’s westerly 
to the Pacific ocean through a course of about 200 miles. The 
summit of Aconcagua was first sealed in 1897 by Vines and 
Zurbriggen of the FitzGerald expedition. 

BtUMoouAi’UV.--Edward Amhro.sc’ FitzGerald, “E.vploralion on and 
around Aconcagua,” Geographic Journal, vol. xii., pp. 4(i()-4c)4 (1898) 
and “The' First Ascent of Aconcagua,” McClure's Magazine, vol. xi. 
(i8i)8) ; Sir William Martin C'onway, .-bomagiot and Tirrra drl Fue.go 
(1 902). 

ACONCIO, GIACOMO (1492-1566?), pioneer of religious 
toleration, was one of the Italians, like Peter Martyr and Ber¬ 
nardino Ochino, who repudiated Roman Catholic doctrine and 
ultimalc’ly found refuge in England, w'hcre he W'orked as an 
engineer on varicuis public works. Before reaching England he 
had published a treatise on the methods of investigation, De 
Afe/hodo, hoc est, dc rccte hivcslii^andarurn tradendanimquc 
Snentiarum rationc (1558); and his critical spirit placed him 
outside all the recognized religious societies of his time. 

On his arrical in London he had joined the Dutch Reformed 
Church in .Austin Friars, but he was “infected with Anabaptis- 
tical and Arian opinions'* and was excluded from the sacrament 
by Grindal, bishoi) of London. Tlic real nature of his helc'rodo.xy 
is revealed in his Stratagemata Satanae (1565). The “stratagems 
of Satan" are the dogmatic creeds which rent the Christian 
church. Aroncio sought to reduce dogma to a minimum in the 
hofie of ftndinp a common denominator for the variou.s creed.s. 

Buii.iOGKAruY.— Gough’s Index io Parker Soc. Pubt.; Strjpe’s 
Grindal, pp. 62, ft(>; Ba> le's Dictionnaire; (J. Tiraboschi, Sturia della 
Irtt. Italiana (1805-t.O; O^terreickhches Biogr, Lrxikon; Nnuvcllc 
biogr. gin^rale; Diet Nat. Biogr, 


ACONITE (Aconitum), a genus of plants belonging to the 
Ranunculaceae, the buttercup family, commonly knowm as aeon* 
ite, monkshood or wolfsbane, and embracing about 60 species, 
chiefly natives of the mountainous parts of the northern hemi¬ 
sphere. They are distinguished by having one of the five blue 
or yellow coloured sepals (the posterior one) in the form of a 
helmet; hence the English name monkshood. Two of the petals 
placed under the hood of the calyx are supported on long stalks, 
and have a hollow .spur at their apex, containing honey. They are 
handsome plants, the tall stem being crowned by racemes of 
showy flowers. Aconitum napellus, common monkshood, is a 
doubtful native of Britain, and is of therapieutic and toxicolog¬ 
ical importance. Its roots have occasionally been mistaken for 
horse-radi.sh. The aconite has a short underground stem, from 
which dark-coloured tapering roots descend. The crown or 
upper portion of the root gives rise to new plants. When put to 
the lip, the juice of the aconite root produces a feeling of numb- 
ne.ss and tingling. The horse-radish root, which belongs to the 
family Cruciferae, is much longer than that of the aconite, 
and it is not tapering; its colour is yellowish, and the tof) of the 
root has the remains of the leaves on it. 

Many species of aconite are cultivated in gardens, some having 
blue and others yellow flowers. AcoJiituni lycoctonum, wolfs¬ 
bane, is a yellow-flowered species common on the Alps of Switz¬ 
erland. The roots of Aconitum jerox supply the famous Indian 
(Nepal) poison called bikh, bish or nabce. It contains consider¬ 
able quantities of the alkaloid p.seudaconitine, which is the most 
deadly poison known. Aconitum palmatum yields another of the 
celebrated bikh poisons. The root of Aconitum luridum, of the 
Himalayas, is said to be as virulent as that of A. jerox or A. 
napellus. As garden plants the aconites are very ornamental, 
hardy perennials. They thrive well in any ordinary garden soil, 
and wnll grow beneath the shade of trees. They are easily propa¬ 
gated liy divisions of the root or by seeds. 

Chemistry.—The active principle of Aconitum napellus is 
the alkaloid aconitine, first examined by P. L. Geiger and IIcssc 
(Ann., 1834, 7, p. 267). Alder Wright and A. P. Luff obtained 
apoaconitine, aconine and benzoic acid by hydrolysis; while, in 
1892, C. Ehrenbcrg and A. Purfiirst {Journ. Prat. Cheni., 1892, 
45, p. 604) observed acetic acid as a hydrolytic product. This, 
and allied alkaloids, have formed the subject of many investi¬ 
gations by Wyndham Dunstan and his pupils in England, and 
by Martin Freund and Paul Beck in Berlin. But (heir constitu¬ 
tion is not yet solved, there even being some divergence of opin¬ 
ion as to their empirical formulae. Aconitine (C'MHjr.Nf la, accord¬ 
ing to Dunstan; according to Freund) is a crystalline 

base, soluble in alcohol, but very sparingly in water; its alcoholic 
.solution is dextrorotatory, but its salts are laevorolatory. W^hen 
heated it loses W’ater and forms pyraconitine. Hydrolysis gives 
acetic acid and benzaconine, the chief constituent of the alkaloids 
picraconitine and napdlinc; further hydrolysis give aconine. 
Pseudaconitine, obtained from Aconitum jerox, gives on hydrol¬ 
ysis acetic acid and vcratryl-pseudaconinc, the latter of which 
suffers further hydrolysis to veratric acid and pseudaconine. 
Japaconitine, obtained from the Japanese aconites, known locally 
as “kuza-uzu,” hydrolyses to japbenzaconine, which further 
breaks down to benzoic acid and japaconine. Other related alka¬ 
loids are lycaconitine and myoctoninc which occur in wolfsbane, 
Aconitum lycoctonum. The usual test for solutions of aconitine 
consists in slight acidulation with acetic add and addition of 
potas.sium permanganate, which causes the formation of a red 
crystalline precipitate. In 1905, Dunstan and his collaborators 
discovered tw'o new aconite alkaloids, indaconitine in “mohri” 
{Acomtum chasmanthum, Stapf), and bikhaconitine in “bikh” 
(Aconitum spicatum); he also proposes to classify these alkaloids 
according to whether they yield benzoic or veratric acid on 
hydrolysis (Jour. Chem. Soc., 190S. ^ 7 . PP- 1620, 1650), 

From the root of Aconitum napellus are prepared a liniment 
and a tincture. The dose of the latter (Brit. Pharmacop.) is of 
importance as being exceptionally small, for it is not advisable 
.0 give more than at most five drops at a time. The official 
prc{»ralion is an ointment which contains one part of the alkaloid 
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in 6fty. It must be used with extreme care, and in small quanti¬ 
ties, and it must not be used at all where cuts or cracks are 
present in the skin. 

Pharmacology of Aconite and Aconitine _Aconite first 

stimulates and later paralyses the nerves of pain, touch and tem¬ 
perature, if applied to the skin, broken or unbroken, or to a 
mucous membrane, the initial tingling therefore gives place to 
a long-continued anaesthetic action. Taken internally aconite acts 
very notably on the circulation, the respiration and the nervous 
system. The pulse is slowed, the number of beats per minute be¬ 
ing actually reduced, under considerable doses, to 40, or even 30, 
per minute. The blood-pressure synchronously falls, and the heart 
is arrested in diastole. Immediately before arrest the heart may 
beat much faster than normally, though with extreme irregularity, 
and in the lower animals the < auricles may be observed occa¬ 
sionally to miss a beat, as in poisoning by veratrine and colchicum. 
The action of aconitine on the circulation is due to an initial 
stimulation of the cardio-inhibitory centre in the medulla oblon¬ 
gata (at the root of the vagus nerves), and later to a directly 
toxic influence on the nerve-ganglia and muscular fibres of the 
heart itself. The fall in blood-pressure is not due to any direct 
influence on the vessels. The respiration becomes slower owing 
to a paralytic action on the respiratory centre and, in warm¬ 
blooded animals, death is due to this action, the respiration 
being arrested before the action of the heart. Aconite further 
depresses the activity of all nerve-terminals, the semsory being 
affected before the motor. In small dose.s it therefore tends to 
relieve pain, if this be present. The activity of the spinal cord 
is similarly depres.sed. The pupil is at first contracted and after¬ 
wards dilated. The cerebrum is totally unaffected by aconite, 
con.sciousness and the intelligence remaining normal to the last. 
The antipyretic action which considerable doses of aconite dis¬ 
play is not specific, but is the result of its influence on the circu¬ 
lation and respiration and of its slight diaphoretic action. 

Therapeutics.—'I'he indications for its employment are lim¬ 
ited, but definite. It is of undoubted value as a local anodyne 
in sciatica and neuralgia, especially in ordinary facial or trigemi¬ 
nal neuralgia. The best method of application is by rubbing in 
a .small quantity of the aconitine ointment until numbness is 
felt, but the costliness of this preparation causes the use of the 
aconite liniment to be commonly resorted to. This should be 
painted on the affected part with a camel’s hair brush dipf)ed in 
chloroform, which facilitates the absorption of the alkaloid. 
Aconite is indicated for internal administration whenever it is 
de.sirablc to depress the action of the heart in the course of a 
fever. Formerly used in every fever, and even in the septic states 
that constantly followed surgical operation in the pre-Listcrian 
epoch, aconite is now employed only in the earliest stage of the 
less serious fevers, such as acute tonsillitis, bronchitis and, notably, 
laryngitis. The extreme pain and rapid swclffng of the vocal 
cords—with threatened obstruction to the respiration—that char¬ 
acterize acute laryngitis may often be relieved by the sedative 
action of this drug upon the circulation. In order to reduce the 
pulse to its normal rate in these cases, without at the same time- 
lessening the power of the heart, the drug must be given in 
doses of about two minims of the tincture every half-hour and 
then every hour until the pulse falls to the normal rate. There¬ 
after the drug must be discontinued. It is probably never right 
to give aconite in doses much larger than that named. There is 
one condition of the heart itself in which aconite is sometimes 
useful. While absolutely contraindicated in all cases of valvular 
disease, it is of value in cases of cardiac hypertrophy with over- 
action. But the practitioner must be assured that neither valvular 
lesion nor degeneration of the myocardium is present. 

Toxicology. —In a few minutes after the introduction of a 
poisonous dose of aconite, marked symptoms supervene. The 
initial signs of poisoning are referable to the alimentary canal. 
There is a sensation of burning, tingling and numbness in the 
mouth, and of burning in the abdomen. Death usually super¬ 
venes before a numbing effect on the intestine can be observed. 
After about an hour there is severe vomiting. Much motor weak¬ 
ness and cutaneous sensations similar to those above described 
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soon follow. The pulse and respiration steadily fail, death occur¬ 
ring from asphyxia. As in strychnine poisoning, (he patient i.s 
conscious and clear-minded to the last. The only post-mortem 
signs are those of a.sphyxia. The treatment is to empty the stom¬ 
ach by tube or by a non-depressant emetic. The physiological 
antidotes are atropine and digitalin or strophanthin, which should 
be injected subcutaneously in maximal doses. Alcohol, strychnine 
and warmth must also be employed. 

ACONITINE: ser Aconite. 

ACONTIUS, in Greek legend, a beautiful youth of the island 
of Ceos. During the festival of Artemis, at Delos, Acontius saw 
and loved Cydippe, a well-born Athenian maiden. He wrote on 
an apple the words, “I swear to wed Acontius^' and threw it at 
her feet. She picked it U{), and mechanically read the words 
aloud, thus binding herself by an oath. Therefore, although she 
was betrothed more than once, .she always fell ill before the 
wedding took place. The Delphic oracle at last explained the 
matter, and she married Acontius. 

(Callimachus, Aitia, III, i Mair; ice his notes [p. 204 of the 
Loeb ed.] for other authorities.) 

ACORN, the fruit of the oaks (Qucrais) and tanbarks (Litlio- 
carpus ); a word also used, by analogy with the shape, in nautical 
phraseology for a piece of wood keeping the vane on the mast¬ 
head. 

ACORN SHELLS, popular English name given to sessile 
forms of barnacles {q.v.) common on rocks, piers, etc., on sea 
coasts; in America often called rock-barnacles. (.Vce (Trkipedia.) 

ACORUS CALAMUS, sweet-sedge or sweet-flag, a marsh 
plant which shares with the cuckoo pint (Arum) the representa¬ 
tion in Britain of the family Araceae and is found throughout 
the north temperate zone. The name is derived from acorus, Gr. 
&KOpos, (he classical name for the plant. It was the Calamus 
aromatiens of the mediaeval druggists and pc^rhaps of the ancients, 
though the latter has been referred by some to citronella grass, 
Cymbopo^on nardus. 

The plant is a herbaceous perennial with a long, branched 
rootstock creeping through the mud, about | inch thick, with 
short joints and large brownish leaf-scars. 

The leaves are tufted, flat, sword-like, sweet-scented, 3 or 4 ft. 
long and about an inch wide, closely arranged in two rows as in 
the true Flag (/m); the tall flowering stems (scapes), which 
very much resemble the leaves, bear an apparently lateral, blunt, 
tapering, spike-like cluster (spadix) of densely packed, very small 
flowers. 

A long leaf (spathe) borne immediately below the cluster forms 
an apparent continuation of the scape, though really a lateral 
outgrowth from it, the spadix being terminal. The rootstock 
yields the drug calamus, and a variegated form is cultivated for 
ornament. 

ACOSMISM. This term was coined by Fichte and Hegel on 
the model of the term atheism. According to the ordinary view, 
reality consists of God and a world (cosmos) of finite objects 
usually conceived as having been created by Him and made to 
conform to certain laws. Now atheism is the theory which denies 
the existence of God, and so identifies reality with a godless world 
of objects and events which exist of themselves and have an 
inherent order of their own. Acosmism is the contrary view that 
denies the indefxjndent reality of a w^orld of finite objects and 
events, and regards God as the sole ultimate reality. In accordance 
with the common practice of denouncing anybody as an atheist 
whose conception of God was different from theirs, Spinoza was 
generally de.scribed as an atheist by, his contemporaries and others. 
Hegel protested against the injustice of this. Spinoza, he said, 
was so far from denying the existence of God that he acknow¬ 
ledged no other ultimate reality—so far from being an atheist he 
was an acosmist. Fichte similarly applied the term to himself 
in reply to similar accusations. The term acosmism has since 
been applied also to philosophies like those of the Vedanta, of 
Buddhism, and of Schopenhauer. Apart from its polemical uses 
the term acosmism, with its suggestion of an illusory world, is 
not a happy equivalent of the term pantheism. Strictly speaking, 
a pantheism like that of Spinoza no mote denies the teaVity oi 
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the world than it denies the reality of God. It simply identihes 
the universe with God, and for that very reason regards the 
universe all the more as a world of order, a real cosmos. More¬ 
over, there is an important sense in which pirn theism is essentially 
cosmic, namely, in the sense that it regards man from the stand¬ 
point of the universe, instead of regarding the universe from the 
point of view of man (soc Anthropocentric Philosophy). 
“Acosmism” is therefore nf)t only an inadequate, but also a mis¬ 
leading description of jianthcism. 

ACOSTA, JOAQUIN (r 1795-1852). Colombian historian 
and soldier, was an officer in IJoIivar’.s army, and a member of 
congress. He travelled in Colombia and in Sf)ain, collecting ma¬ 
terial for his Compendio liisidrico del desciibrifniento y coloni- 
zacion de la Nueva Granada, w hich was published in Paris in 1848. 

ACOSTA, JOSi DE f i550?-i6oo), Spanish author, was 
born at Medina del Campo about the year 1539. He joined the 
Jesuits in 1551, and in 1571 was sent as a missionary to Peru; 
he acted as provincial of his Order from 1576 to 1581, was 
appointed theological adviser to the Council of Lima in 1582, and 
in 15^3 published a catechism in Quichua and Aymara—the first 
hook printed in Peru. In 1598 he became rector of the Jesuit 
college at Salamanca, where he died on Peb. 15, 1600. His treatise, 
Dc natura novi orhis lihri duo (Salamanca, 1.588-89), may be 
regarded as (he j)reliminary draft of his celebrated Ilistoria 
natural y moral de las Indias (Seville, 1590), which was speedily 
translated into Italian (1596), French (1597), Dutch (1598), 
German (rboi ), Latin (1602), and English (1604). The Ilistoria 
is in three sections: books I and II deal with generalities; books 
III and IV wdth the physical geography and natural history of 
Mexico and Peru; books V, \T, and VII, with the religious and 
political institutions of the aborigines. Apart from his sophistical 
defense of Spanish colonial policy, de Acosta deserves high praise 
as an acute and diligent observer. Among his other publications 
is De procuranda salute Indorum lihri sex (Salamanca, 158S). 

Him.iooRAeuv. —Edward (Jrimston’s translation of the Ilistoria 
reprinte<l (t88o) for tlio Hakluyt Society, with introdurlion and notes 
by Sir Clements R. Markham; C. Sommervogtl, Hihlinth^quc de la 
Compa^nir dr Jesus, Premiere Partie (rHcjo), vol i. c<»l. 31-42; Jose 
R. Carricido, El P. Jos^ de Acosla y su importancia cn la litcratura 
cirntipca rspanoUi (1899). 

ACOSTA, URIEL (d. Jewish author, w’as born at 

Oporto near the end of the ibth century. Educated in the Roman 
Catholic faith, be was received into the synagogue at Amsterdam 
and exchanged his baptismal name of Gabriel for Uriel. His way¬ 
ward dis|)Osition, however, found no satisfaction in Judaism. He 
was twice excommunicated, and twice readmitted to the syna¬ 
gogue, In hi.s autobiography. Exemplar humanae vitae, printed 
in 1687 and again in 1847. Acosta declared his hostility both to 
Christianity and Judaism, but spoke most bitterly of Judaism. He 
committed suicide in ib47. The story of Acosta’s life provided 
K. F. Gutzkow with the material of the tragedy of Uriel Acosta 
(1847'). 

ACOUSTICS OF BUILDINGS is that part of the science 
of sound which deals with the production, transmission and ab¬ 
sorption of sound in buildings. The primary use of the findings 
of this science is in the acoustical design of buildings to minimize 
noise, that is, unwanted sounds, and to transmit wanted sounds to 
listeners undistorted and with sufficient intensity. Attempts to 
attain these ideals involve a consideration of the noi.se to be con¬ 
trolled, the reduction of mechanical disturbances, the soundproof¬ 
ing of building constructions and the acoustical adjustment of 
rooms for listening. The following discussion will take up these 
topics in the order named, assuming the statements of the gen¬ 
eral principles of acoustics and hearing, as given in the articles 
on Sound and Hearint.. 

Noise.—Sources of noise, which may be either inside or out¬ 
side buildings, arc such things as typew'riter.s, radios, auto horns, 
W'histlcs and talking; these sources create sounds that travel in 
the air. Other sources set up vibrations in the structure of the 
building, cither directly, as when machines are attached to the 
structure, or indirectly, as when vehicles or drilling devices set 
up vibrations in the ground which are transmitted into the build¬ 
ing, To protect listeners in the building, it is necessary to inter- 


IK>se discontinuities in the paths of these disturbances. Table I 
shows that the range of sounds, which must be tolerated by the 
ear, is enormous, extending from a “threshold” value of one ar¬ 
bitrary unit for a faint sound that can just be detected to 
1,000,000,000,000 units for a very loud sound. 


Table I.— Intensity of Sound 


Units 

Decibels 

T ype of N'ni.sr 

1,000,000,000,000 

1 10 


100,000,000,000 

110 

.Aeroplane engine 

10.000,000,000 

100 


1,000,000.000 

1)0 

Heavy iraflK:, pneunialie itrill 

100,000,000 

So 


10,000,000 

70 

Noisy olViec, lelephone con versa 

I,oo<j.ooo .... 

Do 

tion, ordinary tralln 

100,000 .... 1 

.so 

Average ofbee 

10,000 , 


(Jrdinary conversation 

1,000 

AO 

Quiet home, ejuiet conversation 

100 ... 




1 '0 

Ruslle of leaves, whisjier 


Smaller numbers to express this vast range have been developed 
by using the decibel unit, the number of decibels between two 
intensity levels being obtained by taking ten times the logarithm 
of the ratio of the intensities. Although the tolerable range is 
very great, the absolute energy of sounds is very small, an aver¬ 
age voice having only about one-millionth of the energy needed 
to operate an ordinary electric lamp. 

Hearing.—Since any control of sound in buildings is made 
for the convenience and comfort of the occupants, the acoustician 
.should consider the performance of the car and the phenomena 
of hearing when making any adjustments. Extensive experi¬ 
ments in this connection have been made by the Beil Telephone 
Laboratories because of the importance of sjxiech and hearing 
in telephony. Harvey Fletcher published data obtained by young 
persons with normal hearing, showing the frequency and intensity 
limits of sounds that can be perceived without discomfort 
(Speech and Hearing, 1929). In 1942 Fletcher pul)lished an im¬ 
portant article iPrac. Inst. Radio Eng., June, 1942) based on 
(i) Measurements of the threshold and frequency limits of more 
than 500,000 people at the New York and San Francisco world’s 
fairs in 1940; (2) Measurements of the discomfort level of 
sound; (3) Measurements of room noise in a wide variety of 
locations, and (4) Measurements of the frec[uency limits and 
the maximum and minimum levels of speech, orchestral music, 
and the various instruments of the orchestra. S<Mue of the re¬ 
sults of the first two sets of measurements arc shown in Fig. i, 
which gives the limits of hearing of the average listener (50% 
of the listeners tested at the world's fairs) under quiet condi- 
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FlC. X .—LIMITS OF HEARING AND ROOM NOISE 

tions. The lower curve shows the hearing threshold for pure 
tones for the average listener, while the line of 120 decibels 
gives the upper limit, above which sounds become uncomfortably 
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1. Interior of Bryn Mawr church, Bryn Mawr, Pa., with a hioh-cellinged Paul Higgins, architects 

auditorium which requires sound-absorbing materials On the side ^ Listening studio of Radio Corporation of America, Indianapolis, Ind., 
walls. Walter T. Karcher and Livingston Smith, architects showing polycylindrical surfaces with axes mutually perpendicular 

2. Hall of Music. Indiana university. Irregular ceiling and side walls 5 ^ Exterior of Berkshire Symphonic music shed, Tanglewood, Stockbridge, 

reduce reflection and echoes. A. M. Strauss, architect Mass. With a rectangular stage and open-sided auditorium, the 

3. Constitution Hall, Washington, D.C. Objectionable side-wall reflection acoustics are good for auditors both inside and outside the shed. 

of sound is practically eliminated by the sloping banks of uphol- Joseph Franz, engineer 

stored seats. The late John Russell Pope, Otto R. Eggers and Daniel 
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loud and even harmful. The area enclosed between these two { 
limits, called the average auditory sensation area, gives the range 
of sounds as to frequency and intensity which can be heard com¬ 
fortably by the average listener; it therefore determines the 
range within which noise is audible and also the range within 
which wanted sounds must lie if they are to be heard. Any noise 
which is present in sufficient intensity and which lies above the 
threshold curve, encroaches and limits the useful auditory sen- 
>a(ion area. The shaded area indicates the extent, according to 
I letcher, to which noise in average residences and average mo¬ 
tion-picture theatres reduces the area. In the average busine.ss 
office, the encroachment is approximately 15 decibels more, and 
in (he average factory location, it is 35 decibels more. Guided 
by the information in Fig i, the acoustician is concerned to re¬ 
duce noi.se .so tis to keep its encroachment as .small as jjo.s.siblc 
and, in auditoriums, to try to push it below the lower curve. 

Vibrations that are due to machinery and near-by street 
traffic lan enter a building structure and cau.se floors to vibrate 
and create a rattling of loose windows, doors and oilier construc¬ 
tions. These disturbances annoy workers and rc'dute their effi¬ 
ciency. The trouble may be reduced by using “quiet-running” 
motors and rubber-tired vehicles. Machines should be dynami¬ 
cally balanced and should rest on resilient supports that “give” 
^()lnewhat under the load—the popular notion that a sheet of 
cork under the machine will control the vibrations is misleading. 
I'or low-frequency maebines, the siifiports should be damped; for 
high frequencies, the supports .should be clastic without damp¬ 
ing. These details can be calculated pri(jr to the installation of 
the machines. (Timoshenko, Vibrations Problems in Kn^ineerin^; 
J. r. den Hartog, Mechanical Vibrations; Slocum, Noise and Vi- 
bralion Engineering.) 

Soundproofing involves the use of spcicial constructions that 
will reduce the transmission of noi.se. Numerical values ol the reduc¬ 
tion of sound by partitions are ol)tained experimentally. Measure¬ 
ments are taken for tlie sound incident on one side of a partition :ind 
also lor the reduced .sound that emerges from the other .side. For 
exam|)le, if an inc idmit sound of 1,000.000 units intensity is reduced 
to 1,000 units hy llie partition, the decibel loss is to db. (loxiog 
1,000,000 1.000—;o (llj ). This mi'ans that a loud radio .sound of So 
db. level in one room would bt‘ rediaeci 30 db. by tlie partition and 
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would have only a 50 db. level in the adjoining room. Table II ex¬ 
hibits a few data chosen from the extensive tables publislual by Vern 
(X Knudsen {Architecturul Acou.stics, Paul Earls Sabine {Acom- 

ti(s and Architecturc, 193;) and the National bureau of Standards (Re¬ 
port RMS-rj, 1939; Supplement to Report BMS-17, 1940). 

Inspection of the results shows that (he door and the gla.ss (window) 
transmit more sound than the walls do, .so that it is a mistake to in¬ 
stall highly-insulating partitions unless double doors and windows are 
also used. This last statement is strikingly illustrated by the tollowing 
example (Bureau of Standards, ibid. p. g): Omsider a brick building 
containing a single room, wdth plastered brick walls, 8 in. thick, a 
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plastered cement slab roof, 6 in. thick, several windows and a door. 
Inspection of the data shows that the windows, with only 150 sq.ft, 
area,'transmit 2,400 units of sound energy out of the total of 2,37.1; 
units, the door transmits 67 units, while the roof and the walls, with 
much larger areas, transmit only 60 and 48 units respectively. 


Double partitions stop more sound than single partitions, particu¬ 
larly if the two elements are separated by an air space, which should 
be 4 in. or more thick. Bridging the air space with wood studding 
or packing it with sawdust or similar materials is usually detrimental. 
Any openings in the continuity of a wall for ventilators or pipes 
Irfhould be controlled, since sound passes easily through an air passage, 
[ventilating ducts are lined on the inside with sound-absorbing mate¬ 
rials, according to definite rules formulated by air-conditioning engi¬ 
neers. Floors arc more difficult to insulate than w-alls. The impact 
sounds of footsteps on ordinary floors or masonry floors can be heard 
almost as loudly in the room below as in (he room abovT the floor, 
A floating floor on masonry with a suspended ceiling below gave the 
best results. (Bureau ot Standatds, ibid. p. 7.) Generally, the con¬ 
trolling cjualities of a partition that deternutu' its insulation are its 
weight and its possibility of vibrtition. A brick wall, liecuuse of its 
weight and small vibration, makes one of the best in.sulators, but it is 
too heavy and bulky for extensive use, so that many lighter and 
smaller partitions have been developed. The.se thinner units are likelv 
to vibrate under the. impact of sound and will thus transmit certain 
low frequencies, so that they are undesirable lor broadcasting rooms 
and similar enclosures W'here great insulation is needed. An approxi¬ 
mate estimation of the effect on hearing by reduction of sound is 
given as ti>llows; 

“With an average reduction factor of 23 db., normal speech can be 
under.stood quite easily and distinctly through the partition. 

"With an average reduction factor of 30 ilb., loud speech can be 
understood fairly well if conditions tire quiet. 

“With an average reduction factor of 33 db., loud speech is audible, 
but net easily intelligible under c]uiet conditions. 

“With an average reduction factor of 40 db., normal .speech is not 
audible, lend speech can be faintly lieai(l but not easily under.stood, 
and for all practical purpo.scs the partition can be considered sound¬ 
proof. .Separating partitions between apartments should have a factor 
of about 40. 

“(jreater insulation than 40 db. is needed to reduce loud piano and 
radio sounds” (Acoustical Mtiterials A.ssociation). 

It has been shown in an important p.iper on loudness that, except 
for low frerjuencies, a reduction of 9 decibels makes a sound appear 
approximately half as loud. (Fletcher and Munson, Join. Acou.s. Soe. 
Amer., 9, p. 1, 1937.) 

Acoustics of Rooms become satisfactory when the fioise level is 
reduced, as explained in Fig. i, and adjustments arc made to in.sure 
the effective production and reception ol wanted sounds. Fig. 2 shows 
how sound starts from a .source .S, and procr'eds outward in S|)herical 
W'aves w'ith a rapiil velocity of about 1,100 ft. per sec. On striking the 
briundaiies of the room, sound waves are reflected, losing a little 
energy in the prore.ss, then (hey [noreed to another boundary for 
another n'flection, and so on until they become inaudible. As a nu¬ 
merical example, ron.sider a room with a volume of 100.000 lu.ft. that 
is bounded by 20,000 S(|.ft. of hard [ilaster walls and a wooden floor 
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Fig. 2.—reflection of sound waves in a room 


that absorb an average of 3% of the incident sound energy at each 
reflection. Calculations show that while the sound decreases in energy 
to one-millionth of its initial value, it will make 461 reflections, and 
will travel a distance of 9,220 ft, in a “time of reverberation” of 
8.22 .sec. (Watson, Acoustics of Buildings, p. 32, 1941.) Under these 
conditions, the hearing will be very unsatisfactory. Before the first 
w'ord of a speech dies out, several other words will have been uttered 
that will mix with the earlier ones, thu.s producing a confusion that 
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maktfl it almost h()pi:l(;>s lor the auditor to understand what is said. 
The obvious correction is to make the boundaries ol the room more 
absorptive so that the sounds will die out quicker. 

When a .sound persists for some time in a room, such as a tone 
generated by a musical instrunnuit, the enemy builds up in a very 
.short time to a .steady state in which the energy emittcil jrer secon^ 
by the instrument is just balanced by the enertty ab.sorbcd in the 
same time by lfn' boundaric.ss of the ro<nn. Many reflections are then 
takiriK place, with the result that the room i.s filled with sound w^ave.s 
proceedme in every direction. While these reflections beneficially 
build uf) the loudness somewhat, they unfortunately create the usual 
acoustical defects fcuind in rooms—resonanre-s, echoes, reverberation 
and clistoi I ion. 

Resonances. — The random action of sound just de.scribed Ls not 
in e\ac t accord with Ibe actual c onditions. It i.s found that fiortions 
of the sound proceeding, in certain directions are likely to be amplified 
sc» as to produce resonances, as, for exanqde, in a bath room which 
has hiKhly-rc Hecfmy surfacc-s. 

“I'he ef|uation for the frequencies, /, of these resonances, or ‘normal 
modes,’ is as fcillows: 

where f), q, and r are numhei , o, i, 3, etc., for different modes; 
I, HI, and h are resicctlively the- lenyth, width, and heiyht of the room; 
and c is the velocity cT scumd As an example*, if q~o, r=^o, then 
f n^cfi/(il), which yives the normal vibrations parallel to the lenylh 
of the i(»om. II the; lenyth of the room is 10 feet, the velocity of 
sound 1,120 left jht secuncl, and r, then / == 1 ,i 20/(2 X 10) — sb 
cycles pc‘r second. For p- /.v-112 cycles pc*r second, etc. Similar 
vihralion.s can be set up iiaralh l to ttie width and heiyht of the room. 
Diayonal vibrations can also take place, as, for example, w’hen p~i, 
q I, and r o” (.lc(Ocv//Vv of Puildiriy,\, by F. R. Watson). 

Kniidsc'ii stales that resonances in larye rooms can usually he 
rieylc*cfed for .sounds with a freciiic'ncy above too cycles per .sec., be¬ 
cause the lowest normal modc*s arc* in the sufraudihle ranye of hear- 
iny. {Rrvir'ii", of Modrni Pliy\ir\, 6, ji. (y i<;34.) F'or smaller rooms, 
suc h as those used for tcro.idc .tsf iny or for phonoyrajih recordiny, 
where distortion of sound must be avoided, tlie lesonanros must be 
reduced. Ari c*ffccfive means of correction is to install cc^nve.x cylin¬ 
drical sc.*ymen(s in flu* walls and ceiliny that diverye the reflected 
sound and produce* a more* uniform distiilnilion in the room. It i.s 
also necessary to inst.ill .soun(l-al»s()rbiny materials, such as a lined 
carpet, and absorbiny p.inels of ineyiilai shape which are located in 
.selected positicm.s. To avetid coincidences of resonances set iqi bi'fween 




Fig S. — ARRANGEMENT OF THE COMPONENTS OF A SOUND-REINFORCING 
SYSTEM IN A THEATRE THE GRAPH SHOWS THE INTENSITY LEVELS OF 
SOUND AT THE POSITIONS A, B, C, D, E AND F ON THE ORCHESTRA 
FLOOR CURVE O GIVES THE INTENSITY LEVEL DUE TO THE UNAIDED 
SOURCE OF SOUND. WHILE CURVE L SHOWS THE REINFORCED INTENSITY 
FROM THE LOUD SPEAKER. AND CURVE T REPRESENTS THE RESULTANT 
LEVEL OF THE TWO SOURCES NOTE THAT THE RESULTANT LEVEL IS 
ALMOST UNIFORM OVER THE ENTIRE FLOOR 


the three sets of parallel walls, the dimensions of the room should be 
related by an inharmonic ratio, .such as -ya power, as, for example, 
12.5X20X32 ft. (J. E. Volkmann, Jour. Acorn. Soc. Amcr., 13, p. 240, 
ic;42; C. P. Boner, ibid., 13, p. 244.) 

Public Address System. —Another modification of the random 
action of sound is brouyht about by the use of a public-address, or 
.sound-amplifying, system. Thus, instead of the comparatively weak 
.sound of a .speaker’s voice that spreads out in spherical waves, the 
loud speaker emits a powerful beam of sound that covers the area 
ofcuiiicd by the audience. There is some reflection from the rear walls 
so that the room is filled w'ith diffu.sed sound. 

The u.se of public-address systems introduces a new problem in 
acou.^tical control. That is, while a larye part of tht energy of the 
beam of sound from the loud-speaker is absorbed by the audience 
(clothing and seats), it is necessary to make provision for the drastic 
reduction of the reflection from {he rear walls, if echoes and othei 
sound concentrations are to be avoided. This control is brought about 





Fig. 4.—REFLECTION OF SOUND WAVES ON CURVED AND CONVEX SUR¬ 
FACES 


by designing the rear W'alls so that regular reflection and concentration 
of sound are reduced, and by installing special sound-absorbiny con¬ 
structions. 
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Fig 5.—EFFECT OF ACOUSTICAL TREATMENT ON REVERBERATION OF 
SOUND IN AN AUDITORIUM 
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Echoes. —An echo is a reflected sound that reaches the auditor 
about one-fifteenth of a second or more after the direct sound. If the 
reflecting .surface is curved so as to converge the .sound, the resulting 
echo is marked and annoying. Plane walls produce weak echoes, while 
convex walls diverge the reflected sound and are very beneficial in 
reducing echoes and in producing a more uniform distribution of 
.sound in the room. Fig. 4 pictures the concentration of sound by a 
curved surface (left), and .shows the beneficial scattering .set up by 
convex panels in the wall (right). The amount of curvature suggested 
by Potwin in 1939 b a rise of i in. in each 10 in. along the wall sur¬ 
face. A rectangular-shaped room without curves is generally pre¬ 
ferred, with convex segments and sound-ab.sorbing panels in critical 
locations. 

Reverberation, or too great prolongation of sound, is the most 
usual acoustical defect in auditoriums. It is a common observation 
that the reverberations so noticeable in an empty house disappear 
when the house is furnished. So, in an auditorium, an adjustment is 
brought about by installing a sufficient amount of sound-absorbing 
material, selected to give the optimal time of reverberation, and by 
placing it where it will be most effective. Fig. 5 gives a graphical 
representation of the acoustical adjustment of an auditorium of 80,800 
cu lt, volume, with an insufficient amount of 570 units of absorption 
before correction, and with 2,300 units after correction. The optimal 
time of reverberation selected for this auditorium was taken as 1.3 sec. 
when an audience of 200 was to be present. The shaded area in Fig. 6 



rOlJRTEST or ACOUSTICAL MATERIALS ASSOCIATION 

Fig. 6.—TIMES OF REVERBERATION FOR AVERAGE SOUND FREQUENCY 


indicates the limes of reverberation for live average sound frccjucncy 
of 5] 2 cj’cles per .sec. that has been used by acoustical engineers in 
recent years. (Aeoustiial Materials Association, Bulletin VIII, 

For other frequencies than 512 cycles, somew'hat different times have 
been used. (Maxfield and Potwin, Jour. Acous. Soc. Amcr., 11, p. 390, 
1040 .) 

Sound-Absorbing Materials. —The absorption of sound in an 
auditorium is a vital consideration in securing good acoustics. In.stalling 
wires is a useless procedure. Irregularities in the shai>c of the walls, 
columns, coffering and similar devices may break up the regular re- 
fledion and make the resultant sound more diffu.se, but absorption 
must take place to reduce the reverberation. Since the usual building 
materials icsed in a room are plaster, wood and glass, all of which 
absorb only about 3% of the incident sound, it has become necessary 
to develop other materials wath greater ab.sbrption. Some products 
absorb sound when they vibrate, particularly when backed by an air 
.space, but most materials are effective because of their porosity, by 
which sound energy is transformed into heat by friction in the pores. 

Sound-ab.sorbing tests are made to determine the absorption coeffi¬ 
cients that arc needed when calculating the time of reverberation. A 
method was developed in 1895 by Wallace Sabine to measure the 
time of decay of pure tones in an empty reverberation room and 
again when an absorbing sample was placed on the floor. {.Collected 
Papers on Acoustics, 1922.) Results obtained in different laboratories 
by this method were not in agreement. In 1939 a number of physicists 
discussed a new method in W'hich the decay of sound in a room in¬ 
volves the normal acoustic impedance and the normal modes of vibra¬ 
tion. (“Symposium on the Mea.suremcnt of Absorption Coefficients 
and the Application of Acoustic Absorbents,” Jour. Acous. Soc. Amer., 
II, pp. 37-106, 1939.) A wide choice of sound-absorbing matcrial-s 
i.s now (1943) available, as illustrated by the following sample informa¬ 
tion (Acoustical Materials Association, Chicago, Illinois, Bulletin No. 
VIII, J941, which lists many materials): 

Frequency 128 2^6 512 1024 2048 Average 

Coefficients 0.12 0.15 0.47 0.9S 0.78 0.60 

^ The coefficients are determined for five frequencies, and an average 
IS taken of four of them (256-2.048) to give the noise-reduction 
coefficient, which is used to express the relative sound-absorbing effi¬ 
ciency of the material. A coefficient of i.oo indicates 100% absorption. 
In addition to the data shown in the tabulation, the BuUetin gives 
the following information: 

“The material is in the form of cast units having a surface com- 
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posed or resembling small uniform granules. The binder may be 
gypsum or any other suitable mineral binder; it is i mches thick; 
weighs 2.37 llw./sq.ft.; is cemented to plaster board; its surface is 
painted white having a light reflection value of 6.5 per cent” (Acous¬ 
tical Materials Association). 

Acoustic Field Tests in auditoriums are conducted to ascertain to 
what extent the acou.stic condition.s will give acceptable production and 
hearing of stieech and mu.sic. The intelligibility of speech is tested 
when a speaker on the stage recites a list of .specially selected words, 
while observers in different locations in the room write down what 
they think they hear. For .satisfactory conditions, 80% or more of the 
words should be heard correctly. (N. A. Watson and V. O. Knudsen, 
Jour. Acous. Soc. Amer., n, p, 406, 1940.) The time of reverberation 
is measured by a high-speed level recorder that gives the time rate of 
deaiy of the sound in decibels. sound-level meter gives the loudness 
in different parts of the room to determine the uniformity of distri¬ 
bution of sound. The performance of the .sound-amplifying system and 
the sound effects it produces in the auditorium are inv^estigated by a 
trained radio engineer—not a simple lest. 

Ideal Auditorium Acoustics.— In 192K Floyd R. Watson pro¬ 
posed a theory that good acoustics in auditoriums could be expected 
by following two rules; (1) provide a stage with reflecting surfaces 
so that performers can “hear lhem.selves”, and (2) design the audi¬ 
torium for li.stening .so that the reflected sound will be reduced to be 
comparable with “dead” outdoor conditions, but with extraneous 
noise controlled. (Watson, Acoustics of Buildings, Chap. VII, 1941 ) 
After 1928, various developments appeared to confirm the predictions 
of this theory. Burres-Meyer in i(>4i modified a concert stage to give 
it the characteristics of a small, reverberant room, and received the 
enthusiastic approval of the performers. {Jour. Acous. Soc. Amer., 13, 
p. 16.) Stahl and Louden (Jour. Acous. Soc. . 4 mcr., 13, p. 9, 1941) 
found a “live end-dead end” room useful for testing absorption. 

Uun.iookApnY. — Jour, .{coustical Society of America, 1929-42 ; V, O. 
Knudsen, .Architectural .Acoustics, IQ32; P. K. Sabine, .Acoustics and 
.Architecture, 1932; P’. R, Watson, .Acoustics of Buildings, 1941; Na¬ 
tional Bureau of Standards, Report BMS-ry and Supplement, 1939- 
40; P. M. Morse, Vibration and Sound, 1936; also, references in the 
foregoing article. {See als() Soiind.) (F. R. W.) 

ACQUI, city and episcopal .see, province of Ales.sandria, Italy; 
from the town of that name it i.s 21 mi. S.S.W. by rail. Pop. 
(1936) 9,643 (town), 18,336 (commune). Its warm sulphur 
springs were already famous as Aquae Slatiellae in Roman times. 
Part of the ancient bath establishment has been found; and south 
of the town are lofty arches of the aqueduct which supplied it. 
The place was connected by road with Allia Pompeia and Augusta 
Taurinorum. The town possesses a fine Gothic cathedral. 

ACRANIA, or ('KPHALociioRDATA, a subphylum of the 
Chordata, including only .Aniphioxus {q.v.) and its allies. 

ACRE. A harbour town or city of Palestine (Egypt. *Ak (0), 
Assyr. Akku, Ileb. Akko, Gr. Ake | Josephus, ’Arke\, Lat. Ac(c)e; 
on Crusading coins Ac(c)on, Arab. ‘Akka). From the 3rd century 
B.c. it was know'n as I’tolemais, per[x-tua(ing, perhaps, the name 
of Ptolemy II ('Philadclphus). The name St. Jean d’Acre dates 
from the time when it wa.s the headquarters of the Knights Hos¬ 
pitallers. 

Topography.—Acre is situated on a low, rocky promontory 
at the northern end of the Pay of Acre. A strong wall, shot pitted, 
girds it to seaward, and to landward a double rampart. The an¬ 
cient harbour has silted up leaving now only a few feet depth of 
w'ater. In the roadstead tliere is good anchorage for small craft. 
To the south of the city, broadening as it advanctls, stretches the 
formerly marshy Plain of Acre. There enters the .sea not far from 
the city the classic river Bclus (Na'man) which of old provided, 
and still provides the murex from which the Phoenicians extracted 
the renowned Tyrian purple. 

History.—Acre has had a most stirring and tragic history. Its 
strategic position on the military highway along the coast, its 
proximity to the western entrance to the Plain of Esdraelon, its 
significance as the natural port not only for Galilee, but for Da- 

ma. scus and the Hauran, coupled with the peculiar military value 
of its site, attached to it an enduring importance, both polit¬ 
ical and commercial. The name first appears in the conquest lists 
of the Egyptian monarchs Thutmosc III (c. 1500 B.c.) and Seti I 
(c. 1315 B.C.). From the Amama dispatches of Amenhotep IV 
(c. 1375 B.c.) it would appear that the caravans of Burra-Buriash 

ll, king of Babylonia were plundered, much to his annoyance, 
by the king of Acre. In the Old Tc.stament it is named (Judges i, 
31) as one of the places whence the Israelites did not drive the 
Canaanite inhabitants. At the beginning of the 7th century B.c 
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when the Assyrian was in the pride of his strength Acre appears 
to have been subordinate to Tyre for a time at least, since the 
two names are regularly coupled in inscriptions (Sinaherib, Asar- 
haddon). It is first mentioned apart in the records of Ashur- 
banipal (66,S-bi8;. During the Persian j>eriod Acre is not much 
in evidence. It apjx'ars, however, to have been the rendezvous 
for Artaxerxes Mnemon in his expedition against Egypt (Strabo 
evi, 2). From this time on “for EgyiR, for Asia Minor, for the 
Greek isles and mainland, and for Italy its harbour was the most 
convenient on the Syrian coast, and its history till the end of the 
New Testament period is that of the arrival of great men from 
the.se shore.s, of the niusItT of large armies, of the winter camps 
of the invaders of the Syrian hinterland, and of bitter conflicts 
between Greeks and Jew's” (G. A, Smith). Josephus and the 
Book.s of the Maccabees record its varying fortunes. Within its 
walls the Syrian Greeks, routed by Simon Maccabaeus, sought ref¬ 
uge (164 B.C.). In the struggle for the Syrian throne, Alexander 
Halas wrested Acre from Demetrius (1^3). Jonathan was lured 
within its gate (Ac re has only one*) by Tryiiho and taken prisoner 
(143). Round aljout the ye ar 104 n.c. Alexander Jannaeus laid 
.‘'iegc to Acre but abandonc-cl it from fear of Ptolemy Lathyrus, 
who besieged and took it, but was forced to yield it to his mother 
Cleopatra. Tigrunes of Armc-nia stormed it (70 B.c.) but relin- 
f|uishetl it under fe ar of the Romans ancl it .surrendered without a 
.struggle to the Parthian Pacorus (Josephus, B.J. i. 13). Herod 
entertained Caesar hc'rc and here he built a gymnasium. It was 
established a colonia by Claudius. St. Paul spent a day in Ptolc- 
maia while coasting from Tyre to Caesarea (Arts xxi. 7). In the 
war.s with the jc‘ws tin; Roman leaders realized its value as main 
base for their armies (Varus, Vitellius, Petronlus, Ceslius, Vespa¬ 
sian). 

In Christian times Ptolemais became a bishopric and its bishop 
attended the great councils of the Church, Cac'sartxa (19S), Nicca 
(325), Conslan(inc)[de (381), Chaleedon (451), Jerusalem (536). 
'I'he Aral)s took j)ossession of the c iiy in 638. Baldwin I. captured 
it with the aid of a Genoese flc*et in 1104 (1st crusade). Salaclin 
re-captured it in 1187 (2nd crusade). In 1191 after a siege by 
Guy clc Lusignan of about two years, it was taken on the arrival 
of Richard Cocur dc Lion (3rd crusade), and was finally lost in 
1291. The Turks unclc'r Selim I entered into possession in 1517, 
after which the city fell into decay. Its revival began in 1749 
with its capture by Omar ez-Zahir, ancl it emerged into promi¬ 
nence, prosjXTity and virtual indc-pcncience under his successor 
“Ahmad el-Jazzar” (“the butcher”;. Supportc'd by a British fleet 
under Sir Sidney Smith it resisted Napoleon successfully in 1799. 
The year 1832 saw its capture and wreck by Ibrahim Pasha of 
Egypt. On Nov. 4, 1840, the city wa.s attacked by the allied 
flc'cts (British, Austrian, Turkish) under Sir Cliarlc.s Napier and 
after three hours’ homliardment reduced. Restored in the follow¬ 
ing year to Turkey it rc'inainecl in Turkish hands till Sept. 23, 
1918, when it was occupied by the ijth Cavalry brigade (5th 
Cavalry division) of the Egyptian Expeditionary force with little 
or no oj^position. 

Modern.—Acre with a population (cst. 1940) of 9,500 (8,000 
Muslims) is in British mandated territory and under the ad¬ 
ministrative partition of Palestine in the northern province 
(riioenicia and Galilee). Under Turkish rule it was the chief town 
of a governmental district. Formerly the chief port of shipment 
for grain brought on camel-hack from the Hauran, its trade was 
much diminislied with the opening of the Damascus-Bcirut rail¬ 
way in 1896 and practically cxtingui.shed when the Haifa-Damas- 
cus railway in ic;o6 diverted what remained to Haifa. It has now 
a small coasting trade in locally grown grain, sesame seed and oil 
and a small export of oranges to Beirut. Brass and copper ware 
are made to a small extent. It is now a customs sub-station to 
Haifa. Acre is the chief scat of Baha’i religion, an offshoot of 
Babism, with an estimated number of adherents at 2,000,000. 
The founder *Ahdu-l Baha died here in 1921 and was succeeded 
by his grandson Shauki Effcndi. W'ho was made life-president 
ol the cftuncil of nine, which regulates the affairs of the com¬ 
munity. lew huilclings of interest have survived the buffetings 
to which the city has been repeatedly subjected. The mo.st no¬ 


table, perhaps, is the large mosque built by el-Jazzar. Four com¬ 
modious khans recall the times w'hen 2,000 to 3,000 camels, grain 
laden, would arrive in a day. British administration has been re¬ 
sponsible for the establishment of a government hospital, a forest 
nursery, and a large convict prison. A railway from Beirut along 
the coast to Acre was built in 1942. 

BiBLJor.PAPiiy. —Reland’s Palestina (1714); E. Robinson, Later 
Biblical Researches in Palestine (1852); G. A. Smith, “Ptolemais” 
(Eticyc. Bihlica. 1902) ; Luke ancl Keith Roach, The Handbook of 
Palestine (1922). (E. Ro.) 

Battle of Acre, —^The battle of iiSg, fought on the ground 
to the east of Acre, affords a good cxami)le of battles of the 
Crusades. Saladin’s victory at Tilx'rias in 1187 had lc‘d to tlm 
fall of Jerusalem and to that of almost all the Christian strong¬ 
holds in Palc.sline and Syria, save Tyre, Antioch, and Tripoli. 
The attempt to regain Acre led to the battle described below and 
wa.s in turn a prelude to the Third Crusade under Richard I. of 
England and Philip of I'rance. The crusading army under Guy 
de Lu-signan, king of Jerusalem, which was Icesieging Acre, gave 
battle on Oct. 4, 11S9, to the relieving army raisc-cl by Salaclin. 
The Saracens lay in a sc'micirclc east of the town, facing inwards 
tow'ards Acre. The Christians opposcxl them with crossbowmen 
in first line and the heavy cavalry in second. At Arsuf iq.v.) 
the Chri.stians fought coherently; here the battle ])egan with a 
disjointed combat between the Templars and Saladin's right wing. 
The crusaders were so far successful that the enemy had to send 
up reinforcements from other parts of the field. Thus the ste.idy 
advance of the Christian centre against Saladin’s own corps, in 
which the crossbows prepared the way for the charge of the 
men-at-arms, met with no great resistance. But the victors 
scattered to plunder. Salaclin rallied his men and, when the 
Christians began to retire W’ith their booty, let loose his light 
horse upon them. No connected resistance wa.s offered, and the 
Turks .slaughtered the fugitives until che cked by the fresh (rooi)S 
of (he Christiem right wing. Into this fight Guy’s reserve, charged 
with holding back the Saracens in Ac re, was also drawn, and, thus 
freed, 5,000 men sallied out from (lie town to the northward; 
uniting with the Saracen right wing, they fell upon thc; Templars, 
who suffered scvertdy in their retreat. In the end the crusaders 
repulsed thc rt'lieving army, hut only at the cost of 7,000 men. 

Sec Oman., Hist, of thc Art of War in the Middle dgc.?, vol. x. 
333-340 (1924). 

ACR^; or AQUIRY, a river of Brazil and principal tributary 
of the Purus, rising on the Bolivian frontic-r and flowing easterly 
and northerly to a junction W’ith thc Purus at 8° 45' S. The name 
is also applied to a district situated on the same river and on the 
former (1S07) boundary line between Bolivia ancl Brazil. The 
region, which abounds in valuable rubber forests, was settled by 
Bolivians heUveen 1870 and 1878, but was invaded by Brazilian 
rubber collectors during thc next decade and became tributary to 
the rubber markets of Manaos and Para. In 1809 the Bolivian 
(Government established a customhouse at Puerto Alonso, on the 
Acre river, for thc collection of export duties on rubber, which 
precipitated a conflict with the Brazilian settlers and finally 
i)rought about a boundary dispute between the two republics. In 
July iSqq, the Acreanos declared their independence and .set up a 
republic of their own, but in thc following March they were re¬ 
duced to submission by Brazil. Various disorders followed until 
Brazil decided to occupy Puerto iVlonso with a military force. 
Thc boundary dispute was finally settled at Petropolis on Nov. 
13, 1903, through the purchase by Brazil of the rubber-producing 
territory .south to about the nth parallel, estimated at more than 
60,000 .sq.m. 

ACRE, a land measure used by English-speaking races. De¬ 
rived from the O.E. oevr and cognate with the Lat. a^cr, Gr. 
aypSsf Sans, ajras, it has retained its original meaning “open coun¬ 
try,” in such phrases as “God’s acre,” a churchyard, or “broad 
acres,” etc. As a measure of land, it was first defined as the 
amount a yoke of oxen could plow in a day; statutory values were 
enacted in England by acts of Edward I. ancl III., Henry VIII., 
George IV.; thc Weights and Measures Act 1878 defines it as 
4,«40sq.yds. This is thc American acre. In addition to this 
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“statute” or “imperial acre,” other “acres” are still, though rarely, 
used in Scotland, Ireland, Wales and certain English counties. 
The Scottish acre contains 6,i5o-4sq.yds.; the Irish acre 7,840sq. 
yds.; in Wales, the land measures erw (4,320sq.yds.) stang (3,240 
sq.yds.) and paladr are called “acres”; the Leicestershire acre 
(:,3o8isq.yds.), Westmorland acre (6,76osq.yds.) and Cheshire 
acre (io,240sq.yds.) are examples of local values. 

ACRIDINE is a solid, cry'stallizing in needles of melting point 
110° C, found in coal-tar anthracene. It is characterized by 
its irritating action on the skin, and by the blue fluorescence shown 
by solutions of its salts. It is extracted from the crude anthracene 
by dilute sulphuric acid; the sulphuric acid solution is treated with 
potassium dichromatc, and the precipitate of sparingly soluble 
acridine dichromate is decomposed with ammonia (C. Graebe and 
H. Caro, Ann. 1871). 

Acridine and its homologues are stable compounds of feebly 
basic character, belonging to the general class of heterocyclic 
ring compounds {see Chemistry : Organic). They combine readily 
with the alkyl iodides to form alkylacridinium iodides, which are 
readily transformed by the action of alkaline potassium ferricya- 
nide to N-alkylacridoncs. 

Acridine itself has the structural formula 



It owes its basic properties to the [)resence of the tertiary ni¬ 
trogen atom; it may be regarded as consisting of two benzene 
nuclei fused to a partially reduced pyridine nucleus, and shows 
characteristics both of the former (homocyclic) and the latter 
(heterocyclic) structure. 

J’henyl-acridine is the parent base of chry.saniline, the chief 
constituent of the dyestuff jfliosphine (a by-product in the manu¬ 
facture of rosaniline). 'I'he dyestuff i)hosphine must be distin¬ 
guished from the phosphorus hydride* of the same name, and from 
the organic derivatives of this substance, to which the general term 
l)hosi)hine is also given. Chrysanaline (diamino-phenylacridine) 
forms red salts, dyeing silk and wool a tine yellow; the solutions 
of the salts are characterized by their fine yellowish-green 
fluorescence. 

Several acridine derivatives and notably acriflavinc (.vyw. trypa- 
flavine, euflavine) found extensive u.se during the World War 
as antiseptics for infected wounds (C. H. Browning and others). 
The preparation of acriflavinc (I.) and of proflavine, another 
acridine antiseptic of similar type, was described by L. Benda 
(1912)- NH, 
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Rivanol (II.) abso of the acridine series is recommended by J. 
Morgenroth (1921) as a powerful tissue antiseptic against spread¬ 
ing infection due to streptococcus. 

ACRIFLAVINE, a coal tar derivative, in the form of a 
reddish-brown crystalline powder, possessed of antiseptic proper¬ 
ties. Weak solutions are pale lemon-yellow and should be freshly 
made. A modification, known as neutral acriflavinc, has now 
almost supplanted the older drug, as it is less irritant and can be 
used in stronger solutions. Its singular advantage over other anti¬ 
septics is that it is particularly effective in the presence of scrum, 
as in wounds. Its high cost, as compared with other local anti¬ 
septics, limits its use. It is commonly employed in solutions of 
to rsoo a wash or dressing in fresh wounds and infected 
wounds; in cases of gonorrhoea, by instillation; and in disinfection 
of the skin before operation. Under certain conditions and for 
certain bacteria it is more effective than tincture of iodine or 
mercurochrome. 

ACRO or ACRON, HELENIUS, Roman grammarian, 
probably flourished at the end of the 2nd century a.d. He wrote 
commentaries on Terence and perhaps Persius. A collection of 


scholia on Horace was wrongly attributed to him. 

See Pseudoacronis Scholia m Horatium Vrtusthra, cd. 0 . Keller. 

ACROLITHS, statues of a transition period in the history 
of plastic art, in which the trunk of the figure was of wood, and 
the head, hands and feet of marble. The wood was concealed 
either by gilding or, more commonly, by drapery, and the marble 
parts alone were exposed. 

ACROMEGALY, the name given to a disea.se characterized 
by a true hypertrophy (an overgrow'th involving both bony and 
soft parts) of the terminal parts of the body, especially of the 
face and extremities. It occurs in both sexes, usually between the 
ages of 25 and 40. Its causation is associated wdth morbid changes 
in the pituitary gland, and an extract of this body has been tried 
in the treatment, as one of the recent developments in organo- 
therapeutics; thyroid extract has also been used, but without 
marked success, on the apparent analogy of acromegaly with 
mvxoedema. {See Endocrinology.) 

ACRON, a Greek physician of the 5th century n.c,, born at 
Agrigentum in Sicily, was contemporary with Empedocles. I'he 
method of lighting large tires and purifying the air with perfumes, 
to put a sto{) to the plague in Athens (430 11.r.), is said to have 
originated with him. 

ACROPOLIS, literally the upper part of a town (Gr. &Kpos 
top, 7r6\i!r city). For purjuises of defence early settlers cho.se 
elevated ground, frequently a hill with i)recipitous sides, and these 
early citadels became in many parts of the world the nuclei of 
large cities which grew* u{) on the surrounding lower ground. I'he 
word Acropolis, though assexiated primarily with Greek towns 
(Athens, Argos, Thebes, Corinth), is applied to all such citadels. 
'I'he most famous is that of Athens, which, by reason of its his¬ 
torical associations and the famous buildings erected ujwn it, is 
generallv known as the Acropolis (.vce Athk.ns). 

ACROPOLITA (AKROPOLITES), GEORGE (1217- 

82), Byzantine hi.storian and statesman, was born at C'onstanti- 
nople. .At an early age he was sent to the court of John Ducas 
Batatzes (Vatatzes), cmi)eror of Nicaea, by whom and by his 
succes.sors (Theodorus II. Lascaris and Michael VUI. Palaeol- 
ogus) he was entrusted with important stale missions. The office 
of “great logoi hete” or chancellor was be.stowed upon him in 
1244. Acropolita’s most important political task w*as that of 
effecting a reconciliation between the Greek and Latin Churches. 
In 1273 he was sent to I’oi)e (Gregory X., and at the Council of 
Lyons (1274) in the emperor’s name he recognized the spiritual 
.supremacy of Rome. In 1282 he was sent on an embassy to 
John IF, emperor of Trebizond, and died in the same year. 

Ilis historical work (XpoviK-fi l,vyypa4>rf^ Annalcs) embraces 
the period from the capture of Constantinople by the Latins 
(1204) to its recovery by Michael Palaeologus (1261), thus form¬ 
ing a continuation of the work of Nicetas Acominatus. It is valu¬ 
able as written by a contemporary, whose official position gave 
him access to trustworthy information. He wrote several shorter 
works, among them being a funeral oration on John Batatzes, an 
epitaph on his wife Eircne and a panegyric of Theodorus 11 . 
Lascaris of Nicaea. While a prisoner at Epirus he wrote tw*o 
trcati.ses on the procession of the Holy Ghost. 

Bibliography. —Edilio prinreps of the Annales by Leo Allatius 
(1651), with the editor’.s famous treatise De Georgiis eorumque 
Scriptis; editions in the Bonn Corpus Scriptorum Hist. Byz., by 1 . 
Bckkcr (iS^o), and Mignc, Patrologia Crarca, cxl.; in the Tcubner 
series by A. Heisenberg (1903), vol. ii. of which contains a full life, 
with bibliography; see also C. Krumbacher, Gcschichte der byzan- 
tinischen Litleratur (1897), 

ACROSTIC, a short verse composition, so constructed that 
the initial letters of the lines, taken consecutively, form words 
(Gr. dxpos, at the end, and <rrfxos, line or verse). The fancy for 
writing acrostics is of great antiquity, having been common among 
the Greeks of the Alexandrine period, as well as with the Latin 
writers since Ennius and Plautus, many of the arguments of whose 
plays were written with acrostics on their respective titles. One 
of the most remarkable acrostics was contained in the verses 
cited l»y Lactantius and Eusebius in the 4th century, and attrib¬ 
uted to the Erythraean sibyl, the initial letters of which form the 
words Ttjo-oGs Xpiards GtoD vlds cnariip “Jesus Christ, the son of 
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God, the Saviour.” The initials of the shorter form of this again 
make up the word 'IxOijs (lishj, to which a mystical meaning has 
l>een attached (Augustine, De Civitate Dei, 18, 23), thus consti¬ 
tuting another kind of acrostic. 

Acrostic verses have always been held in slight estimation from 
a literary sfandiK>int. Dr. Samuel Butler says, in his “Character 
of a Small Poet,” “He uses to lay the outside of his verses even, 
like a liricklayer, by a line of rhyme and acrostic, and fill the 
middle with rubbish.” Addison {Spec¬ 
tator, No, 60) found it impossible to de¬ 
cide whether the inventor of the anagram 
or the acrostic were the greater block¬ 
head; and, in describing the latter, says, 

“I have seen some of them where the 
verses have not only been edged by a 
name at each extremity, but have the 
same name running down like a seam 
through the middle of the fxiem.” And 
Dry den, in Mac Flecknoe, scornfully 
assignerl Shadwcll the rule of 

Some peaceful i)rovincc in acrostic land. 

The name acrostic is also applied to 
alphabetical or “abecedarian” verses. Of ntrr amo HttauRH 
these we have instances in the Hebrew Two creek acroteria 
p.salms (c.g., Ps. XXV. and xxxiv ), where Top and lower right, front 
. 1 • -iu *1-1 .* •f’d ‘p®* *yp®- 

succes.sive verses begin with the lclter.s (Prom Fletcher, ‘'Hiit. of 

of the alphabet in their order. The struc- Arch.,” Baiiford.) Low«r 
lure of Ps. cxix. is still more elaborate, 

each of the verses of each of the 22 part.s commencing with the let¬ 
ter which stands at the head of the part in our English translation. 

At one period much religious ver.se was written in a form 
imitative of this alphabetical method, iiossibly as an aid to the 
memory. The term acrostic is also applied to the formation of 
words, from the initial letters of other words. referred 

to al)ove, is an illustration of this. So also is the word “Cabal,” 
which, though it was in use before, with a similar meaning, has, 
from the time of Charles IP, been as.sociated with a particular 
ministry, from the accident of its being composed of Clifford, 
Ashley, Buckingham, Arlington, and Lauderdale. 

Double acrostics are such as are so constructed, that not only 
initial letters of the lines, but also the middle or last letters, form 
words. For example;—i. liy Apollo was my first made. 2. A 
shoemaker’s tool. 3. An Italian patriot. 4. A tropical fruit. The 
initials and finals, read downwards, give the name of a writer and 
his nom dc plume. Answer Lamb, Elia. 

1 . L yr E 

2. A w L 

3. M azzin I 

4. B anan A 

A curious and clever 20th-ccnlury development of the acrostic 
is the ciuadruplc acrostic. The following, taken from R. A. 
Knox’s Hook of Acrostics, is a good example. 

Uprights; Since there’s no A, B, let us C and D. 

Lights; I. Reverse the name a schoolboy might apply, for 
briefness, to his weekly subsidy. 

2, A lady thus (but with an S) 

In Southern lands you might address. 

3, Initials seen on many a truck. 

4, To cattle breeders brings bad luck. 

SOLUTIO.V 

Uprights; "Since there’s no help, come, let us kiss and part.” 
Lights; i. HsaCteKcoP (Reverse of Pocket Cash). 

2. (s ) En Or It A 

3. LMS.R. 

4. PEST 

Acrostics may be very simple and also very intricate. The 
modern acrostic seems to hit the happy medium and, whilst giving 
the reader plenty of loocl for thought, sends him occasionally to 
his Cruden, his classical ilictionar>’ or his encyclopaedia. 

Biui.ioGRAPiiY.—P. M. Pearson, Acrostic Dictionary (igoi); R. A. 
Knox. Book of Acrostics (1924) ; L. C. Scott, Acrostic Poems (Iowa, 

1924). 



ACBOTERIUM or AKROTERION, in architecture, a 
statue or ornament of any kind placed on the apex or at the lower 
angles of a pediment. The word is sometimes restricted to the 
pedestal supporting such an ornament. 

ACT, a word varying in significance according to the sense in 
which it is employed. It is often synonymous with “statute” {see 
Act of Parliament). It may also refer to the result of the vote 
or deliberation of any legislature, the decision of a court of justice 
or magistrate, in which sense records, decrees, sentences, reports, 
certificates, etc., are called acts. In law act means any instrument 
in writing, which declares or proves the truth of a bargain or 
transaction, as; “I deliver this as my act and deed.” The origin of 
the legal use of the word “act” is in the acta of the Roman magis¬ 
trates or people, of their courts of law, or of the senate, meaning 
(i) what was done before the magistrates, the people or the 
senate; (2) the records of such public proceedings. In the sense 
of “document” it is used in those systems of law which are derived 
from the Roman. 

ACTA DIURNA, called also Acta Popiili, Acta Publica and 
simply Acta or Diurna, in imperial Rome a sort of daily gazette, 
containing an official narrative of notew-orthy events at Rome. Its 
contents were partly official (court news, decrees, etc.), partly pri¬ 
vate (notices of births, etc.). Thus to some extent it filled tie- 
place of the modern newspaper {q.v.). The Acta were originated 
by Julius Caesar, who ordered the keeping and publi.shing of the 
acts of the people by public officers. The Acta were exposed daily 
in a public place on a whitened board {sec Aliujm ). After remain¬ 
ing there for a rea.sonable time 
they were taken down and firc- 
served with other public docu¬ 
ments, .so that they might be 
available for reference. 

The Acta differed from the 
Annals (discontinued in 133 
n.c.) in that only the more im¬ 
portant matters W'ere givxn in 
the latter, while in the former 
things of less note were recorded. 
Their publication continued till 
the transference of the seat of 
the empire to Constantinople. 

See Gaston Boissier, Tacitus and 
other Roman Studies (Eng. trans. 
W. G. Hutchi.son, 1906), p. 197 2:9. 

ACTAEON, son of Aris- 
taeus and Autonoe, Boeotian 
hero and hunter. According to 
Ovid {Mctam., iii. 131), having 
accidentally seen Artemis on 
Actaeon, mythical hero and Mt. Cithaeron while .she was 



HUNTER, killed BY HIS HOUNDS bathing, hc was changed by her 
FOR HAVING ACCIDENTALLY SEEN 
DIAN. ,ARTEMIS) WHILE SATHING 

statue was often set up on rocks and mountains as a protection 
against excessive heat, and the myth itself probably rcpre.sents 
the destruction of vegetation during the 50 dog-days. Aeschylus 
and other tragic poets and artists made use of the story, which 
is illustrated by a noted small marble group in the British 
Museum. 

ACTA SANCTORUM, a collection of the lives of the saints, 
arranged day by day according to the calendar, and compiled by 
the Bollandists, Belgian Jesuits. The work, first conceived at the 
commencement of the 17th century, has been carried on ever 
since, save during the period of the suppression of the Society of 
Jesus in Belgium. In 1925 the fourth volume for November, deal¬ 
ing with the days Nov. 9 and Nov. 10, was published. {See 
Bollandists.) 

ACTA SENATUS or COMMENTARII SENATUS, 

minutes of the discussions of the Roman senate. Before the first 


consulship of Julius Caesar (50 b.c.), minutes of the proceedings 
of the senate were occasionally published, unofficially; Caesar, 
however, ordered them to be issued authoritatively. The keeping 
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of them was continued by Augustus, but their publication was 
forbidden. A young senator was chosen to draw up these Acta, 
which were kept in the imperial archives and public libraries. 
Special i^ermis-sion from the city praefcct was necessary in order 
to examine them. (See Acta Diurn a.) 

ACTING. Greek drama is usually given first consideration in 
connection with the origin of dramatic art, but the basic rea¬ 
sons for imitation, mimicry and what is now called “acting” are 
found in the study of the lower races of man. Make-believe, or 
the desire to imitate, is, perhaps, most common among children 
the world over, and it appears also among many animals. 

Loomis Havemeycr points out (The Drama of Savage Peoples') 
that “there is a twofold purpose in this imitation characteristic of 
savage peoples. The first and simplest is that it gives a pleasurable 
sensation similar to the real experience. And, secondly, it enables 
man to convey his impressions to others— i.e., it is a form of 
language.” From the last purpose grew the gesture, or any bodily 
gesticulation or facial expression that serves as an aid to, or a 
substitute for, the .spoken language of the savage. It was a com¬ 
mon means of communication. 

Development.—The evolution of acting, from its simple be¬ 
ginnings to modern times, is summed up i)y Brander Matthews 
(Thr Development of the Drama) “The dramaturgic faculty is 
evolved slowly with the growth of civilization; and play-making 
skill is one of the latest of human accompilishmcnts. But the rudi¬ 
mentary is evei-ywhere visible, even among the most primitive 
peoples. As wc consider the history of human progress, we per¬ 
ceive that the drama is almost the very earliest of the arts, as 
early, perhaps, as the art of personal adornment; and wc discover 
also that it is the very latest to attain its complete expression. 
But in the noblest work of the Greek dramatists, and in the most 
powerful plays of the Elizabethans, the same principles are applied 
which we discover, doubtlessly, in the rudest theatrical attempts 
of the lowest savages. It is out of the crude efforts, such as still 
may be observed among the Eskimo and the tribes of the Ama¬ 
zon, that the dramatic art was toilfully developed by our own 
predecessors as taste refined and civilization advanced. The tra¬ 
ditions of these rude play-makers were passed down from genera¬ 
tion to generation, and the art slowly discovered itself,” 

Grecian Influences.—It was not until the gods of Egypt 
were accepted by the Greeks that there appears any ceremony 
w'hich can be truly called dramatic. The Greek drama arose 
through the worship of the gods of vegetation, and later developed 
into the form'of the plays of the great dramatists. It is diffi¬ 
cult, however, to think of the drama of the Greeks without think¬ 
ing of its close connection w-ith the dance. The myth was the sub¬ 
ject matter; the dance was the expre.ssion of that subject matter, 
be it the idea of spring, the awakening of new life, or the represen¬ 
tation of various objects such as trees and events by means of 
gestures, postures and attitudes. In the early religious history of 
Greece all the people took a part in the dramatic dances around 
the altar, but later, a certain few of the most capable actors were 
selected from the chorus to play outstanding roles, or to play 
many, and sometimes all, of the parts in the play—^inasmuch as 
the custom of wearing masks made this possible. The number of 
principal actors in a Greek play seldom exceeded three, and it 
W'as more common to have only one character appear at a time. 
Thus it was that acting became a profession, and, among the 
Greeks, a very noble one. The profession was confined entirely 
to men. 

Italian Interests.—In Italy the dramatic instinct has been 
very pronounced among its people as far back as records show. 
The dramatic literature of Italy has emerged from centuries of 
political and religious strife, but through all these troubled days 
the genius of the Italian people has led it to love the drama, and 
more—the art of acting. Before the wTiting of plays, and even 
after, as in the Commedia delVarie, it has not been uncommon 
for a group of people to dramatize impromptu. Given a theme on 
which to bring out some feeling or desire, they express this spon¬ 
taneously in the form of a play. The love of music, dance and 
spectacle did more, perhap.s, to preserve this interest in the dra¬ 
matic art through the political and religious struggles~the periods 


that provided no dramatic literature—than any other influence. 

The Elizabethan Drama,—The art of acting was emphasized 
more by Shakespeare than by any other dramatist of his day. His 
plays show a remarkable interest in characterization, in which he 
brought forth every known type of humanity that would fit into 
the tragic or comic roles that he created. It should be noted 
that between 1810 and 1835, a period described by William Archer 
as “the winter solstice of English drama,” English acting reached 
its highest peak in the genius of Edmund Kean. For his greatness 
we have the testimony of the masterly criticism of William Haz- 
litt and Leigh Hunt. Yet it is doubtful that, w'ithout the strong 
emphasis on Shakespearean production at the time, Kean or his 
fellows would have so flourished. Shakc.speare’s own convictions 
as to the importance of acting, shown in Hamlet’s speech to his 
players, cannot be o\'erestimated, for here he incorj^orates the 
fundamentals of good acting, the important factors in the better 
use of the voice and body; 

“Speak the speech, I pray you, as I pronounced it to you, 
trippingly on the tongue; but if you mouth it, as many of your 
players do, I had as lief the town-crier spoke my lines. Nor do 
not saw the air too much with your hands, thus; but use all 
gently; for in the very torrent, tempest, and, as I may say, whirl¬ 
wind of your passion, you must acquire and beget a temperance’* 
that may give it smoothness. Oh, it offends me to the soul to 
hear a robustious, periwig-pated fellow tear a passion to tatters, 
to very rags, to split the cars of the groundlings who, for the most 
part, are cai)able of nothing but inexplicable dumb-show and 
noise; I w’ould have such a fellow whipped for o’erdoing Terma¬ 
gant; it out-Herods Herod; pray you, avoid it.” 

“Be not too tame, neither, but let your own discretion be your 
tutor; suit the action to the word, the word to the action . . .” 

Views of Diderot.—It was not until about the 18th century 
that the different theories, or definite systems, of acting began to 
appear to any extent. Denis Diderot, the French encyclopaedist, 
grew weary of the classical French drama, with its conventional 
acting, and advanced as its opposite the theory of a drama of real 
life, which was, among other things, to be a truer reflection of 
the bourgeois of France. Diderot said (Paradoxe sur le comMien) 
that “The possibilities of a good actor lie in the complete absence 
of sensibility,” and recommended to the actor that he should 
w'atch himself during the performance, that he should listen to his 
voice and give only “recollections of his emotions.” 

Theodore Komisarjevsky, formerly producer and art director 
of the Moscow State and Imperial theatre, wrote of this theory: 
“It is proved now that an actor cannot move the audience, or 
be in any way creative on the stage, if he watches himself acting. 
Instead of being concentrated on the images he has to create, 
on his inner self, he becomes concentrated on his outer self, be¬ 
comes self-conscious and loses the power of imagination. The 
better way is to act only with the help of the imagination; to cre¬ 
ate, and not to imitate or.reproduce one’s own life experiences. 
When the actor playing a part is living in a world of images cre¬ 
ated by his own phantasy, he cannot and need not watch and con¬ 
trol himself. The images created by the actor’s phantasy, and 
obedient to his call, control, guide and direct his emotions and 
actions during the performance.” 

Bibliocraphy. —F. Grosse, The Beginnings of Art (1902); Loomis 
Havemeycr, The Drama of Savage Peoples (1916). 

(F. L. D.; R. My.) 

MODERN TENDENCIES 

The 20th century ha.s seen several new and distinct theories 
of acting. Different schools, academies of acting and theatres, 
mostly repertory, have done a great deal towards improving the 
standard of acting and team work or ensemble acting, on the 
stage; notably, in England, the Repertory theatre in Birming¬ 
ham and the Liverpool Repertory theatre; in Ireland the Abbey 
theatre, Dublin. Such English producers as Gordon Craig, Gran¬ 
ville Barker, Basil Dean, J, B. Fagan, Lewis Casson, Nigel Play¬ 
fair, performed very important work in improving the quality 
of acting, and creating stage ensembles, not only directly by 
their stage work, but also by their writings on the subject. In the 
United States, David Belasco, the Theatre Guild of New York, 
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the Washington S(|uan- rMaycrs. the Provincctown Playhouse and 
>U(h produtr rs as Arihur Hopkins, k. E Jones, the Reithzts and 
others contributed to this improvement Moreover, the Little 
Theatre movement, {q.v.) in the U.S. must not be overlooked. 

Producers such as Max Reinhardt in Oermany and Eirmin 
Cemier in Paris used, for the most part, the methods of acting 
created by the naturalists, Andre Antoine in France, and Kroneg. 
the prcxlucer of the German Meininger company,and developed 
by Otto lirahm in Herliri and by .Stanislavsky in Moscenv. Some¬ 
times these producers introduced, in this naturalistic acting, ideas 
of the formalists, (ieorg Fuchs in (iermany. Vsevolod Meyerhold 
and Alexander Tairof in R-ussia, Gordon f’raig in England and 
others. Sometimes they introduced touches of the synthetic- 
theories of acting advocated by Komisarjevsky after igro. The 
majority of the French actors trained in the Conserc'atoire in 
Paris remained still under the influence, not only of the old ro¬ 
mantic .schcjol, hut also of the pseudo-classical .school of acting 
of the iHth century. 

Naturalism. —The best-known of all the new theories of 
acting which apiiearecl after ic;(o was the sy.^tem of Stanis¬ 
lavsky, the leading producer and director of the Moscow Art 
^theatre. His system w-as founcic'd on the principle that an actor, 
having to be natural and sincere on the stage, could be so only 
by means of reproducing emotions experienced at some time or 
other in his life. That form of “iisychical naturalism’’ became 
part of Stanislavsky’s .system as a result of “outer naturalism,” 
which he advocated before he turned to psychology in (he 
endeavour to find out a scientific system of acting. 

The “inner naturalism” in acting was not a new feature in 
Stanislavsky’.s theory. Some Fremch theatrical theorists had 
already, in the iHth century, founded their .sy.stems of acting on 
(he same ideas. They hc*ld that an actor can represent himself 
on the stage Only if it is desired that he should be sincere; that 
"love scenes are much better played liy actors who are in love 
in real life." Like (he followers of Jean Racine, Stanislav.sky be¬ 
lieved that contemporary actors living in their own time, and each 
one in his spc’cial atmosphere, arc' unable to produce other emo¬ 
tions than those that are apidicable to the time and to the sur¬ 
roundings ill which they lead their every-day life. To be sincere, 
the)' must {ilace, beneath the lines and stage directions of the 
author, their own emotions already experienced in real life. 

It is (juitc; clear that this type of acting destroys the form 
created by the author of the play and the rhythm of his lines, 
which express the inner content and the inner movements of the 
play. The actor who acts by the iiower of his imagination passes 
from the form and the rh\'thm of the play to the inner content 
of it. The idealistic and emotional content of the play, which he 
obtains through the form and rhythm of the iilay, exists in his 
imagination, and produces the necessary working of his intellect 
to create a stage character with all its peculiarities. The juipil 
of Stanislavsky neglects the form ami rhythm of the ])lay and 
substitutes his own remembered, intellectual states in place of 
those of the author. 

The Formalists. —Another .system, opposed to Stanislav.sky’s 
ideas, was advocated by the symbolists, the formalists and 
the expressionists. Here we have a complt'te negation of .sincerity 
and life-likeness; the less the acting is sincere and life-like the 
better. The actor must not tr)’ to create any definite characters; 
he must re|)rescnt abstract ideas, and convey these through his 
sjieeches delivered in a formal wa)'. and through his movements 
and gestures, again produced in a formal, uulife-like and "pictur- 
esque” or marioncttc-like style. The Rus.sian and German for- 
mali.sts, Meyerhold, Tairof and Erwin Piscalor, after the Revolu¬ 
tion. became much interested in acrobatics and circus business; 
the movements of the actors in their productions became some¬ 
thing akin to a perpetunm mobile, dominating both the psychologv’ 
of the play and the meaning of the lines. Thus the acting on their 
stages resembled a mixture of circus and cubistic ballet perform¬ 
ance. Later. Meyerhold returned to the more or less naturalistic 
style. Some impre.ssionists. such a.s Leopold jessner and Nicholas 
Evreinov. used formal methods interspersed with psychological 
touches. Actors on (he French avant-f’arde stages worked on some- 
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what similar lines at the Atelier directed by Charles Dullin. in the 
productions of Georges Pitoef and Louis Jouvet. At the Vieux Col- 
ombier, they used the .same methods of acting. Jacques Copeau, the 
director of that theatre, must be considered as a pioneer, in 
France, in the fight against naturalism and the old-fashioned 
Conservatoire acting. He definitely introduced such new methods 
of acting as the psychological and the formal on the French stage. 

ACTING IN THE ENGLISH-SPEAKING COMMERCIAL 
THEATRE 

The English-speaking theatre after 1Q20 accelerated its di¬ 
vergence from (he Russian and European theatres, and acting 
reflected that divergence. The public bestowed its patronage 
upon the new and the original. The repertory system and the so- 
called “stock” .system of revivals diminished almost to the van¬ 
ishing point, although a reappearance of thc.se systems is now hap¬ 
pily to be seen. The theory of continuity and tradition which 
flourished in Euro{)e prior to World War 1 relinquished any hold 
it had on the commercial theatre of the United States and Eng¬ 
land, Only in the case of the Shakespearean classics did the reper¬ 
tory idea survive, as for instance in the “Old Vic” and Stratford- 
on-Avon companies in England; and e\'en there the emphasis was 
continually i)laced on fresh interpretation. The U.S. never had 
“schools” of acting within the European meaning of a company 
of actors drilled and trained by a director or producer who 
taught a “.‘'l) Ie.” From Henr)'’ Trx ing, Edw’in Booth and Richard 
Mansfield, through Gerald du Mauricr. John Drew and (he Barry¬ 
mores, no claim, or even effort, was made to establish any method 
of acting. Elltm Terry and Ada Rehan, Maude Adams and Mrs. 
J’atrick Uam[)l)ell not only set no rigid principles for their craft, 
but lavished their scorn upon copyists. 

The theatre today (1945) cannot even point to “typical” act¬ 
ing, so great has been the eni;)hasis upon the fresh, the new, the 
unexjHMted. A “star” may be horn between 8.30 and ii.oo p.m. 
of an opening night, although he may never have faced an audi¬ 
ence before that night, so great is (he public’s appetite for the 
original. And yet that star may fade abruptly without another 
dicker if he cannot adapt his talents to the next play. The public 
is loyal to the actor, but it is noticeable that it is increasingly 
impatient of fads and casil}'' tired of idiosyncra.sies. It is no 
longer sufficient for the actor with personality and certain hall¬ 
marks of mannerism to exhibit himself, with a play as a back¬ 
ground. The stylized actor—the actor who has too close an ad¬ 
herence to any manner of acting—finds that he fails to convey 
illusion to the audience precisely because he produces the ex¬ 
pected. The actor who acts for a living on the English-speaking 
stage today does so in a theatre run by private enterprise for 
profit to all concerned. He must adapt his talents to the practical 
considerations of that theatre or he will not get a chance to do 
any acting. He must tran.smit across the footlights a clear-cut 
presentation of the playwright’s concept and he mu.st maintain 
the illusion of .spontaneity for the run of the play. 

Today’s commercial theatre is based on the “long run.” Pro¬ 
ducers, meeting (he competition of the motion picture and radio, 
bring to each play the best obtainable elements in presentation. 
This i.s expensive, and so perforce they run the play for as long 
as there is patronage for it, with no regard whatsoever to the 
effect upon the future career of an actor. The actor, in the aver¬ 
age succes.sful play, must give from 200 to as many as 1,000 or 
more performances without interruption. He must give as valid 
an illusion of spontaneity at any one of these performances as on 
the opening night. In addition, if he desires future theatrical 
employment, he must also manage to maintain sufficient versatility 
to make him eligible for an entirely different new' play. Nobody 
w'ill take care of this for him but himself. How he does this in 
the present-day theatre, is strictly up to him. There is no formula 
of acting which is likely to hold good for any two plays, or for 
any two actors. 

The actor must find his own training, because producers and 
directors make no effort to train him beyond a given play for 
which his services may be desired. Any precise method he may 
choo.se to .study is his owm choice and so presumably congenial 
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to his natural tendencies of expression. In seeking employment 
he is under no handicap of prejudice against any particular 
method of training he may have selected, nor is he necessarily 
handicapped if he has provided himself with no training. 

The director of a production is, of course, indispensable; but 
he has no obligation to teach an actor how to develop a charac¬ 
terization, nor how to sustain a performance once it is worked 
out. In the ordinary circumstance the director’s work with the 
actor is limited to the rehearsal and tr>^-out period of a particu¬ 
lar play, and his efforts with regard to the acting under his con¬ 
trol are concerned entirely with that play. The opportunities for 
\'Oung actors to work under a good director in a number of 
varied plays, before playing on the commercial stage, arc unfor¬ 
tunately very limited in the English-speaking theatre. 

This practical circumstance of the “long run” has forced the 
actor to abandon any reliance on the theories of those who, like 
Mcyerhold, Stanislavsky, Gordon Craig and others, attempted to 
find a scientific basis for acting. He must act the same part under 
any and all circumstances, personal and extraneous to him. 
However much he may yearn for the luxury of “use j’our own 
emotions in your acting.” it is obviously phy.sically impossible 
for him to do so for several hundred consecutive times. He has 
been forced to acquire a technical concept of his performance— 
a control—which will not desert him in order to a.ssure the jilay 
consistency, and lest he blur or distort the playwright’s intention 
by allowing the variations of his personal temporary emotions to 
dominate his performance. Naturally an actor, like anyone else, 
is much moved by a play. He reads it, reacts to it, works info 
it. gets fond of it, feels that he understands it. But once that 
reaction to a piece of writing has “crystallized” and has be¬ 
come part of his experience, it is an actor’s job to get that 
understanding over to an audience according to the author's 
intention. It is quite possible for an actor to be impressed and 
moved, or depressed and disturbed, by his own performancev 
But unless he detaches himself from these personal feelings, he 
can never acquire the discipline which gives tempo, rhythm and 
l)alance to the production as a whole. 

The acting profession has come to learn that devotion to a 
school of acting can hamper the flexibility neces.sary to meet the 
fresh problems firesented In' a new pla\'. Acting in the commercial 
theatre is the composite result of individualistic processes; each 
actor works out his own performance, bringing such resiliency 
of mind as he may possess to augment his accumulated experience 
in solving the fresh problem presented by the new characteriza¬ 
tion. If he may have acquired a knowledge of several methods of 
approach, so much the easier for him to make his choice of 
method. But no “school” or method can rule him—it is his prob¬ 
lem, and his choice, or his invention. Good acting, like a good 
play, is flesh and blood and not a bundle of tricks. 

Plays are written to be seen and not to be read. They must rest 
on the library shelf or in the producer's fde cabinet unles.s the 
acting profession has the flexibility to give them visual pre.scnta- 
tion, no matter how new the form or how bizarre the require¬ 
ment. The playwright is the motive force; the acting is the e.s.scn- 
lial means of communication between author and audience, and 
not an end in itself, as in the outmoded “vehicle” play. It mat¬ 
ters little whether acting be termed a “creative” or an “interpre¬ 
tive” ingredient of the theatre. It is likely to be a skillful fusion 
of both. The balance will be one way or the other, depending on 
what a given play requires of the actor. Each acting part pre¬ 
sents a unique problem for which the actor must be prepared, 
and to overcome which he must find himself unconfined by any 
theory. For instance, given an author of technical capacity, whose 
dramatic thesis is clearly developed, whose character structure 
has clarity, the acting is a matter of honest interpretation. Thus 
W'ould the play be presented to the public as the playwright in¬ 
tended. But it is not usually so easy. Gaps left by the author, 
intentionally or unintentionally, must be filled in by the actor. 
An underwritten character can come to life on the stage because 
an actor is sufficiently flexible, not only to interpret, but to add 
his own creation. 

The working out of the finished product which is today’s com- 
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menial “theatre. ’ has no rule of thumb for anything connected 
therewith, least of all for the acting. Shakespeare, as usual, said 
it first. To the actors. Hamlet says, “Let your discretion be your 
tutor.” Each new play presents new problems to the actor, new' 
decisions as to interpretation or creation. How these problems 
are solved, what considerations prevailed, how dramatic balance 
was attained to the satisfaction of author, producer, director and 
actor, and maintained for a long run, is something w’hich no one on 
the out.side of any given production can know. Nor will study of 
any number of productions furnish a sound basis for generalization 
on “acting.” The fundamental of good acting is the sustained 
illusion of originality and spontaneity. Each actor w’ho survives 
in his profession has built up, bit by bit, out of experience and 
temperament unique to him, his own means of sustaining that 
illu.sion. 6Vc also The.atri, : Direction and Acthtf^; The Actor. 

BiBLioGRAPirv.—Niccl Playfair, Amelia (1903), and The Story of 
the Lyric Theatre (1925) ; H. Granville Barker, The Exemplary 
Theatre and From Henry T. to Hamlet (1925) ; E. Gordon 

CraiK, The Theatre Advancing (1921), On the Art 0} the Theatre 
(1924), and Books and Theatres (1925); K. Stani.slavsky, My Life in 
Art (1925); Allardycc Nicoll, British Drama (1925); G. B. Shaw, 
Dramatic Opinions and Es.says (1922) ; Margaret Wel>stcr, Shakespeare 
Without Tears (1942). (T. K.; R. My.) 

ACTINIC RAYS> ultra-violet rays which produce chemical 
diange.s. The term is .somctime.s popularly applied to the ultra¬ 
violet rays which are invisible, but can be detected by their action 
on a photographic plate and by rendering certain substances 
fluorescent {see I'LiajkKSCKNCi: and Phosphorescence). They 
are, to a certain extent, absorbed by the atmosphere, and, in mod¬ 
erate do.ses, have a beneficial effect on man. 

{See Spectroscopy; Lu.ht and Radiation in Relation to 
Health. ) 

ACTINIDIACEAE, a family of dicotyledonous plants, 
.segregated from the Uilleniaceae. But four genera arc recognized, 
the larger ones being Actinidia, seandent shrubs, with about 2^ 
species, chiefly Asiatic, a few now cultivated in Europe and in 
the United States, the allied Clematoclethra, 12 species, also 
Asiatic, and the very large pantropic genus Sauratiia with more 
than 300 species, all shrubs or small trees, characteristic of the 
tropics of both hemispheres. 

For a treatment of the genera see E. Gilg and E. Wedermann, in 
Engicr, A, Sat. Pfianzenfam. ed. 2, 1. 26-29 (i92.S)- 

ACTINIUM is one of the radioactive elements giving rise to 
a series of other elements. Its symbol is Ac, atomic number 89, 
and probable atomic weight 2^0. {See Radioactivity.) 

ACTINOMETER, an instrument for measuring the heating 
and chemical effects of light. It is derived from the Greek, AktLs 
ray, utrpou measure. The name was first given by Sir John Her- 
schel to an apparatus for measuring the heating effect of .solar 
rays {Edin .fount. Science, 1825 ); Herschel’s instrument has since 
been di.scarded in favour of the pyrhcliometer (Gr. TrDp fire, ffXios 
sun). {See Radiaiion, Rays.) 

The word actinomete^r is usually applied to instruments for 
mea.suring the actinic or chemical effect of luminous rays; their 
action generally depends upon photochemical efianges. A type of 
actinometer is used in photography under the name of exposure- 
meter, In this instrument a .section of sensitized bromide is ex¬ 
posed for a measured period of time. Certain practical forms arc 
described in the article Photography, 

ACTINOMYCOSIS (Streptotrichosis), a chronic infec¬ 
tive di.sea.se occurring in both rattle and man. In both these 
groups it present.s the same clinical course, being characterized 
by chronic inflammation with the formation of granulomatous 
tumours, which tend to undergo suppuration, fibrosis or calcifica¬ 
tion. It used to be believed that this disease was caused by a 
single vegetable parasite, the ray fungus, but there is now an 
overwhelming mass of ob.servations to show that the clinical 
features may be produced by a number of different species of 
parasites, for which the generic name Streptothrix is adopted. 

Pathological Anatomy.— The naked-eye appearance of the 
different organs affected by Streptothrix infection varies accord¬ 
ing to the duration and acuteness of the disease. In some tissues 
the appearance is that of a simple inflammation, whereas in others 
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it may be characteristic. The liver when affected shows scattered 
foci of suppuration, which may become aggregated into spheroidal 
masses, surrounded by a zone of inflammation. In the lungs the 
changes may be any that are produced by the following conditions; 
(i.) An acute bKjnchitis. (2) A phthisical lung, grey nodules being 
.sfaltered here and there almost exactly simulating tuberculous 
nodules. (3) An acute broncho-pneumonia with some interstitial 
hbrosis, and a tendency to abscess formation. The most charac¬ 
teristic lesions are in the skin. 

The disease is more common in males than in females, and more 
prevalent in Ciermany and Russia than in England. The infection 
is probably spread by grain (corn or barley), on which the fungus 
may often be found. In a great nuni[)er of recorded cases the 
patient has been following agricultural pur.suits. The disease can 
only be t ran.srnitted from one individual to another with con¬ 
siderable tlifliculty, and no case of direct transmission from 
animal to man has yet l)cen noted. 

Clinical History.—The course of actinomycosis is usually a 
chronic one, but occasionally the fungus gets into the blood, 
when the course is that of an acute infective disease or even 
pyaemia. The symptoms are entirely dependent on thei organ 
at tackl'd, and are. in no way s)>efially characteristic. During life 
a diagnosis of phlhi.sis is continually made, and only a microscopic 
examination after death renders the true nature of the disease 
apparent. The nature of the skin lesion is the most evident, 
and here the parasite may be detected early in the illness. The 
only drug which appears to have any beneficial influence on the 
course of the disease is potassium iodide, and this has occasionally 
been used with great benefit. Surgical interference is usually 
needed. 

ACTINOTHERAPY; jcc Light and Radiation in Rela¬ 
tion TO Health. 

ACTION; sec Practice and Proceditre. 

ACTIUM (mod. Pcnta), the ancient name of a promontory 
in the north of Acaniania (Greece) at the mouth of the Sinus 
Ambracius (Gulf of Arta) opposite Nicopolis, built by Augustus 
on the north side of the strait. 

On the promontory was an ancient temple of Apollo Actius, 
which was enlarged by Augustus, who also, in memory of the 
battle, instituted or renewed the (|iiinquennial games called Actia 
or Ludi Artiiiri. Acti.ica .Aera was a comiuitation of time from 
the battle of Actium. 

There was on the promontory a small town, or rather village, 
also called Actium. 

History.—Actium belonged originally to the Corinthian colo¬ 
nists of Anactorium, who probably founded the worship of Apollo 
Actiu.s and the Actia. In the 3rd century it fell to the Acarnan- 
ians, who subsequently held their .synods there. Actium is 
chiefly famous ns the site of Octavian’s decisive victory over 
Mark Antony (Sept. 2, 31 n.c.). This battle ended a long .scries 
of ineffectual oper.itions. The final conflict was provoked by 
Antony, who is said to have been persuaded by Cleopatra to 
retire to Egypt and give battle to mask his retreat; but lack of 
provisions and the growing demoralization of his army would 
sutVuiently account for his decision. The fleets met outside the 
gulf, each over 200 strong (the totals given by ancient authorities 
are very conflicting). Antony’s heavy fighting craft endeavoured 
to tlo.se and crush the enemy with their artillery; Octavian’s 
light ami mobile craft made skilful use of Kkirmi.shing tactics. 
During the engagement Cleopatra suddenly withdrew’ her squad¬ 
ron and Antony slipped away behind her. His flight t'.scaped 
not it e. anti the conflict remained undecided until Antony’s fleet 
was set on fire and thus annihilated. 

ACTIVISM denotes any view that lays stress on action and 
its reciuirements. In psychology it means the view that stresses 
the importance of conation rather than cognition (.^ee Attention; 
Conation; Psychology). In philosophy it denotes the view 
which makes utility the test of truth (sec Pragmatism), or allows 
moral claims to justify certain theoretical assumptions (see 
Kan I ), or conceives of the ultimate principle of reality as some 
kind of will or activity (see Actuality Theory; Schopen¬ 
hauer; Spinoza). In science it means the view which emphasizes 


the irniKirtance of the practical application of scientific discov¬ 
eries—“knowledge is power” (see Bacon, Francis). 

ACT OF PARLIAMENT. An act of parliament may be 
regarded as a declaration of the legislature, enforcing certain rules 
of conduct, or defining rights and conferring them upon or with¬ 
holding them from certain persons or classes of persons. Acts of 
Parliament fall into two classe.s—“Public” and “Private.” The 
former are officially defined in the Commons’ Manual of Procedure 
as having for their object “to alter the general law,” the latter, 
“to alter the law relating to some particular locality, or to confer 
rights on or relieve from liability some particular person or body 
of persons.” The collective body of such declarations constitutes 
the statutes of the realm or written law of the British nation, in 
the widest sense, from Anglo-Saxon times to the present day. It 
is not, however, till the earlier half of the 13th century that, in a 
more limited constitutional sense, the statute-book is generally 
held to open, and the parliamentary records only begin to assume 
distinct outlines late in the reign of Edward I. It gradually be¬ 
came a fixed constitutional principle that an act of iiarliament, to 
be valid, must express concurrently the will of the entire legisla¬ 
ture. It was not, however, till the reign of Henry VI. that it be¬ 
came customary, as now, to introduce bills into parliament in the 
form of finished acts; and the enacting clause, regarded by con¬ 
stitutionalists as the first perfect assertion, in words, of popukir 
right, came into general use as late as the reign of (.'harles II. 
It is thu.s expressed in the ca.se of all acts other than tho.se granting 
money to the C'rown;—“Be it enacted by the King's most excel¬ 
lent Majesty, by and with the advice and consent of the Lords 
Spiritual and Temporal and Commons in this present Parliament 
assembled, and by the authority of the same.” In the very rare 
cases where bills have been enacted under the Parliament Act 
in opposition to the will of the Lords, the formula is varied, the 
words “Lords Spiritual and Temporal” being omitted, and the 
word “Commons” being followed by “in accordance with the pro¬ 
visions of the Parliament Act.” Where the act, is a money grant 
the enacting clau.se is prefaced by the words, “Most Cnuious 
Sovereign, we, Your Majesty’s most dutiful and loyal subjects, 
the Commons of the United Kingdom of Creat Britain and North¬ 
ern Ireland, in Parliament assembled, towards making good the 
supply which we have cheerfully granted to Your Majesty in this 
session of Parliament, have re.solvcd to grant unto Your Majesty 
the sums hereinafter mentioned; and do therefore most humbly be¬ 
seech Your Majesty that it may be enacted, etc.” Originally the 
collective acts of each session formed but one .statute, to which a 
general title was attached, and for this reason an act of iiarliament 
was up to 1892 generally cited as the chapter of a particular 
statute, c.g., 24 and 25 Viet. c. loi. Titles were, however, prefixed 
to individual acts as early as 1488. Now, by the Short 1 ’itles Act 
1892, it is optional to cite the most important acts to that date by 
(heir short titles, either individually or collectively. Most modern 
acts have borne short titles independently of the Act of 1892. 
( 5 re P.akliament; Statute.) 

ACT OF STATE, a term in law which may be generically 
described as an act of the Crown, or of some officer whose act is 
ratified by the Crown, which the courts will treat as conclusive and 
binding on them in any litigation before them. Such a defence or 
plea in bar can never be raised by the Crown against the subject 
except in resptret of the exercise of the prerogative in international 
relations. For a full exposition of the subject, sec State, Act of; 
and State Succession. 

ACTON, JOHN EMERICH EDWARD DALBERG 
ACTON, 1ST Baron (1834-1902), Engli.sh historian, only son 
of Sir Richard Acton, 7th baronet, and grandson of the Neapolitan 
admiral, Sir J. F. E. Acton, 6th baronet (g.v.), was born at 
Naples on Jan. 10, 1834. Coming of a Roman Catholic family, 
young Acton was educated at Oscott till 1848, under Dr, (after¬ 
wards Cardinal) Wiseman, and then at Edinburgh, and at 
Munich under Dellinger, whose lifelong friend he became. He 
had wished to go to Cambridge, but for a Roman Catholic this 
was then impossible. By Dollinger he was inspired with a deep 
love of historical research and a profound conception of its 
functions as a critical instrument. He began at an early age to 
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collect a magnificent historical library, with the object, never In 
fact realized, of writing a great “History of Liberty.” In politics 
he was always an ardent Liberal. He sj^ent much time in the 
chief intellectual centres of Euro^^ and in the United States, and 
numbered among his friends Montalembert, De Tocqueville, 
Fustel de Coulanges, Bluntschli, von Sybel and Ranke. In 1859 
Sir John Acton was returned to the House of Commons for 
Carlow and became a devoted admirer and adherent of Mr. Glad¬ 
stone; but be was practically a silent member, and his parlia¬ 
mentary career came to an end in 1805. Meanwhile he had be¬ 
come editor of the Roman Catholic monthly paper, the Rambler, 
in 1859, on J. H. Newman s retirement from the editorship; and 
in 1802 he merged this periodical in the Home and Foreign 
Review. 

Though a sincere Roman Catholic, his w'hole spirit as a his¬ 
torian was hostile to ultramontane pretensions, and his independ¬ 
ence of thought and liberalism of view brought him into conflict 
with the Roman Catholic hierarchy. As early as Aug. 1862 Car¬ 
dinal Wiseman publicly censured the Review; and when in 1864. 
after Dellinger’s appical at the Munich Congress for a less hostile 
attitude towards historical criticism, the pope issued a declaration 
that the ojiinions of Catholic writers were subject to the authority 
of the Roman congregations, Acton stopped the publication of 
his monthly periodical. He continued, however, to contribute 
articles to the North. British Review. In 1865 he married the 
Countess Marie, daughter of the Bavarian Count Arco-Valley, by 
whom he had one son and three daughters. In 1869 he was raised 
to the peerage by Gladstone as Baron Acton; he was an intimate 
friend and constant correspondent of the Liberal leader, and the 
two men had the very highest regard for each other. Matthew 
Arnold used to say that “Gladstone intluences all round him but 
Acton; it is Acton who intluences Gladstone.” 

In the great crisis in the Roman Catholic world in 1870, over 
the promulgation by Pius IX. of the dogma of papal infallibility. 
Lord Al ton was in complete sympathy on this subject with Dbl- 
linger (q.v.). Acton did not personally join the Old Catholic 
seceders. In 1874, when Gladstone published his pamphlet on 
The Vatican Decrees, Lord Acton wrote during Nov. and Dec. a 
scries of letters to The Times, illustrating Gladstone’s main theme 
by numerous historical examples of papal inconsistency, but de¬ 
murring nevertheless to Gladstone’s conclusion. In spite of his 
reservations, he regarded “communion with Rome as dearer than 
life.” Thenceforth he devoted himself to persistent reading and 
study, combined with social life. Little indeed came from his 
pen, his only notable publication being a masterly essay in the 
Quarterly Review of Jan. 1878 on “Democracy in Europe”; two 
lectures delivered at Bridgnorth in 1877 on “The History of 
Freedom in Antiquity” and “The History of Freedom in Christi¬ 
anity”—these last the only tangible portions put together by him 
of his long-projected “History of Liberty”—and an essay on 
modern German historians in the first number of the English 
Historical Review, which he helped to found (1886). After 1879 
he divided his time between London, Cannes, and Tegcrnsce in 
Bavaria. Gladstone found him a valuable political adviser, and 
in 1892, when the Liberal Government came in, Lord Acton was 
made a lord-in-waiting. Finally, in 1895, on the death of Sir 
John Seeley, Lord Rosebery appointed him to the Regius Pro¬ 
fessorship of Modern History at Cambridge. His inaugural lecture 
on “The Study of History,” afterwards published with notes 
displaying a vast erudition, made a great impression in the uni¬ 
versity, and the new professor’s influence on historical study was 
felt in many important directions. He delivered two valuable 
courses of lectures, on the French Revolution and on Modern 
History; but it was in private that the effects of his teaching 
were most marked. The great Cambridge Modern History, though 
he did not live to see it, was planned under his editorship, and all 
who came in contact with him testified to his stimulating powers 
and his extraordinary range of knowledge. He died on June 19, 
1902, being succeeded in the title by his son, Richard Maximilian 
Dalberg Acton, 2nd baron Acton (b. 1870). 

Lord Acton left too little completed original work to rank 
among the great historians. But he was one of the most deeply 
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learned men of his time, and he is remembered for his influence 
on others. His extensive library, composed largely of books full 
of his own annotations, was bought immediately after his death 
by Andrew Carnegie and presented to John Morley, by whom 
it was forthwith given to the Univ'ersity of Cambridge. 

See Herbert Paul's excellent Introductory Memoir to the inter¬ 
esting volume of Lord Acton’s Letters to Mrs. Drew (1904), and the 
authorities cited there; also Dom Gasquet’s Lord Acton and his Circle 
(1906) and a selection from his correspondence, ed by J. N. Figgis 
and R. V. Laurence, with introduction (1917 Jcg.). A Bibliography 
of the Works of Lord Acton, by W. A. Shaw, was published by the 
Royal Historical Society in i90,v The Edinburgh Review of April 
loo.i contains a luminous essay; and a ch.apter on Acton appears in 
Bryce’.s Studies of Contemporary Biography (1903). Lord Acton’s 
Lectures on Modern History, ed. by J. N. Figgis and R. V. Laurence, 
appeared in 1906; and his History of Freedom and other Essays and 
Historical Essays and Studies (by the same editors) in 1907. 

ACTON, SIR JOHN FRANCIS EDWARD, Bart. 

(1736-1811), prime minister of Naples under Ferdinand IV., was 
the son of Edward Acton, a physician at Besanqon, and was born 
there in 1736, succeeding to the English title and estates in 1791. 
on the death of his cousin in the third degree. Sir Richard Acton 
of Aldenham hall, Shropshire. He served in the navy of Tuscany, 
and in 1775 commanded a frigate in the joint expedition of Spain 
and Tuscany against Algiers. In 1779 (jueen Maria Carolina of 
Naples i^er.suaded her brother the grand-duke Leopold of Tuscany 
to allow Acton to reorganize the Neapolitan navy. He l.>ccame 
commander-in-chief of both services, minister of finance, and 
finally prime minister. His policy was devised in concert with the 
Engli.sh ambas.sador, Sir William Hamilton, and aimed at sub¬ 
stituting the influence of Austria and Great Britain for that of 
Spain, at Naples, and consequently involved open opposition to 
France and the French party in Italy. In Dec. 1798 he shared 
the flight of the king and queen. For the reign of terror which 
followed the downfall of the Parthenopcan republic, five months 
later, Acton has been held responsible. In 1804 he was for a 
short time deprived of the reins of government at the demand 
of France; but he was soon restored to his former position, which 
he held till, in Feb. 1806, on the entry of the French into Naples, 
he had to flee with the royal family into Sicily. He died at 
Palermo on Aug. 12, 1811. 

He left three children, the elder son, Sir Richard, being the 
father of the first Lord Acton. The .second son Charles Janua- 
Rius Edward (1803-1847), after being educated in England and 
taking his degree at Magdalene college, Cambridge, in 1823, en¬ 
tered the Academia Ecclesiastica at Rome. He became the .secre¬ 
tary of the congregation of the Disciplina Regolare, and auditor 
of the Apostolic Chamber under Gregory XVI., by whom he 
was made a cardinal in 1842. Cardinal Acton helped to secure 
the increase, in 1840, of the English vicariates-general to eight, 
which paved the way for the restoration of the hierarchy by Pius 
IX. in 1850. He died on June 23, 1847. 

ACTON, a municipal borough in Middlesex, England, sub¬ 
urban to London, 9 mi. W. of St, Paul’s cathedral; served by the 
G.W. Ry., the L.M.S. Ry., and the London Passenger Transport 
board. Pop. (est, 1938) 68,670. Area 3.6 sq.mi. The borough, as 
constituted before the boundary adjustments of 1934, forms the 
Acton parliamentary division and returns one member. The best 
derivation offered for its name is from Oak-town; in reference to 
the extensive forest which formerly covered the locality. The land 
belonged from early times to the See of London, a grant being 
recorded in 1220. Henry III had a residence here. At the time 
of the Commonwealth Acton was a centre of Puritanism, Philip 
Nyc (d. 1672) was rector; Richard Baxter, Sir Matthew Hale 
(laird Chief Justice), Henry Fielding, the novelist, and John 
Lindley, the botanist (d. 1865), are famous names among residents 
here. Acton Wells, of .saline waters, had considerable reputation 
in the i8th century. Acton was made a municipal borough in 
1922. 

ACT ON PETITION, the term for a part of the procedure in 
the British Probate, Divorce and Admiralty Division, now of 
infrequent occurrence. It was more freely used in the old 
Admiralty and Divorce courts before the Judicature Acts. (Set 
Divorce.) 
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ACTS OF THE APOSTLES. This book of the Bible was 
originally the sequel of the Gosik;! of Luke. Its .separation was due 
to a growing view of the (iosiwls as a unit of sacred records, to 
which /Irfs .stood as a{)pendix. Historically it is of unique intere.st 
and value. The Apocryphal Acts of certain apo.stles, witnessing 
to the impression {produced by our Ar/s, only emphasize this. It 
is the one really primitive Church history, primitive in spirit as 
in substance; apart from it a real picture of the Apostolic age 
would be impossible. VV^ith it, the Pauline Kf>isfles are of priceless 
hi.storical value; without it, they would remain bafllingly frag¬ 
mentary, often even misleading owing to their “occasional” nature 
and em[)hasis, 

Plan and Aim. —All agree that Ai ts is the work of an author 
of high literary .skill, and that he exercised careful selection in the 
use of hi.s materials, in keeping with a definite {turpo.se and plan. 
It is of moment, then, to discoxer what the.se were. Here it is not 
needful to go farther back than T. C. Baur and the Tubingen 
.school, with its theory of sharp antitheses f)etwren Judaic and 
(lentile Christianity, of which they look the original apostles and 
Paul to be typiuil. Gradually this |MJsition underwent modifica¬ 
tions, as it became realized that neither Ji.-wish nor (ienfile Chris¬ 
tianity was a uniform genus, and that the apostolic leaders from 
the Inst stood for mutual understanding and unity. The Tubingen 
school put the needful (|uestion, but did not return the correct 
answer because, as Rit.schl showed (Allkat/i. Kirchc, 2nd ed., 
1857), their jireniises were inadecjuate. Still the attitude cremated 
by lh(! theory persists in much that is writtcai about Acts. On the 
whole, however, scholars now look at the book more objectively 
and follow up the hinCs as to its aim gixen by the author in his 
opening paragraph (i. i-i 1 ). Thus ( 1 ) his scaond narrative is the 
natural .sec|uc‘l to his first. As the earlier book set forth in orderly 
secjueme (KaOti^ijs) the providc-ntial stages by which Jesus was 
l(*d, “in the power of the Spirit,” to begin the establishment of the 
Kingdom of God, so ihc' later sets forth its extension by means of 
His chosen representatives or apostles. (2) I'his involves em¬ 
phasis on the identity of the power, Divine ami not meredy human, 
visible in the grc*at .scTies of facts from first to last; (iod’s Spirit 
appears a.s active throughout. But further (,5). the Divine energy 
in the disciples is conditioned liy the continued inlluence and voli¬ 
tion of their “Lord” at His h'ather'.s right hand in hcMven; ‘Tioly 
Spirit” (without the article), the holy power of His personality 
(sec xvi. 7 “the Spirit of Jesus”), is (he living link betw'ecn Hi.s 
action and theirs (i. 2. 4 .vec/., 8, ii. i scr/., cf. Luke xxiv. 4c)). 
And (4) the scoiu* of this action is nothing Ic.ss than all mankind 
(ii, 5 sec/.), especially within the Roman empire. (5) Finally, as 
we .see frc»rn the par.illel in Luke xxiv. 4O-48, the divinely ap¬ 
pointed method of \ ic tor>' is through suffering (Acts .\iv. 22 ), as it 
was for Messiali him.self. This explains the space devotcal to the 
tribulations of His witnes.ses, and their constancy amid them. It 
forms part of the virtual upoloi^iii for the ab.sence of that earthly 
prosjic'rity in which the ancient mind was apt to look for Divine 
ajiproval. Moreover the Church’s foes were chiefly Jews, whose 
opposition our author regards as clue to blindness to (he wider 
reading of their own religion—to which the Holy .Spirit had from 
of old been pointing (e/. Stephen's speech)—and to jealousy of 
those who, by preac:hing (he wider Messianic Evangel, were win¬ 
ning the Gentiles, and particularly proselytes, in such numbers. 

These', then, seem to be (he author’s main motifs :—the iwivcr- 
sality of the iiospcl, the jealousy of national Judaism, and the 
Divine initiative, manifest particularly in (he gradual stages by 
W'hich men of Jewi.sh birth were led in spite of their own prej¬ 
udices. to recognize the Divine will in the .setting aside of national 
restrictions, alien to the universal destiny of Messiah’s Church. 
The practical moral is the Divine character of the Christian re¬ 
ligion, as evinced by the manner of its extension in the emtaire, no 
less than by its original expression in the Founder’s life anci death. 
Thus both parts of the author’s work alike lend to produce a.ssured 
conviction of Christianity as of Divine origin (Luke i. 1, 4; Acts 
i, I srq.). 

This view give.s the book a practical religious aim—a sine qm 
non to any theory of an early Christian writing. In spite of all 
difficulties, this religion is worthy of belief, even though it mean 


opposition and suffering. To meet this source of doubt the author 
holds up the picture of earlier days, when the great Afwstle of the 
Gentiles enjoyed protection at tFe hands of Roman justice. It is 
! implied that the present distress is but a passing phase, resting on 
j misunderstanding; for Chri.stianity, as the true fulfilment of 
I Israel's religion, hail once been (and might again be) treated as a 
I recognized or lawful (licita) religion, the more so that it had deep 
kinship with non-Jewish philosophic monothei.sm. Meantime the 
example of apostolic constancy should inspire like fidelity. is 
in fact an Apology for the Church as distinct from Judai.sm, the 
lireach with which is accordingly traced with fulness and care. 

From this standpoint Acts no longer seems to end abruiitly. 
Whether as exhibiting the Divine leading and aid, or as recording 
the normal attitude of the Roman State, the writer has reached 
a climax, “Paulus Romae, apex Evangelii” (Bengel). In keeping 
with (his, verses 2O-28 of chap, x.xviii. are the solemn close of the 
work, while verses 30, 31 are an appended observation, ^'et even 
here, by the final word of all “unmolested,” the writer ends most 
fitly on one of his keynotes. 

The full force of this is mis.sed by those who, rightly rejecting 
the idea that he had in reserve enough history to furnish another 
work, holfl that Paul was freed from (he imprisonment in which 
Acts leaves him (see Paul), f or those, on the other hand, who 
see in the writer’s own comment in xx. 38, uncontradicted by 
what follows, a broad hint that Paul never saw hi.s Ephesian 
friends again, the view is open that his end was loo wi‘!l known 
to call for explicit record. Nor would such silence be disin¬ 
genuous, any more than on the theory that martyrdom overtook 
him later. (The view that .Ic/.v was written before Paul's death 
is excluded by (he date of Luke’s Go.spel.) To the writer Paul’s 
death (like the horrors of Nero's Vatican Gardens in 64) was a 
monstrous exception to the rule of Roman policy heretofore 
illu-strated. Not even by the Romans themselves were all Nero's 
acts regarded as precedents. 

Authorship.—External evidence, which i.s early and wide¬ 
spread (r.g., Ircnacus, Muratorian Canon, Tertuilian, Clement), 
all points to Luke, Paul’s companion, probably hi.s physician (Col. 
iv. 14). Evidence for his authorship of the third Gosi)el counts 
also for ylc/.s'. This carries us back at least to the second quarter 
of the 2nd century (Justin, Dial. 103, and Marcion). Nor was 
Luke i)rominent enough as an associate of IGul for the l)elief to be 
a mere guess. If, then, the Lucan authorship is to be doubled, it 
must be on internal evidence. The form of the book, however, 
favours Luke, who was of non-Jewish birth (sec Col. iv. 12-14 
with 10 seq.), and as a physician presumably a man of culture. 
The medical cast of some of its language points the .'^arne way. 
This argument, first worked out by Dr. W. K. Hobart, The Medi¬ 
cal Language of iSt. Luke (Dublin, 1882), has been urged afresh 
in Harnack’s Luke the Physician (1907), to which reference may 
be made for all matters connected with Lucan authorship. The 
early tradition that this Luke was born in the Syrian Antioch 
suits the way in which the origin of the Antiochene Church and 
its place in the extension of the CJospcl are described (sec Luke). 
.‘\gain, the attitude of Acts towards the Roman empire is just 
what would be exi>cctcd from a comrade of Paul, but hardly from 
a man who belonged to the next generation. Finally, the 
book itself seems to claim to be by.a companion of Paul. In chap, 
xvi. 10 without any previous warning it passes from the third 
person to the firjfl. “But when he saw the vi.sion, straightway 
we sought to go forth into Macedonia.” Thenceforth “wc” re- 
emerges at certain points in the narrative until Rome is reached. 
These parts at least are generally held to imply the narrative of 
an eye-witness. If so, this eye-witness was probably also the 
author of the work; for the style of the “we ” passages is the 
same as that of the book as a whole (see Sir J. C. Hawkins in 
Horae Synopticae, 1S99, pp. 143-147). In a word, the author of 
Acts was Luke, Paul's companion during most of his later minis¬ 
try, and also his “counterpart,” “as a Hellene who yet had personal 
sympathy with Jewish primitive Christianity” (Harnack, op, cit. 
p. 145; see also Luke). 

Sources. —So far from such a plan and such an author being 
inimical to the quest after the materials used in Acts one may say 
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that it points the way thereto, w'hile it keeps literary analysis 
within scientific limits. In their light one feels that the si>eechcs 
in us first part (c.g., that of Stephen)—and indeed elsewhere, too 
—are not “free compositions’' of our author, the outcome of 
dramatic idealization such as ancient historians like Thucydides or 
Polybius allowed themselves. The Christology, for instance, of 
the early Petrine speeches is such as a Gentile Christian writing 
c. A.D. 8o simply could not have imagined. We are forced to 
assume the use of early Judaeo-Christian material, akin to that 
implied also in (he special parts of the Third Gospel. P. Fcine 
{Eifie vorkanonischt' Ucbcrlicjcrun^ des Lukas, 1S91) suggested 
(hat a single document explains this material in both works, as 
far as Acts xii. Others maintain that at any rate two sources 
underlie Acts i.-xii., or even i.-xv. (.vrc A. Harnack, The 0/ 
the Apostles, 162 seq. and Foakes Jackson and Kirsopp Lake, The 
Be^innin^s of Christianity, pt. i. vol. ii. 122 icc/.). Certainly we can 
discern the presence of traditions of the Jerusalem Church and of 
the largely Hellenistic Church of Antioch. Hut it remains a ques¬ 
tion whether they reached our author in written form. If he was 
a careful inquirer (Luke i. ^), especially if he was in the habit of 
taking dowm in writing what he heard from different witnesses, 
this may explain the phenomena (including the alleged traces of 
"Aramaisms''). Luke would have rare facilities for collecting 
Pale.stinian materials, varying no doubt in accuracy but all rela¬ 
tively primitive, W'hether in Antioch or in Caesarea, where he 
lirobably resided for some two years in contact wath Philip the 
Evangelist and his daughters (xxi. 8). There and elsewhere he 
might also learn a good deal from John Mark, Peter’s friend 
(I. Pet. v. 13; Acts xxi. 12). 

In (he second or strictly Pauline half, twa) main theories of the 
so-called “we" passages arc i)os.sil)le ; (i) that which .sees in them 
(races of an earlier document—whether a travel-diary or a more 
consecutive narrative written later; and (2) that wLich regards 
the “we" as due to the author’s breaking instinctively into the 
first person plural where he felt himself speiially identified with 
the history. On the former hypothesis, it is still in debate whether 
the “we” document lies behind more of the narrative than is 
definitely indicated by the formula in question (e.g., chaps, xiii.- 
XV., xxi. 19-xxvi.). On the latter, the presence or absence of “we" 
may well be due to psychological causes, rather than to the 
writer's mere presence or absence. Sometimes, he may be writing 
as a member of Paul’s mission at the critical stages of onward 
advance (xvi. 10 seq., xx. 5 seq., xxvii. i seq.); sometimes rather 
as a witness absorbed in his hero’s words and deeds (so “we” 
ceases between xx. 15 and xxi. 1). In the former cases the whole 
“mission” was on the move. 

Historical*Value.—Questions of authorship and sources are 
of moment mainly as bearing on the contents as history (see 
Be^iintiifi^s of Christianity, as above, pp. 265-348). Acts falls 
into two distinct parts. The first (i.-xii.) deals with the church 
in Jerusalem and Judaea, and with Peter as central figure—at any 
rate in chaps, i.-v. The difficulty here is that we have but few 
external means of testing the narrative {see further, Date). Some 
of it may have suffered partial transformation in oral tradition 
before reaching our author; t.g., the nature of the Tongues at 
Pentecost docs not accord with what we know of the gift of 
“tongues” generally. The second part pursues the history of the 
apostle Paul; and here we can compare it with his Epistles. The 
result is a general harmony, without any trace of direct use of 
these letters; and there are many minute coincidences. But there 
are also two remarkable exceptions. These are, the account given 
by Paul of his visits to Jerusalem in Galatians as compared with 
Acts; and the nature of his mission, as it appears in his letters 
and in Acts, 

In regard to the first point, differences as to Paul’s movements 
before his return to his native province of Syria-Cilicia {see 
Paul) can be explained by the different interests of Paul and our 
author respectively. But what of the visits of Gal. ii. i-io and 
Acts XV.? If they refer to the same occasion, as is usually assumed, 
it is hard to see why Paul should omit reference to the public 
occasion of the visit and to the public vindication of his policy. 
But in fact the issues of the visits, as given in Gal. ii. 9 seq. and 
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Acts XV. 20 seq., are not at all the .same (Harnack [op. cit. pp. 245 
•Vfv/.] and others vainly argue that the Abstinences defined for 
Gentiles were in the original text of Acts xv. 20 purely moral, 
and had no reference to Jewish scruples as to eating blood). Nay 
more, if Gal. ii. i-]0 = Acts xv., the historicity of the “Relief 
visit" of Acts xi. 30, xii. 25, seems excluded by Paul’s narrative 
before the visit of Gal. ii. i seq. Accordingly, Sir W. M. Ramsay 
and others argue that the latter visit itself coincided with the 
Relief visit, and see in Gal. ii. 10 witne.ss thereto. But why, then, 
does not Paul refer to the public charitable object of his visit? 
It .seems ea.sier therefore to admit that the visit of Gal. ii. i seq. 
is one unrecorded in .lets, owing to its private nature as prepar¬ 
ing the way for public developments—with which Acts is mainly 
concerned. In that case it would fall shortly before the Relief 
vi.sit, to which there may be indirect explanatory allusion in Gal. 
ii. 10 (sec further Paui.); and it will be shown below that such 
a conference of leaders in Gal. ii. 1 seq. leads up excellently both 
to the First Mission Journey and to Acts xv. (For other views see 
The. Beginnings of Christianity, 273 seq., 321 seq.) 

We v>as.s next to the Paul of yb ti. In his epistles Paul insists 
that he was the apostle to the Gentiles, as Peter was to the Circum¬ 
cision; and that circumcision and the observance of the Jewish 
law were of no importance to (he Christian as such. But in Acts 
it is I’eter who first ojx'ns up the way for the Gentiles. It is 
Peter who used the strongest language in regard to the intolerable 
burden of the Law as a means of salvation (xv. 10 seq. cf. 1.). 
Xot a word is said of difference between Peter and Paul at Antioch 
(Gal. ii. II seq.). The brethren in Antioch send Paul and Bar¬ 
nabas up to Jerusalem to ask the opinion of the apostles and 
elders; they state their case, and carry back the decision to 
Antioch. Throughout Act.s Paul never stands forth as the unbend¬ 
ing champion of the Gentiles. He seems anxious to reconcile the 
Jew'ish Christians by personally observing the law of Moses. He 
circumcises the semi-Jew, Timothy; and he performs his vows 
in the temple. He is particularly careful in his speeches to show 
how' deep is his rc.spiect for the law' of Moses. In all this the 
letters of J*aul are very different from Acts. In Galatians he 
claims perfect freedom in jirinciple, for himself as for the Gentiles, 
from the obligatory observance of the Law; and neither in it nor 
in Corinthians docs he take any notice of a decision reached at 
Jerusalem. The narrative of Acts, too, itself implies something 
other than what it sets in relief; for why shoukl the Jews hate 
Paul so much, if he was not in some sense disloyal to their Law? 

There is, nevertheless, no e.ssential contradiction here, only such 
a difference of emphasis as belongs to the standpoints and aims of 
the two writers and to different historical conditions. Peter’s 
function in relation to the Gentiles belongs to early Palestinian 
conditions, before Paul’s distinctive mission had taken shape. 
Once Paul’s apostolate—parallel with the more collective aposto- 
late “the Tw'elve”—has proved it.sclf by tokens of Divine approval, 
IVtcr and his colleagues frankly recognize the distinction of 
the two missions, and are anxious only that the two shall not fall 
apart by religiously and morally incompatible usages (Gal. ii. 10, 
cf. Acts XV.). Paul, on his side, clearly implies that Peter felt 
that the Law could not justify (Gal. ii. 15 seq.), and argues that it 
could not now be made obligatory in principle {cf. “a yoke,” 
Acts xv. 10); yet for Jews it might continue for the time (pend¬ 
ing the Parousia) to be seemly and expedient, especially for the 
sake of non-believing Judaism. To this he conformed his own 
conduct as a Jew, so far as his Gentile apostolate was not involved 
(I Cor. ix. 19 seq.). There is no reason to doubt that Peter 
largely agreed with him, since he acted in this spirit in Gal. ii. 11 
seq., until coerced by Jerusalem sentiment to draw back for ex¬ 
pediency’s sake. Thi.s incident it did not fall within the scope of 
Acts {see above) to narrate, since it had no abiding effect on the 
Church’s extension. As to Paul’s submission of the issue in Acts 
xv. to the Jerusalem conference, Acts docs not imply that Paul 
would have accepted a decision in favour of the Judaizers, though 
he saw the value of getting a decision for his own policy in the 
quarter to which they were most likely to defer. If the view that 
he already had an understanding with the “Pillar” Apostles, as 
recorded in Gal. ii. i-io {see further Paul), be correct, it give# 
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the l)C3t of reasons why he was ready to enter the later public 
Conference of Acts xv. Paul’s own ' free” attitude to the Law, 
when on Gentile soil, is just what is implied by the hostile rumours 
as to his conduct in Acts xxi, 21, whiih he was jjlad to disprove 
as at least exaggerated iib. 24 and 26). What is clear is that such 
lark of formal accord as here exists between Acts and the Epistles 
fells against its author’s dc[K.*ndence on the latter, and so favours 
his having been a comrade of Paul himself. 

Speeches.—'Fhe speeches in Acts deserve special notice. An¬ 
cient historians (like many of modern times) used the liberty of 
working U|) in their own language the speeches retorded by them. 
They did nof rlream of verbal fidelity; they preferred to mould a 
speaker’s thoughts to their own methods of pre.sentalion. Besides 
this, some did not hesitate, for vividness’ sake, to give to their 
characters speeches which were never uttered. Now how far has 
the author of .Ic/.v followed these praclitesr Some of its speeches 
are evidently bare summaries. Others claim to be reports of 
speeches really delivered. But all have been yiassed through one 
mind, and some mutual assimilation in phraseology and idea may 
well have re.sulted. 'They are, murt'ftver. all of them, mere ab¬ 
stracts. V’et these circumstanccs, while inconsistent with verbal 
accuracy, do not destroy authenlit ity; and in most ca.se.s (c.g. xiv. 
15-17) Ihere is a varied ;i|)prnpriateness, ;is well as an allusivene.s.s, 
jwinting to good information (.see under Sources). Then- is no 
evidence that ;my syx-cuh in Act.s is the free composition of its 
author, without either written or oral basis; and in general he 
.seems nearc-r than most ancient historians to the essentials of 
historical accuracy. 

Miracles. —()l)jeclions to the trustworthiness of Acts on the 
ground of it.s iniracles recjuire to be stated more carefully than 
has usually been the case especially as bearing on authorship. For 
the idea of the “miraculous” or .supernormal is hardly if at all, 
less marked in the “we” sections (where efiorts to dis.sect it out are 
fruitless) than in the rest of the work. The scientific method, 
then, is to conside r each “mirac It ’ on its own merits, aceortling as 
we may suppose that it has roiched our author more or less 
directly. Ituf even (he form in winch the gift of Tongues at 
Pcmiecost is conceivetl does not exclude Luke’s authorshij), since 
it may have stood in his source; and (he first outpouring of the 
Messianic Spirit may soon h;ive come to be thought of as uniejue 
by some Ji-wish Christians, parallel in form to (he Rabbinic tra¬ 
dition as to the inauguration of the Old (hnenant at Sinai icf. 
Philo, l)e deerm ararulis, q, 1 r. and the Miclrash on J’s. Ixviii. i 1). 

As to such hi.s(c)rical difficulties in /lets as still remain, there 
arc- various jiossihilitic's of mi.stake intervening between the facts 
and tlu- accounts which reached its author, tit second or even third 
hand (srr further uticler Date). Also recc-nt resc-arch in antiquity 
has tended to verify such [larts of the narrative as can be tc'sted, 
as Sir W. M. Ramsay in y>:ir(icular has shown. The proofs of 
trustworthiness extend .also to (he- theological syihere. What, was 
.said of the Christohagy of the Petrine speeches applies to the 
whole conccfition of Messianic salvation, the eschatology, the idea 
of Jesus as ec|uip{)ed by (the*) Holy Spirit for His Messianic 
work. These and other forms of very primitive witness in Acts 
have not indeed the value of shorthand notes or even'of abstracts 
based Ihert-on But they .suggest (hat our author gave a faithful 
account of such words and deeds as had come to his knowledge. 
The perspective of the whole is no doubt his own; and as his 
materials furnished but few hints for a continuous narrative, 
this [lersyiective. esycecially in things chronological, may sometimes 
be faulty Vet when one remembers th;U by a.d. 70-S0 it must 
have been a matter of .small interest by what tentative stages 
the Messianic salvation was first extended to the Gentiles, it is 
surely surprising that TrLc enters into any detail on the subject, 
and is not content with a summary account such as the mere 
logic of the matter wciuld naturally suggest. 

“Study of Sources” (Qucllcnkritik), then, solves many diffi- 
cultie.s in the way of treating .tr/,v as an honest narrative by a 
companion of Paul. In addition, w'e may also count among recent 
gains a juster method of judging such a book. For among the 
results of the Tiibingen criticism was what Dr. W. Sanday called 
“an unreal and artificial standard, (he standard of the iqth cen¬ 


tury rather than the ist, of Germany rather than Palestine, of 
the lamp and the study rather than of active life.” This has a 
bearing, for insLince, on the differences between the three accounts 
of Paul’-s conversion in Acts. In the recovery of a more real 
standard, we owe much to men like Mommsen, Ramsay, Blass 
and Hamack, trained amid method.s and traditions other than 
those which had brought the constructive study of Acts almost 
to a deadlock. Nor have the results of recent similarly jealous 
suspicion (of which Loisy is the type) won any wide consensus 
among scholars. 

Date.—External eviilence points to the existence of Acts at 
least as early as the opening years of the 2nd century. The traces 
of it in Polycarp and Ignatius, when taken together, are highly 
probable; and the resemblance of Acts liii. 22, and I Clem, xviii. 
I, in features not found in the Psalm (Ixxxix. 20) quoted by each, 
can hardly be accidental (sec The N.T. with Apostolic Fathers, 
48 seq.). That is. Acts was probably current in Rome as early as 
c. A.D. 95. With this view internal evidence agrees. In spite of 
some advocacy of a date prior to a.d. 70. the bulk of critical 
opinion is against it. The prologue to Luke’s Gospel implies (he 
dying out of eye-witnes.ses as a class. Many support a date about 
A.D. 80; some prefer 75 to 80; while a date even before 75 seems 
possible. Of the reasons for a date in one of the earlier decade.s 
of the 2nd century, as argued by the Tubingen school, most are 
now untenable. Among (he.se are the sujiposed traces of 2n<b 
century Cinosticism and ‘ hierarchical” ideas of organization; whilc- 
the argument from the relation of the Roman stale to the Chris¬ 
tians has been (urneil by Ramsay into proof of an origin prior 
to Pliny's corrc-.spondcncc with 'I'rajan, r. 112. Another fact tells 
against a 2nd-century dale, viz. the failure of a writer devoted to 
Paul’s memory to avoid seeming contlict with his Eiiistles. If, 
indeed. Acts uses the later works of Josej)hus, we should have to 
place it about a.d. too. But this is far from proved. 

Three points of contact with josiqihus in p.irtieular are cited 
(1 ) The circumstances attending (he death of Herod Agripjia 1 
in A.D. 44. Here Acts xii. 21-23 is largely parallel to Jos. Antt. 
xix. 8. 2; but the latter adds an omen of coming doom, while Acts 
alone gives a circumstantial account of the occasion of Herod’s 
public a])pearance. Hence the parallel, when analysed, tells against 
dependence. So also with (2) the. case of the Egyv)tian pseudo¬ 
prophet in Acts xxi. 37 scq., Jos. Jewish War, ii. 13. 5, Antt. xx. 
8. 6; for the numbers do not agree with cither of Josephus’s 
rather divergent accounts, while Act.s alone speaks of Sicarii. 
With the.se instances in mind, it is best to regard (3) the curious 
resemblance in v. 36 .seq. and Jos. Antt. xx. 5. i as to the order in 
w'hich Theudas and Judas of Galilee are referred to in both as 
accidental, the more so that again there is difference as to num¬ 
bers. There may well have been another Theud;is, in (he period 
of many tumults after the death of Herod the Great to which 
Josephus refers in Antt. xvii. 10. 4, W'hom as a p.seudo-Messiah 
on so small scale he might not think worth while mentioning after 
A.D. 70; whereas to Gamaliel the case was not long before his own 
time (“before these days”). Further, to make out a case for de¬ 
pendence, one must assume the mistaken order in Gamalicl’i 
speech as due to gross carelessness in the author of Acts. Such 
a mistake, if really (here, was far more likely to ari.se in oral 
transmission of the speech, before it reached Luke at all. 

Place.—The place of composition is still an open question. 
Rome and Antioch have l)een in favour; and Blass combined both 
views in his theory' of two editions {see further, Text). But internal 
evidence points to the Roman province of Asia, and the neigh¬ 
bourhood of Ephesus. Note the confident local allusion in xix. 
9 to “the school of Tyrannus”—not “a certain Tyrannus,” as in 
the inferior text—and in xix. 33 to “Alexander”; also the very 
minute topography in xx. 13-15. Affairs in that region, including 
the future of the church of Ephesus (xx. 28-30), are treated as 
though they would specially interest “Theophilus” and his circle: 
also an early tradition makes Luke die in the adjacent Bithynia. 
An apologia for the Church against the Synagogue’s attempts to 
influence Roman policy to its harm would be much to the point in 
“Asia” (c/. Rev. ii. 9, iii. 9, and Sir W M. Ramsay, The I^etters 
to the Seven Churches, ch. xii ). 
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Text/—The apparatus critkus of Acts has grown considerably 
of recent years; mainly in one direction, that of the so-called 
“Western text.'’ This misleading term really stands for a glossing 
or paraphrastic text, comparable to a Targum on an Old Testa¬ 
ment book, which became very widespread, in both east and west, 
for some 200 years or more from early in the 2nd century. The 
sifting, however, of the readings in all our witnesses (mss., ver¬ 
sions, fathers) has not yet gone far enough to yield final results 
as to the history of this text—what in its extant forms is primar\', 
secondary, and so on. Beginnings only have been made towards 
grouping our authorities (see J. H. Ropes’ tine study in 
of Christianity, pt. i.. vol. iii. pp. eexv.). A.ssuming, however, that 
the original form of the “Western” text had been reached, the 
question of its historical value, i.c. its relation to the original text 
of Acts, would remain. On this point the highest claims were made 
by Blass (1894 later), who held that both the “Western” text 
of Acts (styled the (} text) and its rival, the text of the great 
uncials (the a text), are due to the author’s own hand; and that 
the former (Roman) is more original than the latter (Antiochene); 
but the theory (as Ropes shows) is untenable. Sir W. M. Ram¬ 
say pointed the way to sounder views. Already in 77 tc Church in 
the Roman Empire (1893) he held that the “Western” text in the 
Codex Bezae rested on a recen.sion made not later than about the 
middle of the 2nd century. Though “some at least of the altera¬ 
tions in Codex Bezae arose through a gradual process,” the revision 
as a whole was the work of a single reviser. His aim, in .suiting (he 
text to the views of his place and time, was to make it at once 
more intelligible and more complete. In his later work, St. Paul 
the 7 'raveller and the Roman Citizen (1H95), Ramsay’s views 
gained in breadth by looking beyond the Bezan text to the “West¬ 
ern” text as a whole. 

But all earlier work on the text of Acts is summed up and im¬ 
proved in Ropes’ monun^ental edition (as above). (Generally 
speaking, the text as printed by We.stcott and Hort, on the ba.'iis 
of the earliest mss. («B), seems in Acts, as elsewhere, to be nearest 
to (he autograph: the “Western” text, even in its earliest form, 
was a deliberate revision. This docs not mean that it has no hi.s- 
(orical value of its own. Certain of its readings (e.g. xi. 2S. xii. 
10) may even date, from the end of the 1st century and preserve 
living memories. But their value is mainly that of an early com¬ 
mentary, and lies in (he light cast on ecclesiastical thought in cer¬ 
tain quarters and ejiochs. /Ir/.v, from its very scope, wa.s least likely 
(0 be viewed as sacrosanct in its text. Indeed there arc signs that its 
imdogmatic nature caused it to be comparatively neglected at 
certain times and places, as, c.g., Chrysostom explicitly witnesses. 

BiiiuuaKAi’HV.—An account of the extensive literature that has 
gathered round Acts may be found in R. J. Knowling’s cd. in The 
Expositor’s Greek I'eslament vol. ii. (1900), and in his Testimony of 
St. Paul to Christ (1905) ; C. Clemen, Die Aposielgesch. im Lkhte der 
Mcueren Eorschungen (Giessen, 1905) ; A. Harnack, Act.s of the 
Apostles (1909) ; J. Moffatt’s Introduction to the N. 7 \ (1911 and 
later) ; and particularly, Foakes Jackson and Kirsopp Lake, The 
Beginnings of Christianity pt. i. (1920-28) ; H. J. Cadbury, The 
Making of Luke-Acts (1927). (J. V. B.) 

ACTUALITY THEORY is the view that the real is not 
a thing or a state at rest, but an activity or a process. 

In philosophy the theory is as old as Heraclitus who conceived 
ultimate reality as an incessant becoming, not as static being. In 
modern philosophy Spinozism may be regarded as a form of this 
theory. For, notwithstanding the important place which the con¬ 
ception of “substance” holds in the philosophy of Spinoza, Spinoz¬ 
ism when correctly interp^reted is essentially dynamic, not static, 
in character. Of subsequent philosophers the following (among 
others) may be regarded as upholders of the actuality theory in 
some form or other. Fichte conceived of the real as the infinite 
activity of the absolute ego. Hegel regarded it as an absolute 
process, a kind of dialectical evolution. Schopenhauer descrilx*d 
it as volitional activity or striving. W’undt likewise thought of 
reality as a complex of volitional activities or processes. For 
Bergson “there are no things, only activities” (Creative Evolu¬ 
tion). Of philosophical men of science Mach, Ostwald, and White- 
head (among others) may be claimed as supporters of the actuality 
theory. Indeed the whole drift of present day science is to regard 


“events” rather than “things” as the ultimate components of the 
world of reality. 

In psychology the actuality theor>' is mainly concerned with 
the nature of the soul or mind. According to the popular view, 
which is also supporteil by many psychologists, the mind or soul 
is a substance, an abiding something which owns the mental ex¬ 
periences of knowing, feeling, and wilb'ng, or which exercises these 
activities. As against this “subslanti.U” view of the soul, the 
actuality theory in psychology treats the soul as just the complex 
or system of these activities, experiences, or processes, and no 
more. The view api)ears to be as old as ITotagora.s and Aristotle. 
It is quite explicit in Spinoza, for whom the human soul is just 
a complex of ideas, and ideas arc not dead, static pictures on a 
canvas, but living activities. Hume likewise slated that his in- 
tro.spcctive attempt to catch a glimpse of his soul revealed to 
him nothing but “a bundle” of sensations, etc. Of modern psy¬ 
chologists, Fechner, Hbffding, James, Baldwin, Ebbinghaus, Sully, 
and Wundt (among others) may be classed among the supporters 
of the actuality theory, while other psychologists are more or less 
in sympathy with it, though they regard the whole question as 
pertaining to philosophy rather than to psychology. On one point, 
however, all modern psychologists are agreed, namely, that mental 
experiences are cs.sentially events, activities, or processes, not 
stales. And this agreement is largely the result of the contention 
of the upholders of the activity theory. 

ACTUARY. The name of actuarius, sc. scrida, in ancient 
Rome, was given to the clerks who recorded the Acta Publica of 
the senate, and also to the ollu ers who kept the military accounts 
and enforced the due fullilmcnt of contracts for military supplies. 
In its English form the word has undergone a gradual limitation 
of meaning. At first it .seems to hav'-c denoted any clerk or regis¬ 
trar; then more particularly the secretary and adviser of any joint- 
stock tonijiaiiy, but especially of an insurance company; and it 
i.s now applied specifically to one who makes lhn.se calculations 
as to the jirobabilitics of human life upon which the issuance of 
life insurance and annuity contracts depend. In the life in.surance 
companies of the U.S., Canada, and Great Britain, the actuarial 
departments arc large and the position of the actuary important. 
In the U.S. there are two .scientific organizations for the promotion 
of actuarial science embracing members from Canada also. 

One is the Actuarial Society of America, founded in 1889, with 
headquarters in New York an(l a membership in 1939 of .^82 Fellows 
and 361 A.ssociates. The other is Uic American Institute of Actuaries, 
founded in ryot;, with headijuartcis in Chicauo and a membership 
in 1939 of 217 Fellows and 295 Associates. There is considerable 
overlapping of membership and the two bodies hold joint meetings 
periodically. 

Admission to membership is by < x.imination, and beginning in 1938 
the two organizations adopted the practice of having identical ex¬ 
aminations, set by a joint committer. The mathematical parts of the 
examinations inriurlc advanced alget>ra with special empha.sis upon 
the theory of probability, the theory of compound interest, finite 
differences, the differentiul and integral calculu.s, and .statistics. The 
other parts of the examinations include the application of mathematics 
to life contingencie.s, the compilation of tables of mortality, disability, 
sickness, accident, etc., the underwriting of risks, life insurance account¬ 
ing, the theory of banking and finance, the investment of life insur¬ 
ance funds, and the law’ as it relates to life insurance contracts. 

In Great Britain there are two actuarial organizations—one, the 
Institute of Actuarie.s founded in 184S, with headquarters at Staple 
Inn Hall, London, and the other, the Faculty of Actuaries, founded 
in 185G, with headquarters in Edinburgh. Both are incorporated by 
royal charters and admission to each is by examination. The number 
of Fellows of the British Institute of Actuaries in 1939 was 535; in 
the Faculty of Actuarie.s, 263. 

In 1895 the first International Congress of Actuaries was held in 
Brussels. Since then ten congrcsse.s have been held at approximately 
three-year intervals except for the fx'riod 1913 to 1926 inclusive. The 
last congress was held in Paris from June 17 to 24, 1937, with a 
registration of more than 1,200 persons representing forty countries. 
See Insurance, Arhcles on. (M. A. L.) 

ACUN^ CHRISTOVAL DE (i597“C. 1676), Spanish 
Jesuit missionary and cxj^lorcr, was born at Burgos in 1597. He 
was sent on mission work to Chile and Peru, where he became 
rector of the college of Cuenca. In 1639 he accompanied Pedro 
Texiera in his second exploration of the Amazon, in order to take 
scientific observations, and draw up a report for the Spanish 
Government. The journev lasted ten months; on the explorer’s 
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arrival in Peru, Acuna prepared his narrafivc, while awaiting 
a ship for Europe. The king of Spain, Philip IV., received the 
author coldly, and it is said even tried to suppress his book, fear¬ 
ing that the Portuguese, who had just revolted from Spain 
(1640), would profit by its information. Eventually Acuna re¬ 
turned to South America, where he died, probably soon after 
1675. Nuevo Desenhrimiento del Gran Rio de las Amazonas 
was published at Madrid in 1641; French and English transla¬ 
tions (the latter from the French), appeared in 1682 and 1698. 

ACUPRESSURE, the name given to a method of stopping 
bleeding from an artery by passing a needle through the ti.ssue 
.so that the vessel is toriipressed. A loop of wire may he passed 
around the free ends of the needle so that there is more pressure. 
The method was advocated by Sir J. Y. Simpson. 

ACUPUNCTURE, a form of surgical procedure, per¬ 
formed by pricking the part affected with a needle. It has long 
been used by the Chinese in cases r>f headaches, lethargies, con¬ 
vulsions, colics, etc. It is also used to obtain fluid, through a 
hollow needle, for its help in making a cliagnosi.s. ll is known as 
tapi)ing. 

ADA, a village of Hanlin county, O., U.S.A., on the Pennsyl¬ 
vania railroad, i 5 mi. E. of Lima. I'op. (1040) 2,368. It lies on the 
watershed between the Ohio river and the Great Lakes, in a rich 
agricultural ili.strict. Chief manufac tures are athletic goods, sheet- 
metal products, roofing, lumber and flour. The village is the seat 
of the Ohio Northern university (Methodist ), which in 1939-40 
had an enrolment of about 800 students. 

ADA, a city of Oklahoma, 85 mi. S.E. of Oklahoma City; 
served by the Santa Fe, the Frisco and the Oklahoma City-Ada- 
Aloka railways. I’op. (1940) 15,143. Ada is the county seal of 
Pontotoc county, which produces natural gas and petroleum, cot¬ 
ton, grain, livestoi k, sweet potatoes, peanuts and alfalfa; and has 
deposits of rock a.sphall, gla.ss sand, pottery clay, lead, zinc and 
other minerals. The city has cotton gins and compresses; feed 
and corn mills; cement, stone cru.shing, pottery and glassworks; 
brickyards and grain elevators. It is the seat of the East Central 
State college (1909). The city wa.s incorporated in 1901. It has 
a commission form of government. 

ADAB (modern Bismava), an ancient town in Mesopotamia, 
in 32° N., 45'’ 30' E., 2501. S. of Nippur. It was supiplied by a 
canal which v>asscd through the city and irrigated the country, 
eventually falling into the Shatt al llai. In the centre of the city 
the canal divided to form an island on which stood the temple of 
the mother Goddess Aruru, to whose cult the city was devoted. 
There are a succession of periods on the mound which rises 50ft. 
above the plain; 2 to 3ft. below the platform of Ur Engur arc the 
building.s of the kings of Akkad; 10ft. below are the plano-convex 
bricks of Ihinina; loft. lower are buildings made of limestone 
blocks, whidi were used before the days of brickmaking. At a 
depth of 48ft. the excav\ilors found thin unpainted wheel-made 
pots. The Ziggurat or temple toiver is pre-Sargonic and one of the 
oldest in Sumer. One of the most remarkable finds was the head 
of a Semite in white marble. 

The city appears to have enjoyed a restricted independence at 
the time of the kings and patesis of Lagash. The kings of Akkad 
and Ur certainly clevoted a good deal of attention to the city, 
probably owing to its religious culls. 

See E. J. Banks, Bhmaya or the Lost City of Adab (iQia) ; S. 
Langdon, in Cambridge Ancient History, vol. i. 1923. 

adabazAr or Adai’Azari, an important commercial town 
in the Izmir \ ilayet of Turkey, situated on the old military road 
Irom Constantinople to the east, and connected by a branch line 
with the Anatolian railway. Fof). (1940) 25.793. There are silk 
and linen industries and an export of tobacco, walnut-wood, co¬ 
coons and vegetables for the Istanbul market. 

See V. Cuinct, Turquie d'Asie (Paris, 1890-1900). 

ADAD, the name of the storm-god in the Babylonian-As-! 
Syrian pantheon, who is also known as Ramman (“the thunderer”). | 
It seems that Ramman was the name current in Babylonia, 
whereas Adad was more common in Assyria. A god Hadad, a 
prominent deity in ancient Syria, is identical with Adad, whose 
name is therefore, an importation into Assyria from Aramaic 


distriiLs. Ramman is identical with Rimmon, known to us from 
the Old Testament as the chief deity of Damascus. The cult 
of a siiccific storm-god in ancient Babylonia is vouched for by 
the occurrence of the sign Im—the “Sumerian” for Adad-Ram- 
man—^as an clement in proper names of the old Babylonian 
period. Through Aramaic influences in Babylonia and As.syria he 
was identified with the storm-god of the western Semites. The 
designation Amurru is also given to this god in the religious 
literature of Babylonia, which describes him as belonging to the 
Amorite district. 

On the one hand he brings on the rain in due season, and 
causes the land to become fertile; on the other hand, by the 
storms that he sends, he brings havoc and destruction. He is 
pictured on monuments and seal cylinders with the lightning 
and the thunderbolt, and in the hymns the sombre aspects of the 
god on the whole predominate. His association with the sun-god, 
Sharnash, imbues him with some of the traits belonging to a solar 
deity. In the theological lists he follows Sharnash. At Ercch 
in the .south and Assur in the north Adad is intimately associated 
with Anu, the sky god. In S>Tia Hadad is hardly to be distin¬ 
guished from a solar deity. In Babylonia and A.ssyria Sharnash 
and Adad became in combination the gods of oracles and of 
divination in general. In (lie annals and votive inscriptions of the 
kings, when oracles are referred to, Sharnash and Adad are alwa>\s 
named as the gods addre.s.sed, and (heir ordinary designation in 
such instances is bele biri, “lords of divination.” The consort of 
Adad-Ramman is Shala, while as Amurru his consort is called 
A.shratum. 

In magic rituals the symbol of Ramman is the cypress, and 
his sacred number i.s “six.” consequently the sixth day of each 
month was sacred to him. The principal seat of the old Suniero- 
Babylonian cult of the thunder god was Mnru (ki). wliich has 
not been located, and the cult is mentioned in connection vvith 
the cities Padda, Akus, Simurri and Halbaha, all unknoivn and 
certainly unimportant places; but a great temple to him and Ann 
has been excavated at Assur. 

Sec the .si)eeial study on this deity by Ilan.s Schlubics, Das akkadischr 
Wrttergott in Mesopotamicn (1925) ; also the article Babylonian anu 
Assvrlvn Kr.LiiaoN. 

ADAEV, now Chapaev, region of the Kazakh Soviet Socialist 
Republic. Area 117,114 sq.mi. Pop. 136,000 (urban 3.012). The 
area includes the Ust Urt plateau (700 ft.) in the south, and the 
low plain to the north of it which apparently once linked the 
Caspian and Aral seas, and which is studded with .salt lakes with 
fauna bearing evidence of this link. I'he soil is cither gravelly 
and stony de.sert or alkaline and gyp.siferous gray soil, so that 
vegetation is sparse. The nomad Kirghiz tribes are mainly herds¬ 
men, The administrative centre is Chapaev. Fort Shevchenko, 
formerly Alexandrovsk on the Mangislilak peninsula, has a fishing 
industry (including seal fisherx’) and exports Glauber salts ob¬ 
tained from the shores of Kara Bugaz bay. On Mangishlak penin¬ 
sula there is evidence of naphtha, ozokerite and bitumen deposits; 
also coal deposits were found there in 1940, In the northwest the 
province extends northward in a narrow strip nearly to lat. 50'’ 
N., and thus includes the naphtha area round Uilsk, w'here the 
population is mainly Russian and Tatar. Apart from this strip, 
the region is semi-desert; there is no railway. 

ADAGIO, a term in music to indicate slow time; also a slow 
movement in a s>Tnphony, sonata, etc., or an independent piece, 
such as Mozart’s pianoforte, “Adagio in B minor.” The diminutive 
form adagietto means somewhat less slow than adagio. 

ADAIR, JOHN (d. 1722), Scottish surveyor and map-maker 
of the 17th century. In 1703 he published the first part of his 
Description of the Sea-coasts and Islands of Scotland, for the 
use of seamen. The second part never appeared. Some of his 
work is preserx'ed in the Advocates’ Library (now the National 
Library of Scotland) at Edinburgh and in the King’s Library of 
the British Museum, London. 

ADALBERON or ASCELIN (d. 1030 or 1031), French 
bishop and poet, studied at Reims and became Bishop of Laon 
in 977. When Laon was taken by Charles, Duke of Lorraine, in 
988, he was put into prison, whence he escaped and sought the 
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protection of Hugh Capet, King of France. Winning the confi¬ 
dence of Charles of Lorraine and of Arnulf, Archbishop of 
Reims, he was restored to his see; hut he betrayed Laon, together 
with Charles and Arnulf, into the hands of Hugh Capet. He died 
on July 19, 1030 or 1031. Adalberon wrote a satirical poem in the 
form of a dialogue dedicated to Robert. King of France, in which 
he showed his dislike of Odilo, Abbot of Cluny, and his followers, 
and his objection to persons of humble birth being made bishops. 
The poem was first published by H. Valois in the Carmen panc- 
^yriciim in laudem Bercngarii (Paris, 1063), and in modern times 
by J. P. Mignc in the Pairolo^in Latina, tome cxli. (Paris, 1844). 
Aflalberon must not be confounded with his namesake, Adal¬ 
beron. Archbishop of Reims (d. 0‘88 or q8o). 

Bini.iooRAi'iiv .—See Richer, Hhtoriarum libri Hi. ct iv. which 
appears in the M onnmenta tier maniac historira. Script ores. Band iii. 
(Hanover and Berlin, jS’b-gj). A. Olleris, Oeuvres dc Cerbert pope 
,sf)//v le nom dr Sylvestre II. (Paris, 1807); llistoire littiraire. de la 
France, tome vii. (Paris, iS6^-6o). 

ADALBERT (r 700), Kngli.sh saint, possibly a grandson of 
Oswald, king of Dcira, was sent with St. Willibrord on a mission to 
the Parisians, and is .said to have been the first archdeacon of 
I'lrecht. In about 702 he went to preach in north Holland, where 
he built a church at l^gmont. He is supposed to have died in 705. 
on June 25, and until the early iSth century that day was still 
ke[(( sacred to his memory, as patron saint, in (he village of Eg- 
mont. A life of Adalbert was compiled in the loth century, by 
some monks in (he diocese of Treves, and one by a monk at Eg- 
mont in the 12th (entury. 

ADALBERT or ADELBERT (r. 1000-1072), German 

archbishop, was the son of I'rederick, count of Goseck, a member 
of a no])le Saxon family. Adalbert stood high in the favour of 
Henry HI., whom be accompanied on many expeditions into Hun- 
it.iry, Italy, Slaxonia and elsewhere. It is said that he might have 
la en made Pope but that he saw greater possibilities of power and 
inlluence in northern Germany. In J045 he was appointed arch¬ 
bishop of Hamburg-Bremen, his province including the Scandi¬ 
navian countries, ns well as the larger part of North Germany 
He moved the seat of the bishopric from Bremen to Hamburg, 
sent missionaries to Finland, (Greenland and the Orkney Islands, 
and aimed at making Bremen a patriarchal see fur northern 
Europe, with 12 suffragan bi.shoprics. 

He consolidated and increased (he estates of the church, exer¬ 
cised the powers of a count, denounced simony, and initiated 
financial reforms. The pre.sencc of this powerful and active per¬ 
sonality was greatly resented by the Saxon duke of the north, 
Bernard IT, who regarded him as a sjry sent by Henry. Adalbert 
gave substantial help to the emperor in the struggle with Baldwin, 
count of FlandcTS, l)y concluding a treaty (1040) with Sweyn of 
Norway and Denmark, who sent a fleet to the Netherlands coast. 
The archbishop’s ambition to s'^cure ecclesiasticnl control of 
northern Europe w'as furthered in 1052 by a papal brief which 
jnjt all the Christians of the north, from the Icelanders in the 
west to the Finns in the cast, under the see of Bremen. Adalbert 
himself became papal legate for the north. For a time his eccle.si- 
astical pretensions estranged Sweyn, but in the end the Norwegian 
king acc^uiesced, 

Adalbert, who washed to free his lands entirely from the au¬ 
thority of the duke, Bernard II., aroused hostility by an attack 
on the privileges of the great abbeys, and after the emperor’s 
death in 1056 his lands were ravaged by Bernard. He took a 
leading part in the government of Germany during the minority 
of Henry IV., and w’as styled patronits of (he young king, over 
whom he exercised considerable influence. Having accompanied 
him on a campaign into Hungary in 1063, he received large gifts 
of crown estates and obtained the office of count palatine in Sax¬ 
ony. His power aroused so much opposition that in 1066 the king 
was compelled to as.sent to his removal from court. In 1069 he 
was recalled by Henry, when he made a further attempt to con¬ 
solidate a northern patriarchate, which failed owing to the hos¬ 
tility of the papacy and the condition of affairs in the Scandi¬ 
navian kingdoms. He died at Goslar, and was buried in the cathe¬ 
dral which he had built at Bremen. Adalbert was a man of large 
ideas and a strong, energetic character. He fortified and improved 


Bremen, and it was called the New Rome by his biographer, 
Adam of Bremen. 

See Adam of Bremen, (iesta HammenburgenHs erclesiae pontifienm, 
edited by J. M. Lajipcnbern, in the Monnmenta Gcrmaniae histyriea, 
Seriptores, Band vii. (182O-Q2) ; C. Gruenhagen, Adalbert Erzbischoj 
von Hamburg und die Idee eines Nordischen Patriarchals (1854). 

ADALBERT, originally Voytp:ch (c. 950-997), known as 
the apostle of the Prussians, the son of a Bohemian prince, w'as 
horn at Libice (Lobnik, Lubik). He was educated at the mon¬ 
astery of Magdeburg; and in 983 was chosen bishop of Prague. 
The extreme severity of his rule repelled the Bohemians, whom he 
j vainly strove to wean from their national customs and pagan 
rites. Discouraged by ill success, he withdrew to Rome until 903, 
when, in obedience to the Pope, he returned to his own people. 
I’inding little amendment, however, in (heir course of living, he re¬ 
turned to Rome, and obtained permission from the Poi>e to 
devote himself to missionary labours in N. Germany and Poland. 
While preaching in Pomerania he was assassinated by a heathen 
priest. 

See U. Chevalier, R/’Pertoirc des .tourers historiques du moyen age, 
Bio.-Bibl, (1Q05) ; Bolland, Acta Sanctorum, April 23; H. G. Voi"t, 
Adalbert von Prag (1898), a thoroughly exhaustive monogr.af)h. 

AD ALIA, the ancient xlttaleia (,q.v.) (med. Antaliyah; the 
crusaders’ Satalia), the largest seaport on the south coast of 
Asia Minor, Turkey, though in point of trade second to Mersina. 
The unsuitability of*the harbour for modern steamers, the had 
anchorage outside and (he extension of railways from Smyrna 
greatly les.sened its former importance as an emporium for west 
central Anatolia, although it retains considerable importance as 
the administrative capital of a rich and isolated vilayet. Adalia 
played a considerable part in the mediaeval history of the Levant. 
Kilij Arslan had a palace there. The army of Louis VII sailed 
thence for Syria in 1148, and the fleet of Richard of England 
rallied there before the conquest of Cyprus. Conquered by the 
Scljuks of Konia, and made (he capital of (he province of Tekk6, 
it passed after their fall through many hands, including those of 
the Venetians and Genoese, before its final occupation by the 
Ottoman Turks under Murad II (1432). The port is .served by 
coasting steamers of the local companies only. Adalia is an 
extremely picturesque, but ill-built and baikward place. Popula¬ 
tion (1940) 24.957. 

See C. Lanckoronski, Villrs de la Pamphylic el de la Pisidie, i. 
(1800). 

ADAM, the Hebrew' word for “man”; when used without 
the article implying the human si)ecies (c.g., Gen. i. 26 and the 
familiar phrase “son” or “sons of man,” i.c., a human being or 
human beings), with the article a human individual, correspond¬ 
ing generally to the Latin homo and the Greek auOpcjwo^. (The 
absence of the article in Gen. ii. 20b and iii. 17 is probably acci¬ 
dental, being due to the vocalization rif the Hebrew text, not to 
its original consonants.) But in Gen. ii. 25 and v. i it may lie 
a proper name, applied to the first man created. It is certainly 
in this sense that the word is employed in Gen. v, 2-6, and so it 
has been generally u.secl, in the popular language both of Jews 
and of Christians. 

The narrative of Gen. i. in giving an account of the “creation” 
of man does not neces.sarily imply that a single pair only was 
thus formed at the first. Throughout that chapter the impression 
the reader receives is that a large number of individuals in each 
sjH‘cies come into being at once. This, however, in its present 
form, is the later of the two narratives of creation, though it is 
probably a revision of a very ancient tradition, going far back 
behind the earliest appearance of Israel as a nation, and based 
on that common stock of thought which spread from Meso- 
I)o(amia over western Asia before the middle of the 2nd millen¬ 
nium B.C. 

With the narrative in Gen. ii. 4-25—the earlier in its present 
form—the case is different. Here we have most certainly the 
theory that all humanity is sprung from a single pair, a “man” 
and his “woman.” The narrative is naive in its detail and ele¬ 
mentary in its theology. There is no account of the creation of 
the earth, or speculation as to how it came into being; it is 
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assurnrH. There is, however, no life, whether animal or vegetable, 
and the ordinary f)roLessts of the weather have not yet begun. 
The clayey soil is moi.siencd by “mist," and from this material 
“Yahweh," afterwards to be the God of Israel, models the figure 
of a man. Then He breathe.s into his nostrils, and so—breath being 
Ffgarderi as one of the primary “giver.s of life"—brings to life 
this earthen model. The next problem is what to do with this 
living toy, and Yahweh makes a prof)er home for him by planting 
a garden and making all kinds of useful trees grow in it. There is 
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more to be done; the man'.s needs are far from being satisfied, 
for he will rec|uire suitable companionship. It is not enough that 
he should exist alone, and experiment alone can show what will 
.satisfy him. 

Yahweh'.s first attempt at providing a suitable companion fol¬ 
lows the method by which the mnn himself has been made. All 
kinds of forms are nnxlelled from the wet clay, and lirought be¬ 
fore (he man. At the sight of each he makes .some sound, and 
the sound, ex{)ressing as it does (he man’s attitude towards the 
crc'ature, becomes its name. Hut in no case does the name thus 
sjiontaneously giv'en suggest (hat the [iroblem is solved; the ex¬ 
periment has failed. Another mcMhod must be tried. Yahweh 
throws the man into an anaesthetic slumber and takes a rib from 
his side, carefully mending the place afterwards. Then He 
"builds" the rib into a form, and brings that to the man. Now 
he exclaims “wo-man," and the terms in which he greets the new 
figure .show that at last the experiment i.s succe.ssful. Ultimately 
from this pair the whole human race descends. 

Here, then, we have certain theories about human nature, held 
by the Israelite of the middle monarchy. Though the view of 
God is crude and anthropomorphic, yet it is dear that He is 
the author of man’s being. Man’s nature is bipartite—it is as¬ 
sumed that what is true of the common ancestor w’ill be true of 
all his descirndants. Ht* consists of a body, made of the same 
kind of material as the soil from which all things .spring, together 
with another element, a life-soul, which does not come from the 
ground, but is imparted by (iod Himst'lf. The difference between 
the se,xes is recognized, as also the fact that they are mutually 
compicinentar>-. but the sex instinct is at present undevelopecl. 

Other familiar fc-atures of human life are thus left unexplained. 
Man no lunger lives in the garden, nor finds (hat the soil always 
yields a generous response to his efforts. The sex life is strongly 
developed and the subordination of woman is generally rec¬ 
ognized. The hostility between man and other creatures, es¬ 
pecially the snake tribe, needs explanation, and all these facts are 
accounted for in the second narrative, that of Gen. iii., commonly 
described as the story of the Fall. 

Such is the Biblical story of the first man, and, apart from 
genealogies in Gen. iv. 25, v. i~6, Chron. i. i, he is never men¬ 
tioned again by name in the Old Testament. The narrative has 


affinities with others known to the ancient world, and the story 
of the Fall, at least, has a parallel in Ez. xxviii. Mesopotamians 
told of the formation of man from clay mingled with the blood 
of Bel, of Adapa, who narrowly missed attaining immortality, 
and of Ea-bani, made by Ishtar from day, and seduced from his 
w'ild and primitive ways by a harlot. If all these have a common 
source with the Biblical narrative (which is quite possible), then 
we are more than ever impres.sed with the way in which the He¬ 
brew genius for religion transmuted them, and, in spite of the 
crudities of language and thought, adapted them to universal re¬ 
ligious experience. 

Later thinkers and writers greatly expanded the story, and 
drew from it conclusions which were originally foreign to it. 
Rabbinic thought ascribed to Adam before the Fall a superhuman 
grandeur. One legend indeed, followed in the Koran, relates that 
all the angels were ordered to fall down and worship Adam, and 
that Satan refused, on the ground that he was made of fire and 
the man of clay. Others ascribed to Adam’.s fall the mortality of 
the human race, though in the original story (here is no sugges¬ 
tion that man was originally created immortal. The doctrine of 
hereditary guilt appeared, and has formed the basis of much 
C’hri.stian theology. Apart from a single reference in Jude 14 and 
the mention of the name in the Lucan genealogy of Christ, St. 
Haul is the only New Testament writer who mentions Adam. He 
regards him as a type or summary of the whole human race in 
its natural state, and contrasts him and hi.s kind with the new 
order of being that came into existence with Christ—“the sec¬ 
ond Adam," the originator of the higher spiritual plane. To him 
the “natural” man is, as to the old Hebrew, bipartite, consisting 
of “flesh” and “life"; the man who is in Christ has received a 
third element, the “Spirit." And to Pauline thought Christ is 
the starting point at which this third element first enters, just 
as the “Adam” of Gen. i.-v. is the starting point of the lower 
human order. (T. H. R.) 

ADAM, the name of a family of French sculptors. Lambert 
S iGiSMUND (1700-1759) executed many pieces for the French 
royal residentcs and for Frederick the Great of Prussia. Nicolas 
Sebastien, his brother (1705-1778), was responsible for the 
tomb of Catherine Opalinska at Nancy, Another brother, 
Fra\(;ois Gaspard Balthasar, executed many of the monuments 
at Sans Souci and Potsdam. 

Dussieux, Artisies Jrangais Vetran^er (1855); Lady Dilke, 
French Architects and Sculptors of the iSth century (1900). 

ADAM, ADOLPHE CHARLES (1803-1856), French 

comjioser of light operas which enjoyed great favour, was horn in 
Paris July 24, 1803, and died there May 3, 1856. Boieldieu taught 
and encouraged him and he became in due course one of the most 
prolific and popular composers of his time. Of his 53 stage works 
Lc PostilUm dc Longjumcau merits particular mention, while his 
ballet (iisdle i.s still performed. 

ADAM, ALEXANDER (1741-1809), Scottish teacher and 
antiquarian, was born on June 24, 1741 near Forres, Morayshire, 
and (lied in Edinburgh on Dec. 18, 1809. He became rector of 
Edinburgh High School in 1768, and had among his pupils many 
boys who afterwards became famous, among them Sir Walter 
Scott, Lord Brougham, and Jeffrey. He introduced Greek into 
the school curriculum, and defied tradition by publishing a 
Principles of Latin and English Grammar in English instead of 
Latin. His best-known work is his Roman Antiquities (1791). 

See A. Henderson, An Account of the Life and Character of A. A, 
(1810). 

ADAM, SIR FREDERICK (1781-1853), British general, 
fought during the Napoleonic wars from Egypt, in 1801, to Water¬ 
loo; afterwards he was high Commissioner of the Ionian Isles and 
governor of Madras. 

ADAM, JULIETTE (1836-1936), French writer, known 
also by her maiden name of Juliette Lamber, was bom at Verberie 
(Oise) Oct. 4, 1836. She has given an account of her childhood, 
rendered unhappy by the dissensions of her parents, in Le Roman 
de tnon enfance ei de ma jeunesse (Eng. trans., 1902). In 1852 
she married a doctor named La Messine, and published in 1S58 
her Id^es antiproudhoniennes sur Pamour, la femme et le manage. 
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in defence of Daniel Stem (Mme. d’Agoult) and George Sand. 
On her husband’s death she married, in 1868, Antoine Edmond 
Adam (1816-1877), prefect of police in 1870, and subsequently 
life-senator; and she established a salon which was frequented 
by Gambetta and the other republican leaders against the con¬ 
servative reaction of the ’seventies. In the same interest she 
founded in 1879 the i^ouvdle Revue, which she edited for the 
first eight years, and in the administration of which she retained 
a preponderating influence until 1899. She wrote the notes on 
foreign politics, and was unremitting in her attacks on Bismarck 
and in her advocacy of a policy of revanche. The famous Leitres 
sur la politique exterieure in this review are from her pen. Mme. 
Adam was also generally cn'dited with a share in the authorship 
of papers on various European capitals signed “Paul Vasili.” 
The most famous of her numerous novels is Pdienne 
Her reminiscences, Mes premises armes liitdaircs et politiques 
(1904), Mes sentiments et nos idees avant iSyo (1905), and later 
volumes in 1907, 1900 and 1910, contain much interesting gossip 
about her di.stinguished contemporaries. Mme. Adam .saw the 
revolution of ’48. the Second Empire, the Siege of Paris, the 
Treaty of Versailles, and lived to see the revanche she had fought 
and prayed for when the second Treaty of V'ersailles was signed 
in 1919. In her youth she had belonged to the anti-clerical 
Liberal Party, but in the disillusionments of her later days she 
moved with her time, and just as Pdienne had reflected a free- 
thinking age, Chretienne (1013) was a glorification of the Cath¬ 
olic tradition. She died on Aug. 23, 1936. 

See VV. Stephens, Madame Adam, la grande fran^aise (1917)- 
ADAM, MELCHIOR fd. 1622), German divine and bio¬ 
grapher, wrote Vitae Gernumorum pliilosophorum (Heidelberg- 
Frankfurt, 1615-20). Pierre Bayle acknowledges his debt to this 
work, which deals principally with German scholars of the i6th 
century. 

ADAM, PAUL (1862-1920), French novelist, was born in 
Paris on Dec. 7, 18C2, and died there on Jan. 2, 1920. He was 
prosecuted for his first novel, Chair molle (1885), but w'as ac¬ 
quitted. He collaborated with Jean Moreas in Lc thd chez 
Miranda (1886), and with Moreas and Gustave Kahn he founded 
the Symboliste, coming forward as one of the earliest defenders 
of symbolism. Among his numerous novels should be noted 
Le myst(}re des faides (1895), a study in Boulangism, Lettres dr 
Malaisic (i8()7), a fantastic romance of imaginary future ])oli- 
tics. In 1890 he began a novel-sequence, giving the history of 
the Napoleonic campaigns, the restoration, and the government 
of Louis Philippe, comprising La force (1899), Uenjant d'Auster- 
litz (1901), La ruse (1902), and Au soldi de Juillet (1903). In 
1900 he wrote a Byzantine romance, Basile eJ Sophia. 

He was an indefatigable traveller, and in his later years much 
occupied with economic theory. Le Trust (igio) was the 
fruit of one of his journeys to America. Later books were 
SUphanie (1918) and during the World War Reims devasUe and 
Le Lion d'Arras. 

ADAM, ROBERT (1728-1792), British architect, the sec¬ 
ond son of William Adam of Maryburgh, in Fife, and the most 
celebrated of four brothers, John, Robert, James, and William 
Adam, was born at Kirkcaldy in 1728. He studied at the Uni¬ 
versity of Edinburgh, and probably received his first instruction 
in architecture from his father, who gave proofs of his own skill 
and taste in the Edinburgh Royal Infirmary (now demolished). 
Somewhere between 1750 and 1754 he visited Italy, where he 
spent three years studying the remains of Roman architecture. 
There he was struck with the circumstance that practically noth¬ 
ing had survived of the Greek and Roman masterpieces except 
public buildings, and that the private palaces, which Vitruvius 
and Pliny esteemed so highly, had practically vanished. One ex¬ 
ample of such work, however, was extant in the ruins of Dio¬ 
cletian’s palace at Spaiato, in Dalmatia, and this he visited in 
July 1757, taking with him the famous French architect and anti¬ 
quary, C. L. Cldrisscau, and two experienced draughtsmen, with 
whose assistance, after being arrested as a spy, he managed in five 
Weeks to accumulate a sufficient number of measurements and 
careful plans and surveys to produce a restoration of the entire 


149 

building in a fine work which he published in i 764 » Ruins of 
the Palace of Diocletian, etc. Adam regarded this as the last 
great achievement of Roman architecture, whereas to later stu¬ 
dents it appears to mark the beginning of the decadence. The 
influence of these studies was apparent directly and indirectly in 
much of his subsequent work, which, indeed, was in great measure 
founded upon them. 

After his return to England he came rapidly to the front, and in 
1762 he was appointed sole architect to the king and the Board of 
Works. Six years later he resigned thi.s office, in which he was 
succeeded by his brother James—who, however, held the office 
jointly with another—and entered parliament for the county of 
Kinross. In 1768 he and his three brothers leased the ground 
fronting the Thames, upon which the magnificent terrace of the 
Adciphi, one of their greatest achievements, was built for £1,200 
on a 99 years’ lease. The Adelphi wa.s .still standing in 1928, 
though imminently in danger from rebuilding proposals. The site 
presented attractive possibilities. A steep hill led down Bucking¬ 
ham street to the river-side, and the plan was to raise against it, 
upon a terrace formed of massive arches and vaults and facing 
the river, a dignified quarter, of fine streets and stately buildings, 
suggestive of the Spaiato ruins. Splendid, however, as the terrace 
and its houses are, both in conception and execution, the under¬ 
ground work which uphold.s them is perhaps more remarkable 
still. Between 1773 and 1778 the brothers issued a fine series of 
folio engravings and descriptions of the designs for many of their 
most important works, which included several great public build¬ 
ings and numberless large private house.s; a fine volume was 
publi.shed in 1822, For the remaining years of Robert’s life the 
practice of the firm was the most extensive in the country; his 
position was unque.stioned, and when he died in 1 792 he was laid 
to rest in Westminster Abbey almost as a matter of course. 

As an architect, Adam was strongly under Roman and Italian 
influences, and his style and aims were exotic rather than native. 
It was the signal triumph of his genius that he was able so to 
mould and adapt classical models as to create a new manner of 
the highest charm and distinction. Out of simple curvilinear 
form.s, of which he principally preferred the oval, he evolved com- 
])inations of extraordinary grace and variety, and these entered 
into every detail of his work. In his view the architect was inti¬ 
mately concerned with the furniture and the decorations of a 
building as wt-ll as with its form and construction, and this view 
he carried rigorously into practice, and with astonishing succe.ss. 
But whatever care he might have ex[)endetl upon the flowing 
curves of a moulding or a decoration, it was strictly kept in its 
place; it contributed its share and no more to the total effect. 
He imparted the unity of a single imposing structure to a number 
of private hou.ses grouped in a block which is so characteristic a 
feature of modern town building. A delightful but theoretically 
undesirable characteristic of his work is the use of stucco. Upon 
it he moulded delicate forms in subtle and beautiful proportions. 
His “compo’’ was used .so successfully that the patent was in¬ 
fringed; many of his moulds still exist and are in constant use. 
That most difficult feature, the column, he handled with en¬ 
thusiasm and f>erfcct mastery; he studied and wrote of it with 
minute pain.s, while his practice showed his grasp of the subject 
by all avoidance of bare imitation of the classic masters who first 
brought it to perfection. His work might be clas.sic in form but 
it was independently developed by himself. It would be impos¬ 
sible here to give a list of the innumerable works which he 
executed. In London, of course, the Adelphi stands pre-eminent; 
the screen and gate of the Admiralty and part of Fitzroy square 
arc by him, and much of the older portion of Finsbury circus, 
besides whole streets of houses in the west end. There are the 
famous country houses of Lord Mansfield at Kenwood (High- 
gate) and Luton Hoo, and decorations and additions to many 
more. 

Robert Adam—with, there is reason to suspect, some help from 
his brother James—has left as deep and enduring a mark upon 
English furniture as upon English architecture. Robert Adam was 
no doubt at first led to turn his thoughts towards furniture by his 
desire to see his light, delicate, graceful interiors, with their large 
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st:n.sc of atmosphere aiul their refimrcl and finished detail, filled 
with plenishings vvhieh lifted naturally into his seheme. His own 
taste develojied as he went on, hut he was usually extremely suc¬ 
cessful, and cahitiel-makers are still reproducing his most effec¬ 
tive designs. In hl.s furniture he made lavish u.sc of his favourite 
<lecorative motives—wreaths and paterae, the honeysuckle, and 
that fan ornament which he used so con.stantly. I'hus an Adam 



A CHARACTERISTIC MANTELPIECE BY ROBERT ADAM IN THE ADELPHI, 
DETAIL or ADAM DRAWING ROOM CEILING IN GAHRiCK S HOUSE. ADELPHI 

house is a unitjut' iirodiut of Kngli,''h art. I rum lai;ade to lire- 

irons, from the chimneys to the carpets, everything originated in 
’ ..... 


can be applied and [rainted, are still made in cheap forms in great 
number, 

John Adam succeeded to his father's practice as an architect 
in Edinburgh. James Adam studied in Rome, and eventually w’as 
closely assuiiated with Robert; William is variously said (o have 
been a hanker ami an architect. 

Sir John Svvarhriik, Rohrr( Adam and hix hrothrrs (1016) ; Arthur 
T. Uollon. AriiutrUurr <?/ Kohrrt and .James Adam (iojj). Uolh 
are illustrated, Mr. Holton's book contains photographs t>f many 
,\dam house's, and of many .Adam interiors. Among country houses, 
Ilatililatul.s, Shardeloes, llarewood House. Bowood. Kedleston, Syon 
House and Kenwood; among the great houses of London, Lansdownc 
House, and of many public and private buildings in Scotland. 

ADAM, WILLIAM (1751-18 30), British lawyer and poli¬ 
tician, was a Whig and a supporter of the policy of Fox. At the 
English bar he obtained a very considerulile practice. He was 
successively attorney and solicitor-general to the Prince of Wales, 
one of the managers of the im{H\achment of Warren Hastings, and 
one ol the counsel who defended the first Lord Melville w'hcn 
imi>eachcd. 


ADAMANT, the modern diamond (g v.), but also a name 
j given to any very hard substance (Gr.6,6d;uas, untameablc). The 
i word is used by Homer as a personal epithet, and by Hesiod for 
' the hard metal in armour. P>y confusion with the Lat. adamare, 
to have an attraction for, it came to be associated with the load- 
.stone; but since the term was displaced by “diamond’’ it has had 
only a figurative and poetical use. 

ADAMAWA, a region in the .*>udan which lies roughly be¬ 
tween 6^' and ri"' and ii'’ and 15 ' E. During the igth century 
it was an independent emirate tor sultan.ite i, but is now parti¬ 
tioned between British Nigeria and British and French Camer- 
oons. In all of these territoriecs admini.strativc' units with the name 
Adamawa survive. 

Adamawa owes its origin and name to Adama, a Fulani emir 
who established the emirate during the first half of the rgfh 
century. In i8og, under the leadership of Othman dan Fodio of 
Sokoto, the Moslem Fulani who had lived in the Sudan for many 
centuries began a holy war (Jihad) against the non-Moslem 
Negroes. Adama conquered the area now known as Adamawa 
where he and his Fulani followers established tin aristocracy 
controlling the many tribes such as Batta, Charnlia and Lala 
which had oppo.sed Fulani rule. Adama, who dic'd in 1.S4S, made' 
Yola his cajiital and founded such cities as Garua, Ngauncic'rc;. 
Tibati, and placed them under the rule of Fulani emirs. 

Adama w'as succeeded liy four of his sons. Lowal (1.S4S-7:) 
was ruling when H. Barth visited Adamawa (iS;;i); Saanda 
( i87a-c)oj consolidated the empire; Zubeiru (iSoo-igoi) at¬ 
tempted to defend it against Great Britain and Germany but 
in 1003 he was killed by rebc'llious Lala wlu'ii llec'ing from his 
pursuers. After Adamawa had been jiartitioiic-d in u^oi, Bobo 
Amadu, Adama’s fourth son, became Emir of A'ola, the British 
section of the state. 

Ad.amawa is a hilly region w’hich is IravcTscc] Iiy the Benue 
river. Although predominantly Hat (average about 1,000 ft ), 
thc-re are a few high mountain groups of which Ml. .Alaiilika 
(6,000 ft.) and the Mandara mountains .ire the most jirominenl. 
The dcn.scly populated area belonging to the savanna zone is 
rather fertile and offers oiiportunities for agricultural and pas¬ 
toral pursuits. While the Negro groups grow clurra, groundnuts, 
yarns and cotton, the Fulani are primarily cattle brcc'clcTs. Ilausa, 
Kanuri and Arabs live as traders throughout .\damnwa 

(See also GaCMKKooms; Nic.uria.) 

See S. Passarge, Adamaua (Hi'rlin, iSg.O ; K. Striimficll, Die Gr- 
srhirhte Adnmauas (Hamburg, i(>i2) ; H. Barth, Travels in SAntli and 
Cnit ral Africa (1890). (H, .A, Wl .) 

ADAM (or AD AN) DE LE HALE (c i j ns-^i 1 reiuh 
troubadour, was born at Arras. His patronymic is generally mod¬ 
ernized to La Halle, and he was commonly known to liis contempo¬ 
raries as Adam d’Arras or Adam le Bossu, sometinu'S simply as Le 
Bossu d’Arras. Adam studied grammar, theology and music at the 
Gistercian abbey of \'aucclles, near C'ambrai. He joined the house¬ 
hold of Robert II,. count of xXrtois in 1:7^; and from 1 was 
attached to Charles of Anjou, brother of Charles IX., W’hosc 
fortunes he followed in Egypt, Syria, Palestine and Italy. At the 
court of Charles, after he became king of Naples, Adam wrote 
his Jrit dr Robin ct Marion, the most famous of his works. He 
died between 1^85 and 1288. Adam’s shorter pieces are accom¬ 
panied by music, of which a transcript in inocltrn notation, with 
the original score, is given in Coussemakcr's edition. 

His Jru dr Robin rt Marion is cited as the earliest French play 
W'ith mu.sic on a secular subject, and on the strength of it he has 
been dubbed by some the father of opt'ra-comique. It takes the 
form of a dramatic jiastoral introducing a number of characters 
and consists of a dialogue varied by refrains already current in 
popular song. The melodies to which these are set have the 
character of folk-music, and are more spontaneous and melodious 
than the more elaborate music of his songs and motets. A modern 
adaptation, by Julien Tiersot, is occasionally performed. Another 
of his plays, Le jeu Adan or Le jeu de la Fruillee (r. 1 262 ), was 
a satirical drama in which he introduced himself, his father and 
the citusens of Arras, with their peculiarities. His works include 
further a Congd, or satirical farewell to the city of Arras, and an 
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unfinished cfianson de geste in honour of Charles of Anjou, Le roi 
de Sidle, begun in 128-’, 

Bibliography. —The only MS. which contains the whole of Adam's 
work is the La Valli^rc MS. (No. 25, i;o6) in the Bihliothcquc 
Nationale, Paris, dating from the latter half of the 13th century. 
Many of his pieces are also contained in Douce MS. 308, in the 
Bodleian Library, O.Tford. His Ocuvns completes (1872), were edited 
bv L. de Cou.ssemaker. See J. Tiersot, Sur le jeu Robin et Marion 
(1H08) ; L. Nicod, Lcs Partures Adan, Les Jeux partis d'Adam dr la 
Halle (10x7); and, for full bibliography of works on the subject, No. 6, 
of the Bibliothtque de bibliographies critiques, by Henri Guy, 

ADAMITES or ADAMIANS, a sect of heretics that flour¬ 
ished in North Africa in the 2nd and 3rd centuries. Basing itself 
probably on a union of certain gnostic and ascetic doctrines, this 
•-ect pretended that its members were re-established in Adam’s 
state of original innocency. 

ADAMNAN or ADOMNAN (c. 624-704), Irish saint and 
historian, was born at Raphoe, Donegal, Ireland. In 670 he was 
elecletl abbot of Hy or Iona, being ninth in succession from the 
founder, St. Columba. In 6S0, while on a visit to King Aldfrith 
of Northumbria he was led to adopt the Roman rules on the date 
of Raster and on the tonsure, but failed to enforce the change upon 
his monks. 

We owe to Adamnan two valuable works, the anecdotic Life of 
SI. Columba, preserving the authentic trails of the saint, and the 
l)c locis sarielis, an account of Arculf’s travels in the Holy Land, j 
which, in the longer version of Bede, was a kind of guide-book to i 
the holy places in Palestine throughout the middle ages. I 

Adamnan is sometimes credited with Adamnau's Vision, the 
Irish vtT.sion of which is in a 12th century MS. in Dublin. 

Hull looRAFirv.—Thirteen M.SS. of the original ArcuIf-.Adamnan 
narrative e.xisl, and fully 100 ol Bede’s ahridgrneiit of the former; the 
mo l important, containing all tin* plans, are (i) Berne, ('ant»)n 

I. ibrar>’, 382, of qth century; (2) I’aris, Natitmal Library, Lat. 13,048, 

of r;lh century; a third London, Brit. Mus., Cotton, Tib. J.>.V., 

of 8th-(}th centuries, tliough damaged by fire and lacking the illustra¬ 
tions, is of value for the text, being the oldest of all. The best edition 
is that of Tobler in Itinera et Descriptiones Terrae Sanclar (1877); 
we may also mention that of 1870, by Dch>it, in his Rssai sur les 
(inciens pHerinuges d J^ru.salem. See further Delpit's remarks upon 
Arculf in the .same work, 260-304; Beaxley, Dawn of Modern (Geog¬ 
raphy, i. T31-41 (i8q7), and J. L. Maipherson, Arruljus* Pilgrimage 
to (he Ilolv Land (1K99). The Life of St. Columba was edited bv 

J. T. Eowlcr (1894). 

ADAM OF BREMEN (died c. 1076), historian and 
geographer, was, according to one tradition, born at Meissen 
(Sa.xony) before 1045. In 1069 he appears as a c.mon of Bremen 
and master of the cathedral school. On the death of Adalbert, 
archbishoi) of Bremen, in 1072, he began the Historia Hamma- 
bnrgcnsis Ecclesiac, which he finished about 1075. Adam’s 
Historia —known also as Gesta Ilammaburgcnsis Ecchsiac Ponti- 
ficum, Bremensium pracsuJuni Historia, and Historia ccclesiastica 
—is a primary authority, not only for the great diocese of 
Harnburg-and-Bremen, hut for all North German and Baltic 
lands (down to 1072), and for the Scandinavian colonies as far 
as America. 

Here occurs the earliest mention of Vinland, and here are also 
references of great interest to Russia and Kiev, to the heathen 
Prussians, the Wends and other Slav races of the South Baltic 
coast, as well as to Finland, Thule or Iceland, Greenland and the 
Polar seas, which Harald Hardrada and the nobles of Fri.sia had 
attempted to explore in Adam’s own day (before 1066). Adam’s 
account of North European trade at this time, and especially of 
the great markets of Jumne at the mouth of the Oder, of Birka 
in Sweden and of Ostrogard (Old Novgorod?) in Russia, is also 
of much value. 

Flis work, which places him among the first and best of German 
annalists, consists of four books or parts, and is compiled partly 
from written records, and partly from oral information mainly 
gathered from experience or at the courts of Adalbert and Sweyn 
Estrithson, king of Denmark. Of his minor informants he names 
several, such as Adelwarcl, dean of Bremen, and William the 
Englishman, “bishop of Zealand.” formerly chancellor of Canute 
the Great, and an intimate of Sweyn Estrithson. The fourth (per¬ 
haps the most imp>ortant) book of Adam’s History, variously 


j entitled Libcllus de Situ Dartiae et reliquarum quae trans Daniam 
sunt regionum, Dcscriptio Insularum Aquilonis, etc., has often 
been considered, but wrongly, as a separate work. 

BiBLioGRArnv.—Ten MSS. e.xist, of which the chief are (1-2) 

I CojH’nhagen, Royal Library, Old Royal Collection, No. 22Q(), of 12th 
j to 13th cents.; No. 718, of JSlh cent.; (3) Leyden University, Vos-s. 

! t-at. 123, of nth cent.; (4) Rome, \ atican Library, 2010; (5) Vienna, 
I Hof‘U. Staalsbibliothek, 413, of 13th cent.; (6) Wolfenbiittcl, Ducal 
Library, Gud. 83, of 15th cent. There are 15 editions of the Historia, 
in whole or part; the first published at Copenhagen, 1570 (the first 
of the Libellus or Descriptio Ins. Aquil. appeared at Stockholm in 
1O15), the best at Hanover (1840, by Lappenberg, in Script ores Rerum 
Cermanicarum; re-k-iued by L, Weiland, 1876), and at Paris, 1884 
(in Migne’s Patrologia Latina, cxlvi.). See also Beazley, Dawn of 
Modern Geography, ii. 514-48 (iQoi). 

ADAMS, ABIGAIL SMITH (1744-181^^), wife of John 
Adams i^q.v.), second President of the United States, was born in 
Weymouth, Ma.ss., on Nov. 23, 1744. She was the daughter of 
William Smith, a Congregational minister, and w;is descended 
through her mother, Elizabeth ()uincy, from Thomas Shepard of 
Cambridge, a noted Puritan divine. Despite scanty education 
and delicate health, she became a terse and vigorous writer and 
exercised much influence on the soci;il and political life of her 
time. In 1764 .she was married to John Adams, then jiractising 
law in Boston. During the first ten years of this union .she lived 
in peace and quiet, though always ardently sharing her husband’s 
interests in the growing disjmtes that culminated in war. In this 
period she became the mother of a daughter and three son.s. one 
of whom, John (Juincy Adams, rose to the presiileiicy of the 
United States. But during the second ten years of married life 
she was practically .sejiaraled from her husband, who was absent 
attending Congress and serving on diplomatic missions in Europe. 
She resolutely supjKirted him in his insistence upKin the Declara¬ 
tion of Independence and aidi'd him and his cau.se with loyal zeal 
during the many dark days that followed. In 1784 she rejoined 
her husband in I'rance and in 1 785 accompanied him to England, 
where, as the wife of the first minister of the United States, the 
then but newly lost .American colonies, to the court of George 
HI., .she met with social discourtc'.sies which she long rc.sentccl. 
From 1789 to 1801, when her husliand was successively vice 
jircsidcnt and president, she lived in a simple manner in Wa.shing- 
lon. Since the publication by C. F. Adams in 1876 of The Familiar 
Letters of John Adams and his Wife increased interest has cen¬ 
tred in the career of the stout-hearjed Puritan woman who was 
both the wife and the mother of a President of the United States. 
She died at Braintree, now ()uincy, Mass., on Oct. 28, 1818. 

Rmi.iooKAPiiY. Laura Elizabc*th Richards, Abigail Adams and Her 
Times (1917); Gamaliel Bradford, Portraits of American Women 
(1919) ; Dorothie Bobbv, Abigail Adams, the Second First Lady (1929). 

ADAMS, ANDREW LEITH (1827-1882), Scottish natu- 

ralist and palaeontologist. An army surgeon, he studied natural 
history in India and Kashmir, in Egypt, Malta, Gibraltar and 
Canada; and his observations on the fos'^il verteicrata of the 
Maltese Islands made him a recognized authority on fossil 
elephants. 

See his Notes of a Naturali.d in the Nile Valley and Malta (London, 
1870), and Monograph on the. British Fossil Elephants (Palaeonto- 
graphical Sot.) (London, 1877-81). 

ADAMS, CHARLES CHRISTOPHER (1873- ), 

American zoologist, born in Clinton, 111 ., July 23. 1873. He gradu¬ 
ated from Illinois Wesleyan university in 18C95, received the degree 
of master of science from Harvard university in 1899 and of 
doctor of philosophy from the University of Chicago in IC908. He 
was assistant in biology at Illinois Wesleyan university in 1895- 
96, assistant entomologist in the Illinois State Laboratory of 
Natural History in 1896-98, curator of the museum, University 
of Michigan, in 1903-06, and director of the Cincinnati Society 
of Natural History in 1906-07. From 1908 to 1914 he was asso¬ 
ciate in animal oecology in the University of Illinois, and from 
1914 to 1926 assistant professor and professor of forest zoology 
in the New York college of forestry, and from 1919 to 1926 direc¬ 
tor of the Roosevelt Wild Life Experiment station, both at Syra¬ 
cuse, New York. In 1926 he was appointed director of the New 
York State museum, Albany, New York. His published writings 
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include Guide to the Study of Animal Ecology (1914) and nu¬ 
merous articles on faunas, habitats and associations, especially 
of prairies, lakes and forests, migration, geographical distribution 
ancl the relation of animal oecology to state and national parks. 
ADAMS, CHARLES FOLLEN (1 842- tcjiH), American 

humorous poet, was born in Dorchester, Mass., April 21, 1842. 
fic received a common .school education. Early in the Civil War 
he entered the Union army and at (ieltysburg was wounded and 
taken (>risoner. In 1872 he began writing verses in (ierinan dia¬ 
lect, chiefly huni(»rous, for juvenile periodicals. Collections of 
his ver.se were publi.shed under the title Lecdle Yawcob Strauss, 
utid Other Poems (1877) and Dialect liallads (1887), His com- 
|)lele poetical writings under the title Yawcob Strauss, and Other 
Poems, with illustrations by “lloz,” were published in 1910. He 
died in Itoston, Mass , March 8, 1918. 

ADAMS, CHARLES FRANCIS (1807-1880), American 

diplomatist, son of John Quincy Adams, and grandson of John 
Adams, was born in boston (Mass ) Aug. iH, 1807. His father, 
having been a[)fM)inted minister to Russia, took him in iHoo to St. 
Petersburg, where he.' acejuired a pc'rfect familiarity with I'rench. 
learning it as his nativ(> tongue. After eight years spent in Russia 
and Enghind, he attended the Boston Latin school for four years, 
and in 1825 gradiialccl at Harvard, fie livc'd for two years in the 
executive mansion, Washington, duritig his father's presidential 
term, studying law and moving in a society where he met Weh.ster, 
('lay, Jackson and Randolph. Returning to Boston, he devoted 
ten years to business and study, and wrote for the North Ameriian 
Review. He also undertook the management of his father'.s p(‘- 
cuniary affairs, and aclivedy supported him in his contest in the* 
House of Representatives for the right of j)etificm and the anti- 
slavery cause. In iS.vS he wrote an eftective and widely read 
political pampldet, entitled, after Edmund Burke’s more famous 
work. An Apfn’id from the New to the Old ]l'hi^s. He was a mem¬ 
ber of the Massachusetts general court from 1H40 to 1845;, sitting 
for three years in the House of ReprescaUatives and fc»r two years 
in (he Senate; and in iH4()-48 he edited a party journal, the 
liosion U’hif^. In 1S4H he was prominent in politics as a “C'on- 
science Whig,” i)resi(ling over the* Buff.ilo coiiv'^ention which 
formed the I'ree Soil party and nominated Martin Van Buren for 
president and himself fc^r vice-president. He was a Republican 
member of the ,V)th ('ongress. wdiich assernblcal Dec. 5, 1851), and 
during the second session (Dec. iSCco-March 4, iSoi ) he rep- 
resc'ntcd Massachusc'tts in the t’ongressional (’ommiitc-e of 3.^ at 
(he time ot the secession of seven c»f the .'southern slate's. His 
.selection by (he* chairman of this committee, 'Fhomas Corwin, (o 
present to the full comiTiittee certain propositiems agreed upon by 
two-thirds of the Republican rneml)ers and his calm and able 
speech of J;m\. 31. iS(n, in the House served to make him conspic- 
uou.s before Congress and the country. Together with William H. 
Seward, he stood for the Republican policy of concession; and, 
while he was critici/cHl srveredy and charged with inconsistency in 
view of bis rc*c ord as a ’‘Conscienc e' Whig," he* was of the same 
mind as President Eiiuoln, willing to coruede non-essentials, but 
holding rigidly to the principle, proi^c'rly understood, that there 
must be no extc'iision of slavery He lu lic'ved (h.at as the Repub¬ 
licans were the victors (hc‘v ought to show a spirit of conciliation, 
and that the policy of righteousness was Iikewi.se one of expe¬ 
diency, .since it would have for its result the holding of the border 
slave states with the North until March 4, when the Republicans 
could take possession of the government at Washington. With (he 
incoming of the new administration, Secretary Seward secured for 
Adams the appointment of mini.stcr to Creat Britain. So much 
.sympathy was shown in England for the South that hi.s path was 
beset with ditTuultie*s; but his mission was to prevent the interfer¬ 
ence of Clreut Britain in the struggle; and while the work of Lin¬ 
coln, Seward .and .Sumner, and the cause of {'mancipation, tended 
to this end, the" .American ministc'r was insistent and unyielding, 
and knew how to present his case forcibly and with dignity. He 
laboured with energy and di.scrction to prevent the sailing of the 
“AlaKima”: and. when unsuccessful in this, he persistently urged 
upon the British (Jovernment it.s responsibility for the destruction 
of American merchant vessels by the privateer. In his own diary 


he shows that underneath his calm exterior was keen anxiety. 
Adams was instrumental in getting Lord John Russell to stop the 
“Alexandra,” and to order the detention in Sept. 1863 of the two 
ironclad rams intended for the Confederate States. Adams re¬ 
mained in England until May 186S. His last important work was 
as a member, in 1871-72, of the tribunal at Geneva which settled 
the “Alabama” claims. He died at Boston, Nov. 21, 1886. 

He edited the works of John Adams (1850-56), and the Memoirs 
of John Quincy Adams (1874-77). See the excellent biography (Bos- 
tem, 1900) hy his son, Charles Francis Adams, Jr., and E. W, Adams, 
Great Britain and the American Civil War (1925). 

ADAMS, CHARLES FRANCIS (1866- ), Secretary 

of the Navy in President Hoover’s cabinet, was born in Quincy, 
Mass., August 2, 1866. great-grand.son of John Quincy Adams, 
6(h President, and great-great-grandson of John Adams, 2nd Pres¬ 
ident of the United States; A.B., Harvard, 18S8; LL.B., 1892; 
admitted to Suffolk bar 1893. He was a member of Quincy City 
Council, 1893-1895; mayor, 1896-1897; trea.surer of Harvard 
College, 1898-19^9; amateur skipper on yacht “Resolute," which 
won the International Yacht Races, 1920; ai)pointed Secretary 
of the Navy, March 5, 1929. He was a member of the American 
delegation at the London Naval Conference, 1930. 

ADAMS, CHARLES KENDALL (185 5-190 2), American 
educator and hi.storian, was born in Derby, \’t.. on Jan. 24, 1835. 
He graduateil in 1861 at the University of Michigan, where he 
was iiistruetor of history in 1862, assistant profes.sor of history 
in 1863-67 and professor of history in 1868-85. From 1885 to 
189J he was president of Cornell univ'crsify, sueiccding A. D. 
White iq.v.), and from 1892 to 1902 he W'as president of the Uni¬ 
versity of Wisconsin. He edited Representative British Orations 
(1884). His piublished works include Democracy and Monarchy 
in France (1874) and Christopher Columbus (i8g:). He died in 
Redlands, Calif., on July 26, 1902. 

Sec Charles Fo.ster Smith, Charles Kendall Adams (1924). 

ADAMS, CLEMENT (I5ig?-I587), Engli.sh author, He is 
supposed to have been tutor to the royal jiages at Greenwich. 
His Aui^loruni Navigatio ad Moscovitas i.s an account of the 
journey to Moscow made by Chancellor and Willoughby in 1553, 
and an English translation was printed by Hakluyt in his Prin¬ 
cipal Navigations, vol. i. (1598). 

ADAMS, EPHRAIM DOUGLASS (1865-1930). Ameri¬ 
can educator and historian, brother of Henry Carter Adams (q.v.), 
was born in Decorah, la., Dec. 18, 1865. He graduated in 1887 
from the University of Michigan from which in 1890 he received 
the degree of doctor of philosophy. From 1891 to 1899 he was 
assistant and associate professor of history and sociology, and 
from 1899 to igo2 professor of European history in the Univer¬ 
sity of Kansas. He was associate professor of history in Leland 
Stanford university from 1902 until 1906, when he was made 
professor. 

His published writings include Control of the Purse in the. United 
Slates Government (1894), The Influence of Grenville on Pitt's 
Foreign Policy (1904), British Interests and Activities in Texas (iqio), 
The Power of Ideals in United States History (1913), Great Britain, 
America and Democracy (1919), Great Britain and the American 
Civil War (1925) and numerous papers and reviews in historical 
journals. 

ADAMS, FREDERICK UPHAM (1859-1921), American 
author and industrial engineer, was born in Boston, Mass., on Dec. 
10. 1859. Pie removed to Elgin, Ill., and graduated at the high 
school there in 1876. He then studied mechanical engineering, 
which he practi.sed from 1882 to 1890. In 1886 he invented an 
electric lamp-post, and in 1887 devised a form of electric light 
tower. He wrote books on engineering and on social subjects and 
also novels. He died in Larchmont, N.Y., on Aug. 28, 1921. 

Among his works are; Atmospheric Resistance and its Relation to 
the Speed of Railway Trains (1893); President John Smith (1896) ; 
The Kidnapped MiUioncJres (1901) ; John Burt (1903); How Cities 
are Governed in Great Britain (1904) ; John Henry Smith (1905) ; 
The Bottom of the Well (1905) ; The Revolt (1907); The Vegetarians, 
a drama (1911); Ramley, a drama (1911); The Conquest of the 
Tropics (1914); The Romance of Big Business (1915); The Open 
Shop (1919)- 

ADAMS, GEORGE BURTON (1851-1925), American 
educator and historian, was bom in Fairfield, Vt., June 3, 1851. 
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He graduated from Beloit college, Beloit, Wis., in 1873, and 
received the degree of doctor of philosophy from the University 
of Leipzig, Germany, in 1886. He was professor of history in 
Drury college, Springfield, Mo., from 1877 to 1888, when he 
became professor of history at Yale. From 1895 to 1913 he was 
editor of the American Historical Review. He edited Duruy’s 
Middle Ages, Bemont and Monod’s Mediaeval Europe, and Select 
Documents of English Constitutional History. He died in New 
Haven, Conn., May 26, 1925. 

His published works include Civilization During the Middle Ages 
(]8g4), The Growth of the French Nation (1896), European History 
(iSgg), The Origin of the English Constitution (1912), Outline Sketch 
of English Constitutional History (1918), The British Empire (1919) 
and The Constitutional History of England (1921). 

ADAMS, HANNAH ( 1755-1831), American writer, was 
born in Medficld, Mass., in 1753. She is said to be the first woman 
in America to have made literature a profession. By private 
study, which she began at an early age, she acquired much varied 
learning, including some acquaintance with Latin and Greek. 
Through family reverses she was compelled from her 17th year 
to provide for herself. Her writings, though they brought reputa¬ 
tion and friends, yielded but little pecuniary profit. Among her 
chief works were Views of Religious Opinions (1784'!, History of 
New England (1799), Evidences of Christianity (1801) and His¬ 
tory of the Jews (1812). Her Autobiography, with additions by 
Hannah F. Adams, was published in 1832. She died in Brookline, 
Mass., Nov. 15, I S31. 

ADAMS, HENRY (1838-1918), American historian, son of 
Charles Francis Adam.s and grandson of John Quincy Adams, w'as 
luirn in Boston, Ma.ss., on Feb. 16, 1838. He graduated at Har¬ 
vard in 185S, studied abroad, and was private secretary to his 
father when the latter was a congressman and mini.ster to England. 
Thereafter for a brief time he did political WTiting in Washington ; 
and from 1870 to 1877 he was assistant professor of history at 
Harvard, for most of the period also acting as editor of the 
North American Review. He is considered to have been the first 
to conduct historical seminary work in the United States. Ilis 
History of the. United States from iSni to iSij (9 vols. 18S9-91, 
new^ ed. 1909) took its place as the best work on the administra¬ 
tions of President.s Jefferson and Madi.son, being specially notable 
for its account of the diplomatic relations of the United States 
during this period, and for its es.sential impartiality. This, like 
his other hi.storical and biographical works such as the Life of 
Albert Gallatin (1879), John Randolph (1882), Historical Essays 
(1891), and Chapters of Eric and Other Essays (1871, with 
Charles Francis Adams, Jr.), won him a reputation among 
scholars. His Mont Saint Michel and Chartres (1913, privately 
printed 1904) and The Education of Henry Adams (1918, pri¬ 
vately printed 1906) revealed him to a much wider audience as 
a writer of delicate sensibilities and lefined taste. Mont Saint 
Michel and Chartres is one of the most valuable studies of medi¬ 
aeval ism yet produced in America, not only for the aid which it 
affords in the appreciation of the literary and architectural monu¬ 
ments of the past, but for the conception which it gives of the 
animating forces which produced these monuments. The auto¬ 
biography which attempted to show how ill-adapted eighteenth- 
century' man and education were for the needs of the twentieth 
century was one of the most widely discussed books of it.s 
decade in America. Correlating with these books to a certain 
extent was Adams’s Letter to American Teachers of History 
(1910). He died in Washington on March 27, 1918. Posthumous 
publications were The Degradation of the Democratic Dogma 
(toiq, with an introduction by Brooks Adams) and Letters to 
a Niece and Prayer to the Virgin of Chartres by Henry Adams, 
vdth .4 Niece’s Memories by Mabel La Farge (1920). After his 
death he was named by Henry Holt as the author of Democracy, 
an anonymous novel of 1880. 

His elder brother, John QmNCY Adams (1833-1894), a grad¬ 
uate of Harvard (1853), practised law, and was for several terms 
a Democratic member of the Massachusetts general court. In 
1872 he was nominated for vice president by the Democratic 
faction that refused to* support Horace Greeley. 

Another brother, Ch.wiles pRAxas Adams, Jr. (1835-1915), 


born in Boston, on May 27, 1835, graduated at Harvard in 1856, 
and was admitted to the bar in 1858. During the Civil War he 
served on the Union side, receiving, in 1865, the brevet of 
brigadier general. He was president, of the Union Pacific railroad 
from 1884-00, having previously become widely known as an 
authority on the management of railways. In iqoo-oi he was 
presitlent of the American Historical Association. He died in 
Washington, D C., on March 20, 1915. His autobiography was 
published in 1916 w'ilh a memorial address by Henry Cabot Lodge. 

Amonp his writings are: Railroads, Their Origin and Problems (rev. 
cd. 1887) ; Three E^pisodes of Massac huselis History (1892) ; a biog¬ 
raphy of hi.'i father, Charles Francis Adams (iqoo) ; Lee at Appomat¬ 
tox and Other Papers (1902) ; Three Phi Beta Kappa Addresses 
(1007); Studies Military and Diplomatic lyjs-iSOy (1911); and 
Atlantic Historical Solidarity (1Q13), lectures delivered at Oxford. 

Another brother, Brckiks Adams (1848-1927), was born in 
Quincy, Mass., on June 24, 1S48, graduated at Harvard in 1870, 
and until 1881 practised law. He died in Boston, Feb. 13, 1927. 

His writings include: The Emancipation of Massachusetts : The 
Dream and the KeciUly (rev. ed. igio) ; The Law of Civilization and 
Decay (1895) ; America's Economic. Supremacy (iqoo) ; and J’he 
New Empire (1902). 

ADAMS, HENRY CARTER (1852-1921), American 

economi.st, was born at Daven[K)rt, la., Dec. 31, 1852. He was 
educated at Iowa college and Johns Hopkins university, where 
he was a fellow 1876-78, and in French and German universities. 
He afterwards taught at Cornell university, and in 1887 became 
professor of political economy ami finance in the University of 
Michigan. He also liecame statistician to the Interstate Com¬ 
merce Committee and was in charge of the transport department 
in the 1900 census. His principal works include The State in 
Relatioti to Industrial Aetio7i (1887); Public Debts (1887); 
The Science of Finance (1888); Economics and Jurisprudence 
(1897); Description of Industry (1918) and American Railway 
Accounting (1918). He died Aug. it, 1921. 


ADAMS, HERBERT (1858 1945), American sculptor, was 
born at West Concord (Vt.) on Jan. 28, 1858. He was educated 
at the Worcester Institute of 
Technology and at the Massa- 
ihuselLs normal art school, and 
in 1885-90 he wa.s a pupil of 
Antonin Mercie in Paris. In 
1890-98 he was an instructor in 
the art .school of Pratt institute, 
Brooklyn, New York. In 1906 
he was elected vice-president of 
the National Academy of De¬ 
sign, New York, and from 1917- 
20 .served as president. He cx- 
jierimenled successfully with 
some polychrome busts and 
lintc'd marbles, notably in the 
“Rabbi’s Daughter” and a por¬ 
trait of Julia Marlowe, the 
actress. He was at his best in 
his portrait busts of women, the 
finest example being the .study, 
completed in 1887, of Miss A. 
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Adams’S polychrome bust ‘ PRI. 

MAVERA’’ SHOWS A LEANING 
TOWARD THE ITALIAN ‘’QUATTRO. 

CENTO” AND THE WORK OF THE V. Poncl, whom he afterwards 
DELLA ROBBIAS married. Among his other pro¬ 

ductions are a fountain for Fitchburg (Mass., 1S88) ; a number of 
works for the Congressional library, Wa.shington, including the 
bronze doors (“Writing”) begun liy Olin Warner, and the statue 
of Prof. Joseph Henry; memorial tablets for the Boston Slate 
Hou.se; a memorial of Jonathan Edwards at Northampton 
(Mass.); statues of Richard Smith, the type-founder, in Phila- 
clelphia, and of William Ellery Channing, in Boston (1902); the 
Vanderbilt memorial bronze doors for St. Bartholomew’s church, 
New York; the group of figures for McMillan fountain in Mc¬ 
Millan park, Washington (D.C.); reliefs for tomb of Ellen Axson 
Wilson (Mrs. Woodrow Wilson). He died May 21, 1945. 

ADAMS, HERBERT BAXTER (1850-1901). American 
historian and educationalist, was born at Shutesbury (Mass.) on 
April t6, 1850. He graduated at Amherst, at the head of his class, 
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in \P>72; and afirr studying at Gottingen and Berlin he received 
the degree of I'h U. at Heidelberg in 1876, with the highest hon¬ 
ours 'fherealter alniost until his death he was connected with 
the Johns Hopkins university, Baltimore (Md ), becoming profes¬ 
sor of Aiiierit an and institutional history in r8gi. hie was one 
of the founders of the American Historical Association, of which 
he was secretary until 1900. In 1882 he founded the “Johns Hop¬ 
kins I niversity Studies in Historical and Tolitical Science,” of 
W'liiili he hcaaine editor. It w'as as a teacher, however, that 
Ad.(fils rendered his most valuable services, and many American 
bisiornal stholars owe their training, and to a considerable extent 
their enthusiasm, to him. He died at Amherst (Mass.) on July 
.^0, 1901. Among his w’ritings arc: Maryland's Influnice in Found- 
ifii: a National Commonuralth (1877); Methods of Ilhtorkal 
Study (1884) ; Maryland's Influence upon Land Cessions to the 
I uited States ( 1885 ); and the IJfe and W ritings of Jared Sparks 
(iHg.O. 

See Ifcrhrrt B. Aihim'^: Tributes of Friends (1002); extra vol. 
(.wiii ) of “Studies in Historical and Political Science.” 

ADAMS, JOHN (178S-1829), setond president of the 
Tnited Slates of Amerii a, was born Oct. 30, 1735, in what is 

now' the town of (Juincy - - — 

(Mass ), His father, a farm«T, 

fourth generation in desient 

from Henry Adams, who emi- i'jfc” Hk ' 

grated froni I)ev()nshire, Eng- 

Boy 1 st on Adams, Young Adams L 

graduated from Harvard tollege birthplace of john adams. 
in 1755. and lor a time taught slcond president of the united 
in .s( hool at Worcester and states of America, at ouincy. 
studied taw in the oftlce of Rufus 

Putnam In 1758 he was admitted to the bar. Prom an early 
age he di'veloped the habit of writing clesi riptious of events 
and impression.s of men. Ihe earliest of these is his rejMrrl of 
the argument of James Otis in the superior court of Massa¬ 
chusetts a.s to the constitutionality of writs of assistance. This 
w'a.s in 1761, and (he argument inspired him with zeal for the 
cause of the Aineriian colonies, ^'ear.s afterwards, when an 
old man. Adams undertook to write out at length his recollections 
of this scene; it is instructive to compare the two accounts. John 
Adams had none of the ciualilies of pojnilar leadership which 
were .so marked .1 characteristic of his second cousin, Samuel 
Ad.ims; it was ratlicT as a constitutional l.iw^er that he induenced 
the' course of evc-nt.s. Hc' was irnpetuou.s, intense and often 
vc'hement, unlliiu hiiigly courageous, devotecl with his whole send 
to the cause- he had es[Hnisecl; hut his vanity, his j>ricle of opinion 
and his inborn contentiousiu-ss were serious handicajis to him in 
hi.-i poliiieal c .irec-r. Tliese cjualitic-s wc-re particularly m.anifc-stecl 
at a laic-r period—as, tor ex.imple, during his term as president. 
He- Iirst made- his intluemc- widely fc-lt and became conspiciious 
as a leader of the- Massachusetts Whigs during the discussions 
with rc'g.ircl to the Siam[> Act of i7t»v In that year he drafted 
(he instructions which wc-ie sc-n( by the town of Braintree to its 
rc-pie.sentalivc's in the Massachusetts legislature, and which served 
as a model for other towns in drawing uj) instructions to their 
rc-pr<-seni.itives; in .Aug. 1705 lie contributed anonymously four 
notable- artiiles to (he Boston Gazette (republishc-ci separately in 
London in 170S as A Disserliition on the Canon and Feudal Laze), 
in which he arguc-d that (he opposition of the colonies to the 
Stamp .Act w.is a part of the nevc*r-encling struggle between in¬ 
dividualism and corporate authority; and in Dec. 1705 he de¬ 
livered a speech before the governor and council in which he 
pronouiu eci (he St .imp Act invalid on the ground that Ma.s.sachu* 
setts, being without rt'pre.sentatiori in parliament, had not as¬ 
sented to it. In T70S he removed to Boston. Two years later, 
with that degree- of moral courage which was one of his dis¬ 
tinguishing characteristics, as it has l>ccn of his descendants, he. 
aided by Josi.ih Quiiuy. Jr., defended the British .soldiers who 
were arrested after the “Bo.slon Massacre,” charged with caus¬ 


ing the death of four persons, inhabitants of the colony. Tht- 
trial re.sulted in an acquittal of the officer who commanded the 
detachment, and most of the soldiers; but two soldiers were 
found guilty of manslaughter. These claimed benefit of clergy 
and were branded in the hand and released. Adam.s’s upright and 
patriotic conduct in taking the unpopular side in this case met 
with its just reward in the following year, in the shape of his 
election to the Massachusetts Hou.se of Representatives by a 
vote of 418 to i iS. 

John Adams was a member of the Continental Congress from 
j 1774 to 1778. In June i 775, with a view to promoting the union 
i of the colonies, he seconded the nomination of Washington as 
j commander-in-chief of the army. His influence in congress was 
j great, and almost from the beginning he was impatient for a 
separation of the colonics from Great Britain. On June 7, 1776, 
hc seconded the famous resolution introduced by Richard Henry 
Lee (vr.) that “these colonies are, and of a right ought to be, 
free and independent stales,” and no man championed thc.se 
re.solulions (adopted on July 2) so eloquently and effectively 
bi-fore the congress. On June 8 he was a[)poin(ecl on a com¬ 
mittee with Jefferson, Franklin, Livingston and .Sherman to draft 
a Declaration of Independence; and although that document 
was by the request of the committc^e written by Thomas Jeffer¬ 
son, it was John .Adams who occupied the foremost place in the 
debate on its adoption. Before this (juc-slion liad bet-n disposed 
of, Adams w^as placed at the head of (he board of war and ord¬ 
nance, and he also served on many other important committees. 

In 1778 John Adams sailed for France to supersede Silas 
Deane in the American commission there. But just as he em¬ 
barked that commission concluded the desired treaty of alliance, 
and .soon after his arrival hc adv'iscd that the number of com¬ 
missioners be reduced to one. His advice was followed and 
he returned home in time (0 be elected a member of (he con¬ 
vention which framed the Mass.achusetts constitution of 1780, 
still (he organic law of that commonwealth. With James Bow- 
dirin and Samuel Adams, hc formed a sub-committee which drew 
up the first draft of that instrument, and most of if probably 
came from John Adams’s jx-n. 

Before this work had been completed hc was again sent to 
Furope, having been chosen, Sept. 27, 1770. as minister jileni- 
[)()l(-ntiary for negotiating a treaty of peace and a treaty of 
coinmc-rce with Great Britain. Conditions wc-re not then favour¬ 
able for peace, however; the French Government, moreover, did 
not a|)prove of the choice, inasmuch as Adams was not .sufficiently 
lili.int and tractable and was from the lirsl suspicious of A'er- 
geiinc-s; and sub.seciucntly Benjamin l-Vanklin, Thomas Jefferson, 
John Jay and Henry Laurens were apjiuinted to co-operate with 
Aflams. jeffersem, however, did not cross the Atlantic, and 
! Laurens took little part in the lu-gotiations. This left the maii- 
; .igemc-nl of the business to the other three. Jay and Adams dis- 
: trnslc'd the good faith of the I'rench Govi-rnmc nl , Outvoting 
' I'ranklin, they decided to break tlieir instructions, wliiih rc-c|uired 
i (hem to “make the most candid conliiliiuial communications on 
I all subjects to (he ministers of our generous ally, the king of 
I France; to undertake nothing in the ni-gotiations for peace or 
' truce without their knowledge or concurrence; and ultimately 
, to govern yourself by their advice and opinion”; and, insiead, 
they dealt directly with the British commissioners, without con- 
, suiting the I’rench ministers. 7 'hroughout the negotiations Adams 
j was especially determined that the right of the United States 
! to the fisheries along the British-.Americaii coast should be rec- 
i ognized. rolitical conditions in Great Britain, at the moment 
I made the conclusion of peace almost a necessity with the British 
i mini>tr>’, and eventually the American negotiators were able to 
I secure a peculiarly favourable treaty. This preliminary treaty 
; was signed Nov. 30, i "82. Before these negotiation.s began, Adams 
I had spient some time in the Netherlands. In July 1780 he had 
j been authorized to execute the duties prcvnously assigned to 
I Henry’ Laurens, and at The Flague was eminently successful, 

' securing there recognition of the United States as an independent 
; government (April iq. 1782). and negotiating both a loan and, 

; in Oct. 1782, a treaty of amity and commerce, the first of such 
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treaties between the United States and foreign powers after that 
of I'eb. 1778 with France. 

In 1785 John Adams was appointed the first of a long line of 
at)le and distinguished American ministers to the court of St. 
fames's. When he was presented to his former sovereign, George 
III. intimated that he was aware of Adams’s lack of confidence 
in the French Government. Replying, Adams admitted it, clos¬ 
ing with the outspoken sentiment: “I must avow to your Majesty 
that 1 have no attachment but to my own country"—a phrase 
which mu.st have jarred upon the monarch’s sen.sibilities. While 
in London Adams published a work entitled .1 Defence of the 
Constitutions of Government of the I niteil States (1787). In 
this work he ably combated the views of Turgot and other 
Lurofiean writers as to the viciousne.ss of the framework of the 
^tale governments. Unfortunately, in so doing, he used phrases 
savouring of aristocracy which offended many of his country¬ 
men—as in the sentence in which he suggested that "the rieh. 
the well-born and the able” should be set apart from other men in 
a senate. Tartly for this reason, while Washington had the vole 
of every elector in the first presidential election of 1780, Adams 
reieived only 34 out of Oq. As this was the second largest num¬ 
ber he was declared vice-president, but he began his eight years 
in that office (1780-97) with a sense of grievance and of suspi- 
lion of many of the leading men. Differences of opinion with 
regard to the policies to be pursued by the new government 
gradually led to the formation of two W'ell-defined political 
group.s—the Federalists and the Democratic-Republicans—and 
Adams became recognized as one of the leaders, second only to 
Alexander Hamilton, of the I'ederalisls. 

Jn 1796, on the refusal of Washington to accept another elec¬ 
tion. Adams was chosen president, defeating I'homa.s Jetlerson: 
though Alexander Hamilton and other Federalists had asked that 
an ec|ual vote should be cast for Adams and Thomas Pinckney, 
the other Federalist in the contest, {larfiy in order that Jefferson, 
who was elected ^’ice president, might be excluded altogether, 
and partly, it seems, in the hope that Pinckney should in fact 
reiei\e more votes than Adams, and thus, in accordance with the 
system then obtaining, he ehnted iiresident, though he was 
intended for the second place on the I-’ederalist ticket. Adams’s 
lour years as chief magistrate (i 797-1801 ) were marked by a suc¬ 
cession of intrigues which cmliittered all his later life; they W'ere 
marked, also, tiy events such as the passage of the Alien and 
Sedition acts, which brought discredit on the Federalist parly. 
Moreover, factional strife broke out within the party itself; 
Adams and Hamilton became alienated, and members of Adams's 
(uvn cabinet virtually looked to Hamilton rather than to the 
president as their political chief. The United States was, at this 
lime, drawn into the vortex of European complications, and 
Adams, instead of taking advantage of the militant spirit which 
was aroused, patriotically devoted himself to securing peace with 
France, much against the wishe.s of Hamilton and of Hamilton’s 
adherents in the cabinet. In 1800, Adams w’as again the Federal¬ 
ist candidate for the presidency, but the distrust of him in his 
own party, the popular disapproval of the Alien and Sedition 
acts and the popularity of his opponent, Thomas Jefferson, com¬ 
bined to cause his defeat. He then retired into private life. On 
July 4, 1826, on the 50th anniversary of the adoption of the Dec¬ 
laration of Independence, he died at Quincy. Jefferson died on 
the same day. In 1764 Adams had married Abigail Smith (1744- 
1818), the daughter of a Congregational minister at Weymouth 
(Mass.). She was a woman of much ability, and her letters, 
written in an excellent English style, are of great value to students 
of the period in which she lived. President John Quincy Adams 
was their eldest son. 

Bibliography.— C. F. Adams, The Works of John Adams, with 
Uje (1850-56); John and Abigail Adams, Familiar Letters during the 
Revolution (1875); J, T. Morse, John Adams {1885; later edition. 
iSqg), in the “American Statesmen Series”; and Mellon Chamberlain, 
John Adams, the Statesman of the Revolution; with other Essays and 
Addresses (1898) ; W. C. Ford, ed. Statesman and Friend: Correspond¬ 
ence of John Adams with Benjamin Waterhouse (1927). (E. C.) 

ADAMS, JOHN COUCH (1819-1892), British astronomer, 
was born at Lidcot farmhouse, Lancast, Cornwall, on June 5. 


rSig. lie was educated at St. John’s College, Cambridge, and 
! was .senior wrangler and first Smith's prizeman of his year, 1843. 
; While still an undergraduate he read of certain unexplained irreg- 
i ularities in the motion of the planet Uranus and determined to 
inve.stigate them, w'ith a view to ascertaining whether they might 
not be due to the action of a remote undiscovered planet. Elected 
fellow of his college in 1S43, he at once attacked the problem. 
It was this: from (he observed perturbations of a known planet 
to deduce, by calculation, assuming only Newton’s law of gravi¬ 
tation, the ma.ss and orbit of an unknown disturbing body. By 
Sept. 1S45 he* obtained his first solution, and handed to Prof. 
Uhallis, the director of the Cambridge Ob.servatory, a paper giv¬ 
ing the element.s of what he described as "the new planet.” 

It was not until July 1840 that the .search for tlie new planet 
was begun at Cambridge. Meanwhile the French astronomer 
Leverrier bad been working along similar lines with cijually suc¬ 
cessful results, and a controversy arose as to whether the dis¬ 
covery of the new planet, Neptune, should be ascribed to the 
Engii.sh or the French astronomer. As the facts became known 
the world recognized that the two astronomers had iiKlepeiulently 
.solved the problem of Uranus. The new jilanet, at first called 
Leverrier by F. Ar.igo, received by general consent the neutral 
name of Neptune. Its mathematical prediction w'as an unsur¬ 
passed intellectual feat. 

In 1851 Adams became president of the Royal Astronomical 
Society. His lay fellowship of St. John’s College came to an end 
in 1S5J, hut Pc'mhrokc b'oliege elected him in the following year 
to a lay fellowship w'hich he held for the ri'St of his life. In 1858 
he became professor of m.ithematics at St. Andrews, hut leeturecl 
only for a session, when he vacated the chair for the Lowndean 
professorship of astronomy and geometry at Uarnhricige. Two 
years later he succeeded Challis as director of the Observatory, 
where he resided until his death. 

Although Adams's researdies on Neptune were those which a(- 
traited widc-st notice, his suhseciuent work on gra\ilationa! as¬ 
tronomy and terrestrial magnc'lism was not less remarkalile. In 
I. "<52 he published new auci accurate* lahk-s of the moon’s jiarallax, 
wliic h superseded J. K. Bure khardl's, and supplied corrections to 
the theories of DI. C. T. Damoiseau, G. A A Plana and P. G. 1 ). 
de Ponteeoulant. In the following ye.ir his memoir on the secular 
acceleration of the moon’s mc'an motion jiarlially invalidated 
Laplace’s famous exiilanation, which had held its i)lace unchal¬ 
lenged for 60 years. For lhc*se re.searches the Royal A.stronomical 
Society awarded him its gold medal in i8of>. The great meteor 
shower of 1866 turned his attention to the Leonids, whose proh- 
ahle path ancj period had alreiuly hc*en discussed by Prof. H. A. 
Newton. Adams ascertained that this cluster of meteors, whic'h 
belongs to the solar system, traverses an ciong;ited ellipse in 33 
years and three months, and is subject to definite ])crlurhatic)ns 
from the larger planets, Jupiter, Saturn and Uranus. 'I'hese re¬ 
sults W'ere published in 1867. I'en years later, W'hen G. . Hill of 
Washington expounded a new method fur dealing with the jirob- 
lem of the lunar motions, Adams brietly announced his ow'n un¬ 
published work in the same field, which, followirtg a parallel 
cour.se, had confirmed and supplemented Hill’s. 

The determination of the const .ants in Gau.ss’s theory of ter¬ 
restrial magnetism occupied him at intervals fm* more than 40 
years. The calculations involved great labour, and were not pub¬ 
lished during his lifetime. They were edited by his brother, 
Prof. 'W. Grylls Adams, and appear in the second volume of the 
collected Scientific Papers. Numerical cominitalions of this kind 
might almost be described as his pastime. The value of the con¬ 
stant known as Euler’s, and (he Bernoullian numbers up (o the 
62nd, he worked out to an incredible degree of accuracy. For 
Newton and his writings he had a boundless admiration; many 
of his papers, indeed, bear the" cast of Newton’s thought. He 
laboured for many years at the task of arranging and cataloguing 
the great collection of Newton’s unpublished mathematical writ¬ 
ings, presented in 1872 to the University by Lord Port.smouth, 
and wTote the account of them i.ssued in a volume by the Uni¬ 
versity Press in 1888. 

The post of astronomer-royal w'as offered him in iS8r, but he 
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prrfrrrt'd to [lursut; his peaceful (ourse of teaching ami research 
in (.'arnbrirlge. Afirr a long illness he (lied at the Cambridge 
Observatory on Jan 21, 1892, and was bifried in St. Giles’s 
cemetery, near hrs home. 

— Tkr Scientific Papers of John Couch Adam^, 4to 
vol, i. {iKy(i), and vol. it. txooo), cdifed by William Grylh Adarn.s 
anfJ Kulph Allen Sanip on, with a memoir by Dr J W. L tllaishrr, 
were publii^hrd by the Camt»ridj,'r University Press. The tirst volume 
rontains his previously published wniinKs; the M-eond ih(;-a; hit in 
manust ript, iiu hiding the substanii* of hb leetures on the I^unar 
■JUeory. A <ulleetion, virtually lotnplete, of Adams's papers regarding 
the di.sfoverv of N'eptune was (»rccntivl t)\' Mr-. Ad.ims to the library 
of St. John’s CrrlleKe. A desrription ol them liy Prrd, Sampson was* 
in'^Ttrd in the Memoirs of the Royal A-.ironomital Society (vol. liv. 

ADAMS, JOHN QUINCY (1707-184.S). eldest son of 
I're.sident John Adaiti.s, sixth president of the United State.s, was 
born on July ti, 1707, in that part of iJraintree that is now 
Quincy (Mass.), and was named after John (Juincy (lOho-i767), 
his mol her'.s grutulfathtT, who was for many years a prominent 
member of the Mas.sachusetts legislature. Jn 1778 and again in 
1780, young Adams artornpunied Jiis father to Kurope; studying 
in Paris in 1778-70 and at the I'niversit)’ of Leyden in 17S0. In 
17K0, also, he began to keep that diary which forms so conspicu¬ 
ous a rm orrl of the doings of hirnse-lf and his t ontr'm()oraries. In 
17M. at the age of 14, he amompanied bratieis Dana (174.^- 
iHu), American envoy to Russia, as his private secridary; but 
Dana was not rc'ceived by the* Russian Government, and in 17.S.! 
Adams joined hi.s father at Paris, where he acted as “additional 
sec ri tary" to the American commissioners in the negotiation of 
the treaty of jK'ace which com hided tlu^ War of Independence. 
Instead of accompanying his father to London, he, of hi.s own 
choir*', returned to Massac hu."*'!ts, graduated at Harvard college' 
in 17H7, three years later was admitted to practice at the' bar and 
at one*' opc'iied an ottice in Poslon. A series of pape-rs written by 
him in which he: coniroverled some of Thomas P.iirie's doctrines 
in lht‘ of Shin, and later another .seric's in which he 

ably supportc'd Ih*' neutral policy- of the- Administration toward 
hrance and Lngland, led to his appointment by \\ .isbington as 
minister to the Nc'therlancls in May G’cyj There was little for 
him to do at 'Uh*' Hague, but in the absc-nee cd' a minister at Lon¬ 
don, he tran.saclrd certain public btisines.s with the Lnglish fort'ign 
.secrc'lary. In 170(1 Washington ai>pointc'd liitn minislc-r to Portu¬ 
gal. hut before his departure thither his fallu'r John Adams he- 
ratne president and changc'cl his de'^tination (ci Hc-rlin (lyciy). 
Whilf* there, he ni'goti.ited (i7<)cD a treaty of amity and com¬ 
merce with Prussia. On rin'mas Jefferson s election to the' irresi- 
dency in iScao, the' cider Adams recalled his son, who rt'turned 
home in iSoi. 'Ihc- ne.vt year, lu' was elec ted to the M.issachuset Is 
f.c'trati', and in iSo.c was sc'ut to Washington as a mendier of the 
Sc'nate of the United State's 

lip to this lime, John Quincy Adams was regarded a.s bc-longing 
to the l ech'rali.st Party, hut he now found its general policy dis- 
plea,sing to him, was frowned iiiHm, as the son of his fathc'r, by the 
followers of Alc'xancler Hamilton, and found himself practically 
IKiwerlc's.s as an unpopular meinber of an unfiopular minority. He 
was not, and indec'd never was, a strict party man. (.)n the first 
nnportanl cjueslion that c amc' hefore him in the Senate, the ac- 
tjuisition of Louisiana, he* voted with the Re(>ublican.s, regardle.ss 
of the opposition of hi.s own sectioti. Jn Dec. rSo; he warmly 
seconded Jefiersons suggestion of an eml»argo and vigorously- 
urged instant action, saying. “The |)re.sidenl has rctcommended 
the measure on his high res|>onsibilily. 1 would not consider, I 
would not deliherate; 1 wc*uld act!" Within five hours the Senate 
had passed the Lmhargo hill and sent it to the House. The sup¬ 
port of a measure m) unpopular in New England caused him to be 
hated by the- I'ederalists the re, and cost him his seat in the Sc'n¬ 
ate; his succosor wa> cho'a n on June 3, 1S08, several months be¬ 
fore (he usual lime ol tilling the vacancy, and five clays later 
Adams resigned. In the same year hc' nllended the Republican 
congrcssional-cauc Us which nominated MadUson for the presidency, 
and thus definitely joined the Republicans Erom 1S06 to 1809 
Adams was jirofessor of rhetoric and oratory at Harvard. 

In 1809 President Madison sent Adams to Russia to represent 


the United States. He arrived at St. Petersburg (Leningrad) at 
the p.sychological moment when the tsar had made up his mind to 
break with Napoleon. Adams therefore met with a favourable re¬ 
ception and a disposition to further the interests of American 
commerce in every possible way. On the outbreak of the war be¬ 
tween the United States and England in 1812, he wa.s still at St. 
I‘etershurg. In September of that year, the Russian Government 
.suggested that the tsar was willing to act as mediator between the 
two belligerents. Madison precipitately accepted this proposition 
and sent Albert Gallatin and James Bayard to act as commis¬ 
sioners with Adams; but England would have nothing to do with 
it. In Aug. 1814, however, these gentlemen, with Henry Clay and 
Jonathan Russell, began negotiations with English commi.ssioncrs 
whi( h rc.sulted in the signature of the Treaty of Ghent, on Dec. 24 
of that year. After this Adams visited Paris, where he w-itnesseej 
the return of Napoleon from Elba, and then went to London, 
where, with Henry C'lay and Albert Gallatin, he negotiated (1815) 
a “(..’on vent ion to Regulate Commerce and Navigation.” Soon 
afterwards he became U.S. minister to Great Britain, as his father 
had been before him, and as his son, Charles Francis Adams, 
was after him. After accompilishing little in London, he returned 
to the United Stales in the summer of 1817 to become secretary 
of .State in the cabinet of President Monroe. 

Later Career. —As secretary of State, Adams playf'd the lead¬ 
ing part in the acquisition of Florida and the jjromulgation of the 
Monroe Doctrine. Ever since the acquisition of Louisiana suc¬ 
cessive administrations had sought to include a part at least of 
Florida in that purchase. In 18(9, after long negotiations, Adams 
succeeded in bringing the Spanish mini.ster to the point of sign¬ 
ing a treaty in which the Spaniards abandoned all claims to ter¬ 
ritory east of the Mississippi, and the United States relinquished 
all (laim to what is now known as Te.xas. Before the Span- 
i.sh Government ratified the treaty in 1820. Mexico, includ¬ 
ing I'exas, had thrown off allegiance to the mother country, and 
the United State.s had occupied Florida hy force of arms. The 
Monroe Doctrine {q.v.) rightly hears the name, of the president 
who in JS23 assumed the responsibility for its jiromulgaliun; but 
it was primarily the work of John <^)uincy Adams. Tfu; eight years 
of Monroes presidency (1817-251 are known as the “Era of 
Good Feeling.” As his second term drew' to a close, there was a 
great lack of good feeling among his official advisers, three of 
W'hora—Adams, secretary of State, Calhoun, secretary of War, and 
Crawford, secretary of the Treasury—aspired to succeed him in 
hi.s high oflice. In addition Henry Clay and Andrew Jackson were 
also candidates. Calhoun was nominated for the vice-presidency. 
Of the other four, Jackson received 99 electoral votes, Adams 84, 
Crawford 41, and Clay 37; as no one had a majority, the decision 
wa.s made by the House of Representatives, which was confined 
in its choice to the three candidates who had reteived the largest 
number of votes. Clay, who was speaker of the Huu.se of Repre¬ 
sentatives, and had for years assumed a censorious attitude toward 
Jackson, cast his intlucnce for Adams and thereby secured his 
election on the first ballot. A few days later Adams offered Clay 
the secretaryship of State, which was accei>ted. The w'holly unjust 
and baseless charge of “bargain and corruiition” followed, and the 
feud thus created between Adams and Jackson greatly intluenced 
the history of the United States. 

Up to this point Adams’s career had been almost uniformly suc¬ 
cessful, but his presidency (1825-29) was in most resjH;cts a fail¬ 
ure, owing to the virulent oppo.sition of the Jacksonians; in 1828 
Jack.son was elected president over Adams. It was during his ad¬ 
ministration that irreconcilable differences develo^xd between the 
followers of Adams and the followers of Jackson, the former be¬ 
coming know-n as the National Republicans, who with the Anti- 
Masons W’crc the precursors of the Whigs. In 1829 Adams retired 
to private life in the town of Quincy; but only for a brief period, 
for in 1830, largely by Anti-Masonic votes, he was elected a mem¬ 
ber of the national House of Representatives. On its being sug¬ 
gested to him that his acceptance of this position would degrade 
an ci-president, Adams replied that no person could be degraded 
by serving the people as a representative in Congress or, he added, 
as a selectman of his town. His service in Congress from 1S31 
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until his death is, in some respects, the most noteworthy part 
of his career. 

Throughout he was conspicuous as an opponent of the exten¬ 
sion of slavery, though he was never technically an abolitionist, 
and in particular he was the champion in the House of Represen¬ 
tatives of the right of petition at a time w'hen, through the in¬ 
fluence of the Southern members, this right was, in practice, 
denied by that body. His prolonged fight for the repeal of the so- 
called “gag laws” is one of the most dramatic contests in the his¬ 
tory of Congress. The agitation for the abolition of slavery, which 
really began in earnest with the establishment of the Liberator by 
William Lloyd Garrison in 1831, soon led to the sending of innu¬ 
merable petitions to Congress for the abolition of .slavery in the 
District of Columbia, over which the Federal Government had 
jurisdiction, and for other action by Congress with respect to that 
institution. These petitions were generally sent to Adams for pre¬ 
sentation. They aroused the anger of the pro-slavery members of 
Congress, who, in 1836, brought about the passage of the first 
“gag rule,” the Pinckney resolution, presented by Henry L. Pinck¬ 
ney, of South Carolina. It provided that all petitions relating to 
slavery should be laid on the table without being referred to com¬ 
mittee or printed; and, in substance, this resolution was readopted 
at the beginning of each of the immediately succeeding ses.sions of 
Congre.s.s, the Patton resolution being adopted in 1837, the Ather¬ 
ton resolution, or “Atherton gag,” in 1838, and the Twenty-first 
rule in 1840 and subsequently until repealed. Adams contended 
that these “gag rules” were a direct violation of the First amend¬ 
ment to the Pcdcral Constitution, and refused to be silenced on 
the question, fighting for repeal with indomitable courage, in spite 
of the bitter denunciation of his opponents. Each year the num¬ 
ber of anti-slavery petitions received and jiresented by him in¬ 
creased; perhaps the climax wa.s in 1837, when Adams presented a 
petition from 22 slaves, and, when-threatened by his opponents 
with censure, defended himself with remarkable keenness and 
ability. At each session, also, the majority against him decreased 
until in 1844 his motion to repeal the Twenty-first rule was car¬ 
ried by a vote of 108 to 80 and his battle was won. On Feb. 21, 
1848, after having suffered a pirevious stroke of apoplexy, he fell 
inscn.siblc on the floor of the Representatives’ chamber, and two 
days later died. Few men in American public life have possessed 
more intrinsic worth, more independence, more public spirit and 
more ability than Adams; but throughout his political career he 
was handicapped by a certain reserve, a certain austerity and cool¬ 
ness of manner, and by his consequent inability to appeal to the 
imaginations and affections of the people as a whole. He had, in¬ 
deed, few intimate political or personal friends, and few men in 
American history have, during their lifetime, been regarded with 
so much hostility and attacked with so much rancour by their 
political opponents. 

Ribliograpiiy.—J osiah Quincy, Memoir of the Life of John Quincy 
Adams (Koston, 1858) ; C. F. Arlam.s (ed.). Memoirs of John Quincy 
Adams, conii)rising portions of his diary from 1795 to 1848 (Phila¬ 
delphia, 1874 -77) ; J- T, Morse, John Quincy Adams (Bo.ston, 18S3, 
new ed., 1899) •, H. W. Temperley, Canning (1925); S. F. Bemis, The 
American Secretaries of State (1927) ; Dexter Perkins, Monroe Doc¬ 
trine, 1823-26. (E. C.) 

ADAMS, MAUDE (1872- ), American actress, was bom 

in Salt Lake City, Utah, on ii, 1872. The family name was 
Kiskadden, but she adopted the maiden name, Adams, of her 
mother, an actress. From an early age she played juvenile parts, 
and at the age of 16 went to New York. From her appearance 
in Hoyt’s A Midnight Bell, in 1889, her popularity grew steadily. 
In 1897 Charles Frohman gave her her first leading part as Lady 
Babbie m The Little Minister; and in Peter Pan she achieved 
a great success. She introduced Rostand to the American stage, 
taking the title-rfile in L’Aiglon in 1901, and in Chantecler in 
1911. Other plays in her repertory were Romeo and Juliet, The 
Pretty Sister of Josi, The Jester and As You Like It, 

ADAMS, OSCAR FAY (1855-1919), American author and 
editor, was Iwm in Worcester, Mass., in 1855. He was educated 
in the New Jersey State Normal school. He became a teacher 
of English literature and a frequent contributor to periodicals. In 
i886 he edited Through the Year with the Poets, in 12 volumes. 
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His published writings include The Story of Jane Austen’s Life 
(1S91, 2nd ed. 1S97); The Archbishop’s Unguarded Moment and 
Other Stories (1899); A Brief Handbook of English Authors 
(18S4, 7th ed. 1893); Dear Old Story T'ellers (1S89, new ed. 
igii); A Dictionary of American Authors (1897, 5th ed. 1905); 
and A Motley Jest—Shakespearean Diversions (1909). He was 
also American editor for The Henry Irving Shakespeare. He died 
in North Truro, Mass., April 30, 1919. 

ADAMS, ROGER (18S9- ), American chemist, was 

born in Boston, Ma.ss., on Jan. 2, 18S9. He was educated at Har¬ 
vard university from which he graduated in 1909 and received the 
degree of Ph.D. in 1Q12. Following two years’ study in the Uni¬ 
versity of Berlin and the Kaiser Wilhelm institute, 1912-13, he 
returned to Harvard where he was in.slructor in organic chemistry 
for three years. In 1916 he wa.s made assistant professor, in 1919 
professor, and in 1926 head of the department of organic chemis¬ 
try, in the University of Illinois. He has made important re¬ 
searches on catalysts, local anaesthetics, ])latinum oxide, alkali- 
insoluble phenols, chaulmoogric acid derivatives and other organic 
compounds, in recognition of which he was awarded the Nichols 
medal (1927). His writings include Or/,v7mf .Vv«///r.rc5- (1921) and 
many articles on chemical subjects. 

ADAMS, SAMUEL (172 2~i S03). American statesman, 
born in Boston (Mass,), on Sept. 27, 172:. a second cousin to the 
elder John Adams. He graduated at Harvard college in 1740 and 
began the study of law. Though he repeatedly failed in business 
and was sued because of his easy methods as tax-collector, he 
became so influential in local politics as to be called the “Man 
of the Town Meeting.” 

He first came into wider prominema' at tht‘ beginning of the 
Stamp Act episode, when as author of Boston’s instructions to 
its representatives in the general court of Massachu.setts he urged 
strenuous opposition to taxation by ad of parliament. At about 
the same time he was elected to the lower house of the general 
court, in which he served until 1774, after 1766 as clerk. As 
James Otis's vigour and influ¬ 
ence declined, Adams took a 
more prominent position in the 
revolutionary councils, in which 
he advi.sed again.st any form 
of compromise. Many of the 
MassachusetIs revolutionary 
documents, including the famous 
“Massachusetts Resolves” and 
the circular letter to the legisla¬ 
tures of the other colonies, are 
from hi.s pen. Indeed, there can 
be no question that he was one 
of the first American political leaders to deny the legislative 
power of parliament and to desire and advocate separation from 
the mother country. 

To promote the ends he had in view Adams suggested non¬ 
importation, instituted the Boston committees of correspondence, 
urged that a Continental Congress be called, and yvrote a vast 
number of articles for the newspa[)ers, csi)ecially the Boston Ga¬ 
zette, over a multitude of signatures. He was, in fact, one of 
the most voluminous and influential political writers of his time. 
His style is clear, vigorous and eijigramrnatic; his argument.s are 
characterized by strength of logic and ap{jeal.s to j>a.ssion, and 
are based not so much on precedent and documentary authority 
as on “natural right.” Although he lacked oratorical fluency, his 
short .speeches, like his writings, were forceful; and he was an 
eminently successful manager of men, shrewd, wily, adroit, an 
adept in all the arts of the politician. He is considered to have 
done more than any other one man, in the years immediately 
preceding the War of Independence, to mould and direct public 
opinion in his community; and by his contemporaries he was 
credited with equally succes.sful management of the delegates to 
the first Continental Congress. 

During the intense excitement which followed the “Boston 
Massacre,” Adams skilfully secured the removal of the soldiers 
from the town to a fort in the harbour. He also managed the 
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pro'rv'flintfs (-f thf “Boston Tea Party,” and later he was leader 
if) :tn' o[){MiM!ioii to the Boston Port bill. C)ne of the objects of 
jhe (xprijition sent by the governor, Cien. Thomas Gage, to Lex- 
Uj-V » and Gonrord on April i 775r was the capture 

of A l iMi-. and John Hancock, temporarily staying in Lexington, 
and vvIh n tiage issued his prof laniatiun of pardon on June 12 he 
(Xdi'iefl these two, whose offences, he said, were “of too flagi- 
tmiiT a nature to admit of any other con.sideration than that of 
t undign punishment.” 

As a flclegate to the ('ontincmfal Congre.ss, from 1774 to J781, 
Adams vigorously oppo,sed any (annessiori to the British Govern¬ 
ment; strove for harmony among the several (adonies in the 
((trnrnon cause; served on the committee to jjrepare a jilan of con- 
lederalion ami signed the I)e( laratiori of Independence. His 
most important service was in orgaiii/ing the forces <jf ntvolu- 
tion before I77> 1» >779 be was a member of the convention 
whic h framc'd the conslilulion of Massachusetts adopted in 1780, 
and in 17SH a rnernlier of the Massachu.setts convention to ratify 
the Consfilulion of the United States, I'rom 1789 to 1794 Adams 
was lieutenant-governor of his State, and from 1794 ^707 

governor. After the formation of parties he became allied with 
I her Dernoc ratic-Kepublicans rather than with the i-'ederalists. 
He* died in Boston on ()(t 180^, 

Him.ior;MA!'UV, W \' Wcdls, Lifr and Public Scrvicr\ of Samuel 
Adant'i veil, jHi.D, a valuahic: biography, containing a mass of 
intcurnation, l»u( notn(siljly luascd; J. K, Husmer, Samuel Adam^ 
(iHHs), a good short hiography ; K. V. Harlow, Samuel Adam‘>, Pro- 
muter of the Ameruan Kevidulion (lo-M), an atlenipt to c•^I>lain 
AeJams's ac (ivilv ps\ c hologicall)' ; I’tiilip ( iiu'dalia, Pathers of the Revo- 
Itilion laig eci , hole pendem e Day). See al.-.o M. ('. 'I ylcT, 

luteniry Ut\tnr\' of the American Revolution (2 vol., iS() 7 ); II. A. 
C'usfiing (eel ), I'he Il'r/V/wgv of Samuel Adams (4 vi>I, New York, 
i<)04 oH) ; and "Warren-.Xclartis Letter^” (2 vol.. Mass. Hist. Soc., 
Collretiims, 11^17-.is). (Iv. G.) 

ADAMS, SAMUEL HOPKINS (J.S71- ), American 

author, was born in Hunkirk, \ , on Jan. .d), 1S71. He graduated 

at Hamilton college' in iScji and entered journalism, l-'rom 1S91 
to 1900 he was engaged as a rc’poric'r aticl s{)ecial wrilcT for the 
New N’ork Sitti He was nian.iging editor c)f Mi (.'lure's synclicaic* 
in luoo-oi. advertising manager of McClure, Phillips and ('om- 
p.my in and from J90.> to i<;o5 member of the edi- 

lori.d si.dl of McCinre'.s MiHiazinc. In i<j05 he contributc'd to 
i'oliter's ir«'cA'/v a noleworlhy series of articles exposing fraudu¬ 
lent cjiiack medicines, and in icj 1^-16, in the New York TrihunCy 
he similarly exposed dishonoiirabh' prac tices in advertising. 

Among hi.s piihlished writings are; The My\trr\’, with Stewart 
Udwarct Wfiile ( ujos) , I he (ireat .itnerimn Fraud (luos) ; The Rising 
Deiiih (loofi); AveritKe .lone', (loii), Jhe Secret of Lonesome Cove 
( 1')m) ; I he lleiilth .\fit\!er (inio; the Clarion (11)14); Lilllr Miss 
(iroueh (1015); The I n\peaknble Perk (n)i<)); Our Square and the 
Pioplr in It (nil*/); L(>ntmon C'ause (i(;iS); Wanted, a Husband 
(l()M)); Prom a Hem h tn Our Squatr (m)*’.*); Siege (1024); Revelry 
(r<)2(t)i Phe dorgeous Hussy (njc.j); .ind Maiden Pfhirt (ly.i?). 

ADAMS, SARAH FLOWER (1805-1848), English poet, 

was iairn at Great Harlow. IGssi'X, Eeb. 22. 1805. She was the 
daughter of Benjamin Mower and in 1854 married William 
Bridges Adams, inventor unci pamphleteer. She was a Unitarian 
and her writings are chielly religious. Hc'r longest work, Vivia 
Perpetua ( 1841), a dramatic poem having for its subject the life 
ol the* early Uhristiatis, contains impressive passages. Besides 
various other pcjems. .she wrote' several beautiful hymns, the best 
known of which is “Nearer, My God. to Thee” (1840). She 
died in .\ug, 184.S, 

ADAMS, THOMAS (d <*, 10551. English Puritan divine, 
iiclci c Inin lies at Willington in Bedfordshire, Wingrave in Bucks, 
and llieu in London, His “cnca.sion.illy'' jirinled sermons, collected 
in n>2o, show him to have been a brilliant and witty preacher. 
Southi'y, indeed, calls him “the jirosc Shakespeare of Puritan 
theologians." His numerous works show great learning in the 
classics and (he fathers of the church, and abound in all kinds 
of stories and ajihoristns. 

See the eilitinii ni his uorks in I. P. NicholV. Puritan Divines, bv J. 
Alveus and T. Stmih vist>.'). 

ADAMS, WALTER SYDNEY (1876- ). American 

aslroiu.)mer. vva.s born in .Anticnh. Northern Syria, on Dec. 20, 


1876. He graduated from Dartmouth college, Hanover, N.H., in 
1.S98, studied at the University of Chicago in 1899-1900 and at 
the University of Munich in 1901. For the ensuing three years he 
was an assistant and instructor in the Yerkes observatory at Lake 
Geneva, Wis. He was assistant astronomer at the Mt. Wilson 
observatory of the Carnegie In.stitution, Pasadena, Calif., from 
H)04 to 1909, when he was made astronomer. He served also 
as acting or assistant director from 1910 until 1925, at which 
time he was appointed director of the observatory, His writings 
include a memoir on the rotation of the sun and papers on stellar 
motions, solar and stellar .si)cctroscopy. In i()55 bc' received the 
Janssen medal of the Paris Academy of Sciences 
ADAMS, WILLIAM (d. 1620), Engli.sh navigator, the first 
Engli-shman in Japan, was born at Gillingham, near Chatham, 
England. When 12 years old he wms a[)prenticc(J in the mercantile 
marine, afterwards enlctring the British navy, and later serving 
the company of Barbary merchants as master and pilot. Attracted 
by the Dutch trade with India, he shipped as pilot major with 
a little lleet of five ships despatched from the Texed in 1598 by a 
company of Rotterdam merchants. The vessels, boats ranging 
from 75 to 250 tons and crowded w’iih men, were drivcm to (In* 
coast of (Riinea, where the adventurer.s attacked the island of 
Annabon for supplies, and finally rc'ached the straits of Magellan 
Scattered by stress of weather the following sfiring the “f'harity,” 
w'ilh Adams on board, and the “Hope;,” met at length off (he 
coast of Chile, w'here the captains of both vessels lost their livc's 
ill an encounter wath the Indians. In fear of (he Spaniards, the 
remaining crews deterrninc'd to sail across the Pacific. On this 
voyage the “Hope” was lost, but in April 1000 the “Charily,” 
with a crew of sick and dying men, was brought to anchor off tht* 
island of Kiushiu, Japan. 

Adams w.'is summoned to (dsaka and there e.vamined by Ive- 
yasu, the guardian of the young son of Taiko Sarna, (he ruler, who 
had just died. His knowlc'dge of ships and shipbuilding, and his 
nautical smattering of mathematics, rai.sed him in the estimation 
of the shogun, and he was presented with an estate at Hemi nc-ar 
\’okosuka; but was refused permission to return to taigland. In 
1011 news came to him of an English settlement in Baniam, and 
he wrote asking for help. In 1015 Captain John Saris arrived at 
Ilir.iclo.in the ship “('love” W'ith the* objc'ct of establishing a trad¬ 
ing factory for the East India Comp;iny, and after obtaining the 
nece.ssary concessions from the shogun. Adams postponed his 
voyage home (permission for which had now been given him) in 
order to take a Ic.-acling part, under Richard Cocks, in the organi¬ 
zation of this new English settlement. 

He had alrc'ady married a Japanese woman, by whom he had a 
family, and the latter jiart of his life was spent in the service of 
the Faigli.sh trading company, for whom he undertook a number 
of voN'ages to Siam in i()i6, and Cochin-China in 1617 and Cii.s, 
He (lied May i(), 1(120. some three years before the dissolution of 
the* Engli.sh factory. His Japane.se title was An jin Sama, and his 
inenvovy was i>ro.scrved in (he naming of a street in Yedo, Anjin 
(.'ho (Pilot Street), and by an annual celebration on June 15 in 
his honour. 

See England’s Earliest Intercourse with Japan, by C. W. Hillary 
(igo.s); Letters written by the English Residents in Japan, cd. hv 
Alurakami (1900, containing Adams’s Letters reprinted from 
Meniorhls of the Emgirr of Japan, ed. by T. Rundall, Hakluyt 
ScH'iety, 1.H50) ; Diary of Richard Cocks, with preface by N. Mura¬ 
kami (189Q. rt'pnnied from the Hakluyt Society cd. 18S4); B. 
Hildreth's Japan (1855) ; J. Harris’s Ravigantium atque Itineranlium 
Hibliotheca (1764). i. S5(); ravage of John Saris, cd. by Sir E. M. 
Satow (HakUiyt Society, IQOO) ; Asiatic Society of Japan Trans- 
aitions, x.wi. (.sec. 1808) pp. 1 and 194, where four more hitherto 
unpublished letters of .\dams are given; Collection of State Paper'.; 
Elast Indies, China and Japan. The ms. of his logs written during 
his voyages to Siam and China is in the Bodleian Library at Oxford. 

ADAMS, WILLIAM TAYLOR (1822-1897), American 
juvenile writer, popularly known under the pseudonym of “Oliver 
Optic.” W'as born in Medway, Mass., on July 50. 1S22. For 20 
years he was a teacher in the public schools of Bo.ston. and he 
served for a term in the Stalt^ legislature. He wrote more than 
too books, chielly juvenile fiction, which appeared in several 
series. In large part these were contributed to Oliver Optic’s 
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Magazine, of which he was founder and editor. Among the best 
known are “Boat Club” series (1S54). “Riverdalc Story Books” 
(1858), “WoocJville Stories” (1863-67), “Army and NaNy” series 
(1865-1894), “Starry Flag” series (1867-69), “Young America 
Abroad’ .scries (1867-69), “Great ^\’e.‘^tern” series (1S75—S:;), 
“Yacht Club” series (1900-03). He wrote also two novels. The 
IFav cf the 1 orld (1867) and Living Too Fast (1876). He died 
in b ). 1 a on March 27, 1897. 

ADAMS, a town of Berkshire county, Mass., U.S.A., near the 
N.W. corner of the state; including part of the valley of the 
Hoosac river, and extending from the Hoosac mountains on the 
cast to Ml Williams (3,040 ft.) and ML Greylock (3,505 ft.) on 
the west. Area 23 sq.mi.; pop. (1940) 12,608, of whom 2,480 were 
foreign-born whites. The principal village, Adams, is on a branch 
of the Boston and Albany railroad, and is the nearest railway' sta¬ 
tion for an ascent of Mt. Greylack. It is an industrial centre, with 
cotton mills, paper mills and lime quarries. The town (originally 
East Hoosuck) was surveyed in 1749 and incoqioratcd in 1778. It 
was named after Samuel Adams, the revolutionary leader. North 
Adams was made a separate township in 1878. 

ADAM’S APPLE, the prominence in the middle of the front 
of the neck which moves up and down with swallowing. It is 
more noticeable in men than in women. It is formed by the thy¬ 
roid cartilage of the larynx, which is commonly known as the voice 
box. It is Sensitive to pre.ssurc and blows and is Milncrablc to at¬ 
tack in systems of personal tomlsU. 

ADAM’S BRIDGE or RAMA’S BRIDGE, a chain of 

sandbanks between the Island of Manaar, near the north-west 
coast of Ceylon and the Island of Ramesw'aram, off the Indian 
coast, and lying between the Gulf of Manaar on the south-west 
and Talk Strait on the north-east. More than 30m. long, it seri¬ 
ously hinders navigation. Some of the sandbanks are dry, and no 
part of the shoal has a greater depth than 3fL or 4ft. at high 
water. Though dredging operations were begun as early as 1838 
they never succeeded in maintaining a channel fetr any save 
vessels of light draught and have now' been abandoned. Geo¬ 
logical evidence shows that this gap was once bridged by a con- 
' tinuous isthmus, which, according to temple records, was breached 
by storm in 1480. These banks and sho.ils are traditionally .sup¬ 
posed to be the remains of a huge causeway constructed by 
Rama, the hero of the Ramayana, to facilitate passage of his 
army from India to Ceylon fur the rescue of his abducted wife 
Sita. 

ADAM SCOTUS (c. iiSo), theological writer, .sometimes 
called Adam Anglicus or Anglo-Scotus, was born in the south of 
Scotland in the first half of the 12th century. About 1150 he 
was a Premonstratensian canon at St. Andrews, and about 20 
years later was perhaps abbot and bishop of Candida Casa 
(Whithorn) in Galloway. He gained a European reputation for 
his writings, which are of myslico-ascetic type, and include an 
account of the Premonstratensian ordcT, a collection of festival 
sermons, and a Soliloquia dc ijistructinne discipidi, formerly at¬ 
tributed to his contemporary, Adam of St. Victor. 

ADAMSEN, AMANDUS HEINRICH (1855-1929), 
Estonian sculptor, studied in St. Petersburg (Leningrad). In 
1887 he produced a portrait in relief of Tsar Alexander HI.; 
he (hen went to Paris, where he lived for several years. In 1S91 
he returned to his native land and lived alternately in Port Baltic 
and St. Petersburg. 

Adamsen’s technique in marble and wood was moulded on 
classical lines. His small wood carvings are incomparable. His 
most important W’orks are an allegory, showm at the Paris Exhibi¬ 
tion in 1889, entitled “Liebe, Tod und VVisscnschaft”; “Die 
Welle,” and “Hunger”; also “Bcfreiter Genius” and “Sieg der 
Arbeit,” which W’ere executed for the Nijni-Novgorod Exhibition. 

ADAMSON, PATRICK (1.537-9-). Scottish divine, Arch¬ 
bishop of St. Andrews, was bom at Perth and educated at St. 
Andrews. He then spent some years in Paris, and was in hiding 
for seven months after the massacre of St. Bartholomew. He re¬ 
turned to Scotland in 1572, and in 1576 was appointed Archbishop 
of St. Andrews. He came into acute conflict with the General 
Assembly, and was twice excommunicated, though in each case 


the sentence was remitted. The last years of his life were spent in 
poverty. His collected works, which include Latin verse transla¬ 
tions of the books of Job and Revelation, were printed in 1614. 

ADAMSON, ROBERT (1852-1902), Scottish philosopher, 
was bom in Edinburgh on Jan. 19, 1852. After a dis^tinguished 
career at Edinburgh university he spent some time at Heidelberg 
(1S71), where he began his study of German philosophy. He then 
returned to Edinburgh as assistant, first to Henry Caldcrwood and 
later to A. Campbell Fraser; he joined the staff of the Encyclo- 
perdia Britannica (9th cd.) (1S74). In 1876 he succeeded W. S. 
Jevons in the chair of logic and philosophy at Owens college, 
Manchester. In 1893 he went to Aberdeen, and finally, in 1895, to 
the chair of logic at Glasgow, w'hich he held till his death on Feb. 
5, 1902. At Glasgow university he accomplished a great deal of 
useful administrative work and left a substantial impress on its 
constitution. 

In 1903, under the title The Development of Modern Philos¬ 
ophy and Other Essays, his more important lectures were published 
with a short biographical introduction by Prof. W. R. Sorley of 
(Cambridge university (see Mind, xiii. p. 73 seq.) (1904). Most 
of the matter is taken verbatim from the notebook of one of his 
students. Under the same editorship there appeared, three years 
later, his Development of Greek Philosophy. 

T'hroughout hts lectures Adamson jiur.sued the critical and 
historical method without formulating a constructive theory of his 
own. He felt that any jihilosophical advance must be based on the 
Kantian methods. As he grew older his metaphysical optimism 
waned. He felt that the increase of knowledge must come in the 
domains of physical science. Adamson represented an empiricism 
which, so far from refuting, was actually based on, idealism, and 
yet was alert to expose (he fallacies of a particular idealist con¬ 
struction (.w’e his cs.say in Ethical Democracy, edited by Dr. 
Stanton Coit ). 

ADAM’S PEAK, a mountain in Ceylon, about 45m. E. of 
Colombo, in 6° 55' N., 80“ 30' E, It rises steeply to a height of 
7.352tt. and commands a magnificent jirospeit. Its conical sum¬ 
mit terminates in an oldong platform, yqft. by 24, on which there 
is a hollow, re.sembling the form of a human foot, 5ft. 4in. by 2ft. 
6in, It is held in high veneration by Buddhists, Mohammedans 
and Hindus alike, and by them is respectively ascribed to Gau- 
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tama, to Adam and to Siva. It is in charge of Buddhist monks, and 
is the resort of large numbers of pilgrims. At dawn the peak fre¬ 
quently casts a very well-defined shadow upon the clouds. It 
can be reached from Hatton on the railway or from Ratnapura. 

ADANA, (i) A vilayet in S.E. Asia Minor, Turkey, including 
the ancient Cilicia. Pop. (1940) 375 . 777 - Land area 7,676 sq.mi. 
The mountain districts arc rich in uncxploited mineral wealth, 
and the fertile coast-plain, watered by streams from the Taurus, 
produces cotton, rice, cereals, sugar and much fruit, and affords 
abundant pasturage. Imports and exports pas.s through Mersina 
(q.v.). (2) The chief town of the vilayet, in the alluvial plain 
about 30 mi. from the sea in 37" i' N., 35*^ 18' E., on the right 
bank of the Seihan (Sihun, anc. Sarus), navigable by small craft 
as f.ii as the town. Adana is connected with Tarsu.s and Mersina 
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Uy a railway built in 1887, and has a majfniftcent stone bridge, 
tarrying the road to Missis and the east, and dating in parts from 
(he time of Justinian, but restored hrst in a.d. 743 and called Jisr 
al-Walid after the Omayyad caliph of that name, and again in 840 
by C'alij:)b Mutasim. 7 hcre are, also, a ruined castle founded by 
flarun al-Kashid in 782, fine fountains, good buildings, river-side 
(|U.>ys and (ofton mills. Adana was a station on the Roman mili¬ 
tary road to the east and was largely rebuilt by Mansur in 758. 
Its position, commanding the pas.sagc of the mountains to the 
iiutth of Syria, led to many vicissituries. In the contest between 
Kgyptiims and 'Furks in 1H32, after (he defeat of (he Turkish army 
at Konia, it was granted to Ibrahim f’asha, and (hough the firman 
named him only muhassil, or (ollector of the crown revenue, it 
continued to be held by the Kgyjrtians fill (he treaty of July 1840 ! 
restored it to the Porte. The (hief jirodin tions of the province are 
(olton. corn, sesame and wool, which arc largely exported. Pc>p. 

I ii).\o) 88,1 Ip. The vilavet and <itv have been renamed Seyhan. 

ADANSON, MICHEL (1727-1806), French naturalist of 
Scedtish descent, was horn at Aix-en-ITovence. He travelled in 
Senegal and published an Uistoire naturvllf. du SrnrKal (ParLs, 
1757). Adanson’s chief work was done as a botanist. In his 
Families naturelles des pluntes (1763) he opened the way for 
the natural c lasNitu at ion of plants develojied later by A. L. de 
Jii.ssieu in his (irnera PltintaruTH (1780). He al.so left a vast 
unfinished encyclopaedia on all known beings and .substances, 
which has never been published. 

ADAPA, MYTH OF. Adapa was a legendary sage, a citizen 
of Kridu, a city of Habylonia. Endowed with vast intelligence by 
the Cod Ea, he became the hero of the Eridu myth of the Fall of 
Man. Adapa, in spile of his possession of all wisdom was denied 
immortality; and one day, while lishing, the south wind blew so 
violently that he was thrown into (he .sea. In his rage he broke the 
wings of the south wind wdiich then ceased to blow. Anu, the god 
of heaven, summoned him before his gates to rect'ive punishment, 
but jealous Ka (god of wisdom) cautioned him not to touch the 
bread and water which would be offered him. When Adapa came 
before Ann, Tammuz and Cishzida interceded for him and ex¬ 
plained to (he god of heaven that as Adapa had been endowed with 
omniscience he needed only immortality to become a god; Anu 
then offered Adapa the bresad and water of eternal life, which he 
refused to take. 'Phus mankind Ixaaine mortal. (See The Cam- 
hrid^e Aacicnl History, vol. i [ ip24|.) 

ADAPTATION, a jirocess of tilting, or modifying, a thing 
to other uses and so altering its form or original purpose. In 
literature there may be; e.g.,an adaptation of a novel lor a drama, 
(tr in music an arrangement of a piec e for two hands into one for 
four, etc. In biology, adaptation plays a prominent part as the 
process by which an organism or species becomes modified to 
suit the condition.^ of it.s life. Every change in a living organi.sm 
involves adaptation; for in all cases life consists in a continuous 
adjustment of internal to external relations. Some adaptations 
are produced afresh in each generation, others arc transmitted 
by heredity, having been probably fixed by natural selection. 
c.SVe Evoi.UTioN, Organic; Selection; V’^ariation.) 

ADDA (anc. Addua), a river of north Italy. It rises in small 
lakes of the Fraele glen and unites with several smaller streams 
near Ilormio, in the Rhaetian Alps, Thence it (lows southwest and 
west through the fertile Valtellina (c/.t'.) jiassing Tirano; the 
I'oschiavino joins it at 'Firano and the Malero at Sondrio. It falls 
into the northern end of the Take of Como. On issuing from the 
southeast or Eecco arm, it crosses the' plain of Lombardy, and. 
after a course' of about 150 mi., joins the To 8 mi. above Cremona. 
The lower Add.a oru e hounded the territories of Venice and of 
Milan. At Trezzo, 20 mi. N.E. of Milan, (here is an important 
hydro-electric piower plant. 

ADD AMS, JANE (r86o-io.LsV American sociologist, was | 
horn at Cedarville (III.), on Scjit 6. r86o. .After graduating at . 
Rockford (III ) female seminary (now* Rockford college^ in 1S81. i 
she .spent .several years in the study of economic and sociological i 
question.s in both Europe and America; and in 1889. wdth Mi.ss 
Ellen Cates Starr, established in Chicago (Ill.'t the social settle¬ 
ment known as Hull House, of which she became the head 


I worker. The .success of this settlement, which became a great 
1 factor for good in the city, was principally due to Miss Addams’s 
; rare executive skill. Her personal participation in the life of the 
I community is exemplified in her acceptance of the office of 
i in.spector of streets and alleys under the municipal government. 

She became widely known as a lecturer and writer on social 
! problem.s and published Democracy and Social Ethics (1902), 
j Newer Ideals of Peace (1907) and The Spirit of Youth and the 
City Streets (n;og). She was chairman of the International 
Congre.ss of Women held at The Hague in 1915. A permanent 
organization w'as then established, the Women’s International 
League for Peace and Freedom, of which .she became president. 
Her books include Twenty Years at Hull House (1910); A New 
Conscience and an Ancient Evil (1912); The Lon^ Road of 
Homan’s Memory (1916); Second Twenty Years at Hull House 
( 19^0). She wa.s awarded the Nobel peace prize in 1931 

ADDAX, a genus of antelopes, with one species (A. nasoma- 
culatus) from North Africa and Arabia. It is 3 ft. high, yellowish 
white in colour, wilh a brown mane and fringe on the throat. Both 
sexes carry horns, wliich are ringed and form an open spiral. The 
addax is a desert antelope, living in regions where it seldom rain.s 
and getting its nece.s.^aiy moisture from the desert plants. 

ADDER, a name for the common viper (Vipera berus) of 
Eurojie and Asia. The puff-adder iBitis arietans), widespread in 
Africa, and tlie death-adder i Acanthophis antarcticus), of Aus¬ 
tralia, are very poi.sonous. In North America the original mean¬ 
ing of “any snake” tends to he pre.served, as for the harmless 
hognose snake (Heterodon coutortrix), which hisses loudly and is 
called the puffing adder or spreading adder. See Hognose; Viper. 
ADDICT, DRUG: see Drug Addic'Tici.n. 

ADDING MACHINE: icc Office Applia.nces. 

ADDIS ABABA (the new flower), capital of B^thiopia since 
1896, about 8.000 ft. above sea level on the .southern slopes of 
the Entoto Mts. in q° i' N , 38" 56' E. It is the centre of trade 
and is linked by a single railway line (4H6.5 mi.) with Jibuti in 
B’rcnch Somaliland on the Oulf of Aden and by roads, built for 
the most part by the Italians, to Asmara, Assab, Jimrna, etc 
After the completion of the railway in 1918 Addis Ababa under¬ 
went much change. It is embowered in woods of cucal>ptus 
planted by Emperor Menclek and is W'atercd by small tributaries 
of the Awash river, notably the Akaki and the Kabnna. The 
normal population is about 150.000, but at feast times thousands 
of followers of the chiefs and provincial governors attend the 
lourt. 'Die foreign legations are quartered in well built houses in 
large grounds some 4 mi. out of the town. After the visit of 
Emjieror Haile Selassie to Europe in 1924 motor cars were im¬ 
ported into the town. The central market place is the daily 
rendezvous of immense numbers of peasants and traders dealing 
in local and imported cotton and other goods. The city suffered 
somewhat from bombs dropped during the Italian war on Ethiopia 
in 1935-3F). Numerous buildings, including government ofiices and 
hospitals, were erected during (he Italian occupation. The 
Bhhiopian gov'ernment has embarked on a program of moderniza¬ 
tion for the city. Electric and water facilitie.s exist. Radio and 
telephone communications were to be extended, as were com¬ 
mercial air routes. Most of the few industries of Elhiojiia are in 
or near the city: flour mills, cotton processing plant.s, ice, car¬ 
bonated water and beer plants, machine shops, etc. The city was 
captured by the Italians, May 5. 1936, and soon after became the 
capital of Italian East Africa. It was taken by British and Ethio¬ 
pian troops, April 5. 1941. The emperor returned May 5, 1041 

(P. VV. 1 .) 

ADDISON, JOSEPH (1672-1719)- English essayist, poet 
and man of letters, eldest son of Lancelot Addison, later Dean 
of Lichfield, was born at his father’s rectory’ of MiLston in Wilt¬ 
shire. on May i, 1672. After having attended several schools, the 
last Charterhouse, he was entered a commoner of Queen’s col¬ 
lege. Oxford, at the age of 15; but after two years was elected to 
a demyship of ^fagdaien college for his skill in Latin versifica¬ 
tion. He took his master’s degree in 1693 and subsequently ob¬ 
tained a fellowship which he held until 1711. Much of his early 
Latin verse is preserved in the Musae. An^licanae (ibgi-qg'). A 
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poem in the third volume of Dr>'dcn’s Afiscellames followed in 
the next series by a translation of the fourth brought 

about his introduction to Tonson the bookseller, and (probably 
through Tonson) to Lord Somers and Charles Montagu. To 
both of these persons he commended himself by An Account of 
the Greatest English Poets (16Q4), An Address to King IVilliam 
(i6g5), after Namur, and a Latin poem entitled Pax Guliclmi 
(1697), on the Peace of Ryswick, with 
the result that in 1699 he obtained a pen¬ 
sion of £300 a year to enable him (as he 
afterwards said in a memorial addressed 
to the Crown) “to travel and qualify him¬ 
self to serve his Majesty,” In the sum¬ 
mer of 1699 he crossed into France, where 
chiefly for the purpose of learning the 
language, he remained till the end of 
1700; and after that he spxmt a year in 
Italy. In Switzerland, on his way home, 
he was stopped by receiving notice that 
he was to attend the army under Prince 
Eugene, then engaged in the war in Italy, 
as secretary from the King. But in 
March 1702 the death of King William 
at once drove his Whig friends from 
power and Addison’s pension ceased. He 
was able, however, to visit a great ])arl of 
Germany, and did not reach Holland till add iso n who, with 
the spring of 1703. In the autumn of steele. delighted the 
the same year Addison returned to town with the ••spec- 
England. tator- 

During his residence abroad he wrote the rhymed Letter from 
Italy to Charles Montagu, the Dialogues on the Usefulness of 
Medals, not published until after his death, and the Remarks on 
several parts of Italy, printed in 1705. After his return to Eng¬ 
land he was asked by Lord Halifax to write a poem celebrat¬ 
ing Marlborough’s victory at Blenheim. This, The Campaign 
(1704), won for its author a post in the excise, which was prac¬ 
tically a sinecure. The next ten years of his life were spent in 
government service as an undcr-.secretary of State, secretary to 
Lord Halifax on a mission to the Elector of Hanover (1708), 
and secretary to Lord W’harton, the lord lieutenant of Ireland 
(170S-10). His commissionership in the excise he retained all 
his life, and he sat in Parliament, a .silent member, from 1708 
onwards, first for Lostwithiel and then for Malmesbury. During 
this period he wrote an anonymous pamphlet in defence of the 
Government entitled The Present State of the IFur (1707), and 
an opera libretto, Rosamond, complimenting the Duke of Marl¬ 
borough, which was a failure at the time, but was afterwards set 
to music by Dr. Arne with great success. In 1711 he purchased 
for £10.000 the estate of Bilton near Rugby. 

Soon after the fall of the ministr>', he started the Whig Ex- 
aminer in opposition to the Tory Examiner, then conducted by 
Prior, and afterwards the vehicle of Swift’s most vehement in¬ 
vectives against the party to which he had once belonged. These 
are certainly the most ill-natured of Addison’s writings; but they 
are neither lively nor vigorous, and the paper died after five 
numbers (Sept. 14 to Oct. 12 1710). There is more spirit in his 
allegorical pamphlet. The Trial and Conviction of Count Tariff. 
But meanwhile Addison found his real vocation as one of the 
greatest of English essayists. Richard Steele, who had been Addi¬ 
son’s schoolfellow at the Charterhouse, remained on intimate 
terms with him and belonged to the same political party. Addi¬ 
son was in Dublin when, in April 1709, Steele published the first 
number of the “Tatler.” He is said to have detected his friend’s 
authorship only by recognizing in the sixth number a critical 
remark on Virgil, which he remembered having himself commu¬ 
nicated to Steele. He began to furnish hints and suggestions, 
assisted occasionally and finally wrote regularly. According to 
Aitken {Life of Steele, i. 248), he contributed 42 out of the total 
of 271 numbers, and was part-author of 36 more. With the 
advent of Addison as a contributor the character of the “Tatler” 
changed. The essay began to preponderate, and the news ele¬ 


ment almost disappeared. The paper was discontinued from Jan. 
2, 1711, perhaps because its semi-political character made Steele’s 
position difficult under the Tory administration. But after a 
very short time it had a successor in the “Spectator,” in which 
Addison played the leading part. The paix^r was to be non¬ 
political, and was to “bring philosophy out of the closets and 
libraries, schools and colleges, to dwell in clubs and as.semblies; 
at tea-tables and in coOce-houscs” {Spectator No. 10). 

The first number appeared on March i, 17't i the papier was 
issued daily until Dec. 6, 1712. In the “Tatler” the papers on 
different subjects had been dated from various clubs; in the 
“Six'ctator” the framework is supplied by an imaginary club 
grouped round the “Six'ctator.” Mr. Six'ctator himself, whose 
character is jMirtrayed in the first number, represents a new and 
more sober England, very different from the court circles of the 
time. He is learned, thoughtful, .serious, yet with a pleasant hu¬ 
mour; he frequents the coffee-houses, and his observant eye 
notes the new spirit growing up under the older forms of society. 
His fellow club members represent different types. Sir Roger de 
Covcrley is the old English country gentleman; Sir Andrew Free¬ 
port represents the great London merchant class; Captain Sentry 
is the good-humoured soldier discharged in civil life ; Will Honey¬ 
comb the man of fashion, while the Templar stanils for learning 
and wit, and so on. 

For nearly two years the “Spectator” delighted the town. The 
“SjXictator” stood for reason and moderation in an age of bitter 
party strife, for clean living in an age when the English upper 
classes had not yet recovered from the licence of the Restora¬ 
tion, and in criticism for the best slandartls of its time, Addison 
and Steele were for a reconciliation of the harsh austerities of 
Puritanism with the careless profligacy of the Restoration. They 
were, in fact, great moralists. Samuel Johnson, whose political 
sNTTipathies did not make him too friendly to Addison, paid his 
tribute to the lucidity and jiurity of his English style. “Who¬ 
ever wishes to attain an English style,” he said, “must give his 
tlays and nights to the volumes of Addison,” And Macaulay 
si)eaks justly of Addison as the “consummate painter of life 
and manners,” and of “the great satirist who alone knew how to 
use ridicule without abusing it; who, without inflicting a wound, 
effected a great social reform, and who reconciled wit and virtue, 
after a long and disastrous separation, during which wit had been 
led astray by profligacy and virtue by fanaticism.” The “Spec¬ 
tator” includes the famous Saturday papers on Milton in which 
Addi.son applied the principles of Aristotelian criticism to Mil- 
ton’s work. However excessive his praise of Milton may seem 
(he placed him above Homer and Virgil), these papers had a 
great influence on criticism for a long iH*riod, ami were tran.s- 
lated into French and German. 

Of the 555 papers in the “Spjectator” Addison’s numbered 274 
against 236 written by Steele. W. J. Courthopc estimated the 
circulation of the “Spi'ctator” at 10,000—a very large number 
for those days—and the liound annual volumes had a further 
sale of 9,000. After the “Spectator,” Steele projected the 
“Guardian,” which was also to be non-political, but did not 
maintain its aloofness. Addison also contributed a'few pafiers. 

It is astonishing to some readers that Addison’s tragedy of 
Cato, produced on April 13, 1713, should have been counted one 
of his best achievements. But the artificiality and frigidity of 
the piece, and its glaring faults even after the emendations of 
Pope and others, counted for very little against the political in- 
tere.st imported into the play. It was dedicated to the Duchess 
of Marlborough, and the liberal sentiments put into the mouths 
of Roman orators were taken as a glorification of Whig senti¬ 
ments. It was interpreted as a defence of the Whigs and Marl¬ 
borough against the Tories who were suspected of trying to 
undo the act of Settlement. Cato ran for 35 nights. It was 
translated into French and German, and Addison was praised by 
Voltaire as “the first Englishman who composed a regular trag¬ 
edy and infused a spirit of elegance into every part of it.” 
Voltaire’s praise was partly due to Addison’s strict adherence to 
the unity of place which his English contemporaries found 
unnatural and artificial. 
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From I he cessat ion of the “Sf)cctator ” onwards, Addison’s 
life, thouj'h outwardly intreasin^ly prosjM'rous, was clouded by 
various misundcrstandiriKS and cjuarrtds. The rights and wrongs 
of Pope’s quarrel with him {sen Popf-, Alfxandfr) are difficult 
to disentangle, and cannot he dealt with here. Hut Adili.son, who 
had established Button in a coffee-hou.se in Covent Garden, held 
a little literary court there of which Budgell, TickeH, Carey and 
Phillips were mernber.s. Pope was not a member of the coterie, 
though it apiw'ars that he made a brief a[)penranre there. In any 
case there was a roriqilete breach. I’ope wrote the famous lines 
on Alticus in the Epistln to Dr. Arf)utlinot in which Aildison is 
mercilessly attacked as “willing to wound, and yet afraid to 
strike,” who “like Cato, gives his little senate laws, and sits at¬ 
tentive to his own applause.” The Episllr was not jiubli.shcd 
until after Ad.dison’s death, though he must have seen the lines. 

t)n the acicssion of Gecjrge 1 ., Addison was appointed secre¬ 
tary to the lords justices entrusted provisionally wdth the con- 
diu t of the Government until the new King’s arrival. He then 
beiame once more chief secretary for Ireland. He clefeiuh'd the 
Hanoverian sucfession against the Jaiobile partisans in a new 
pajMT called the “I'refhohier” W’hich ajipearefl bi-weekly be¬ 
tween Dec. ?T,, 1715 and June 9, lyrb. J'robably in return for 
this service he was made ont* of the commissioners for trade and 
the colonies, In Aug. lyiU he married Charlotte, Counfe.ss dow¬ 
ager of Warwick, who brought her hu'.b'and the occujjancy of 
Holland Douse, Kensington. 'I’lie (omnion rejKirt that the mar¬ 
riage was a very unhaiipy one is based mainly on the. evidenci- of 
Addison’s enemies. 'I'lic* allegations that he was incompetent in 
the puldic service are dc-rivc-d from similar sources; but as one 
of the serretaric-s of Slate in the Sunderland cabinet (1717) he 
seems to have been a failure. He resigned on the jilea of failing 
health in March 171S. In the same month he found himself 
ranged as a j)amphlelec-r against his old friei\d Dick Steele. The 
contest was still jiroc ec-clirig when Addison died of dropsy, June 
17, 1719 SleeU-’s rc'al love, for his friend was shown in the leltc-r 
to Congrrvc' prefixed to Addison’s anonymous comedy The 
Drutuffur, acted in 1716. 

Addison’s life was written in 18,n bv lauy Aikin, This w’as re¬ 
viewed [)> Maf.uilay in Jiilv of ttie same year. A more modern 
study is that in llie “Mem of bc'llers" serie> hv W. J. (’ourtliope 

(1.SM4), The Sprdator (.seven vots. the Sth being added 

in i/i.s). was fiec|iiently lejcrinfed. There is a good mcjclern echtion, 
in eight vol 1. (iSsi’; ejS) J)v (i, (Iregc'ry Smith. ()t the Tatlrr there 

is an edition hy < 1 . A. Ailkc'n in c-iglil vols. (iSoS). .\ ronu)lete 

edition of Addison’s works (based tipon Hurd) is included in Bohn’s 
British Classics; llonamy Dohree, Essnsw in Biofiruphy (icj^s). 

ADDISON’S DISEASE, an atfeetion manifesting itself in 
an exaggeration of tlie normal pigment ot the skin, asthenia, irri¬ 
tability of the' gasi ro-intc.stinal Irac (, and weakness and irregularity 
of the heart's ac tion ; these symploms being due to loss of function 
of the snpran-nal glands. It is important to note, however, that 
Addison’s disease m.iy oc c ur without pigmentatiirn, and pigmenta¬ 
tion wilhcuit Addison’s clisea,sc\ 'riu* condition was first recogni/.ed 
by Dr. 'riiomas Addi.son of (.iuy’.s Hospital, London, in 1855. But 
it remained for SchitfcT and Olive'r of I’niversily college, London, 
to demonstrate that the suprarenal glands contain a very imwcr- 
ful extract which produces to.xic effects when administered to 
animals, ami that an active iirineiph.* "adrenaliir” can be separated, 
which excites contraction of the small blood ves.sels and thus raises 
blood pressure. The l.itesi views of this disease thus stand; (1) 
that it is entirely clepemlent on .suprarenal di.sea.se, being the result 
of a climinulion or ab.sence of their infernal secretion, or else of a 
perversion of their secretion; or (2) that it is of nervous origin, 
being the result of changes in or irritation of the large .sympathetic 
plexu.se.s in the abdomen; or el.se (j) that it is a combination of 
glandular inadecjuacy and sympathetic irritation. 

The nu)rhid an.itomy shows (1 ) (hat in over SoCe of the cases 
the changc'.s in the suprarenals are tuberculous, u.sually beginning 
in the medulla and resulting in caseation; and that this lesion is 
bilateral and usually secondary to tuberculous disease elsewhere, 
e.si*ecially of the spinal column. In the remaining cases (2) simple 
atrophy has been noted, or chronic interstitial inflammation 
le.uling to atrophy; and Iinally (.j) an apparently normal condition 


; of the glands, but the neighbouring sympathetic ganglia diseased 
; or involved in a ma.ss of fibrous tissue. 

I The onset of the disease is in.sidious and consists in a slow but 
' increasing condition of weakness. There is a feeble and irregular 
action of the heart, resulting in attacks of syncope which may 
prove fatal. Blood pressure is low and anaemia may be great. 
From time to time there may be severe attacks of nausea, vomiting 
or diarrhoea. The be.st knowm, though a late, symptom is a grad- 
I ually increasing pigmentation of the skin, ranging from a bronzy- 
! yellow to browm or even occasionally black. This pigmentation 
.shows it.self (i) over e.xposed parts, as face and hands; (2) wher¬ 
ever pigment appears normally, as in the axillae and round the 
nipples; (3) wherever pr<-s.sure is applied, as round the waist; and 
(4) occasionally on mucou.s membranes, as in the mouth. 

The patient’s temperature is usually sub-normal. The disease 
is commoner in males than in females, and among the lower classes 
than the uj>per. But this latter fact may be due to poor nouri.sh- 
ment and bad hygienic conditions rendering the poorer classes 
more susceptible to tuberculosis. 

The diagnosis is by no means easy. Pigmentation of the skin 
occurs in many conditions, but the presence of a low' bloo<l pres¬ 
sure with weakness and irritability of the he.irt and some of the 
preccfling symploms render the diagnosis fairly certain. 'I'he latest 
researches on the subject tend to indicate a more c erlain diagnosis 
in the effect on the blood pressure of administering suprarenal 
e.xtract, the blood pressure of the normal subject bedng unaffcated 
thereby, that of the man suffering from .su[)rarenal inad(‘(]uacy 
being markedly rai.sed. The disease is treated by promoting the 
general health in every possible w’ay; by diet; liy tonics, especially 
arsenic and strychnine; by attention to the hygionic conditions; 
and always by the admini.sfration of one of the many preparalions 
of the suprarenal gland e.xtract. 

Biui.iOGRAniv.—Timrnc, Walter, Cecil's Textbook of Mcdicijir, p. 

( 19 -^ 7 ). 

“ADDLED PARLIAMENT,” the name usually gi\cn to 
the Ivnglish parliament which met on April 6, lOj.p sat for two 
months of violent debate, and was finally clissoh'ed by James 1 . 
w'ithoLit having passed a single bill. Seven >'ears pa'^sed before 
another parliament was summoned. 

“ADDRESS, THE,” an Ivnglish parliamentary term for the 
reply of the Houses of Parliament (and particularly of the House 
of Commons) to the speech of the sovereign at the opening of a 
new parliament or session. There are certain formalities which 
distinguish this stage of jiarliamentary proceedings, d’he “King's 
Speech” itself is divided into three .sections; the first, addressed to 
“My Lords and Gentlemen,” touches on foreign affairs; the sec¬ 
ond, <0 the “Gentlemen of the Hou.se of Commons,” has reference 
to the e.stimates; the third, to “My Lords and Gentlemen,” out¬ 
lines the proposed legislation for the session. .Should the soccnagn 
in person open parliament, he does .‘^o in the House of l.orcbs in 
full state, and the Speaker and members of the House of C'orn- 
mens arc summoned there into the royal presence. The so\-creign 
then reaiks his siH^cch. If the sovereign is not present in person, 
the speei h is read by commission. The Commons then return to 
their House, and an address in answer is moved in both Douses. 
But before this motion a bill is read pro jornui, a sur\i\al of an 
ancient claim of the Commons to assert their right of deliberation 
on subjects other than the Crown’s immediate cause of summons. 
The Government of the day select.s two of its supporters in each 
House to move and second the address, and when carrying out 
this honourable task they appear in levee dress. I’rcvious to the 
.session of 1890-91, the royal .speech was answered paragraph 
hy paragraph, but “the address” is now’ moved in the form of a 
single rc.soiution, thanking the sovereign for his most gracious 
speech. The debate on the address is used as a means of ranging 
over the whole Government policy, amendments being introduced 
by the Op^josition. A defeat on an amendment to the address is 
generally regarded by the Government as a vote of no-conficicnce. 
After the address is agreed to it is ordered to be presented to the 
sovereign. The thanks of the .sovereign for the address are then 
conveye<J to the Lords by the lord steward of the household and 
«o the Commons by the comptroller of the household. 
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ADDRESSING MACHINE: see Office Appliances. 
AD£, GEORGE (1866-1944). U.S. author, was Mbrn at 
Kentland, Ind., on Feb. 9, 1866. After graduating from Purdue 
University in 1S87, he took up newspaper work in Lafayette. Ind., 
and Chicago (1S87-1900). Although he belonged to the school of 
American vernacular humorists, he was definitely an urban product. 
Many of his early books, such as Artk (1896) and Dor' Horne 
(1899) w'ere designated a? stories "of the streets and town” and 
were adapted from his newspaper contributions. His best-known 
t)ook, Fables in Slang (1899), clever and sophisticated. Ade 
wrote a number of musical comedy librettos, film scenarios, in¬ 
cluding Back Home and Broke (i()22). and plays, the best known 
of which were The County Chairman (uj03), The College 
Widow (1904) and Father and the Boys (1908*. He died May 
16, 1944. 

ADELA ( 1062^^-1137). daughter of William the Conqueror 
and mother of Stephen, king of England, whose right to the throne 
derived through her. She was married to Stejihen. earl of Meaux 
and Brie in 1080 at Bretcuil. Upon the death of his father in 
logo, her husband succeeded to the earldom of Blois and Char¬ 
tres. She took an active interest in civil and ecclesiastical affairs 
and was instrumental in rebuilding the cathedral of C.'hartres in 
stone. In 1095 she became regent when her husband, at her urg¬ 
ing, took part in the first crusade to the Holy Land. He returned 
in 1099, but left to join the second crusade in iioi and was killed 
in battle at Ramula. Adela continued as regent during the minori¬ 
ty of her sons and was increasingly active in public life. An.selm, 
her guest and teacher in iO()7, was often entertained by her during 
1103 and 1105 and she affected a temiiorary reconciliation between 
him and her brother, Henry I. In 1107 .Adela entertained Pope 
Pascal during Easter and in the foilowing year was hostess to 
Hoemund of Antioch. She made her son Theobald successor to her 
rule in 1109 and enten'd a convent in the diocese of Autun, 
continuing to wield an important intluence in public and clerical 
.ilbiirs. She persuaded Theobald to join with her brother 
Henry I against France in 1117 and was a benevolent patroness of 
churches and monastaries. Sh(“ died in 1137 and was buried at 
Caen. 

ADELAER or Adkler, the surname given to Kukt Sivekt- 
.SEN (1622-75), Norwegian-l)anish sailor. Born at Brevig, in 
Norway, he entered the Hutch navy and then the Venetian serv¬ 
ice, where he was known as C.hirzio Suffrido Adclborst lie.. 
Hutch for "naval cadet”). He commanded the Venetian squadron 
at the battle of the Harclanelles (May 13. 1654) when his ship 
alone sank 15 Turkish galleys and burned others. Next day he 
compelled the surrender of the 'I'urks at Tenedos. In 1660 he be¬ 
came admiral-lieutenant in the Venetian service, but in 1662 he 
was induced to take command of the Danish tlect. Under Chris¬ 
tian V he look command of the combined Danish fleets again.st 
Sweden, but he died before the expedition. 

ADELAIDE (Adelheid) (()3I-99')), queen of Italy and 
empress, was the daughter of Rudolph TI of Burgundy, and 
married, in 947, Lothair, who succeeded his father Hugh as king 
of Italy. Lothair died in 950 and Adelaide was imprisoned at 
C'omo by his successor, Bcrengar II, marquis of Ivrea, who 
wished to compel her to marry his son .Adalbert. After four 
months (August 951) .she escaped and look refuge at Cano.ssa 
with Atto, count of Modena-Reggio. Meanwhile Otto I, the 
German king, whose English wife, Edgitha. had died in 946. 
came to Italy. Adelaide met him at Pavia, and at the close of 
the year the marriage took place. On Feb. 2, 962, .she was 
crowned empress at Rome by Pope John XII immediately after 
her husband, and she accompanied Otto in 966 on his third 
expedition to Italy, where she remained with him for six years. 

After Otto I’s death (May 7, 973), Adelaide exercised for 
some years a controlling influence over her son. the new' emperor, 
Otto 11 . The causes of their subsequent estrangement are ob¬ 
scure, but it was possibly due to the empress’ lavish expenditure 
in charity and church building, which was a serious drain on the 
imperial finances. In 978 she left the court and lived partly in 
Italy, partly with her brother Conrad, king of Burgundy, by 
whose mediation she w’as ultimately reconciled to her son. In 
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983, shortly before his death, she was appointed his viceroy in 
Italy, and. in concert with the Empress Thcophano, widow of 
Otto II, and Archbishop Willigis of Mainz, defended the right 
of her infant grandson. Otto HI. to the German crown against 
the pretensions of Henry the Quarrelsome, duke of Bavaria. 

In June 9S4 the infant king was handed over by Henry to 
the care of the two empresses; but the ma.stcrful will of Thco¬ 
phano soon obtained the upper hand, and until the death of the 
Greek empress, on June 15. <^91, Adelaide had no voice in German 
affairs. She as.‘'Umed the regency, in concert with Archbishop 
Willigis and a council of jirinces of the emfiire, and held it until 
in 995 Otto was declared of age. In 996 the young king went 
to Italy to receive the imperial crown; and from this date 
Adelaide devoted herself to pious exercises, to correspondence 
with the abbots Majolus and Odilo of Cluny, and to the founda¬ 
tion of churche.s and religious huu.ses. She died on Dec. 17, 999, 
and was buried in the convent of Saints Peter and Paul, her 
favourite foundation, at Salz in Alsace. By the Emfieror Otto I 
she had four children: Otto II {d. 9S3 ); Mathilda, abbess of 
Quedlinburg (d. 999); Adelheid (.Adelaide), abbess of E.ssen (d. 
974); and Liutgard. who married Conrad 11 . duke of Franconia, 
and died in 955. 

ItiULioc.R.viMiY.—.Aik'lakli’s lilt* {Vila ov Epilapitium Adalheulae 
till pr rat rill.',) wa.s written by St. Odilu of t'lunv. It is valuable only 
lor her l.'iter years, the rest of her life being merely outlined, though 
fier adventures in eseaping Ironi lierengar are treated iu more detail. 
The best edili«jn i.s in .Andre Duchesne, Bihliothtun ClunUnensis, pp. 

8Vr Giov. Halt. .Semeria. Vita politico-rdigiosa di s. Addeida, 
etc. (I'urin, 1842); Jul. Bentzinger, Das Lrben tier Kaiserin Adelheid 
. . . vdihretul der Rrgicrung Olios III., Inaug. Dissertation (Breslau, 
iSS.O ; J. J. Dey, Hist, de s. Adelaide, etc. (Genev.a, 18(12) ; F. P. 
Wimmer, Kaiserin Adelheid, Cemahlin Ottos I drs Crossen (Regens¬ 
burg, iSS(>1 ; W. Wattenbach, Peutschlauds Orschu hisqudlen (Stutt¬ 
gart and Berlin, lyo.)). .See Ulxsse (Mu'valier, Rt'perloire des sources 
hist Cliques (1003). 

ADELAIDE, capital of South .Australia, in the county to 
which it gives it.s name, is situati-d near the middle of the east¬ 
ern side of St. Vincent gulf where the coast line curves farthest 
inland (eastward). I'he gtniiis of Charli's Sturt, and then of W'il- 
liam Light, the first surveyor-general, selected ( 1836) a site upon 
fertili* plains which .swept up very gently from the coast to a curv¬ 
ing line of bilks some 9 mi. inland. (Ml. Lofty, c. 7 mi. | air line] 
E.S.E. of Adelaide, 2.334 feet,) Light chose, not without opposi¬ 
tion, a spot on rising ground, (lose to the Torrens stream, the chief 
early source of water supiilv, and within easy reach of a fair 
open roadstead (Holdfast hay, c. 6 mi ). Within 8 mi. also was 
the only considerable sheltered inlet along this recently elevated 
coast, the Port Adelaide "river.” a detlecled tidal estuary. This 
water—shallow, muddy, but improved by dredging—became the 
site of Adelaide’s port until the construction of the outer harbour 
provided a more accc.ssible anchorage for larger vessels near 
the mouth of the estuary and facing the open gulf. South- 
w'ard the hills close in upon the plain and meet the coast line, 
hut northward the lowlands .'^tretth, broadening, up to and be¬ 
yond (he head of the gulf. Easy movement was possible akso by 
variou.s gaps and saddles to the Murray lowlands ifi the ea.st and 
southeast, and Adelaide thus soon became an important nodal 
point for lines of movement by land and sea. The fertility of 
the plains—deep alluvium washed down from the torrcnt-scarrcd 
hills—the presence of minerals (though in relatively small quanti¬ 
ties) in the hills, and the genial climate formed the basis of 
Adelaide’s pro.sperity. A fairly regular rainfall of c. 21 in. failing 
largely in the winter month.s (April-Novcmber); temperatures hot 
in summer (Jan. mean: 73°; highest recorded [shade] maximum 
116°, with fairly frequent heat spells); but cool and bracing in 
winter (June mean: 52® with occasional frosts); land and sea 
breezes along the coast and much sunshine make up a typical Medi- 
terranecin climate. The town was laid out by Light in the form of 
a square, divided into rectangular blocks with gardens and parks at 
the points of intersection. Around the square a mile-broad belt of 
park land was reserved, and beyond these stretch the suburbs. 
The park lands have been to some extent encroached upon for 
public buildings, but the remainder form the great playground 
and "lungs” of the city which claims to have no slum.s. The 
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climate and the presence of the river Torrens, now artitkially 
dammed and converted into a lake, lend Adelaide the peculiar 
(harm of diversified vegetation; northwestern European, south¬ 
ern Eufopcan and subtropical. 

After a somewhat (hequered early history Adelaide, in virtue 
of its commanding situation in relation to all the more important 
southern parts of the state, steadily jrrew in prosfM*rity and size 
until, with 312,619 inhabitants, it had a decidedly alarminj? pro¬ 
portion (nearly 54%; of the total population of the stale (^193.'?. 
<;Ho,(; 4(D; *943 estimate, 362.300. Its (ommercially central posi¬ 
tion and Kood communications, ready sufiplies of raw materials 
and of imported coal, and a protective tariff have built up in the 
metropolitan area (particularly alontf the main lines to Port Ade¬ 
laide) a number of flourishing: younR industries, manufacturing 
woollens, machinery, pottery, etc. To Adelaide );ravilate the prod- 



BLOCK diagram of the site of ADELAIDE AT THE SOUTHERN END OF 
THE FLINDERS RANGE. THE BLOCK IS ABOUT 100 Ml. WIDE 

iict.s of the agricultural and pastoral areas of the surrounding fer¬ 
tile districts, and thither also, for lack of a river-mouth port, come 
the bulk of the produ( ts—wool, wheat, fruit—of the lower Murray 
valley {see Ai-Lxandrina, Lakf). The trade of F*ort Adelaide is 
five to six times as valuable as that of any other South Australian 
port, and fourth as regards value and tonnage among the ports of 
Australia. In 1938-39 the imports at Port Adelaide were worth 
£5,500,000 and the ex[)orts £10,000,000. The city possesses many 
tine buildings, including the university, School of Mines, an 
Anglican and a Roman Catliolic cathedral, exhibition building and 
others. It wa.s the birthi)lace of municipal government in Austra¬ 
lia and gained a lord mayoralty in 1919. 

ADELARD or AETHELARD of Bath (i^th century), 
English schola.stic philosopher. He studied in France and travelled 
in Spain. Italy, north Africa and Asia Minor, w'herc he became 
acfjuainted with Arabian scholarship. He returned to England in 
the time of Henry I, and reieived an annual grant from the 
revenues of Wiltshire. Adelard translated Euclid’s FAemnits, prob¬ 
ably from an Arabic version. Tlie work, w'hich was published in 
Venice in 1482 under the name of Cdtnpattus dc Novara, at once 
began to be used a.s a textbook in the schools. Adelard’s special 
contribution to scholastic philosophy was the treatise De eodrm et 
diversi), in which he enunciated the theory of “indifference.” 

It is in the form of a dialogue between himself and his favour¬ 
ite nepliew, and was dedicated to Richard, bishop of Bayeux 
from 1113 to 1133. He wrote also a group of treati.ses on the 
astrolabe (a cc^jiy of which is in the British museum), on the 
abacus (three copies exist in the \aitican library, the library of 
Leyden university and the Bihliotlkque Nationale in Paris), 
translations of the Kharismian tables and an Arabic Introduction 
to Astronomy. 

Brai.itx'.RAVirv.— Srr Jourdain, Rrehrrehes sur Irs traductions 
d'Aristote (and ccl. 1K4.O ; Barthelemy Haurt'-au, Philosophic scolas- 
tique (and cd , 187a) ; and works appended to art. See also Scholas¬ 
ticism. 

ADELIELAND, Antarctic land situated On the polar circle 
in longitude 140” E.. discovered by the Frenchman Dumont 


d Urville in 1840. The steep coasts, rising to heights of from 3,250 
to 4,000 ft., are almost unapproachable. Although covered with 
snow and ice and completely uninhabited, it has i>ossibiIilies of 
utilization for whale fishing. (See al.so Antarctic Regions.) 

ADELSBERG : see Postumia-Grotte. 

ADELUNG, JOHANN CHRISTOPH (1732-1806), Ger- 

man grammarian and philologist, w'as bom at Spantekow. in 
Pomerania, on Aug. 8, 1732. He was educated at the public schooLs 
of Anklam and Klosterbergen, and the University of Halle. In 
1759 he was appointed profes.sor at the gymnasium of Erfurt, but 
relinquished this position two years later to take uj:) residence at 
Leipzig, where he devoted himself to philological researches and 
the voluminous writings he continued to produce throughout his 
life. In 1787 he W'a.s made principal librarian to the elector of 
Saxony at Dre.sdcn, where he lived until his death on Sept. 10. 
1806. 

By his grammars, dictionary and various works on German 
style, Adelung helped to rectify the orthography, refine the 
idiom and fix the .standard of his native tongue. His German 
dictionary— Gra nifnatisc/i-kritischc.s Warier buck der hochdrutsch- 
en Mundart (1774-86)—hears witness to his intimate knowledge 
of the history of the different dialects on which modern German 
is based. No man before Jacob Grimm (q.v.) did so much for 
the language of Germany, At the time of his death Adelung was 
engaged on a work on general philology, entitled Mithridates, 
uder allncmeinc Sprachenkunde. Unfortunately he did not live to 
complete it. The first volume, which deals with the Asiatic 
languages, was published immediately after his death; the other 
two were issued under the superintendence of Johann Severin 
Vater (1771-1826), 

ADEMPTION, a taking away; in law, a revocation of a grant 
or bequest. 

ADEN, seaport and territory in Arabia, situated in 12° 45' N , 
and 45'’ 4' E., on a peninsula near the entrance to the Red sea. 
TOO mi. east of the Strait of Bab-el-Mandeb. The peninsula of 
Aden has barren and desolate volcanic rocks, rising to 1.776 ft .arui 
extending 5 mi. from east to west, and 3 mi. from its northern 
shore to Ras .Sanailah or Cape Aden, its most southerly point; it 
is connected witli the mainland by a neck of low .sandy ground. 
The town is built on the eastern coast, in the crater of an extinct 
volcano, and is surrounded by precipitous rocks forming an ad¬ 
mirable natural defense. There are two harbours, an outer, facinc 
the town, protected by the island of Sirah, but now partially 
choked with mud; and an inner, called Aden Back-bay, or, by the 
Arabs, Bandar Tawayih, on the western side of the peninsula. I'he 
new Aden, called Steamer Point, houses the U.S. and other con¬ 
sulates, the principal banks and shipping offices. Drinking water, 
obtained prior to 1930 by condensing sea water, was later amply 
supplied by a pipe line from artesian wells on the mainland. 

Aden early became the chief entrepot of trade between Europe 
and Asia. It is the ’ApajSta tvdal^v of the Pcriplus. It was known 
to the Romans as Arabia Felix and Attanac, and was captured by 
them, probably in the year 24 b.c. In 1513 it was un.successfully 
attacked by the Portuguese under Albuquerque, but subsequently 
fell into the hands of the Turks in 1538. In the following century 
the Turks themselves relinquished their conquests in Yemen, and 
the sultan of Sana established a supremacy over Aden, which was 
maintained until 1735, when the sheikh of Lahej, throwing off his 
allegiance, founded a line of independent sultans. 

From the i6th to the 19th centuries trafl&c between Europe and 
the east had mostly gone via the Cape of Good Hope. The an¬ 
nexation of Aden to British India in 1839 renewed trade between 
India and the Red sea and this developed enormously after the 
cutting of the Suez canal, Aden was made a free port and a coal¬ 
ing station and its territory was extended by cession or purchase. 
The island of Perim in the Strait of Bab-cl-Mandeb was occu¬ 
pied in 1857. In addition to its east and west trade Aden has 
many commercial relations mth the interior and with the coast of 
Africa opposite. The chief imports are fuel oil, petrol (gasoline), 
coffee, cotton piece goods, grain, hides, coal, sugar and tobacco. 
The exports are, in the main, the same as the imports. Aden itself 
produces salt and cigarettes. The trade is largely a transshipment 
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trade. In 1939 the total value of imports was Rs. 6,85,66,887’ of 
which Rs. 20,35,805 was land-borne; and of exports Rs. 3,90,95,- 
919, of which Rs. 22,02,286 was land-borne, as compared with im¬ 
ports valued at Rs. 8,31,70,441 and exports at Rs. 4,29.91,994 in 
1938. In 1939, 2,004 merchant vessels of 8,005,764 tons (net) en¬ 
tered the port of Aden besides 1,455 local craft. The submarine 
cables of the Eastern Telegraph company here diverge—on the 
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one hand to India, the far east and Australia, and on the other 
hand to Zanzibar and the cape. A metre-gauge railway con¬ 
structed during World War I from Aden to Lahcj and later ex¬ 
tended to Habil, was entirely removed because of the progress of 
motor transport. Aden became an important air h.ase for the 
protection of the port and as a station on the air route from 
Khartoum and Eritrea to Karachi. The total population of the 
.settlement in 1931, including Perim Island, was 51.478, of which 
1,649 were of European and allied races. 

Boundaries and Administration.—The frontier of the pro¬ 
tectorate was demarcated in 1902-04, and in 1905 a convention 
was signed by the British and Ottoman commissioners determin¬ 
ing the boundary from Sheikh Murad on the Red sea coast to the 
Bana river, and thence in a northeasterly direction into the desert. 
By an Anglo-Turkish convention of 1914 the boundary was pro¬ 
longed to a point on the shores of the Persian gulf opposite Bah¬ 
rein. During World War I. the Turkish forces encroached on 
Aden territory and approached to within a short distance of the 
town; they occupied Lahej and Sheikh Othman. At the end of the 
war the Turks withdrew from the Yemen. The neighbouring ter¬ 
ritories of the imam of Sana conform, theoretically, with the 1905 
line, though encroachments had been made at some points w’hich, 
in 1925, were the subject of dispute. 

Previously part of the Bombay presidency, Aden became a sep¬ 
arate province in 1932, with a chief commi.ssioner responsible to 
the Indian government. The relations of Aden with the rest of 
Arabia and the tribes of the protectorate were taken charge 
of during World War I by the high commissioner of Egypt. In 
1920 political control was transferred to the political resident, who 
was directly responsible to the British foreign office. In 1921 this 
responsibility was taken over by the colonial office. It was 
further agreed that for the future London should be responsible 
for the political and military administration, the government of 
India remaining responsible for the internal administration. A 
draft order-in-council published on July 7, 1936, provided that 
Aden should on April i, 1937, cease to be part of British India and 
become a colony under a governor and commander in chief. The 
territory was thus transferred from Indian to imperial control. 

ADENtS, ADENEZ or ADANS, surnamed Le Roi, 
French trouvere, was bom in Brabant about 1240. He owed his 
education to the kindness of Henry III, duke of Brabant, and 
he remained in favour at court for some time after the death 
(1261) of his patron. In 1269 he entered the service of Guy de 
Dampierre, afterward count of Flanders, probably as roi dcs 
minSstrels, and followed him in the next year on the abortive 
crusade in Tunis. The expedition returned by way of Sicily and 
Italy, and Adenes left in his poems some very exact descriptions 
of the places through which he passed. 

The purity of his French and the absence of provincialisms point 
to a long residence in France, and it has been suggested that 

*100,000 niiiees ts wrHtcn as Rs. 1,00,000; 10,000,000 is written 1,00,00,000. Rs. 
is.bd or approximately 30 centa U.S. 


Adenes may have followed Mary of Brabant there on her marriage 
to Philip the Bold. He seems, however, to have remained in the 
service of Count Guy, although he made frequent visits to Paris 
to consult the annal.s preserved in the abbey of St. Denis. 

The poems written by Aden^^s are four: the Enjances Ogicr, 
Bcrte aus gratis pU^s, Bueves de Comarchis, and a long roman 
d'aventurcs, Cleomadh, borrowed from Spanish and Moorish 
traditions brought into France by Blanche, daughter of Louis IX. 
Adeniis probably died before the end of the 13th century. 

Bibuograpjiv. —The romances of Adenes were edited for the 
Academic Imperiale et Royale of Brussels by A. Scheler and A. van 
Hasselt in 1874; Bertr was rendered into modern French by G. Hecq 
(1897) and by R. P{*ri^ (looo); CUomadh, by Lc Chevalier de 
Ch.atelain (1859). See also the edition of Berlc by Gaston Paris 
(1832); an article by the same writer in the Hht. Litt. de la France, 
vol. XX, pp. 679-7iS; Li^on Gautier, Les 4 pophs jran<;aisr 5 , vol. iii, etc. 

ADENINE occur.s in the pancreas and widely elsewhere in 
the animal kingdom, as well as in beer yeast and tea leaves. It 
has been prepared s>'nthetically and also by decomposition of 
nucleic acids and other complex animal substances. It is a colour¬ 
less solid, crystallizing with three molecules of water, and melting, 
with dccompo.sition, at 360-365“ C. It is a purine base, 6-amino 
purine (C:,H;,N.,). 

{Sec PURINKS.) 

ADENOIDS, or adenoid growths, masses of soft, spongy 
ti.ssue between the back of the no.se and throat, occurring mostly 
in young children; blocking the air way, they prevent the due 
inflation of the lungs and the proper development of the chest. 
The growths are apt to kee[) up a constant catarrh near the orifice 
of the ventilating tubes which pass from the throat to the ear, and 
so render the child dull of hearing or even deaf. They also give 
ri.se to asthma, and like enlarged tonsils—with which they arc 
often a.ssociated—they impart to the child a vacant, stupid expres¬ 
sion, and hinder his physical and intellectual development. They 
cause him to snore at night, his voice is ‘‘stuffy,” thick and 
unmusical. Though, except in the case of a cleft palate, they 
cannot be seen with the naked eye, they are often accompanied 
by a visible and suggestive granular condition of the wall at the 
back of the throat. 

If the child continues to breathe with his mouth open and to 
.snore at night, if he remains deaf and dull, and is troubled with 
a chronic cold in his head, the (juestion of thorough exploration 
of the naso-pharynx and of a surgical operation should most cer¬ 
tainly be considered. The comparatively simple operation for their 
removal results, as a rule, in marked benefit, but this treatment 
should always be followed by a course of instruction in respiratory 
exercises. 

ADEPT (if used as a substantive pronounced adept, if as an 
adjective adept), completely and fully acquainted with one’s sub¬ 
ject, an expert. (Lat. adeptus, one who has attained.) The word 
implies more than acquired profic iency, a natural inborn aptitude. 
In olden times an adept was one versed in magic, an alchemist. 

ADERN6 (Adrano), town of the province of Catania, Sicily, 
22 mi. by rail N.W. of the town of that name. Pop. (1936) 
24,307 (town), 24,515 (commune). Anciently Adranon (the orig¬ 
inal Siculan .settlement was perhaps some 5 mi. aWay), it took its 
name from Adranos, an indigenous deity, in Roman times identi¬ 
fied with Vulcan, to whom was dedicated a temple guarded by 
1,000 huge dog.s. Sub.structures of the temple may persist out¬ 
side the town. The town, founded by Dionysius I (r. 400 B.C.), 
has fine remains of its walls (see P. Orsi in Not. Scavi, 1915, 
p. 227). For a time it was the headquarters of Timoleon, and 
it was the first town taken by the Romans in the First Punic 
War (263 B.C.). In the centre of the modern town rises the 
castle, built by Roger I. 

ADES are nonalcoholic beverages made from the juice of 
lemons, oranges or limes, powdered sugar or syrup and plain, 
mineral or carbonated water. Usually a maraschino cherry and 
cracked ice are added, and a straw through which to sip the drink. 
They are sold in the United Stales chiefly at soda fountains and 
drug stores. “Orange drinks” are also served at street stands and 
corner shops, as are drinks made from the juice of pineapple, 
grapt'fruit, etc. The juice of the fruit is ordinarily extracted 
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through electrical machines installed at soda fountains. The ad- 
vantaKC in this method lies in the fact that the customer sees with 
his own eyes the fresh fruit and the resulting unadulterated juice. 
By 1939 approximately 73,000 of these extracting machines had 
heen distributed through the California Fruit Growers Exchange, 
and in this way the U.S. uses more than 6,000,000 boxes of lemons 
and oranges annually. 

In addition, the exchange has distributed more than 150,000 
electric juice extractors for homes. 

ADEVISM, a term introduced by Max Muller to imply the 
denial of gods (Skt. deva), on the analogy of atheism, the de¬ 
nial of God (see Gifford Lectures, 1892, c. ix;. 

ADHAN: sec AzAn. 

ADHEMAR DE CHABANNES (c. 988-r. 1030), me¬ 
diaeval historian, was horn at Chabannes, T rance. He was a monk 
of the monastery of St. Cybard, Aiigouleme, and died, probably 
at Jerusalem, where he was on jjilgrimage. Adhemar’s principal 
work, Clironievn Aquitanicum et brancicum or IJistoria b'rancur- 
um, is in three books and deals with Frankish history from the 
fabulous reign of I’haramond, king of the Franks, to a.d. 1028. 
The two earlier books arc scarcely more than a copy of the 
Gesta rci^um b'raucorum, but the third, dealing with the period 
from 814 to lo.'H, is of considerable historical importance, and 
i.s published in the Monumenta Gertnaniac liistorica, Scriptores, 
iv (Hanover and Berlin, 18:6-92). Other writings of Adhemar’s 
arc published by J. T. Migne in the Patrologia Latina^ tome cxli 
(Paris, 1844-55). 

Scr F. Arln'llot, bJudr historiqur rt litleraire sur Adhnar de 
Chahannrs (I-inioges, 1873) ; J. F. E. Castaigne, Dissertation sur Ir 
lieu de naissance el sur la jamille dn chroniquvur Ad^mar tnoine de 
I'abbaye dr. 51. Cybard d'Angonleme (Angoulcme, 1850). 

ADHEMAR (ADEMAR, AIMAR, AELARZ) DE 

MONTEIL (died 1098;, cru.sader, was bi.shop of Puy cn Velay 
from before 1087, and accompanied Raymond IV, count of 
Tc)ulou.se, to the east as apostolic legate. He negotiated with 
Alexis Comnenus at Con.stantinoplc, re-established at Nicaca 
some di.scipline among the crusaders, caused the .siege of Antioch 
to be raised, and died in that city of the plague. 

Biiir.iuORAPiiY ,—See the arlick* by T. Kohler in l.a Grande b.ney- 
ctop^dk; Bibliographic du Velay (lyo:), jip. 640-50. 

ADHESIVE CEMENTS: .^ee Ci mi nt 

ADIABATIC CHANGE, a change in the physical state of a 
body, whether this change he one of volume, strain, electric 
charge, etc., which involves no passage of heat to or from the 
hodv. (See ThI'-RMOdynamics.) 

ADIABATIC PROCESSES IN ATMOSPHERE. Be¬ 
cause of the large volumes of air involved and the relatively small 
temperature differemes between adjacent air parcels, it i.s com¬ 
mon to assume that no heat is added to or withdrawn from the 
air (adiabatic process) during atmo.sfdicric processes. 

This assumption appears to be justified for air which is not in 
contact with the ground and for jirocesscs wiiich arc completed in 
from a few hours to a clay. When air ascends or descend.s it ex¬ 
pands and contracts as a result of the change in pressure. If no 
condensation or evaporation of water occurs the air will cool about 
i” C. per TOO metres ri.se (5.4'’ F. per 1,000 ft.), which i.s called 
tlie dry adiabatic lapse rate. When moist air is lifted it will cool 
at the dry adiabatic rate (the presence of moisture has a negligible 
effect until .s.ituration is reached) until it becomes saturated. 
Further lifting will result in the condensation of water vapour or 
( loud formation. 7 'he latent heat of condensation is added to the 
air and as a result it cools less rapidly, at the so-called moist or 
saturated adiabatic lapse rate. The V'alue of tlie moist adiabatic 
lapse rate depends on the temperature and pressure being about 
0.44° C. per 100 metres at 20'^’ C, and 1,000 mb. and 0.80° C. per 
100 metres at — :o‘^ C. and 600 ml). If saturated air descends it 
follows the moist adiabatic lapse rate only as long as it contains 
liquid waater in sus{)ension which can evaporate; otherwise it fol- 
fows the dry adiabatic lap.se rate. If an air parcel of absolute 
temperature T„ and pressure p„ is dry-adiabatically compressed or 
expanded to a pressure />. its tempernture T is given bv 
TmT.,(/»>.,V«« 


I (See Meteorology; Lapse Rate of Temperature; Thermodynam- 
j ics; Upper-air Soundings.) (H. G. Hn.) 

ADIAPHORISTS, the name of a party in the religious con¬ 
troversies of the 16th century in Germany. The Adiaphorist 
controversy among Lutherans was an issue of the provisional 
scheme of compromise between religious parties, drawm up by 
Charles V, sanctioned at the Diet of Augsburg, May 1548. 
and known as the Augsljurg Interim. It satisfied neither Catholics 
nor Protestants. As head of the Protestant party the young 
elector Maurice of Saxony negotiated w’ith Melanchthon and 
others, and at Leipzig, Dec. 1548, secured their acceptance of the 
Interim as regards adiaphora (things indifferent), points neither 
enjoined nor forbidden in Scripture. This sanctioned jurisdiction 
of Roman Catholic bi.shops and observance of certain rites, while 
all were to accept ju.stification by faith (relegating the words “by 
faith alone** to the adiaphora). Passionate opposition was led by 
Mclanchthon’s colleague, Matthias Flacius, on the grounds that 
the imperial power was not the judge of adiaphora, and that the 
measure was a trick to bring back popery. From Wittenberg he 
fled, April 1549, to Magdeburg, making it the headejuarters of 
rigid Lutheranism. Pracliially, the controversy was concluded by 
the religious peace ratified at Augsburg (Sept. 1555), which left 
princes a free choice between the rival confessions w'ith the right 
to impo.se cither on their subjects; but much bitter internal .strife 
was kept up by Protestants on the theoretical question of adm- 
phora; to afipcase this was one object of the T'ormula Concordiae, 
1577. Another Adiaphorist controversy between Pietists and their 
opponents, re.specting the lawfulness of amusements, arose in 
1681, when Anion Reiser (16:8-86) denounced the opera as anti- 
Christian. 

See J. Herzog and A. Hauck, Re.aUncyklopjidic (3rd cd.) ; and F 
H.T.stings, Encyclopaedia of Religion and Ethics, art. “Adiaphorism." 
where the connedion of thi.s historic question with the fundamental 
question of what i.s vital or essential is shown. For an earlier stud\, 
on rigourist lines, see F. Schmid, Adiaphora, wissenschafllich u. hi\- 
torisch unlersucht (1809). 

ADIGE, river, north Italy. The Adige ri.ses in small lakes 
on the Resia (Resthen Scheideck) pass (4.902 ft.V and near 
Glorcnza is joined by tributaries where roads over the Ofen and 
Stelvio passes fall in. It flows E. to Merano, and S.E. to 
Bolzano, where it receives the Isarco (6 ft.), and becomes navi¬ 
gable. Turning S.W., and receiving the Nocc. (right) and the 
Avisio (left), it enters Lombardy, 13 mi. S. of Rovereto. It falls 
into the Adriatic at Porto Fossone, a few miles N. of the Po, 
The most considerable towns on its banks (south of Bolzano) arc 
Trento, Rovereto, Verona and Legnago. It is very rajiid. with 
sudden floods which do great damage. In Lombardy it is 200 yds 
wide, and 10 to i6 ft. deep, but the strong current impedes navi¬ 
gation. The Adige is 220 mi. long and, after the Po, the most 
important river in Italy. In Roman times its lower course lay 
much farther north than now, along the base of the Euganean hills, 
and it entered the sea at Brondolo. In a.d. 587 the river broke 
its banks and took its present course, but new streams opened 
repeatedly to the south, until now the Adige and Po form one- 
delta. 

ADIGEI (Adygei), autonomous region in the north Caucasian 
area of the R.S.F.S.R., created July 1922. It is a narrow strip 
of territory lying north and south of lat. 45® and curving south at 
about long. 41° E., forming an autonomous island in the north 
Caucasian area, mainly along the south banks of the Kuban river 
and Laba river, from west of Krasnodar to south of Lablnsk. It 
was formerly part of the Kuban province. The Kuban river i.s 
navigable to its confluence with the Laba river but is malarial 
and swampy and frequently floods its banks. The population 
(1939) 241,773 is entirely rural and is administered from Kras¬ 
nodar, for which purpose it is divided into the following sec¬ 
tions:—^Dzhidzhikhahlsk, Natyrbovsk, Preobrazhensk. Takhtamy- 
kaevsk, Khakyrino-Khabalsk. The Adigei or Adygei (their own 
name) or Cherkess (their Rus.sian name) are Circassians who 
formerly occupied the mountain valleys but were compelled by 
Russia in 1861 either to settle on the flat land or to emigrate 
(200.000 settled in Turkey, as the Bashi-Bazouk.s). They arc 
mainly Alpine in physical type and speak a language of the 
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Ahkhazo-Adigean group of the “Spirant"' branch of the Japhctite 
languages. Their religion was Mohammedan, mingled with old 
heathen and modern Christian rites. Cattle and sheep rearing 
were their chief occupations, and great respect to seniority and 
hospitality, and fierce vendettas, were characteristic. Their present 
habitat is on the southern limit of the black earth steppe region 
where it merges into the broad-leaved, deciduous forest and they 
are now mainly agricultural, with w'heat. maize and sunflower seed 
as the chief crops, and consequently their old customs are rapidly 
dying out. 

ADIPOCERE, a substance into which animal matter is some¬ 
times converted (from the Lat. adeps, fat. and rcra, wax), and 
so named by A. F. Fourcroy, from its resemblance to both fat 
and wax. When the Cimetiere des Innocens at I’aris was removed 
in J786-S7, great masses of this substance were found where the 
coffins containing the dead bodies had been placed very closely 
together. Chemically, adipocere consists principally of a mixture 
of palmitic, margaric and o.vymargaric acids combined with a little 
ammonia; glycerine appears to be absent (see also under Clycer- 
IDES). Lime, derived from the tissues, is present with other sub¬ 
stances as an inorganic residue. It appears that it is not formed 
from protein, but from the body fats which collect together and 
undergo decomposition. 

ADIPOSE TISSUE is composed of specialized connective 
tissue cells which contain large globules of fat. The chief chemical 
constituents of this fat are the neutral glycerol esters of stearic, 
oleic and palmitic acids. The fat stored in the.se cells comes in 
part directly from the fats eaten, and in part is manufactured 
within the body from fats and carbohydrates in the food and 
sometimes from protein. The main reservoir of fat in the body 
is the adipose tissue beneath the skin, called the pannicnliis 
adiposus. 'I’here are also deposits of fat between the muscles, 
among the intestines and in their mesentery, around the heart, 
and elsewhere. Beside acting as a fuel reserve against times of 
sttirvation or great exertion the pannicidus adiposus conserves the 
heat of the body. Fat also seems to lie a factor in resistance to 
disease, since undernourished p('ople arc more prone to infections 
than those in a good state of nutrition. 

ADIRONDACKS, a group of mountains in northeastern 
New York, U.S.A., in Clinton, Essex, I'ranklin and Hamilton 
counties, often included by geographers in the Appalachian 
system, but pertaining geologically to the Laurentian highlands 
of C'anada. Unlike the Appalachians, the Adirondacks do not 
form a connected range, but consist of many summits, isolated 
or in groups, arranged with little appearance of system. There 
are about 100 peaks, ranging from i.joo to more than 5,000 ft. 
in height, and 42 more than 4,000 ft.; the highest peak, Mt. 
Marcy (called by the Indians Tahawus or “cloud-splitter”), is 
near the eastern part of the group and attains an elevation of 
5.544 ft. Other high peaks are McIntyre, 5,112 ft.; Skylight. 
4.020; Haystack, 4 ,qi 8; and Whiteface, 4.872, These mountains, 

( on.sisting of various sorts of gneiss, intrusive granite and gabbro. 
have been formed p)artly by faulting but mainly by erosion, the 
lines of which have been determined by the presence of faults or 
the presence of relatively soft rocks. The mountains form the wa¬ 
ter parting between the Hudson and the St. Lawrence rivers. On 
the south and southw'est the waters flow either directly into the j 
Hudson, which rises in the centre of the group, or else reach it ! 
through the Mohawk. On the north and east the waters reach ! 
the St. Lawrence by way of Lakes George and Champlain, and j 
on the west they flow directly into that stream or reach it through j 
Lake Ontario. The most important rivers within the area are | 
the Hudson, Black, Oswegatchie, Grass, Raejuette, Saranac and 
Ausable. Among the larger lakes are the Upper and Lower 
Saranac, Big and Little Tupper, Schroon, Placid, Long, Raquette 
and Blue Mountain. The surface of most of the lakes lies at an 
elevation of more than 1,500 ft. above the sea; their shores are 
usually rocky and irregular, and the wild scenery within their 
vicinity has made them very attractive to the tourist. 

The region known as the Adirondack Wilderness, or the Great 
North Woods, embraces between 5,000 and 6,000 sq.mi. of moun¬ 
tain. lake, plateau and forest, w'hich for scenic grandeur is 


almo.sl unequalled in any other part of the United States. Rail¬ 
ways and highways penetrate the heart of the region and small 
boats ply upon the larger lakes. Well-marked trails lead to the 
crests of the better-known peaks. The mountains are easily 
reached from Plattsburg, Port Kent, Herkimer. Malone and 
Saratoga Springs. Every year thousands siK*nd the summer 
months in the wilderness, where cabins, hunting lodge.s, villa.s 
and hotels are numerous. The resorts most frequented are in the 
vicinity of the Saranac and St. Regis lakes and Lake Placid. 

In the Adirondacks are some of the best hunting and fishing 
grounds in the ea.stern U.S. At the head of I.,;ikc Placid .stands 
Whiteface. mountain, from whose summit one of the finest views 
of the Adirondacks may be obtained. Two miles southeast of this 
lake, at North Elba, is the old farm of the abolitionist John 
Brown, which contains his grave and is much frequented by visi¬ 
tors. Lake Placid is the principal .source of the Ausable river, 
which for a piart of its course flows through a rocky chasm from 
100 to 175 ft. deep and rarely over 30 ft. wade. At the head of 
the Au-sable chasm are the Rainbow falls. Another impressive 
feature of the Adirondacks is Indian ])ass, a gorge about n mi. 
long, between Mt. McIntyre and Wallface mountain, a majestic 
cliff rising vertically from the i)ass to a height of 1.300 feel. 
Keene valley, in the centre of Essex county, is another picturesciue 
region, prc.senting a i>leasing combination of peaceful valley and 
rugged hills. Though the climate during the winter months is very 
severe—the temperature sometimes falling as low as —42°—it is 
beneficial to persons suffering from pulmonar)’ troubles and a 
numlier of .sanatoria have been established. The region is heavily 
w'ooded with sj)ruce, hemlock, jaine and hardw(H)d trees. Lumber¬ 
ing has been much restricted by the creation of a state forest 
preserve, (ontaining in i<)27, 1.8S4.643 ac., and b}' the purchase 
of large tracts for game j)reserves and rccreaticm grounds by 
private clubs. 1 'he .so-called Adirondack park, containing over 
3,000,000 ac., includes most of the state preserve and large areas 
held in private ownershij). 

See S. R. Stoddard, 7'lie Adirondacks Illustrated (1894) ; T. M. 
Longstreth, The Adirondacks (1917), and the Reports of the. New 
York State Geolofiist and tin; Jiulletins of the Neiu York Stale 
Museum. 

ADIT. An adit is the name given to a horizontal working 
made from the surface to strike a seam of coal or a mineral vein. 
Other names for an adit are “day drift,” “day hole” surf (forest 
of Dean), “.sough” (lead mines of Derby.shire), “water-gates” 
(north of England), “.sorre” (^'orkshirc). “aridod” and “audit” 
as W’ell as adit. Mining by means of adits is very ancient, and 
was practised in hilly country w-here the scams were cut by val¬ 
leys. It w'as p)erhaps the earliest method of mining. The adits 
were driven at such a level as to drain off the water from the 
workings. The figure shows a seam coal outcropping on the side of 
a hill with ventilating shaft and adit level. 



The lower tunnel, which is horizontal, represents an adit cut 
ACROSS the strata. TO 'WIN AND DRAIN A COAL SEAM 

Sometimes the coal was carried up tiie shaft on the backs of 
men or women climbing up ladders, or by means of a jack roll 
worked by manual labour. The coal was worked by means of 
narrow passages driven in the coal, small pillars being left for the 
support of the roof. The extent to which working was po.ssible was 
limited by three factors: lack of ventilation, cru.sh of pillars and 
water difficulties. Mechanical ventilation was not practised. A 
fire was placed in the shaft to heat the air and so increase the 
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air current. The pillars were made very small with a view to 
Ifettinjf as much coal as pos.sibic, and as the area worked extended, 
a point was reached at which the support offered by the pillars 
of coal became insufTitient and a crush of the superincumbent 
strata supervened, inducini? a “creep” or heaving u{) of the floor, 
if the floor were a soft fireclay. If the floor was hard, a “thrust” 
took place and the pillars were crushed. The methods of rais¬ 
ing the water from the dip workings to the water level or adit 
being by means of jiumps worked by manual labour, it was not 
[lossible to proceed far to the dip from beyond the point where 
the adit struck the seam of coal, or a.s it was termed beyond 
“the line of free drainage.” 

Where the ground wa.s flat, working by adif.s was not possible, 
so that it was usual, in very early times, to get the coal by means 
of bell [lit.s (q.v.) sunk near the outcrop. CR. R.) 

ADJECTIVE, a word used chiefly in its grammatical sense 
of limiting or dehning the noun to which it refers (Lat. ad-jneio, 
to throw to). Grammarians used to speak of a noun and its 
adjective together as a noun-adjective. In the art of dyeing, 
adjective colours are those which require mixing with .some basis 
to render them permanent. 

ADJECTIVE LAW. Tin's term means the law of procedure 
and distinguishes it from the .substantive law which it is designed 
to enforce, the former being viewed as the machinery by means 
of which the latter is brought into operation. 

ADJOURNMENT, the act of poslfioning a meeting of any 
private or public: body, particularly of {jarliament, or any business, 
until another time, or indefinitely (in which case it is an adjourn¬ 
ment sine. die). The word apjilies also to the period during which 
the meeting or business stands adjourned. 

ADJUDICATION, generally a trying or determining of a 
case by the exercise of judicial power; a judgment. In a more 
technical sense, in English and American law, an adjudication 
is an order of the hankruyitcy courts by ■which a debtor is 
adjudged bankru|)t and his property vested in a trustee. It 
usually proceed.s from a re.solution of the creditors or where 
no composition or scheme of arrangement has been jiroposed by 
I'a; debtor. It may he .said to consummate bankruptcy, for not 
till then does a debtor’s property actually vest in a trustee for 
divivron among the creditors, though from the first act of bank¬ 
rupted till adjudication it is protected by a reeriviti^ order. As 
to the effect which adjudication has on the bankrupt, see under 
IUnkruptcy. The same proce.ss in Scots law is called seques¬ 
tration. In Scots law the term “adjudication” has a technical 
meaning, being the name of that diligence by which a creditor 
adjudges the heritable estate of his debtor, in order to appro¬ 
priate it to him.self either in payment or security of his debt. 
The term is also applied to an action of the same nature by which 
the person beneficially entitled to a right may obtain a legal title 
to it. 

In some foreign legal systems, adjudication means the judicial 
decision which determines the ownership of n disputed thing, or 
the shares therein, or the extent of owmership, as in the ca.se of 
(lisjiuted boundaries, following in this the usual meaning of 
(idjudieatio in Roman law. 

ADJUNCT, that w'hich is joined on to another, not an essen¬ 
tial part, and inferior to it in mind or function, but neverthcle.ss 
amplifying or modifying it, (Lat. ad, to, jum^err, to join, j Adverbs 
anti adjectives are adjutu:t.s to the w'ords they qualify. Twelve 
members of the Royal Academy of Sciences in I’aris are called 
“adjuncts.” 

ADJUSTMENT: sec Average; Bond. 

ADJUTANT, a helper or junior in command, one who assists 
his superior, especially an ofl'icer who acts as an assistant to the 
ofiicer commanding a battalion or unit of similar scale. In the 
British army the npixiintmcnt of adjutant is usually held by a 
captain or lieutenant. The adjutant acts as .staff officer to the 
commanding officer, issues his orders, superintends the work of 
the orderly room and the general administration of the corps, and 
is resfion.sihlc for the training of recruits. Regular officers are ap- 
jHiinfed as adjutnnt.s to units of the territorial army. In the 
French army, however, the title is given to senior undcr-officcrs 


of superior grade to sergeant. On the European continent the 
word is not restricted to the lower units of organization; for 
example, in Germany the Adjutantur includes all “routine” a.s 
distinct from “general” staff officers in the higher units, and the 
aides-de-camp of royal persons and of the higher commanders are 
also styled adjutant-generals, flugel-adjutanten, etc. 

ADJUTANT BnU), the name given to large storks (q.v.), 
of the genus Leptoptilos, distinguished by their dull plumage, 
black scabrous head and enormous pouch, of doubtful function, 
(onneclcd with the resjiiratory system. The largest is L. diihius of 
India. It feeds on offal, frogs and fish, and is a most efficient 
scavenger, for which reason it is usually protected. Other species 
are L. javanicus of southeast Asia and L. crumenijerus, the mara¬ 
bou stork of Africa; the “maralxiu” feathers of commerce were 
originally the under-tail coverts of this bird, but the name is now 
applied to a large number of kinds of downy feathers. 

ADJUTANT-GENERAL, an army official, originally (as 
indicated by the word) the chief assistant (Lat. adjuvare) staff 
officer to a general in command, but now a di.stinct high function¬ 
ary at the head of a sjieciai office in the British and U.S. war 
departments. In England the .second military member of the army 
council is styled adjutant-general to the forces. He is a general 
ofl'u er and at the head of his department of the war office, w'hich 
is charged with all duties relative to personnel. Tlie adjutant- 
general of the U.S. army is one of the principal officers in the 
war department, the head of the liureau for army correspondence, 
with the charge of the records, recruiting, issue of commis.sion.s, 
etc. Individual U.S. states also have their own adjutant-general, 
with cognate duties regarding the state militia. In many countries, 
such as Germany and Rus.sia, the term has retained its original 
meaning of an ofiicer on the personal staff, and is the designation 
of personal aides-de-camp to the sovereign. 

ADLER, ALFRED (1870-1937), Austrian psychologust. 
Avas born in Vienna. He studied medicine and practised for a time 
as an eye specialist and as a psychiatrist. Later he joined the 
psychoanalytic movement of Sigmund Freud, but w'ithdrew in 
iqii-13 to found his owm school when he believed that Freud 
overemphasized the .sexual motives of human thought and be¬ 
haviour and underestimated man’s striving for superiority and 
power. Adler lectured widely in the United States and Europe 
and published, among other volumes. The Practice of Individual 
Psychology, The Science of Living and Pattern of Life. He died 
at Aberdeen. Scotland, May 28, 1937. 

ADLER, CyRUS (1863-1940), U.S. scholar and educator, 
w'a.s born in Van Buren, Ark,, on Sept. 13, 1863. He graduated 
at the I’niversity of Penn.sylvania in 1883 and received the 
degree of doctor of philosophy in 1887 from Johns Ho|)kins 
university, in which, from 1884 to 1893, was an instructor and 
a.ssociatc professor of Semitic languages. He was librarian in 
1892-1905 and assistant secretary in 1905-08, of the Smithsonian 
institution, Washington, F'rom 1889 to 1908 he was curator of 
historic archaeology and historic religions in the U.S. National 
museum. He became president of Dropsie college, Philadel¬ 
phia, in 190S, and w-as acting president of the Jcw'i.sh Theological 
Seminary of America, New York city, from 1916 until 1924. when 
he was made president. In 1892 he founded the Jewish Historical 
Society of America. He was an editor of the Jewish Encyclo¬ 
paedia and in 1899 was made editor of the Jewish Year Book. 

Among his published works are The Shofar, Its Use and Orii^in 
(1893); Told in the Coffee House, with Allen Ramsay (1898) ; Inter¬ 
national Catalogue of Scientific Literature (1905); Jews in the 
Diplomatic Correspondence of the United States (1906); Jacob Henry 
Schiff (ig2i); and “The Beginning.? of Semitic Studio.s in America'' 
in Oriental Studies (Baltimore, 1936). 

ADLER, FELIX (1851-1933), U.S. educationalist, was horn 
at AUey, Germany, Aug. 13, 1851. His father, a Jewish rabbi, 
emigrated to the United States in 1857, and the son graduated 
at Columbia college in 1870. After completing his studies at 
Berlin and Heidelberg, he became, in 1874, profes.sor of Hebrew 
and Oriental literature at Cornell university. In 1876 he cstal>- 
lished in New York city the Society for Ethical Culture. In 1902 
he became profes.sor of political and social ethics at Columbia uni¬ 
versity. Dr. Adler took a prominent part in philanthropic and 
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social reform movements, such as the erection of model tenement London education committee 1905-10, and in the county coun¬ 


houses and the abolition of child labour. He published Creed and 
Deed (1877), The Moral Instruction of Children (1892), Mar¬ 
riage and Divorce (1905), The Religion of Duty (1905), The 
World Crisis and Its Meaning (1915), An Ethical Philosophy of 
Life (1918), and The Reconstruction of the Spiritual Ideal (Hib- 
bert lectures at Oxford, 192.0- He died April 24. 1953. 

ADLER, FRIEDRICH (1879- .), Austrian politician, 

was born in Vienna July g, 1879, the son of Viktor Adler (q.v.). 
From 1911 to 1916 he was secretary of the Austrian Social Demo¬ 
cratic party and edited the weekly Das Volk and the monthly 
Dcr Kampf. During World War I he joined the pacifist and ex¬ 
treme left wing of the Social Democratic party, .and as a protest 
against war and the suppression of parliament he shot the Aus¬ 
trian prime minister, Count Carl Sturgkh, on Oct. 21. 1916. His 
death sentence was later commuted to iS years’ imprisonment, 
but he was amnestied on Nov. 1, 1918. In 1919 he was elected to 
the national assembly, and later was chairman of the executive 
and the parliamentary delegation of the Social Democratic party. 
He became secretary of the International Working Union of 
Socialist parties (the "2V’ International), and, after its absorp¬ 
tion in the Second International (which changed its name to 
Labour and Socialist International), was Joint .secretary, with 
Tom Shaw (Great Britain), and later secretary-general of the 
new organization, the headquarters of which were last established 
in Brussels. When Belgium was invaded in 1940. Adler escaped to 
France and later to the U.S.A. 

Adler's chief works are: Div Erncueriing der Internationale (igi8) ; 
Ernst Mach’s Ueberwindung des niechunischrn Materialismus (igi8); 
Ortszeit, Systemszeit, Zonenzeil und das ansgezeichnete Bezugssystem 
der Electrodynnmik, eine Untersuchung uber die Lorentzische und die 
Einsteinsche Kinematik (1920); The Witchcraft Trials in Moscow 
(1917 .18). See Friedrich Adler vor dew Ausnahmegerichl (1923)- 

ADLER, GUIDO (1855-1941 ), Austrian author and teacher 
of music, was horn in Eiben.schuctz, Moravia, then part of Austria- 
Hungary, on Nov. j, 1855. He attended the Academical gym¬ 
nasium at Vienna, and the Conservatorium, where he studied 
under Felix Dessoff and Anton Bruckner. He went to the Univer¬ 
sity of Vienna in 1874, where he later (1881) became a teacher 
of musical science. The following year he was an Austrian repre¬ 
sentative at an international liturgical congress. He was made 
professor of musical science, at Prague in 18S5, and at Vienna in 
1898. Adler took part in the founding of an Academische Wag- 
nerverein in 1S74, and, in 1884, of the publication called Viertel- 
jahrsschrift fur Musikwissenschaft. He edited the works of 
Ferdinand HI, Joseph 1 and Leopold I, and in 1894 became 
editor-in-chief of the Dcnkmdler der Tonkunst in Osterreick, a 
publication of Austrian musical works, which at the time of his 
death was in its goth volume. He also edited a Ilandbuch der 
Musikgeschichte (1924) and was the author of books on Richard 
Wagner (1904), Franz Joseph Haydn (1912) and Gustav Mahler 
(1916). Adler died in Vienna in Feb. 1941. 

ADLER, HERMANN (1839-1911), British chief rabbi, 
born at Hanover on May 30, 1839, son of N. M. Adler, was 
educated at University College school and University college, Lon¬ 
don, and then at Prague under Dr. Rapoport. After receiving the 
rabbinical diploma at Prague, he returned to England, to become 
temporary principal of the Jewish Theological college in London 
for two years. With this college he was a.ssociated in one capac¬ 
ity or another all his life. He began his ministry at the Bayswater 
synagogue in 1864, and continued to preach there until 1891, 
when he became chief rabbi on the death of his father. Dr. Adler 
was a prominent figure in English public life, and served on many 
Mansion House committees and on various bodies concerned with 
the improvement of social conditions in London, He died on 
July 18, 1911. A collection of his sermons, entitled Anglo-Jewish 
Memories and Other Sermons, was published in 1909. 

His daughter, Netty, sat on the London county council for 
Central Hackney from 1910-25, and was deputy chairman'of the 
council in 1922-23. She served on many committees in connec¬ 
tion with social questions, but her principal work was done in 
education. She began her social work as a school manager under 
the local school board, was then co-opted a member of the 


cil wa.s closely connected with the administration of the schools. 
Apart from education, she was interested in the welfare of chil¬ 
dren from all points of view, having been for many years joint 
honorary secretary on the committee for the protection of wage 
earning children, and a member of the London Advisory Council 
for Juvenile Employment. 

ADLER, NATHAN MARCUS (1803-1890), Briti.sh chief 
rabbi, was born at Hanover, Jan. 15. 1803, and died at Brighton, 
England on Jan. 21. 1S90. He took his degree of Ph.D. at Er¬ 
langen in 1828. He was ordained in the same year, was chief 
rabbi of Oldenburg (1829), and of Hanover in 1830, and on Oct. 
13, 1844, was elected chief rabbi in London. Here he originated 
and carried out his scheme for a Jews’ college for the training 
of teachers, which was founded in London on Nov. ii, 1855, with 
himself as its first president. In i860 Adler suggested the cslab- 
li.shment of a United Synagogue which should bring all the Brit¬ 
ish congregations under one central administration; this idea was 
realized in 1870. when the United Synagogue bill was passed in 
parliament. Adler’s writings include .sermons and commentaries 
on Hebrew text.s, the best known of which is Nethinah la-ger, a 
commentary on the Aramaic paraphrase of Onkelos on the Penta¬ 
teuch (1874). 

ADLER, VIKTOR (1852-1918), Austrian politician, was 
horn at Prague, June 24. 1S52. He began to occupy himself early 
with political and social questions. In 1S83 he went to study in 
Switzerland and in London, where he came into close touch with 
F. Engels. On his return to Vienna, however, he turned entirely 
to politics. 7 'he Workmen’s party had .sunk into political insig¬ 
nificance and Adler’s task was to restore unity in the ranks of 
labour. In 1886 appeared his paper Glcichheit, eventually suc¬ 
ceeded by Die Arheilerzcilung, the principal organ of the Social 
Democratic parly, which Adler continued to conduct till his 
ilcatb. In July 1889 he appeared at the first congress of the 
Second International, of which he became an official, as the 
representative of the united Austrian Labour parly. From that 
time he was the acknowledged leader of the party. 

Adler regarded it as hi.s first task to secure for the workers 
representation in Parliament, but it was not until 1907 that he 
was able to secure universal and equal suffrage. The Social 
Democratic party increased their representation from ii deputies 
to 87. Adler himself entered (he Diet of Lower Austria in 1902, 
and in 1905 was elected to the Reicksrat, where, until his death, 
he |)layed an important part. 

In the congre.ss and in the .secretariat of the International, 
Adler, with A. Jaur^s and A. Bebel, played the most prominent 
part, whether as leader, adviser or mediator. After the collapse of 
Austria in 1918 at the constituent session of the provisional 
German-Austrian national assembly, he read the declaration of 
the Social Democrats, in which they expressed their willingness, 
in "a.s.sociation with the other German-Austrian parties, to build 
the new state on the basis of democracy and self-determination, 
without prejudice to a possible association with the German em¬ 
pire. He held for a few days the office of foreign minister, but 
he broke down and died Nov. 12, 1918, the day on which the 
state council had decided to proclaim German Austria a demo¬ 
cratic republic, and an integral part of the German reich. 

BrBLior.RAeiiv.—His works include ai tides scattered in various 
ncw.spapers, in the Neue Ze.it; Kampf; Deutsche Worte (Vienna), in 
addition.to those in the Arbeiterzeitung; pamphlets, among which are 
Die Fabrikinspektion, insbesondere in England und der Schweiz 
(1884); Die Arheiterkammern und die Arbeiter (1886); Die Gleieh- 
heit vor dem Ausnahmegerichl (1889); Das allgemeine, gleiche und 
direkte Wohlrecht und das Wahlunrecht in Oesterreich (1893) ; 
Schwurgerichtsprozess gegen Doktor Viktor Adler wegrn Verhrechens 
der Stdrung der b§entlichen Ruhr (1894); AkohoUsmus und Cewerk- 
schaft (many editions) (1Q07). 

AD LIBITUM (Lat., at pleasure), in music, a direction signi¬ 
fying that the performance of the passage in question is left to the 
unfettered discretion of the performer; also that a given portion 
of a composition, .such as the accompaniment of a choral piece, 
may be omitted if desired. 

ADMETUS, In Greek legend, son of Pheres, king of Pherae, 
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in Thessaly. By the aid of Apollo, who served him as a slave— j 
either as a punishment for having slain the Cyclopes, or out of : 
affection for his mortal master—he won tlic hand of Alcestis, 1 
the most beautiful of the daughters of Pclias, king of lolcus. \ 
Finding that Admetus was soon to die, Apollo persuaded the 
Fates to prolong his life, provided any one could be found to 
die in his place. His parents refused, but Alcestis consented, 
iflie was re.scucd by Heracles, who wrestled with Death and 
made him give her back. 

Bibliography. — Sec A. Lesky, Alkrstis: drr Myihus und da<: Drama 
(Vienna, VV. Ko.scher's Lexikon, arts. A(Jrncto.s, Alkestis. 

ADMINISTRATION, the performance or management of 
affairs, a term spetihcally used in law for the admini-stration or 
disposal of the estate of a deceased person. (See Will or 7 'ksta- 
ME.VT.) It is also used generally f(;r “government,” and .specifi¬ 
cally for “the government” or the executive inini.stry, and in such 
( onnections as the administration (administering or tendering) 
of the sacraments, ju.slice, oaths, medicines, etc. 

Letters of Administration.—I pon the death of a person 
intestate or leaving a will to which no executors are appointed, 
or when I lie executors appointed by the will cannot or will not 
act, the prol)ate division of the high court is obliged to appoint 
an administrator who performs the duties of an executor. This 
is done by the court granting IcMters of administration to the 
person entitled. Crants of admiiiislration may he either general 
or limited. A general grant is made where the deceased has died 
intestate. Formerly, on the death of the owner of realty and 
personalty intestate, the realty vested in the deceased’s heir and 
the personalty in the court of probate until administrators were 
appointed. Now, since the rights of heirs as such are abolished 
by the Administration of Ivstales Act all the property, real 

and per.sonal, vests in the court. Moreocer, formerly the right to 
be appointed administrator was rnort; or less deliiied. Now by the 
same act the court is. givett an altsolule discretion as to whom 
it .shall appoint, subject to these limitations: that where there is 
no special reason to the contrary s(jnu‘ person interested in the 
residuary estate should be appointed, and that where the estate 
passing on the dece.ised’s death includes land settled otherwise 
than by his will llie trustees of the settlement should be ai)pointcd 
is. lo). Not more than four persons are to be appointed atlminis- 
irators (Judicature Act 19:5. s. lOo); and separate administrators 
may be appointed lo the real and to the personal estate of the 
deceased (Administration of Estates Act 192S1 s. 13). In the 
a1)sence of statutory ne.xt-of-kin the rrowii, on the death intestate 
of an owner of land and personalty, is now entitled to both as 
f>una vacantia, escheat both to the intermediate lord and to the 
crown being abolished. If a creditor claims and obtains a grant 
he is compelled by the court lo enter into a bond with two 
sureties that he will not prefer his own debt to those of other 
credit or.s. 

The more important ca.ses of grants of .special letters of admin¬ 
istration are the following;— 

Administration cum test ament 0 annexo, where the deceased 
has left a will but has appointed no c.xecutor, or the c.xecutor ap¬ 
pointed has died or refuses to act. In this ca.se tlie court will make 
the grant tc* the person with the largest beneficial interest. 

.Administration de bonis non administratis: thi.s occurs in twm 
cases; (i) where the executor dies intestate after probate without 
having ccunjdetely administered the estate; {2) where an ad¬ 
ministrator dies. In the first case the priirciplc of administration 
cum testamento is followed, in the second tliat of general grants 
in the .selection of the per.son to whom letters are granted. 

Administration durante minore aetate, when the person nomi¬ 
nated by the will as executor is under age. 

Administration pendente Htr, where there is a dispute as to the 
person entitled to prolvite or a general grant of letters the court 
appoints an administrator till the question h.as been decided. 

Bmi.KxtBApnY.— J. r, VVocrncr. Amerkntt Law of Administration. 
,;r(l ed.. 3 volumes (Hoston, iq-’D. E. V. Williams, Executors and 
Administrators, nth editinn, 3 volumes (l.ondon, igstT 

ADMINISTRATIVE COMMISSION is the name applied 
in the United States to a governmental agency headed by a group 


of persons rather than by an individual and charged with the 
enforcement or execution of a law or laws. In (Jreat Britain such 
agencie.s are more often known as administrative boards, such 
as the Local Government board (1871-1919); however, the civil 
service commission (1855- ) offers an example of a different 

practice in nomenclature. There also have been numerous royal 
commi.ssions consisting of prominent cilizen.s designated by the 
government of the day to study troublesome public questions and 
offer suggestions for needed legislation. These bodies, how'cver, 
do not have administrative functions. 

In the United Stales, administrative commissions first appear 
among national governmental agencies with the creation of the 
civil service commission under the Pendleton act of 1883. Thi.^ 
was followed, in 18S7, by the Interstate Commerce commission, 
in 1914 by the Federal Trade commis.sion, in 1916 by the United 
States tariff commi.ssion and the United States employees’ com- 
pcn.sation commi.ssion, in 1920 by the Federal J’ower commission, 
in 1934 by the Federal Communications commission and the 
Securities and Exchange commission, and in 1936 by the United 
States Maritime commi.ssion which, in turn, was succes.sor to the 
United States Shipping board, created in iQifi. While the name 
commi.s.sion is the most common among such administrative 
agencies in the national government of the United States, it is not 
universal. Functions similar to those performed by the agencies 
just enumerated are entrusted to the National Mediation board, 
created in 1934 lo the place of the earlier United Stales 
Board of Mediation (1926-3.^, the Railroad Retirement board 
(i93.‘i- ), and the National Labor Relations board (1935- ). 

It is necc.s.sary, in the laiited States as well as in Great Britain, 
to distinguish between admini.strativc commissions and govern¬ 
ment corporations. Examples of the latter include, in Great 
Britain, the British Brondi asting corporation and in the United 
States, the Tcnne.ssee Valley authority. While such agencies 
normally have plural heads and are charged with governmcnlal 
administrative functions, their legal status differs from that of 
the administrative commission. They are usually provided wiili 
capital by the government, but are free to operate within the 
scope of their charters without bureaucratic intervention in ad¬ 
ministrative details. Ex-officio and advisory bodies are not p)rop- 
crly included among administrative commissions, since they have 
no continuing responsibility for the execution of law. * 

Administrative commi.ssions in the United States vary in .size 
from 3 lo II. They arc ap>pointed by the president with the ad¬ 
vice and con.scnt of the senate, but they are not represented in 
the piresidcnt’s cabinet. In most cases the law establishing the 
agency provides that no more than a simple majority of the 
members may belong to the .same political parly. 

Such agencies are found not only in the national government of 
the United Slates, but also in the several state governments and 
occa.sionally in city government. The most common state agencies 
of this type include industrial commissions, boards of health, 
boards of education, boards of jmblic welfare and unemployment 
compensation commissions. In local government they ap)pear 
mainly in the fields of health and education. 

Administrative commi.ssions are commonly used W'here qua.si- 
legislative and quasi-judicial as well as executive functions are to 
be discharged. Thus the.se agencies offer a means of escape from 
a rigorous application of the sej)aration of powers doctrine in 
government. Legislators, in establishing new' commissions, show 
an increasing tendency to delegate to them broad powers of sub 
ordinate legislation. Judges and lawyers deprecate the tendency to 
confide judicial pow’ers to administrative tribunals, but the ex- 
pcn.se and delay of proceedings in the regular courts make sup¬ 
plementation inevitable. While boards are not as well suited to 
the performance of administrative duties as are single-headed de- 
partment.s. they do provide continuity of policy through long 
overlapping terms of office, insulate the execution of the law from 
partisan political interference and permit the representation of 
interest groups concerned with the administration of legislation. 

See Frederick F. Blachly and Miriam E. Oatman, Administrative 
Legislation and Adjudication (1034D, Avery Lelserson, Administrative 
Regulation (1942); Walter Gellhorn, Federal Administrative Proceed- 
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ings (1941); Joseph P. Chamberlain, Neel T. Dowlinp, Paul R. Hays, 
The Judicial Function in Federal Administrative Agencies (1942); 
Robert E. Cushman, The Independent Regulatory Commissions 
(1941). (Ha. W.) 

ADMINISTRATIVE LAW. Administrative law consists 
of all those principles and rules of law which topether furnish the 
legal matrix of public administration (q.v.). This description, it 
will be noted, differentiates administrative law from the rest of 
the law solely in terms of its subject matter. Indeed, in Anglo- 
American jurisprudence there exists no separate body of law 
which deals with this subject matter. Instead, the pertinent 
principles and rules find their sources scattered through consti¬ 
tutions, statutes, judicial decisions, and even administrative regu¬ 
lations and orders. The factor, however, which gives them a 
significant unity is their common bearing upon the organization 
and functioning of the admini.straiive authorities of the modern 
state (see Authority, Administrative f. 

Scope of Administrative Law.—It follows from the defini¬ 
tion of administrative law that its scope corresponds exactly with 
that of public admini.stration. The administrative system exists 
primarily to render public services and exerci.se ]>ublic controls of 
persons or property. To this end the law must eslabli.sh appro¬ 
priate administrative agencies, vest in them certain powers, pre¬ 
scribe the scope and limit.s of such powers, provide means of en¬ 
forcing the administrative decisions made in the exercise of such 
powers, and furnish the private parties who may be affected with 
remedies or safeguards against administrative action which is 
arbitrary, discriminatory or unauthorized. 

Of the powers delegated to administrative authorities by modern 
regulatory statutes, four t\pes may be mentioned: (if the rule- 
■tnaking power, or the power to issue general rules and regulations 
having the force of law for the purpose of tilling up the details 
of statutory policy; (:) the licensing power, or the power to 
grant or refuse, to renew, and to revoke licences or ])ermits which 
may be required by statute for the pursuit of such professions 
as law and medicine and the conduct of certain forms of business; 

(7,) the investigatory power, or the power to require witne.s.ses to 
testify and produce books, papers and records for the purpose of 
acquiring the information needed for effective regulation; and 
(4) the directing power, or the power to issue, u.-.ually after 
notice and an opportunity to be heard, administrative orders by 
which the private party is required, in conformity with the gov¬ 
erning statute, to do or refrain from doing specified things. 

Whatever the public service and control functions of the ad¬ 
ministrative system may be. however, their performance depends 
upon its also conducting auxiliary operations which relate to its 
organization as a going concern, provision for its personnel and 
materiel, and the financing, planning and over-all administrative 
management of its varied activities. Accordingly, the law must 
also establish rules to authorize and govern these auxiliary and 
managerial operations and the relations which the administrative 
system is to bear with respect to them to other part.s of the 
government. 

In the United States early efforts at Systematic treatment of 
these aspects of the law consisted mainly of bringing together 
the pertinent principles of judge-made law under the heading, 
“the law of public officers.” Around the turn of the century, 
however, Frank Johnson Goodnow made, against the background 
of the systems of continental Euro{)e, the first comprehensive- 
study of U. S. “administrative law” conceived as the legal frame¬ 
work of public administration. In this new perspective many 
common law principles considered under the older heading found 
their appropriate place. 

Purposes of Administrative Law. —Only by bringing to¬ 
gether from all sources the relevant legal principles is it possible 
to acquire that over-all view of the legal mould of public adminis¬ 
tration which clarifies its purposes and gives intelligent guidance 
to its development. In the broadest sense, the problem of ad¬ 
ministrative law is an aspect of the central problem of political 
theory: the reconciliation of authority and liberty. More spe¬ 
cifically, the purposes of legal control of public administration 
are: (i) to establish administrative authorities and enable them 


to carry out public policies designed to protect the public intere.st, 
and (2) to safeguard private interests against administrative 
arbitrariness or excess of power. 

It is important to remember, however, that in the larger view 
each of these interests includes the other as a factor. The public 
interest includes the welfare of all members of the community, 
tho.se who are regulated no less than those for whose protection 
regulation is undertaken. Accordingly, the public interest itself 
suffers if those who are regulated become victims of administra¬ 
tive oppression. Vet it is equally true that the private interest 
of tho.se who arc regulated includes in the long run the public 
interest. They may profit in the short run if the law renders 
ineffective administrative efiorts to prevent their exploitation of 
the iiublic; but by the same token it may render ineffective their 
protection against forms of exploitation indulged in by others. 
The aim of administrative law is thus to attain a synthesis of 
public and private interests in terms of the social and economic 
circumstances and ideals of the age. 

Droit Administratif versus the Rule of Law.—Some form 
of judicial control of administrative action is so necessary to 
the protection of private interests against administrative abuse 
as to have come in the western world to be considered a char¬ 
acteristic feature of free go\ ernment. In broad outline, however, 
this judicial control has for historical reasons taken tw'o different 
forms, the continental Eurojjcan and the Anglo-American. 

Of the former the French system of droit odvimistratif is 
perhaps typical. That system iirovides for a high degree of ad¬ 
ministrative centralization, and exempts the administrative 
authorities from control by the ordinary tribunals. This does not 
mean, however, that the.se authorities are free from all forms of 
judicial control. For in France there are two separate systems of 
courts, the ordinary and the administrative. The former try cases 
under the civil and criminal codes, while the latter try cases in¬ 
volving official action. The highest administrative court, the 
judicial branch of the council of state, has develoi)ed a body of 
ca.se law which has given .satisfaction at home and received high 
praise from many foreign observers. 

In England, on the other hand, there developed a decentralized 
admini.strative system, with central control exercised by the king’s 
judges as a part of their common law juri.sdiction. In the long 
struggle with the Stuarts the foundations of the modern system 
were completed. Chief Justice Sir Edward Coke exalted the com¬ 
mon law' as a sort of embodiment of natural justice and symbol¬ 
ized its supremacy as against the high prerogative claims of 
James I. The long parliament abolished the star chamber and 
other extraordinary courts, which had threatened to become en¬ 
gines of Stuart tyranny. The “Glorious Revolution of 1688” 
marked the final establishment of the legislative supremacy of 
parliament; and the Act of Settlement gave the judges tenure 
during good behaviour. Thereafter, even the servants of the 
crown were amenable to the ordinary law of the land, which 
meant the law administered by the independent judges of the 
common law and chancery courts on the basis of judicial prece¬ 
dents or acts of a sovereign parliament. 

From the beginning of the i8th century, therefore, there has 
been in England, and in every country which derived its jurispru¬ 
dence from England, but a single hierarchy of courts, the ordinary 
judicial tribunals, which hear cases involving official action as 
an incident of their common law or statutory jurisdiction, and 
which apply to such cases no separate body of law, but the law 
of the land in the form of the common law, equity, statutes and 
( where they exist) written constitutions. Under the name of the 
“rule of law” this system was idealized in 1885 A. V. Dicey in 
his Law of the Constitution; and in countries in which the rule 
of law in thi.s special .sense prevails, administrative law is an 
appropriate name for those general and special principles and 
remedies of the law of the land by which the ordinary courts 
control administrative action. 

Tho.se accustomed to one of these two systems run the risk of 
judging the other in terms of their own. The basis of a practical 
comparison would be topic by tojiic in terms of attainment of the 
purposes of administrative law. Dicey’s volume became a classic 
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4)f English-speaking legal literature; but his comparison of the 
rule of law with droit udministratif has been subjected to search¬ 
ing criticism. He described the rule of law, for example, as 
excluding the existence of “wide discretionary authority on the 
part of the government’’; but the growth in England of ad¬ 
ministrative discretion caused even Dicey to admit in his eighth 
edition of 1920 that this development had ‘‘some features which 
faintly recall” French administrative law. 

Dicey further declared that the rule of law means the “ecjual 
.subjection” of official and citizen to “the ordinary law of the land 
administered by the ordinary Law Courts”; but what matters in 
firactice is not whether there are two bodies of law and two kinds 
of courts or only one, but whether the balance struck between 
public and private interest is comparable under the two systems. 
Even the common law treats cases involving official action dif¬ 
ferently in some in.stantes from those in which this factor is 
ab.sent; and if the injured citizen may hold the government re¬ 
sponsible in place of the officer, it i.s certainly not obvious that 
there is any practical virtue in holding the officer personally 
responsible merely in order to subject him to the same law that 
governs the citizen. The peculiar virtue which the rule of law 
possesses in this respect is that it symbolizes the Anglo-American 
distaste for the idea that oft'tcialdom is a class apart, to which 
special deference is due. The subtlety of this virtue, however, 
goes beyond all practical considerations. 

French administrative litigation i.s far le.ss exj>cnsive and bur¬ 
dened with technicalities than that in U.S. courts. Though the 
members of the judicird branch of the French council of state 
do not have formal independence of the administration, of which 
they are technically a pan, it is said that they enjoy practical 
independence. The fact that they bring to their ta.sk either ad¬ 
ministrative experience or training in administrative law or both 
might even fend to make their judgment more balanced than that 
of judges trained only in the common law and private practice. 

Whatever the resiiective merits, however, of these two great 
systems, the French and tlie Anglo-American, each is so deeply 
rooted in historical experience and tradition that, though they 
may still further ai)proarh each other in results, this is likely to 
take place through gradual modification rather than wholesale 
importation. 

The Extraordinary Remedies —In England, judicial control 
of admini.stralive action was first systematically worked out 
through use of the prerogative writs. These ancient writs were 
originally granted only to the king for the contred of local officers, 
but in time came to be available to private parties as against the 
central administration, and still play an important part in the 
administrative jurisprudence of both Great Kritain and the U.S. 
In the latter country they are known as the extraordinary reme¬ 
dies. Five of them are products of the common law, while the 
sixth, the injunction, is a product of equity. Since an under¬ 
standing of their nature is a first step in the .study of Anglo- 
American administrative law, they will be briefly described in 
turn. 

Quo warranto may be used to try the legal title of one assuming 
to exercise a public office. At common law the action may be 
brought only in the name of the state by the attorney general, 
who may proceed car officio or on the petition of another. The 
latter is known as the relator, while the one whose title to the 
office i.s to be tried is known a.s the respondent. It is no defense 
for the re.spondent to show that he is the officer dc facto; if he 
fails to show that he is presently the officer dc jure, the state is 
entitled to judgment of ouster. This involves removal of the 
re.spondent: and thereafter all pretended official acts done by 
him are void for all purposes. If the relator claims to be the 
lawful officer, the court may incidentally pass upon his claim of 
title. 

By the writ of mandamus the court orders a public officer to 
perform a particular nondiscretionary act w’hich it is his legal 
duty to perform and the legal right of the petitioner to have 
performed. The w'rit is issued only if there is no other adequate 
remedy. It is not u.sed to control official discretion, but it may 
order an officer to exercise a discretion which it is his legal duty 


to exercise. It is also used in effect to correct gross abuse of 
discretion, as when the officer admits facts which show that his 
only reason for noncompliance is an arbitrary one. The writ is 
not available to compel a general course of action in law enforce¬ 
ment ; for this would make the court in effect the supervisor of 
an executive function. 

Described as the strong arm of equity, the injunction is issued 
by a court exercising equitable jurisdiction to compel the de¬ 
fendant, who may be a public officer, to do or refrain from doing 
a particular thing. If the writ orders him to do something, it is 
called a mandatory injunction; while if it orders him to refrain 
from doing something, it is called a preventive injunction. The 
latter is the more usual form, and is sought by one party against 
threatened infringement of his rights at the hands of another. 
The court may issue a temporary or interlocutory injunction to 
preserve the status quo until a full hearing can be had. The 
permanent injunction is the final order of the court. It is to be 
granted only if there is no adequate remedy at law; that is, 
only if the threatened injury could not be adequately redressed by 
money damages. In U.S. administrative law, however, injunctions 
have been so freely granted as to give rise to severe criticism. An 
injunction against a public ofificer to restrain him from proceed¬ 
ing under an unconstitutional statute or in excess of his statutory 
authority is not considered a suit against the government, and 
hence does not require statutory consent. 

By the writ of certiorari the court may order up from a lower 
court or administrative agency the record of proceedings of a 
judicial nature for the purpose of quashing or affirming the same. 
An early U.S. view that the scope of judicial review on common 
law certiorari is confined to the correction of jurisdictional 
errors was later shown to have been based upon a misconception 
of the English ca.ses. The New York court of appeals long ago 
abandoned this view, and held that this wTit was available, not 
indeed to rc\veigh the evidence, but to correct errors of law 
and to examine the case upon the whole of the evidence in 
order to determine whether, as a matter of law, there was any 
evidence which could warrant the decision. On the other hand, 
since in the federal courts injunction furnishes an adequate 
remedy, certiorari plays no important part in federal adminislra- 
(ive law. 

The writ of habeas corpus has well been described as the 
palladium of personal liberty. Upon proper apjflication it is 
directed to the party, be he a private person or a public officer, 
who is exercising restraint upon the personal liberty of another, 
and orders him to produce the body of the person detained and 
show legal cause for the detention. Upon his return to the writ 
a summary hearing is held. If legal cause or justification is 
shown, the body is remanded to the custody of the ofiiccr or other 
party. Otherwise, the court or judge will discharge the prisoner. 
The writ is available against administrative authorities in quar¬ 
antine, extradition, and alien cases, and to test the jurisdiction 
of the military authorities over one who denies such jurisdic¬ 
tion. 

The writ of prohibition runs to an inferior court or other 
tribunal exercising judicial power to restrain it from proceeding in 
excess of its jurisdiction. It is not issued when there is an ade¬ 
quate remedy by appeal. If the inferior tribunal is found to be 
exceeding its jurisdiction, judgment involves prohibiting it from 
entertaining any further proceedings in the matter. In U.S. ad¬ 
ministrative law the utility of the writ is re.stricted by the fact 
that it may be denied to the petitioner on the ground that the 
licensing or other administrative agency is exercising administra¬ 
tive rather than judicial power. 

The Scope of Judicial Control.— The scope of judicial con¬ 
trol of administrative action depends upon such variable factors 
as the nature of the governmental function involved, the type 
of administrative power which is being exercised, the wording 
of the particular statute in question, and the technical feature? 
of the form of relief which may be available in the courts. U.S. 
courts have worked out certain general principles governing 
the extent to which they will, in reviewing administrative deter¬ 
minations. regard them as conclusive or as liable to reversal; but 
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these principles are subject to qualification in diverse types of 
situation. The courts tend to require that all available and ade¬ 
quate administrative remedies, such as appeal from an inferior 
to a superior administrative officer, be exhausted before resort 
may be had to judicial relief; and they do not ordinarily interfere 
with administrative discretion. They regularly re-examine ad¬ 
ministrative determinations of questions of law. but give great 
weight to the interpretations of statutes made by those charged 
with their administration, and in case of doubt accept them as 
binding. Findings of fact, if supported by substantial evidence, 
are ordinarily accepted as conclusive; but this is a controversial 
.subject, with a division of opinion between those who emphasize 
the importance of protecting private interests and those who 
emphasize the importance of strengthening administrative effec¬ 
tiveness in the public interest. 

Notice and Hearing.—Another .safeguard of private interest 
is notice and hearing a.s a part of administrative adjudication. For 
the administrative exercise of so-called quasi-judicial powers, or 
those which are regarded as analogous in character to judicial 
power as exercised by the courts, audi alteram partem (that the 
other side be heard) is a requirement of the common law. In the 
U.S. notice and an opportunity to be heard are in such cases 
generally a requirement also of constitutional due process of law. 
While administrative tribunals are not bound in such hearings 
by all the technical rules of evidence which prevail in judicial 
trials, they are held to deny due process of law if they fail to 
apply “the rudimentary requirements of fair play.” 

In the making of administrative rules and regulations, an 
analogous safeguard is prior con.suItation of the private groups 
concerned. This is not constitutionally necessary; but good prac¬ 
tice calls for informal consultation, and the governing statute 
may make formal consultation a prerequisite of is.suance. 

The Enforcement of Administrative Decisions.—Further 
protection of private interests is afforded by the fact that, in the 
U.S., due process of law generally requires that, for the enforce¬ 
ment of administrative decisions, resort must be had to the 
courts. In this connection mention may be made of some of 
the more common means of enforcement which are provided 
by modern regulatory statutes. The statute may make it a mis¬ 
demeanor to violate administrative rules and regulations or 
administrative orders or to practise a profession without a licence. 
It may .s{,)ecify a statutory appeal to court, by the administrative 
authority concerned, for judicial enforcement of its order which 
ha,s been di.sobeyed. It may provide that an administrative order 
become final if no appeal is taken by the private party affected 
within a specified time, and that violation thereafter subjects the 
offender to a civil penalty recoverable by governmental suit in 
the proper court. In each of these illustrations judicial enforce¬ 
ment is preceded by an opportunity for judicial review to deter¬ 
mine the validity of the administrative decision. 

In an exceptional class of situations, however, due process of 
law is not violated by authorizing administrative authorities to 
execute their own decisions. An example of common law origin 
is summary abatement of public nuisances which endanger the 
public health or safety. The property of a delinquent taxpayer 
may also be summarily seized and sold for satisfaction of the tax. 
There are even some examples of administratively imposed fines. 
It is to be noted, however, that even summary action is subject 
to some form and degree of later judicial review. 

Government Liability in Tort.—In an important class of 
cases the French droit admitiistratif gives the private citizen more 
effective remedies than are furnished by Anglo-American ad¬ 
ministrative law. This is in cases in which private parties are 
wrongfully injured by official action. In considering such injuries 
French jurisprudence distinguishes between those caused by fault 
of service (faute de service) and those caused by the personal 
fault (faute personelle) of the official. For his personal faults 
the French functionary is liable before the ordinary courts; but 
for faults of service the council of state holds the government 
itself liable. Indeed, by holding the government responsible for 
damages in situations where there was in fact no fault of either 
sort, the council of state has seemed to some observers to be 


approaching something like a doctrine of risk liability by which 
the state insures the citizen against all exceptional injuries caused 
by the functioning of the public services. 

In Anglo-American law wrongs other than breaches of con¬ 
tract arc called torts. But in England the doctrine that the king 
can do no wrong relieves the crown, or in other words the govern¬ 
ment, of legal responsilfility for torts committed by its servants 
and places that responsibility solely upon those servants person¬ 
ally, though the government may sec fit to come to their relief. 
In the U.S. the national and state governments are not amenable 
to suit without their consent given by statute; though municipal 
corporations are held liable for the torts committed by their 
agents in connection with their proprietary or business as dis¬ 
tinguished from their .strictly governmental functions. While con¬ 
gress, for example, has given its general consent for the national 
government to be sued on its contracts, it has not done so in 
cases involving torts. It has, however, given governmental corpo¬ 
rations like the Reconstruction Finance corporation the general 
capacity to sue and be sued. 

Now this personal liability of the officer is often unsatisfac¬ 
tory for the officer himself, for the injured party and for the 
public interest, lliis may be seen from cases in which it has 
been held by U.S. courts that, if the owner cannot get a hear¬ 
ing before his projierty is summarily destroyed for the pro¬ 
tection of the public health, he is entitled to his hearing after¬ 
ward in a tort action against the officer. In such a situation, 
the officer may be held personally liable for money damages if a 
jury disagrees with his determination that a horse now destroyed 
had the glanders and hence constituted a public nuisance. The 
owner may get a personal judgment against the officer, only to 
find that he has nothing with which to pay it. The knowledge 
on the part of the officer that he may be held personally re¬ 
sponsible if a jury of 12 laymen later disagrees with his expert 
judgment may cause him to hesitate to act at his own peril 
in the public interest. 

The inadequacies of such a solution become increasingly evi¬ 
dent as the operations of modern government are expanded. For 
the public interest demands on the one hand that these op)erations 
be effectively carried out, while on the other hand their expan¬ 
sion enhances the likelihood of their causing injury to the private 
citizen. At the .same time, however, faults of service are after 
all faults of officials; and it is not .sufficient to give the citizen 
an effective remedy against the government if, by relieving offi¬ 
cials of personal liability, the responsibility with which they act 
is so dulled as to produce an increase of avoidable injuries and 
an unnecessary burden upon the public treasury. 

Problems Resulting from the 20 th Century Growth of 
Administrative Authority.—In the first half of the 20th 
century both England and the U.S. witnessed a broadening of 
governmental functions and a corresponding growth of adminis¬ 
trative authority. Parliament, congress, and state legislatures 
vested more and more powers of a quasi-legislative and quasi¬ 
judicial nature in administrative agencies. This development was 
a direct and inevitable result of the economic and social changes 
wrought by the industrial-technological revolution which swept 
over the western world. At the same time, however, it posed new 
problems in administrative law. In broad terms, these problems 
centre around the question: how shall this new “administrative 
justice” be reconciled with the traditional “rule of law?” 

The growth of administrative discretion, inconsistent as it is 
with the traditional conception of the rule of law, seems to be a 
permanent feature of modern government. In terms of the rule 
of law, then, the crucial question is the extent to which this 
administrative di.scretion is subject to control by the courts. 
Otherwise, the problem shifts to that of providing an administra¬ 
tive personnel and administrative procedures which will tend to 
cause this discretion to be exercised with fairness. 

Controversy and Appraisal .—This growth of administrative 
justice has been the object of vigorous attack in both England 
and the U.S. In the former, criticism was brought to a head by 
the publication in 1929 of Lord Hewart’s Tke New Despotism. 
In his opinion the situation in England was characterized by 
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* adininistruli' e lawlcssne^^^” rmhcr than “aciministrativc law.” 
I'or him the new desjHd was the bureaucratic despot. In conse¬ 
quence of this denunciation, the lord hi{,'h chancellor af;pointcd 
a committee on rninister.s' powers, whose Report in 1032 look a 
middle view. It regarded quasi-Icuti.slative and quasi-judicial 
powers as inevitable, i)Ul proposed various limits and safe;^uards. 

This re{)ort also mentioned a subject which i.s much distussed 
in the U.S., when it declared (p. yH; that ‘ bia.s from strong and 
sincere conviction as to public policy may operate a.s a more 
serious dis(jualihc;ition than j>ecuniary interest.” In the U.S. 
various renulatory boards and commissions initiate complaints of 
vioIati(»n of leKal statidards and then hetir their own complaints 
and render decision. Critics say (hat this arranetement makes the 
attenty both pn^seculor .and judj'e and j^ives it such an intere.st 
in deciding that its chantes are true that it becomes judtte in its 
own cause. They object further bec.iusty on judicial review, the 
case comes to the court with the facts already found and with the 
tindinis's of fact conclusive upon the court if .supported by sub¬ 
stantial evidence. 

In re-sponse to this critici.sm the proi)osals h.ive been various. 
.‘\t one time there was considerable tliscu.ssion of the advisability 
of creating a central admitiisiralive court empowered to review 
administrative adjudications and in so doin^ tf) rewei^h the evi¬ 
dence. In fo37 (he president’s conuniltee on administrative man- 
aKemenl })ropo.sed ci)mj)lete separation of the (wo functions by 
vesting that of proseiution in an administrative section under the 
lontrol of the ajipreprijite executive department and that of 
inakinfj: decisions in a judicial sea tion which would be independent 
of the department e.x(e[)t in m.itters of “liousekeepin^.” In 1941 
the U.S. attorney general’s committee on administrative procedure 
advocated preservation of the unilied over-all responsibility of 
(he board or commission at the .same time that its staff is pro¬ 
vided w'ith indepeFulcnt hearinc'; commi.ssioner.s empowered to 
(onduct hearings and to m.ike decisions ajFpealablc to it. 

In the U.S, iritidsm rulininah d in specific efforts to “curb” 
administrative authority by general legislation intended to extend 
the scope of judicial review or to impose procedural safeguards. 
Outstanding among such efforts were a propo.sal made in 1938 
by a New York stale constitutional cajnvention and the Logan- 
Walter bill passed in 1040 by the U.S. conKress; but the former 
measure was rejeOed by the New York electorate, and the latter 
was vetoed by the president. 

I'he problem is a real one, and t'oes to the heart of the 
()urp()ses of adminislraiive law. Unfortunately, however, the dis¬ 
cussion is to(j often conducted by jiarli-sans who forget the ideal 
of the golden mean. Apologists for untrammelled admini.strativc 
authority think only of the need btr effective enforcement of 
policies intended to protect the general welfare by the regulation 
of private economic power, and forget that fairness to those 
regulated i.s a f.aclor in the general welfare. Critics of administra¬ 
tive adjudication think only of the traditional safeguards of the 
rule of law, and forget that witlumt moditication these safeguards 
would hamstring modern go\ernmen( in its ncce.ssary effort to 
maintain the public interest by defending all the other major 
private groups against the abuse of power by any one of them. 

'I'hus some of the traditionalists tend to assume an analogy 
between (he modern bureaucrat and James I or between tbc 
modern administrative tribun.il and (he star ch.imbcr. The 
analogy, however, is misleading. The task of the Stuart period 
in English constitutional history was to render arbitrary political 
power rcsponsilile to the nation; while the task of the ;oth cen¬ 
tury is to employ responsible political power for the purpose of 
imposing responsibility to (he community upon the arbitrary 
economic power which the industrial-technological revolution has 
centred in various special grouj)s. This new and different task 
calls for new tools which are more flexible than detailed legisla¬ 
tion enforced by the iudicial process. The modern bureaucrat is 
one of these indis[)ensable tools. 

This does not mean, however, that the modem bureaucrat is to 
be treated as a philosopher-king to whose wisdom and benevolence 
may be assigned the government of mankind. The bureaucrat 
can no more safely be entrusted with irresiwnsible power than an 


hereditary monarch or an independent judge. It follow's that 
questions of executive accountability and bureaucratic respon¬ 
sibility, which are always with us, have become more pressing 
than ever before. 

The industrial revolution created a new situation; and in all 
new situations the intelligent approach is neither to scrap tradi¬ 
tional methods nor blindly to adhere to their outmoded forms. 
The problem is partly one of readaptation. Judicial review is an 
historic .safeguard which should be reinterpreted in terms which 
are meaningful under modern conditions; but this reinterpretation 
should preserve a.s much of the old as is compatible with the 
effectiveness of administrative action in the public interest. The 
problem is also partly one of invention. New safeguards must 
be invented to take the place of those particular features of the 
rule of law which are no longer workable. One avenue for 
creative thought leads in the direction of improvement of ad¬ 
ministrative personnel; but the future may hold new answ'crs of 
which nobody has yet dreamed. Such an approach calls for care¬ 
ful a})prai.sal in contradistinction to both negative criticism and 
uncritical acceptance of the administrative function. 
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ADMINISTRATIVE REGULATION can best he de¬ 
fined by contrasting it with legislative regulation. Tlie latter 
consists in the detailed determination of rights and duties by 
statute and their enforcement, either at the instance of private 
parties or on the government's initiative, by means of the regular 
law enforcement machinery. Admini.strativc regulation, by con- 
Ira.st, leaves much more to the discretion of government oflicials, 
generally members of specialized administrative agencies which 
normally possess considerable independence from the cabinet or 
chief executive. This pow'er may be exercised by issuing general 
rules elaborating broad statutory grants of authority, by grant¬ 
ing, denying, or revoking licences or permits, or by issuing 
mandatory orders. 

Discretionary administrative pow’er is in no sense a new phe¬ 
nomenon. The licensing pow'er in particular has long been used, 
especially for the protection of the public health and safety. 
Restaurants, for example, commonly are not permitted to oper¬ 
ate without a licence, which can be secured only by meeting cer¬ 
tain standards of sanitation. But the term “administrative regu¬ 
lation” u.sually refers to the application of the administrative 
method to the regulation of business for what may be broadly 
termed economic objectives. In this sense administrative regula¬ 
tion is a comparatively recent development. 

In England the establishment of a Railway commission in 1873 
may be taken as the starting point. This semi-administrative 
tribunal was little more than a specialized court, but its w'eakness 
led to the creation later of agencies with more power. The Rail¬ 
way Rates tribunal, which was set up in 1921, still is more of a 
court than an administrative regulatory agency; however, it does 
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possess extensive discretionary authority, although it still has 
no power to initiate proceedings. The Electricity commissioners, 
established in 1919 for the licensing of electricity suppliers, have 
quite broad regulatory powers. They have complete control over 
who shall produce electricity and under what conditions and at 
what prices. After 1930, public service pa.ssenger vehicles using 
streets and highways have like railways, been subject to extensive 
control. In this case, moreover, the law is administered by 
authorities (the Area Traffic commissioners) who possess wide 
di.scretionary powers and do not follow a rigid, legalistic pro¬ 
cedure. Similar but more limited regulation was extended to 
goods transport (trucking) in 1933. In a slightly different cate¬ 
gory are the various boards set up by authority of the Agricultural 
Marketing acts of 1931 and 1933. Producers of a given com¬ 
modity may secure the permission of the minister of agriculture 
for the establishment of a board whose members they elect and 
who po.ssess extensive powers over the marketing activities of 
the group. The trend after 1936 has been away from producer- 
controlled regulatory authorities and several acts have provided 
hoards or commissions for particular indu.'itrie.s with members 
appointed by the appropriate minister. The Cotton Indu.stry 
hoard, established in i939, exemplifies this trend and also is 
significant for its extension of administrative control into a new 
field. 

Administrative regulation.has found wider use and been more 
fully developed in the United States than in England. It was the 
need for controlling the discriminatory practices and other abuses 
of the railroads which led, in the United States, as in England, 
to the first resort to administrative regulation in the modern 
sense. The Interstate Commerce coinmi.s.sion was created in 1887 
for this purpose. Reinforced by the Hepburn act of 1906 and 
subsequent amendments to the Interstate Commerce act, it be¬ 
came the archetype of American regulatory commissions, combin¬ 
ing quasi-legi.slative, quasi-judicial and purely administrative 
powers. Chief among the commissions which followed in the wake 
of the Interstate Commerce commission are the Federal Trade 
commission (1914), the Federal Power commission (1920), the 
Federal Communications commission (1927, 1934), the Securities 
and Exchange commission (1934), the National Labor Relation.s 
board (1935), the United States Maritime commission (1916, 
1936), and the Civil Aeronautics board (1938, 1940). (Where 
two dates arc given the earlier applies to a predecessor agency 
with a different title.) In some cases broad regulatory powers are 
given to a department head, as to the secretary of agriculture by 
the Packers and Stockyards act of 1921 and liy the Agricultural 
Adjustment act of 1938. A similar development has taken place 
in the states. 

Some conception of the powers wielded by these agencies may 
be had from an enumeration of legislative standards which they 
apply. ITiese include “reasonable rates,” “public convenience and 
nece.ssity,” “unreasonable discrimination,” and “unfair labour 
practices [which] interfere with, restrain, or coerce employes [or] 
dominate or interfere with any labour organization.” 

The increasing reliance upon governmental regulation of eco¬ 
nomic activities, the mounting complexities of tho.se activities 
themselves and the trend tow'ard substituting prevention for pun¬ 
ishment compri.se the major causes of the growing u.se of the 
administrative method. This method enables the legislature to 
leave to others the elaboration of detailed regulations for which 
it has neither the time nor the competence. It also provides ex¬ 
pert agencies far better fitted than the courts for the application 
of regulatory legislation. Without the flexibility of this form of 
regulation, legislatures would be at a loss to cope with many of 
the problems confronting them by a dynamic industrialized 
society. 

Like every new form of power, administrative regulation in¬ 
volves its own peculiar dangers and abuses, for which it has been 
severely criticized. Because of the broad discretion commonly 
delegated to regulatory authorities, it is complained that a car¬ 
dinal principle of the “rule of law,” that rights and duties should 
be clearly stated in advance of action by the government, is 
violated, Discretion also opens the door to arbitrary action. The 


fact that it is common practice to grant these agencies a consid¬ 
erable amount of autonomy leads to the objection that they are 
fjndcmocratic. Finally, the fact that a single agency makes in¬ 
vestigations and findings of fact, brings charges, hears the replies 
to the charges, and renders decisions, is alleged to violate the 
principle that the same person should not be both prosecutor and 
judge—and also, in the United States, the doctrine of the sepa¬ 
ration of powers. 

In practice, adequate .safeguard.^ against these abuses have bcei. 
developed and are generally applied. They include numerous 
procedural devices, such as, opportunity for hearings, the re¬ 
quirement that all decisions affecting private rights be accom¬ 
panied by a published statement of reasons, and the separation 
of the prosecuting and the adjudicating functions w'ithin the 
agencies’ staffs. Although administrative agencies are not rigidly 
bound by precedent, they find it to their own great advantage 
to develop standards for their guidance and to adhere to con¬ 
sistent policies. Nor arc they by any means unchecked from 
without. On the contrary, they of)crale within legislative grants 
of authority, by means of annual appropriations, and frequently 
are subject to legislatively prescribed procedure. They are also 
liable to control by the judiciary, at least to the extent that the 
courts w’ill determine whether they have acted within the author¬ 
ity of and subject to, the restrictions laid down by the legislature, 
and, in the United Slates, whether they have complied with the 
requirements of “due process of law.” Finally, they are respon- 
.sible in varying degrees to the executive branch of the government. 
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ADMIRAL, the rank and title of the naval officer who com¬ 
mands a fleet or subdivision of a fleet. In the United States navy 
there are four grades of admiral, i.c., admiral of the navy, ad¬ 
miral, vice-admiral, rear admiral, in descending order of seniority. 
The first was created, 1899, for Admiral George Dewey. The 
second and third, corresponding to general and lieutenant general 
in the army, were created in 1866. In the British navy there are 
four corrc.sponding grades: admiral of the fleet,'admiral, vice- 
admiral and rear admiral. These titles superseded those of admiral 
of the blue, red and white. 

The rank of admiral essentially applies to flag officers of the 
military branch who have commanded, or who have qualified to 
command, a fleet or squadron at sea. In the U.S. navy, certain 
officers of the nonmilitary branches are given the rank of: rear 
admiral, medical coips; rear admiral, supply corps; rear admiral, 
construction corps; rear admiral, civil engineer corps. They arc 
not flag officers. 

The corre.sponding ranks in the United States services are: 

Navy Army (includes Air Forces) 

Admiral of the navy.General of the armies 

Admiral .. General 

Vice-admiral .Lieutenant general 

Rear admiral .Major general 

Commodore . Brigadier general 

The rank of commodore, after being abandoned for a long pe¬ 
riod, was re-established in 1943. 
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The corresponding ranks in the Hrifish sendees are: 

Navy Army Air Force 

Admiral of the Art I Field marshal Marshal of (he royal air force 

Admiral General.Air thief marshal 

\’icc-admiral Idciit general . . Air marshal 

Rear admiral Major general Air vice-marshal 

In the United States the ranks of admiral and vice-admiral 
are temporarily conferred (ex officio) upon the following com¬ 
manders: 

AoMIRAC Vlf'E-AOMIRAI. 

Chief of naval operations ('ommander scouting force 

Commander in chief. (J S. fleet ('ommander haftleships 

Commander in chief, Atlantic fleet Commander aircraft 

('ommander in chief, Pacific fleet 
(Ainimander battle force 

The cliiefs of bureau in the U.S. navy rank as rear admirals. 

It is exceptional for an admiral of the fleet to fly his flag at 
sea in peacetime. Commanders in chief of the main British fleet 
and of the premier home ports —Portsmouth ami Plymouth—are 
generally full admirals, and the lesser independent commands and 
seconds-in-comrnand are vie e-admiraJs or rear admirals. The polit¬ 
ical and administrative head of the British navy up to the year 
1546 was kncjwn as the lord high admiral, which office is now exe¬ 
cuted by the lords commissioners of the admiralty. Tliere still re¬ 
main the honorary titles of vice- and rear admiral of Great Britain, 
in compliment to .selected senior flag officers. (W. B. Ck.) 

ADMIRALTY. The department of State which regulates, 
controls, .incl rn.iiulains tlic* Navy on l)ehalf of the British (iovern- 
ment is the Admiralty, 'The term “Admiralty” is used (to quote 
the old official definition) to mean “The Lord High Admiral for 
the time being . . . and when there .shall be no such Lord High 
Admiral in otfire, any two or more of the Caimmissioners for 
executing the office of Lord High Admiral of the United King¬ 
dom.” Actually, the system whereby responsibility centred in a 
Lord High Admiral of the United Kingdom was terminated in 
the reign of Henry VI 11 , and since then the office has bec'n 
executed by a board, which, varying .somewhat in its constituency, 
has been the forerunner of the Admiralty of to-day. 

Before that lime there was no recognized organization to supply 
the W'ants of the Navy, which wc're dealt with spasmodically as 
they arose. Then, with the increase in the strength of the Navy, 
it became more and more obvious that change was imperative. 
This brought about the formation of a board of priricipal officers, 
subordinate to the lord high admiral, whose duly it was to supply 
the net'ds of the fled, and estalilished the sound principle that 
political and exc'ciilive control should he superior to, but separate 
from, administration. The new system also did much to relieve 
those re.spon.'-.ible for the conduct of w'arlike operations from 
details of supplies, design, ‘'ifid so forth. 

I'he political and exeeulive authority passed at one lime to the 
king and council and again to a parliament.iry committee and yet 
again to a lord high admiral to the king, but finally it came to be 
vested in the Board of .Admiralty, with whom it remained through¬ 
out the great maritime wars from the end of the 17th century to 
the downfall of Napoleon. This authority, in practice, was not ex- 
erci.sed in full by the board of princi[)al officers or the navy board, 
whose energies were mainly devoted to the administration of 
supv^lies. In principle, the several commis.sioners w’ere, from early 
days, intended to keep in direct and constant communication with 
the first lord and with each other, and also with the civil depart¬ 
ments working under their control. James I. enjoined that the 
principal officers and commissioners of the Navy should be in 
constant communication among themselves, consulting and ad¬ 
vising "by common counsel and argument of most voices” and 
live as near together as could conveniently be arranged, and 
should me‘et at the Navy office at least twice a w'eek. 

Originally there existed an ordnance board instituted .specially 
for the Navy, but this eventually passed into military hands— 
very much to the detriment of the Navy’s ordnance requirements. 
It was for long a byword in inetficiency and sloth. There is now 
a joint board with naval, military, and air force representatives 
to deal with design but not with supplies, which are the concern 
of the several dcj>artmcnts 


The Navy Board in its early form continued to function for 
nearly three centuries, but by 1832 the various departments had 
become so inefficient and unwieldy that reform again became 
essential. This was undertaken by Sir James Graham, who abol¬ 
ished the Navy office and brought all civil departments directly 
under the Admiralty board, organizing them under five principal 
officers; viz.; .surveyor of the Navy, storekeeper-general, controller 
of victualling, medical director-general, and accountant-general. 
L^arh of the.se was under a superintending lord of the Admiralty 
who represented their various charges on the board. This system 
had the defect that all the lords of the Admiralty were res})onsil)le 
for, and therefore their attention was largely engaged in, questions 
of supply, and there was no body of senior officers who could 
devote their time specially to the conduct of war. The reforms 
were probably dictated in some measure by the fact that the 
period wa.s one of peace and prospective peace and that the naval 
estimates had been reduced to the small amount of £4,500.000 
jMir annum. Eventually the system was put to the ti'st by the 
Crimean War; but it did not hear the strain well and by the end 
of the ’sixties it had broken down seriously. At this time the 
Navy was expanding considerably and the mechanical era wa.s 
rapidly developing. The introduction of “ironclads,” improve¬ 
ments to ordnance, the gradual ou.sting of sails by steam, all re¬ 
sulted in ei'forts centring very largely on material details. This 
and the growing numbers of ixirsonijel meant that the members 
of the board were largely taken up with their departmental duties 
and had little time to give to matters of [lolicy, much less to war 
plans. 

In 1868 H. C. Eardley Childers, on becoming first lord, endeav¬ 
oured to rectify the shortcomings of the system, but it cannot be 
said that his reforms w'cre very successful, since they resulted in 
the several lords being restricted more than ever to the business 
assigned to them, whereby board meetings became the exception 
rather than the rule and much passed into the unprofessional haiid.s 
of the civil first lord. The di.saster to the low freeboard masted 
turret-.ship “Captain” brought matters to a head. Childers retired 
and was succeeded by Goschen in 1871. 

The new first lord reverted to the principles of the original 
system, which made for more collective responsibility. We see the 
naval staff in embryo in a foreign intelligence committee, inaugu¬ 
rated in 1884. This was dcveloix'd into the intelligence committee 
in 1887. It was largely due to the efforts of Lord Charles Beres- 
ford that these committees came about and from then onw'urds 
the more enlightened sections of the Navy never ceased to press 
for the formation of a proper war staff. 

In 1886 Lord Charles resigned from his appointment as fourth 
se.i lord on the ground that the organization provided for an 
intelligence department and, for the conduct of W'ar, was iuade- 
(juate. Various changes in the responsibilities of the First Sea 
Lord were made by an Ordcr-in-Council of 1904, one of the i)rinci- 
pal of these being that the senior naval lord was given virtual 
supremacy over ail his colleagues. He was also given considerable 
responsibility connected with material. 

In 1911 Mr, Churchill, as first lord, established a naval war staff. 
In theory this step was admirable, but in practice the staff was not 
given the necessary standing or authority in the Admiralty 
machine. As a result, proper use w'as not made of its services dur¬ 
ing the earlier years of World War I, especially in analysing and 
preparing plans before embarking upon such enterprises as the 
Dardanelles campaign. The individual influence of the most force¬ 
ful personality on the board still dominated naval policy to the 
exclusion of proper staff work and even, on occasion, to considered 
and well-informed judgment. 

In May 1917 we see a new development, whereby the First Sea 
Lord was made chief of the naval staff, and two naval members 
were added to the board, with titles of “deputy chief of the naval 
staff” and "assistant chief of the naval staff.” For a short time 
there was also a third addition, with the title of ‘‘deputy first sea 
lord”; but responsibility continued to rest on all the members of 
the board. 

As the war developed, it became more and more evident that 
tho«! naval lords who were chiefly engaged in matters of adminis- 
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tration and supply could not, at the same time, devote adequate 
attention to the control of the naval side of the war. In point of 
fact, the position was that they were held responsible in matters 
with which it was humanly impossible for them to take any very 
active part. In the autumn of that year the naval staff system was 
put upon a new and altogether sounder basis and it was separated, 
so far as was practicable, from administration. Under the presi¬ 
dency of the first lord two committees were formed—one (consist¬ 
ing of the four staff lords) to deal with operations, and the other 
(consisting of the remaining sea lords and the civil lords) to deal 
with maintenance. The operations committee dealt with such 
matters as the provision, equipment, efficiency, organization, and 
utilisation of the Na\'y as a fighting force: the maintenance com¬ 
mittee devoted their efforts to personnel, material, supplies, works, 
and the maintenance of the fleet generally, in accordance with the 
requirements of the operations committee. Questions of great 
importance were still referred to the board as a whole. 

The basis of the Admiralty after the war 1914-18 was fixed by 
order-in-council of 1921 by which the first sea lord was chief 
of the naval staff and had the deputy chief and assistant chief 
on the board to support him. The second sea lord remained in 
charge of naval personnel; the third sea lord, who was also con- 
t roller, was responsible for material and the fourth sea lord was 
chief of supplies. The civil lord retained his seat while the 
permanent secretary^ and the parliamentary and financial secre¬ 
tary had the status of members of the board although it was not 
until 1929 that the latter were given actual membership. 

In normal times there are nearly 40 departments of the admi¬ 
ralty, large and small, grouped for administrative purposes and 
carefully designed so that they can be expanded to any desired 
extent in the event of war. Naval officers of various ranks are ap¬ 
pointed to such of them as require professional knowledge, those 
remaining on the active list being limited in the length of their 
appointment, while every department, even of the naval staff, 
has its quota of civil .servants and many are entirely civil in their 
administration. 

Bibi.iography.—A dmiral Viscount Jellicoe of Scapa, The Crisis of 
the Naval War (1920); the Rt. lion. Winston Churchill, The World 
Crisis, jQii~i4 (1923); Sir Oswyn Murray, Mariner’s Mirror, the 
journal of the Society for Nautical Research (1937-39). For Ad¬ 
miralty, U.S., sec Navy, U.S. (E. A.; X.) 

ADMIRALTY, HIGH COURT OF. The High Court of 

Admiralty of England was the court of the deputy or lieutenant 
of the admiral. It is supposed in the Black Book of the Admiralty 
to have been founded in the reign of Edward I.; but it would 
appear, from the learned discussion of R. G. Marsden, that it was 
established as a civil court by Edward III. in the year 1360; the 
power of the admiral to determine matters of discipline in the 
fleet, and possibly questions of piracy and prize, being somewhat 
earlier. At first there were separate admirals or rear-admirals 
of the north, south and west, each wn'th deputies and courts. A 
list of them was collected by "Sir H. Spclman. These were merged 
in or ab.sorbed by one high court early in the 15th century. Sir 
Thomas Beaufort, afterwards earl of Dorset and duke of Exeter 
(appointed admiral of the fleet 1407, and admiral of England, 
Ireland and Aquitaine 1412, which latter ofiSce he held till his 
death in 1426), certainly had a court, with a marshal and other 
officers, and forms of legal process—^mandates, warrants, citations, 
compulsories, proxies, etc. Complaints of encroachment of juri.s- 
diction by the admiralty courts led to the restraining acts, 13 Ric. 
II. c. 5 (1389), 15 Ric. II. c. 3 (13Q1) and 2 Hen. IV. c. 11 (1400). 

Jurisdiction. —^The original object of the institution of the 
courts or court seems to have been to prevent or punish piracy 
and other crimes upon the narrow seas and to deal with questions 
of prize; but civil jurisdiction soon followed. The jurisdiction in 
criminal matters was transferred by the Offences at Sea Act, 1536, 
to the admiral or his deputy and three or four other substantial 
persons appointed by the lord chancellor, who were to proceed ac¬ 
cording to the course of the common law. By the Central Criminal 
Court Act, 1834, cognizance of crimes committed within the juris¬ 
diction of the admiralty was given to the central criminal court. 
By an act of 1844 *t has been also given to the justices of assize; 
and crimes done within the jurisdiction of the admiralty are now 
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tried as crimes committed within the bqdy of a county. See also 
the Criminal Law Consolidation .Acts of 1861. 

From the time of Henry IV. the only legislation affecting the 
civil jurisdiction of the High Court of Admiralty till the rime of 
Queen Victoria is to be found in an act of 1540, enabling the 
admiral or his lieutenant to decide on certain complaints of 
freighters against shipmasters for delay in sailing, and one of 1562, 
giving the lord high admiral of England, the lord warden of the 
Cinque Ports, their lieutenants and judges, co-ordinate power with 
other judges to enforce forfeitures under that act—a very curious 
and miscellaneous statute called “An Act for the Maintenance of 
the Navy.” 

In an act of 1534, with regard to ecclesiastical appeals from the 
courts of the archbishops to the Crown, it is provided that the 
appeal shall be to the king in Chancery, “and that upon every 
such appeal a commission shall be directed under the great seal to 
such persons as shall be named by the king’s highness, his heirs 
or successors, like as in cases of appeal from the Admiralty 
Court.” It is only in this incidental recognition that recorded 
authority for appeals from the admiralty to persons commissioned 
under the great seal is to be found. The appeal to these “persons,” 
called delegates, continued until it was transferred first to the 
Priv^ Council and then to the judicial committee of the Privy 
Council by acts of 1832 and 1833. 

The early jurisdiction of the court appears to have been exer¬ 
cised very much under the same procedure as that used by the 
courts of common law. Juries are mentioned, .sometimes of the 
county and sometimes of the county and merchants. But the 
connection with foreign parts led to the gradual introduction of 
a procedure resembling that coming into use on the Continent and 
based on the Roman civil law. 

Restraining Acts.—The material enactments of the restrain¬ 
ing statutes were as follows:—An act of 1389 (13 Ric. II. c. 5) 
provided that “the adpiirals and their deputies shall not meddle 
from henceforth of anything done within the realm, but only of 
a thing done upon the sea, as it hath been used in the time of the 
noble prince king Edward, grandfather of our lord the king that 
now is.” The Act of 1391 (15 Ric. II. c. 3) provided that “of all 
manner of contracts, pleas and quarrels, and other things rising 
within the bodies of the counties as well by land as by water, 
and also of wreck of the sea, the admiral’s court shall have no 
manner of cognizance, power, nor jurisdiction; but all such manner 
of contracts, pleas and quarrels, and all other things rising within 
the bodies of counties, as well by land as by water, as afore, and 
also wreck of the sea, shall be tried, determined, discussed and 
remedied by the laws of the land, and not before nor by the 
admiral, nor his lieutenant in any wise. Nevertheless, of the death 
of a man, and of a mayhem done in great ships, being and hovering 
in the main stream of great rivers, only beneath the (bridges) of 
the same rivers (nigh) to the sea, and in none other places of 
the same rivers, the admiral shall have cognizance, and also to 
arrest ships in the great flotes for the great voyages of the king 
and of the realm; .saving always to the king all manner of for¬ 
feitures and profits thereof coming; and he shall have also juris¬ 
diction upon the said flotes, during the said voyage only; saving 
always to the 16 rds, cities, and boroughs, their liberties and 
franchises.” The statutes of Richard, except the enabling part 
of the second, were repealed by the Civil Procedure Acts Repeal 
Act, 1879. The formation of a High Court of Justice rendered 
them obsolete. 

In the reign of James I. the chronic controversies between the 
courts of common law and the admiralty court as to the limits 
of their respective jurisdictions reached an acute stage. We 
find the records of it in the second volume of Marsden’s Select 
Pleas in the Gourt of Admiralty, and in Lord Coke’s writings; 
Reports, part xiii. 51; Institutes, part iv. chap. 22. In this latter 
passage Lord Coke records how, notwithstanding an agreement 
asserted to have been made in 1575 between the justices of the 
King’s Bench and the judge of the admiralty, the judges of the 
common law courts successfully maintained their right to prohibit 
suits in admiralty upon contracts made on shore, or within havens, 
or creeks, or tidal rivers, if the waters were within the body of 
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any tounly. \vherc'S<x‘v'er such cnntract..> vvctc hrukcn, for torts 
commit I eel within the* body of a county, whether on land or water, 
and for contracts made in parts beyond the seas. It is due to 
the memory of the judges of Lord C'okc’s time to say that, at any 
rate as reganis contr.u ts made in parlibus transmorinis, the same 
rule appears to have been applied at least as early as 1544, the 
judges then holding that “for actions transitory abroad, action 
may lie at common law.’’ 

Judge's Patent.—All the w'hile, however, the patents of the 
admiralty jialge purported to confer on him a far ampler juris¬ 
diction than the jealousy of the other courts W(juld concede to him. 
The patent of the last judge of the court, Sir Robert Joseph 
f’hillimor<;. dated Aug. I'SO;. styles him “Lieut, Ofll I’rincl 
and C ommissary Cienl and Special in our High Crourt of Ad¬ 
miralty of Kng. and President and Judge of the same,” and gives 
to him power to take cognizance of “all causes, civil and maritime, 
also all (onfract.s, coinijlaints, offences or su.spected offences, 
crimes, pleas, debts, exchanges, accounts, policies of assurance, 
loading of shij)s, and all other matt errs and contracts which relate 
to freight due for the- us(^ of shijjs, transportation, money or !)ol- 
lomry; also all suits civil and maritime between merchants or 
between proprietors (d shii)s and other vessels for matters in, 
upon, or by (he sea, or faiblic streams, or fresh-water ports, rivers, 
Tjouks and plates o\'erl1own whatsoever within the erbbing and 
(lowing of (he sea, and high-water mark, or upon any of the shores 
or banks adjacent from any of the first bridges towards the sc'U 
through Kngland and Ireland and the dominions thereof, or 
elsewhere- beyond the seas,’’ Power is also given to hear appc*als 
from vice-admirals; also “to arrest . . . according to the civil 
law.s and am lent c ustorns of our high court . , . all ships, iiersons, 
things, goods, wares and merchandise”; also “to enciuire by the 
oaths of honest and lawful men ... of all . . . tilings which 
. . . ought to be enquired after, and to mulct, arrest, punish, 
chastise, and reform’’; also “to |)rc-.ser\e the jiublic streams of 
our admiralty as well for the presercation of our royal navy, and 
of the Ileet.s and vessels of our kingdom ... as of whatsoever 
fishes increasing in the rivers”; also “to'reform nets too straight 
and other unlawful engines and instruments whatsoever for the 
catching of fishes”; also to take cognizance “of the wreck of the 
sea , . , and of tlic death, drowning and view of dead bodies,” 
and the conservation of the statutes concerning wreck of the sea 
and the office of coroner (1376), and concerning pillages (i.l53b 
and “the cognizance of mayhem” within the ebb and flow* of the 
tide; all in as ample manner and form ns they were enjoyed by 
Dr. David I.ewis fjudge from 15^8 to 1584), Sir Julius Caesar, 
and the other judge-s in order (33 in all) before Sir Robert Philli- 
more. This form of patent differs in but few* respects from the 
earlier Latin paleiils —femporr Henry VIM.—except that they 
have a clause non ohstaniihiis stniutis. 

Modern Progress.—As has been said, however, the contention 
of the common law judges prevailed, and the admiralty court (ex¬ 
cept for a temiiorary revival under Cnmuvell) sank into compara¬ 
tive insignificance during the 17th cc'iUury. The great maritime 
wars of the iSth century gave scope to the exercise of its prize 
jurisdiction; and its international importance as a prize court in 
the latter half of the i8th and the first part of the iqth centuries 
is a m.itter of common historical knowledge. There were upivards 
of 1,000 pri/.e causes each year between 1803 and iSii, in some 
yc'ars upwards of 3.000. 

There were other great judges; but Sir William Scott, after¬ 
wards Lord Slowell, is the most famous. Before his lime there 
wc-re no rc-ports of admiralty cases, except Hay and Marriott’s 
prize dnci.sions But from his time oinvards there has been a con¬ 
tinuous stream of admiralty reports, and we begin to find impor¬ 
tant cases cleciclecl on the instance as W'cll as on thc^irizc .side. 

In the reign of Dueeii Victoria, two enabling statutes, 1.S40 and 
1801, were p.issed and greatly enlarged the jurisdiction of the 
court. The manner in which the se stvatules were administered by 
Dr. Stephen Lu.shington and Sir R, J. Phillirnorc, whose tenure 
of ofiice covered the whole period of the ciueen’s reign till the 
creation of the High Court of Justice, the valuable assistance 
rendered by the nautical assessors from the Trinity House, the 


great inc rease of shipping, especially of steam shipping, and the 
number and gravity of cases of collision, salvage and damage to 
cargo, re.stored the activity of the court and made it one of the 
most important tribunals of the country*. In 1875, opera¬ 

tion of the Judicature Acts of 1873 and 1875, the High Court of 
Admiralty was with the other great courts of England formed into 
the High Court of Justice. The principal officers of the court in 
subordination to the judge w*ere the registrar (an office which 
always points to a connection with canon or civil law), and the 
marshal, W'ho acted as the maritime sheriff, having for his baton 
of office a silver oar. The as.sistancc of (he Trinity Masters, which 
has been already mentioned, was provided for in the charter of 
incorporation of the Trinity House. These officers and (heir 
as.si.stance have been preserved in the High Court of Justice. 

Practitioners in the Court.—Till the year 1S50 the practi¬ 
tioners in the High Court of Admiralty were the same as those in 
the ecclesiastical courts and di.stinct from those who practi.sed in 
the ordinary courts. Advocates took the place of barristers, and 
proctors of solicitors. The plate of the attorney-general w'as taken 
by the king's or queen's advocate-general, and that of thi* treasury 
■solicitor ]jy the king’s or tiucen's procurator or proctor. There 
were also an admiralty advocate and an admiralty proctor. 

In an act of 1850 the practice was thrown 0[)en to barristi-rs 
and to attorneys and solicitors. 

Upon the next vacancy after the courts W'ere thrown o[)en, the 
Crown altered the precedence and placed the queen’s atlvucaie 
after the attorney- and .solicitor-general. 'I'here were two holders 
of the office under these conditions. Sir R. J. Phillirnorc and Sir 
Travers Twi.vs. The ofiice was not filled up after the resignation 
of the latter, nor was the office of admiralty advocate filled up 
when next it became vacant. 

Ireland. —The High Court of Admiralty of Ireland, being 
formed on the same pattern as the High C'ourt in England, sat in 
the Four Courts, Dublin, having a judge, a regi.strar, a marshal and 
a king's or (pieen's advocate. In peaci* time and war time alike 
it cxerci.sed only* an instance jurisdiction, though in 1793 it claimed 
to exercise prize jurisdiction (sec Admir.vlty JrRisnTCTio.v ). No 
prize commis.sion ever issued to it. By the Irish Judic.iture Act 
of 1877 it was directed that it should be amalgamated with the 
Irish High Court of Justice upon the next vacancy in the office of 
judge, and this subsequently took place. There was no separate 
lord high admiral for Ireland. 

Scotland. —.\t (he Union, while the national functions of the 
lord high ailmiral were merged in the English office it was pro¬ 
vided by the Act of Union that the Court of Admiralty in Scotland 
should be continued “for determination of all maritime cases re¬ 
lating to private rights in Scotland competent to the. jurisdiction 
of the Admiralty Court.” This court continued till 1831, when 
its civil jurisdiction W’as giv'cn to the Court of Session and (he 
Sheriffs’ Courts (.vcc Ad.mik.ai.ty Jurisdiction). 

Set- J. Godolphin, P/cu’ 0/ the Admiral Jurisdiction Sir 

Travers Twiss, Black Book of the Admiralty, Rolls’ series (1871); R. 
G. Marsden, Select Pleas in the Court of Admiralty, published by the 
Selden Society (1804). (P.) 

ADMIRALTY ISLANDS, a group of about 40 islands in 
the Bismarck archipelago, north of New Guinea, between 1° 
and 3° S. and 146° and 148° E. The largest of the islands is 
Manus, sometimes called Great Admiralty island; its principal 
town is Lorengau. on the northeastern coast of Manus. The esti¬ 
mated native population in 1940 was 13.450 and there were 37 
non-native inhabitants. The principal economic activities of the 
islands are coco-nut plantations (10,457 hectares under cultiva¬ 
tion in 1940) and pearl and other shell fisheries. Manus has hills 
running up to 3,000 ft.; the other islands are mostly low and of 
coral formation. The Admiralty islands were formerly part of the 
German protectorate, which also included eastern New Guinea, 
from 1885 until 1914. They were then occupied by Australian 
troops and were assigned to Australian administration as part of the 
League of Nations mandate for eastern New Guinea, which included 
adjacent islands. They were invaded by the Japanese in Jan. 1942, 
during the southw*ard sweep that brought them to the northern coast 
of New Guinea and to the Solomons. The natives are Papuans, with a 
variety of local dialects, addicted to cannibalism and not hospitable to 
strangers, although they were tamed to some extent under the man- 
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datory administration. The islands were discovered by Dutch naviga¬ 
tors in 1616 and were visited by Philip Carteret in 1767. The first 
landing, however, was from the “Challenger” in 1875. 

BiuLioGRAPiiY.—E. von Warteg, Samoa, Bismarck-Arckipel und 
Neu Guinea (1902) ; H. Schnee, Bilder aus der Siidsee (1904) ; R. Par¬ 
kinson, Dreizif’ Jahre in der Siidsee, Land und Leutc, SUten und 
Gebriicke, auf dem Bismarck-Archipci (1909). 

ADMIRALTY JURISDICTION. The courts by which, 
as far as we know, admiralty jurisdiction in civil matters was 
first exercised were the following. In and throughout England 
the courts of the several admirals soon combined into one High 
Court of Admiralty {see Admiralty, High Coi rt of). Within 
the territories of the C'inciue Ports the Court of Admiralty of the 
Cinque Ports exercised a co-ordinate jurisdiction. In certain 
towns and places there were local courts of vice-admiralty. In 
Scotland there existed the Scottish High Court of Admiralty, in 
Ireland the Irish High Court of Admiralty. Of these courts that 
of the Cinque Ports alone remains untouched. The Scottish 
Court was abolished, and its civil jurisdiction given to the Court 
of Session and to the courts of the sheriffs by the Court of Ses¬ 
sion Act, 1830—not, however, till a decision given by it and the 
appeal therefrom to the House of Lords had established a re¬ 
markable rule of admiralty law in cases of collision {Hay v. 
le Neve, 1824, 2 Shaw, Sc. App. Cas. 305). The act slates that 
the Court of Justiciary held cumulative jurisdiction with the 
Court of Admiralty in criminal matters. The local vice-admiralty 
courts in England had ceased to do much work when they were 
abolished by the Municipal Corporations Act, 1S35. The High 
Court became, with the other superior courts, a comi)onent part 
of the High Court of Justice by virtue of the Judicature Acts, 
1S73 and 1S75. And the Irish Court in like manner became 
a part of the High Court of Justice in Ireland by virtue of the 
Judicature Act pas.sed in 1S77. 

Vice-Admiralty Courts.—As England first, and Great Britain 
afterw'ards, accjuircd colonies and possessions beyond seas, vice- 
admiralty courts were established. The earliest known was that 
in Jamaica, established in the year 7662. Some vice-admiralty 
courts created for prize purposes in the eighteenth century 
were suffered to expire after 1815. In the year 1S63, when the 
act regulating the vice-admiralty courts was passed, there were 
vice-admiralty courts established in 45 several portions of the 
King’s dominions; to which by an act of 1867 one for the Straits 
Settlements was added. These courts have been regulated from 
time to time by the following statute's; 2 and 3 Will. IV. c. 51, 26 
and 27 Viet. c. 24 (Vice-.\dmirally Courts Act, 1863), already 
cited, and 30 and 31 Viet. c. 45 (Vice-Admiralty Courts Act 
Amendment Act, 1867); and by the .slave trade acts, of which 
the last and consolidating act was that of 1873. 

In iSgo the Colonial Courts of Admiralty Act provided that, 
except in the colonics of New South Wales, Victoria, St. Helena 
and Briti.sh Honduras, vice-admiralty court.s should be aboli.shcd 
and colonial courts of admiralty substituted. There is power, 
how'ever, reserved to the Crown to erect through the admiralty in 
any British possession any vice-admiralty court, except in India 
or any British possession having a representative legislature. No 
vice-admiralty court so e.stablished can e.\ercisc any jurisdiction 
except for some purpose relating to prize, the royal navy, the 
slave trade, foreign enlistment. Pacific Islanders’ proteHion, and 
questions relating to treaties or conventions on international law. 

Colonial Courts of Admiralty. —By the Colonial Courts of 
Admiralty Act, 1890, already referred to, every court of law in a 
British possession which is declared by its legislature to be such,- 
or if there be no such declaration, which has original unlimited 
civil jurisdiction, shall be a court of admiralty. 

There used to be vice-admiralty courts for Calcutta, Madras and 
Bombay; but by the India High Courts Act, 1861, s. 9, the ad¬ 
miralty jurisdiction was given to the High Courts of these places. 

Consular Courts. —Admiralty jurisdiction was given to the 
consular courts in China, Japan and Turkey (those in Japan and 
Turkey have disappeared with the capitulations), and by s. 12 
of the Colonial Admiralty Courts Act any court established by 
H.M. for the exercise of jurisdiction in any place outside H.M.’s 
dominion may have admiralty jurisdiction granted to it. 
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Australia. —By the Commonwealth of Australia Constitution 
Act, ipoo, a federal supreme court, to be called the High Court 
of Australia, is created, and the parliament of the Commonwealth 
may make laws conferring original jurisdiction on the High Court 
in matters of admiralty and maritime jurisdiction. 

Isle of Man. —There is a court of admiralty in the Isle of Man 
of which the water-bailiff is judge. He is also styled admiral. It 
is said to have jurisdiction in salvage and over other maritime 
matters occurring within three leagues from the shore. 

County and Local Courts. —Modern statutes have given ad¬ 
miralty jurisdiction to the City of London Court, Court of Pas¬ 
sage and to county courts in the following mat tens; Salv’age, where 
the value of the salved property docs not exceed £1,000. or the 
claim for reward £300; towage, necessaries and wages, where the 
claim docs not exceed £150; claims for damage to cargo, or by 
collision, up to £300 (and for sums above these prescribed limits 
by agreement belw'een the parties); und claims ari.sing out of 
breaches of charter jiartics and other contracts for carriage of 
goods in foreign ships, or torts in respect thereof, up to £300. 
This jurisdiction is restricted to subjects over which jurisdiction 
w'as po.sses.sed by the High Court of Admiralty at the time when 
the first of these acts was passed, except as regards the last 
branch of it (the AHne, 1S80, 5 Ex. Div. 227 ; R. v. Jwdge of City 
of London Court [1802] i Q.B. 272). In analogy with the county 
court admiralty jurisdiction created in England, a limited ad¬ 
miralty jurisdiction was given in Ireland to the recorders of 
certain boroughs and the chairmen of certain quarter sessions; 
in salvage cases, where a county court in England would have 
juri.sdiclion, magistrates, recorders and chairmen of quarter ses¬ 
sions may have juri.sdiction as ofiicial arbitrators (Merchant Ship¬ 
ping Act, 1804, s. 547). In Scotland, admiralty suits in cases not 
exceeding the value of £25 arc exclusively tried in the sheriff’s 
court; while over that limit the sheriff’s court and the court of 
ses.sion have concurrent jurisdiction. The sheriff has also criminal 
admiralty juri.sdiction, but only as to crimes which he would be 
competent to try if committed on land (The Court of Se.ssion Act, 
1830, ss. 21 and 22). 

By an act of 1821 an arbitral jurisdiction in cases of salvage 
was given to certain commissioners of the Cinque Ports. 

The appeal from county courts and commissioners is to the 
High Court of Justice, and is exercised by a divisional court of 
the Probate, Divorce and Admiralty Division. In cases ari.sing 
within the Cinque Ports there i.s an optional appeal to the Ad¬ 
miralty Court of the Cinque Ports. The appeal from the High 
Court of Justice is in ordinary admiralty matters, as in others, to 
the Court of Ap{)eal, and from thence to the House of Lords. 

Civil Jurisdiction.—In the high courts, w’hether in England, 
Scotland or Ireland, it is not now necessary to distinguish their 
civil admiralty juri.sdiction, from their ordinary civil jurisdiction, 
c.xcept for the purpo.se of seeing whether there can or cannot be 
process in rcm. Not that every admiralty action can of right be 
brought in ram, but that no process in rcm lies at the suit of a 
subject unless it be for a matter of admiralty juri.sdiction—-one, 
for instance, that could in England have been tried in the High 
Court of Admiralty. Now these matters of admiralty jurisdiction 
with process in rcm range themselves under four primary and four 
supplementary heads. The four primary are damage, salvage, 
bottomry, wages; and the four supplementary are extensions due 
to one or other of the statutes of 1840 (Admiralty Court) and 
1S61 (Admiralty Court Act). They arc damage to cargo carried 
in a ship, necessaries supplied to a ship, mortgage of .ship, and 
ma.ster’s claim for wages and disbursements on account of a 
ship. In all these case.s, primary and secondary, the process of 
which a plaintiff can avail himself for redress, may be either in 
personam as in other civil suit.s, or by arrest of the ship, and, in 
cases of salvage and bottomry, the cargo. Whenever, also, the ship 
can be arrested, any freight due can also be attached, by arrest 
of the cargo to the extent only of the freight which it has to pay. 
For the purpose of ascertaining whether or not process in rem 
would lie, there have been distinctions as nice, and the line of 
admiralty jurisdiction has been drawn as carefully, as in the 
cases of the admiralty jurisdiction of the county courts (the 
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Tlinta, [1894J P. 280; the Gas Float Wkitton [,1897] App. Cas. 
337;. Similar questions have been raised in the U.S., from De 
Lovio V. Boit (1815, 2 Gall, 398;, and Ramsay v. Allegre (1827, 
12 Wheal, til), down to the more modern ca.ses which are quoted 
in the arguments and judgments in the Gas Float Whitton. 
The disciplinary juri.sdiction once exr-rtised by the Admiralty 
Court, over the royal navy and mere harU ve.ssels, may be said to 
be obsolete in time of |X‘ace, the last remnant of it being suits 
against rnerihantmen for flying flags appropriate to rnen-of-war 
(the Mtnrrvu, 1800 3, C. Rob. 34), a matter now more effectively 
provided against by the Merchant Shipping Aet, 1H94. In time of 
war, howevt r, it w'as exercised in some instances as long as the 
Admiralty (aiurt lasted, and is now in consequence exercisable by 
the i/jgh (.'ourt of Justice (.we Vri/.i:). It was, fxrhaps, in conse¬ 
quence of its ancient disciplinary' jurisdiction that the Admiralty 
Court was made the court to enforie certain portions of the For¬ 
eign Enlistment Act, 1870. 

Einaily, appeals from decisions of courts of iiKjuiry, under the 
Men haul Shipping Act, cancelling or susjxnding the certificates 
of officers in the meri hant scrviie, may be made to the Probate. 
Divorce and Admiralty Division of the High Court of Justice. 

Criminal Cases.- —The Admiralty jurisdiction in criminal mat¬ 
ters extends over all (rimes committed on board British ships at 
sea or in tidal waters, even though such tidal waters be well 
within foreign territory (A', v. Anderson, 1868. L.R. i C.C.R. 
161), but not over (rimes (ornrnitted on board foreign vessels 
upon the high .seas (R. v. Servo, 1845, 1 Denison C.C. 104). 
Whether it extended over crimes committed on foreign ship.s 
within territoriiil waters uf the United Kingdom, and whether a 
zone of three miles round the shores of the United Kingdom was 
for such |)urpose territorial water, were the great ({uesLions rai.sed 
in R. V. Kevn (the Fratuonia, L.R. 2 Ex. Div. 126), and decided 
in the negative by the majority of the judges. Since then, how¬ 
ever, the legislature has brought these waters within the juris¬ 
diction of the admiralty by the Territorial Waters Jurisdittion 
Act, 1878. Section 2 runs as follows; “.An offence committed by 
a person, wlu'lher he is or is not a Briii.sh subject, on the ofien 
sea within the territorial waters of British dominions, is an offence 
within the jurisdiction of the admiral, although it may have been 
committed on board or by means of a foreign ship’' By s. 7 the 
‘‘jurisdiction of the admiral” is defined as “including the juris¬ 
diction of the admiralty of England or Ireland, or either of such 
jurisdictions as used in any act of parliament” (see Waixk.s, Terri- 
torialT But where jiorlions of the sea and tidal waters, by 
rea.son of their partially land-locked positions, are deemed to be in 
the body of a county, there is no admiralty juri.sdiction. Crimes are 
tried as if they were committed on land within the same county. 

Pirates, wdiatever flag they pretended to fly, were, from 1360, 
wherever their crimes were committed, subject to admiralty juris¬ 
diction. The criminal jurisdiction of the ucimiralty was first excr- 
cist'd by the High Court of Admiralty; and then, by the Offences 
at S('a Act, 1536, transferred to commi.ssioners appointed under 
the great seal, among whom were to be the admiral or admirahs, 
hi.s or their deputies. Admiralty sessions were held for this pur- 
p(),se till 1834. Admiralty criminal jurisdiction is now, by virtue 
of the .series of statutes, the Offences at Sea .Act, 1799, the Cen¬ 
tral Criminal Court Act. 1834, Offences at Sea Act, 1844, and the 
(riminal law consolidation acts pas.sed in 1861. exercised by the 
Central Criminal Court and by the ordinary courts of assize. 
StK'cial provision for trial in the colonies of offences committed at 
sea was made by William III (i698-<^9), in the Offences at Sea 
Act, 1S06, and the Admiralty Offences (Colonial.) Act, 1849. 

See Clunvl. Journal du droit international prh'i, cited shortly as 
Clunct; Dc Pi.stoyc et Duverdy, Traits des prises maritimes (1855) 
vol. ii., tit. viii.: Philliniore, International Law, vol. i., vol. Ui., part 
xl.; V. Hobendorff. Rechtslexicon (Leipzig, i88r); Raikes, The Man- 
time Codes of Spain and Portugal (1896), of Holland and Belaium 
(i8g8), of Italy (1000); Autran, Code international de Tahordage, dr 
Tasshtiitue, et du \aui*t'ta^e marititnrs (lyoz). (P.) 

UNITED STATES 

Admiralty jurisdiction was exercised in the American colonies j 
by vice-admiralty courts until the year 1776, then by the State j 


admiralty courts until 1789. The Constitution, Art. III., s. 2, pro¬ 
vides that the judicial power of the United States “shall extend to 
all cases of admiralty and maritime jurisdiction.” 

The Judiciary Act of 1789 (i U.S.S.L, 76) granted original 
jurisdiction to United States district courts. The circuit courts 
were given concurrent original jurisdiction over seizures for slave 
trading, condemnations of property used by persons in insurrec- 
j tion (R.S. 629, 2rid ed.), and in the coolie trade (R.S.2159, 2nd 
ed.j. The supreme court of the District of Columbia was given 
the same jurisdiction as that of the United States district courts 
in j(;oi (31 U.S.S.L. 1199). Formerly the Judiciary Act authorized 
appeals from the district court to the circuit court and thence to 
the Supreme Court. This practice was abolished in 1891, and nine 
circuit courts of appeals were created (Judicial Code, s. 116). 
The.se were the final courts of appeal in admiralty, except that 
there was the right of a direct appeal to the Supreme Court on 
questions of jurisdiction (Judicial Code, s. 238), and that the 
Supreme Court might in its discretion review the judgments of the 
circuit court of appeals by writs of certiorari (Judicial Code, 
s. 240). 

The circuit courts were abolished in 1911 (Judicial Code, s. 
289), Direct appeals to fhc Supreme Court were abolished in 1925 
(43 U.S.S.L. 938). Since then the district court.s alone have orig¬ 
inal jurisdiction in all admiralty cases. Appeals lie to the circuit 
courts of appeal w'hich may certify questions to the Supreme 
Court for opinion, and the Supreme Court may review the judg¬ 
ments of the circuit courts of appeal on writs of certiorari. 

The district courts have jurisdiction in admiralty of suits against 
the United States in contract and in tort arising out of the oper¬ 
ation of merchant vessels (41 U.S.S.L. 525), in tort, towage and 
salvage arising out of the operation of public vessels (43 U.S.S.L. 
1112), and in certain cases concurrent jurisdiction W'ith the court 
of claims in contract ca.ses (24 U.S.S.L. 505; Cornell S. S. Co. 
v. U.S., 202 U.S. 184). The district courts have jurisdiction over 
crimes and offences committed upon vessels of the United States 
wherever they may be afloat upon navigable waters, but they are 
tried according to common law criminal procedure {U.S. v. 
Rodgers, 150 EbS. 249; llaviilton v. U.S., 268 Fed. 15). 

Actions in admiralty may be either in re.m with the arrest of 
the ship, or other maritime property, to enforce a maritime lien 
(a jus in re) or in personam against a person. Actions in rem 
are limited to courts of admiralty. Under s. 24 of the Judicial 
Code, “saving to suitors the right of a common law rimiedy where 
the common law' is competent to give it,” a right in personam may 
be enforced in a common law court, but the substantive rights of 
the parties are determined by the maritime law (Southern Pacific 
v. Jensen, 244 U.S. 205; Knickerbocker Ice Co. v. Stewart, 253 
U.S. 149). Admiralty jurisdiction extends.to all navigable waters, 
including rivers, lakes and canals connected with the sea (The 
nine, 4 Wall, 555; Robert W. Parson, 191 U.S. 17). Admiralty 
jurisdiction extends to prize cases (Jeckcr v. Montgomery, 13 
JEIow. 4 qS), to pos.se.ssory and petitory suits (The Schooner Tilton, 
Fed. Cas. No. 14054; Ward v. Peck, 18 How. 267), to maritime 
contracts and torts. Maritime contracts are determined by th('ir 
subject matter and in general they relate to ships as such, or to 
transportation of goods or passengers. They include charter- 
parties, cbntracts of affreightment, bills of lading, bottomry and 
respondentia bonds, salvage, tow'agc, pilotage, stevedoring, sup¬ 
plies and repairs, advances, marine insurance policies, wages, pre¬ 
ferred mortgages (41 U.S.S.L. 988, 1000; ex parte Easton, 95 
U.S. 68). A contract to build a ship or furnish material for its 
completion is non-maritime (Peoples Ferry Co. v. Beers, 20 How. 
393; the Thames Co. v. Francis McDonald, 254 U.S. 242). A 
tort is maritime if the injury is inflicted on navigable wati'rs 
(Atlantic Tram port Co. v. Imbrovek, 234 U.S. 52). If a vessel 
collides with a pier the damage to the pier is a non-maritime tort 
because the injury o<'curs on land (Cleveland Termimil & Valley 
R.R. Co. V. Cleveland S.S. Co , 208 U.S. 316), but the damage to 
the vessel is a maritime tort because that injury occurs on navi¬ 
gable waters (P.W. & B.R.R. Co. v. PkUa. etc. S.S. Co., 23 How. 
209; ffiU V, Board of Freeholders, 45 Fed. a6o). (A. M. B.) 

ADMISSION: Evidence, also Estoppel. 
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ADMITTANCE, in alternating current electricity, the re¬ 
ciprocal of the reactance. {See Electricity. ) 

ADO (died 874), archbishop of Vienne in Lotharingia, held 
his archiepiscopal see from 859 till his death Dec. 16, 874. His 
extant letters reveal their writer as an energetic man of wide 
sympathies. Ado’s principal works are a Martyrologium (printed 
inter al. in Migne, Patrolog. lat. cxxiii. pp. 181-420; append, pp. 
419-436), and chronicle, Chronicon sive Brcuuirium chronicoritm 
de sex mundi aetatihus de Adamo usque ad ann. 860 (in Migne, 
cxxiii. pp. 20-138, and Pertz, Monumenta Germ. ii. pp. 315-323). 

Ado’s chronicle is based on that of Bede, wdth which he com¬ 
bines extracts from the ordinary sources, forming the whole 
into a consecutive narrative founded on the conception of the 
unity of the Roman Empire, which he traces in the succession 
of the emperors, Charlemagne and his heirs following immedi¬ 
ately after Constantine and Irene. 

BiBLiocRAniY,—Ado wrote also a book on the miracles {Miraculd) 
of .St. Bernard, archbishop of Vienne (oth century), published in the 
Bollandist Acta Sanctorum: a life or Martyrium of St. De.sidcrius, 
bishop of Vienne (died O08), written about 870 and published in 
Migne, cxxiii. pp. 4,^5-442 ; and a life of St. Theudcricus, abbot of 
Vienne (56.D, published in Mabillon, Acta Sanct., i. pp. 678-681, 
Migne, cxxiii. pp. 44^5-450, and revised in Bollandist Acta Sanct., Oct. 
.!Q. xii. pp. 840-84.^. See. W. Wattcnbach, Deulschlands Geschichts- 
quellcn, vol. i. (Stuttgart, 1904). 


ADOBE (a-do'be), a Spanish-American word (often cor¬ 
rupted to dobie) for the sun-dried clay used for building by the 
Indians in the arid regions of (he south-western United Stales and 
northern Mexico (from Spani.sh adobar, to plaster). The u.se of 
such building material is said to have been anciently introduced 
into Spain from northern Africa. Soon after the discovery of 
America the method was imported into Peru, Mexico and other 
dry countries of the New World by the Spani.sh conquerors, who 
brought it as early as the 16th century to the Indians of New 
Mexico and Arizona. Most of the buildings connected with the 
Spanish missions in California, established in 1770-1823 were con¬ 
structed of adobe. In Mexico and (he south-western United 
States the name is not only applied to the bricks but also to the 
clay from which (hey are made, and, likewise, to structures built 
of this material. The usual method of making adobe is very 
simple. It consists of wetting a quantity of suitable clay, adding 
a small amount of chopped straw, hay. grass roots or other fibrous 
litter, mixing the materials with a hoe or a similar implement, 
and then trampling the mass with the bare feet. When brought 
to the proper consistency, the 
adobe is shaped with simple 
wooden moulds into bricks. 

These vary greatly in size, in 
accordance with intended use, 
ranging from small forms about 
Sin. square and 2in. thick to 
large slabs i or 2yd. long, ift. 
wide and 6 to Sin thick. A com¬ 
mon form for structural use is 
about i2in. wide, i6in. long and 
from 4 to Sin. thick. After being 

properly dried, adobes are laid in Mexican peons moulding and 
walls, like ordinary bricks, and drying adobe, a common build- 
joined with a mortar of the same ing material in arid parts of 
material. Often the walls are Mexico and the southwest 
smoothly finished inside and out with this mortar and given an 
outer coating of lime wash, which is frequently tinted with yellow 
or other colours. 

In regions of scant rainfall adobe is serviceable in structures 
of one storey or other low buildings, having well-drained founda¬ 
tions and non-leaking roofs with wide cornices and eaves. When 
protected against the action of water adobe walls will endure for 
many decades and sometimes for centuries. As adobe is a very 
poor conductor of heat and as walls made of it do not become 
frosty in cold weather or damp in a short rainy season, adobe 
structures are warm in winter and cool in summer, the interior 
temperature of the walls remaining remarkably constant. Since 
1900 there has been a revival of adobe construction in the south¬ 



western United State.s, particularly in California. In a modified 
form adobe is utilized also in Colorado and other States of the 
Rocky Mountain plateau, where, instead of being first made into 
bricks, the adobe is moulded directly into the wall, being applied 
and dried in successive layers. In the plateay region adobe is 
used chiefly for walls of stables, cattle sheds and chicken houses. 
In southern California substantial city homes have been con¬ 
structed with adobe walls, made from materials available on the 
premises, and finished with waterproof plaster or stucco, thus 
making it ixissible, when so desired, to dispense with the wide 
cornices and eaves otherwise required in adobe structures. For 
the artistic adaptation of adobe to building construction see 
Architecture. 

Recent scientific researches have shown that seeds that have 
been embedded with the barnyard refuse used in making adobe 
are preserved indefinitely. Consequently, by dissolving out seeds 
contained in adobes from the walls of old buildings whose date 
of erection is known, the approximate date of introduction of 
various cultivated plants in the region may be ascertained. 

See J. W. Adam.s, “.\dobe as a Building Material for the Plains,” 
Colorado Auric. Expt. Sta. Hull. 174 (1910) ; Lee McCrae, “The 
Revival of the Adobe,” Keith’.', Mufiazine, vol. xlv., p. 45-47 (ig^O : 
Torrey Connor, “The Art and Ufcs of Adobe,” House Beautiful, 
vol. li., p. 78-79 (1922); and Roy M. Singer, “Adobe House Con- 
.struction,” National Builder, vol, Ixvij., pp. 74-76 (1924). 

ADOBE SOIL, a term u.sed in the western United States, 
particularly in California, to designate the structural quality of 
various clay soils, referring u.sually to the characteristic breakage 
of such soil material into small angular blocks when it dries. Thc.se 
soils are very heavy in texture, being composed of extremely 
fine-grained material, a large part of which is colloidal. Sands 
and loose sandy loams, for example, never display an adobe soil 
structure. By many, however, adobe soils are often thought of as 
constituting the material from which adobe or sun-dried bricks 
arc made; but, as in (he case of ordinary brick, adobe building 
materials are derived from a great variety of clayey soils. Under 
proper conditions of moisture soils of adobe structure are readily 
worked, but when too dry their hardness and coherence make 
tillage extremely difficult. When placed under irrigation soils of 
this type usually display great fertility. 

ADOLESCENCE, the term now commonly adopted for the 
period between childhood and maturity, during which the char¬ 
acteristics (mental, physical and moral) that are to make or mar 
the individual di.sclose themselves, and then mature, in some cases 
by leaps and bounds, in others by more gradual evolution. The 
annual rate of growth, in height, weight and strength, increases 
to a marked extent and may even be doubled. The development 
in the man takes place in the direction of a greater strength, in 
the woman towards a fitter form for maternity. The sex sen.se 
develops, the love of nature and religion, and an overmastering 
curiosity both individual and general. This period of life, so 
fraught with its power for good and ill, is accordingly the most im¬ 
portant and by far the most difficult for parents and educationists 
to deal with efficiently. The chief points for attention may be 
briefly indicated. Health depends mainly on two factors, heredity 
and environment. In an ideal .system of training the.se two factors 
will be so fitted in and adapted to one another, that what is weak 
or unprovided for in the first will be amply compensated for in 
the second. 

In an ideal condition children should be brought up in the 
country as much as possible. An abundance of simple well- 
cooked food in sufficient variety, ample time at table, where an 
atmosphere of light gaiety should be cultivated, and a period free 
from restraint both before and after meals, should be considered 
fundamental essentials. 

The exercise of the body must be attended to in the shape of 
games. 

But severe exercise should only be allowed under adequate 
medical control, and should be increased very gradually. In the 
case of girls, let them run, leap and climb with their brothers for 
the first 12 years or so of life. But as puberty approaches, with 
all the change, stress and strain dependent thereon, their lives may 
need appropriate modification. Rest may be necessary during the 
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menstrual periods of these earlier years, and [X'rhaps, milder, more 
graduated exercise should be taken at other times. In the same 
way all mental strain should be diminished. Instead of pressure 
being put on a girl's intellectual education at about this time, as 
is too often the c ase, the time devoted to sc hool and books should 
be dimini.shcd. Education should be on tiroadcr, more funda¬ 
mental lines, and much time should be passed in the of)cn air. 
With regard to the mental training of both sexes two points mu.st 
be }jc)rne in mind. First, that an ample number of hours should 
be set (jn one side for sleep, up to ten years of age not less than 
11, and up to 20 years not less than nine. Secondly, that the time 
devoted to “bookwork” should be broken up into a number of 
short |)eriods, very carefully graduated to the individual child. 

In every case where there is a family tendency towards any 
certain di.sease or weakness, that tendency mu.st determine the 
vs'hole circ umstaitces of the child's life. That diathesis which is 
most .serious and u.sually least regarderd, the nervous excitable one, 
is by far the most itn[)ortant and (he mo.^t diftirult to deal with. 
Every effort should be made to avoid the conditions in which the 
hereditary [)redisposi(ion would be aroused into mischicv'ous 
action, and to ejicoiirage de\el()()ment on simple unexciting lines. 
The child should be confined to the schoolroom but little, and 
receive most of his training in wood and field. Other diatheses 
(the tuberculous, rheumatic, etc.) must lie dc'alt with in appro- 
[iriate w;iys. 

The adolescent is prone to special weaknesses and moral jier- 
versions. The emotions are unstable, and any .stress put on (iK.an 
may lead to iinde.sirable results. Warm climates, tight-titting 
clothes, corsets, rich foods, soft mattre.s.ses or indulgence.s of any 
kind, and also mental over-stimulation, are especially to be 
giiardcal against. The clay should lie filled with interests of an 
objective (in contradistinction to subjective) kind, and (he child 
should retire to bed at niglit lu'althily fatigued in mind and body. 
Let there he confidence between mother and daughter, father and 
son, and, as tlie years bring the bodily changes, those in whom the 
children trust can choose the fitting moments for explaining their 
meaning and effect, and warning against abuses of the natural 
functions. 

ADOLPH OF NASSAU (c . 1255-1 2()8), (lemian king, son 
of Walram, count of Nas.sau. On May 5, 12^)2 he was chosen 
German king, in succession to Rudolph I., an election due rather 
to the political coiidilions of the lime than to his personal qual¬ 
ities. His position was unstable, and the allegiance of many of the 
princes, among them Albert 1 ., duke of Austria, son of the late 
King Rudolph, was merely nominal. He claimed Mei.s.sen as a 
vacant fief of the emiiire, and in 1294 allied himself with Edward 
I , King of England, against France. Edward granted him a sub¬ 
sidy, hut Adolph turned his arms against Thuringia, which he 
had purchasc'd from the landgrave Albert II. This bargain was 
resisted by the sums of Allierl, and from 1204 to 1206 Adolph 
was campaigning in Meissen and Thuringia. Meissen was con- 
ciuered, hut he was not ei|ually succe.ssful in Thuringia. He had 
been unable to fulfil the jiromises made at his election, and the 
princes began to look with susiiicion upon his designs. Wenccs- 
laus IF. king of Bohemia, fell away from his allegiance, and 
Adolph was deiio.scd at Mainz, on May 23, i2q 8, when Albert of 
Austria was elected his successor. At (he battle of Gocllheim on 
July 2, i.’ 98 Adolph was killed, it is said by the hand of Albert. 

vSVr F. W. E. Roth, (IcschU htc c/cm Rvmischen Konit^s Adolf /. vc>»t 
Nasmu (Wiesbaden, 1870) ; V. DomeicT, Dir Ahsrfzung Adolfs von 
Nassnu (Merlin, iHSq) ; L. Enncn, Dir Wahl drs A'nnigr Adolf von 
Nnsutu (Cologne, i8(»(>) ; L. Schmid, Dir Wahl drs Grafrn Adolf von 
.Vci.tvtjM zum Romhehrn Ronig; B. Gcbhardt, Handbuch drr drutschen 
Grschichtr, hand i. (Berlin, icjoi). 

ADOLPHUS, JOHN LEYCESTER u 795-186. ), English 

lawyer and author, well-known London barrister. Adolphus wrote 
Li tters to Richard IJebcr, Esq. (1821) in which he discussed the 
authorship of the then anonymous Waverley novels, and fixed it 
upon Sir Waller Scott. This conclusion was based on the resem¬ 
blance of the novels in general st\‘le and method to the poems 
acknowledged by Scott. Scott thought at first that the letters 
were written by Reginald Hebcr, afterwards bishop of Calcutta, 
and the discov'er>’ ot J. L. Adolphu.s’s identity led to a warm 


friendship. At the time of his death (Dec. 24. 1862) he was 
I completing the Ihstory oj England to 1783, written by hi.s father 
I John Adolphu.s (1768-1845L This book is still valuable for the 
history of the first part of the reign of George III. 

ADOLPHUS FREDERICK (i 710-1771), king of Sweden, 
was born at Gotlorp on May 14, 1710, the son of Christian 
Augustus (1673-1726), duke of Schleswig-Holstein-Gottorp and 
Albertina Frederica of Baden-Durlach. From 1727 to 1750 he 
was bishop of Liibeck, and administrator of Holslein-Kiel during 
the minority of Duke Charles Peter Ulrich, afterwards Peter HI. 
of Russia. In 1743 he was elected heir to the throne of Sweden 
by the “Hat” faction in order that they might obtain better 
conditions of peace from the Emprcs.s Elizabeth, whose fondness 
for the house of Holstein was notorious. During his whole reign 
(1751-71) Adolphus Frederick was little more than a figurehead, 
the real pow-er being lodged in the hands of an omnipotent riks¬ 
dag, distracted by fierce party strife. Twice he endeavoured to 
free himself from the intolerable tutelage of the estates. The first 
occasion was in 1756 when, stimulated by his wife, Louisa Ulrica, 
sister of Frederick the Great, he tried to regain part of his 
prerogative, and nearly lo.st hi.s throne in consequence. On the 
second occasion (1768), under tlie guidance of his eldest son. 
afterwards Gu.stavus HI., he succeeded in overthrowing the 
tyrannous “Cap” senate, but was unable to make any use of his 
victory. He died at Stockholm on Feb. 12, 1771. 

See R. Nisbet Bain, Gustavus III. and his Contemporaries, vol. i. 
(London, 1895). 

ADONI, a town of British India, in thf’ Bellary district of 
Madras, 307 mi. from Madras by rail. Pop, (to4T> ,35,4,31. Tl bas 
inanutactures ot carpets, silk and cotton goods, factories for gin¬ 
ning and pressing cotton and a considerable trade in cotton. The 
hill-forl above, now' in ruins, was a scat of government frequently 
mentioned in iHlh century wars. 

ADONIJAH. A name borne by several persons in the Old 
Testament, of whom the best knowm is the fourth son of David. 
Shortly before the death of David, he made preparations to sei.^.e 
the throne, to which he was the natural heir after the death of 
Absalom, and received the support of Joab and Abiathar the 
priest. However, Bath.sheba, David's favourite wife, organized a 
counter-intrigue in favour of her son, Solomon. Shortly after his 
accession Solomon had Adonijah put to death on the ground 
that by seeking to marry David’s concubine, Abishag, he was 
aiming at the crown (I. Kings i. .sva/,). 

ADONIS, in classical mythology, a youth of rcmarkaljle 
beauty, the favourite of Aphrodite. According to one account, 
he was the son of the Syrian king. Theias, by his daughter Smyr¬ 
na (Myrrha), who had been inspired by Aphrodite with unnat¬ 
ural Jove. 'When Theias discovered the truth he W'ould have 
slain his daughter, but the gods'in pity changed her into a tree 
of the .same name. After ten months the tree hurst asunder, and 
from it came forth Adonis. Aphrodite, charmed by his beauty, 
hid the infant in a box and handed him over to the care* of Per¬ 
sephone, who afterwards refused to give him up. When an 
ajjpeal was made to Zeus, he decided that Adonis should spend 
a third of the year with Persephone and a third with Aphrodite, 
the remaining third being at his owm di.sposal. In another ver¬ 
sion {sec Ovid, Afctam., x. 298) he was killed by a boar, and 
this version was followed by Shakespeare. Apollodorus (iii. 
1S5) clumsily combines the two; numerous other variants exist. 
The name is generally supposed to be of Phoenician origin (from 
adon, “lord"), Adonis himself being identified with Tammuz, 
although this is not certain. {Sec also Attis.) 

Annual festivals, called Adonia, w^ere held in his honour at 
Byblus, and also, from the 5th century b.c. onwards, at different 
places in Greece. The central feature was the mourning for 
Adonis, generally represented by an effig}', which was afterwards 
flung into the water. The very elaborate Alexandrian festival 
is described by Theocritus {Idyll xv.). 

It is now generally agreed that Adonis is a vegetation spirit, 
whose death and return to life represent the decay of nature in 
winter and its revival in spring. A sjjecial feature of the Atheni¬ 
an festival was the “Adonis gardens,” small pots of seeds forced 
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to grow artificially, which rapidly faded. The dispute between 
Aphrodite and Persephone for the possession of Adonis finds a 
parallel in the story of Tammuz and Ishtar {see Aphrodite). 
In other words, Aphrodite is the Oriental mother-goddess. Ado¬ 
nis her lover; the details have been inlluenced by the legend of 


Demeter (q.v.). The ceremony 
a charm to promote the growth 
the gardens and images into the 
water being supposed to procure 
a supply of rain (for European 
parallels see Mannhardt). It is 
suggested (Frazer; that Adonis 
is not a god of vegetation gen¬ 
erally, but specially a corn- 
spirit, and that the lamentation 
is not for the decay of vegetation 
in winter, but for the cruel 
treatment of the corn by the 
reaper and miller {cf. Robert 
Hurns’s John Barleycorn^. 

An important element in the 
story is the connection of Adonis 
with the boar; possibly Adonis 
himself was looked upon as in¬ 
carnate in the swine. For a god 
sacrificed to himself as his own 
enemy, cj. the sacrifice of the 
goat and bull to Dionysus, It 
has been observed that whenever 
sacrifices of swine occur in the 
ritual of Aphrodite there is ref¬ 
erence to Adonis. In any case, 


of the Adonia was intended as 
of vegetation, the throwing of 



MYTHOLOGY. BELOVED BY APHRO¬ 
DITE FOR HIS GREAT BEAUTY 


the conception of Adonis as a swine-god does not contradict the 
idea of him as a vegetation or corn spirit, which in many parts 
of Eurojie appears in the form of a boar or sow. 


Binr.TooRAPiiY. —W. Mannhardt, Wald- und Feld-kultr, ii (1905); 
M. P. Nilsson, Grierhischc Feste (Leipzig, 1906) ; articles in Ro.schcr’.s 
Lexikon and Pauly-Wissowa’-s Encyklopadie; J. G. Frazer, The Golden 
vol. v; L. R. Farncll, Cults uj the Greek States, ii, p. O46; 
W. R. Smith, Religion of the Semites, new ed., 1894, pp. 191, 290, 411. 

ADONIS, a genus of plants of the crowfoot family (Ranuncu- 
laceae, q.v.) known as pheasant’s eye and Flos Adonis. They 
comprise about 20 Eurasian species, 'cultivated for ornament. 
They are erect herbs with much-divided leaves and yellow or red 
llowers. Adonis vernalis is a perennial, but A. aestivalis and 
A. annua are annuals, the latter sometimes naturalized. The name 
is also given to the Clifden Blue buttertly {Lycaena adonis), 
occurring in the chalk downs of southern England, 

ADOPTION is the act of a person taking upon himself the 
position of parent to another who is not in fact or is not treated 
by law as his child, and the person so acting is recognized by 
the law as having the rights and duties of a parent by nature. 
The practice prevailed in most civilized or semicivilized nations 
from the earliest times. In India it is general, based on customs 
or religious and social ideas which vary in different parts of the 
country and among different classes, “The probability is that 
any Hindu who has no son will contemplate adoptiem,” and the 
effect that every adoption must have on the devolution of prop¬ 
erty causes endless disputes, so that the courts, including the 
privy council on appeals from Indian tribupals, are constantly 
occupied with the litigation of this subject. An elaborate state¬ 
ment with regard to the Indian laws affecting adoption will be 
found in Z. Mayne’s Commentaries. 

Adoption was also common among the Greeks and Romans. 
The Roman law was well defined and clearly stated by the 
jurists and, in this as well as in other subjects, had an important 
influence on the law of most modem European countries except 
England. Important changes were made from time to time, but 
it is to be noticed that from the earliest to the latest times some 
intervention on the part of the state and official sanction w'as 
required to give legal effect to adoptions. This principle has been 
generally accepted in the legislation and practice of modern 


states and is also the basis of the recent change in English law. 

By the French code conditions are laid down under which adop¬ 
tion may take place. To give legal effect to it, enquiry must be 
made by the court (1) whether the conditions have been fulfilled. 
(2) whether the adopter is of good repute. The act of adoption 
must be published and registered. The adopted person preserves 
his rights in his natural family of origin and gains no rights of 
inheritance as regards the property of the relatives of the adopter, 
but in the property of the adopter himself has the .same rights as 
a legitimate child. According to the French code, the adoptive 
parent must be 50 years of age, and on the other hand it is pro¬ 
vided that Vadoption lie pourra en aucun cas avoir lieu avant la 
majorite dc Tadoptd. A subsequent part of the code deals with 
the appointment of tutcurs officienx for protection of the inter¬ 
ests of persons who require such oversight or assistance. 

In Germany adoption is recognized and plays a most im¬ 
portant part in the social life and conditions of the German 
people. It is regulated by a number of elaborate and carefully 
drawn provisions which are contained in the civil code. A com¬ 
prehensive statement of these provisions will be found in an 
article by Henry Happold, of Berlin, which appeared in the 
Law Magazine and Review for Aug. 1914. It shows how com¬ 
plicated the ciuestion is and how many points have to be provided 
for. As in the French code, confirmation by a competent tribunal 
is necessary to give legal validity to an adoption. It is also to be 
noted that though the adopted child acquires the legal position 
of a legitimate child of the adopter, the adopter acquires no right 
of inheritance, and the person adop)ted acquires no rights as 
regards the relatives of the adopter. 

Adoption is also provided for in the legislation of the British 
dominions. In West Australia, for example, a male may be 
adoi)ted by a man iS years his senior, or by a woman 30 years 
his senior, or a female by a woman iS years her .senior or a man 
30 years her senior. An act on the subject has also been passed in 
South Africa. 

In view of this widespread recognition of adoption by law both 
in ancient and modern states all over the world it seems strange 
that until 1926 “adoption" in the sense of the transfer of parental 
rights and duties in respect of a child to another person and their 
assumption by him was not recognized by the law of England 
{sec Halsbury’s Commentaries). Hut a relative or a stranger 
might put himself in loco parentis to a child, and certain legal 
consequences between the parties might result from that position. 
Where a parent has neglected a child or it would be injurious to 
the child to remain in his custody, he could be clejirived of it or 
of the direction of the child's education or of the right to decide 
in what religion it .shall be brought up {re Newton, 1896, i ch., 
748). Under the Children act, 1908, and other statutes the 
guardianship of children may be taken from parents who have 
ill-treated and neglected them and entrusted to some other person 
or institution, but this is not properly a case of adoption. 

By the Briti.sh Adoption of Children act, 1926, for the first 
time a definite system of legal adoption is introduced. Under 
that act on application made by a person dc.sirou8 of being author¬ 
ized to adopt an infant, the court may make an order authorizing 
the applicant to adopt that infant. In this procedure English law 
follows the precedent of Roman law and of most other countries, 
including the dominions, in requiring the sanction of a judicial 
or public authority for adoption of children. The welfare of the 
child is to be the paramount consideration. No payment or re¬ 
ward is to be received by the adoptive parent unless sanctioned 
by the court for some special reason. The adopted child does 
not lose rights of succcs.sion to the property of the natural 
parent or gain rights of succession to the adopter, but all rights 
and duties of parents or guardians as to future custody, main¬ 
tenance and education are to vest in and be exercisable by and 
enforceable against the adopter as though the adopted child was 
bom to the adopter in lawful wedlock. The applicant must not be 
under 25 years of age, must as a rule be 21 years older than the 
person adopted, and the court must see that the consent of the 
proper parties has been obtained. Either the high court, the 
county courts or courts of summary jurisdiction may deal with 
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jpplication.s for adoption, and the effect of ihc order is registered 

Already the act has been used in a very large number of cases, 
and it is constantly found that between the adoptive parents 
and the children adopted ties of affection grow up very similar 
to those which exist between parents and their own children. 

In the United States. Louisiana and Texas follow the civil law 
in relation to adoption, but the other states, where their juris¬ 
prudence is based on the common law. have had to enact statutes 
concerning the same. In many states it is required that adoptions 
he made only by married couples, but in a few stales a single 
{KTson may do so. Suitable age, fln.'incial solvency and substantial 
compliance with the reejuirements of the .statutes are essential 
to make adoptions legal. Some states jiermit adoptions only of 
minors, and others forbid adoptions of relatives. An adopted child 
stands in the position of a child by blood in the matter of inher¬ 
itances if the adoptive parent die.s intestate. 

Srr W. Clarke Hall, Law of Adoplhm and Guardianship of Infants 
(1928). (A. H.) 

ADOPTIONISM. As the theological doctrine of the Logos 
which bulks so largely in the writings of the apologists of the 
2nd century came to the front, (he trinitarian problem became 
acute. The necessity of a constant protest against polytheism led 
t(» a tenacious insistence on the divine unity, and the la.sk was to 
reconcile this unity with the deity of Jesus Christ. Some think¬ 
ers fell back on the “modalistic” solution which regard.s “Father” 
and “Son” as two a.s})ect.s of the same divine principle; but the 
“adoptionist” or humanitarian method was a simpler and more 
popular one. basing their views on the .synoptic (iospels, the 
adoplionisfs under Tlieodoius of Hy/.antium tried to found a school 
•It Rome c. 1H5, asserting that Jesus wa.s a man, imbued with the 
Holy Spirit’s inspiration from his baptism, and so attaining such 
a perfection of holines.s that he was adopt('d by Hod and exalted 
In divine dignity, 'rheodolus was excommunicated by the bishop 
of Rome, Victor, c. 195, but his followers lived on under a younger 
teacher, Artemon, while in the east similar views were expounded 
by Ileryllus of Rostra and I^aul of Samo.sata. w'ho und()u])tedly 
inlluenced Lucian of Antioch and his school, including Arius and, 
later, Neslorius. 

There is thus a traceable historical connection between the 
early adoption controversy and the struggle in Spain at the end 
of the 8th century, to which that name is usually given. It w^^s 
indeed only a renewal, under new conditions, of the conflict 
between two types of thought, the rational and the mystical, the 
school of Antioch and that of Alexamlria, The writings of Theo¬ 
dore of Mopsuestia, a typical reprt'sentative of the Antiochene 
school, had beiome well know-n in (he vve.st, and the oi)positi(m 
of Islam also partly determined the form of men’s views on the 
doctrine of Christ’s person. About 780 Elipandus (born 718), 
archbishop of Toledo, revived and vehemently defended the 
expression, ( firistus Filins Dri adoptivus (Christ the adopted 
.son of (iod), and was aided by his nmch more gifted friend Felix, 
l)ishop of Urgolla. They held that the duality of natures implied 
.a distim fion hetween two modes of .sonshij) in Christ—the natural 
or proper, and the adoi)tive. In support of their views they 
af>pealed to scripture, and es[>ecially to Christ’s fraternal relation 
to Christians—the brother of God’s adopted sons, ('hrist, the 
first born among many brethren, had a natural birth at Bethlehem 
and also a .spiritual birth begun at his baptism and consummated 
at his resurrection. Thus they did not teach a dual personality, 
nor the old Antiochene view that Christ’s divine exaltation was 
due to his sinless virtue; they were less concerned with old di.s- 
pules than with the prolilern ns the Chalceclon deci.sion had left 
it—the relation of Christ's one personality to his two natures. 

Felix introduced adoption views into that part of Spain which 
belong to the ITanks. and Charlemagne thought it necessary to 
assemble a synod at Regensburg (Rati.sbon) in 792, before which 
the bi.shop was summoned to exjdain and justify the new doc¬ 
trine. He renounced it and confirmed hi.s renunciation by a solemn 
oatli to Pope Adrian, to whom the synod sent him. The recanta¬ 
tion was probalily insiniere. for on returning to his diocese he 
taught adoptionism as before. Another synod wais held at Frank¬ 
furt in 704, by which the new doctrine wa.s again formally con¬ 


demned, though neither Felix nor any of his followers appeared. 

In this synod Alcuin of York took part. A friendly letter from 
Alcuin, and a controversial pamphlet, to which Felix replied, 
were followed by the sending of sc?veral commissions of clergy 
to Spain to endeavour to put down the here.sy. Archbishop Leid- 
rad (died 816) of Lyons, being on one of these commissions, per¬ 
suaded Felix to appear before a synod at Aix-la-Chapelle in 799. 
There, after six days’ disputing with Alcuin, he again recanted 
hi.s heresy. The rest of his life w'as spent under the supervision 
of the Archbishop at Lyons, where he died in 816. Elipandus. 
secure in his see at Toledo, never swerv'ed from the adoption 
views, which, howwer, were almost universally abandoned after 
the two leaders died. Adoptionism continued to be a .source of 
theological dispute all through the middle ages, but was no longer 
put forward as a serious interpretation of the person of Christ. 

Bihliooraphy. — A. Harnack, Hist, of Dogma, esp. vol. v, pp. 279- 
292; R. Otilcy, The Doctrine of the Incarnation, vol. i, p. 228 ft scq., 
vol. ii, pp. 151-61; James Franklin Rethunc-Baker, Early llhlory 
of Christian Doctrine. 

ADOR, GUSTAVE (184 s -1928), Swiss statesman, was 
born at Geneva, Dec. 23, 1845. of a Vaudois family established 
there in 1814. He studied law at the academy and in 1868 
became an advocate. He served his apprenticeship to politics in 
the cantonal government and was president of the cantonal 
executive in 1892 and 1906. From 1889 to 1917 he was a member 
of the Swiss National council, of which he was pre.sident in 190T. 

Ador gained an international reputation for the hard and dis¬ 
interested work he did for the International Red Cross. He had 
become pre.sident of the committee four years before World War 
I, and when it broke out he founded an as.sociation at Geneva 
for facilitating communications between prisoners of war and 
their families and for alleviating their condition. A central agency 
for forwarding parcels and letters was established. 

In June 1917, after the enforced resignation of Arthur Hoff¬ 
mann, Ador became a member of the executive of the Swiss 
federation with the portfolio of foreign affairs. Toward the 
end of 1918 he was elected president of the Swiss federation; 
he retired at the end of his year of office. He headed the Swiss 
delegation which visited Paris and London in Jan.-Feb. 1920 to 
secure a reservation of the principle of the neutrality of Switzer¬ 
land when .she joined the League of Nations. He did important 
work for the League itself, first as president of the Brus.sels 
Conference of 1920 and then as presiefent of (he Economic and 
Financial commi.ssion. He represented Switzerland at the 
various assemblies of the League of Nation.s until 1924, when he 
retired on the ground of advancing age, although he still con¬ 
tinued hi.s Red Cross work. He died at (jeneva on March 31. 1928. 
Hi.s funeral was a national ceremony, and was held in Geneva 
cathedral. 

ADORATION, from the phrase {inanim) ad os {mittcrc') 
which de.signated the Roman’s act of kissing the hand to the 
statue of the god he wished to honour, has come to denote the act 
whereby man acknowledges God’s supreme perfection and do¬ 
minion. Such actions are principally .sacrifice and the prayer of 
prai.se which of their Very nature are restricted to the adoration of 
God. The Greek Christians distinguished carefully between 
Xarp«fa, the worship of God, and TrpoaKVvijais, the veneration 
given to other sacred persons or objects. Both Greek w-ords 
were translated into Latin by the one word adoratio, and as 
a re.sult the distinction of concepts was at times obscured. In 
English this confusion has been avoided by the more common use 
of veneration to de.signate the reverence paid to Saints and images 
or relics of Saints. Roman Catholics add a further distinction 
between such veneration as paid to the Blessed Virgin because of 
her singular pre-eminence (hyperdulia) and as paid to Saints and 
sacred objects (dtilia). By a natural transition adoration has also 
been applied to the homage rendered to monarch.s by the cerc- 
monv of striking the earth with the forehead. 

AbORF, a town in the Land of Saxony, 3 mi. from the 
Cxechoslovakian frontier, at a height of 1,400 ft. above sea. 
Pop. (1933) 7,886. Musical instruments, objects in mother of 
pearl, textiles and carpets are made. 
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ADOUR, a river of south-west France, rising in the depart¬ 
ment of Hautes Pyrenees, south of the Pic du Midi de Bigorre, 
and flowing in a wide curve to the Bay of Biscay. It traverses 
the beautiful valley of Campan and, after passing Bagneres 
de Bigorre, enters the plain of Tarbes. Beyond Tarbes numerous 
canals are drawn from the river for irrigation purposes; the most 
important is the Canal d’AIaric, which follows the right bank for 
36m. Within the department of Landes it flows west and later 
south-west, becoming navigable at St. Sever, beyond which it is 
joined on the left by the Larcis, Cabas, Louts a?id Luy, and on the 
right by the Midouze. After Bayonne the river enters the sea 
through a dangerous estuary, after a total course of 208m. The 
mouth of the Adour has repeatedly shifted, its old bed being 
represented by the series of itangs and lagoons extending north- 
ward.s as far as the village of Vieux Boucau (221m.), wdiere it de¬ 
bouched in the 14th century. The present channel was constructed 
by the engineer Louis de Foix in 1579. The area of the basin of 
the Adour is 6,565sq.m. 

ADRA (anc. Abdcra), a .seaport of S. Spain, in Almeria prov¬ 
ince. Pop. (1940) 6.907 (mun., 12,443). Adra is the port of 
shipment for the lead obtained in the Sierra de Cador near Berja, 
10 mi. N.E., and also exports grapes, sugar and esparto grass. 

ADRAR (Berber for “uplands”), the name of various di.s- 
tricts of the Sahara, northern Africa. Adrar Sutuf is a hilly re¬ 
gion in southern Rio de Oro (q.v.). Adrar el Jebli, otherwise 
Adghagh, a plateau north-cast of Timbuktu, is the headquarters 
of the Awellimiden Tuareg (icc Tuarf.g and Sahara). Adrar 
n Ahnet and Adrar Adhafar are smaller regions in the Ahnet 
country south of Insalah. Adrar Temur, the best known region 
of the name, is in the western Sahara, 300m. N. by E. of the 
Senegal and separated on the north-west from Adrar Sutuf by 
wide valleys and sand dunes. Adrar is within the French .sphere 
of influence. In general barren, the country, which occupies the 
centre of a plateau scarped steeply westwards, contains sev'eral 
oases, with a total population of about 10,000. The chief centres 
of population are Atar, Shingeti, Wadan and Ujeft, Shingeti being 
the chief commercial centre, whence caravans take to St. Louis 
gold-dust, ostrich feathers and dates. A considerable trade is 
also done in salt from the sebkha of Ijil, in the north-west. 

Adrar or Adgar is also the name sometimes given to the chief 
settlement in the oasis of Tuat in the Algerian Sahara. 
ADRASTUS: see Oedipus. 

ADRENAL GLANDS, two flattened, yellowi.sh brown 
bodies, about 2in. long which lie on the upper anterior surface of 
the kidneys, called also suprarenal glands. They have no ducts 
but pour their secretions directly into the blood stream, and arc 
therefore called ductless or endocrine glands. Their function is 
closely related to that of the other ductlc.s.s glands, .such as the 
thyroid, pituitary, liver and gonads, in controlling the normal 
growth and development of the body and in maintaining a certain 
equilibrium among its various processes. Each ductless gland, 
besides having a special function, seems to have an effect on every 
other ductless gland, and these interrelated effecf.s are so complex 
that.it is difficult to isolate the activity of a single gland. 

Removal of both adrenal glands in animals is followed by death 
in about 48 hours and destructive disease of these glands in man 
produces a symptom complex called Addison’s disease, which is 
ultimately fatal. They therefore seem to perform some function 
necessary to life. Each gland consists of two distinct and origi¬ 
nally separate layers, the yellowish cortex which covers the whole 
external surface and the gray central part, or medulla. The exact 
function of the cortex is unknown, but it seems to play a role in 
sexual development and to be the part necessary to life. The 
medulla, on the other hand appears in the embryo from a group 
of those nerve cells which migrate from the nerve layer to form 
ganglia or relay stations of the sympathetic nervous system. The 
cells of the medulla are presumed to secrete the chemical sub¬ 
stance which has been isolated and analyzed from extracts of the 
whole gland. 

This substance, called epinephrine or adrenalin, may be re¬ 
garded, according to Cannon’s theory, as an emergency messenger 
which supplements the activity of the sympathetic nervous sys¬ 


tem in times of emotional stress. Under the influence of such 
emotions as fear and anger, the adrenals, stimulated by the sym¬ 
pathetic nerves, mobilize the resources of the body for such 
exertions as struggle or flight. The actual effects of a sudden out¬ 
pouring of epinephrine into the blood may be ob.served experi¬ 
mentally and consist in an increase in the blood pressure and 
pulse rate, inhibition of digestion, erection of the hair, dilatation 
of the pupil and a ri.se in the blood sugar. {See Ductless 
Glands; Endocrini)L(x;y; Supra-renal Extr.\ct.) 

ADRENALIN (Adreninc, Epinejihrine or Hemieine) is ob¬ 
tained from the medulla of the suprarenal glands of animals, duct¬ 
less glands .situated immediately above each kidney. Its chief 
action is upon the heart and small arteries. The heart is some¬ 
what slowed, but the force of its contractions is increased and the 
arteries are constricted, thus causing a considerable ri.se in the 
general blood pressure. An aqueous solution (i part in 1,000) is 
a very efficient haemostatic and may he u.'icd together with co¬ 
caine for painless, bloodless oiKTations on the eyes, teeth, etc. 
Adrenalin is one of the most efficacious drugs for stopping a 
paroxysm of lusthma. (See Hormones; Supra-renal Extract.) 

ADRIA (anc. Atria), the form Adria or Hadria is less correct. 
Atria was a town in Picenum, the modern Atri, town and 
episcopal see, province of Rovigo. Italy. 15 mi. E. by rail from 
the town of Rovigo. It is situated between the mouths of the 
Adige and the Po, about 13^ mi. from (he sea and but 13 ft. above 
it. Pop. (1936), 9,435 (town), 32,762 (commune). It gave its 
name to the Adriatic and was an important Etruscan harbour. The 
town was famous in Aristotle's day for a special breed of fowls. 
Fiven then river silt rendered access difficult, and the historian 
Philistus excavated a canal to the sea. This was still open in 
the imperial period, and (he town pos.sessed its own guild of 
sailors; but its importance gradually decreased. The remains of 
the ancient town lie io-2oft. below the modern level. 

ADRIAN or HADRIAN (Lat. HadriuJius), the name of six 
pofies. 

Adrian I., pope from 772 to 795, was the son of Theodore, a 
Roman nobleman. Soon after his accession Adrian found it neces- 
.sary to invoke the aid of Charlemagne against Desiderius, king 
of the Lombards. In hi.s contest w'ilh the Greek empire and the 
Lombard princes of Benevento, Adrian remained faithful to the 
Frankish alliance, and the friendly relations between pope and 
emperor were not disturlx-d by the difference wliich arose between 
them on the que.slion of veneration of image.s, to which Charle¬ 
magne and the Gallican Church were strongly opposed, while 
Adrian approved the decree of the council of Nicaea (787), con¬ 
firming the practice and excommunicating the iconoclasts. The 
dispute remained unsettled at Adrian’s death. Adrian restored 
the ancient ntjucducts of Rome, and governed his little state with 
a firm and skilful hand. 

Adrian IF, pope from 867 to 872, was a member of a noble 
Roman family, and became pope in 867, at an advanced age. Like 
his predecessor, Nicholas, Adrian 11. was forced to submit, at 
least in temporal affairs, to the tutelage of the emperor, Louis 
II., who placed him under the surveillance of Arsenius, bishop of 
Orta, his confidential adviser, and Arsenius’.s son Anastasius, the 
librarian. Adrian had married in his youth, and his wife and 
daughter were still living. They were carried off and assassinated 
by Anastasius’s brother, Elcutherius. Adrian died in 872. 

Adrian ITI., pope, was born at Rome. He succeeded Martin 
II. in 884, and died in 885, on a journey to Worms, 

Adrian IV. (Nicholas Breakspear), pope from 1154 to 1159, 
the only Englishman who has occupied the papal chair, was born 
before a.d. iioo at Langley, near St. Albans, in Hertfordshire. 
Nicholas went to Paris and became a monk of the cloister of St. 
Rufus, near Arles. He rose to be prior, and in 1137 was unani¬ 
mously elected abbot. Eugenius HI. created him cardinal bishop 
of Albano. From 1152 to 1154 Nicholas was in Scandinavia as 
legate, organizing the affairs of the new Norwegian archbishopric 
of Trondhjera, and arranging for the recognition of Uppsala as a 
metropolitan see in 1164. Nicholas was elected pope on Dec. 4, 
1154. He at once endeavoured to compass the overthrow of 
Arnold of Brescia, the leader of anti-papal sentiment in Rome. 
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Disorders ending with the murder of a cardinal led Adrian, shortly 
before i’alm Sunday 1155, to put Rome under the interdict. The 
senate thereupon exiled Arnold, and the pope, with the co-opera¬ 
tion of Frederick 1. Barbarossa, was instrumental in procuring his 
execution. Adrian crowned the emperor at St. Peter’s on June 
18, 1155, a ceremony which so incen.sed the Romans that the pope 
had to leave the city for some months. At the diet of Besangon 
in Oct. 1157, the legates jjre.sented to Barl)aros.sa a letter from 
Adrian whi( h alluded to the hcncficin conferred upon (he emperor, 
and the Oerman diaruellor translated (lii.s hcnefiria in the feudal 
sense. In the storm which ensued the legates were glad to escape 
with their live.s, and the incident at length closed with a letter 
from the pojK*, declaring that by iH'ftrfirium he meant merely 
hotiiim factum. 'I'he breach subse(|uently widened, and Adrian was 
about to excommunicate the emperor when he died at Anagnia 
on Sej)l. I, 115Q. 

In 1155 Henry 11. of England sent an embassy to Adrian to 
ask for perrnissifjii to invade and subjugate Ireland, in order to 
gain absolute owner.ship of that isle. Unwilling to grant a reejuest 
counter to the papal claim (based on the forged Donation of 
Constantine t to domini<m over the i.slands of the s'ea, Adrian pro- 
po.scd that the king should become hereditary feudal posses.sor of 
Ireland while recognizing the pope as overlord. This compromise 
did not satisfy llimry, so the matter dropped; Ibmry’s subsequent 
title to Ireland rested on (onc|uest, not on papal (oncession, and 
was therefoie absolute, 'bhe much-discussed bull LamUibilitir is, 
however, not genuine. 

.See Her/og-lhua k'. Rcah uryklopiidic, 3rd e«l. (excellent bibliog- 
lapln ), and Wel/t r and Welle, Kirchentevikon, snd ed. under 
“Hadrian at o ()Ii\er J. 'riialehiT, S!udtr\ ronerrninf: Adrian IV. 

(ndcago, TOO.O; R. Raby. ■‘Adrian IV.; An Historical Sketch 
(t.ondoti, ; .and A. ll. Tarlelon, Life of Nicholas Hreakspear 

(lajinion, 

Apkia.v V. ('Ottobuono de’ Fieschi), jjope in 1276, was a 
(w-noe.se w'ho was c reated cardinal deacon by his uncle Innocent 
IV. In 1J64 he was .sent to Faigland to mediate betwa*cn Henry 
III. and his barons. He was elected [)ope to surcced Innocent V. 
on July ir, 1276, but died at Viterbo on Aug. 18, without having 
been ordained even to the priesthood. 

Adrian VI. (Adrian Dcdcl, not Boyens, probably not Roden- 
hurgh, i.|50-is 23), pope from 1522 to 152,V wa.s born at Utrecht 
in March 1450, and became tutor to the seven-year-old Charles V. 
Charle.s .secured his succession to the see of Tortosa, and on Nov. 
14, T5i('), commissioned him inquisitor-general of Aragon. During 
the minority of C'harlcs, Adrian was associated with Cardinal 
Ximenes in governing Spain. Aft cm the death of the latter Adrian 
was appointed, on March 14, 1518, general of the reunited incpiisi- 
tions of ('aside and Aragon, in which capacity he acted until his 
departure from Tarragona for Rome on Aug. 4, 1522. When 
C'harles left for the Netherlands in 1520 he made Adrian regent 
of Spain. In 1517 Leo X. had created him cardinal priest NN. 
Joanni.s rt Pauli; on Jan c). 15.’2, he was almost unanimously 
elected pope. Crowned in St. iVter’s on Aug. 31, at the age of 63, 
he entered upon the lonely path of the reformer. His programme 
was to attack notorious abuses one by one; but in his attemiR to 
improve the system of granting indulgences he was hampered by 
his cardinals; rc'duction of the number of matrimonial dispen¬ 
sations was impossible, for the income had been farmed out for 
years in advance by Leo X. In dealing with the early stages of the 
Protestant rex'oU in (jcrmany Adrian did not fully recognize the 
gravity of the situation. At the diet which opened in Dec. 1522 
at NurendHTg he was represented by Chieregali, whose instruc¬ 
tions contain the frank admission that the whole disorder of the 
church had perchance proceeded frcmi the Curia itself, and that 
there the reform should begin. But Adrian was stoutly o\>posed to 
doctrinal changes, and demanded the punishment of Luther for 
heresy. The statement in one of his works that the pope could err 
in matters of faith ("hacrcsitn per suatn drterminationem aut 
Decretalcm asscrctulo") has attracted attention; but a.s it is a 
private opinion, not an rx cathedra pronouncement, it is held not 
to prejudice the dcigma of papal infallibility. On Sept. 14, 1523, 
he died, after a pontificate too short to be effective. 

Ihiu.iocnAPnv.—Most of Adrian VT.'s official papers disappeared 


i soon after his death. He published Quaestiones in quartum senten- 
j tiarum prarscrlim circa .uuramenta (Paris, 1512, 1518, 1537 5 

j Rome, 1522), and Quae.stioncs quodliheticae XII. (ist eel. Louvain, 
1515). See L. Pastor in Geschichte der Pdpste, voi. iv. (H. ii.; Adrian 
VI. und Klemens VII. (Freiburg, 1007); also Wet/er und Welle, 
Kirchenlexikon, 2nd cd., and Herzog-Hauck, Realencyklopddie, 3rd cd., 
under “Hadrian VI.’’; H. Hurter, Namrnclatcr lilcrarius recentioris 
throloRiae catholicae, tom. iv, Innsbruck (iSoq), 1027; The Cam¬ 
bridge Modern History, vol, ii. (1004), 19-21; H. C. Lea, A History 
of the Inquisition of Spain, vol. i. (1906) ; Janus, The Pope and the 
Council, 2nd. ed. (London, 1869), 376. Biof;raphies: —A. Lepitre, 
Adrien VI. (Paris, 1880) ; C. A. C. von Holler, Papst Adrian VI. 
(X’icnna, 1880) ; L. Casartelli, “The Dutch Pope,’’ in Miscellaneous 
Essays (I.ondon, 1906). For Adrian I. to Adrian V. see U. Chevalie r, 
fiio. Bihliographie (1905) ; and Liber Pontificalis, cd. Duchesne (2 vois. 
Paris 1886-92). 

ADRIAN, SAINT, one of the praetorian guards of the 
Emperor Galerius Maximian, who, becoming a convert to 
Christianity, was martyred at Nicotnedia on March 4, 303. His 
limb.s w'erc struck off on an anvil, and he was then beheaded. St. 
Adrian’s festival, with that of his wife, St. Natalia, is kept on 
Sept. 8. He Is spiecially a piatron of .soldiers, and is much rever¬ 
enced in Flanders, Germany and the north of France. 

ADRIAN, a city in southeastern Michigan. U.S.A., about 
30 mi. N.VV^ of Toledo. It is the county scat of Lenawee county, 
and is served by the New York Central, the Waba.sh, the Detroit. 
Toledo and Ironton railways. The popnilation was 11,878 in 
1920; 13,064 in 1930 (federal census) and 14,230 in 1940 (fed¬ 
eral census). 

The county, a rich farming land, contains beautiful lakes, 
i .Vdrian’s trade in grain, livestock and dairy products is extensive, 

I Manufactured products are electrical appliances, leather, nuto- 
j mobile .sup)plie.s. magnesium, aluminium, coil springs, piaper prod¬ 
ucts and laboratory furniture. Adrian college (established 1859, 
continuing Michigan Union college, which had been organized at 
Lconi in 1852) is a Methodist Protestant coeducational institu¬ 
tion. It has a beautiful campus of 22ac. and an enrolment of 
about 300. 

The State training school for girls (1875) is one mile north 
of the city. 

Adrian W’as laid out in 1S2S; incorporated as a village in 1836; 
became the county scat in 1838; and was chartered as a city in 
1853. Tradition says that it was named after tlie emperor Hadrian. 

ADRIANI, GIOVANNI BATTISTA (151V1570V Ttal 
ian historian, was born of a patrician family of Florence. At the 
instance of Cosimo I he wrote Isforia de’ suol tempi (1583; 
modern ed. 1872), covering the years 1536 to 1574. 

See G. M. Mazzucchclli, Gli Scrittori d’ltalia, i, p. 151 (1753) 5 
G. Mondaini, La storia dei suoi tempi di G. B. Adriani (Torino, igoO. 

ADRIANOPLE or Edirne, the capital of the xalnyet of 
Adrianople, Turkey, 137 mi. by rail VV.N.W. of Constantinople. It 
oicupies both banks of the river Tunja, at its conlluence with the 
Maritsa, which is navigable to this i)oint in spring and winter. The 
nearest sc*aport by rail is Dedeagatch, west of the Maritsa ; Enos, 
at the river-mouth, is the nearest by water. Adrianople is on the 
railway from Belgrade and Sofia to Constantinople and Salonica. 
n ai)pcarancc it is thoroughly oriental—a mass of mean, irregular 
wooden buildings, threaded by narrow tortuous streets, with a few 
belter buildings. Earlier buildings include Eski Serai, a half-ruined 
palace of the sultans; the bazaar of Ali Pasha; and the fine i6lh 
century mosque of the sultan Selim II., built by Sinan. 

The war of 1877-78 impoverished Adrianople, and the creation 
of a cu.stoms cordon between it and Eastern Rumelia (18S5) put 
an end to its commercial headship of Thrace, and parts of Bul¬ 
garia and rhili])i)opolis and Burgas took most of its trade. The 
city manufactures silk, leather, tapestry, woollens, linen, and cot¬ 
ton, and has an active general trade. Besides fruits and agricul¬ 
tural produce, its exports include raw silk, cotton, opium, ro.se- 
watcr, attar of rose.s, wax, and the dye known as turkey red. The 
surrounding country is extremely fertile, and its wines are the best 
produced in Turkey. The city is supplied with fresh w'ater by 
means of an aqueduct carried by arches over an extensive valley. 
There is also a fine stone bridge over the Tunja. 

Adrianople was originally known as Uskadama or Uskodama, 
but was renamed and enlarged by the Roman emperor Hadrian 



ADRIATIC SEA i8i 


(117-138). In 378 the Romans were here defeated by the Goths. 
Adrianople was the residence of the Turkish sultans from 1361, 
when it was captured by Murad I., until 1453, when Constanti¬ 
nople fell. It was occupied by the Russians in 1829 and 1878 {see 
Russo-Turkish Wars). 

During the first Balkan War Adrianople was taken from the 
Turks by Bulgars, with Serbian assistance, in 1913, after a siege 
of 155 days. During the second Balkan War, in June, 1913, the 
Turk.s retook the town and, by the Treaty of Constantinople, 
signed on Sept. 29. 1913, it was ceded, together with Karagatch, 
to Turkey by Bulgaria. After World War I, the Greek army, 
commissioned to restore order in Thrace (May 1920), entered 
Adrianople in July, and it was ceded to them (Aug. 10, 1920) by 
the Treaty of Sevres. During the Graeco-Turkish War of 1923 
the Greeks occupied Karagatch, the railway station of which is 
very important for the traffic of Dedeagatch and had therefore 
been abandoned by Turkey to Bulgaria in 1915. On leaving it 
they destroyed many buildings and removed the machinery from 
the mills. After the close of World War I Adrianople was again 
restored to Turkey by the Mudania Convention of October 1922, 
confirmed by the Treaty of Lausanne of July 24, 1923. A protocol 
subjected the Greek inhabitants of Karagatch to the exchange of 
populations, compelling them to emigrate six months after the 
re-establishment of peace. 

The population in 1940 was given as only 45,680, as compared 
with about 80,000 in 1905 and 65,454 in 1911. This diminution 
was due to the emigration of the population, with the exception of 
the Jew's, after the successive occupations of the city. The south¬ 
western fiortion of the city, burnt dowm in 1905, was rebuilt w’ith 
comparativt'Iy broad streets. The railway station, which stands 
among ruins, has been rebuilt. 

See British and Foreign Stale Papers, 1014. part i. vol. evii., 
p. 706 (1920); vol. c.'aii., p. 652 (1Q17-23); Treaty Series, No. 16 
(1923). 

Adrianople, Battle of, 378. —This is one of the milestones of 
military, and, in less degree, of political history, for the Roman 
Empire's barriers against the barbarians were breached so gravely 
that temporary repair was effected only by the substitution of the 
forces of destruction—the Goths and Teutons—for the regular 
imperial forces, and it also marks the changing relative values 
of infantry and cavalry. 

The Visigoths were allowed in 376 to move inside the Roman 
border to escape the pressure of the Huns. A year later they 
revolted, and in 378 the Emperor Valens {t].v.) determined to sub¬ 
due them. When (Aug. 9) the attack was made the main body 
of the Gothic cavalry was away foraging; Gothic offers of sur¬ 
render, made to regain time for their recall, failed; the Romans, 
with the legions in the centre, and the cavalry on the wings as 
customarily, as.saulted the Goths' position around the great wagon- 
laager, when suddenly the enemy .squadrons, appeared on the scene 
and charged “like a thunder-bolt” against their left flank. The 
Roman cavalry were swept aside, while the Gothic horse drove 
the left wdng infantry in upon the centre and reserve, the pressure 
forcing the Romans into a disordered mass which was too dense 
to allow them to use their weapons. Surrounded on all sides and 
forsaken by their right wing cavalry and foot, the Roman main 
body w'as massacred, and only after two-thirds of the army had 
fallen could the survivors break through and follow the retreat 
of the right wing. 

That evening the sun set for all time on the glory of the legions, 
the infantry who had been the foundation of Roman world-power, 
and a thousand years’ era of cavalry supremacy was ushered in. 
Henceforth cavalry became the predominant arm of the Roman 
army, as reorganized by Theodosius, and 150 years later, during 
Justinian’s revival of Roman power, we find Belisarius risking 
battle and achieving victory without waiting for his infantry to 
arrive on the battlefield. (See Roman Army.) 

ADRIATIC SEA (ancient Adria or Hadria), an arm of the ' 
Mediterranean sea separating Italy from the Balkan peninsula, I 
occupying a structural depression between the New Fold moun¬ 
tain systems of the Apennines and the Dinaric Alps. The sea 
extends from north-west to south-east between lat, 40® and 45® 45' 


N., a length of nearly 500 miles. Its average width is c. iiom.; 
but the Strait of Otranto is only 45 miles. The Italian shore, ex¬ 
cept w’here the Apennines fall steeply to a narrow coastal ledge 
between Rimini and Ml. Gargano, is low, merging in the north- 
w'cst into the marshes and lagoons about the delta of the Po, the 
basin of which is structurally a continuation of the Adriatic. The 
sediment brought by the river has pushed forward the coast-line 
for several miles within historic times. The east coast is generally 
rugged, and south of the Istrian peninsula, placed between the Gulf 
of 'I'rieste and the Strait of Quarnero, is fringed with islands (<’..?., 
Veglia, Cher.so, Brazza and Curzola) and with many small islets 
and rocks which represent sulmierged parallel devdations of the 
longitudinal mountain folds. Opposite the islands of the Dal¬ 
matian coast the sea is shallow, and in the extreme north rarely 
exceeds 25 fathoms. But between Sebenico and the Abruzzi a 
well marked depression occurs, wdth depths exceeding 100 fathoms. 
South of this shallower water continues, but beyond Mt. Gargano 
and south of Ragusa depths of o\'er 500 fathoms are reached, and 
a small area of this basin falls below 800 fathoms. Opi>osite this 
decjjcr W'ater, at the ]oo fathom line, the i.slands of the Balkan 
coast disappt'ar. The absence of good harbours on the Italian side 
contrasts with the excellent inlets of the Dalmatian coast. Here 
the rocks are mainly cretaceous and have characteristic features 
of dry,barren soil and poor vegetation despite the fairly heavy 
rainfall. Some of the islands, however, are luxuriant with dark 
vegetation. The bora (north-east wind), and the prevalence of 
sudden squalls, arc dangers to navigation in winter. Tidal move¬ 
ment is slight. (See also Mediterranean Sea.) 

For the “Marriage of the Adriatic,” or more projxjrly “of the 
sea,” a ceremony formerly performed by the doge of Venice, see 
the article Bucentaur. (X.) 

Political Question.—Before the World War the Adriatic lit¬ 
toral belonged to four States, Italy, Austria-Hungary, Montenegro 
and Albania, and in practice to the two first. In negotiating the 
“.secret” Treaty of London of April 26, 1915, the Italian Govern¬ 
ment aimed at securing, in return for Italy’s entrance into the 
w\ar on the side of the Allies, the conversion of the Adriatic into 
an Italian lake— il nostro mare. 

Article 4 of that treaty provided that “all Istria up to the 
Quarnero and comprising Volosca, just beyond Abbazia and the 
Istrian islands of Cherso, Lussin . . . and the adjoining i.slets” 
with Castua and Mattuglic, the station for Abbazia, should be¬ 
come Italian. Article 5 declared that Italy “shall eciually receive 
the province of Dalmatia . . . comi)rising Lisarica and Tribanj 
in the north” to a line as far south as Cape Blanca (Piece), 
between Sebenico and Trail (Trogir), on the mainland, with “all 
the islands . . . from Premuda, Sclv'c (Silba) and Pago in the 
north to Meleda in the south, comprising Lissa, Lesina, Curzola, 
Lago.sta (Lastovm) and Pelago.sa, with the solitary exception of 
Great Zirona (Veli Drvenik) and Small Zirona (Mali Drvenik), 
Bua (Ciovo), Solta and Brazza.” The whole coast from Cai,>e 
Planca to the “southern root” of the peninsula of Sabbioncello 
and from a point lokm. to the soulh of Ragusa Vecchia (Cavtat) 
to the river Viosa (north of Valona), except Montenegro, and 
all the non-Italian islands were to be neutralized. The re.«t of 
the Dalmatian coast, besides Fiumc and the islands of Veglia 
and Arbc in the north, were to go to Croatia, Serbia and Monte¬ 
negro, besides the Albanian roadstead of .San Giovanni di Medua 
(the landing-place for Scutari); but Durazzo was to be Albanian. 

Article 6 further conferred upon Italy “the entire sovereignity 
over Valona, the island of Saseno and a territory sufficiently 
extended to a.ssure the defence of those [>oint.s” (from the Viosa 
. . . approximately to the northern frontier of the district of 
Chimara). Article 7 neutralized the coast south of the above 
as far as Cap)e Stylos opposite Corfu. Thi.s treaty violated every 
principle of nationality; it as.signed to Italy provinces overwhelm¬ 
ingly Slav (for the Italian population of Dalmatia was only 
3-5%), it dismembered Albania and would have created a new 
Irredentism far more powerful than that which Italy had fought 
to cure. The entrance of the United States into the war made the 
treaty a dead letter, although Baron Sonnino, then Italian Minister 
of Foreign Affairs, still clung to it, for President Wilson refused 
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to be bound by it, and even some Italians, notably Bissolati and 
I'rof. Salvcmini disapproved of it. 

Thus began the weuri.some “Adriatic question,” which at times 
threatened war between Italy and the Yugo.slavs, and attempts 
were made by lirifish publicists, notably Messrs. Steed and 
Seton-Watson. to bring about an agreement, the “Tact of Rome,” 
between the two race.s. The departure of Sig. Orlando, then the 
Italian premier, and liaron Sonnino from the Paris Conference 
was due to this (|ue.stion, which was not regulated till the Treaty 
of Rai)allo between the Italians and the Vugo.slavs on Nov. 12, 
1020, largely the work of Signor Giolitti and Count Sforza, who 
had meanwhile ficcome Premier and Minister of Foreign Affairs. 
In Dalmatia, Italy obtained only Zara—the one ovtTwhelmingly 
Italian town—with an enclave which included the Albanian settle¬ 
ment of Ilorgo Erizzo—and the island of Lagosta. Italy kept 
the whole of Istria (despite its large Slav minority) with the 
islands of Cherso and Lussin and that of Pclagosa. “All the 
other islands which belonged to the former Austro-Hungarian 
Monarchy’’ were “recognizt'd as forming part of the Kingdom 
of the Serbs, Croats and Slovenes.’’ 

By article 4, both States recognized the full liberty and inde¬ 
pendence of the State of Fiuine iq.v.), consisting of the corpus 
separatum (the city) and a corridor south of Castua (which 
became Yugoslav) connecting it with Volosca and Abbazia. Sig. 
Giolitti evacuated Albania, where Italy retains only the island of 
Saseno. Mussolini observed the Rapallo Treaty and subsequently 
settled the question of Fiume, which is now Italian. 

The Adriatic is described at Belgrade, no less than in Rome, as 
“our sea,” but the keys of the mouth of the Adriatic, Brindisi and 
Saseno, are in Italian hands. 

Hiiii.jooRAriiY,— R. W. Seton-Watson, The Balkans, Italy, and the 
Adriatic (1Q15); British and Foreign Slate Papers, vol. 112, j). 073 
(igig), vol. 113, ji. 1087 (ig2o); G. S.alvemini, La questione deW 
Adriatico (igig) ; Adriatidis, La question Adriatique; Rceueil de docu¬ 
ments officiels G020) ; see also “Tlie Prohicm of Dalmatia” by “Ante- 
nor” in History, April igrg; K. J. ami C. (f. Wocjclhouse, Italy and 
the Jugoslavs (Hoston, 1920). (W. M.) 

ADSCRIPT. A inllein was c.illed an “adscript of the soil” 
(adscriptus glrbac) since he could be sold or transferred wdth 
it, as in feudal davs, and as in Russia until 1861. See Villkinagf,. 

ADSORPTION. If a gas or .solution is brought into contact 
with a very linely divided or jmrous nuilerial (e.g., charcoal, kao¬ 
lin) the pressure of the gas or 
the concentration of the solution 
generally decreases, the gas or 
solute being concentrated on the 
surface of the solid. This ]>he- 
nomenon is known as adsorpt ion, 
and the linely divided or porous 
solid is called the adsorbent. Tht^ 
gas or solid can be easily re¬ 
moved from the surface of the 
solid by exhaustion, heating or 
washing. The efiiciency of an 

adsorbent tle|x*ncls largely on its __ 

specilu' surface (/.e., area of sur- curves of three possible types 
face per unit mass), but as w'c of relation between the pro- 
.shall see later it tUso depends on portion of gas adsorbed on the 
other factors. surface and the pressure of 

This phenomenon of rtdsorp- 

tion is to be distinguished from absorption by the fact that the 
ad.sorlicd ga.s or solute i.s concentrated on the surface of the 
adsorbent, while in absorption the matter taken up penetrates 
throughout the mass of (he absorbing agent. (See Electric 
Lamps and Valves, Mani^factitre of.) 

The Adsorption of Gases. —Wood charcoal is very porous; so 
that it possesses a large specific surface, and is very efficient as 
an adsorbent. On exjiosure to the air it adsorbs the atmospheric 
gases. In order to demonstrate its adsorbing properties it should 
first be heated to redness in ordt'r to remove the adsorbed gases 
from its surface. If then it is brought into a vessel containing a 
gas, an immediate diminution of pressure would be indicated by 
an attached manometer, reaching eventually a constant value. 



This final equilibrium pressure depends on the temperature, the 
nature of the gas and adsorbent, and also on the specific surface of 
the latter. Adsorption can also be shown by filling a glass tube 
with ammonia with the open end of the tube dipping into a trough 
of mercury. A piece of charcoal (after being heated to redness and 
allow'ed to cool) is introduced on to the surface of the mercury in 
the tube. The mercury rises rapidly in the tube, indicating a rapid 
diminution in the volume of the gas. The ammonia can be recov¬ 
ered from the charcoal by heat or by exhaustion. Hydrogen bums 
with a pale blue flame which is non-luminou.s; if the hydrogen is 
bubbled through benzene it bums with a smoky luminous flame 
due to the presence of benzene vapour. If the mixture of hydro¬ 
gen and benzene vapour i.s passed over charcoal the benzene is 
adsorbed, as shown by the non-luminous character of the flame of 
the gas which passes through. 

When an adsorbent remains for some time in contact with a 
gas, an ad.sorption equilibrium is established, the amount of gas 
adsorbed per unit mass of the adsorbent increasing with decreasing 
temperature and with increasing pressure. By plotting the pres¬ 
sures p as abscissae, and the amount of gas adsorbed per unit mass 
of the adsorbent as ordinates, curves similar to those shown in fig¬ 
ure (Curve $) are obtained. Such a curve, which represents the 
amount adsorbed at constant temperature, is termed an “adsorp¬ 
tion isothermal.” It is seen from the curves that the amount of 
gas adsorbed is not proportional to the gas pressure, but that it 
increases much more rapidly at low pressures than at high pircss- 
ures. The adsorption isothermal can be represented by the equa- 

x/m — ap^'^ 

where x is the amount of gas adsorbed by m grams of the adsorb¬ 
ent at gas pressure p; a and w arc arbitrary constants. The value 
of a depends on the units of measurement, and n is characteristic 
of the adsorbent and of the gas. Thus, for the adsorjition of CCL 
NHa or SO,, on charcoal, the values of i/n are 0-394, 0 437 and 
0-324, respectively, whereas for the same three gases on glass, the 
values arc 0 66, 0-53, 0-28. These constants also vary with the tem¬ 
perature, i/n approaching unity at high temperatures. The tem¬ 
perature at which the unity value is reached dcix*ncls on the critical 
temperature of the gas. For hydrogen, which has a very low criti¬ 
cal temperature, the value of i/n is unity at ordinary temperatures, 
but it is less than unity at the temperature of liquid air. In general 
the value of i/« becomes i at temi>eratures considerably above the 
critical temperature of the gas. 

The logarithmic equation of the isotherm is: 

log x/m - log a+1/» log p, 

which is the equation of a straight line. On plotting experimental 
values, however, it is found that it only holds at low pressures. As 
the pressure increases the logarithmic curve ceases to be a straight 
line, and bends towards the pressure axis. The pressure at which 
this deflection occurs varies from gas to gas; it is lower the more 
readily the gas is condensed. Below the critical temperature the 
equation does not hold for even low pressures. The adsorbability 
of gases runs more or less parallel with their condensability. The 
above equations, which arc due to Frcundlich, imply that an indefi¬ 
nite increase in pressure produces an indefinitely large adsorption. 
Recent work by Langmuir and others indicates that on increasing 
the pressure surface saturation is reached. Arrhenius introduced 
this (5) into his equation for adsorption, viz., k-dx/dp—{s — x)/x. 

The rate of adsorption is high, equilibrium being reached in a 
few minutes. The kinetic equation is dp/dt~k{pcc> —p), dp/dt 
being the rate of diminution of pressure; px and p being the 
pressures at equilibrium and at time t respectively. Since adsorp¬ 
tion is decreased by a rise in temperature, it follows that it is 
accompanied by evolution of heat. This can be readily shown by 
means of a thermometer immersed in the adsorbent when adsorp¬ 
tion takes place. The heat of adsorption can be calculated from 
the temperature-coefficient of adsorption. If the adsorbent is in 
contact with several gases at the same time, the adsorption of each 
is diminished, and at equilibrium the amounts of the several gases 
adsorbed are in proportion to their respective adsorbabilities. 
Nothing is definitely known about the influence of the nature of 
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the adsorbent. Wood or animal charcoal is by far the most effi¬ 
cient. Silica gel is also a very powerful adsorbent. In the adsorp¬ 
tion of gases on the surface of solids the adsorbed gas forms a 
layer one molecule thick on the adsorbent, but in the adsorption 
of vapours the layer may be several molecules thick. 

A^orption in Solution. —Small drops of a pure liquid, when 
free from external influences assume a spherical shape. This can 
be seen with drops of water on a waxy surface—if the drops are 
large then the effect of gravity is appreciable and the drops be¬ 
come flattened. A liquid suspended in another liquid of the same 
density and in which it is insoluble also assumes a spherical shape. 
The second law of thermodynamics states that free energy always 
tends to become a minimum, and in the case of liquids the free 
surface energy therefore tends towards a minimum. The free sur¬ 
face energy of a liquid is the product of its surface tension and 
the area of its surface, so that if there is a diminution in the 
surface tension or in the superficial area there is a diminution 
in the free surface energy. A pure liquid cannot change its sur¬ 
face tension, but its surface area is reduced to a minimum if it 
a.ssumes a .spherical shape, for it is characteristic of a sphere that 
for a given volume it has the minimum surface. If we consider 
a liquid containing a substance in solution, and ha\dng a lower sur¬ 
face tension than the pure liquid, c.g., a solution of one of the fatty 
acids in water, we find that the lowering of the surface tension 
results in a lowering of the free surface energy of the liquid; the 
effect is all the greater the more concentrated the solution. The 
free surface energy would decrease still further if there were an 
unequal distribution of the solute in the solution, i.e., if the con¬ 
centration of the surface layer of the solution were greater than 
the concentration of the bulk of the solution. This is found to 
be the case in all solutions where the solute lowers the surface 
tension of the solvent, and we may state generally that those 
solutes which decrea.se the surface tension of the solvent are 
concentrated at the .surface, and, conversely, those solutes which 
raise the surface tension of the solvent have a lower concentra¬ 
tion in the surface layers than in the bulk of the solution. This 
generalization is known as Gibbs’s adsorption theorem. The in¬ 
crease in concentration of the solute at the surface is a case of 
adsorption of the solute at this surface. Solutions of low surface 
tension are apt to foam or froth. Conditions favourable to froth¬ 
ing are low surface tension, low volatility and not too high 
mobility of the liquid. Pure liquids do not froth. A solution of 
.soap in water froths very readily; if this froth is collected it is 
found to contain a much greater concentration of soap than the 
bulk of the liquid, i.e., the soap has been adsorbed on the air-liquid 
surface. 

Adsorption of Solutes by Solids.—The adsorption of solvents 
by solids is explained in exactly the same way as that of solutes 
at the gas-liquid interface. It is the application of Gibbs’s ad¬ 
sorption theorem to the distribution of the solute. Those solutes 
which lower the surface tension at the liquid-solid interface will 
be concentrated or adsorbed at that surface and vice versa. 
When the surface area of the solid is very large (porous or very 
finely divided solids), the free surface energy assumes very high 
values, and may be considerably reduced as a result of adsorption. 
In the case of the gas liquid interface, the surface tension, and 
consequently the free surface energy, can be readily determined, 
and thus the results of adsorption interpreted quantitatively. It 
docs not follow that a decrease in the surface tension at the gas- 
liquid interface involves a decrease in the surface tension at the 
liquid-solid interface. The measurement of the surface tension 
in the latter case is extremely difficult, and the results are not 
trustworthy. If charcoal is shaken with a solution of methylene 
blue in water, a decrease in the concentration of the solution is 
indicated by a decrease in the intensity of its colour. A similar 
result is obtained by shaking charcoal with a solution of the 
fatty acids, amines, phenols, etc., in water; the solutes are ad¬ 
sorbed by the charcoal, since they lower the surface tension and 
therefore the free surface energy at the solution-charcoal inter¬ 
face. 

In the case of solutes which raise the surface tension of the 
solvent, the converse holds, i.e., the concentration of the surface 


layers will be less than that of the bulk of the solution, and the 
concentration of the solvent is relatively greater at the solid- 
liquid surface. We thus have two cases of adsorption; the first, 
resulting in a diminution in the concentration of the solution, 
is generally known as positive adsorption, and the second, re¬ 
sulting in an increase in the concentration of the solution, is known 
as negative adsorption. 

It has been suggested that liquids in contact with charcoal are 
actually compressed on the surface of the solid, and this pressure 
has been estimated at 10,000 to 60,000 atmospheres. Positive ad¬ 
sorption is utilized largely in industry. Bancroft has determined 
the efficiencies of the more important decolorizing agents. 

Material Efficiency Material Efficiency 

Alumina .... 100 Bone charcoal .17 

Fuller’s earth . -50 Ferric oxide • • 3 

Bauxite . . . . 40 Kieselguhr . . .3 

The amount of adsorption generally decreases with increasing 
temperature, but the rate of adsorption increases with increasing 
temperature. In ad.sorption efficiency, .specific surface plays a 
very important part—the higher the specific surface the more 
efficient the adsorbent. Freundlich’s isotherm for adsorption from 
solution is: 

x/m ~ ; 

x/m is the amount of solute adsorbed per unit mass of adsorbent; 
c is the concentration of the solution at equilibrium; K and n are 
constants, the values of which vary considerably {c.g., n varies 
between i and 5), and deiiend on the temperature, nature and 
specific surface of the adsorbent, and also on the solvent. 

The adsorption isothermal defin(‘s the relationship between con¬ 
centration in the solution and the quantity adsorbed, as with 
gases; at small concentrations relatively more is adsorbed than 
at higher concentrations. This relationship only holds for dilute 
solutions: at high concentrations a saturation value is reached— 
in fact, at very high concentrations the amount adsorbed seems 
to decrease, due to more of the solvent being adsorbed. The 
ad.sorption of a salt is an additive properly of the cation and the 
anion; thus, the adsorbability of a series of potassium salts is in 
the same order as that of sodium salts. The order of adsorliability 
of cations is as follows: Organic dyes (basic), IP, Ag*, Hg', Cu'% 
AP^*, Zn", Mg’\ Ca ”, NH^, K^ Na'; and for the anions: 
Organic dyes (acidic), OH , CN , S “, I", NO ,,, Hr , Cl , SO 
Apart from the organic dyes, hydrogen and hydroxyl ions are the 
most readily adsorbed. In the case of the metals, the valency 
and the position of the clement in the electrolytic potential scries 
seem to be of importance. This preferential adsorption of H* 
and OH' gives the ad.sorbcnt a i)ositive or negative charge, and 
explains the origin of the electric charge on colloidal particles. 
The coagulation of colloidal solutions by electrolytes is also ex¬ 
plained by the preferential adsorption on the surface of the col¬ 
loidal particles of one ion which neutralizes its charge (sec Col¬ 
loids). 

If we consider the adsorption of methylene blue by kaolin, we 
find that the adsorbent is very efficient, much more efficient than 
in the adsorption of the fatty acids, etc. The solute in the case 
of methylene blue is highly ionized, and it comes' into contact 
with a solid (calcium silicate) whose anion is extremely insoluble, 
but whose cation readily goes into solution. The calcium ions of 
the solid therefore change places with the methylene blue cation 
in solution. This kind of adsorption is known as exchange ad¬ 
sorption and is polar in character. 

Theories of Adsorption.— Three theories of adsorption have 
been advanced: (1) Chemical theory; (2) Solution theory; (3) 
Surface theory. 

Chemical Theory. —If one regards adsorption equilibria as 
chemical equilibria, then the adsorption isotherm must be a spe¬ 
cial case of the law of mass action (see Chemical Action). If 
one considers the adsorbent and the compound of the adsorbent 
and adsorbed substance as solid phases of constant composition, 
one must also assume a phase of variable composition (a solid solu¬ 
tion) in order to apply the adsorption isotherm. Then the adsorp¬ 
tion equilibrium can be regarded as a chemical equilibrium. The 
opponents of this theory claim that chemical equilibrium is very 
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spec ific, the equilibrium and velocity coelTicients vary considerably 
with the number of reacting molecules (in the adsorption isotherm 
this is i/«). Adsor[)tion equilibrium, on the other hand, is but 
slightly specific; the constant K (the equilibrium constant in the 
law of mass action ) does not vary much under very different con¬ 
ditions; the same applies to i/n. The chemical theory makes it 
difficult to understand the relation between the adsorbability of a 
gas and its condensability, or the inlluence of a solute on the sur¬ 
face tension of a solvent and the readiness with which it is ad¬ 
sorbed. Again, the chemically inactive gases helium and argon arc 
adsorbed. 

Solution Theory. —Adsorption as a solution phenomenon has 
but few adherents. In adsorjition, equilibrium is rapidly estab¬ 
lished, blit diffusion in a solicl is extremely slow'. Again to bring 
the phenomenon of adsorption into line with Henry’s law, one must 
assume the dissociation of the gas, which is highly im{)robable in 
most cases. Some suggest that the gas is liquefied on the surface 
of the solid; this explains the relation.ship between adsorption and 
condensability of gases, l)ut, docs not assist in the case of adsorp¬ 
tion from solution. 

Surface Theory. —Many regard adsorption merely as a con- 
(eiitralion on the surface of the adsorbent in accordance with the 
second law' of thermodynamics. Assuming the validity of the gas 
laws and van’t Hoff’s law for dilute scjlutions, the following equa¬ 
tion lau be deduced thermodynamically: 

M- —(jRTihjdi 

w'here u excess of gas or solute in the surface layer; c^con- 
centration of solution (pressure of gas); A' gas constant; and 
'/'^•absolute ternperature. 

It is diflicult to test (his equation in the case of solid surfaces 
tiecaiise of the cliflic ulty of determining the value of the surface 
tension a. In (he c ase of gas-lic|uid and licjuid-liquid surfaces, the 
experimental result.s agree qualitatively, but ciuanlilative results 
are difficult to obtain on account of the necessity of using very 
large surfaces. 

The laws of diemical comliination, solution and adsorjUion are 
represented by the curves in figure. 

('urve i: .\ -~K flaw of constant composition). Action is due 
to the attractive forces between the atoms or 
niolec ules. 

Curve 2:.x/p- K (11 eiiry's law of solubility). 

Curve 3: x/p~ K is given an exponent between o and i, 
the values found in the case of chemical com¬ 
bination and solubility respectively. 'I'his 
phenomenon is due to moleeular attraction 
and also to the kinetic motion of the molecules. 

Modern re.seareh lends (0 bring together the extreme view’s 
(chemical and physical) of aclsoriition. At one time the phe¬ 
nomenon was regarded ns purely physical and non-specific; adsorp¬ 
tion is now show'n to depend on a variety of factors, many of 
which are extremely sjiecific and closely related to chemical 
phenomena. I. Langmuir and N. K. Adam studied the behaviour 
of oils sjiread in unimolecular layers on water, and found that the 
forces operating were not readily distinguishable from chemical 
forces or alTmily. 

Applications of Adsorption.—Cocoa-nut charcoal is gener¬ 
ally employed at very low temperatures (temperature of liquid 
air). Adsorption facilitates the separation of the difTicultly ad¬ 
sorbed gases Inclrogc'n and helium from the more easily adsorbed, 
such as nitrogen and oxygen. The effectivetics.s of gas masks de¬ 
pends on the efticiency of the charcoal which they contain for 
adsorbing such poi.sunous gase.s as chlorine, i>husgcne, etc. A very 
active and iiorous grade of charcoal is also used in an important 
process for the adsorption of gasolene from natural gas. 

Adsorption is of very great importanc# in chemical reactions, 
for many of (hc'in are accelerated on variou.s solid surfaces, and 
this has found extensive ai^plication in industry’. Mention need 
ordy be made of the contact process for the manufacture of sul¬ 
phuric acid (f/.r,), the synthesis of ammonia hydrogena¬ 

tion Uj.v.) of oils, etc. t'atalytic poisoning is also due to adsorp¬ 
tion. (See C.MALVSis.) In dyeing, adsorption plays a very prom- 


, inent part in the fixing of the dye on the material, although the 
: formation of compounds may also play a part in some cases. In 
; the photographic plate the silver bromide is in the colloidal form 
I and adsorbs the sensitiscr. In brewing, the gas content and taste 
; of (he beer de{)end largely on adsorption of the colloidal particles. 
The growth of crystals from solution or from a molten mass is fre¬ 
quently influenced by the presence of other substances in solution ; 
this rate of growth of the crystals in different directions de¬ 
termines their .shape. 

Adsorption plays a very important part in the agglutination of 
bacteria, and in the neutralization of a toxin by an anti-toxin. In 
(he field of public health we find adsorption of importance 
Aluminium hydroxide and ferric hydroxide, which are present in 
the soil, are very pronounced adsorbents, and filtration through 
.soil is therefore a very efiicient means of freeing sewage and other 
waste water from colloidal organic particles. This is also of im¬ 
portance to agriculture as the means whereby the soil is able to 
retain solvents from solutions W’hich percolate through it. 

HiBi.iocRAPitY.—H. Frcundlich, Colloid ami Capillary Chcmislry 
(trans. by H. S. Hatfield, ; E. K. Rideal, Introduction to Surfuce 

Chemistry (1926) ; Treatise on Physical Chetni'itry (od. by H. S. 
'r.'iylor, 1924); A. Eindlay, Physical Chemistry jar Students of 
Medicine (1924). Burrell’s, The. Recovery oj Gasolene from Natural 
Gas (1925). (W. Ts.) 

ADULIS (mod. /ula ).—An ancient city of Eritrea. Aicord- 
ing to riiny, it was founded by slaves who had fled from their 
Egyptian masters. Excavations have led to (he discovery of a 
con.siderable amount of jirehistoric jiottcry, anil of various build¬ 
ings, including an altar of the Sun and two ('hristian churches. 
The principal periods of its pro.spcrity were the Ptolemaic, 
(iraeco-Roman and Christian, d'he city, as far as can be ascer¬ 
tained, had neither fortifications nor walls. 

See R. Paribeni in Monumenli dei Lincei, xviii. (1907) 437 sqq. 

ADULLAM, a Canaanite city (Gen. xxxviii. :), forlilied by 
Rehoboam (2 Chron. xi. 7), and still a place of importance at tbj' 
time of the Maexabees (2 Mac. xii. 3S). Its chief interest li(‘s 
in its connection w'ith Huviil who took refuge in its stronghold 
(“Cave” is a scribal error) on tw’o occasions (t Sam. xxii. i; 
2 Sam. V. 17 ). A site on the eastern edge of the Shephelah in the' 
neighbourhood of Socoh (Shuw'eikah) seems to be indicated. 
Conjectural identifications are (1) Khareitun, south-east of 
Bethlehem, which has a large cave but nothing else to commend 
it. (2) Deir ed-Dibhan, some 6m. east of Shuweikah. W’here there 
are caves and (3) Aid el-Ma*, south of Shuweikah and at no 
great distance from it. The last identificalion is the one most 
favoured. The name, which appears to rciirescnt an Arabic re¬ 
construction of Adullam, the position and the physical character¬ 
istics of the site support it. In modern political history the tc'rm 
“Cave of Adullam” was applied by John Bright to certain Liberals 
who seceded from their parly to oppose the Reform Bill of 
1866. But the expression had been used earlier ])y President 
Lincoln (1864). Prom the .same usage is derived the shorter 
political term “Cave” for any body of men who secede from 
their party on some special subject. 

See Clermont Gannean, Pal. Expl. Fund Quart. Statement, 177 
(1875) ; G. A. Smith, Hist. Geography of the Holy Land, 229! (igio). 

ADULT EDUCATION, a phrase originally meaning educa¬ 
tion of adults who have not been properly educated as children. 
As the educational system improved, the need for such etlucation 
diminished, but as democratic government developed, it brought 
with it the need, felt by everyone, for education in citizenship. 
•Adult education in this sense has been described as “an insepa¬ 
rable aspect of citizenship” and the nexv movement, which dates 
from the beginning of this century, has extended to democratic 
countries all ovt^r the world, including such countries as Germany 
and the United States. Because the.se countries had early pos- 
ses.sed a comprehensive system of elementary and secondary edu¬ 
cation, they have not felt the need for adult education in its 
original sense. ( 5 ee Adult Education in the United States, page 
185.) It is often also distinguished as non-vocational adult educa¬ 
tion from the vocational education now given to adults in technical 
and commercial colleges in many parts of the country. 

The new movement has taken many forms and is carried on 
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by many different organizations which held ideals that w’ere at 
the same time high and practical. Thus in England the 
Workers’ Educational Association, founded by Albert Mansbridge 
in 1903, originally aimed at bringing together working-class or¬ 
ganizations to provide for an education, designed not to take 
men out of their class or trade, but to equip them, whatever 
their occupation in life should be, for the work of citizenship. It 
was to be a highway and not a ladder. The education it desired 
to bring into being was to be broad, impartial and scholarly, was 
to aim at a higher univer.sity standard and was to enlist the aid of 
the universities and of public authorities. 

The universities were asked to help in maintaining the standard 
of education, but the choice of subjects and of tutors was to be 
with (he students. It was recognized that adult students bring 
an experience of life and an understanding of practical problems 
which are as important a contribution as the more theoretical 
knowledge of the teachers, and that adult education, therefore, 
requires a technique and organization in which both students and 
university trainee! teachers have their parts to play. 

Tutorial Classes.—In 1907 the University of Oxford organized 
the first tutorial class, the characteri.stic educational instrument 
of the new movement. These classes were small, between 20 and 
.;o persons, meeting once a week in the winter over a period of 
three years. Each class period consisted of an hour’s lecture and 
an hour’s discussion, the students undertaking from the start to 
attend for the full period of three years and to do written work. 
The classes w’crc under the control of a joint committee consist¬ 
ing of equal numbers of representatives of the university and of 
working-class organizations. The quality of work done in these 
classes was often of a good university standard. All the other 
universities of England and Wales followed the example of the 
University of Oxford, and in 1925 there were over 500 tutorial 
cla.sses with 12,000 students, while the number of affiliated bodies 
w'as 2,500 and of independent members 23,000. The Board of 
Education has supported this work from the beginning and 
through its inspectors and the reports of its advisory adult edu¬ 
cation committee done much to further the standard of the 
teaching given. Most local education authorities now give some 
support to adult education by grants either to tutorial classes or 
to the more elementary one-year classes and terminal courses 
which have greatly increased in numbers. 

The total amount of edheation of this kind given in democratic 
countries is very considerable and is rapidly increasing. The 
movement i.s still young and its future organization is still un¬ 
certain. Its great strength in the past was that it has been run by 
voluntary associations and has in a real sense been a univer.sity 
controlled in the main by its students. It suffers, however, from 
the weakness of administration and the fluctuating enthusiasm 
characteristic of all voluntary organizations. Its success in the 
future will depend on how far it can be connected more closely 
with public educational institutions on the one hand and organized 
labour on the other, without losing its voluntary character. The 
British Institute of Adult Education attempts to survey and co¬ 
ordinate by the publication of its journal and other literature, 
and by the holding of conferences, the work of the various organ¬ 
izations in the country wdiich are concerned with adult education. 
The World Association of Adult Education is working to .spread 
knowdedge of adult education in all parts of the world. 

See Final Report of the Adult Education Committee (Cmd. 321, 
iQig) and Journal of the British Institute. (A. D. L.) 

UNITED STATES 

In the United States the term adult education is used to denote 
an educational movement for men and women, young and old, 
who no longer are in contact with formalized education and whose 
primary interest lies in a vocation but who possess a secondary 
interest in their own educational improvement as a sustained 
and continuing process. It is sometimes called “continuing 
education.” It interprets graduation from any sort of schooling 
as a commencement of educational opportunity extending through¬ 
out life. 


While the movement was not recognized in the United States 
under the name “adult education” until 19.24, its roots were 
already deeply imbedded in .American life. The New England town 
mating of the 17th century formed the initial adult education 
venture of record in the English colonies of North America. It 
was a logical next step to the formation of the first lyceum in 
Mas.sachusetts in 1826, a voluntary association of farmers and 
mechanics “for the purpose of self-culture, community instruc¬ 
tion and mutual discussion of common public interests.” The town 
lyceums made rapid growth and in 1S39 more than 3,000 were in 
existence. They assumed an educational leadership with the years, 
Emerson, Thorcau. Low-ell and Holmes among others lending them 
prestige. It was the example of the lyceum which led Bishop 
John H. Vincent and his colleagues in 1874 to expand a Sunday 
school association into a general adult education venture. The 
Chautauqua Institution (see Lyceums and Chautauquas) resulted 
and in its train numerous imitators, later to be served by the 
commercial Chautauqua and lyceum circuits. The last quarter of 
the 19th ccntur>' saw the beginnings of the university extension 
movement and with the 20th century impetus to popular educa¬ 
tion was given through Andrew Carnegie's large benefactions to 
public libraries. Meanwhile the tax-supported school system, as 
the compulsory school age was pu.shcd upward, had instituted a 
series of vocational extensions, soon accompanied by such non- 
vocational enterprises for adults as the voluntary evening high 
school. 

The increase in public estimation of these agencies gave rise 
to many other forms of educational activity for adults. Mo.st of 
them were ba.scd on the American tradition of education at cost, 
less than cost or no cost to the student. In addition there were 
devised, to meet the recognized educational needs of large num¬ 
bers of people, certain commercial organizations known as private 
correspondence schools (see Correspondence Schools) operated 
for profit under modern salesman.ship methods. Almost wholly 
vocational and technical in nature, these courses attracted such 
numbers that in 1927 the current enrolment was estimated at 
more than 2,000,000 persons who were annually expending 
$70,000,000 for the instruction offered. 

An inquiry into adult education needs and possibilities in Eng¬ 
land and Scotland, made as a i)art of the British ministry of 
reconstruction report of 1919, had resulted in the phenomenal 
growth of adult classes in those countries. Increasing recognition 
of the British mov'ement and observance of a considerable 
American interest in various forms of continuing education led to 
an inquiry into American conditions, instituted in 1924 by the 
Carnegie Corporation of New York. Five volumes constituting 
reports on as many broad phases of the general subject were pub- 
li.shed, a series of regional and national conferences of teachers 
and leaders of adults was held and, in March, 1926, there was 
formed the American Association for Adult F^ducation with head¬ 
quarters in New York. It serves as a national clearing house for 
information, sponsors and initiates researches and studies, and 
supervises and conducts c.\periments and demonstrations in 
co-operation with local and national agencies. 

Urban and Rural Community Organization for Adult 
Education. —The initial attempt in the United States to organize 
an entire community’s educational facilities with special reference 
to the adult^and his needs was made in Cleveland in 1924. The 
Cleveland Conference for Educational Co-operation resulted and 
later a complementary body, the Adult Education Association of 
Cleveland. In 1925, Buffalo, organized similarly, conducted a self- 
survey under the auspices of a co-oi)erative group known as the 
Buffalo Educational council. The survey has since been published 
and the recommendations of the council are rapidly becoming 
effective. The Cleveland and Buffalo examples have brought 
together like groups in Chicago, Detroit, St. Louis and Brooklyn. 
Plans for organization have been made in eight other cities. In 
addition, Dallas, Texas, in its Civic Federation and Institute for 
social education, founded in 1920, furnishes perhaps the best 
example in the country of a private educational venture for 
adults. Representatives of the various community enterprises 
have formed a national community conference which has affiliated 
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itself with the National Community Foundation. The latter 
organization i.s conducting, on an experimental basis, community 
organization activitic.s and educational programmes in 6o small 
cities and towns of the Middle Atlantic States. It co-operates 
with its related organization, the Swarthmore Chautauqua. Michi¬ 
gan state college i.s experimenting with continuing education for 
rural areas in two Michigan counties selected for the purpose. A 
preliminary survey has been made and resj>onsibility has been 
assumed by local groups. The California State board of education 
has likewi.se initiated a rural county demonstration. A privately 
supported small town circuit in western New York has been 
formed, initiating programmes in i6 centres. 

Tax-supported Adult Education. —Approximately 100,000 
men and women are enrolled in public evening school| (see 
Ojntinuation Schools) annually. They are almost exclusively in 
urban centres of 25,000 population or more. The work offered 
is either the same as the day school, designed to meet the needs 
of lho.se who have had to leave school for economic reasons, or 
technical courses for vocational preparation, or classes for immi¬ 
grants desiring to learn English. The last group has diminished 
ra()idly since the revision of the immigration laws, although evi¬ 
dence is at hand that the need for such in.struction .still is large. 
The continuation school (see Continuation Schools) is newly 
established and is found in only half the States of the Union and 
(here only in the larger urban communities. It requires from four 
to iH hours of student school time each week. The co-operative 
school, originating at the University of Cincinnati, is still in an 
experimental .stage. It provides for e qual division of time between 
cla.s.s-room and work in a factory. The usual practice is to alter¬ 
nate weeks. Antioch college, ()., is W'holly given over to the 
industrial co-operative idea. 

Private Technical^ Commercial and Correspondence 
Schools. —Thousands of business schools (see Commercial Edu¬ 
cation), trade schools (sec Technical Education; Industrial 
Schiool), and technical institutes, conducted for profit and in a 
relatively small number of ca.ses, philanthropically endowed, oi>cr- 
ate in cities of all sizes throughout the country. They vary widely 
in efficiency and in rcqnite. The schools of this type which utilize 
the correspondence method of instruction have reached large pro- 
jiortions in the United State.s. Of the 1,500,000 new students en¬ 
rolled each year, 95% wish to obtain vocational training and pay 
from $10 to $2 Ho for each course, the average payment being about 
$.'|,o. Extensive advertising methods are employed, from 30% to 
80% of all tuition fees received being devoted to course salesman¬ 
ship. Efforts are being made by the Federal trade commission, by 
the Hetter Business bureau of the National advertising clubs and 
by the National Home Study council, an association of corre¬ 
spondence schools, to improve bu.sine.ss ethics and to create 
instructional standards. 

Schools Operated by Religious Organizations. —Each of 
the large associations originally organized for religious and social 
puri)()ses maintains an educational activity a.s an auxiliary phase. 
The Young Men’s Christian Association (q.v.) enrolls about 
()0.ooo young men, mostly in evening classes which are chiefly 
of a vocational nature but which recently have showm a trend 
toward the non-vocational. The Young Womens Christian Asso¬ 
ciation U/I' ) has an even more widespread etlucational pro- 
gnmnie, though of a much more informal nature than that of 
the Voung Men’s Christian Association. Its emphasis is definitely 
on the side of cultural studies. The Knights of Columbus (q.v.) 
and ^ oung Men’s and V oung Women's Hebrew associations 
repeat the patterns of the other associations on a smaller scale. 

Corporation Schools. —Education for w'orkers is of two gen¬ 
eral tyjies in the United States: that provided by the workers 
themselves anti that provided by the employers. In the latter 
group fall some interesting experiments in education for the job- 
vocational etlutation designed for immediate practical use in 
(he industry which offers it. The larger corporations such as the 
Standartl Oil Company, The Westinghouse Company, the tele- ! 
phone and allied interests, and to a lesser degree the automobile ■ 
manufacturers, have educational departments which take employes 
from apprentice courses to the highest technical branches. 


Workers’ Education. —Although sporadic efforts had been 
made during the preceding quarter century, it was not until after 
the World War that an organized educational movement of wage- 
earners assumed sizable proportions in the United States. In 
1921 a group of trade unionists and teachers in New York formed 
the Workers’ Education bureau of America as a national organi¬ 
zation to .serve a.s a clearing house for information and to estab¬ 
lish study classes. The bureau has since become the agency 
through which the American Federation of Labor carries on its 
entire adult education programme for its membership. It has 
not only increased the number of workers’ classes, but has pub¬ 
lished text-books, syllabi and study outlines. Of the dozen or so 
labour colleges scattered through the country, the residential 
Brookwood Labor college at Katonah, N.Y., i.s the best known. 
It has a two-year course and also conducts special summer insti¬ 
tutes. The International Ladies’ Garment Workers’ union has the 
most highly developed educational programme among national 
unions, although tliose of the United Mine Workers in Illinois and 
Pennsylvania are worthy of note. In California, the State Federa¬ 
tion of Labor and the University of California Extension Division 
have embarked upon a joint programme for worker.s. 

Special Summer Schools. —At Bryn Mawr college, a summer 
sc.ssion for women workers in industry is held annually for 100 
women workers, equally divided between unionized and non- 
unionized workers. The Bryn Mawr plan has been .successfully 
adopted at the University of Wiscon.sin, Barnard college of Colum¬ 
bia university, New York, and at Sweet briar college, Virginia. 
The National League of Girls’ clubs holds an annual summer 
sc.ssion on Long Island for mill girls, stenographers and other 
industrial workers, initially trained in the league's winter classes 
in New England and Middle Atlantic States. These summer 
schools are not to be confused with those conducted in great num¬ 
bers by the universities and colleges throughout the country (see 
Summer Schools) which, while open to adults generally, are 
chiefly attended by teachers and college students. The California 
State board of education in 1927 initiated a scries of special sum¬ 
mer schools of adult education to be held annually. The first 
session was held at Mills college, Oakland, with an attendance of 
250. The Chautauqua Institution of New York conducts a two 
months’ summer session annually attended by about 12,000 people. 
This course is comparable with a university summer session. In 
addition winter reading courses are attended by 10,000 persons. 

University Extension and Adult Education. —The total 
enrolment of university extension students in the United States, 
exclusive of agricultural extension (see UnivI'RSIty Exten.sion 
and Agricultural Education) may conservatively be estimated 
at 250,000. The university extension movement (see University 
Extension ), through lectures, visual education media, correspond¬ 
ence courses, exhibits, discussion groups, reading circles, etc,, 
easily reaches five times that number. If the 5,000,000 members 
of farm families reached by the State agricultural colleges in co¬ 
operation with the Federal department of agriculture be added to 
the general extension total, it will be seen that university and 
college extension is the most important factor numerically in 
adult education in the United States. 

Libraries and Museums. —^Through the activities of the board 
on the library and adult education of the American Library Asso¬ 
ciation, the 4,000 communities in the United States which have 
their own public library facilities, together with a number of 
State and regional organizations, have been acquainted with a 
new conception of the library as a dynamic agency of education. 
Many of the larger libraries have instituted readers’ advisory serv¬ 
ices providing individual at tention for ev'^ery serious reader, includ¬ 
ing the preparation of special reading courses. This association has 
published a “Reading With a Purpose Series” consisting of more 
than 40* pamphlets, each of which is a short introduction to a 
given subject together wdth a list of half a dozen recommended 
books in the field. Hundreds of thousands of copies of these 
pamphlet.s have been sold and distributed, (See Libraries and 
School Libraries.) By means of lectures, gallery talks, guidance 
for visitors, publications for the layman, loan collections, travelling 
e.xhibits, consultation hours for students and manufacturers, and 
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formal classes, a great educational work has also been done by 
the museums. 

Chautauquas and Lyceums. —The modern Chautauqua and 
lyceum serve towns of less than 2,500 population almost exclu¬ 
sively. With the exception of one circuit, they are conducted for 
profit. The competition deriving from the radio, motion pictures and 
cheap transportation has resulted in large financial loss to the Chau¬ 
tauqua and lyceum operators of late years and it is questionable 
whether this form of combination lecture and entertainment bu¬ 
reau will persist in America. The commercial Chautauquas are 
not to be confused with the Chautauqua Institution of New York. 

Women’s Clubs, Parent Groups and Forums. —Three mil¬ 
lion women in the United States belong to women’s clubs, in 
towns and cities of all sizes. Study materials are prepared by 
national and state offices which form the bases of educational 
programs throughout the year. With the public school as the 
basic unit, hundreds of thousands of parents, chiefly mothers, are 
united in parent-teacher associations, child study (see Child 
Study Associations), child welfare groups, etc. They are served 
by several national organizations. Each group is engaged upon 
an educational program. Certain of the large state universities, 
notably Iowa, Minnesota and California, have recently assumed 
responsibilities in relation to the parental education program within 
their re.spective areas. Varying greatly in accordance with the 
communities which they serve, open forums flourish in many parts 
of the country. They are purely individualistic and autonomous; 
half of them are conducted by Protestant or Jewish churches. 

Individual Enterprises. —Certain individual enterprises 
reflect the best which the nation has to offer in adult educational 
thought. Among the.se should be cited the People’s Institute of 
New York, founded in 1897 as a forum for public discussion. 
Courses of instruction of a high standard and individual lectures 
are offered. In its school, the institute conducts experimental 
classes for adults in various parts of New York city. Similarly, the 
New School for Social Research of New York city may be con¬ 
sidered an adult education enterprise. There are others of less 
note, including at lea.st three Danish folk school ex^ierimcnts 
which have not yet demonstrated their adaptability to U.S. life. 

(M. A. C.) 
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ADULTERATION. Adulteration is alteration in such man¬ 
ner or of such character as to debase. As far as commodities 
other than foods, drugs and cosmetics are concerned the debase¬ 
ment is usually of a cheapening nature. This, too, is often the 
case in the.se three classes of commodities, but questions of health 
and wholesomcness then become of paramount importance. In 
general, then, adulteration may be roughly divided into three 
groups or types: (i) the palming off of an inferior article upon 
the consumer, who is ignorant of the fraud that has been inflicted 
upon him, (2) the addition, by deliberation or by neglect, of an 
ingredient which is injurious to the health of the purchaser or 
user, and (3) such carelessness in the selection of the raw ma¬ 
terial and in the manufacturing or handling of the article that 
it becomes contaminated or deteriorated to a degree which makes 
it unfit for u.se for reasons not necessarily concerned with bodily 
injury. Obviously, such a classification cannot be a rigid one, and 
there are borderline cases where two classes, or even all three, 
may be coexistent. In general, however, it will be convenient to 
use this grouping. 

HISTORY 

Adulteration of the first kind is probably as old as human 
greed itself. The second and third types may be even older since 
they result from carelessness or indifference to safety and sanita¬ 
tion, and thus do not necessarily imply an economic motive. A 


few examples of early forms of adulteration, the laws or rcligiou.s 
tabus which sought to control them and an instance or two of the 
penalties for transgressing them may afford interesting compari¬ 
sons with later practices. 

Ancient China and India. —Without doubt the voluminous 
ancient writings of China would reveal much earlier material 
were they thoroughly indexed. “The Institutes of Chou” compiled 
in the second century B.C.. but including material from earlier 
times, contain thi.s passage: “The Supervisors of Markets had 
agents whose duty it was to prohibit the making of spurious prod¬ 
ucts [including food] and the defrauding of purchasers.” The 
Legal Code of the T’ang dynasty, compiled in a.d. 653, contain.s 
the following: “When dried or fresh meats cause men to become 
ill, all the left-over portions should be speedily burned. The 
violator will be flogged ninety strokes. He who deliberately gives 
or sells it to another will be banished for a year; and if the 
person to whom it has been given or sold dies, the offender will 
be hanged. If the offender eats it himself and dies, his offense is 
that of one who unintentionally kills another. If a thief steals the 
meat and dies, the owner will be free from punishment.” 

The earliest available records of ancient India are from the 
“Arthasastra” a famous Sanskrit text on civil administration 
and law dated about 300 b.c. The following translation was fur¬ 
nished by the Library of Congress, as were the others from the 
ancient Chinese and Indie codes: “Adulteration of grains, oils, 
alkalis, salts, scents and medicinal articles with similar articles 
of no quality shall be punished with a fine of 12 panas.” “The 
Code of Manu” (about 200 b.c.) contains the following three 
pa.ssages: “Men of evil manners receive an alteration of form. 
A slanderer (receives) a foul-smelling nose; a false informer, a 
foul-smelling mouth; a stealer of grain, the loss of a limb; and 
one who mixes (grains), a superfluity (of limbs).” “One com¬ 
modity mixed with another must not be sold (as pure), nor a 
bad one (as good).” “For adulterating unadulterated commodi¬ 
ties and for breaking gems or for improperly boring them the 
fine is the first or lowest amercement.” A later work, the “Smrti 
of Yajnavalkya” (about a.d. 300), pronounces the same curses 
upon evildoers, as does the earlier work above cited. Making 
the punishment fit the crime seems to have had an ancient and 
honorable origin. In the same code is found the following: “Who¬ 
ever mixes inferior materials with medicine, oil, salt, perfume, 
grain and sugar and offers these for sale must pay a fine of 
16 panas.” (The pana is a copper coin of small value not exactly 
determined.) 

Old Testament Adulteration. —In Leviticus the question of 
wholesomeness appears in the tabu against eating the sacrificial 
meat on the third day thus:— “. . . it .shall not be accepted, 
neither shall it be imputed unto him that offereth it: it shall be 
an abomination, and the soul that eateth of it shall bear his 
iniquity.” And again: “And the fle.sh that toucheth any unclean 
thing shall not be eaten; it shall be burnt with fire. . . .” In 
another chapter we find the parent of a provision in many modem 
pure food laws: “That which dieth of itself or is torn with beasts, 
he shall not eat to defile himself. . . .” In the realm of economic 
cheats there is this prohibition: . . thou shalt hot sow thy 

field with mingled seed: neither .shall a garment mingled of linen 
and woolen come upon thee.” 

Ancient Greece and Rome. —Pliny is authority for the 
statement, attributed to Homer, that “the Marmean wine was 
mixed with water in the proportion of twenty measures of water 
to one of wine.” It would seem that wine thus diluted would 
indeed have to come late to the feast to escape detection. In 
another statement he even quotes Mucianus as to a sixty-fold 
dilution of wine. He also mentions such weird wine adulterants 
as pine nuts, wild myrtle, asparagus, turnips, squills and even 
pitch “so that a bouquet is imparted to the wine, with in some 
degree its own peculiar piquancy of flavour.” These were robust 
days, of course, and perhaps some of these measures were a 
part of the peculiar ritual of wine making rather than attempts 
to cover up inferiority or to make the wine go further. 

The injurious effects of lead as a food and water contaminant 
are nothing new, according to Frederick Accum, who states that 
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“leaden water reservoirs were condemned in ancient times by 
Hipfwcratcs, Galen and Vitruvius as dangerous.” He goes on to 
say that “the Ancients were, upwards of 2000 years ago, as well 
aware of the pernicious quality of this metal as we are at the 
present day.” .Such a statement partakes of unconscious irony 
when one reads in English medical annals of the terrible ravages 
of “Devonshire colic” in the ifith century, which turned out to 
be just plain lead poisoning. It was traced to the lead pifxjs used 
in the “f)ul>s” of that day to bring the hard cider from the base¬ 
ment up to the bars. Again in a later day we have the recurrent 
theme in rural Ma‘isaclmsetts. where in 1911-23 some 102 ca.ses 
of serious lead poisoning were traced to farm drinking water 
conducted through lead pipes. 

Mediaeval England. —As the feudal villeins gradually became 
“freemen” the institution of money rents grew in importance, 
leading in turn to the growth of the cities, of trade and of the 
trade guilds. The crown, in its office of protector of the poor, 
sought to control the sharp practices of the guilds by orders, 
known as “assizes,” enforceable by the town offiiials. Some of 
these date back to the i.^th century. In Memorials of London 
is an nrr(mnt of the f)unishment of some bakers who violated 
the “Ass.ysc of hreade.” They were “put upon the pillory, w-ith 
a certain quantity of such dough hung from their netks.” On 
petition of the jw'ople the London taverners were forbidden to 
add water to wine or to “mix putrid and corrupt wine with w'ine 
that is good and jiure.” The customer was also entitled to see his 
wine drawn. The London ordinance of waxchandlers admonished 
the guild to make (heir “cierges, torchys, priket.s, and all other 
things which pertain unto (heir trade, of as good wax within as 
without, making the whole thereof of the same wax; and that 
they shall not put into their wykes any fat. code fcohhier’s wax), 
rosin, or other manner of refuse; nor shall (hey use old wax and 
worse within, and new wax without. And they shall not make 
their wykes, which they put into such manner of w'ork, of exces¬ 
sive weight, so as to he selling w'vke for wax, to the damage, 

and in deceit, of (he toniinon people; l)ut let their wyke lx- in 

accordance with the (juantity of the wax, as it reasonably ought 
to he.” In 13r6 the mayor of London forbade the pepperers 
(the term included the entire sj)icc guild) from facing the bales 
“so as to make the end of the hale contain better things than 
the remainder within the hale.” Al.so they could not moisten 
the bale “hy n-ason whereof any manner of weight may be in¬ 
creased, or any deterioration arise to the merchandise.” The 
wardens of the pewterers’ guild found that certain “potcls and 
saltcellars were mad(‘ of lead; whereas to one hundredweight of 

112 iKuinds of tin there ought to be added no more than 16 

[H)unds of lead,” 'I'he offending vessels were forfeited. Certain 
members of the glovers’ guild were found to be selling glov'es and 
braels (belts) which were “false, vamped up in a false fashion, 
in deceipt of the peo])le, and to the scandal of the trade. There¬ 
fore it was awarded that the said gloves and braels should he 
burnt in (he high street of Chepe, near the Stone Cross there.” 
The potters, cutlers and spinners seemed al.so to be practi.sing 
the art of adulteration, and the pastelcrs (pic bakers) made 
their “v»'ni.son pics” of beef. Butchers were not allowed to sell 
meat hy candlelight, and one ordinance i^rovidcd that “no poul¬ 
terer or other person whatsoever shall expose for sale any manner 
of jK)ultry, that i.s unsound or unwholesome to man’s body under 
[)ain of punishment by the pillory and the article being burnt 
under him.” 

Mediaeval Continental Europe —In Germany the control 

of adulteration rested with the town authorities in the 13th 
century. There were ordinances against the adulteration of wine 
and beer, meat, salt fish, bread, saffron and hemp. It is recorded 
that in Nhrnbcrg, in 1444, a man was burned alive in the fire 
of his own adulterated saftron. Two years later two men and a 
woman were buried alive along with theirs, which would indicate 
that saffron was a highly prized condiment. One of the classics 
on drug adulteration is the “History of Druggs” by Pierre 
Pomet. It w’as published in France about 1650, and dedicated 
to Louts XIV. About the sophistication of drugs he had (his to 
say; “It may be still more surprising to learn that this terrible 


evil is the most ordinary thing in the world, and that nothing is 
more common in the drug shops and apothecary shops than these 
falsified drugs.” 

Early and Modern Adulteration in England.—During the 
Renaissance period, the enormous increase in trade, and conse¬ 
quently in private wealth, lessened the power of the trade guilds. 
The need for regulating adulteration was greater than ever, 
though such regulation by the crown now had as its main ob¬ 
jective the protection of trade and commerce. In the time of 
Henry VIII a statute was passed prohibiting the “sleyghte and 
faLse” making of pins. In it appeared the words “Provided 
allvvaics that the Penalties of the said Forfeiture shall oonelie 
extend to the Utterer and Seller of the said Pynnes. and not to 
the buyer of them.” In Elizabeth's reign waxchandlers were 
prohibited from mixing wax with “. . . Rosen Tallowe Turpen- 
tync or any other dccyptfull thing. . . An act in the reign 
of Charles II brought butter under supervision, providing that 
“. . . no Butter which is old or corrupt shall be mi.xed or 
packed with any Butter which is new and sound nor any Whay 
Butter shall he packed or mixed with any Butter that is not 
made of ('ream. . . A statute in the reign of George 1 pro¬ 
vided a fine of I:o against the coffee merchants who “. . 
made use of water, grease, butter, or such like materials, whereby 
the same is rendered unwholesome and greatly increased in weight 
. . since by so doing they . . d() damnify and ])rejudicL- 
the said coffee ... to the prejudice of His Majesty’s revenue, 
the health of His subjects, and to the loss of all honest and fair 
dealers in that cominoclity, . . By 1S03 the fiiu* h.acl been 
increased to iioo and the truly modern forms of coffee adul¬ 
teration came in for mention; “. . . any burnt, storched, or 
roasted pease, bennes, or other grain, or vegetable substance 
. . . An act of parliament in 1730 i)rovidcd a tine of £10 for 
every pound of tea adulterated with . slow-leaves, liquor¬ 
ish leaves, and the leaves of tea that have been used before, or 
(he dyed leaves of other trees, shrubs or [)lants, in imitation of 
tea, and likewise tea with terra japonica. sugar, inollasses, clay, 
logwood and with other ingredients. . . 

In i860, in Victoria’s reign, appeared the lirsL general law 
prohibiting the adulteration of all foods. It provided for a tine 
not exceeding £5 for knowingly mixing with food . . any 
Ingredient or Material injurious to the Health of persons eating 
or drinking such Article ...” and. whether knowingly or not, 
for selling . . as pure and unadulterated any Article of 
Food or Drink which is adulterated and not pure. . . It pro¬ 
vided further that the purchaser might have it analyzed at a 
cost of not less than 2.v. 6 d. nor more than iQ.f. 6 d. to determine 
its identity and purity. 

The mercantile age brought with it the legal doctrine of caveat 
emptor, which deprived the buyer of the protection he had en¬ 
joyed under the common law of the mediaeval age. The influence 
of this thinking, which persisted w'cll into the 20th century in 
many quarters, upon the increase in the more subtle types of adul¬ 
teration of that century wa.s undoubtedly very considerable. 
These and similar competitive considerations called for more and 
more specific, and drastic, legislation as time went on. 

As with most legislative reforms the English adulteration laws 
had their origin in the devoted efforts of a small, earnest group 
of men. The editor of The Lancet (Wakclcy) in the very first 
i.ssuc (1850) published a report of the Analytical Sanitary com¬ 
mission. a body which he had established. This report, a.s much 
as any one influence, furnished the impetus to the act of i860, 
and to the later and more comprehensive Sale of Food and 
Drugs Act of 1875 which formed the basis of the modern act. 
Originally directed mainly toward the harmful and insanitary 
types of adulteration, the orientation was increasingly toward 
the economic type as time went on and the caveat emptor doc¬ 
trine began to give way to the feeling that the consumer was so 
far removed from the highly organized and complex methods of 
food and drug production that he was powerless to protect him¬ 
self. 

Early and Modern Adulteration in the United States.— 

The industrial revolution had a similar, though perhaps later, 
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impact on the United States. Many of the states found it ncces- 
sar>' to enact laws against adulteration of various coramoditics. 
The preoccupation with property rights and with the welfare 
of the farmer directed much of the early legislation against the 
adulteration of such commodities as fertilizers. Many state fer¬ 
tilizer laws were passed in the 1870s, and a little later came 
the very comprehensive feeding stuffs laws, as well as laws 
against the adulteration of insecticides, agricultural seeds and 
even, in a few states, paints, linseed oil and turpentine. Foods 
came in for attention by the .states a little later. As in England 
.such legislation grew out of the health aspects of adulteration. 
A pioneer in this field was Dr. C. F. Chandler of the New York 
city board of health, which was established in 1867. Many other 
local boards came into being from 1850 to 1875. Milk and dairy 
products naturally got early attention by the.se agencies, though 
the adulteration of these products was pre.scntly turned over by 
many state.s to other agencies, which also concerned themselves 
with the economic adulterations, such as the watering and skim¬ 
ming of milk. These agencies were given various designations such 
as dairy commissions, departments of agriculture, etc. Other 
foods produced or manufactured on the farm were gradually 
added, notably vinegar, lard, honey and maple (and other) syrup. 
Among the states which adopted early food laws of limited scope 
in (he period between 1S74 and 18SS were Illinois, New York, 
New Jersey, Maine, Nebraska, Ohio, Massachusetts, Tenn.'^yl- 
vania, Connecticut, Virginia, Iowa, Vermont and the District of 
Columbia. The state laws gradually increased in scope, and in 
1907 West Virginia, Texas, Tennessee, Arkansas, Georgia, Florida, 
Delaware and also the Philippine Islands adopted legislation 
modelled after the broad Federal act of 1906. 

In the field of national legislation there was a drugs act in 
1848, hut it was apparently little more than a gesture. Passing 
o\^er certain ads de.signed more to regulate foreign competition 
than to protect the consumer, with the observation (hat there 
were several, some of which were still extant in 1944, the year 
1906 marks the first really broad and comprehensive law, know-n 
as the Food and Drugs act of 1906. This was drawn broadly 
enough to include “other animals” than man, and thus was also 
a feed law'. As with the comprehensive English statute which 
antedated it by 46 years, the impetus behind it was the enthusi¬ 
asm and vigour of a few pioneers. Dr. Harvey W. Wiley and 
his devoted subordinates laid the scientific and factual ground¬ 
work in the 1880s which at once showed the crying need for a 
federal law and forged the analytical tools for detecting the 
crude and grossly fraudulent forms of adulteration which then 
prevailed. Credit is given by many to Upton Sinclair's Jungle 
for the final wave of popiular support which, after many unsuc¬ 
cessful efforts, finally passed the act—at that time a very revo¬ 
lutionary one—over the determined opposition of many of the 
large food, drug and patent medicine manufacturers. But reform 
was in the air and there were many other forces at W'ork in 
those >’ears, not the least of which was the gross carelessness on 
the part of certain food manufacturers which led to many scan¬ 
dals, the best -known being, perhaps, the death of large numbers 
of U.S. soldiers in the Spanish American war allegedly from 
“embalmed” beef. The epithet came from the use of formalin 
as a preservative, but there seems considerable doubt that the 
chemical cau.sed the deaths. Bacterial toxins seem a more prob¬ 
able cause. The Federal Meat Inspection act was also passed in 
1906, and perhaps the view is a correct one that the Food and 
Drugs act rode in on the shoulders of the Meat Inspection act. 
At any rate this was the first example of compulsory .supervi.sion, 
by federal inspectors, of all food manufacturing plants in fed¬ 
eral jurisdiction; that is, doing an interstate business. The 
legend “U.S. Inspected .and Passed” on meat and meat products 
became known to all who could read. As time went on other food 
products went under resident inspection, and also bore special 
legends; but the enabling legislation was usually permissive 
rather than mandatory in nature. 

MODERN POOD ADULTERATION 

The early instances of adulteration indicate their crudity and 


their consequent relative ease of detection by the consumer, at 
least after the article came to his table. By that time it was 
rather late to do any “bewaring’’ until the next purchase, and 
even .then he had no assurance that the vendor next door did 
not debase his product still more. Perhaps the proverb about 
the proof of the pudding being in the eating was born of such 
a situation. But as the rise of the factory gradually took the 
manufacturing of many foods out of the home, and away from 
the farm and the village, the forms of adulteration became at 
once more insidious, more numerous and more difficult of detec¬ 
tion. The proof of the pudding was no longer in the eating, but 
in the laboratory. 

Detection of Adulteration. —In the dosing decades of the 
19th ccntuiy' few chemists of any kind were being trained in the 
United States, and practically no food or sanitary chemists at 
all. Many of the U.S. pioneers in these difficult scientific aris 
thus had to get their training in the European universities in 
those years; but the loaf was soon leavened and by the end 
of the first decade of the 1900s there were many able, well- 
trained scientists holding degrees from U.S. and Canadian insti¬ 
tutions. Not all of the men trained in the science and technology 
of foods entered the federal and slate services. A great many 
went into the food manufacturing bu.siness, and the contest be¬ 
tween the small minority of firms addicted to sharp practices 
and the governmental chemists may be likened to thac between 
armour and armour-piercing projectiles. And chemistry W'as by 
no means the only science w'hich was called into play. In fact the 
detection of food adulteration at various times calls for the 
tools and the skills of practically every one of the natural sci¬ 
ences, and even ventures into mathematics and psychology us 
well. A few examples will suffice to illustrate the point. 

The making of vinegar from dried apples or dried apple waste, 
and the palming off of this vinegar under such names as “pure 
apple cider vinegar” was the subject of much scientific inve.stiga- 
tion, and of much litigation as well, in (he earl\’ decades of tlie 
20th century. Because all the dried apple products were sul¬ 
phured to prevent undue darkening, a simple chemical test for 
(he sul])hur compounds in the vinegar was all that w^as needed to 
detect the fraud. But the next move of the chemist empiloycd 
by this particular manufacturer was to remove the sulphur com¬ 
pounds with barium carbonate, which forms an insoluble com¬ 
pound with the sulphates jiresent in vinegar made from sulphured 
apple products. But like all things, “insoluble” is a relative term 
and the barium sulphate did dis.solve to the extent of two parts 
per 1,000.000 or so, and the regulatory chemists devised a 
metljod sufficiently refined U) determine (his needle in the 
chemical haystack and to confirm its presence by means of spec¬ 
troscopy. 

The substitution of veal for chicken in some of the concoc¬ 
tions of bakers and butchers is one of the modern practices which 
in his day “the Preacher” must have had in mind when he said 
“(here is no new thing under the sun.” But the science and art 
of medicine has been invoked, since there is little chemical or 
histological difference between the two kinds of muscle, and 
the immunologist can make the discrimination. 

In the debasing of spices there is as a rule the substitution of 
one vegetable tissue for another, and the botanist (in the case 
of vegetable drugs he is called a pharmacognocist) with his 
trained eye, aided by the microscope if necessary, is able to tell 
the foreign substance as readily as one picks out “foreigners” 
in his own little home environment. Fortunately for the regula¬ 
tory scientist the analogous vegetable structures have far more 
individuality, both macroscopically and microscopically, than 
the animal tissues. 

Many poisonous contaminants of food, arsenate of lead insec¬ 
ticides on certain fruit for example, may be potentially injurious 
in quantities so minute that the ordinary chemical processes of 
titration or weighing are not sufficiently delicate for measuring 
purposes. Accordingly the lead is made to combine with a sub¬ 
stance with which it forms a compound of enormous tinctorial 
power, the intensity of which is then measured by photometric 
or spcctrophotometric means and the lead computed therefrom. 
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Factory sanitation assumes increasing importance as more and 
more of the ills that (lesh is heir to are traced to “carriers” of 
the disease, which carrier may be anything from man to rodents 
and various insects, intestinal and other parasites, protozoa and 
bacteria. 'I'he threat of injury to consurntT health may often be 
eliminated by heat processing, thorough cooking and chemical 
disinfectants, but this cannot always be counted on and there 
always remains the matter of wholesomeness, which is a much 
broader, though perhaps more elusive, concept than that of 
harmfulncss. The consumer’s feeling of revulsion and repug¬ 
nance to vermin and other tilth, or to decomposition, in a food 
factory has txarn taken for granted in most if not all of the 
modern definitions of food adulteration. Too often the evidence 
of such reprehensible' praclice.s in the food itself are not readily 
dctectaVile by chemical or physical tests, and again the various 
biological skill.s must be drawn upon. By elaborate and often 
time-consuming mt'lhods of comminution, digestion, flotation, 
straining, filtration and the like, the various tell-tale evidences 
of in.sanitation, such as rodent hairs, iri.sects or parts thereof, 
the excreta of such vcTinin, the mould fdaments and the dead 
bacteria, arc separated from a large mass of food. Any, or no, 
magnification may he used, and the biological material may be 
tom apart with needles, stained or otherwise treated to aid in 
identification, which last operation may call for the skill of the 
zoologist, the entomologist, the animal histologist, the bacteriol¬ 
ogist or the mycologist, to name only a few. 

These are but a few of many examples that could be cited. The 
modern probUmi is not as simple a.s it is sometimes stated, which 
is mainly in terms of the increasing subtlety of the methods of 
adulteration. Ibis is a real factor as will be evident from the first 
instance cited, but much of the difficulty in detecting the eco¬ 
nomic types of adulteration comes from the complexity of mod¬ 
ern manufacturing processes, and from the “normal variation” 
in the composition of foods in their natural, unmanufactured 
state. It is not at all unusual for the ordinary const it uemts of 
food in its natural state, to show as much as a one-and-one-half 
fold or even a twofold warialion, from maximum to minimum. 
Especially is this true with “the vegetable kingde^m,” since femd 
plants are as a rule far more adaptable to their environment than 
are the terrestrial and aquatic food aniinal.s. But the variations 
in the moisture content between old and young animals, and in 
fat content betw'cen the lean and the full-fleshed, are still a 
thorn in the flesh of the regulatory chemist who seeks to esti¬ 
mate with any degree of accuracy the amount of meat in “meat 
loaf” or the amount of fish in a “fish spread,” let alone the 
amount of chicken in “chicken soup.” The ditliculty, as has been 
indicated, is even greater with the food plants (using the term 
in its broadest sense). It extends even to comparatively “non- 
fabricated” foods .such as tomato juice. When all of the known 
and determinable constituents of tomatoes vary to the extent 
already noted, and in a most disorderly and unpredictable fashion, 
(he diffu'ulty of finding out, in a given in.stance, whether that 
cheapest and most convenient of ndulterant.s, water, has been 
(“ilhi'f deliberately or accidentally added by the manufacturer is 
great indeed. When it is remembered that tomatoes, and fruits 
and fresh vegetable tissues in general, contain only some 10 to 
I5(^. of solid material (the remainder being water), it is obvious 
that even a 207?, dilution from a convenient water tap would 
only reduce (he solids to So% of their former value, which is 
well inside the natural variations in compo.sition. The factors 
which influence com])o,sition are almost as complex and as unpre¬ 
dictable as those which enter into the enigma of human personal¬ 
ity. Variety, climate, season, soil, stage of maturity and even 
location on (he tree and .size of unit are a few of the important 
variahle.s. There arc others still more obscure which may cause 
wide swings in composition in (he individual units of fruit or 
vegetable irom the same tree or field. Thus it can be readily seen 
that the small minority of unscrupulous manufacturers could 
take advantage of this known variation to substitute W’ater, 
sugar, pectin and acid for fruit in a jam or jelly. With the exer¬ 
cise, by the manutacturer. of enough restraint to stay within 
the rather broad zone of natural variation, the regulatory chemist 


will need the support of the trained factory detective (inspector) 
to establish that in any given case the low analytical figures are 
caused by man-added water, and not the water which nature put 
into the fruit when it grew and ripened. 

Food Standards. —In determining adulteration of the eco¬ 
nomic cheat type it is obvious that one must have some standard 
of reference. Thus the usual pattern for the definitions of the 
various familiar kinds of economic adulteration in most of the 
modem food laws is somewhat like the following: “Food shall 
be deemed adulterated (i) if any substance be mixed or packed 
with it so as to reduce or lower or injuriously affect its quality 
or strength; (2) if any valuable constituent of the article has 
been wholly or in part abstracted; (3) if any substance has 
been substituted wholly or in part for the article”; etc. Obviously 
there must be some measuring stick for determining with a fair 
degree of certainty, in any given case, just what arc the metes 
and bounds of ‘The article” or “it” before it can be established 
that there has been debasement by addition, subtraction or par¬ 
tial sub.stitution. There is, of course, little opportunity for dis¬ 
pute over just what is “the article” when the food is at or very 
close to the original “raw material stage.” There is little or no 
difference of opinion as to what is an apple, an orange, a clam 
or a chicken, and it is only when we deal with fabricated foods 
such as apple sauce, orange marmalade, clam bouillon or chicken 
soup that the acute need arises for some fairly definite and au- 
thoritativ'e standard of identity by which to determine the fact 
and the amount of debasement. Previous to the pas.sagc of the 
U.S. Food, Drug and Cosmetic act of 1938 the only authority 
for such standards was that of custom, that is, “ethical trade 
practice and common consumer understanding.” The sole ex¬ 
ception was the statutory standard of identity for butter passed 
in 1923, though it is true that many of the states had long before 
adopted statutory standards of identity for certain important 
dairy products, including fluid milk, cheese, butter and ice cream, 
and certain other food products made on the farm and already 
mentioned in History, above. Thus, before 1938 the Federal 
Food and Drug administration was forced to rely on “advisory” 
standards of identity for all foods but butter. These were given 
form and substance by the machinery of a joint Federal-State 
Standards committee which made proposals, held informal hear¬ 
ings and finally recommended standards which were then pub¬ 
lished, and thus acquired a certain validity. But being essen¬ 
tially the result of informal give and take, they were inclined 
to be on the lenient side when it came to minimum limits of com¬ 
position, and to have a tendency toward being vague and all- 
inclusive in the matter of permissive ingredients, rather than 
being definite and moderately restrictive. The old advisory stand¬ 
ard for white bread will illustrate the point: “WHITE BREAD, 
The product, in the form of loaves or smaller units, obtained by 
baking a leavened and kneaded mixture of flour, water, salt, and 
yeast, with or without edible fat or oil, milk or a milk product, 
sugar and/or other fermentable carbohydrate substance. It ma>' 
al.so contain diastatic and/or proteolytic ferments and such mi¬ 
nute amounts of unobjectionable salts as serve solely as yeast 
nutrients. The flour ingredient may include not more than 
of other edible farinaceous substance. White bread contains, 

I hour or more after baking, not more than 38% of moisture. 
The name ‘bread’ unqualified is commonly understood to mean 
white bread.” 

The natural result of having no legal standards was that when¬ 
ever a manufacturer of Cheddar cheese, say, might put more 
than 39% moisture in his product or less than 50% of fat (on 
the water-free basis), trade and consumer witnesses had to be 
brought in to establish that, at that particular moment in time 
and space, the understanding was that a product which trans¬ 
gressed these limits was no longer Cheddar cheese. The same 
was true of a jam manufacturer who used less than 45 parts of 
fruit to 5s parts of sugar. 

But the act of 1938 clothed the Food and Drug administra- 
ion with authority to promulgate fully legal standards of iden¬ 
tity for most foods. It provided that, after the prescribed form 
of administrative hearing had been held and the standard pro- 
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mulgated in accordance with the statute, the identity of the food 
defined became as definite and as valid as if established by act 
of congress. Such standards were to remain in force until 
amended by a similar process, or until overthrown by the circuit 
court of appeals. However, “the findings of the Administrator 
as to the facts, if supported by substantial evidence, shall be 
conclusive.” Up to the spring of 1944 some 180 individual food 
products had been standardized and every challenge to the valid¬ 
ity of the standards had been successfully met. There could be 
no identity standards for fresh or dried fruits or vegetables since 
the act exempted them, making an exception in the case of fresh 
avocados, cantaloupes, citrus fruit and melons and then only as 
regards maturity and the effects of freezing. The 1923 statutory 
standard for butter was revalidated by the act of 1938. 

It followed that, with a standardized food, the standard 
“proved itself”; and the only legal proof necessary was of the fact 
that the particular food in question did not conform to the 
standard. Thus, one of the great gains of the act of 1938 was 
doing away with the parade of consumer and trade witnesses 
previously necessary in every closely contested case involving 
economic adulteration. 

Quality Standards.—While it is obviously of paramount 
importance to the housewife that her food be not deba.sed by 
any of the various types of economic adulteration, it is also very 
important that she be not deceived or misled as to the quality 
of the particular food even though it be of the exact identity 
implied by the name. If, for example, she pays a grade A price 
for canned tomatoes she expects not only unwatered canned to¬ 
matoes but also tomatoes of top quality. If she got grade B 
tomatoes under a grade A label the substitution would ordi¬ 
narily be regarded as misbranding, rather than adulteration. 
But since the transaction involves complete substitution of an 
inferior article for a superior one it is also a special case of the 
substitution form of adulteration already mentioned. The need 
of legal standards to determine and measure such a substitution 
is of course identical with that of identity standards with legal 
force and effect. The need was first recognized by the canning 
industry itself, which in 1930 sponsored a bill, that was enacted 
into law, authorizing a standard of quality (and fill of container) 
for most canned foods, but no others. Foods falling below 
their respective (minimum) quality standards were required to 
bear a specified substandard quality label. The U.S. act of 1938 
carried authority for only a single (and therefore a minimum') 
standard of quality for each food, with the same qualifications 
as for identity standards plus an admonition, in the case of 
canned fruit.s and vegetables, to give consideration “to the sev¬ 
eral varieties of such fruit or vegetable.” By the spring of 1944, 
seven such standards of minimum quality had been promulgated, 
all of them in the realm of canned fruits and vegetables. Prod¬ 
ucts failing to meet these standards had to bear a specified 
warning legend which read “Below Standard in Quality—Good 
Food, not High Grade.” While federal legislation had been pro¬ 
posed calling for multiple standards of quality with legal force, 
none, of these proposals had been enacted into law in the 
United States up to 1944. The Dominion of Canada, however, 
enacted such a law about 1927 which made mandatory the state¬ 
ment of grade on the labels of all fruit and vegetable products 
for which governmental quality standards (grades) had been 
formulated. This provision applied to all canners shipping any 
of their output out of a province. By 1940 there were grade 
standards (usually for a series of 3 grades in each product) for 
31 canned fruits and vegetables. 16 frozen fruits and vegetables 
and for dried apples. The regulations, which had legal force, made 
the Dominion inspector the judge of the true grade of the prod¬ 
uct, as distinguished from the grade declared on the label. 

Fill of Container Standards. —When food is purchased in 
opaque containers, the ordinary “tin can” for example, the 
consumer has in some cases no certain a priori method of deter¬ 
mining whether the can is or is not well filled. Canned fruits, 
for example, usually consist of properly prepared fruit and some 
liquid, ordinarily sugar syrup. The unscrupulous canner might 
therefore, especially when fruit was scarce, fill the can only 
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partly with fruit, substituting syrup for the rest of the fruit which 
should have been there. In extreme cases he might even leave 
an empty space where fruit should have been. Both types of 
shortage are popularly known as “slack filling,” and both are 
far more frequently the result of carele.ssness and accident than 
of design. However, there was enough deliberate “chiselling” by 
the outlaw fringe of the food industry so that a fill of container 
provision, similar to that of 1930 for canned foods, was extended 
to all foods. More than one standard could be promulgated for 
a single food if the packaging or other circumstances warranted. 
Such standards had to take into account “natural shrinkage in 
storage and transit of natural food.” They also had to consider 
the “need for the necessary packing and protective material.” 
As with the minimum standards of quality, containers not meet¬ 
ing the standard were required to be labelled with a rigidly stand¬ 
ardized legend, which read “Below Standard in Fill.” Up to 
1944 there were fill standards for five canned fruits, one canned 
vegetable and one canned marine product. 

Corrigible Adulteration.—It is obvious that when the eco¬ 
nomic adulteration consists of the complete substitution of a 
cheaper food for a more ex[)ensive one, say the substitution of 
oleomargarine for butter under a butter label, there are in¬ 
stances where a proper naming of the article of food would 
remove from it the stigma of adulteration. In the realm of the 
economic cheat type of adulteration no clear-cut line can be 
drawn between those adulterations which are corrigible by some 
sort of informative, labelling, and tho.se which are so inherently 
and palpably fraudulent that no form of labelling could, in the 
language of the U.S. act of 1938, “promote honesty and fair 
dealing in the interest of consumers.” In the last analysis this 
di.stinction, in any country, must be marked out by the courts 
by the slow process of deciding each case on its merits. There 
would probably be rather general agreement that the addition 
of chicory to coffee could be corrected by a thoroughly informa- 
tory label, but that the addition of water to milk could not. In 
between are the host of imitations, so-called “substitutes” and 
“extenders,” some of which will be dealt with later. 

Incorrigible Adulteration.—It is equally obvious that few 
if any of the forms of adulteration which arc potentially in¬ 
jurious or which arise from decomposition, or from contaminants 
or conditions rendering the food unwholesome or revolting, 
can be corrected by any sort of informative labelling. Such foods 
are, practically by definition, unfit for human use, and as a rule 
they have been relea.sed by the courts only on the condition that 
they be denatured in such a way as to preclude their u.se as hu¬ 
man food. An exception to such procedure would be a lot of 
food a portion only of which was adulterated in this manner, 
and which could be accurately and completely sorted into fit 
and unfit portions. There is, from the nature of things, only a 
hazy dividing line between those foods which are unfit for es¬ 
thetic reasons and those which are at least potentially harmful. 
Insanitary practices which at one time, and mainly through sheer 
luck, may contaminate food with filth or with destructive micro¬ 
organisms which offer no threat to health may at another time 
carry “food poisoning” and even death to consumers. While it 
may be arguable that the threat to health is practically nil in 
such foods which receive proper “sterilization” by heat after 
being sealed in the container, there must always be the qualifi¬ 
cation that the heat treatment and seal are “proper” and adequate 
for the situation at hand. Then too, the feeling of revulsion at 
carelessness in the handling and preparation of food cannot be 
laughed off by quoting the old saws about one’s “peck of dirt” 
and the harmlessness of “what you don’t see.” These date from 
a time and a philosophy of sanitation which was characterized 
by a sickness and death rate from milk-, water- and food-borne 
epidemics which would be appalling in modern times. Such think¬ 
ing is as outmoded as the caveat emptor doctrine, of which it 
is really one aspect. 

Preservatives.— A chemical pre.serN'ative is defined in the 
regulations under the U.S. act of 1938 as “any chemical which, 
when added to food, tends to prevent or retard deterioration 
thereof; but does not include common salt, sugars, vinegars, 
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spices or oils extracted from spices, or substances added to food 
by direct exposure thereof to wood smoke.” The act requires in 
general that chemical preservatives added to food be disclosed 
on the label by stating "that fact.” However, in the hearings on 
identity standards evidence was required in each case of the 
nece.ssity and the “con.sumer interest” surrounding the proposed 
use of a given preservative, also of its harmlessness to health. 
The dividing line between chemical preservatives and “poisonous 
or deleterious” substances remained to be drawn by the courts. 
The latter substances will be dealt with later. 

The problem of pre^servatives has been handled differently in 
various countrie.s. Many European countries have designated 
the chemicals that may and may not he used, and have specified 
tlie foods, and the maximum limits for each food and permitted 
preservative, in wiiirh they may be used. In the United States 
this is done only in the case of standardized foods. In general 
a harmless fireservativc is regarded a.s permissible when its use 
does not ojierate to encourage insanitary practices either in the 
manufacturing operations or later after the container is opened. 
Another condition, usually interdicted by most food laws, would 
be the concealment of damage or inferiority. Again, (he sole 
exiu.se for a preservative might be to permit the sale and use 
of a “thinner” jiroduct (more added w'ater) without ri.sk of fer¬ 
mentation during shipment or use. The tendency during the first 
three decades of the 20th century seems to have been to use 
fewer chemical preservatives in fewer foods. Tho.se which were 
demonstrably more harmful, such as boric and .salicylic acids, 
formaldehyde and the fluorine compounds, to name only a few, 
were abandoned under pressure of food laws and regulations, 
medical and toxicological opinion and enlightened self interest 
on the part of food manufacturers. Later there was a tendency 
in the opposite direction, a tendency, at (east on the part of cer¬ 
tain manufacturers of chemicals, to exploit some of the newer 
ones for use as food jireservalives (sometimes under euphi'inistic 
names) without adequate research as to their potential threat to 
consumer health, an obviously difftcult and unsatisfactory pro¬ 
ceeding at best. With the uncertainties of translating results on 
experimental animals into human tenus and the utter impossi¬ 
bility of assessing the impact of several of these unknowns at 
once on the human organism it would seem that Pope’s dictum 
“be not the fust by wliom the new are tried,” would be peculi¬ 
arly applicable to those who seek, by the use of organic chem¬ 
icals unknown a few years before, to deprive food “of the nat¬ 
ural corruption that flesh is heir to.” 

Food-borne Disease. —As used here the term includes infec¬ 
tions with j)athogenic bacteria or other parasites and i>oisoning 
from the t(^xins elal)orated by such organisms. Tyiflioid has an 
old and (iishonoural)le record as a food- and water-borne disease, 
but modern methods of water, milk and general sanitation have 
enormously reduced the contribution of the human “typhoid 
carrier” to food-borne disease to ^ small fraction indeed, in all 
but the most primitive rural communities. General familiarity 
with typhoid fever and its near relatives is such that further 
elaboration appears unnecessary. One of the mo.st deadly of 
bacterial toxins is that of the Ilotulinus organism, said by many 
to be the mo.st deadly poison known. It is seldom found in com¬ 
mercially jnepared foods, but takes its relatively small toll of 
lives each year among those home canners who arc ignorant or 
careless as to the proper safeguards (xcr Botulism). Since the 
organism is a spore-former it takes a temperature higher than 
that of boiling water to kill, and since it grow.s only in the ab¬ 
sence of air and at temperatures not tolerated by most organ¬ 
isms. it has a free held in canned foods not adequately pressure- 
cooked if the spores were initially present. Fortunately the toxin 
is rendered innocuous by vigorous, thorough boiling after the 
can is opened, but the safe rule is never to eat or even taste any | 
such food winch ha.s the slighte.st odour of decomposition. 

An extremely painful and frequently fatal food-borne disea.se 1 
is trichinosis, caused by the well-known parasite fairly common 
in pork products. I'here is evidence that the parasite travels a 
Nicious cycle via uncooked garbage fed to hogs. It is well-know'n 
that trichinae cannot Itc eliminated from pork, nor can they be 


detected by the layman, and that therefore thorough cooking is 
the only safeguard. Occasional epidemics are traceable to eating 
certain smoked or other “cured” pork products not prepared and 
cooked under adequate supervision. Nearly every adult has, at 
some time, had an attack of so-called “food (or ptomaine) poi¬ 
soning,” characterized by a rather sudden onset, violent gastro¬ 
intestinal pains and diarrhoea or vomiting or both. As a rule 
recovery is fairly rapid and uneventful, though not always. Like 
typhoid, the causative organisms arc often traceable to “carriers.” 
A boil, or a sore throat may harbour organisms of the coccus, 
and particularly the staphylococcus, group, the toxins of which 
may produce such effects. Unlike the toxin of Botulinus these 
in general arc quite resistant to heat. The organisms on the other 
hand arc fairly sensitive to heat, and so the first line of defense 
is to eliminate the human carrier as far as possible, the next to 
cook the food adecjualely and the last to refrigerate until the 
food is eaten so that no chance survivors can grow and produce 
their poison. Sre also Food I'otsomng. 

Inorganic Poisons.—The princijial, though not the sole, con¬ 
tributors of these to foods are the insecticidal sprays, and espe¬ 
cially tho.se u.scd on aiiples and pears. Arsenate of lead is an old 
favourite, but fluorine compounds, notably cryolite, have come 
to the fore in recent years, especially in the heavy producing sec¬ 
tions. Such sprays are neces.sary to the production of marketable 
fruit until such time as they are replaced by less toxic organic 
in.secticides. In the latter field remarkable strides were made, 
notably under stimulus of World War II. Meanwhile the com¬ 
mercial cleaning of heavily sprayed fruit is a part of the essen¬ 
tial routine of production. Chemicals, friction, detergents and 
2ven moderate heat may be necessary for reasonably complete 
removal. Control was such that not more than two or three ca.ses 
of actual poisoning from the con.sum])tic)n of sprayed fruit up to 
loqq had been fairly well authenticated. In the i)a.st, arsenic in 
deadly amount had entered food from imjjure acids employed in 
the food industry in the earlier, irresponsible days already alluded 
U). Lead, too, had contaminated cider and drinking water passing 
through lead pipe, but modern instances of this character are in¬ 
frequent indeed. Each year there are a few deaths traceable to 
careles.sness in the u.se of lead, arsenic and fluorine in.secticides 
in the home. Keeping roach i)owdcr, especially mixtures of fluor¬ 
ides and flour, in the vicinity of the flour bin is a fairly common 
cau.se of such fatalities. In general, manufacturers look to col¬ 
ouring .such poisons with dyes in order to protect the public from 
the consequences of their own possible carelessness. 

Artificial Colours.—^The act of 1938 pro^’idcd that all coal 
tar colours used in food had to be certified as to purity and non- 
poisonous character by the Food and Drug administration. It also 
declared a food adulterated if by the use of artificial colour or 
by any other device “damage or inferiority has been concealed in 
any manner”; or if such artifices made the food “appear better 
or of greater value than it i.s.” Such adult (‘rat ion is fundamental, 
and therefore not corrigible by any form of labelling. Again, the 
drawing of the line between what colouring transgresses the ban 
and what does not, must be drawn' by the courts in each indi¬ 
vidual case. Certain colourings are so purely decorative and con¬ 
ventional that little or no deception .'^eems involved—those on 
many types of confectionery for example. Certain others would 
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ficial colouring “stating that fact,” but butler, cheese and icc 
cream enjoy statutor>’ immunity. The regulations defined arti¬ 
ficial colouring as “a coloring containing any dye or jjigment, 
which dye or pigment was manufactured by a process of syn¬ 
thesis or other similar artifice, or a coloring which was manufac¬ 
tured by extracting a natural dye or natural pigment from a 
plant or other material in which such dye or pigment w’as naturally 
produced.” 

Among the so-called natural colourings used occasionally in 
foods are those derived from the annatto berry, from turmeric 
root, from green leaves, from .saffron flow'ers. from logwood and 
from certain lichens. Another, cochineal, is derived from an 
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insect which feeds on certain cacti. 

Artificial Flavourings. —Some of these are well-known to 
the consuming public in imitation flavouring extracts, cheap 
candies and frozen desserts and in certain soft drinks. Essen¬ 
tially the same restrictions are placed on their use as for the col¬ 
ourings above discussed. The regulations define the term as “a 
flavoring containing any sapid or aromatic constituent, which 
constituent was manufactured by a process of synthesis or similar 
artifice.” The above discussion as to deceptive and benign forms 
of artificial colouring is equally applicable here. Practically every 
highly prized flavour has been imitated, more or less successfully. 
All of the fruits, nearly all of the alcoholic beverages and most 
of the household extracts and flavours have their synthetic analogues. 
So also do maple syrup and honey, butter and cream, chocolate and 
coffee, spices and spice oils and many others. Many of these artificial 
flavourings are harsher and “thinner” than the. natural flavourings, 
but some of them are rather close to the real thing. Among these are 
betaiononc and methyl anthranilatc used respectively to imitate the 
flavour of red raspberries and grapes. 

Stabilizers. —This somewhat euiihemistic term has been applied 


from sputtering in the frying pan and so on. Many of them are nat¬ 
ural products of colloidal character such as gelatin, agar, gum arable, 
extractive,s from various marine plants and from the carob or soy¬ 
bean. Others are chemicals, usually of the “wetting agent” or emulsi¬ 
fying type, some of which were first used for industrial purposes such 
as calico printing or as detergents. As with artificial colours and fla¬ 
vours they have their legitimate and their illegitimate uses, with a 
large twilight zone in which the courts again must draw the line in 
each case. A fraction of one per cent of gelatin in ice cream to 
"smoothen” it is a familiar example of a benign use. 

Wartime “Extenders.” —The scriptural adage that “there is no 
new thing under the sun” is forcibly illustrated by the recurrent pat¬ 
tern of adulteration whenever a great war has been fought. Fond be¬ 
comes scarce and as a part of the urge to “make it go further” we 
a*c the advent of what came to be called by the rather over-euphe¬ 
mistic name of “extenders.” Tn their relatively mild form they are 
sold to the housewife by the grocer with the avowed purpose of 
making, say, a pound of coffee or butter “take the place of two.” 
Since the mixing of a pound of giound roasted cereal or dried legume 
with a pound of coffee, or a pound of butter with a pint of skim 
milk, in the honu kitchen is merely a form t)f self-deception (.assum¬ 
ing the family is let in on the .secret), the harm done usually consists 
mainly in paying a fairly high price for the roasted barley or the 
“butter stabilizer.” But the situation is quite different when the 
highly prized food is “extenfied” at the factory, and then advertised, 
labelled and merchandised in a manner designed to keep as much 
of the unvarnished truth from the housewife as the profiteer 
feels he can get away with. A few, only, of such adulterations 
prevalent in World War TI will be given. Many of them were 
reminiscent of World War T, and indeed of some of the earliest 
practices cited in History, above. Chocolate products were “stretched” 
with roasted soybeans and cottonseed, with chicory, burnt sugar 
and .synthetic flavour to heighten the illu.sion. Tea was mixed with 
ordinary dried lawn grass. Black pepper was “e.xtcnded” with 
charcoal, other spices with sawdust (reminiscent of the classic wooden 
nutmeg story). There were the usual “egg substitutes”—little more 
than some starchy material, a yellow dye and perhaps a “stabilizing” 
colloid. “Dried raisins” for the bakery trade were made by drying 
chopped-up whole bananas and moulding them into plausible dark 
pellets. Coco-nut was “stretched” with small, white corn flakes and 
artificial coco-nut flavour, nuts with roasted pumpkin seed “meats” 
or (in “peanut bars”) with puffed or roa.sted grains. Precious fats 
and oils were con.scrvcd by replacement in salad dres.sings with 
white mineral oil of no nutritive value and with a strong propensity 
to rob the system of the fat-soluble vitamins. Sugar was saved by 
replacing a good part of it in soft drinks with the sweetening chemical 
saccharine. The precious proteins of meat were “supplemented,” “en¬ 
hanced” and the like by other protein foods, all excellent in their own 
right but something quite different and much cheaper. Among such 
substances were dried dairy products, soybeans and cereals. Such 
practices may be necessary, or even desirable, under duress, but the 
buyer should no longer “beware” but rather should be fully informed. 

BiBLiOGRApnY.— A. E. Leach and A. L. Winton, Food Inspection and 
Analysis (4th ed, 1920); Andrew L. and Kate Barber Winton, The 
Structure and Composition of Poods, 4 vol. (ist ed. 19,^7); Associa¬ 
tion of Official Agricultural Chemists, Official and Tentative Methods 
of Analysis (5th ed. 1940); J. of the Assoriation of Official Agricul¬ 
tural Chemist's, P. O. Box 540. Benjamin Franklin Sta., Washington, 
DC.; Charles We.sley Dunn, Federal Food, Drug, and Cosmetic Act 
(1st ed. iq.^8) (It includes legi.slative history, debates, reports, etc.; 
text of old act of 1906 and Canadian act of 1927 in appendix.) 

(W. B. We.) 
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ADULTERY, the sexual intercourse of a married person with 
another than the offender's husband or wife (from Lat. adulte- 
rium). Among the Greeks, and in the earlier period of Roman 
law, it was not adultery unless a married woman was the offender. 
The foundation of the later Roman law with regard to adultery 
was the lex Julia de adulteriis coercendis passed by Augustus 
about 17 B.c. (See Dig. 48. 5; Pauli. Rcc. Sent. ii. 26; Brisson, 
Ad Leg. ltd. de Adidt.) (See Divorce.) 

ADUWA (also called Adowa), in the province of Tigre, 
Ethiopia, 145 mi. northeast of Gondar and 17 mi. cast by north 
of Aksum, the ancient capital of Ethiopia. Aduwa, a hill slope 



Aduwa. capital of tigr£. is the chief centre of trade between 

CENTRAL ETHIOPIA AND THE COAST. HERE IS SHOWN THE CHURCH OF 
THE SAVIOUR OF THE WORLD 


at an elevation of 6,500 fl., in a rich agricultural district, is an 
important market centre. Pop. 6.500 (est.). On a hill about 
2\ mi. northwest of Aduwa are the ruins of Fremona, the head¬ 
quarters of the Portuguese Jesuits who lived in Ethiopia during 
the i6(h and 17th centuries. 

An Italian invading force was crushed near Aduwa on March 
1, i8g6. In Oct. 1935 the Italians evened the score by bombing 
and then capturing the town. It was recaptured by British and 
Ethiopian troops in April 1941. (See Italy; Hist.; Abyssinia: 
Hist.) 

AD VALOREM. The tenn appropriately used in commerce 
for a duty which is levied by customs authorities on goods or 
commodities “according to value.” An ad valorem duty is the 
opposite of a “.specific” duty, which i.s chargeable on the measure 
or weight of goods. The early Engli.sh customs tax called “pound¬ 
age” was an ad valorem duly levied at the rate of one shilling in 
the pound, or five per cent. In Great Britain in 1927 the duties, 
commonly called “McKenna Duties,” on motor cars, musical 
instruments, etc., and most of those under the Safeguarding of 
Indu.stries act, were on an ad valorem basis, and duties of this 
description were also levied in several British overseas dominions 
and in the United States of America; in some cases a combined 
specific and ad valorem duty was leviable, particularly in the 
United Stales. 

The general practice in the United States is that duty is levied 
on the foreign export value, i.c., the actual cost at the place of 
purchase, or the home consumption value in the exporting coun¬ 
try, whichever is the greater. It is usual to require at the port of 
entry the production of an invoice with full particulars of the 
place where, lime when, and the person from whom the goods 
were purchased, and the actual cost of the goods and any charges 
on them. Such invoice has to be countersigned by the U.S. con¬ 
sular officer for the district from which the goods are actually 
destined for the U.S., i.e., place of consignment, not place of 
shipment. On arrival at the U.S. port of entry the invoice is sworn 
to by the importer. The definite establishment of the dutiable 
value is then decided upon by the appraisers at the port of entry, 
appeal lying to the customs court, formerly the board of general 
appraisers. 
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]En the British overseas dominions ad valorem duties arc usually 
assessed on the value of the goods in the home trade of the 
exporting country. In some countries, although nominally ad 
valorem duties are imposed by the tariff, in practice arbitrary 
unit values are fixed, either periodically as in the case of Egypt or 
permanently as in the case of Argentina; the prescribed ad va¬ 
lorem duty is levied on these arbitrary valuations, thus in effect 
making the duties si>ecific. 

It has been argued that, theoretically, an ad valorem duty is 
preferable to a sixjcihc duty, inasmuch as it falls in proper pro¬ 
portion alike on the high-priced and low-priced grades of a com 
modify, and no matter how the value of any article fluctuates the 
rate of taxation automatically adjusts itself to the new value. 
This adjustment has been of particular im[M)rtancc in countries 
where the currency has been subject to violent fluctuations or 
where prices have been notably unstable. In i)ractice, however, 
ad valorem duties may lead to great ineijualities and are also 
difficult to assess equitably; while the relative value of two com¬ 
modities may remain relatively unchanged under an ad valorem 
duty, yet owing to the difference in the cost of production, or 
through the different j)roportions of fixed and circulating capital 
employed in their manufacture, an ad valorem tax will be felt 
much more severely by one commodity than another, from the 
exporter’s point of view. Again, there is always a difficulty in 
obtaining a true valuation of the exported goods, for values from 
their very nature arc variable. 

Ad valorem fees are imposed by some countries (mostly Latin 
American) on the consular certification of invoices, which are 
necessary for the clearance of goods through the customs on 
arrival at the port of destination. These range from 2% to 10%. 

The term ad valorem is also used for British stamp duties. By 
the Stamp Act of t8ot, certain classes of imstruments, e.g., bills 
of exchange, conveyances or transfers, leases, mortgage.s, etc., 
must be stamped in England with the proper ad valorem duty, 
that is, the duty chargeable according to the value of the subject- 
matter of the particular instrument or writing. (.SVe Stamp 
Duty; Customs; Safeguarding of Industry.; 

ADVANCED GUARD, the protective detachment pushed 
forward in advance of nn army, or smaller force, moving towards 
the enemy. Although protective in purpose, its action is largely 
offensive in order to fulfil its duties. These are to gain informa¬ 
tion of the position and strength of the enemy’s main forces, to 
deny similar information to the enemy’s reconnoitring troops, to 
brush aside his advanced detachments and so prevent delay to 
the march of the main body. When the advanced guard eventually 
comes to grips with the real strength of the enemy, it should fix 
him securely in order to allow its own main force to deploy and 
manoeuvre. Gaining time is then as vital as saving time in the 
earlier phase, and for this purpose the advanced guard may have 
to re.sort to attack, defence, or an alternation of both. 

The role of an advanced guard may be likened to that of an 
outstretched arm of a man moving in the dark. Flank guards and 
rear guards are variations of an advanced guard whose names 
explain their roles. Outposts are a protective detachment to a 
force halted. 

ADVANCEMENT, a term used in English law to describe 
a sum of money or other benefit conferred by a father or a person 
ifi toco parentis upon a child by blood or adoption for the purpose 
of establishing such child in life. It may be considered thus; 

1. Advancements during a father's life when the father dies 
intestate. Ihe law as to this is of very ancient origin but is now 
summed up for our purpose in ss. 47 1 (iii.) and 49 (a) of the 
Administration of Estates Act 1925. By the former, when a person 
who dies intestate has during his life paid money or transferred 
proiH'rty to a child of his by way of advancement, or has settled 
money or property on a child of his on such child’s marriage, 
then, if on the parent's death intestate the child is entitled to a 
share of the parent s estate, the money or property adv'anced or 
settled is to be taken prinia facie as being so paid or settled in 
and towards the satisfaction of such child’s share of the estate 
as one of the next of kin, and must be taken into account in 
apportionating the estate among the i.ssuc of the intestate. The 


value of the advancement is what it is worth at the death of the 
intestate. By s. 49 (a), where a testator dies partially intestate, 
any benefits given to the issue of the testator by the will are 
to be brought into account as if they were advancements in distrib¬ 
uting the undi.sposed of estate among such issue. 

2. Double portions. The provisions of s. 49 (a) are really an 
adaptation of the equitable rule against double portions to cases 
of partial intestacy. By that rule, where a father or person in 
loco parentis by his will leaves a legacy to a child by blood or 
adoption and afterwards gives an advancement to such child, 
(hen if the advancement was of property of a similar description 
to that given by the will, the advancement is prima facie to be 
taken as an ademption, total or pro tanto, of the legacy. In the 
same way if the deceased has before he made his will covenanted 
to advance a certain sum to the child, then if, not having made 
the advancement during his life, he by his will leaves a legacy 
to the child, or if he dies intestate and the child is entitled to a 
share of his estate as next of kin, the legacy or the share of the 
e.statc is to be taken inf o account in total or pro tanto satisfaction 
of the debt due by the covenant. 

3. Formerly advancements out of the capital of property held 
in trust for sale for persons absolutely or contingently entitled 
could only be made by direction of the court. Now they may 
be made by the trustees at (heir absolute discretion, provided that 
no more than one half part of the cestui que trust’s actual and 
prospective share is so advanced, that if the person advanced 
becomes indefeasibly entitled to a share of the trust property 
the amount advanced shall be taken into account, and that no 
interest in the trust property taking precedence of his share shall 
be prejudiced by such advancement without the owner's consent 
in writing (see the Trustee Act 1925, s. 32). 

ADVANTAGE, that which gives gain or helps forw'ard in 
anyway (Fr. avafit, before). It is often contracted to “vantage.” 
In some games (e.g., lawn tennis) the term “vantage” is used 
technirally in scoring. A position which gives a better chance of 
success than its surroundings is called a “vantage ground.’’ The 
term “point of vantage” is used in sport, also generally, to set 
forth the occupancy, or attainment, of a favourable po.sition for 
competitive operations of whatever sort. 

ADVANTAGE, MECHANICAL. Mechanical advantage 
is obtained by using a machine which exerts a force greater than 

the force applied, and is expressed by the ratio-°-^^— 

force applied 

“Machine” is here used in its widest sen.se, the simplest form be¬ 
ing the lever. {Sec Mechanics.) 

ADVENT (Lat. Adventus, sc. Redemptoris, “the coming of 
Ihe Saviour”), a holy season of the Christian Church, the period 
of preparation for the celebration of the nativity or Christmas. In 
the Ethiopic Church it lasts from Nov. ii, in other churches from 
the Sunday nearest to Nov. 30, till Christmas. It is uncertain at 
what date the season began to be observed. A council at Saragossa 
n 380 forbade the faithful to be absent from church from Dec. 17 
-o Epiphany; but the first unquestionable mention of Advent is 
it the Council of Tours (567). It has long been recognized in the 
West as the beginning of the ecclesiastical year. The Roman 
Catholic Church forbids the solemnization of marriage during 
Advent. In many countries Advent was marked by diverse popu¬ 
lar observances, some of which still survive. In some parts of 
England poor women used to carry round the “Advent images,” 
wo dolls dressed to represent Christ and the Virgin Mary, visiting 
•very household and demanding halfpence. In Normandy the 
armers still employ children under 12 to run with torches 
hrough the fields and orchards setting fire to bundles of straw 
:o drive out vermin. In Italy the last days of Advent are marked 
>y the entry into Rome of the Calabrian pifferari who play bag¬ 
pipes before the shrines of the Holy Mother (as the shepherds of 
Bethlehem are believed to have done before the infant Saviour), 
ADVENTISTS, SECOND, members of religious, bodies 
whose distinctive feature is a belief in the imminent physical 
return of Jesus Christ. {See also Eschatology.) 

ADVENTITIOUS, coming from outside, in no sense part 
if the substance or circumstance (Lat. adventkius, coming from 
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abroad). Carlyle called a man’s clothes, or condition of life 
“adventitious wrappages,” as being superadded and not a 
natural part of him. In botany the word means “out of the 
usual place,” as a root or a bud arising at a point not normal 
for it. 

ADVENTURE, a hazardous enterprise. Thus an “adven¬ 
turer,” from meaning one who takes part in some speculative 
course of action, came to mean one who lived by his wits and a 
person of no character. The word is also used in certain restricted 
legal connections. Joint adventure, for instance, may be distin- 
gui.shed from partnership {q.v.). The bill of gross adventure in 
French maritime Jaw is an instrument making a loan on maritime 
security. The word was freely used of mercantile enterprises 
during the colonizing period: hence the title of “Merchant Ad¬ 
venturers.” (See Chartered Companies.) 

ADVERB, a part of speech modifying or qualifying an 
adjective, verb or other adverb. According to their function 
they are divided into adverbs of time, place, quantity, manner, 
etc. 

ADVERTISING, the process of disseminating information 
for commercial purposes. Advcrti.sement has existed from early 
times. Traders made themselves known and called attention to 
their products by mural inscriptions before the age of printing: 
a papyrus, discovered at I'hebes offering a reward for a runaway 
slave, is reputed to be 3,000 years old. 

The public crier, a civic institution in ancient Greece, is not 
yet extinct. In the middle ages the spoken word was almost the 
only mode of publicity in use. The invention of printing ushered 
in the modern period of advertising. The Bodleian library has a 
small poster or broadside by William Caxton, 7in. by sin., adver- 
ti.sing a service-book, “The Pyes of Salisbury Use” for sale at 
the Red Pole in the almonry of Westminster. It was issued in 
14H0. Printing alone made possible the transition from simple an¬ 
nouncement to the system of argument and suggestion which 
constitutes modern advertising, and (he medium of this develop¬ 
ment was the news})aper. The Mercuries or weekly papers some¬ 
times carried a few advertisements, including the first offerings 
of coffee (1652), chocolate (1657) and tea (1658). 

In June 1666 the London Gazette, No. 62, announced the first 
advertisement-.supplement, as follows: “An Advertisement—■ 
Being daily prest to the publication of Books, Medicines, and 
other things not properly the business of a Paper of Intelli¬ 
gence. This is to notifie once for all, that we will not charge 
the Gazette with Advertisements, unless they be matter of 
state; but that a Paper of Advertisements will be forthwith 
printed apart, and recommended to the Publick by another hand.” 

In No. 04 of the same journal, published in Oct. 1666, there 
appeared a suggestion that sufferers from the Great Fire of 
London should avail themselves of this means of publicity: 
“Such as have settled in new habitations .since the late Fire and 
desire for the convenience of their correspondence to publish 
the place of their present abode, or to give Notice of Goods 
lost or found, may repair to the corner House in Bloomsbury 
on the East Side of the Great Square, before the House of the 
Right Honourable of the Lord Treasurer, where there is care 
taken for the Receipt and Publication of such Advertisements.” 

Clearly, the restriction of the word “advertisement,” which for 
Shakespeare and the translators of the Authorized Version had 
meant information of any kind, to a business announcement was 
in 2 'he Taller of Sept. 14, 1710: 

“It is my custom, in a dearth of News, to entertain myself 
with those Collections of Advertisements that appear at the end 
of all our Publick Prints. . . . Advertisements are of great use 
to the vulgar. First of all, as they are instruments of ambition. 
A man that is by no means big enough for the Gazette may 
easily creep into the advertisements. ... A second use which 
this sort of writings have been turned to of late Years, has been 
the management of Controversy. . . . The inventors of Strops 
for Razors have written against one another in this way for 
several years. The third and last of these writings is to inform 
the World where they may be furnished with almost everything 
that is necessary for Life. If a Man has Pains in His head, 


Cholic in his Bowels, or spots in his Cloathes, he may here 
meet with proper Cures and Remedies. If a Man would recover 
a Wife or a Horse that is stolen or strayed; if he wants new 
Sermons, Electuaries, Asses’ milk, or anything else, either for 
his Body or his Mind, this is the place to look for them in.” 

By the middle of the century, advertising began to be 
complained of, and the stains which the practice of that age 
left upon its reputation are not yet quite obliterated. In The 
Idler Jan. 20, 1758, Dr. Johnson has: 

“Advertisements are now so numerous that they are very 
negligently perused, and it is therefore become necessary to 
gain attention by magnificence of promises and by eloquence 
sometimes sublime and sometimes pathetick. Promise, large prom- 
i.se, is the soul of an advertisement. I remember a washball that 
had a quality truly wonderful—it gave an exquisite edge to the 
razor! . . . The trade of advertising is now .so near to perfec¬ 
tion that it is not easy to propose any improvement.” 

PSYCHOLOGY OF ADVERTISING 

The psychology of advertising embraces the application of mod¬ 
ern psychology to the problems of advertising. Every effect has a 
cau.se: human behaviour is just as susceptible of interpretation in 
terms of cause and effect as are the movements of the heavenly 
bodies. To understand behaviour one needs to understand its 
cause.s, and to control behaviour one needs to get control of its 
causes. The control of human behaviour in the purchase of goods 
is the ultimate aim of the advertiser. 

Dynamic Psychology has disclosed the driving forces of the 
human machine to be motives, desires, needs and wants. Thus, 
human beings want food and drink, rest and comfort, protection 
from danger, comradeship with their fellows, superiority over their 
rivals, etc. The universal presence of the.se needs or desires guar¬ 
antees that only relatively slight stimuli need be applied to set the 
human being into action in order to satisfy them. The advertiser, 
knowing these facts, attempts not only to engender action by play¬ 
ing upon these motives, but also to show that his own product 
will satisfy a fundamental need more effectively than any other 
competing product. We find, therefore, that such a commodity as 
a tooth paste will be offered as a means of satisfying the desire 
for cleanliness, for beauty, for protection from disease, for pres¬ 
tige, for success in love, or in business. Other things being equal, 
that commodity which stimulates into action the most powerful 
motive will win the market. The use of argument and logic plays 
a minor role in successful present-day advertising in comparison 
with the direct appeal to desire. 

After the proper appeal i.s chosen the advertiser is faced with the 
necessity of presenting it to his readers most effectively. At every 
step in this proce.ss psychological i)roblcms are encountered. For 
instance, in order to attract and hold attention the advertisement 
must be different from its neighbours; it must be distinctive. Now, 
distinction of a given amount may be attained in a variety of 
ways and at varying cost, for example, by the use of a large space 
or by associating it with a novel radio program. But when full- 
page advertisements are too common, and the use of a given radio 
technique is too nearly universal, both these devices lose their 
power of grasping the attention. Many other psychological ways 
of making the appeal effective are known, such as the influence 
of a pleasant state of mind, however it may be created, upon the 
memory; the dependence of the comprehension of a message upon 
the intelligence level of its readers; the dependence of the effec¬ 
tiveness of the trade names and trade marks of commodities, of 
packages and other containers upon the ability of the reader to 
discriminate between them and those of competitors and imitators. 
All the.se matters of attention value, of aesthetic quality, of ease of 
comprehension, of freedom from confusion with imitations and 
many others have been measured by methods developed in the 
psychological laboratory. For instance, an adaptation of the 
familiar free association test has been employed to measure the 
influence of years of advertising upon the familiarity of certain 
commodities, trade names and slogans in the minds of the public. 
By presenting a series of commodity names to a sampling of con¬ 
sumers with the request that they report the fir.st thing suggested 



ADVERTISING 


196 


by tMcli, iL has been possible not only to determine the relative 
familiarity of produ( ts in the minds of people, but to analyse some 
of the most imjjortant factors that determined their status. On the 
basis of the intelligence surveys that have been made of the popu¬ 
lation of the U.S., the advertiser can adjust his story so as to be 
intelligible to any desired proportion of the population. Any ad¬ 
vertising message that is to reach as many as three-fourths of the 
{>eople of the United States mu.st be expressed in the .simplest pos¬ 
sible words, with short uncomplicated .sentences and, if printed, 
with the use of j)ictures whenever feasible. 

Choice of a Medium and a Product. —The choice of the 
medium in which the advertisement shall api)ear, whether it be 
radio, billl)oard, newspaper, magazine, theatre program or hand¬ 
bill, and the place where it shall appear in that medium are dc 
pendent upon such psychologi( al factors as attitude and intere.st. 
Is the hurried reader of a morning newspaper in the attitude fa¬ 
vourable to the imrehase of a given article, or is the radio listener 
sitting in a comfortable chair at home in the. evening in a more 
appropriate altitude? VV’hat is the most appropriate lime and place 
to make a favourable impression upon the professional man, the 
financier, the merchant or the labourer? 

More fundamental than all of these matters of the choice of an 
aiipeal and its presentation is the part that psychology may play 
in determining the nature of the actual product to be sold. It is. 
indeed, no longer necessary to guess at the popular taste. It may 
l.'c measurc'd upon a sampling of the buying pulilic. The pleasing¬ 
ness of a pro[)osed brand of coffee, a pattern of linoleum, a musical 
composition or a iierfume, as wx-ll n.s the name that shall he given 
to it, can be, and occasionally is, determined before it is ])ut upon 
the market through the simiile process of taking a census of pref¬ 
erences. 

The technique of measuring such subjective data as prefer¬ 
ences, likes and dislikes, as developed in the psyciiological labora¬ 
tory, is simple and applicable to an almost unlimited range of 
practical business problems. 

Experimental Studies of Advertising Psychology. —The 

earliest studies of advertising pr()l)lenis dealt with attention and 
how to attract it, as this was considered the primary requisite of 
successful advertising. Such questions as how big an advertise¬ 
ment should he, bow frequently it should be repeated, what col¬ 
ours had greatest attention value, what part of the i>rinted page 
attracted the most attention were examined in the psychological 
lahorator)' (H. Clale, On the Psycholoj^y of Advertishif^; Psycho¬ 
logical Studies, University of Minnesota, igoo). Problems of the 
iiK'niorv value of advertising were then attacked as .second only in 
importance to attention value. For this pur^wsc the laboratory 
methods for measuring recall, recognition and retention were 
adopted outright, or in slightly modified form (VV. I). Scott, The 
Theory of Adverti.dui', 1903, and II. L. Hollingworth, Advertising 
and Selling, 1913). The ajiplication of the “order of merit 
method’’ of Cat tell for measuring the value of a whole advertise¬ 
ment introduced a long series of researches of this nature, which 
have had a profound effect upon the content of the psychology of 
advertising (E. K. Strong. 7 'he Relative Merit of Advertisements, 
1911). 

In recent years more com[)lex and less tangible factors af¬ 
fecting advertising success have been subjected to experiment. 
For example, the power of the reader to discriminate among vari¬ 
ous commodities, advertisements, trade names, etc., has been 
tested with interesting results (R. H. Payntcr, A Psychological 
Study of Trade-Mark Infringement, i9;;o). The feelings and faint 
emotional states aroused by advertisements and their various 
components together with the factors that create and strengthen 
belief, such as positive and negative suggestion, have been meas¬ 
ured and evaluated. (See A. T. Poffenberger. Psychology in Ad¬ 
vertising, 19-5.) Radio advertising is (1940) being intensively 
studied by the above techni(]ues or slight modifications of them. 
Such problems as the measurement of entertainment value of a 
program, its effectiveness in making a product known, the meas¬ 
urement of value of special features of a program, and the de¬ 
termination of listening habits have been partially solved. 

[k. T. P.) 


COLOUR IN ADVERTISING 

Colour in advertising is as old as the painted sign.s of inns and 
shops. Commercial sign.s and business announcements created by 
the artist’s brush go back several centuries. The lithographed 
poster for advertising purposes, as used in the modern sense, 
started with Jules Cheret about 1867. In printing (see F^rinting) 
the first colour advertisement was for a rug, and was prepared by 
one of the large mail-order houses. The coloured electric sign 
followed close on the development of the incandescent lamp about 
the beginning of the 20th century. The coloured tube lighting 
(the Neon vacuum coloured Lube) came into vogue about 1925, 
and has largely revolutionized electrical display signs. 

It was the half-tone engraving, when developed into process 
printing, that made the use of colour practical for periodicals, 
catalogues, and other forms of printing, but, because of mechani¬ 
cal difficulties it was not until about 1910 that the use of colour 
became common in publication advertising. New iridescent inks 
(hat would fuse without blotting out certain tones, highly surfaced 
papers, and printing presses that would register perfectly, all had 
to be developed before colour advertising became i)ractical. About 
1920 the first rotary printing press was perfected for process 
coloured productions. Not until 1937 were the mechanical diffi¬ 
culties overcome to such an extent that it was economically prac¬ 
tical to print fractional page magazine advertisements in colour. 
Now it is not unusual to find fully one-half of the advertising 
space in periodicals printed in colour. 

Fosters and car and bus (or tram ) advertising is more than 9o(’,? 
coloured. Ow'ing to the fact (hat most poster printing is done by 
lithography, and that lithography developed colour processing 
long before it was practical on the letterpress, (hat form of ad- 
verti.sing has practically always been in colour. 

The first u.sc of colour in ad\’erLising was to attract the at¬ 
tention of the reader, but laboratory tests have indicated tluit 
adding colour increases the attention value of a display on a mag¬ 
azine page only 13Vr. As the extra cost of printing in colour is 
more than 13%, that was unprofitable. 

Colour advertising has been strikingly successful: (i) in por¬ 
traying goods in their actual colours, (2) in giving various arli- 
iles a setting of richne.ss and a refined atmosphere, (3 ) in show'ing 
the apiH'arance of the package or container, (4) in reproducing 
trade marks or other distinguishing features. 

Colour in advertising is probably a cause as well as an effect of 
the greatly increased u.se of colour in dress, in furnishing and 
decorating the home, in the variety of tones in which automobiles 
are painted, and even in the selection of finishing materials by 
architects. New colours in all these applications were so attrac¬ 
tively displayed in advertising that the vogue for colour was sped 
and spread by their vivid illustrations. 

As colour advertising became an important commercial factor, 
psychologists carried on extensive investigations to determine 
colour preferences, but without much succe.ss, in so far as their 
researches could he applied to advertising. That cool colours— 
blues and greens—arc more attractive for such displays as window 
(rimming in hot W'eathcr than reds, yellows and oranges has been 
shown. That the reverse is true only to a slight degree is some¬ 
thing of an anomaly. This same principle has been successful in 
advertising for .summer and winter resorts. 

That women once preferred red and men blue was demonstrated 
for wearing apparel, but it is probably true that tastes have 
hanged. As many red neckties as blue are sold by haberdashers, 
and more blue than red hats by milliners. 

That there is a physiological as well as psychological effect of 
colour, seems to be established by such popular expressions as 
‘feeling blue,” a “gray day,” “dark hours.” “a drab existence.” 
Al.so there is the acknowledgment adopted by accountants cen¬ 
turies ago of using blue for the debtor side of the ledger and red 
for the credit side, as those tones were supposed to be symptomatic 
of the feelings when incurring and discharging debt. 

Psychologists have established helpful combinations of colours 
in producing the maximum luminosity. The two colours which 
stand at the top for legibility for the greatest distance are black 
and yellow; the latter as background. Black on white is the next 
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most luminous combination. 

Also the cool colours used for tinting the walls of a room make 
it look larger than if in white. Red or yellow make it seem smaller 
than white. 

BmLiOGRAPnv.—Albert Henry Munscll, Atlas of the Munsell Color 
System (1915); Faber Berrien, Color in Modern Packaging (i 03 S); 
1 ). B. Lucas and C. E. Benson, Psychology for Advertisers (1930) ; 
A. T, Poffenberger, Psychology in Advertising (1932). (H. E. A.) 

UNITED STATES 

In the United States, the first newspaper was entitled Publick 
Occurrences both Foreign and Dome.stick, published in Boston in 
1690. This was succeeded in 1704 by The Boston News Letter, a 
weekly publication. The first issue of The Boston News Letter, 
published April 26, 1704, contained advertisements. It was 40 
years before this publication reached a circulation of 300 copies 
per issue. The early history of advertising, together with numerous 
sample advertisements of this early period, is well presented in 
Sampson’s History of Advertising. 

The Modern Period may be dated from about 1850. The 
reason for putting the dividing point between the early and 
modern periods at 1850 is the rapid apiH-arance of newspapers and 
magazines, which made possible the development of modern ad¬ 
vertising on a large scale. Advertising w'as impossible until print¬ 
ing developed and until people generally learned to read. One rea¬ 
son for the rapid increase in the number and distribution of 
advertising media at this time is probably to be found in the 
de\’elopment of transportation systems—railways and waterways. 
Prior to that time railway lines W'cre limited to restricted areas. 
There was no national transportation system. To illustrate the 
difficulties of transportation liefore that time, and even up to 1870 
or 1875, wc may quote the following announcement of the Keno¬ 
sha (Wisconsin) Telegraph in Rowell's Directory in 1869:— 

The* toun is renowned for the manufacture of wagons, which find 
a market all the way to the Rocky Mountains, and even to Oregon, 
being shipped by way of New York, 

This shows how difficult it was to distribute goods generally 
over the country. It is obvious, then, that without the possibility 
of transporting goods there was no need of advertising media of 
wide circulation, and furthermore media could not develop a wide 
circulation because they could not be distributed conveniently or 
rapidly. During the middle and latter part of the 19th century 
the development of a national transportation sy.stem made pos¬ 
sible the ready distribution of goods and publications. About this 
time also advertising agencies arose whose primary purpose was to 
serve as brokers of advertising space. They were rather different 
in this respect from the present advertising agency, which, in addi¬ 
tion to contracting for space, is, in its best form, an organization 
giving expert counsel and service regarding marketing and adver¬ 
tising plans and methods. 

During this period the number of magazines and newspapers 
grew very rapidly, so that in 1861 there were 5,203 magazines, 
papers and periodicals of all kinds in the United States. Yet ad¬ 
vertising was relatively limited as compared with the present 
day. Harper’s Magazine had its first advertisement in 1864; Scrib¬ 
ner’s in 1872. Magazine advertising on a large scale did not begin 
until about i860 to 1870. It was stated in 1926 that HarpeFs 
Magazine had approximately as many pages of advertising in one 
year as it had in its first 24 years. At first it was used chiefly as 
a medium for advertising the Harper publications. Advertising 
rates at that time began to assume real proportion.s. HarpeFs 
Weekly was receiving $35 an inch for its back page in the ’sixties. 

The first advertising agency was established in Philadelphia 
in 1840 by Volney B. Palmer. Later, offices were established in 
Boston and New York. Rates and contracts were not standard¬ 
ized at that time. The agent contracted for a certain amount of 
space with a publication and then sold it for whatever he could, 
receiving sometimes as high as 50% of the cost of the space as his 
commission. Among the better known early advertising agents 
were V. B. Palmer, S. M. Pettingill and George P. Rowell. In 
1938 the United States had about 1,800 advertising agencies. 
Some 122, including most of the larger ones, were members of 


the American Association of Advertising Agencies. 

Development of Higher Standards. —Since 1911 advertising 
has developed most rapidly as a standardized business. It was 
in that year that definite organized steps were taken to forward 
the movement of truth in advertising. In 1911 counsel for Print¬ 
ers* Ink, a leading advertising journal in the United States, formu¬ 
lated W'hat has become known as “The Printers’ Ink Model Stat¬ 
ute,” which has been adopted in a large number of states. This 
statute makes dishonest advertising a misdemeanour. 

It (fl) places the responsibility for deception upon the adver¬ 
tiser, (6) deals with questions of facts about goods rather than 
opinions and (r) designates the making of untruthful, deceptive 
or misleading statements a misdemeanour. Up to Feb. 1936 this 
statute had been adopted in 25 states in substantially the form 
in which it was originally prepared by counsel for Printers* Ink, 
and in 13 states in modified form. 

In these 13 states the modification which was made in the 
statute consisted for the most part of the insertion of the words 
“knowingly” or “with fraudulent intent.” It is obvious that this 
change very considerably weakens the force of the statute. Never¬ 
theless, the adoption of this statute has been a powerful force in 
bringing deception, misrepresentation and dishonesty in adver¬ 
tising under legal control. The Associated Advertising Clubs of 
the World, now known as the International Advertising associa¬ 
tion, the national and local advertising clubs and other organiza¬ 
tions have been active in pushing the adoption of this or similar 
legislation, which has been a powerful influence toward the reme¬ 
dying of objectionable practices. In addition to state legislation 
a number of larger cities have ordinances intended to check cer¬ 
tain undesirable advertising practices. 

About 1912, the As.sociated Advertising Clubs of the World 
at their annual convention adopted the motto “truth in adver¬ 
tising,” and established a National Vigilance committee in the 
United Stales, now called the National Better Business bureau, 
with the purpo.se of forwarding higher standards of honesty and 
reliability in advcrti.sing. This committee organized, in connec¬ 
tion with the various local dubs throughout the United States, 
local vigilance committees or Belter Business bureaus to eliminate 
objectionable, untruthful advertising. The purpose of the.se bu¬ 
reaus has been to carr>’^ on locally in each city active efforts, simi¬ 
lar to those of the national bureau, .toward the elimination of 
dishonest and objectionable advertising and related business 
methods. Up to 19.58, such bureaus had been established in 
over 60 cities, including Boston, St. Louis, Cleveland, Indianapo¬ 
lis, Kansas City, Des Moines, Minneapolis, St. Paul, Spokane, 
Portland, Ore., and New York city. 

About this same time the Associated Advertising Clubs of the 
World undertook definite educational activity in outlining courses 
of study and discussions to be conducted by the various local 
clubs, for the purpose of studying advertising methods and of 
improving them. A distinct service has been rendered in this 
connection by the several educational activities of the different 
local organizations. Colleges and universities began to give serious 
attention to the study of advertising by establishing well-defined 
courses of instruction. 

Facts About Circulations. —In 1914 there was organized the 
Audit Bureau of Circulations. This has become the leading agency 
for securing reliable information about the circulation and dis¬ 
tribution of publications. The work of this bureau came about 
as the result of several organizations which were interested in the 
endeavour to develop a generally acceptable means of obtaining 
reliable, standardized statements of circulation. It was felt that 
the time was ripe for devising such means, and that the adver- 
iser had a right to know what he was buying when he bought 
space in publications. It was desirable to know not only the total 
circulation but also something about the various aspects of this 
circulation, facts which are as important as the statement of the 
total amount of the circulation. 

About 1870 the only facts generally available regarding circu¬ 
lation were the statements in George P. Rowell’s Directory; and 
after that lime the Ayer Directory was the chief source of infor¬ 
mation. In order to bring about a somewhat more reliable state- 
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ment of rirtulations at that time, Rowell added a gold mark to 
the name of the publication if the publisher made an affidavit 
concerning his circulation. This was accompanied by an offer of 
$100 to anyone who could disprove the claim made. In general, 
the audit bureau rejwrts attempt to answer three main questions: 
(a) How large is the circulation? {b) Where does it go? and (c) 
How was it obtained? The bureau operates by requiring from its 
publisher meml)ers a .so-called publisher’s statement every six 
month.s. The bureau it.sclf make.s an audited report once a year. 

The Amlit Bureau of Circulations became of great value to 
advertising, because it made available reliable statements of cir 
culation covering many different phases. In ca.se of error, either 
intentional or unintentional, the bureau established certain rules. 
In case of error, a publisher or advertiser member of the bureau 
could ask for a re-audit of any publication, if he .so desired. If 
the re-audit proved that the publisher had misrepresented the facts 
the exi)en9e was to be borne by the publisher. This fact being 
then bulletined to the other members of the bureau, the publisher 
became lubject to suspen.sion and exjjulsion from the bureau. Up 
to Aug. 1939, :2 2i general magazines and periodicals were mem¬ 
bers of the bureau, 57 farm publications, 260 business publications 
and i,iii newspapers. In addition to publications, 229 national 
advertisers, 31 local advertisers and 133 advertising agencies were 
members. 

About 1913 there was organized in the United States the Asso¬ 
ciation of National Advertisers, another important influence in the 
study and development of advertising practices. Likewise, during 
that period publishers developed a distinct consciousness of cen¬ 
sorship of advertising. A considerable number of publishers took 
a definite stand with regard to the advertising which they would 
or would not accept. The announced or stat(‘d policy might not 
be fully lived up to in practice in all instances, but the best 
evidence of actual progress made in this regard lies in a compari¬ 
son of the present is.sues of leading magazines and newspapers 
with issues of the early years of the century. The improvement 
is marked. In addition to the elimination of objectionable and 
doubtful advertising, a considerable number of media went a step 
further by guaranteeing their advertising in the sense that they 
would either themselves make good on any misrepresentation or 
deception which appeared in connection with an advertisement, 
or would see that the advertiser in question made good. With 
most of the high-grade media a policy of guaranteeing is substan¬ 
tially implied, and is almost unnecessary in view of the com¬ 
mendable care which is exercised in rejecting questionable com¬ 
modities or irresjKinsiblc business bouses. 

In 1917 the American AssociatioJi of Advertising Agencies was 
organized. It contributed materially toward the establishment of 
standards of practices and uniform methods of procedure. In 
1925 it inaugurated a department of research for studying funda¬ 
mental problems of advertising and marketing. Finally, and per¬ 
haps most important, an increasing u.se of research methods devel- 
ot)cd. Here and tliere the.se methods appear to be thorough¬ 
going in finding the facts on which marketing and advertising 
plans may be based, scientific research and planning taking the 
place of guesswork. 

SUMMARY OP DEVELOPMENTS SINCE 1850 

Considering the period since 1850 as a whole, the chief develop¬ 
ments, in addition to those mentioned, may be designated as 
follows;— 

Growth in Quantity. —There has been a tremendous growth 
in the number of firms employing adverti.sing in one form or an¬ 
other. In 1938 there were about 12,000 firms doing some national 
advertising. The reiwrt entitled loo Leading Advertisers in Na¬ 
tional Fuhlicatiotis. prepared each year by the Curtis Publishing 
Co., mentions 14 firms which spent $1,000,000 or ov^er in that year, 
in 35 leading national magazines. In this list there were 86 firms 
which spent $200,000 or more in 35 leading national publications 
in 1933, There has been likewise an enormous growth in the num¬ 
ber of media. In 1830, it is estimated that there were approxi¬ 
mately 800 magazines and newspapers in the United States, of 
which some 50 were daily publications. Their combined annual 


circulation was estimated at about 60,000,000 copies, or a circula¬ 
tion of approximately 950,000 copies per i^sue. In 1830 the total 
population of the United States was 23.500,000. 

In 1861 there were 5,203 papers and magazines for a population 
of approximately 30,000,000. In 1938 there were 21,059 magazines 
and newspapers in the United States for a population of about 
130,000,000. In other words, there has been an increase of maga¬ 
zines and newspapers since 1861 of approximately 4 times, 
whereas the population during the same period of time has in¬ 
creased approximately 4I times; but since 1830 the population has 
increased approximately 6 times, while the number of magazines 
and new.spapers has increased almost 25 times. A more striking in¬ 
crease has taken place in the total combined circulation. The es¬ 
timated combined circulation per issue of ui magazines was 
(1938) approximately 140,372,925 copies, and the total combined 
circulation of the new.spapers approximately 72,429,100. Thus 
since 1830 there has been a growth in total combined circulation 
of all magazines and newspapers from less than 1,000.000 to 
approximately 213,000,000 per issue. Be.sides the marked increase 
in the number of media and in the extent of their circulation, 
there has been an equally marked increase in the amount of ad¬ 
vertising carried in a given issue of a publication. Two represen¬ 
tative newspapers in the United States show an increase in adver¬ 
tising space of 21% and 50% respectively over a ten-year period, 
ending at the close of 1938. 

During that period, also, there developed entirely new media of 
advertising, including bus and car cards, posters, direct-mail, 
motion-picture and radio advertising. Street-car advertising did 
not come into general use until about 1890, when the change 
was made from horse-drawn cars to electric cars. The mail-order 
field developed rapidly. Not only did mail-order houses spring up 
in large numbers during the period, but also business firms of all 
kinds dcvelofW'd a very extensive u.se of direct-mail material in 
I he form of circulars, catalogues, letters and so on. The large 
mail-order houses commonly sent out twice a >'ear upwards of 
15,000,000 large catalogues in addition to numerous .smaller de¬ 
partmental catalogues issued. Figures obtained in 1936 estimated 
the total approximate amount spent in direct-mail advertising 
to be $266,000,000; in 1938 the amount was almost $4,000,000 
greater. 

Adv&nce in Quality and Scope. —During the period under 
consideration there was a distinct improvement in the quality of 
adverti.sing. Methods of printing, typography, colour printing, art 
work and the like greatly advanced. Besides the mechanical im¬ 
provements there were likewise distinct advances in such essential 
qualities as accuracy of statement and descriptions, reliability and 
truthfulness. A widening of the scope of advertising developed 
rapidly. There was a marked increase in the variety of advertising 
used. Perhaps the dominating types of advertising which flourished 
originally—that is, about the middle and latter half of the 19th 
century—were patent-medicine advertising and circus bills and in 
general much unreliable, dishonest and objectionable advertising. 
As developed there is hardly a busine.ss or type of commodity for 
which the printed word is not used as a means of selling. Banks 
and financial institutions of high grade turned to advertising, find¬ 
ing it profitable to employ in a dependable manner the methods 
which had been found profitable by unreliable financial houses. 
Advertising suffered because of the objectionable features which 
were so prominent in its earlier development. For this reason, un- 
doubtedly, high-grade financial houses and to some extent other 
types of business were slow to take advantage of the possibilities 
which it offered; but, today, have adopted the modern techniques 
of general advertising. 

Public service institutions use advertising to place themselves 
before the public in the proper light, to .secure the co-operation 
of the community and to offer their securities to customers and 
to others. What is termed institutional or good will advertising 
is widely used, not only by banking or similar institutions, but 
by large firms of all kin^, retail stores and manufacturers. Causes 
of one kind or another—^local, national and international—use 
advertising to secure publicity and to gain adherents. Churches, 
charitable institutions, schools, educational endowments, public 
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health bureaus^ political parties, candidates and even governments 
find advertising a suitable and dignified means of publicity. In 
industrial disputes, employers and employees alike use advertising 
as a means of influencing public opinion, securing sympathy and 
moral support. 

The development of trade marks is likewise a conspicuous char¬ 
acteristic of the periods mentioned, particularly of the first 
quarter of the 20th century. A large proportion of the trade marks 
known throughout the United States and all over the world devel¬ 
oped during this time. Of the somewhat more than 300,000 valid 
trade marks registered in the U.S. Patent Office up to June 1938, 
practically none was used prior to 1870, and only a .small handful 
go back to 1885 or 1890, The development of national and inter¬ 
national business made trade marks virtually a necessity; and 
advertising became an important means, perhaps the chief means, 
of making them known to the public. 

Volume of Advertising.—Advertising is ydaving an impor¬ 
tant role in the operation of business. It is assuming such large 
proportions that it is difficult to estimate its magnitude and to 
calculate its exact place in commercial affair.s. We may gain some 
notion of its immense proportions from (he amount of money 
expended and from the amount of space used each year for 
printed advertising in the United States. It has been estimated 
that in the neighbourhood of $1,000,000,000 is spent annually for 
this pun^ose. Approximately $500,000 is spent annually for adver¬ 
tising any one of a score or more of well-known commodities, as 
fiigh as $5,000,000 and $8,000,000 being spent in exceptional cases. 
Or we may gain a concrete idea of the immensity of advertising 
from the cost of space for single advertisements in some of the 
leading media. Thus, for example, a page in a well-known monthly 
magazine in a single issue may cost $6,300, and the back outside 
cover $11,550. A page in a well-known weekly publication would 
run to $8,000, and the back outside cover $15,000. A page in the 
large metropolitan newspapers costs as high as $1,750 to $2,200. 
From .still another angle the immensity of advertising is indicated 
by the fact that approximately three-fourths of the cost of main¬ 
taining a newspaper or a magazine comes from its advertising 
space. 

The outsider naturally wonders whether advertising with such 
high rate.s for space can really be a profitable aid in selling; or 
whether it may not be an exjoensive luxury indulged in by large 
business concerns. The extent to which advertising plays a justi¬ 
fiable role in the distribution of goods is an important and intri¬ 
cate problem which must be dealt with in any important con¬ 
sideration of the subject. 

ADVERTISING IN BUSINESS 

There are wastes in advertising, but there are wastes everywhere 
in production, in distribution, in personal selling. Economy in the 
distribution side of business has lagged behind, but distinct 
advances have been made. Probably the chief sources of waste 
in advertising are;— 

(1) The lack of proper co-ordination between advertising and the 
other phases of a l)usincs.s—lack of co-ordination with distribution, 
personal sales, plans and production—advertising where there is no 
distribution, and the like. 

(2) The use of inefficient methods—weak, unconvincing and ineffec¬ 
tive appeals, poor presentation, ineffective technique, the use of too 
large space or too small space due to guessing in.stcad of finding the 
facts on which to build and plan. It has been estimated that if 
every piece of advertising material were made 10% more effective it 
would mean a saving of $r00,000,000 to the business interests of the 
United States. 

(3) The U.SC of advertising for commodities in circumstances in 
which returns are highly uncertain or for business ventures which arc 
too hazardous. 

(4) The excessive use of advertising in over-keen competition. 

(5) The failure to make all advertising literally truthful and de¬ 
pendable. Even if 96% or 97% of advertising were in the main 
trustworthy and meritorious, the remaining 3% or 4% would weaken 
the effectiveness of the rest-. 

(6) The use of advertising for illegitimate business, highly specu¬ 
lative investments, financial frauds or for commodities of doubtful 
value or actually injurious to mankind. 

Improvements are proceeding in all these directions. Funda¬ 
mentally, these sources of waste are not peculiar to advertising, 
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but due to the waste and inefficiency in business as a whole. The 
same sources of waste exist in oral selling—making plans on 
guesses instead of on facts, not being literally truthful and depend¬ 
able in every instance, a lack of proper co-ordination with other 
phases of a business, the waste of time on the part of talesmen 
and excessive personal expenditure. Preliminary time studies 
show that the average salesman uses only about 15% to 50% of 
his working time in actual selling. Fundamentally these wastes 
in oral as well as in printed selling arc not to be laid upon these 
two aspects of business, but arc due to conditions in bu,siness as a 
whole, to mi.stakcn judgment, to ignorance and moral weakness. 

The Case Against Advertising.—The actual total amount of 
money spent on advertising is large. The estimated amount spent 
in the United Slates in 1938 was $1,530,000,000. 

The question is. Who f)ays for it, and how far different would 
he the price of commodities .if this expenditure were entirely elim¬ 
inated, and in what w'ay would the methods of distribution and 
the cost of distribution be different.^ The critic assumes that this 
money is an economic waste and that prices are higher because 
of it. 

A second argument is that advertising has considerably in¬ 
creased the demand for, and the purchase of, luxuries and semi¬ 
luxuries, such a.s cameras, beverages, automobiles, pi.anos, phono¬ 
graphs, vacuum cleaners and so on. 

A third argument is that advertising has been responsible to a 
considerable extent for the increasing and widespread use of pack¬ 
ages, cartons, wrappers and labels for a large variety of prod¬ 
ucts. Advertising has been responsible to a very large extent for 
the development of standardized hrands and trade-marked arti¬ 
cles. These wrappers and containers cost money which sup¬ 
posedly is not a part of the price p>aid for commodities bought in 
liulk. The argument is that all of this exi)enditure is added to 
the price of the p)roduct. 

Relative Cost.—It is found that the amount actually spent for 
adverti.sing specific commodities differs widely from the amount 
w'hich the average pterson thinks is spjent for adverti.sing spxicific 
p>roducts. Almost every pjer.son wffio makes a general statement 
that the prices of commodities are higher because of the adver¬ 
tising, or that the money e.xpended for adverti.sing is w'a.sted, 
knows little about the actual facts of the relative amount of 
money expended for advertising a specific commodity. People 
quite generally have a greatly exaggerated notion of the amount 
of money spent for printed advertising. An investigation was 
made to determine the amount which people think is spent for 
advertising certain commodities. The results of the investiga¬ 
tion showed that p)eoplc generally over-estimate from four to five 
times the amount spent for adverti.sing specific products. For 
example, the amount sp^ent for adverti.sing a package of a leading 
food retailing at 10 cents was estimated by this representative 
group of persons as two cents, whereas the actual amount sp>ent 
by the manufacturer of this food for advertising a single pack¬ 
age was three-tenths of a cent, an over-estimation of about eight 
times. The average person believes that approximately five times 
as much money is expended for this purpose as is actually the case. 

Averages of expenditures for advertising by a considerable num¬ 
ber of firms in all lines of business show that actual figures 
are relatively small. Figures obtained by the Harvard Bureau of 
Business Research, and based on a considerable number of stores 
in each case, give the percentages of net sales expended for 
advertising for the years 1919 and 1920 in several lines of busi¬ 
ness. The table on page 200 furnishes the percentages. 

The average expenditure for advertising on the part of retailers 
is approximately 3% or less. Certain types of stores, in particular 
department stores, expend over that amount, and, on the other 
hand, a very considerable proportion of retailers spend under that 
amount. Figures .supplied by reliable sources show that the 
amount spent by manufacturers for advertising is from 2% to 
3%, and that therefore the expenditure for advertising as a whole 
is probably not over 4% to 5%. It is therefore evident that while 
the total expenditure for advertising runs into large figures, the 
relative expenditure in proportion to the cost of a commodity is 
small. In other words, if advertising played no part whatever in 
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Stimulating the sale of commodities, and if the cost of advertising 
were therefore directly added to the price of a commodity to the 
consumer, the price of an article would be almost inappreciably 
higher than it now is. An article selling at $i.oo would have to 
be sold at $1.04 or $1.05 if advertising were purely a dead expend¬ 
iture of money. Although the actual expenditure for advertising 
is relatively small—probably not over 4% to 5% in the aggre¬ 
gate—even this expenditure would be a serious waste if it pro- 

Pcrcentaf^n of Set Sales Expended for Advertising, in Retail Stores 


ComiTion 

Figure 

% 

V'ariety cliain.s .0.51 

Variety chain.s (it;.t8). o.jq 

Retail groceries (ly.G). 

Retail drug chains (iy.^2).1-62 

Retail shoe chain.s (19.^2) .2.98 

Retail jewellery stores (1927) . 3-4 

Women’s apparel chains (1931).* 5 

Department stores (i 9 .t 7 ) 3-2i 

Department stores (1938).3.31 


duced no economic or social value. The 1% to 3% spent by 
retailers, or the 2% to si)ent by manufacturers, would in many 
instances serve to make the difference between success and 
failure. 

Effects of Advertising.—In 1925 a National Distribution Con¬ 
ference was held in Washington under the au.spices of the Chamber 
of Commerce of the United States. The report of the committee 
appointed to investigate “Market Analy.si.s—Advcrti.sing and Ad¬ 
vertising Mediums” gives some information with regard to the 
point just brought up. The investigation consisted of a survey of 
articles which had ap;x‘ared in publications, giving specific data 
about the effects of advertising on costs and prices to the ulti¬ 
mate consumer; and in addition of a (juestionnaire which was 
sent out to a group of national advertisers, reejuesting specific 
data showing the effects of (heir advertising on their costs and 
prices. The results were tabulated and summarized in part as 
follows: 

From the data available it is hardly pos,sibIe to make a non- 
disputativc demonstration. Nevertheless, W'c believe that it can safely 
be .said that the use of effective advertising by national distributors 
as a general rule produces one or more of the following results:— 

(1) Decreases the cost of selling. 

(2) Lowers tlie co.st of jiruduction on account of increased volume. 

(3) Lowers prices to the consumer and thereby rai.ses the standard 
of living. 

(4) As a by-product, aids in the education of the general public. 

Data have been obtained from a numlier of national adverti.sers 

to show (he effects advcrti.sing has had ui>on the cost of production 
and the cost of selling, and prices to the consumer. It is realized that 
rliangc's in busine.ss conditions during the past few years and changes 
in distribution policic's within the individual companies make it very 
difticull to eliminate the variable factors and to prove the effects of 
advertising. The data which have been collected, however, seemed 
to indicate conclusively that the fust three results named above are 
brought about by advertising. . . . 

In addition to the four results obtained by advertising which have 
been mentioned above, advertising often has the following beneficial 
effects for the manufarturer, dealer or consumer;— 

(1) Advertising aitls in stabilizing production. 

(2) Advertising aids in standardization and quality. 

(3) Advertising aids in the simplification of products. (Elimina¬ 
tion of unnecessary items in the line.) 

(4) Advertising helps to prevent fluctuation in prices. 

Summary of Advantages—A beneficial effect of advertis¬ 
ing has been the reduction of seasonal fluctuation in the volume of 
business. In certain fields of busine.ss. the seasonable fluctuation, 
if not entirely eliminated, has been greatly reduced. The two 
seasons of buying men’s clothing have been greatly extended, and 
the sale of toys, formerly largely confined to the holiday season, 
is more evenly distributed throughout the entire year. The same 
is true of fountain pens, millinery, arms and ammunition, oranges 
and lemons and other products. The result has been a reduction in 
the cost of doing business. 

Advertising has aided materially in the standardization of prod¬ 
ucts and c]uality of goods. This has been brought about through 
the establishment of brand names and trade marks, which have 


become associated with uniform quantities and qualities in the 
mind of the public, until the recollection of a brand name of 
any number of specific products calls up the picture of a certain 
definite quantity and a certain recognized standard of quality, 
which the public has been educated to receive when it calls for a 
product by a specific trade name. Although the establishment of 
standard packages has probably added to the cost of commodities 
to some extent, it has had certain other advantages. It has facili¬ 
tated retailing, requiring less time on the part of assistants in the 
prefiaration of products for delivery to (he consumer, and it ha.s 
.secured a more hygienic handling of goods, particularly foods. 

The noteworthy advances made in the general level of living, 
in public taste, in personal and domestic conveniences, in the 
general use of cultural agencies, must be attributed in part to the 
use of the printed word in the form of advertising. Such jiroducts 
as automobiles and radios and the development in musical taste 
generally, vacuum cleaners, better-fitting clothes, better-construct¬ 
ed and designed houses, better-painted houses, evidence the ad¬ 
vance made in the level of living, due in a considerable measure 
to the insistent and continuous force of advertising. 1'here is no 
doubt that we should very likely have most if not all of these 
improvements and conveniences without advertising, but probably 
not so many people would have had them so soon. Printed pub¬ 
licity has no doubt heljx-d to educate people to want more and 
better things in food, clothing, housing, personal comfort and 
enjoyment. 

The almost universal reading of magazines and newspaper.s has 
been made po.ssibic largely, if not solely, through advertising, 
since more than three-fourths of the income of a periodical 
is derived from its advertising space. In this sense, the news¬ 
paper or magazine is practically a by-product of advertising. The 
trifling sum which is now charged for a newspaper or m:tgazine 
—in comparison with the large sum which such magazine or news¬ 
paper would co.st if it were not for the advertising which it carries 
—has made some form of reading matter availabli' to even the 
poorest classes of persons. Advertising revenue has made possible 
the large-scale production of newspapers, magazines and periodi¬ 
cals of all kinds, the social and educational \alue of which is 
beyond estimate. 

It seems to have been found from experience that some prod¬ 
ucts may be sold most economically primarily through personal 
salesmanship, that some products may be sold to certain clas.scs 
of people most economically primarily through printed .sale.sman- 
ship, but that probably the great majority of products may be 
distributed most economically by varied proportions of personal 
and printed selling. So long as competition is believed to be a 
desirable factor in human welfare, just so long will competitive 
means be used. Critics of advertising perhaps may neglect the 
fact that if advertising were eliminated or abolished other compet¬ 
itive methods would necessarily be substituted for it. If the use 
of advertising were eliminated, it is quite likely that its place 
would be taken in most instances by some form of ixTsonal selling, 
with its accompanying expense. The fact that numerous firms 
which have consistently and continuously used printed salesman¬ 
ship over a long period of years have survived from early periods 
of business activity may be taken as some indication that advcr¬ 
ti.sing has been found to be a fairly effective agency of business 
progress. (D. St.) 

MODERN ADVERTISING IN GREAT BRITAIN 

Complaints have been heard in our own time, though the 
loudest of them were directed against unsightly notice-boards in 
rural surroundings. A British society for correcting the abuses 
of public advertising has been active in this, but the suppression 
of fraudulent advertising was left to the industry itself. The 
national vigilance committee of the advertising association sys¬ 
tematically calls the attention of newspaper-publishers to doubt¬ 
ful annouheements, and the censorship committee of the British 
poster advertising association (a society of hoarding-owners) is 
powerful enough to suppress any poster calculated to offend 
public taste or morality. 

Such movements in restraint of abuses are a mark of the 
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EXAMPLES OF THE USE OF COLOUR IN PUBLICATIONS AND ADVERTISING 

Upper left: Water-colour illuttration reproduced in a four-colour advertiKernent 
Upper right: Direct colour photograph for a magazine cower 
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modern spirit in advertising, which claims the name of an 
economic necessity. Through the use of trade marks and other 
brands, it enables a consumer to identify wares of standard 
quality, while by aiding the distribution of merchandise, and 
sometimes facilitating the introduction of useful inventions 
\\hich could not be produced at all if they were not marketable 
on a large scale, it performs public services of no small value. 

The use of advertising as an aid to distribution of goods is 
traceable to the coming of railways and the factory system, 
early in the 19th century. When commodities of many kinds, 
formerly produced slowly by hand in small workshops, began 
to be turned out in large quantities by machinery, markets had 
to be enlarged, or overhead expenses and interest charges might 
have crippled the young factories. Simultaneously, improved 
and cheapened transport made it possible for manufacturers to 
seek custom far afield. 

Economic and Psychological Aspects.—Economic justifica¬ 
tion has only been claimed for advertising in quite recent times. 
George Binney Dibblce {The Psychological Theory oj Value, 
1024) showed that the measure of exchange value is the pur¬ 
chaser’s desire to possess. Distribution is perceived to be for 
l)ractical purposes an element of production, since production is 
useless without it. Distributive costs can be greatly reduced by 
publicity, but through the stress of competition, the economies 
thus obtained cannot be retained by the proilucer, who is there¬ 
fore stimulated to impro\'e the qualit^v of his wares or to 
reduce his prices. The consumer thus becomes the beneficiary 
of advertising. 

The statement nia>- seem to require ex{)lana(ion since the 
cost of advertising must necessarily be added to the price of the 
goods. Other and larger expenses, however, are reduced or saved. 
'I'he economy of mass-production is well known. The effects of 
advertising may be described as mass-selling. Where a specific 
article is demanded by the public and bought in large quantities, 
the expense of prevailing upon retailers to offer it for sale is 
greatly reduced. A commercial traveller, insleatl of selling by 
slow persuasion to a few shopkeepers, has only to call on the 
whole.sale trade for orders; sometimes travellers can be dis¬ 
pensed with altogether as salesmen, being employed only to 
stimulate the proper di.splay and exploitation of the goods. 

Vet another economic service of advertising to the public is 
the assistance W'hich it gives to the habit of using branded or 
trade-marked goods. Manufacturers of these have a natural 
interest in maintaining a good and uniform standard of quality, 
whereby the reputation of the brand is upheld. When large 
sums have been invested in advertising, the motive of self-interest 
in maintaining quality is proportionately great. If advertising 
did no more than favour the consumption of branded, and (as 
a consequence) standardized, wares, it still would have the 
economic ju.stification which is not inherezit in it regarded as a 
mere aid to competition. But it docs more. By giving news of 
desirable things it actually increases the volume of trade and 
in that same measure reduces unemployment. This fact is 
recognized and is turned to account in a highly significant use 
of advertising during the present century. In a certain number 
of industries in Great Britain manufacturers have banded them- 
.selves together to advertise their product jointly and uncom- 
petitivcly. This co-operative advertising, as it is called, has been 
applied to such manufactured products as gas, woollen textiles, 
tires, motorcars and paint; and such agricultural products as 
milk, British tomatoes and fruit. The success achieved in these 
and in other spheres is naturally encouraging other manufactur¬ 
ing and trading groups to similar acts of combined selling. The 
most conspicuous advertising campaigns of this character have, 
of course, been those of the empire marketing board, which 
enjoys a large government grant. Its operations are yet another 
instance of state advertising—this time of a productive nature, 
more agreeable to contemplate than those that served the deadly 
purposes of war. 

Apart from the effects of reasoned exposition, the psychological 
mechanism by which advertising operates to sell goods may 
briefly be summarized under two headings. 

Constant repetition of a name makes a path in the mind. 


The consumer, in want of a given commodity, tends to take the 
path made ready for him by the reiteration of the brand-name. 

Association of ideas has an effect somewhat similar on the 
subconscious mind. If an article be advertised systematically 
in a tasteful and elegant way, or if verbal or pictorial suggestions 
of an agreeable kind have been attached to it, the brand-name 
and an accompanying good opinion of it are entwined among the 
roots from which volition springs. 

A very similar kind of suggestion is exercised by the form in 
which goods are announced. Modern scientific salesmanship has 
discovered that emotion plays at least an equal part w’ith cold 
and deliberate reason in the selection of wares. Attractive and 
tasteful presentation in both goods and advertisements has an 
appeal which often proves irresistible. 

Organization.—The financial importance of advertising can¬ 
not easily be computed unless some agreement be reached upon 
what, for the purpose of the calculation, shall constitute an ad¬ 
vertisement. If the total cost of all press advertisement, hoard¬ 
ing-space and posters, of all other outdoor publicity and of the 
l)rinting and postage in advertising by circular, be added together, 
the yearly outlay must be enormous. There remains to be added 
very large payments for show-cards, signs, pamphlets, handbills, 
the window-dressing apparatus and equipment sent to shop¬ 
keepers or provided by them, price-lists, catalogues and other 
printed matter (often in colour) issued by the great depart¬ 
mentalized shops. A substantial sum for printing-blocks, litho¬ 
graphic stones and other materials consumed must also be taken 
into account. A lecturer at the London school of economics 
and political science estimated the annual total in Great Britain 
in 1919 at £100,000.000, and the charges for newspaper space 
have risen very considerably since then; but it is doubtful 
whether any satisfactory estimate can be formed. Several indi¬ 
vidual companies arc known to spend more than £200,000 annu¬ 
ally on publicity and a larger number spend £100,000 or over— 
in almost every instance for the marketing of cheap, popular 
commodifies. Nor is it easier to compute the number of per¬ 
sons employed in and by advertising. Among the specialized 
avocations which it has called into being arc those of advertising 
agents, contractors for poster-advertising, advertisement con¬ 
sultants, commercial studios (whose work is practically confined 
to the designing of advertisements), research men and window- 
dressing specialists; besides a large number of printers, lithog¬ 
raphers and blockmakers, wholly or chiefly employed in the 
varied services of publicity. 

In order to provide something in the nature of a qualification 
or certificate of proficiency, public examinations in the theory 
and practice of advertising were initiated in Great Britain in 
1925 by the incorporated society of advertisement consultants, 
and being continued annually, attracted a considerable number 
of candidates in each year. They have since been taken over by 
the advertising a.ssociation, which represents all branches of the 
business, and the certificate of either of these bodies is widely 
accepted as a qualification for employment. 

Of all the avocations directly concerned that of the advertising 
agent is the most important and the most varied; and it is to 
the work and influence of the great adverti.sing agencies that the 
vast growth and development of advertising since 1900 are chiefly 
due. The service of a first-class advertising agency to its clients 
includes direct examination of markets and elaborate research 
work; the designing of packages and wrappings for new articles; 
the invention of selling plans; the formulation of an advertis¬ 
ing policy and its embodiment in press advertisements and 
sometimes posters; preparation of window-dressing designs and 
materials and of show-cards, and contracting with newspapers, 
periodicals and hoarding-owners for the supply of space. Yet 
more important than these is the work, largely carried out by 
the agencies and also by advertisement consultants, of bring¬ 
ing to the^notice of manufacturers and others proposals for the 
benefit of their respective businesses by means of national or 
trade advertising, whereby tho.se who have not yet turned to 
advertising for the promotion of their business interests are 
induced to avail themselves of it. 
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A marke(} tendency now exists for advertising agents to claim 
something like [jrofessional status and to prescribe rules of 
conduct for themselves. In Great Britain an institute of incor¬ 
porated practitioners in advertising has i)een founded, whose 
standards of praciite are strict. 

Preparation of Advertisements.—For the actual prepara¬ 
tion of advertisements, as for the work of contracting with pub¬ 
lishers and the owners of hoardings and other outdoor sites, an 
advertiser may either keep his own staff or employ advertising 
agents and poster adverti.sing contractors. In most instances he 
prefers the latter course, entrusting the general conduct of his 
advertising to an agent, hut keejnng the control of it in principle 
and detail firmly in his own hands. It is to his advantage to 
emjiloy an advertising agency, as mcest of the work (including the 
drafting of advertisements and the jjrejiaration of rough designs) 
is performed without exix-n.se to himself, the agency receiving a 
trade discount on the jiricc of space. 

The agent's funclions are a matter of arrangement, but gen¬ 
erally speaking an adva-rti.ser pays for the drawings required for 
press or poster adv'ertising unle.s.s these are of the simplest char¬ 
acter, The larger agencies maintain a studio with a supervisor 
and a sufficient number of arfist.s and draughtsmen for their nor¬ 
mal requirements. At times of pressure, or when work has to be 
done for which this staff is not sutTnienfly well equipped, resort 
may be had to one of the commercial studios, and advertisers 
who prepare their own “{0|)y” are regular j)atrons of the.se estab- 
li.shments. The larger studios sometimes retain commercial artists 
of refutation, in addition to a whole-time staff of artists, 
draughtsmen, designers and what are termed lay-out men. The 
function of the last named is to eontrivc the skilful arrangement 
of type, and the well-balanced combinations of pictures and let¬ 
tering, with which the reader is familiar in adv^erliscmenls. 

Marketing Plans.—The distribution of an advertised article 
to the public is usually efbuted through retail traders and middle¬ 
men. To adverti.se anything to the puldic without first arranging 
that supfilies .shall be available when demanded is wasteful; the 
public will not always wait while the advertised article is ob¬ 
tained. Hence, the first step taken, when anything is to he 
marketed by the aid of advertising, is to convince the distributing 
trades that the advertising which is projected w'ill in fact create 
a demand profital)le to those who handle the goods. Retailers 
will then place initial orders for stocks cither directly or through 
middlemen, and the latter will place themselv’cs in a position 
to fulfil their further n'quirfinents. Advertisements in trade 
papers prepare the way for circulars and travellers, whose work 
is thereby expedited in the breaking down of what is known as 
retailer resistance. 

The expense of this preparatorv work is considerable, and the 
discount.s required by middlemen and retailers are nearly always 
much larger than the net profit of the producer. In some trades 
the largest manufacturers find it less expensive to maintain their 
own sho])s. The boot and-.shoe and margarine trades of Great 
Britain are examples. Another alternative is to advertise for 
direct order.s from the public through the post, when the term 
mail-order trading is used. This expression, like much else in 
advertising, is American, but the system has also been very 
higlily elaborated in Great Britain. Although orders for small 
anfl uncostly articles can be ohlaim-d in direct response to ad¬ 
vert isi-nn-nts in newsiiapiTS and magazines, such a(lvertisement8 
are more often used with the object of compiling a list of names 
for circularization. Where the price is more than a few shillings, 
the advertisement .seldom asks for any remittance, am,, if in¬ 
stalments are to be accepted, often gives no due to the price, 
merely offering a catalogue or descriptive pamphlet. Applicants 
for this receive very elaborate printed matter, showing signs of 
careful attention to detail and little, if any, regard for expense. 
Iho.se who do not respond with an order for the goods advertised 
receiVe further circulars and letters according to an organized 
plan known a.s the follow-up svstem. 

Such a system requires extreme patience and forethought, no 
detail being too small to affect results. In the marketing of 
goods trifles often make ])erfection. Variations in detail are 


purposely introduced and examined in the light of their elTect 
on enquirers; even the order in which the enclosures with a 
follow-up letter are arranged and the intervals at which successive 
follow-ups are sent out, are the subject of careful experiment. 
The follow-up process is continued as long as there are profitable 
returns. As the cost of each letter and its enclosures is con¬ 
siderable, when sent to a large number of persons, any argument 
and device which will bring the order to fruition earlier means 
a proportionate addition to the profits. 

Direct circularization of addresses from directories is a variant 
of mail-order trading if results are sought by post. More fre¬ 
quently it is employed by large and by small shopkeepers, occa¬ 
sionally by general advertisers w'hose goods are distributed 
through trade channels, though the latter have difficulty in ascer¬ 
taining whether their circulars bring profitable results or not. 
Unless a somewhat specialized public is sought, or a very com¬ 
plete and elaborately illustrated description has to be circulated, 
very little calculation is required to show that this method is 
much less economical than press advertising; but it is a valuable 
alternative where capital is not av,ailable for the latter, or in 
places where no local paper may be available as an advertising 
medium; but such places are few and far between. 

The Newspaper Press. —Systematic advertising dates from 
the rise of the newspaper press. At first grudgingly admitted, in- 
.serted or left out at the editor’s whim or convenience, advertise¬ 
ments came in time to exercise a reflex action on nearly all 
publications. The major revenue of newspapers and periodicals 
is derived from them, and great improvements in contents and 
production, accepted by readers as a matter of course, find their 
explanation and exchequer here. 

Until quite recent times, advertisers in the great majority of 
Briti.sh newspapers and periodicals laboured under a grievance 
not yet wholly redressed. Publishers resolutely withheld any 
information about the net sales of their publications, and per- 
h.ips even pcnnltted exaggerations as to the actual number of 
copies printed and sold to stalk about unchecked and assume 
the dimensions of mere rumour. In consequence, the advertiser 
rarely knew what measure of publicity his exi^enditure produced 
for him. He was in the dark concerning the arithmetic of 
circulation. A few publishers, however, broke away from the 
general silence and mystery, and from 1920 onwards the custom 
of publishing an audited statement of net sales, with the cer¬ 
tificate of a chartered accountant, has spread rapidly. The insti¬ 
tute of practitioners in advertising maintains an audit bureau, 
by which this practice is encouraged. (By net sales is meant the 
actual number of copies sold and paid for. Circulation is a 
vague term, but it must be borne in mind that one purchased 
copy of a paper may have several readers, the whole household 
in fact.) A partial censorship of advertisements by newspapers 
has likewise extended, and while only a few publi.sher.s assume 
overt responsibility for everything inserted, nearly all, with the 
assistance of the advertising association’s national vigilance com¬ 
mittee, take pains to exclude anything to which objection can 
reasonably be taken. 

The Cost of Press Advertising rose steadily after the end 
of World War I. The best evidence of the fact that the burden 
is not too grievous to be borne is the persistency with which this 
form of publicity is used and the apparent prosperity of those 
whose expenditure is largest. The cost might well appall manu¬ 
facturers of cheap commodities, were it not that the articles 
most largely advertised are those on which the percentage of 
profit is lowest. In a general sense it is true to say that the 
low'er the factory cost of an article the larger the return from 
advertising. Where gross profits are heavy, the cost of advertising 
is high. Household soaps, cocoa, beef-extracts, condiments, bread 
and similar general requirements are advertised on an enormous 
scale, and the highest payments are made for contributions to 
he efficiency of announcements relating to them. All these 
articles have to meet the competition of goods marketed without 
publicity. Economies due to advertising enable them to meet 
this competition by superior quality. 

Great sums are invested by advertisers in the writing and 




ADVERTISING SIGNS AND WINDOW DISPLAYS 


1. A display of smokers' requisites arranged in a "modernistic” manner 

2. Display of home furnishings of modern design In a New York store 

3. One of the world's largest electric display signs, at Times square, New 

York city. It Is 12 stories high, a block long and has 35.220 lamps 


4. Manikin used to display women’s gowns in U.S. shop 

5. Window display of Willow pattern design chinaware 

6. A corner of Piccadilly circus at night showing the illuminated adver¬ 

tising signs 
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PHOTOGRAPHY FOR BLACK AND WHITE REPRODUCTION IN ADVERTISING 

The »jse of hiohllghts «nd thadowt, desioned arrangement and iharp outlines Is important to the effectiveness of* 
this type of photooraphy 
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designing of announcements; and what is called copy-writing 
offers an attractive career to both sexes. The fact must not be 
overlooked, however, that the trading policy of which adver¬ 
tisements are the support and expression is more important to 
success than the advertisements themselves. Good writing and 
artistic decoration are important when they set forth and adorn 
some new or striking mode of distribution, where they reveal 
some new reason for preferring the article advertised, or where 
they turn the thoughts of the public in a new direction. 

Papers issued daily, whether morning or evening, are, on 
account of their practical and bu.siness-like tone (whereby the 
mood of readers is affected), best suited for the advertising of 
everyday needs and other commodities ordinarily bought by 
routine and not with slow deliberation. The daily paper is in 
some sort a daily guide consulted for information on a number 
of topics. He who desires to rent a house, to find a servant, to 
attend a concert, to order coal, to hear of bargains, to hire a 
car or to buy a dog, turns to the advertisements in his daily 
paper as a matter of course. Announcements on these subjects 
almost have the character of news; the paper would be incom¬ 
plete without them; but they would not be sent for publication 
unless such advertisements were known to bring replies. The 
newspaper which carries habitually the largest number of such 
small advertisements is the one to which more and more are sent. 
The appearance of numerous “smalls” or classified announce¬ 
ments, moreover, reacts on the quantity of displayed advertising 
sent to a paper, it being held that one in which the former appear 
must be powerful in the locality of publication. 

It should be noted that in comparatively recent years in Great 
Britain the national morning popular paper has extended its geo¬ 
graphical range and added consideraldy to its sales, while the 
evening papers in the provincial towns and cities have increased 
in power and importance. 

Improvements in printing-blocks, mechanically reproducing 
drawings or photographs, have brought to the daily papers a pre¬ 
ponderance of illustrated advertisements; and refusal to insert 
these, once common, is now the reverse. The only limitation 
placed on them (except on grounds of propriety) is that they be 
not over-obtrusive. Heavy masses of black arc relieved by scor¬ 
ing them with white lines, and this is often done in the newspaper 
office itself where something too black has been tendered. The 
rotary presses upon which daily papers are printed make it diffi¬ 
cult to produce satisfactory results with great masses of black, 
or with half-tone blocks if the screen is finer than 50 or 60 lines 
to the inch. For an explanation of these terms the article Photo- 
Engraving .should be consulted. 

The same difficulties do not occur in the slower flat-bed method 
of printing when smooth paper is used. Hence weekly illustrated 
periodicals are enabled to give advertisers the benefit of better 
printed half-tone blocks and in general of more perfect typog¬ 
raphy. This has led to a great development of illustrated public¬ 
ity with a corresponding attention to the suggestive value of 
pictures in advertising. 

The greater deliberation with which weekly and monthly period¬ 
icals are read, their higher price, and the automatic selection 
of a special public by the nature of the contents, makes these, 
on the face of them, more suitable for the advertising of expen¬ 
sive wares than are the popular dailies. The latter, by reason of 
enormously greater circulations, are employed by every class of 
advertisers, but only those who sell to a public which is entirely 
artisan can afford to confine their announcements to them. If 
what may be called the austerer part of the press be neglected, 
the richer and more cultured part of the public may be lost. The 
extension of public advertising has brought home to those who 
use it, and in some measure to their competitors also, that the 
real customer of every manufacturer is the ultimate consumer. 
It is just as needful for this ultimate consumer to be approached 
through his own especial part of the press as through the class 
of shops which he habitually uses. This lends importance to the 
illustrated weeklies and other “society” papers and the literary 
press far in excess of what could be attributed to them on the 
ground of circulation alone. 


Beside.s periodicals of general interest, many others devoted 
to restricted subjects exist and have importance for certain ad¬ 
vertisers. The monthly reviews—papers treating of almost eveiy* 
conceivable science, art and hobby, technical papers for the en¬ 
gineer and the manufacturer and trade papers for the shop¬ 
keeper—all have their places in the scheme of press advertising. 

Posters.—Next to the press, the most important medium of 
publicity is the poster—defined as a sheet or combination of 
sheets of paper, printed with an advertisement and intended to be 
displayed out of doors. This definition excludes other things 
sometimes loosely referred to as posters, such as window bills 
and painted or other signs on roadways. 

The poster, by reason of its size and the facilities which it 
affords for the use of colour, has a very powerful effect on the 
public mind. This effect is an instance of commercial sugge.stion. 
The impact, constantly repealed on the memory, of the name on 
a large coloured bill is almost irresistible. The aim of the adver¬ 
tiser is exactly that—to make his own brand synonymous with 
the generic name of the product which he .sells. For this reason, 
newspaper advertisements sometimes contain nothing but the 
name of the product advertised, w'ith some short phrase which, 
if associated with it for a period of time, is termed a slogan. As 
the effect sought is precisel)' similar to that of many posters, 
and as such announcements can be displayed before a much 
larger number of persons for a longer time by means of a poster 
than by the same expenditure of money in the press, the poster 
is often found to be a better implement for the purpose. It is 
estimated that a commanding display of posters throughout Great 
Britain and Northern Ireland may be obtained, together with the 
posters themselves, for i6o,ooo a year. An equal preponderance 
in the press would, at pre.sent rates, cost perhaps not less than 
£150,000. This comparison should not he accepted without re¬ 
membering that the attention received by a newspaper or period¬ 
ical is much clo.ser and more intimate than that given to a 
poster. Nor must it be forgotten that the newspaper is bought by 
the reader and has on that account a value beyond the intrinsic; 
and further that the new.spaper does in most cases enter the 
home. If more is desired than an instantaneous impact on the 
mind, the advertising value of the poster falls sharply. In its 
own sphere, however, it is at present unchallenged. 

Improved colour-printing processes and certain details of or¬ 
ganization have enormously influenced poster-advertising since 
it first began to have serious commercial importance. Small bills 
were pasted up out-of-doors at a very early date in the history 
of printing, as has already been shown. They may be presumed 
to have been so affixed to walls and gates w'ilhout permission of 
the property-owner, and the practice continued in Great Britain 
until a date well wilhin living memory. A furtive and disreputable 
trade was carried on until 1863, when Edward Sheldon, a Leeds 
billposter, introduced the practice of contracting with the owners 
for the use of wall space. This soon became general, and poster 
advertising of an organized character may he said to date from 
that time. Substantial hoardings, erected according to a standard 
plan and kept in good order by the contractor, with the growing 
practice of bordering each poster with neutral-tinted paper, have 
supplemented a vast improvement in design and execution. At 
first coarsely printed on letter-press machines from wooden type 
or blocks, usually in black and red, posters made a great stride 
forward with the rapid development of chromolithography from 
1880 onwards. Very soon afterwards, a new school of designing 
from this use began to develop, especially in France. Details of 
this will be found in the article Po.stek, 

Other forms of outdoor advertising, especially in the country, 
have often brought undeserved opprobrium upon the poster. 
Field boards, displayed to railway passengers beside the route, 
caused a great outcry on their first introduction into Great Britain 
about 1890, and it was widely suggested that the objection to 
them on aesthetic grounds would make them ineffective as adver¬ 
tisements. This expectation seems to have been unfounded, as 
one of these advertisers, who reinforced the involuntary attention 
of passengers by adding a small tablet to each field-sign to show 
the distance from London, experienced an immediate rise in the 
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sales of the article which he advertised. 

The display of roadside and other advertisements where, they 
deface natural scenery, once common, is now passing out of use, 
not solely as result of legislation but also through the voluntary 
action of advertisers. The maxim that an Knglishman’s hou.se is 
his castle makes [)arliament reluctant to restrain him from put¬ 
ting what he chooses upon the outside of it; but there are indi- 
cation.s of a tendency in at least one trade to get round this 
difficulty; advertisers of motor spirit and lubricants are begin¬ 
ning to withhold signboards from owners of filling stations and 
repair .shops in the country, after having removed their sign¬ 
boards from roadside positions and railway bridges. 

Large painted signs on gable ends; .sky-signs on the roofs of 
houses; a variety of illuminated signs, with a growing ])repon- 
derame of llashlight effects; mobile devices for shop-windows; 
boards and enamelled iron signs on omniliuses; paiaer posters on 
the .Mfies of carriers’ vans; the rather antiiiuated expedient of 
sandwif h-men; aiu! motor deliver)'-van.s modelled on the shape of 
file owner’s speciality, enormously magnified, are among the other 
forms of outdoor {lublicity familiar to dwellers in towns. Some 
of tlx’seare the subject of legislative restriction. 

Conveyance Advertising, which may he considered to in¬ 
dude the display of hills at railway stations and in the London 
“tubes,” is a rat her specialized form of publicity. Advertisements 
on jtublic vehides are subject to the control of the police in Lon¬ 
don an<l other large (ities. They are forliidden in or upon cabs, and 
wluin displayed on omnibuses they must be submitted to the ap¬ 
proval oi the police, the jirohahle motive being to exclude any- 
fliing which detracts from the cons{)icuousnes.s of destination and 
route-boards. From the point of view of the adverti.ser, there is a 
perceptihle difference between the cited of anything carried out¬ 
side an omnibus, and seen liy everyone hut the pa.s.sengers, and 
that of internal noliees and window-transparencies, visible to them 
alone. What is lidd before a man’s eyes from the moment he sits 
down until the end of lus journey is more likely to be studied and 
remembered than something Hashing past him in the street; but 
the external advertisement is seen by more people. The mobile 
l)oster on the side of a van is very effeitive and the growth of 
road transport in (ompetition with the railways favours its use 
as an advertising medium. 

Moving Advertisements. —The tendency of anjHhing in mo¬ 
tion to attract the eye is u.sed by a growing number of advertisers 
in order to compel attention to shop windows. Shopkeepers are 
able to profit substantially by hiring out their w'indows for .stated 
periods, to he “dre.ssecl ” either by the ser\'ants of an adv'crli.scr. 
or according to a plan sent out liy him and accompanied by the 
necessary eciuipment. Medianical models, worked by electric 
motors, arc sometimes iiuludi'd in thtese window show's, but more 
often they are lent lor long periods to the shopkeeper, to be used 
at will, but tile most interesting development of moving adver¬ 
tisements is to be seen in picture-theatres, especially in the prov¬ 
inces. 

.A minor lorm of advertisement which iieverthele.ss consumes 
substanti.'il sums annually is known as the advertising novelty—a 
small object such as a penknife, cigarette holder, pencil, almanack, 
note-hook or (he like, carreing the advertiser’s name and message. 
In the same category are included the ashtrays, match-holders and 
similar articles, hearing an advertisement, and distributed for use 
in hotels and restaurants. 

1 axes weri“ levied on ailvertisemonts in the press from 1712 
to iSs;,. and, though it is dangerous to prophesy in regard to 
times ol economic stress, are not likely to he revived. The idea 
ot imposing a duty on posters (common on the continent'! is 
mooti'd bom time to time, generally at the instance of those 
who dislike them, but tlie proposal has not j'et attracted any 
chancellor of the exchequer. 'Fhe growing recognition of adver¬ 
tising as an economic inlluence in the betterment of trade is 
indicated by tlie aiiaiuionment ot taxation and the official and in¬ 
creasing use of advertising by state departments. The Tiriti.sh 
Empire exhiiiition at Wembley, to which the imperial govern¬ 
ment gnvt' official support and subsidy, wa.s an effort to advcrti.se 
tile empiie by almo.sl every conceivable pba.se of modern pu!>- j 


licity. And the British industries fair, held annually simultane¬ 
ously in London and in Birmingham, is advertised by the govern¬ 
ment both at home and abroad. 

Advertisements in British Law. —Apart from the provisions 
for forma] notification by advertisement in the London Gazette 
and local papers of a large variety of matters of which the public 
should be informed, acts of parliament relating to advertisements 
have generally been restrictive. Nev'crthelcss, public moneys have 
been voted with increasing readiness for advertising. More¬ 
over, local authorities engaged in commercial undertakings (as 
gas and tran.sport) have increasingly advertised their services, 
and, by the Health Resorts and Watering Places act, 1921. the 
local authorities of such })laces were authorized to expend from 
certain moneys coming into their hands on advertising in other 
districts an amount not exceeding the amount produced by a 
penny rate. 

Whatever their subject matter, certain forms of advertisement 
are forbidden, usually under by-laws of local authorities. By the 
Advertisements Regulation act, 1907, such by-laws were author¬ 
ized for the regulation and control of hoardings over 12 ft. in 
height and for regulating, restricting or preventing the exhibition 
of advertisements calculated to affect injuriously the amenities 
of a public park or plea.sure promenade, or to disfigure the natural 
beauty of a land.scape. In 1925 the powers were extended to in¬ 
dude advertisements which W'ould disfigure or injuriously affect 
the view C)f rural scenery from a highway or railwav, or from any 
public place or water, or the amenities of any village, or of any 
historic or public building or monument, or any place frec}ucntcd 
by the public chiefly on account of its beauty or historic interest. 
The Home Office prepared model forms of by-law's, and more 
than 100 local authorities in Great Britain have exercised their 
statutory jxiwers. 

In congested areas further restrictions are often imposed for 
the greater safety or convenience of those using the streets. Thus, 
under the London Traffic act, 1924, the minister of transport 
may within the London traffic area restrict the use of sandwich- 
men and other persons in the street for the purpo.se of advertise¬ 
ment, if they arc likely to be a source of danger or to cause ob¬ 
struction to traffic; and in 1927 the minister, Col. Wilfrid Ashley, 
M.P., forbade the use of displayed vehides for advertising pur¬ 
poses in certain streets. Within the City of London and the metro¬ 
politan police district, no person may carry on foot or horseback 
or any carriage in any thoroughfare or public place any advertise¬ 
ment to the obstruction or annoyance of (he inhabitants or pas¬ 
sengers (London Hackney Carriage act, 1S53), and by the Metro¬ 
politan Streets acts, 1867 and 18S5, no advertisement except in 
such form and manner as may be approved by the commissioner 
of p{)lice having jurisdiction in the area, may. within six miles of 
Charing Cross, be exhibited or distributed in any street by any 
person on foot or riding in any vehicle or on horseback. In the 
County of London, by the London Building act. 1894. and in 
areas in which the Public Health Acts Amendment act, 1907, 
applies, sk\’-signs as defined by those acts are prohibited. By a 
by-law made in 1900 under general .statutory powers for the 
supiiressioii of nuisances, the London County Council, in great 
mea.sure as a result of observation made at coroners’ inquests, 
prohibited advertisement by searchlight or flashlight causing 
danger to traffic in any street. “Flashlight” is defined as a light 
which alters suddenly either in intensity, colour or direction, 

A large number of by-laws for the regulation of advertisements 
have been passed in different parts of Great Britain. 

Other advertisements arc prohibited by statute because they 
arc themselves an evil or because they are incidental to evils which 
the legislature wishes to suppress. Although money-lending is a 
legitimate trade, it tends to create abuses unless it is severely 
restricted. In 1892 the sending of an advertisement to any infant 
inviting him to borrow money was prohibited. Much more drastic 
restrictions are imposed by the Moneylenders act, 1927. No 
person may send to any person, except in response to such person’s 
written request, any advertisement with the name, address or 
telephone number of a moneylender, or inviting him to borrow, 
or to enter into any tran.saction involving the borrowing of, or 
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to ap})ly for information as to the borrowing of money from, 
a mone\ lender. A moneylender may. however, advertise in news¬ 
papers and at an authorized address by poster or placard, but in 
each case the act severely limits the contents of the advertise¬ 
ment. Moreover, an advertisement or document sent in response 
to a written request must show with due prominence the money¬ 
lender’s authorized name, any other name in which he or a partner 
was registered under the Moneylenders act, 1900, and must not 
contain exjiressions which might reasonably be held to imply that 
the moneylender carries on a banking business. If the terms of 
interest are indicated they must be stated at the rate per cent, per 
annum, or, if otherwi.se slated, the rate per cent, per annum rep¬ 
resented by the interest proposed must also be shown. 

By the Larceny act, 1861, advertisements of reward for the 
return of property stolen or lost must not indicate that no ques¬ 
tions will be asked or enquiries made, and must not promise to 
repay the purchaser or pledgee of stolen property. A number of 
statutes prohibit advertisements relating to betting and lotteries. 
Prize schemes used for advertising arc often illegal, as being 
lotteries. If in a competition .skill contributes to the winning of 
a prize, however, the competition is not a lottery. Indecent and 
obscene advertisements are penalized by the Indecent Advertise¬ 
ments act, 1889. 

The General Law also affects adverti.sements. False represen¬ 
tations, offers to contract, defamatory statements, incitements 
to crime, contempt of court, breach of coj^yright and infringement 
of trade marks may be contained in advertisements and will be 
governed by the ordinary rules relating to deceit, contract, libel, 
crime and infringement of rights. The courts have, however, 
firmly refused to allow puffing advertisements to become the 
basis of law suits between rival traders, and will only give a 
remedy for the disparagement of goods by advertisement when 
false statements are made with specific reference to the plaintiff’s 
goods, with intent to injure the plaintiff, and then only when the 
plaintiff has actually been involved in financial loss. 

I'lie law recognizes the value of advertisements to advertisers. 
Hence for breach of a contract to insert advertisements damages 
will be given for the loss of busine.ss due to the failure to insert 
the advertisements. Similarly, where advertisement can be shown 
to be one of the objects of a contract—as, for instance, where 
an actor is engaged for a theatre of high repute—^loss of publicity 
may be a substantial clement in the damages recoverable for 
breach of the contract. 

A summary of laws and regulations dealing with advertisements 
in certain other countries is contained in an official return is.sued 
by the British Home Office in 1903, but no similar return has 
since been issued. 

Bibliography. —Cyril Sheldon, Poster Advertisint; (1027) ; Thonaas 
Rus.sell, Commercial Advertising .ud cd. (u^m) ; Prof. Dill Scott, Psy¬ 
chology of Advertising (ic)2i); Carl F. Pro^ison, Export Advertising 
Practice (192.^); E. N. Simon.s, Marketing the Technical Product 
ti()24) ; Livingston Lamed, Illustration in Advertising (1925) ; Gilbert 
Ru.ssell, Advertisement Writing (1927) ; B- P- ('»o.s.sop, Advertisement 
Design (1927). (S. W.; T. R,; F. G.) 

ADVERTISING AGENT or AGENCY, an individual or 

an organization engaged primarily in the [u-eparation of adver¬ 
tising and also in giving counsel and assistance in the adverti.sing 
and merchandising of commodities, securities and .services. In the 
United States, where advertising as a business is most highly 
dcvelof>ed, and where the advertising agent first became a recog¬ 
nized factor in business, the activities of the agent differ consider¬ 
ably. These may be limited to one element of advertising or may 
embody all phases. 

In Great Britain and Australia, on the Continent, and in Latin 
American countries, the advertising agent confines his services 
largely to preparing copy, both text and illustrations, and arrang¬ 
ing for its publication in whatever medium may be used. In 
recent years, the services of the advertising agent in Great Britain 
have developed somewhat along American lines. In the United 
Slates there are about 900 advertising agencies recognized by 
the leading advertising associations and approximately 2,600 
others, man)' of which extend their activities to almost everything 
which has to do with advertisiiig. including any rc.scarch neces- 


.sary to its preparation and any merchajidising that may be helpful 
to make the advertising profitable. An American advertising agent 
generally undertakes to perform the following work; (a) Conduct 
marketing researches; (b) Suggest the most saleable form of a 
product, including the design of the package and determination 
of price, (c) Assist in the organization and direction of the 
advertiser’s sales force, (d) Prepare the advertising, suggesting 
the amount of money to be expended, the space required, the 
mediums to be used and writing and illustrating the copy; also 
such advertising literature as catalogues, mailing piece.s, etc. (e) 
Make contracts with jiublishers or the purveyors of advertising 
space in which the advertisements are published, (f) Assist the 
advertiser to cultivate the good will of the trade and the public. 

As an organization, serving any number of advertisers, the 
agency (or agent) * 0811311 )' divides iLself into departments as fol¬ 
lows: (i) Executive, which includes the .securing of businc.ss and 
its development. (2 ) Research and plans, which conducts market¬ 
ing enquiries and investigations, and plans the extent and char¬ 
acter of an advertising campaign. (3) Production, which provides 
for the writing and illustration of advertising copy, and the prep¬ 
aration of the engraving cuts and mats necessary to mechanical 
reproduction, and other details, h'ornierly, the advertising agent 
was remunerated by means of a commission allowed to him by 
the publisher. At pre.sent, in the United Slates this commission 
is credited to the advertiser and (he agent is paid by a commi.ssion, 
nu)re or Jc.ss ciiuivalenl, on all adwrtising placed, and he may also 
receive extra fees. Certain advertising agents specialize in giving 
adxertising advice ami help cither regarding the merchandising of 
a product or the advertising thereof or both. Certain other agents 
specialize in the preparation and production of advertising copy 
only. In Great Britain the advertising agent generally obtains his 
remuneration in the commission allowed by publi.shers, and in 
fees for special work. The number of British agencies is about 210. 

ADVICE, counsel given after consideration, or information 
from a distance giving particulars of something prospective (c.g., 
“advice” of an imminent battle, or of a cargo due). In com¬ 
merce it is a common word for a formal notice from one person 
concerned in a transaction to another. 

ADVOCATE, a person called in to plead the cause of another; 
especially one entitled, as having the right of audience, to plead 
the cause of another in a court of law. In Scotland the word is 
u.sed particularly to designate a member of the bar of Scotland 
{see Advocates, Faculty of). The lord advocate is the chief law 
officer of the Crown in Scotland. As chief public prosecutor he 
appoints six members of the bar to be his deputies in the conduct 
of criminal prosecutions, and they are termed advocate-deputies. 

The lawyers who practi.seci in the English courts of common 
law were never officially known as advocates, the word being re¬ 
served for those who practi.sed in the courts of the civil and canon 
law {see Doctors’ Commons). There was formerly an important 
official termed his majesty’s advocate-general, or more shortly, 
the king’s advocate, who was the principal law officer of the crown 
in the College of Advocates or Doctors’ Commons, and in the ad¬ 
miralty and ecclesiastical courts. He discharged Jtor these courts 
the duties which correspond to those of the solicitor of the treas¬ 
ury {see Solicitor). His opinion was taken by the foreign office 
on international matters, and on high ecclesiastical matters he was 
also consulted; all orders in council were submitted to him for 
approval. The office may now be said to be obsolete, for after the 
resignation of Sir Travers Twiss, the last holder, in 1872, it was 
not filled up. Advocate is also the title still in use in some of the 
British colonies for the chief law officer of the crown. 

In the United States the term advocate has no sjX'cial signifi¬ 
cance but is used synonymously with such terms as attorney, 
counsel or lawyer. 

In France, the avoents, as a body, were reorganized under the 
Empire by a decree of Dec. 15, 1810. There is, however, a distinc¬ 
tion between avocats and avoues. The latter, whose number is 
limited, act as procurators or agents, representing the parties be¬ 
fore the tribunals, draft and prepare all formal acts and writings, 
and prepare lawsuits for the oral debates. The office of the avorat, 
on the other hand, consists in giving advice as to the law, and con- 



2o6 


ADVOCATES—ADVOWSON 


ducting the causes of his clients by written and oral pleadings. 
The number of avocats is not limited. 

In (lerrnany the advocat no longer forms a distinct class of law¬ 
yer, Since 1870, when a sweeping judicature act {Deutsche Jus- 
tizi^esetzKebun^) reconstituted the judicial system, the advocat in 
his character of adviser, as distinguished from the procurator, who 
formerly represented the client in the courts, has become merged 
in the rechtsanwalt, who has the dual character of counsellor and 
Ijleader. 

Advocatus Eccleiiae.—In the middle ages the word advocatus 
was used on the continent as the title of the lay lord charged with 
the protection and representation in secular matters of an abbey. 
The of'hce is traceable as early as the beginning of the sth century 
in the Roman empire, the churches being allowed to choose 
defensores from the body of advocates to represent them in the 
courts. In the Frankish kingdom, under the Merovingians, these 
lay representatives of the churches appear as a^ientes, defensores 
and advocati; and under the Carolingian.s it was made obligatory 
on bishops, abbots and abbesses to appoint such officials in every 
county where they held property. The office was not hereditary, 
the advocatus being cho.scn, either by the abbot alone, or by the 
abbot and hishoj) concurrently with the count. The same cau.sc-s 
that led to the development of the feudal system also affected the 
advocatus. In times of confusion churches and abbeys needed not 
so much a legal representative as an armed protector, while as 
feudal immunitic.s were conceded to the ecclesiastical foundations, 
these rec|uirecl a representative to defend their rights and to fulfil 
their secular obligations to the state, c.if., to lead the cccle.siastical 
levies to war. A new class of advocatus thus arose, whose office, 
commonly rewarded by a grant of land, cry.stallized into a fief 
which, like other fiefs, had by the bc'ginning of the irth century 
become hereditary. 

In France the advocati (avow^s) were of two classes—(i) great 
barons, who held the advocateship of an abbey or abbeys rather as 
an office than a fief, though they were indemnified for the protec¬ 
tion they afforded hy a domain and revenues granted by the abbey; 
thus the duke of Normandy was advocatus of nearly all the abbeys 
in the duchy; (j) petty seigneurs, who held their avoueries as 
hereditary fiefs and often as their sole means of subsistence. The 
avoui^, of an abbey, of this class, corresponded to the vidamc {q.v.) 
of a bishop. Their function was generally to represent the abbot 
in his capacity as feudal lord; to act as his representative in the 
courts of his superior lord; to exercise secular justice in the abbot’s 
name in the abbatial court; to lead the retainers of the abbey to 
battle under the banner of the patron saint. 

The advocatus played a more important part in the feudal polity 
of the Fanpire and of the Low Countries than in France, where his 
functions, conlinecl to the protection of the interests of religious 
houses, w'erc supc^rseded from the 13th century onwards by the 
growth of the central power and the increasing efficiency of the 
royal administration. They had, indeed, long ceased to be effective 
for their <»riginal purpose; and from the time when their office be¬ 
came a fief they had taken advantage of their position to pillage 
and sii{)pres.s those whom it was their function to defend. The 
mediaeval records, not in France only, are full of complaints by 
abbots of their usurpations, exactions and acts of violence. 

In England advocatus was never used to denote the repre- 
-sentative of an abbot; but in some of the larger abbeys there were 
hereditary stewards whose functions and privileges were not dis¬ 
similar to those of the continental advocati. The word advocatus, 
however, was in constant use in England to denote the patron of 
an ecclesiastical benefice, whose sole right of any importance was 
an hereditary one of presenting a parson to the bishop for insti¬ 
tution. In this way the heredit.iry right of presentation to a bene¬ 
fice came to he called in English an “advowson” (advocatio). 

In Germany the title of advocatus (Vogt) was given not only to 
the advocati of churches and abbeys, but to the officials appointed, 
early in the middle ages, by the emperor to administer their im¬ 
mediate domains, in contradistinction to the counts, who had be- : 
come hereditary princes of the empire. The territory so admin¬ 
istered was known as Vogtland (terra advocatorum), a name still 
sometimes employed to designate the strip of country which 


embraces the principalities of Reuss and adjacent portions ot 
Saxony, Prussia and Bavaria. These imperial advocati tended in 
their turn to become hereditary. Sometimes the emperor himself 
assumed the title of Vogt of some particular part of his immediate 
domain. In the Netherlands as well as in Germany advocati were 
often appointed in the cities, by the overlord or by the emperor, 
sometimes to take the place of the bailiff (Ger. Schiiltheiss, Dutch 
schout, Lat. scultetus), sometimies alongside this official. 

See Du Cange, Glossarium (ed. 1882-87, Niort), s. “.Advocati”; A. 
Luchaire, Manuel des imlitutions franr^aises (18Q2); Herzog-Hauck, 
Kealr.ncyklopddie (ed. Leipzig, i8q6), s. “Advocatus ecclcsiac,” where 
further references will be found. 

ADVOCATES, FACULTY OF, the collective term em¬ 
ployed to designate the members of the bar of Scotland. The 
faculty has grown out of the Scots act of 1532, which established 
the College of Justice, or Court of Session, in Scotland. The 
advocates had, and still have, the sole right of audience in the 
Court of Session and High Court of Justiciary. By immemorial 
cu.stom, they have formed themselves into a self-governing faculty 
under annually elected office-bearers consisting of the dean of 
faculty and his council, the vice-dean, the treasurer and the clerk. 
When properly instructed by a law agent an advocate is, under 
pain of deprivation of office, bound and entitled to plead in any 
court in Scotland, civil or criminal, superior or inferior. He is 
also entitled to plead before the House of Lords, the judicial com¬ 
mittee of the privy council and parliamentary committees. The 
magnificent library collected by the faculty has now been formed 
into the National Library of Scotland. 

ADVOCATUS DIABOLI, devil’s advocate, the jiopular 
name for the promoter of the I'aith (promotor fidei), an officer 
of the Sacred Congregation of Rites at Rome, whose duty is 
to prepare all possible arguments against the beatification or 
canonization of an alleged saint. This functionary first occurs in 
connection with the beatification of St. Lorenzo Giustiniani under 
Leo X. (1513-21 ). (See Canonizatiom.) 

ADVOWSON, the right of presentation to a vacant ecclesias¬ 
tical benefice, so called because the patron defends or aflvocates 
the claims of the person whom he presents, or because he is the 
advocate, patron or defender of the church and benefice and is 
as such given the right to name the priest. At what period the 
right of advowson arose is uncertain; it was probably the result 
of gradual growth. The earliest trace of the practice is found in 
the decree of the council of Orange, a.d. 441, which allowed a 
bishop, who had built a church in the diocese of another bishop, 
to nominate the clerk, but not to consecrate the church. I'he 
123rd Novel of Justinian, promulgated about the end of the sth 
century, decreed “that if any man should erect an oratory, and 
desire to present a clerk thereto by himself or his heirs, if they 
furnish a competency for his livelihood, and nominate to the 
bishop .such as are worthy, they may be ordained.” The 57th 
Novel empowered the bishop to examine them and judge of their 
qualifications, and, w-here those were sufficient, obliged him to 
admit the clerk. In England, for quite two centuries after its 
conversion, the clergy administered only pro tempore in the 
parochial churches, receiving their maintenance from the cathedral 
church, all the appointments within the diocese lying with the 
bishop. But in order to promote the building and endowment of 
parochial churches, tho.se who had contributed to their erection 
either by a grant of land, by building or by endowment, became 
entitled to present a clerk of their own choice to the bishop, 
who was invested with the revenues derived from such contribu¬ 
tion. After the Norman Conquest, it became quite usual for 
patrons to appoint to livings not only without the consent, but 
even against the will, of the bishops. 

Advowsons are divided into two kinds, appendant and in gross. 
The right of presenting, originally given to the person who built 
or endowed the church, gradually became annexed to the manor 
in which it was built, and where the right of advowson remains 
attached to the manor, it is called an advowson appendant, and 
passes with the estate by inheritance or sale without any special 
conveyance. But where, as is now generally the case, the right 
of presentation has been sold by itself, and so separated from the 
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manor, it is called an advowson in gross. An advowson may also 
be partly appendant, and partly in gross; e.g., if an owner granted 
to another every second presentment, the advowson would be 
appendant for the grantor’s turn and in gross for the grantee’s. 

Advowsons are further distinguished into presentative and colla- 
tive. In a presentative advowson, the patron presents a clergyman 
to the bishop, with the petition that he be instituted into the 
vacant living, and the bishop then, if the presentee be a fit clerk, 
admits and institutes him. In a collative advowson the bishop is 
himself the patron, either in his own right or in the right of the 
proper patron, which has lapsed to him through not being exercised 
within the statutory period of six months after the vacancy oc¬ 
curred. Collation takes the place of presentation, admission and 
institution. Before 1898 there were also dojtative advowsons, 
but the Benefices Act, 1898, made all donations with cure of 
souls presentative. In a donative advowson, the patron conferred 
the benefice by a simple letter of gift, without any reference to 
the bishop. 

The Benefices Act of i8q8 did not make any substantial change 
in the legal character of advowsons, which remain practically the 
same as before the act. Briefly, it prevents the dealing with the 
right of presentation as a thing apart from the advowson itself; 
increases the power of the bishops to refuse the presentation of 
unfit persons, and removes various abuses. An advowson may, 
still, be sold during a vacancy, but that will not carry the right 
to present on the vacancy. But under the Benefices Act, ad¬ 
vowsons may not be sold by public auction except in conjunc¬ 
tion with landed property adjacent to (he benefice; transfers of 
patronage must be registered in the registry of the diocese, and 
no such transfers can be made within 12 months after the last 
admission or institution to the benefice. Restrictions have also 
been imposed on the transfer of patronage of churches built under 
the Church Building acts and New Parishes acts, and on that 
of benefices in the gift of the lord chancellor, and sold by him 
in order to augment others; but agreements may be made as to 
the patronage of .such churches in favour of persons who have 
contributed to their building or enlargement without being void 
for simony. 

The Benefices Act, 1898 (Amendment) Measure, 1923, provides 
that after two further vacancies of the benefice subsequent to 
the passing of the measure, the right of patronage shall become 
incapable of sale, and that a patron may anticipate the two 
avoidances by a registered declaration, and declare the patronage 
shall from the date of declaration be without power of sale. The 
measure further provides that if a right of patronage becomes 
after the date of the measure vested in a clergyman or his wife, 
or in someone on his or her behalf, that clergyman shall not be 
presented to the living. There is a further provision in the 
measure, repealing the act called the Clergy Resignation Bonds 
Act, 1828, which sanctioned the giving by presentees of a bond 
to a patron that he would resign the benefice in favour of any 
one named person, or either of two named persons, if both were 
related to the patron within certain limited degrees. 

The right of presentation may be exercised by the owners, 
whether they be infants, executors, trustees, coparceners (who, 
if they cannot agree, present in turn in order of age) or mortgagees 
(who must present the nominee^ of the mortgagor), or a bankrupt 
{who, although the advowson belongs to his creditors, yet has 
the right to present to a vacancy). Certain owners of advowsons 
are temporarily or permanently disabled from exercising the right, 
which devolves upon other persons; and the Crown as patron 
paramount of all benefices can fill all churches not regularly filled 
by other patrons. It thus presents to all vacancies caused by 
simoniacal presentations, or by the incumbent having been pre¬ 
sented to a bishopric or in ^nefices belonging to a bishopric 
when the see is vacant by the bishop’s death, translation or de¬ 
privation. Where a presentation belongs to a lunatic, the lord 
chancellor presents for him. Where it belongs to a Roman Cath¬ 
olic the right is exercised in his behalf by the University of Oxford 
nomination is to be distinguished from a presentation. The 
latter is the legal act, which alone will be recognized by the bishop. 
But if the legal patron be not entitled in equity, the true patron 
OominatcB him. 
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if the benefice be situate south of the River Trent, and by that 
of Cambridge if ft be north of that river. (For the conditions 
which make a fit clerk see the article Benefice.) If the bishop 
refuses to admit and institute, the patron has his remedy by an 
action called after the words in the ancient writ Quare impedit; 
that is, the bishop is called upon to .show “why he hinders” the 
patron in the exercise of his right. If the bishop’s refusal be 
due to the fact that there is another claimant to the patronage, 
that person is also made defendant. If the refusal be because 
the clerk is alleged to be unfit, the clerk can himself appeal to 
the court of the metropolitan by a process known as duplex 
querela. The Benefices act also gives to both patron and pres¬ 
entee an alternative mode of appeal against a bishop’s refusal 
to institute or admit, except on a ground of doctrine or ritual, to 
a court composed of the archbishop of the province and a judge 
of the high court nominated for that purpose by the lord chan- 
tellor, a course which, however, bars resort being had to the 
ordinary suits of dupUx querela or action of quare impedit. 

In case of refusal of one presentee, the patron may present 
another so long as he does it before lapse. 

Upon institution the church is full against everybody except 
the Crown, and after six months’ peaceable possession the clerk 
is secured in possession of the benefice, even though he may have 
been presented by a person who is not the proper patron. The 
true patron can, however, exercise his right to present at the 
next vacancy, and can recover the advowson from an usurper at 
any time within three successive incumbencies so created adversely 
to his right, or within 60 years. Collation, which otherwise corre¬ 
sponds to institution, does not make the church full, and the true 
patron can dispossess the clerk. Possession of the benefice is 
completed by induction, which makes the church full against any 
one, including the Crown. If the proper patron fails to exercise 
his right within six calendar months from the vacancy, the right 
devolves or lapses to the next superior patron; e.g., from an 
ordinary patron to the bishop, and if he makes similar default 
to the archbishop, and from him on similar default to the Crown. 
If a bishopric becomes vacant after a lapse has accrued to it, the 
right goes to the metropolitan; but in case of a vacancy of a 
benefice during the vacancy of the see the Crown presents. Until 
the right of presentation so accruing to a bishop or archbishop is 
exercised, the patron can still effectually present but not if lapse 
has gone to the Crown. {See also Benefice; Glebe; Incum¬ 
bent; Rector; Vicar.) 

See J. Mirehouse, On Advowson (1B24); Phillimore, Ecclesiastical 
Law; J. Bingham, Origines Ecclesiasticae, or, the Antiquities of the 
English Church (1838-40). (P.) 

ADWAN, a Moabite tribe claiming an Arabian origin. They 
declare that ten generations ago they formed part of a settled 
population in a fertile district of Arabia and were driven out by 
invaders much stronger in numbers. 

See The Cambridge Ancient History, vol. i,, 2nd ed. (1924). 

ADY, ENDRE (1877-1919), Hungarian poet, was bom Nov. 
21, 1877, at Ermindszent, Transylvania. He was a leader of the 
modern school and one of the greatest lyrical poets of Hungary. 
During his youth he became intimate with the publicists and 
politicians of the Radical and Socialist parties. When he settled 
down in Budapest he turned his attention towards revolutionary 
politics and contributed to several Radical papers. He also made 
prolonged visits to Paris and the Riviera but returned finally to 
Hungary owing to ill-health, and lived there quietly until his 
death on Jan. 27, 1919. During the World War he adopted a 
pacifist attitude, and prophesied the Karolyi revolution of 1918. 

Bibliography. —Jean Horvath, Ady (1010); L. Hatvany, Das 
verwundele Land (1921); Paul Gulyas, Ady (1925); articles in the 
Revue de Genive (1922-24). 

ADYE, SIR JOHN MILLER (1819-1900), British gen¬ 
eral, son of Major James P. Adye, was born at Sevenoaks, Kent, 
on Nov. I, 1819, and died on Aug. 26, 1900, Sir John Adye 
served in the Crimean War, in the Indian Mutiny, on the North- 
West frontier in India in 1863 and subsequently in important 
commands at home. In 1882 he was chief of staff and second in 
command of the expedition to Egypt and served throughout the 
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ADYTUM—AEDUI 


campaign (G. C. H. and thanks of parliament). He held the gov¬ 
ernment of Gibraltar from 1M83 to 1886. Promoted general and 
colonel commandant of the Royal Artillery’ in 1884, he retired 
in 1886. He unsuccessfully contested Bath in the Liberal interest 
in 1892. He was author of Recollections oj a Military Life 
(189;;) and other works. 

ADYTUM, the most sacred part of a shrine, temple or church 
such as the Holy of Holies of the Temple at Jeru.salqm, or the 
cave of the Oracle of Apollo at Delphi, occasionally used for the 
chancel (q.v.) of a Christian church. 

ADZE, a tool used for cutting and 
planing. It is somewhat like an axe re¬ 
versed, the edge of the blade curving 
inward and placed at right angles to the 
handle. This shai)e is most suitable for 
planing uneven limber, as inequalities are 
“hooked off" by the curved blade. At the 
same time, each cut of the adze leaves its 
own facet, giving a fXHuliarly wrought 
effect to work so finished. The beams of 
old houses, or of new ones finished in an 
old-fashioned way, show most pleasantly 
the marks of the adze. Sec Tool. 

ADZHARIA (Georgian Achara, Turkish Ajaristan), an au¬ 
tonomous .socialist .soviet republic, a zone under the protection of 
the Georgian S.S.R. Its boundaries are, on the west, the Black 
sea, on the south, Turkey, on the north and east, the Georgian 
S.S.R. Area 1,081.1 sq.mi.; pop. (1933) 153,800: urban 56,365 
and rural 97,435. It consists mainly of the former military gov¬ 
ernment of Batum with Ardvin, i.c., the slopes and a portion of 
the Armenian highlands, drained by the Chorokh river and its 
tributary, the Atharis-Tsepdi, forming deeii, picturesque ravines. 
It is divided for administrative purpo.ses into the following prov- 
irues: Adzhar-Tskalsk, pop, 5,524, entirely rural; Kedsk, pop, 
10,307, entirely rural; Kobuletsk, pop. 16,996; urban, i,7or, rural. 
15,205; Khylo.sk, pop, 27,172, entirely rural; Chorokh, pop. 59.- 
199; urban, 45 - 450 . rural, 13. 749 - The climate is “west coast 
Mediterranean" in ty'pe, with southerly and southeasterly’ rain¬ 
bearing winter winds from the low pressure systems over the 
Black sea. The C'aucasus shelters it from north and northeast 
winds. Rainfall averages 60 in. per annum or more—at Batum 
93.3 in. (maximum in November ) ; average temperature January. 
43.0“ F.; August, 7.5-8° F. Malaria is prevalent and insect pests, 
c.g., mosijuiloes and locusts, abound. Along the coastal plains 
from Batum northward are cultivated vine, {x-ach, pomegranate, 
tig, ()live (uj) to 1,500 ft. above sea level), chestnut, apricot, citrus 
fruits, apple, i^ear, plum, cherry, melon and tea, maize (the staple 
food), wheat (up to 5,000 ft ), potatoes, peas, currants, cotton, 
rice, colza, tobacco, suntlower seeds and barley. The eucalyptus, 
mulberry (with silk cultivation), bamboo and ramie are also pro¬ 
duced. Much of the republic is forested, the mountain slopes 
bearing dense forests with a great variety of timber, interspersed 
with climbing and twining plants and along the plains and lower 
slopes (lowering shrubs bloom, e.g., magnolia, azalea, camellia 
jaiionica, begonia. Tetroleum exists north of Batum, but is not 
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was commemorated by a temple at Aegina (Pausanias ii. 29), 
w'here a festival (Aiakeia) was held in his honour. 

AECLANUM, an ancient town of Samnium, Italy, 15 mi. E.- 

S. E. of Beneventum, on the Via Appia (near modem Mirabella). 
It became the chief town of the Hirpini after Beneventum had 
become a Roman colony. Sulla captured it in 89 n.c. by setting 
on fire its wooden breastwork, and new fortifications w’ere erected. 
Hadrian, who repaired the Via Appia from Beneventum to this 
point, made it a colony; it has ruins of city walls, aqueduct, baths 
and amphitheatre; nearly 400 inscriptions have been found. Tw'o 
different routes to Apulia diverged at this point, one (Via Aurelia 
Aeilanensisj leading through the modern Ariano to Herdonic, the 
other (the Via vXppia of the Emigre) passing the Lacus Ampsanc- 
tus and going on to Aquilonia and Venusia. See Ashby and (iard- 
ner, Papers of the British School at Rome, viii. 108 sqq. 

AEDESIUS (d. A.D. 355), Neoplatonist philosopher, w-as born 
of a noble Cappadocian family. He went to Syria, attracted by 
the lectures of lamblichus. whose disciple he became. He taught 
at Pergamum, his chief disciples being Eusebius and Maximus. 

See Ritter and Prellcr, 552; Ritter’s Geschichtc der Philosophie; 

T. Whittaker, The ReopliUonists (1901), 

AEDICULA, a .small house or temjile, especially the Roman 
household shrine of the Lares and Penates. 

AEDILES, the magistrates at Rome who had care of the 
temples (aedes). Croat(‘d in the same y'car as the tribunes of 
the peopile (494 B.C.), they were plebeians, elected, two in num¬ 
ber, by the Concilium Plehis. Intended as assistants to the trib¬ 
unes, they exercised police functions and had power to inflict 
fines. They also managed the plebeian and Roman games. In 
367 B.c. an extra day was added to the Roman games. The 
])atricians offered to bear the expense if admitted to the aedile- 
ship. Accordingly two “curule” aediles (.see Curule) were ap¬ 
pointed by the Comitia I'rihuta, at first patricians, then patri¬ 
cians and plebeians in turn and lastly from either cla.ss. They 
managed the Roman and Megalesian games, cared for the 
patrician temples and issued edicts for the markets. The curule 
aediles ranked higher than the plebeian, but in time their func¬ 
tions became jiraitically identical. These functions fell under 
three heads: (i) Care of the city—repair, etc., of temples, sewers 
and aqueducts; traffic regulation and precautions against tire; 
control of baths and taverns, and general supervision of public 
morals. (2) Care of provisions—testing of quality and of weights 
and measures; purcha.se of corn for disposal in emergencies at a 
low’ price. (3) Care of the games—organization of the public 
games and control of tho.se given by private individuals (c.g., at 
funerals). These w'cre often used by ambitious persons as a 
means of gaining popularity. In 44 b.c. Caesar added two patri¬ 
cian aediles. called Cereales, for the care of the corn supply. 
Under Augustus the juridical functions of the office and the care 
of the games were transferred to the praetor, while its city re¬ 
sponsibilities were limited by the appointment of a praejectiis 
tirbi. In the 3rd century a.d. it disappeared altogether. 

See W. E. Hdtland, The Roman Republic (1923), pp. 157-158; 
J. E. Sandys, Companion to Latin Studies (1921) (u.seful bibliogra¬ 
phy), pp. 321, 345, 385 ; A. H. J. Greenidge, Roman Public Life (1901). 


worked much. Batum (q.v.), chief city and port, is linked by 
rail with Baku (on Caspian) and with Kutais and Poti. Piix-s con¬ 
vey petroleum from Baku to Batum. Achara was at first a part of 
the Georgian duchy (after 1463 sovereign principality) of Guria, 
under the house of Gurieli. ABer the i6th century it became a part 
of the Ottoman, and after 1878 a part of the Russian, empire. In 
1921 it beiame an A. S.S.R. (See Georgia.) 

A. E.: see Ri'ssell. George William. 

AEACUS, in (jreck legend, was the son of Zeus and of 
Aegina, daughter of the river-god Asopus. His mother was car¬ 
ried off by Zeus to the island of Oenone, afterwards called by 
her name. I he island having been depopulated by a pestilence, 
Zeus changed the ants ujion it into human beings (Ovid, Met., 
vii. 520), w'ho were called Myrmidones (murtnekes =* ants). 
Aeacus ruled so impartially that after his death he was made 
judge of the lower w^orld. together with Minos and Rhadaman- 
thus. His successful prayer to Zeus for rain at a time of drought 


AEDUI (T-dol)-c), Hafjjui or Hediti, n Gallic people of 
Gallia Lugdunensis, who inhabited the country betw’een the Arar 
(Saonc) and Ligcr (Loire). Their territory 'thus included the 
greater part of the modern departments of Saone-et-Loire, Cote 
d’Or and Nievre. According to Livy (v. 34), they took part in 
the expedition of Bellovcsus into Italy in the 6th century b.c. 
Before Cae.sar’s time they had attached themselves to the Ro¬ 
mans, and were honoured with the title of brothers and kinsmen 
of the Roman {People. When the Sequani (q.v.), their neighbours 
on the other side of the Arar, subjugated them, the Aedui sent 
Divitiacus. the druid, to Rome to appeal for help, but his mission 
w’as unsuccessful. On his arrival in Gaul (58 b.c.), Caesar re¬ 
stored their independence. In spite of this, the Aedui joined the 
Gallic coalition against Cae.sar (B O. vii. 42), but after the sur¬ 
render of Vercingetorix at Alesia (q.v.) were glad to return to 
their allegiance. Augustus dismantleci their native capital Bibracte 
(q.v.) on Mont Beuvray, and substituted a new town with a 
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Sketch map of the area of Aegean civilization 

Tho map shows both modern and classical names. The chief oentree of Aegean civilization were In Crete and In the Poloponnesa, but its 
influence extended over a much greater area, including the Aegean Islands and parts of the coast of Asia Minor. Its middle period may, with 
some confidence, be placed 2,000 years before Christ, and Its duration covered at least 3,000 years 


half-Roman, half-Gaulish name, Augustodunum (mod. Autun). 
During the reign of Tiberius (a.d. 21), they revolted and seized 
Augustodunum, but were soon put down (Tacitus, Ann. iii. 43- 
46j. The Aedui were the first of the Gauls to receive from the 
Emperor Claudius the distinction of the his honornm. 

See A. E. Desjardins, Giographie de la Gaule ii. (1876-93) ; T. R. 
Holmes, Caesar’s Conquest of Gaul (1899). 

AEGADIAN ISLANDS (Ital. Isole Egadi; anc. Aegates 
Insulae), .small mountainous i.slands off the west coa.st of Sicily, 
scene of the defeat of the Carthaginian fleet by G. Lutatiu.s Catu- 
lus in 241 B.C., which ended the First Punic War. Favignana 
(Aegusa), the largest (pop. 6,186 in 1936), lies 10 mi. S.W. of 
Trapani; Levanzo (Phorbantia) 8 mi. W. (pop. 330); Marettimo, 
(pop. 1,103), the ancient Upd. vrjaos, 15 mi. W. of Trapani, is 
now reckoned in the group. 

AEGEAN CIVILIZATION, the general term for the 
prehistoric civilization, previously called “Mycenaean” becau.se its 
existence was first brought to popular notice by Heinrich Schlie- 
mann’s excavations at Mycenae in 1876, or “Minoan” when Sir 
Arthur Evans’ explorations in Crete' from 1899 onwards showed 
its main source. Subseciucnt discoveries, however, have made it 
clear (hat Crete was its chief centre in its earlier stages, and 
Mycenae, or the mainland at least, in its later stages; and, ac¬ 
cordingly, it is more usual now to adopt a wider geographical title 
for this culture, which is that of Greece and the Aegean basin 
in the bronze age. 

I. HISTORY OF DISCOVERY AND DISTRIBUTION OF 
REMAINS 

Mycenae and Tiryns are the two principal sites on which evi¬ 
dence of a prehistoric civilization was remarked by the classical 
Greeks. The Cyclopean walls of the citadel of Mycenae, its 
gale with heraldic lions, the great “treasury of At reus” and the 
galleries of Tiryns had borne silent witness for ages before 
Schliemann’s time; but they were supposed only to speak to the 
Homeric, or at farthest a rude Heroic beginning of purely Hellenic, 
civilization. Only when Schliemann exposed the contents of the 
graves which lay just inside the gate (see Mycenae), scholars 
recogfiized the advanced stage of art to which prehistoric dwellers 
in the Mycenaean citadel had attained. A good deal of other 
evidence was available before 1876, but had not been collated 
and seriously studied. Although it was recognized that certain 
tributaries, represented, e.g., in the i8th dynasty tomb of Rekh- 
mara at Egyptian Thebes as bearing vases of peculiar forms, 


were of some Mediterranean race, neither their precise habitat 
nor the degree of their civilization could be determined while so 
few actual prehistoric remains were known in the Mediterranean 
lands. Nor did the Aegean objects which were lying obscurely in 
mu.scums in J870, or thereabouts, provide a sufiicient test of the 
real basis underlying the Hellenic myths of the Argolid, the 
Troad and Crete, to cause these to be taken scriou.sly. both at 
Sevres and Ncuchatel Aegean vases had been exhibited .since about 
1840, the provenance being in the one ca.se Phylacope in Melos, 
in the other Cephalonia. Ludwig Ross, by his explorations in the 
Greek islands from 1835 onwards, called attrtitiori to certain 
early intaglios, since known as “island gems”; but it was not till 
1878 that C. T. Newton demonstrated these to be no strayed 
Phoenician producl.s. In 1866 primitive structures were dis¬ 
covered in the island of Thcrasia by quarrymen extracting pozzo- 
lana for the Suez canal works; and W'hen this discovery was 
followed up on the neighbouring Santorin (Thera), by representa¬ 
tives of the French school at Athens, much pottery of a cla.ss now 
known to belong to the tran.sition from the middle to the late 
bronze age, and many stone and metal objects, were found and 
dated by the geologist Fouque, somewhat arbitrarily, to 2000 
B.C., by consideration of the superincumbent eruptive stratum. 
Meanw’hile, in 1868, tombs at lalysus in Rhodes had yielded to 
M. A. Biliotti many fine painted vases of styles which w'ere called 
later the 3rd and 4th “Mycenaean”; but these, bought by John 
Ruskin, and presented to the British Museum, wete suppo.scd to 
be of some local Asiatic fabric of uncertain date. 

Schliemann’s Excavations.— Even H. Schliemann’s first ex¬ 
cavations at Hissarlik in the Troad did not excite astonishment. 
But the “Burnt City” of his second stratum, revealed in 1873, 
with its fortifications and vases, and a hoard of gold, silver and 
bronze objects, which the discoverer connected with it, began to 
arouse a curiosity which was destined to spread far. As soon as 
Schliemann came on the royal “shaft graves” at Mycenae three 
years later, light poured from all sides on the prehistoric period 
of Greece. The character of both the fabric and the decoration 
of the Mycenaean objects was not that of any well-known art. 
A wide range in space was proved by the identification of the 
island gems and the lalysus vases with the new style, and a wide 
range in time by collation of the earlier Theraean and Hissarlik 
discoveries. A relation between objects of art described by Homer 
and the Mycenaean treasures was generally allowed, and a correct 
opinion prevailed that, while certainly posterior, the civilization 
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of the Iliad was reminisrent of the Mycenaean. Schliemann got 
to work again at Hissarlik in 1878, and greatly increased our 
knowledge of the lower strata, but did not recognize the Aegean 
remains in his “Lydian'’ city of the 6th stratum, which were not to 
be fully revealed till Dbrpfelci resumed the work at Hissarlik in 
i8oi after the first cxjilorer’s death. But by laying bare in 1884 
the upper stratum of remains on the rock of Tiryns (q.v.), 
Schliemann made a contribution to our knowledge of prehistoric 
domestic life which was amplified two years later by Chr. 
Tsountas’s discovery of a similar palace at Mycenae. Work at 
Tiryns was not resumed till 1005, when it was proved, as had 
long been suspected, that earlier strata dating back to the begin¬ 
ning of the bronze age lie below the palace cleared by Schliemann. 
From 1877 dates the finding of Mycenaean .sepulchres outside 
the Argolid, from which, and from the continuation of Tsountas’s 
exploration of the buildings and lesser graves at Mycenae, a 
large treasure, independent of Schliemann’s princely gift, has 
been gathered into the National museum at. Athens. 

Between this date and the (’lul of the century many isolated 
tombs of the beehive ty[)e and cemeteries of rectangular rock-cut 
chamber tombs were, explored in different districts of Greece. 
Chamber tombs were found in Attica, at Spata, Markopoulo and 
AJyke, and in Argolis at Nauplia, and ne.ir the Argivc Heracum, 
and .some late graves in Salamis. Beehive tombs, already rifled, but 
retaining some of their furniture, were excavated at Dimeni in 
Thessaly, Menidi and Thoricus in Attica, Orchomenus in Boeoti.a, 
and Kampos in Laconia. 7 'he richest tomb of all was cleared 
at \'aphio in Lai onia in 1880, and this produced, in addition to 
a fine series of engraved gems and miscellaneous goldsmith’s work, 
two splendid golden (ujis cha.sed with scenes of bull hunting, and 
fragments of large vases painted in a bold florid style. These 
latter, with similar fragments from the Argive Heraeum, Thoricus, 
and Mycenae itself, remained an enigma till the excavation of 
Cnossus revealed the “Palace’’ style. The exploration of famous 
classical sites showed too (hat many of these, with the notable 
exce|)ti()n of Olympia, had been important centres of culture in 
Aegean times. Thus the sanctuary at Del{)hi, the Heraeum by 
Argos and the Acropolis of Athens all yielded their quota of what 
were still called Mycenaean objects and the lust site boasts a 
fortification wall .similar in style to those of Mycenae and Tiryns 
with column bases and foundations of a “palace.” A Cyclopean 
acropolis and “palace” were explored on the island of Goulas in 
Lake Copais, the prehistoric dykes of which were now surveyed. 
Mycenaean remains came to light in most parts of Greece, but 
except for Kleusis, Aegina and Thoricus, where little was done, 
no inhabited sites were touched. At these last three sites pottery 
of new tyjH’s was found which we now know to be pre-Myccnaean; 
but this and the discovery by Wide in 1894 in a barrow at Aphidna 
of burials containing similar wares remained almost unnoticed. 
Similarly some early rock-cut tombs with peculiar hand-made 
pottery found in the American excavations at Corinth in 189O 
did not fall into (heir right context till the discoveries at Korakou, 
near Corinth, almost 20 years later. 

Excavation Outside Greece.—Meanwhile prehistoric re¬ 
search had bi'gun to extend beyond the Greek mainland. Certain 
central Aegt'an islands, Anti[)aros, los, Amorgos, Syros and 
Siphnos, were all found to he singularly rich in evidence of the 
early Aegean jicriod. The series of Syran-liuilt graves, containing 
crouching corpses, is the most representative known in the Aegean. 
Exceptionally rich cemeteries of the same date have been explored 
in Naxos, and I’aros has yielded in addition to early graves some 
remains of (he middle period. Delos too has proved an unexpected 
source of early Acgc'an culture. Melos, long marked as a source 
of early objects, but not systematically excavated till taken in 
hand by the British school at Athens in 1896, yielded at Phylacope 
remains of all the Aegean periods, except the Neolithic. Numerous 
cemeteries with late Aegean pottery have been found in Rhodes. 
A map of Cyprus in the later Bronze Age (such as is given by 
J. L. Myres and M. O. Richter in Catalogue of the Cyprus 
Museum) shows more than 25 settlements in and about the 
Mesaoria district alone, of which one, that at Enkomi, near the 
site of Salamis, has yielded the richest Aegean treasure in precious 


metal found outside Argolis. E. Gjerstad (Studies on Prehistoric 
Cyprus) has since added to the number of prehistoric sites in 
the island, the relationship of which to the general Aegean culture 
is gradually becoming clearer. In Asia Minor a cemetery at 
Yortaii in Mysia and Korte’s excavations at Gordium in Phrygia 
have yielded pottery similar to that from the early strata of 
Hissarlik. Exploration of south-western Asia Minor has also 
brought to light remains of the prehistoric age; but though f>ottcry 
of late Aegean style is found along the coast and ceramic speci¬ 
mens of Aegean appearance have often been brought back from 
many districts of Anatolia, the connections of Asia Minor and 
of Hissarlik (Troy) still seem, so far as the early and middle 
Aegean periods are concerned, to lie outside the Aegean area 
jiroper {see Troy). In Egypt in 18H7 W. M. F. Petrie found 
painted shcrd.s of Cretan .style at Kahun in the. Fayum, and far(hc*r 
up the Nile, at Tell el-Amarna, chanced on bits of no fewer than 
800 Aegean vases in 1889. Much material from subsequent 
excavations has accumulated to demonstrate that Egypt and the 
Aegean were in contact from early dynastic times. There have 
now been recognized in the collections at Cairo, Florence, London, 
Paris and Bologna several Egyptian imitations of the Aegean 
style which can be set off against the many debts which the 
centres of Aegean culture owed to Egypt. Two Aegean vases 
were found at Sidon in 1885, and many fragments of Aegean and 
especially Cypriote pottery have been turned up during recent 
excavations of sites in I’hilistia and Palestine. Indeed the typical 
Philistine f>ot(ery is derived from the latest Aegean fabric. South¬ 
eastern Sicily, ever since P. Orsi excavated the Sicel cemetery 
near Lentini in 1877, has proved a mine of early remains, among 
which appear in regular succcs.sion Aegean decorative motives 
from the period of the second stratum at Hissarlik. Va.ses of the 
la.st Aegean period have also been found. Aegean objects too have 
been reported from Sardinia, although the Aegean influence 
formerly thought to have been observed in Spain, is now dis¬ 
credited or at least considered much overrated. 

One land, however, has eclipsed all others in the Aegean by 
(he wealth of its remains of all the prehistoric ages; viz., Crete, 
so much so that, for the present, we must regard it as the 
fountain-head of Aegean civilization, and probably for long its 
political and social centre. The island first attracted the notice 
of archaeologists by the remarkable archaic Greek bronzes found 
in a cave on Ml. Ida in 1885, as well as by epigraphic monuments 
such as the famous law of Gortyna; but the first undoubted 
Aegean remains reported from it were a few objcct.s extracted 
from Cnossus by Minos Kalokairinos of Candia in 1878. These 
were followed by imixirtant discoveries made in the southern plain 
(Messara) by F. Halbherr, W. J. Stillman and H. Schliemann 
both made unsuccessful attempts at Cnossus, and A. J. Evans, 
coming on the scene in 1893, travelled in succeeding years about 
the island picking up trifles of unconsidered evidence, which 
gradually convinced him that greater things would eventually 
he found. He obtained enough to enable him to forecast the 
discovery of written characters, till then not suspected in Aegean 
civilization. The revolution of 1807-98 opened the door to wider 
knowledge, and much exploration has ensued, for which see Crete. 

Further Mycenaean Investigations. —The success of the 
excavations in Crete naturally caused fresh attention to be paid 
to Mycenaean remains on the mainland. At Thebes the ruins of 
the “House of Cadmus” were found by Keramopoullos and yielded 
many fragments of brilliant frescoes and a store of inscribed 
vases of the latest period; while close to the city, chamber tombs, 
stored with vases and other funeral furniture, were excavated. 
At Orchomenos the Mycenaean stratum was explored by Furt- 
wangler and the underlying strata, which reach down to the neo¬ 
lithic deposits, began to reveal for the first time the pre-Myce- 
naean history of the mainland. Wares of the early and middle 
Aegean periods were unearthed at Aegina and the later continu¬ 
ance of the work there has much enlarged our knowledge and 
showm that the town was protected by a wall. Imported Cretan 
ware of the middle period has also come to light. At Tiryns 
many fragments of frescoes from the palace were found, and 
in the strata beneath the palace floor, reaching down to bed rock, 
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remains of the middle and early periods appeared, Further 
beehive tombs were excavated at Kakovatos at the Messenian 
Pylos and at Tiryns, but the last had unfortunately been com¬ 
pletely plundered at least by Roman times. More evidence for 
the last period came in from Argos, where the middle period also 
appeared, Achaea, Aetolia, Locris, and Cephalonia showing that 
culture all over Greece in the late bronze age had been more 
or less uniform. 

Meanwhile in Thessaly discoveries were being made which 
were to give a new aspect to the pre-history of Greece. Here 
rich deposits of painted neolithic pottery were found at Dimini 
and Sesklo by Tsountas, who cleared some small beehive tombs 
of the transitional period between the bronze and iron ages at 
Marmariane. Further systematic excavation of other sites in 
Thessaly by British archaeologists and researches by Soteriades 
in Boeotia and Phocis showed that the neolithic pottery of the 
Greek mainland was totally different from that of Crete and 
therefore that the underlying basis for the bronze age in these 
two main spheres of Aegean culture was by no means the same. 
This was supported by the results obtained by Dorpfcld in Leucas, 
where he found wares of all three periods (early, middle and 
late) and neolithic pottery with painted decoration closely akin 
to the Thessalian. Euboea produced tombs of the early bronze 
age, showing a striking likeness both to the wares of the Cyclades 
and to those of the mainland, and more tombs of the late period 
which indicate that the results obtained in this island coincide 
with those from elsewhere. Even before the war the American 
excavators hud obtained hints that Corinth was likely to prove 
fertile in pre-hist oric remains, but not till 1915 was any great 
success won. Since that year the Americans under the leadership 
mainly of Blegen and Miss Walker have rewritten the early 
history of the mainland. A series of discoveries and excavations 
has shown that neolithic wares similar to those of Thessaly are 
to be found in (he Peloponnese, where Corinth, Nemea, the Argive 
Heraeum and Arcadia have all yielded relics of this period. 
Further, largely as the result of the excavation of Korakou, a 
prehistoric port on the Gulf of Corinth near Lechaeum, supported 
by fruitful work at Zygouries (near Cleonae), Nemea and the 
Argive Heraeum, it has been possible to obtain a clear view of the 
three stages of the bronze age on the mainland. 

The Aegean Area—Traces of the early and middle bronze 
ages have also appeared in Laconia, and the German work at 
Amyclae has yielded many relics of the late period. At Asine, near 
Nauplia, a Swedish expedition under Persson has achieved brilliant 
results and recovered remains of all three periods. The same 
expedition at Dendra, near Midea, has excavated an unplundered 
beehive tomb which shows the burial ritual and found treasures 
richer than those of Vaphio. There is a splendid gold cup chased 
with a design of octopuses and dolphins, a gold and silver cup 
adorned with bulls’ heads, silver cups, weapons of bronze, en-, 
graved sealstones of wondrous size, and pottery which dates the 
tomb to about 1350 b.c., the last period. Nearby is a chamber 
tomb, with a hoard of 33 bronze vessels, which, though empty 
of human remains, seems to have been a cenotaph and throws 
much light on the cult of the dead. At Mycenae the British 
work directed by Wace has found remains of all three periods of 
the bronze age, including a rich series of tombs of the last period, 
and established the history of the shaft graves found by Schlie- 
mann. The palace has been re-explored and, with the Lion Gate 
and walls, been found to date from the latter part of the last 
period, from 1400 b.c. The beehive tombs, also re-examined, can 
be dated with some degree of probability, and the finest, such 
as the Treasury of Atreus are seen to be contemporary with the 
Lion Gate. These results are confirmed by the renewed work of 
the Germans at Tir3rns under Karo and Kurt Muller, who find 
that the palace and the walls, with three stages at least, are 
approximately contemporary with those of Mycenae. The Swed¬ 
ish finds at Dendra and in the beehive tombs of Bodia, in Messenia, 
agree with these conclusions, which all tend to show that after 
the fall of Cnossus, about 1400 b.c., Mycenae as the chief strong- 
bold of the mainland succeeded to the Aegean empire and spread 
Aegean culture far and wide. 


Further work in Boeotia at Eutresis and other sites has extended 
our knowledge of the houses and culture of the two first periods, 
and on the Acropolis of Athens itself neolithic pottery of the 
Thessalian type has come to light as well as pottery of the early 
bronze age. The latest revelation comes from Samos, where 
bronze age pottery of the middle and late periods, it is said, has 
been discovered. Thus on the one hand new discoveries have em¬ 
phasized the uniform and widespread character of the Aegean cul¬ 
ture throughout the area, and on the other hand the latest finds on 
the mainland indicate considerable divergence between it and 
Crete. The last point is of vital importance in considering the his¬ 
torical and ethnological problems of Greece in the Aegean or pre¬ 
historic age. The “Aegean Area’’ now covers the Archipelago with 
Crete and Cyprus, the Hellenic peninsula with the Ionian isles, and 
western Anatolia. Evidence is also coming in from the Macedo¬ 
nian coast. Off.shoots are found in the western Mediterranean, in 
Sicily, Italy, Sardinia, and in the East in Palestine and Egypt. 
About the Cyrenaica we are still insufficiently informed. 

II. GENERAL NATURE OF THE EVIDENCE 

For details of monumental evidence the articles on Crete, 
Mycenae, Tiryns, Troy, Cyprus, etc., must be con.sulted. The 
most representative site explored up to now is Cnossus, which 
has yielded the most various and the most continuous evidence 
from the Neolithic age to the twilight of classical civilization. 
Next in importance are in Crele, Phaestus, Agia Triada, Mochlos, 
V’asilike, Tylissus, Gournia, Mallia and the tombs of Mesara; 
on the mainland, after Mycenae, Tiryns, Thelx’S, Asine, Korakou 
and the other sites already mentioned, are Agia Marina, Lianok- 
ladi and Tsangli; in the islands, Phylacope in Melos, and on 
the Anatolian littoral Hissarlik (Troy). 

A. The internal evidence at present available comprises:— 

(1) Structures. —Ruins of palaces, palatial villas, houses, built 
dome- or ci.st-gravcs and fortifications (Aegean isles, Greek main¬ 
land and north-west Anatolia), but not distinct temples; small 
shrines, however, and temrnc (religious enclosures, remains of one 
of which were probably found at Pelsofa, near Palaikastro, by 
J. L. Myres in 1904) are represented on intaglios and frescoes. 
From like .sources and from inlay-work wc have also representa¬ 
tions of palaces and houses. 

(2) Structural Decoration. —Architectural features, such as 
columns, friezes and various mouldings; mural decoration, such 
as fresco-paintings, coloured reliefs and mosaic inlay. 

(3) Furniture. — {a) Domestic, such as vessels of all sorts 
and in many materials, from huge store-jars down to tiny un¬ 
guent pots; culinary and other implements; thrones, seal.s, tables, 
etc., these all in stone or plastered terra-cotta; {h) Sacred, such 
as models or actual examples of ritual objects; of these wc have 
also numerous pictorial representations; (c) Funerary; c.^., coffins 
in painted terra-cotta. 

(4) Artistic Fabrics, e.g., plastic objects, carved in stone or 
ivory, cast or beaten in metals (gold, silver, copper and bronze), 
or modelled in clay, faience, paste, etc. No trace has yet been 
found of large free .sculpture, but many examples exist of sculp¬ 
tors’ smaller work. Vases of all kinds, carved in marble or other 
stones, cast or beaten in metals or fashioned in clay, the latter 
in enormous number and variety, richly ornamented with coloured 
.schemes, and sometimes bearing moulded decoration. Examples 
of painting on stone, opaque and transparent. Engraved objects 
in great number; e.g., ring-bezels and gems; and an immense 
quantity of clay impressions, taken from these. 

(5) Weapons, tools and implements, in stone, clay and bronze, 
and at the last iron, sometimes richly ornamented or inlaid. 
Numerous representations also of the same. No actual body- 
armour, except such a.s wa.s ceremonial and buried with the dead, 
like the gold breastplates in the circle-graves at Mycenae. 

(6) Articles of persoiial use, e.g., brooches (fibulae), pins, 
razors, tweezers, etc., often found as dedications to a deity; e.g., 
in the Dictaean cavern of Crete. No textiles have survived. 

(7) Written documents; e.g., clay tablets and discs (so far in 
Crete only), but nothing of more perishable nature, such as skin, 
papyrus, etc.; engraved gems and gem impressions; legends writ- 
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ten with pigment on pottery (rare) ; characters incised on stone 
or pottery. These show two main systems of script (sec Crete). 

(8) Excavated tombs, of cither the pit or the grotto kind, in 
which the dead were laid, together with various objects of use 
and luxury, without enrmation, and in either coffin.s or locidi or 
simple wra{)pings. 

(o) Public works, such as paved and stepped roadways, bridges, 
systems of drainage, etc 

It. There is also a certain amount of external evidence to be 
gathered from;— 

(i ) Monuments and records of other contemporary civiliza¬ 
tions; c.g., representations of alien peoples in F^gyptian frescoes; 
imitation of Aegean fabric.s and style in non-Aegcan lands; allu¬ 
sions to Mediterranean people.s in F^gyptian, Hittite, Semitic or 
Babylonian records. 

(.’) Literary traditions of subsequent civilizations, especially 
the Hellenic, su( h as, c.g,, those embodied in the Homeric poems, 
the legi'nds concerning Crete. Mycenae, etc.; statements as to 
the origin of gods, cults anri so forth, transmitted to us by Hellenic 
iinticjuarians such as Strabo, I’ausanias, Diodorus, Siculus, etc. 

(.V) Traces of customs, creeds, rituals, etc., in the Aegean area 
at a later time, discordant with the civilization in which they 
were practised and indicating survival from earlier systems. There 
are also possible linguistic and even physical survivals to be con¬ 
sidered. 

IIL GENERAL FEATURES OF AEGEAN CIVILIZATION 

The leading features of Aegean < ivilization, as deduced from 
the evidtaue must be slated very briefly. 

(i) Political Organization.—The gr«at Cretan palaces and 
the fortifual citadels of Mytenae, Tiryns and Hissarlik, each 
(ontaining little more than one great residence, and dominating 
lower towns of meaner houses, p(»int to monarchy at all periods. 
Irule|»endeut local developments of art bt'fore the middle of the 
2nd millennium n.c. suggest the early existence of independent 
units in various parts, of w'hich the strongest W’as the Cnossian. 
After that dale the evidi'nce goes strongly to show that one 
political dominion was spread for a brief period, or for two brief 
periods, over almost all the area {see later). The great number 
of tribute tallie.s found at Cnossus perhaps indicates that the 
centre of |)ower was there for some lime. 

(’) Religion.—'Fhe fact that shrines have so far been found 
within {talaces aivd not (ertainly anywhere else, indicates that the 
kings kept religious power in their own hands; perhaps they were 
themselves high-priests. Religion in the area seems to have been 
essentially (he s.imc everywhere from the earliest ix*riod; viz., (he 
cult of divine principles, resident in dominant features of nature 
(sun, stars, mountains, trees, etc.) and controlling fertility. This 
cult pas.sed through an aniconic stage, from which fetishes sur¬ 
vived to the last, these being rocks or pillars, trees, weapons (c.g., 
bipeunis, or double war-axe, shield), etc. When the iconic stage 
was reached, about -?ooo h.c., we fmd one divine spirit represented 
as a goddess with a subordinate young god, as in m.iny other ea.st- 
ern Mediterranean lands. The god was probably son and mate 
of the goddess, and the divine pair represented the genius of 
reproductive fertility in its relations with humanity. The goddess 
at times apix'ars, with doves, as iir.mic, at others with snakes, 
as chthonic. In the ritual fetishes, often of miniature form, played 
a great part; all sorts of plants and animals WTre sacred; sacrifice 
(not burnt, and human very doubtful), dedication of all .sorts of 
offerings and simulacra invocation, etc., were practised. The dead 
were objects of a sort of hero-worship especially on the mainland. 
This early nature-cult, explains many anomalous features of 
Hellenic religion, especially in the culls of Artemis and Aphrodite 
(sec Crete). 

(3) Social Organization.—There is a possibility thaCfeatures 
of a primeval matriarchate long survived; but there is no certain 
evidence. Of the organization of the [people under the monarch 
we are ignorant. There arc so few representations of armed men 
that it seems doubtful if there can have been any professional 
military class. Theatral structures found at Cnossus and Phaestus, 


I within the precincts of the palaces, were perhaps used for shows 
' or for sittings of a royal assize, rather than for popular assemblies. 
The Cnossian remains contain evidence of an elaborate system 
of registration, account-keeping and other secretarial work, which 
perhaps indicates a considerable body of law. The life of the 
ruling cla.ss was comfortable and even luxurious from early times. 
F'ine stone palaces, richly decorated, with separate sleeping apart¬ 
ments, large halls, ingenious device.s for admitting light and air, 
sanitary conveniences and marvellously modern arrangements, 
for supply of water and for drainage, attest this fact. Even the 
smaller houses, after the Neolithic pK*riod, seem also to have been 
of .stone, plastered within. After 1600 b.c. the pnlaces in Crete 
had more than one storey, fine stairways, bath-chambers, windows, 
folding and sliding doors, etc. In this later period, the distinc¬ 
tions of blocks of apartments in some palaces has been held to 
indicate the seclusion of women in harems, at least among the 
ruling caste. Cnossian frescoes show women grouped apart, and 
they appear alone on gems. Flesh and fish and many kinds of 
vegetables were evidently eaten, and wine and beer were drunk. 
Ve.sscls for culinary, table and luxurious u.ses .show an infinite 
variety of form and purpo.se. Artificers’ implements of many 
kinds were in use, bronze succeeding obsidian and other hard 
stones as the material. Seats are found carefully shaped to the 
human person. There wms evidently olive- and vine-culture on a 
large scale. Chariots were in use in the later period, as is proved 
by the pictures of them on Cretan tablets and at Mycenae, 
Tiryns and Vaphio, and therefore the horse was known. Main 
ways were paved. Sports, probably more or less religious, are 
often represented; e.g., bull-fighting, dancing, boxing and armed 
combats. 

(4) Commerce w’as practised to some extent in very early 
times, as is proved by the distribution of Melian obsidian ov(‘r most 
of the Aegean area and by the Nilotic influence on early Minoan 
art. We find Cretan vessels exported to Melos, F>gypt and the 
Greek mainland. Melian vase.s came in their turn to Crete. After 
1000 H.c. there is very dose intercourse with Egypt, and Aegean 
things find their way to all coasts of the Mediterranean {sec 
below). No traces of currency have come to light, unless certain 
axe-heads too slight for practical use, had that character; hut 
standard weights have been found, and representations of ingots. 
The Aegean written documents havT not yet proved (by being 
found out.sidc the area) epistolary correspondence with other 
lands. Representations of ships are not common, but several have 
been observed on Aegean gems, gem-scalings and vases. There 
are also leaden and clay models of boats. They are vessels of low 
free-board, with masts. Familiarity with the sea is proved by the 
free use of marine motives in decoration. 

(5) Treatment of the Dead.—The dead in the earlier period 
were laid (.so far as we know at present) within cists constructed 
of upright stone.s. These were sometimes inside caves and oc¬ 
casionally clay coffins were used. After the burial the cist was 
covered in with earth. A little later, in Crete, bone pits seem to 
have come into use, containing the remains of many burials. 
Possibly the flesh was boiled off the bones at once (“scarifi¬ 
cation’’), or left to rot in separate cists awhile; afterwards the 
skeletons were collected and the cists re-used. The royal shaft 
graves at Mycenae are an elaboration of the simple cist grave 
and the circle surrounding them finds a iiarallel in the grave 
rings at Leucas. Chamber tombs built in the early period occur 
in Crete and rock-cut tombs of the same general type ap¬ 
proached by a horizontal or slightly inclined w’ay with the sides 
converging above are very common on the mainland and in 
Rhodes in the last period, and are often found in Crete where 
small clay coffins containing skeletons in a crouching posture are 
usual. Circular ossuaries which some believe to have been roofed 
with vaults, occur in Crete in the early period and last into the 
beginning of the middle period; but the great beehive tombs of 
Mycenae and the mainland belong to the last period (from about 
1500 B.c. onwards) and the finest, such as the treasury of Atreus, 
to the concluding phase of the bronze age after the fall of Crete 
about 1400 B.c. Sometimes in Crete at the end of the middle 
period the dead were trussed u]) and thrust head foremost into 
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1. Vaso of 14th and 13th centuries B.C.; in the British School at Athens 6. Vase of 16th century B.C.; In the British School at Athens 

2. Bronze statuette of a Minoan ooddess; in the museum at Berlin 7. Vaso of 16th century B.C.; In the British School at Athens 

3. Vase of the 16th century B.C.; In the British School at Athens g. Sionets in metal and stone from the royal grave at Dondra, belonging 

4. Vase of 14th and 13th centuries B.C.; In the British School at Athens fo Professor Persson 

5. Bronze daggers inlaid with gold from graves at Mycenae 


9. Vaso of 14th and 13th centuries B.C.; in the British School at Athens 
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f ully Hnlltidic i«ur»ibo.il front Asinc; In the Fitzwilllam Museum at 
('jintttf icloo 

J flirty Cyrlmlic, marble statue; In the Fitzwilliam Museum at Cambridt;e 
t Mutt UHinted log frtuii Mycenae 

I. Early Uplladii ln>rtl from Asine; In the Fitiwilliam Museum at 
Cambridge 


5. Matt painted cup from Karakou bclonoing to the American An 

logical Institute 

6 . Early Holladic mugs from Tiryus 

7. Minyan goblet from Liannkladi 

8 . Early Cycladic sauceboat 

9 Middle Helladic dish from Mycenae 
10. Oticen's cup in gold, silver and nielic tielonging to Professor P 
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large jars for burial. On the mainland at a slightly earlier date 
children are found buried in jars, and sometimes in place of stone 
cists the dead were surrounded by walls of crude brick or covered 
with fragments of large store jars. At no period do the Aegean 
dead seem to have been burned. Weapons, food, water, un¬ 
guents and various trinkets were laid with the corpse at all 
periods. In the Mycenae circle an altar seems to have been 
erected over the graves, and on the mainland at least there are 
definite traces of the worship of the dead. A painted sarcophagus, 
found at Hagia Triada, also possibly shows a hero-cult of the dead. 

(6) Artistic Production.—Ceramic art reached a specially 
high standard in fabric, form and decoration by the middle of 
the 3rd millennium b.c. in Crete. The products of that period 
compare favourably with any potters' work in the world. The 
same may be said of fresco-painting, and probably of metal work. 
Modelling in terra-cotta, sculpture in stone and ivory, engra\'ing 
on gems, were following it closely by the beginning of the 2nd 
millennium. After 2000 b.c. all these arts revived, and sculpture, 
as'evidenced by relief work, both on a large and on a small scale, 
carved stone vessels, metallurgy in gold, silver and bronze, ad¬ 
vanced farther. This art and those of fresco- and vase-painting 
and of gem engraving stood higher about the 15th century n.c. 
than at any subsequent periotl before the 6th century. The 
manufacture, modelling and painting of faience objects, and the 
making of inlays in many materials were al.so familiar to Aegean 
craftsmen, who show in all their best work a strong sense of 
natural form and an appreciation of ideal balance and decorative 
eltect, such as are seen in the best products of later Hellenic art. 
Architectural ornament was also highly developed. The richness 
of the Aegean capitals and columns may be judged by those from 
the “Treasury of Atreus” now set up in the British Museum; and 
of the friezes we have examples in Mycenaean and Cnossian frag¬ 
ments, and Cnossian paintings. The magnificent gold work of 
the later period, preserved to us at Mycenae, Dendra and Vaphio, 
need.s only (0 he mentioned. It should be compared with stone 
work in Crete, especially the steatite va.ses with reliefs found 
at Hagia Triada. On the whole, Aegean art, at its two great 
periods, in the middle of the 3rd and 2nd millennia respectively, 
will bear comparison with any contemporary arts. 

IV. ORIGIN, NATURE AND HISTORY OF AEGEAN 
CIVILIZATION 

The evidence, summarized above, though very various and 
voluminous, is not yet sufficient to answer all the questions which 
may be asked as to the origin, nature and history of this civiliza¬ 
tion, or to answer any but a few questions with absolute certainty. 

A. Distinctive Features.—The fact that Aegean civilization is 
distinguished from all others, prior or contemporary, not only by 
its geographical area, but by leading organic characteristics, has 
never been in doubt since its remains came to be studied seriously 
and impartially. The truth was indeed obscured for a time by 
persistent prejudices in favour of certain alien Mediterranean 
races long known to have been in relation with the Aegean area 
in prehistoric times; e.g., the Egyptians and especially the Phoeni¬ 
cians. Others put forward “Achaeans” from the north as its 
authors. But such claims to the authorship of the Aegean remains 
grew fainter with every fresh Aegean discovery and every new light 
thrown on their own proper products; with the Cretan revelattions 
they ceased altogether to be considered except by a few Homeric 
enthusiasts. Briefly, we now know that the Aegean civilization de¬ 
veloped these distinctive features: (i) An indigenous script ex¬ 
pressed in characters of which only a very small percentage are 
identical, or even ob\dously connected, with those of any other 
scripts. This is equally true both of the pictographic and the 
linear Aegean systems. Its nearest affinities are with the “Asianic” 
scripts, preserv^ed to us by Hittite, Cypriote and south-west 
Anatolian (Pamphylian, Lycian and Carian) inscriptions. But 
neither are these affinities close enough to be of any practical aid 
in deciphering Aegean characters, nor is it by any means certain 
that there is parentage. The Aegean script may be, and probably 
is, prior in origin to the “Asianic”; and it may equally well be 
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owed to a remote common ancestor, or (the small number of 
common characters being considered) be an entirely independent 
evolution from representations of natural objects (see Crete). 
(2) An Art, whose products cannot be confounded with those of 
any other known art by a trained eye. Its obligations to other 
contemporary arts are many and obvious, especially in its later 
stages; but every borrowed form and motive undergoes an es¬ 
sential modification at the hands of the Aegean craftsman, and 
the product is stamped with a new character. The secret of this 
character lies evidently in a constant attempt to express an ideal 
in forms more and more closely approaching to realities. We 
detect the dawn of that spirit which afterwards animated Hellenic 
art. The fresco-paintings, ceramic motives, reliefs, free sculpture 
and toreutic handiwork of Crete have supplied the clearest proof 
of it, confirming the impression already created by the goldsmiths’ 
and painters’ work of the Greek mainland (Mycenae, Thebes, 
Vaphio, Dendra, Tiryns). (3) Architectural plans and decoration. 
The arrangement of Aegean palaces is of two main types. First 
(and perhaps earliest in time), the chambers arc grouped round 
a central court, being engaged one with the other in a labyrinthine 
complexity, and the greater oblongs are entered from a long side 
and divided longitudinally by pillars. Second, the main chamber 
is of what is known as the megaron type; i.e., it stands free, 
isolated from the rest of the plan by corridors, is entered from 
a ve.stibule on a short side, and has a central hearth, surrounded 
by pillars and perhaps hypaethral; there is no central court, and 
other apartments form distinct blocks. In spite of many com- 
[larisons made with Egyptian, Babylonian and “Hittite” plans, 
both these arrangements remain incongruous with any remains 
of prior or contemporary structures elsewhere. Whether either 
plan suit^the “Homeric” palace does not affect the present ques¬ 
tion. (4) A type oj tomb, the dome or “beehive,” of which the 
grandest examples known are at Mycenae. The (.'retan “larnax” 
coffins, also, have no parallels outside the Aegean. There arc other 
infinite singularities of detail; but the above are more than suffi¬ 
cient to establish the point. 

B. Origin and Continuity.—With the immense expansion of 
the evidence, due to the Cretan excavations, a fjuestion arises how 
far the Aegean civilization, whose total duration covers at least 
3,000 years, can be regarded as one and continuous. The explora¬ 
tion of Cnos.sus shows that Aegean civilization had its roots in 
a primitive Neolithic period, of uncertain but very long duration, 
represented by a stratum which (on that site in particular) is 
in places nearly 2ofL. thick, and contains stone implements and 
sherds of hand-made and hand-poli.shed vessels, showing a i)ro- 
gressive development in technique from bottom to top. This 
Cnossian stratum seems to be throughout earlier than the lowest 
layer at Hissarlik. It doses with the introduction of incised, 
white-filled decoration on jiottery, whose mtitives are jiresently 
found reproduced in monochrome pigment. We arc now in the 
beginning of the bronze age, and the first of Evans’s “Minoan” 
periods. Thereafter, by exact observation of stratification, eight 
more periods have been distinguished at Cnossus, each marked 
by some important development in the universal and necessary 
products of the potter’s art, the least destructible and therefore 
most generally used archaeological criterion. These periods fill 
the whole bronze age, with whose dose, by the introduction of 
the superior metal, iron, the Aegean age is conventionally held 
to end. Iron came into general Aegean u.se about 1000 B.c., and 
possibly was the means by which a body of northern invaders 
established their power on the ruins of the earlier dominion. The 
important point is this, that throughout the nine Cnossian periods, 
following the Neolithic age (named by Evans, “Minoan I. i, 2, 
3; II. I, 2, 3; III. I, 2, 3”; sec Crete), there is evidence of a 
perfectly orderly and continuous evolution in, at any rate, ceramic 
art. From one stage to another, fabrics, forms and motives of 
decoration develop gradually; so that, at the close of a span of 
more than 2,000 years, at the least, influences of the beginning 
can still be clearly seen and no trace of violent artistic intrusion 
can be detected. This fact, by itself, would go far to prove that 
the civilization continued fundamentally and essentially the same 
throughout. It is, moreover, supported by less abundant remains 
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of Other arts. That of painting in fresco, for instance, shows the 
same orderly develo[)ment from at any rate Period II. 2 to the 
end. About in.stitulion.s we have less Certain knowledge, there 
being but little evidence for the earlier periods; but in the docu¬ 
ments relating to religion, the most significant of all, there is no 
truce of sharp change. VVe see evidence of a uniform nature 
worship pa.s.sing through all the normal stages down to theoan- 
thro[ji.sm in the latest period. There is no appearance of intrusive 
deitie.s or cultddea.s. Wc may take it (hen (and the fact is not 
di.sputcd evc-n by (hose who believe in one thorough racial change, 
at least, during the l>ronze age) that the Aegean civilization was 
indigenous, firmly rooted and strong enough to remain dominant 
in its own geographical area throughout (he bronze age. 

Thi.s conclusion does not necessarily lead to the corollary that 
the mass of those who ynissessed this civilization remained for 
the most i)art racially the* same throughout the bronze age. This 
indeed may be true for Crete, hut as already indicated there are 
grave reasons for believing (hat on the mainland matters were not 
so simple, and herein iie.s (he crux of Greek ethnology. A solution 
which would satisfy the archaeological and anthropological prob¬ 
lems to be indic.'ited would go far to solving (he vexed c^uesLions 
of Hellenic origins, especially as regards Achaeans and Dorians 
(.or Dokia.ns, Achakans and Ionians), and (he first appearance 
of Aryans in the peninsula. In the neolithic age the general 
characteristics of the culture of the mainland and of Crete are 
(juite distinct. On the rnuinland at the end of the neolithic age 
a bronze-using culture appears which is uncloul)ted!y akin to that 
of the islands and Crete. In the middle period, however, about 
2000 li.c., a new element comes into the mainland typified for 
archaeologists by a well marked class of pottery called “Minyan 
Ware.” I’his occurs as an import into Melos and was even 
imitated there, hut though contemporary Melian wares are recog¬ 
nized in Ode, as in the teni[)le refmsitories at Cnos.sus, hardly 
a slit'rd of Minyan w'are has been found in Crete. Suddenly, just 
before the beginning of (he last (xaiod, Cretan influence and 
culture came in full force to the mainland. Some hold that this 
betokens a com{dde comiuest of (he mainland by Crete, wholesale 
di.splacements of population and the institution of Cretan dynasts 
at Mycenae and elsewhere. Others maintain that this indicates a 
rapid absorption by a vigorous and progre.ssive folk of a de- 
vel<»ped cull lire which they adapted to their own purposes. For 
the latter view w'e can urge;— 

(i) Ifistinci differences are observed l)etwetm the products of 
the mainland and those of Crete and both, for instance, appear 
as imports in Melos .side by side; (2) the oldest royal grave at 
Mycenae contains mostly mainland pottery, and throughout the 
succeeding period, (hough the superficial culture is Cretan, there 
are clear signs (hat its basis is the old element which produced 
Minyan ware; (,i) there is a variation in burial customs between 
Crete and the mainland pointing to a divergence in belief as 
regards the dead; (4) the fortified castles of the mainland like 
Mycenae, Tiryns and Midea arc in strong contrast to the un¬ 
defended palaces of Crete; (5) in the earlier periods Cretan 
(lottery, except in a few cas(\s. has not l>t‘en found outside, but 
the ado()tion of the fTetan jihase of Aegean culture by the main¬ 
land just (ireeedes the .spread of the last pha.se of that culture 
far and wide in the Levant, and it is notorious that the remains 
from Rhodes, Cyprus and Philistia deiiend on the mainland and 
not cm (hele 

All this suggests that about 1600 n.c. when the last period 
began some (mwerful folk (that which introduced Minyan pottery) 
arose on the mainlind and quickly absorbed the mature Aegean 
culture of C'rete, and .soon after, when Crete collapsed, about 
1400 n.c., the mainlanders became the dominant force and spread 
their xersion of Aegean culture abroad. The recent discoveries 
that the wails and palaces of I'iryns and Mycenae belong to the 
last (ihase after i.}oo n.c. support this view, as also the other 
conclusion wliich places the greate.st achievements of Aegean 
architecture, like the treasury of At reus, in this the culminating 
phase of the Aegean culture, which closed perha(>s with the great 
armada led against 'Vroy. 

A good deal of anthropometric investigation has been devoted 


to human remains of the Aegean epoch, especially to skulls anti 
bones found in Crete in tombs of Period II. The result of this, 
however, has established the fact that the Aegean races, as a whole, 
belonged to the dark, long-headed Homo Mediterraneus —a fact 
only valuable in the present connection in so far as it tends 
to discredit an Asiatic source for Aegean civilization, though there 
was clearly much affinity between Crete and south-western Asia 
Minor. From the skull-forms studied, it would appear, that the 
Aegean race was by no means pure even in the earlier Minoan 
periods. On the mainland indeed the skulls from Asine show 
that both the long and the short types were present in the middle 
period together with one or two examples of an “Armenoid” 
character. This is by no mean.s in di.sagreement with archaeology. 
There is some ground for suppo.sing that the language spoken in 
Crete before the later Doric was non-Hellenic, though perhaps 
Indo-European. This inference rests on three inscriptions in Greek 
characters but non-Greek language found in eastern Crete. The 
language has some apparent affinities with Phrygian. The inscrip¬ 
tions are post-Aegean by many centuries, but they occur in the 
part of the island known to Homer as that inhabited by the Eteo- 
Cretans, or aborigines. Their language may prove to bo that of 
the Linear tablets. 

V. HISTORY OF AEGEAN CIVILIZATION 

History of an inferential and summary sort only can be derived 
from monuments in the absence of written records. The latter 
do, indeed, exist in the case of the Cretan civilization and in great 
numbers; but they are undeciphered and likely to remain so, 
except in the improbable event of the discovery of a long bilingual 
text, partly couched in some familiar script and language. Even 
in that event, the information which would be derived from the 
Cnossian tablets would probably make but a small addition to 
history, since in very large part they are evidently mere inven¬ 
tories of tribute and stores. The engraved gem.s probably record 
divine or human names {.sre Ckf.ti;). 

(1) Chronology.—The first chronological datum is inferred 
from a close similarity between certain Cretan hand-made and 
polished va.ses of Minoan Period I. i, and others discovered by 
Petrie at Abydos in Egyi)t and referred by him to the is( dynasty. 
He goes so far as to pronounce the latter to be Cretan importa¬ 
tions, their fabric and forms being unlike anything Nilotic. If 
that be so, the period at which stone implements were beginning 
to be .superseded by bronze in Crete must be dated htdorc 4000 
B.c. But helow' all Evans’s “Minoan” strata lie.s the immensely 
thick Neolithic deposit. To date the beginning of this earliest 
record of human production is impossible at prc.sent. The 
Neolithic stratum varies very much in depth, ranging from nearly 
20ft. to 3ft., but is deepest on the highest part of the hillock. Its 
variations may be due equally to natural denudation of a stratum 
once of uniform depth, or to the artificial heaping up of a mound 
by later builders. Even were certainty as to these alternatives 
attained, we could only guess at the average rate of accumula¬ 
tion, which proceeds very differently on different sites and under 
different social and climatic conditions. In later periods at Cnos- 
sus accumulation seems to have proceeded at a rate of, roughly, 
3ft. per 1,000 years. Reckoning by that standard we might push 
the earliest Neolithic remains back behind 10,000 b.c.; but the 
calculation would be worthy of little credence. Surer chrono¬ 
logical links are provided by the close affinity with early dynastic 
Egyptian products shown by the stone bowls from tombs of the 
ist period at Mochlos and in Mesara. At Cnossus actual Egyp¬ 
tian bowls of the earliest dynastic times have been found. These 
facts, and the parallelism displayed by Cretan seals in ivory and 
stone from the Mesara ossuaries and by Eg>’()tian seals of the 
1st six dynasties, enable us to say that the ist period began before 
the middle of the 4th millennium. We reach another fairly cer¬ 
tain date in the synchronism of remains belonging to the 12th 
dyna.sty (c. 2225 b.c.) with products of Minoan Period II. 2. 
Characteristic Cretan pottery of this period was found by Petrie 
in the Fnyum and by Garstang at Abydos in conjunction with 
12th dynasty remains, and various Cretan products of the period 
show striking coincidences with 12th dynasty styles, especially 
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in their adoption of spiraliform ornament. The spiral, however, 
occurs so often in natural objects {e.g., horns, climbing plants, 
shavings of wood or metal) that too much stress must not be 
laid on the mutual parentage of spiraliform ornament in different 
civilizations. A diorite statuette, referable by its style and in¬ 
scription to Dynasty 13, was discovered in deposit of Period II. 
2. in the central court, and a cartouche of the “Shepherd King,” 
Khyan, was also found at Cnossus. He is usually dated about 
1633 B.c. This brings us to the next and most certain synchro¬ 
nism, that of Minoan Periods III. i, 2, with Dynasty 18 (c. 
1000-1400 n.c.). This coincidence has been observed not only 
at Cnossus, but previously, in conru^ction with discoveries of 
scarabs and other Egyptian objects made at Mycenae, lalysus, 
Enkomi, etc. In Egypt itself Kefti tributaries, bearing va.ses of 
Aegean form, and themselves similar in fa.shion of dress and 
arrangement of hair to figures on Cretan frescoes and gems of 
Period 111., arc depicted under this and the succeeding dynasties 
(c.g., Rekhinara tomb at Thebes). Actual vases of late Aegean 
style have been found with remains of Dynasty 18, especially 
in the town of Amenophis IV.—Akhenaten—at Tell el-Amarna; 
while in the Aegean area itself we have abundant evidence of 
a great wave of Egyptian influence beginning with this same 
dynasty. To this wave were owed in all probability the Nilotic 
scenes depicted on the Mycenae daggers, on frescoes of Hagia 
Triada and Cnossus, on pottery of Zakro, on the shell-relief 
of Phacstus, etc.; and also many forms and fabrics; c.g., certain 
Cretan coffins, and the faience industry of Cnossus. These serve 
to date, Periods III. 1-2 in Crete, the shaft-graves in the Mycenae 
circle, the Vaphio tomb, etc., to the loth and 15th centuries n.c., 
and Period III. 3, the walls and palaces of Mycenae and Tiryns, 
the majority of the 6th stratum at Hissarlik, the lalysus burials, 
the upper stratum at Phylacope, etc., to the century immediately 
succeeding. 

The tcnnmn.s ad qurm is less certain—iron does not liegin to 
be used for weapons in the Aegean till after Period III. 3, and 
then not exclusively. If we fix its introduction about 1100 B.c. 
and make it coincident with the incursion of northern tribes, 
remembered by the classical Greeks as the Dorian Invasion, we 
must allow that this incursion did not altogether stamp out 
Aegean civilization, at least in the southern part of its area. But 
it finally destroyed the Cnossian palace and initiated the “Geo¬ 
metric” age, with which, for convenience at any rate, we may close 
the history of Aegean civilization proper. 

(2) Annals. — From these and other data the outlines of 
primitive history in the Aegean may be sketched thus. A jx'ople, 
agreeing in its prevailing .skull-forms with the Mediterranean 
race of north Africa, was settled in the Aegean islands from a 
remote Neolithic antiquity, but, except in Crete, where insular 
security was combined with great natural fertility, remained in 
a savage and unproductive condition until far into the 4th millen¬ 
nium B.c. In Crete, however, it had long been in close contact 
with Egypt and had developed a certain civilization, and at a 
period more or less contemporary with Dynasties ii and 12 
(2200-2000 B.c.) the scattered communities of the centre of the 
island coalesced into a strong monarchical state, whose capital 
was at Cnossus. There the king, probably also high priest of the 
prevailing nature cult, built a great stone palace, and received 
the tribute of feudatories, of whom, probably, the prince of 
Phaestus, who commanded the Messara plain, was chief. The 
Cnossian monarch had maritime relations with Egypt, and pres¬ 
ently sent his wares all over the southern Aegean {e.g., to Melos 
in the earlier Second City period of Phylacope). A system of 
pictographic writing came into use early in this Palace period, 
but only a few documents, made of durable material, have sCir- 
vived. Pictorial art of a purely indigenous character, whether 
on ceramic material or plaster, made great strides, and from 
ceramic forms we may legitimately infer also a high skill in 
metallurgy. The absence of fortifications at Cnossus, Mallia, and 
Phaestus suggests that at this time Crete was internally peaceful 
and-externally secure. Small settlements in close relation with 
the capital, were founded in the east of the island to command 
fertile districts and assist maritime commerce. Gournia and 


Palaikastro fulfilled both these ends; Zakro must have had 
mainly a commercial purpose, us the starting point for the African 
coast. The acme of this dominion was reached about the end 
of the 3rd millennium b.c.. and thereafter there ensued a certain, 
though not very serious, decline. The period may be considered 
to close with a general disaster which overtook the principal 
Cretan sites at the end of the 17th century b.c. The cause is 
still to seek; some think it was due to war, others believe that 
it may have been the result of a terril)le earthquake. This would 
have been caused by the explosion of the volcano of Thera which 
split that island in two and covered the prehistoric remains which 
belong to the last phase of the middle period with a deep deposit 
of pumice. 

On the mainland the neolithic population, to judge by its 
brilliantly painted pottery, seems to have been distinct from 
that of the islands and to have been related rather to the tribes of 
the Danubiun and Carpathian areas, w'hich some regard as the 
original home of the Aryans. After the close of the first neolithic 
period in Thessaly a bronze-using folk, closely akin to the inhabit¬ 
ants of the islands, came to the mainland and advancing from the 
south-east gradually made themselves masters of the peninsula as 
far north as Othrys. When this occurred we cannot say, but as the 
earliest bronze age ware on the mainland is still somewhat primi¬ 
tive it may have taken place well before the end of the 3rd 
millennium b.c. Once established the bronze age people, together 
with the remains of the aborigines, developed on a culture parallel 
to that of the Cyclades, and several prosperous settlements arise 
as at Tiryns, Mycenae itself, Asine, Nemea, Zygouries and 
Korakou. If the Cretans and islanders were of non-Hellenic 
race, the bronze-using incomers may have introduced the non- 
Hellenic place-names in -ssos and -nthos. When the second period 
in Crete had already evolved about the beginning of the 2nd 
millennium b.c. a new factor entered the mainland. This was 
accompanied by a new kind of j>oltery, “Minyan Ware.” but 
whence or how it came we do not yet know. This people seems 
to have coalesced readily W'ith the prc-exisling population which, 
as we know, already contained two racial elements, and this is 
reflected in the skull types from Asine. At first, though in com¬ 
munication with islands such as Melos and Paros, they .seem to 
have had no contact with Crete till shortly before the end of 
the 17th century b.c. Then Aegean culture, as represented by (he 
Cretan culture of the renai.ssance after the disaster, came into 
the mainland in full force. This may have been due to a conquest 
of the mainland by Cretans, or to the hospitable reception of 
refugees from the di.saster in Crete, or to raids conducted by 
chiefs of the mainland against Crete. Whatever the cause the 
mainland became saturated with Cretan culture, but it still 
retained its own individuality, which changed and charged with 
its own feeling whatever was borrowed from Crete. For instance 
the evolution of certain mainland vase shapes continues unbroken, 
but is modified by the influence of Crete. Thus at the beginning 
of the 3rd period, almost coincident with the rise of the i8th 
dynasty in Egypt, we have a renai.ssance in Crete and the es¬ 
tablishment of strong centres of culture at Mycenae, Thel)e.s and 
other mainland sites. In Crete the palaces were rebuilt on a 
larger scale and with more sumptuous appointments, though there 
was a distinct tendency towards the baroque. The mainland fol¬ 
lowed suit, but there is almost the same quality of difference 
between them as there is between English and American 18th 
century culture. For two centuries this continued, the mainland 
becoming stronger and Crete weaker, till just about the time 
when the i8lh dyna.sty decayed in the nerveless hands of Akhena¬ 
ten, Crete collapsed and ceased to be the centre of Aegean culture. 
She still existed, but only as a provincial centre, down to the 
dawn of the iron age. Her inheritance passed to the mainland 
which, probably under the leadership of Mycenae, established 
a great dominion, such a.s that which Homer depicts under 
Agamemnon’s suzerainty. This is the age of the greatest uni¬ 
formity of the Aegean culture. Then arose the great Cyclopean 
fortresses of Tiryns and Mycenae with their palaces, then were 
built the proudest of the beehive tombs, then Aegean products 
of mainland style reached distant shores from Sicily to Philistia, 
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from Macedonia to Ej^ypt. The energy of the mainlandcrs both 
in si)rcadin|f abroad through the Mediterranean the culture which 
they had adopted as their own and in erecting monumental build¬ 
ings which testify to amazing architectural skill, demonstrates 
that they were a {XMtpIe of strong character, capable and original. 
Were these the Adiueans? Who were the makers of Minyan 
ware?' WVre they from Asia Minor like the Tantalids; and 
were they, so to speak, the forerunners of the Etruscans, who 
in another land at a later date so quickly absorbed Hellenic 
culture/' These are problems which cannot yet be answered, 
but it .seems |)Ossihle that Aryans may well have been resident 
in the peninsula long before the Homeric age and so were not 
northern invaders as modern criticism has asserted, for Greek 
ira<lition regarded the Achaeans as natives. The activities of the 
mainland folk after 1400 seem to find an echo in the Hittite 
(ablets which record the doings of the Ahhiyava from that century 
onwards, 

Towards the beginning of the i2lh century the traditional date 
for the 'Irojan \V:ir and when Egypt was vexed by the I’eojdes 
of the Sea, signs of degeneration again appear and soon after 
came a bnal t atasl rophi*, probal)ly al)out 1100 n.c. Mycenae and 
Tiryns went u[) in (lames. 'I'he palace at Gnossus wa.s once more 
destroyed, and never rebuilt or r(‘-inhabited. Iron took the place 
of br(jn/e, and A<;gean art, as a living thing, ce.ised on the Greek 
mainland and in the Aegean isles, including Crete, together with 
Aegean writing. In Cyprus, and perhaps on the .south-west An¬ 
atolian (oa.sts, the cataclysm w-as less complete, and Aegean art 
((mtinued to languish, cut off from its fountain-head. Such 
artistic faculty as survived elsewhere issued in the lifeless geo¬ 
metric style W'hi( h is remiitiscent of the later Aegean, but wholly 
unworthy of it, Cremation took the place of burial of the dead. 
'Phis great disaster, whic h c lea red the grcaind for a further evolu¬ 
tion of art, was probably due to an incursion of northern tribes, 
gracitial rather than sudden, who we re posses.scd of superior iron 
wcMpons—"those tribes which later Greek tradition and Homer 
kne-w ;is the Horiaiis. Thc^y cru.sheci a civilization that had out¬ 
grown its strc'ugth; and it took two or three centuries for the 
artistic spirit, instinct in the Aegean area, and probably preserved 
in sus|>encied animation by the survival of Aegean racial elements, 
to blossom anew. On this c(>n(|uest seems to have ensuc-d a 
long period of unrest and pojcular movements, known to Greek 
tradition as (lie Ionian Migration and the Aeolic and Dorian 
“colonizations”, .ind W'hcm oruc more w’e see the Aege.in area 
clearly, it is dominated by Hellenes, though it has by no means 
lost all nu'inory of its earlier culture, which was after all the 
maiuspring of the Greek gcaiius 'I'he darkness that shrouds the 
close of the bronze age* wms but (he prelude to a brighter dawn. 

Itim.iO(;HAriiv, - Much of the c'vicicnre is contained in archaeological | 
periodicals, especially of ihr British School at Athens (ic)00 ft 

sell ) , Monunnnii Antuhi and Rendu onti li. R. Af. d. Lined 
(mku - ) ; Ephrnuns Ar( haioh'f^ike (i.H.sq rt srq.) ; Archaioloi^ikon 

liflinn (1015 ct seq ); Journal of llellnnc Studies, Athrnische Mitt- 
heiliniKen, Bulletin dr t orrespondancr IlrlUnique, American Journal of 
Archaeolof^v, etc. (all sinie about 1SH5). Special Works: H. Schlic- 
m.'mn’s liooks (see Scm.ii mavn), summarized by C. Schuchhardt, 
Si hlietnaun's I’Aravutious (i.Si)i); Chr. Tsetuntas, Me/r?jeat (iSq.O, 
Ileot'i'TuaO'nl '\si>o>r 6 \tis (tooS) ; ('hr. Tsountas and J. I. Manatt, The 
M \efnnean .Ipr (iHo;) ; C. Perrot, and Ch. Chipiez, Histoire dr I’art 
dan\ I'anliquitE vol. vi. W. Dbrpfeld, Trofa (iRo.O and | 

I'roia und Iliio. (looC, Alt-Jthakn (10:7); A. Furtw’iingler and G. j 
boscluke, yknti.sche I'asr/i (iSH()); A. S. Murray, Excavalions in 
( vprus (iQOot; W Rtdeeway. Early of Greece (iqoi foil.); 

11 R Hall, The Oldest Civilization of Grreie (iqoi), Aegean Archar- 
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1924-5) ; V. (i. Childe, Dawn of Eiuropcan Civilization (1925). For 
recent views of the place of Aegean civilization in the ancient history 
of the Near East, see the Cambridge Ancient History, vols. i. and ii. 
(1923, 1924). Various summaries, controversial articles, etc., formerly 
quoted are now superseded by recent discoveries. See also Crete, My¬ 
cenae, Tiryns, Troy, Acuaeans, Ionians, Dorians. 

(D. G. H. ; A. J. B. W.) 

AEGEAN SEA, an arm of the Mediterranean sea, between 
Greece on the west and Asia Minor on the east, and connected 
by the Dardanelles with the sea of Marmora, and the Black sea. 
The name archipelago (g.v.) was formerly applied scientifically to 
this sea. V’arious derivations suggest origin of “Aegean” from the 
town of Acgcae, or from Aegca, queen of the Amazons, who jicr- 
ishecl in this sea; or from Aegeus, father of Theseus, who clrowmocl 
himself here. Structurally the sea is a much-.shattered old land- 
block almost entirely submerged, outlined by youngc-r fold-moun¬ 
tains (being continuations of ranges of .\.sia Minor), also partly 
submerge-d. Both features have accounted for this island-studded 
sea with its alternating deeps and .shallows. Island chains may 
be traced through ('hio.s, Psara and Skyros to (he North Sporadcs, 
through Samos, Nikaria, Mykoni, Tinos. Andros and the south¬ 
east promontory of Euboea, and through Rhodes, Scarpanto. 
Crete and Cerigo to the south-east promontory of the Pclopon- 
nese. Between the latter chains are (he great group of the 
(.'yclades including Naxo.s, Paros and Milo. Islands in (he north¬ 
ern section of the sea include Thasos, off the Macedonian coast, 
Samothracc, fronting the Gulf of Saros, ancl Imbros and Lemnos, 
in prolongation of (he Gallipoli peninsula, while Mitylene lies 
off the coast of A.sia Minor. Important sea basins are those of the 
Cretan sea with depths of over i.ooo fathoms, and the trough 
between Thessaly and (he gulf of Saros over 000 falhorns. Many 
islands are of volcanic formation; and a well-detined volcanic group 
includes Milo, Kimolos, Santorin (Thira) and Thirasia. The 
larger islands have .some fertile and well-cvatered valleys and 
plains. The chief productions arc wheat, wine, oil. mastic, figs, 
raisins, honey, wax, cotton and .silk. The peojile fish for coral 
and .sponges, as well as for bream and mullet. Greece owns most 
of the islands, but a number collectively knowm as the Dode¬ 
canese, including Rhodes, Scarpanto, Kaxo, Asiyjialaea. Kharki. 
Symi, Tilos, Nisyros, Kos, Kalymnos, Lcros and I’atmos and minor 
ones are in Italian hands. Imbros and Tenedos remain Turkish. 

AEGEUS, son of Pandion and grandson of Cecrops, was king 
of zXlhens ancl (he father of Theseus ( q . v .). 

AEGINA {Eghui or Eugia), a Greek island, in the Saronic 
gulf. 20m. from the Piraeu.s. Tradition derives the name from 
Aegina, the mother of eXcacus, who was born in and ruled the 
island. In shape Aegina is triangular, 8m, long from north-west 
to south-east, and 6m. broad, with an area of about 41 sq m. The 
western side con.sists of stony but fertile filains, well cultivated 
with grain, vines, almonds, figs and some cotton. The rest of the 
island is rugged. From the conical Mt. Oros at the south end. the 
Panhellenian ridge stretches north wdth narrow fertile valleys on 
cither side. From the absence of marshes the climate is the most 
healthy in Greece. The island forms part of the modem nomos of 
Attica and Boeotia, of which it forms an eparchy. The sponge 
fisheries are important. The chief towm is Aegina. at the north¬ 
west end of the island, the favourite summer residence of many 
Athenians. 

Antiquities.—The well known temple stands on the ridge 
near the north corner of the island. In iSir Baron Haller von 
Hallerstein and the English architect, C. R. Cockerell, discovered 
much .sculpture from the pediments, which was bought in t8i 2 by 
the crown prince Louis of Bavaria and set up in (he Glyptolhek at 
Munich. The restoration by B. Thorvaldsen was drastic, ancient 
[>arts being cut away to allow of additions treated in imitation of 
the ancient weathering. The arrangement of the figures has been 
disputed. Cockerell’s inward-facing groups were adopted at Mun¬ 
ich till IQOI, when Furtwiinglcr’s excavation of the site, and fresh 
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Plan of the temple of aphaea. in aegina 

This temph with Its famous sculptures was subjected to violent "restoration" at the beglnnino of last century, but Its true character was estab* 
llshed by Herr Furtwttnolor’s researches in 1901. Excavations have also shown that the temple belonged not to Zeus or Athena but to a local 
goddess Aphaea 


study of the figures and fragments in Munich, led to a rearrange¬ 
ment which may be regarded as approaching finality. The figures 
no longer all face towards the centre, but are broken up, as in 
other early compositions, into a scries of groups of two or three 
figures each. A figure of Athena still oc cujiies the centre of each 
fiedimcnt. but is set farther forward. On each side of this, in the 
west pediment, is a group of two combatants over a fallen war¬ 
rior; in the east pediment, a warrior whose opponent is falling into 
the arms of a supporting figure; other figures also—the bowmen 
especially—face towards the angles, and so give more variety. 
1 he west pediment, which is more conservative in type, represents 
the earlier expedition of Heracles and Telamon against Troy; the 
eastern, which is bolder and more advanced, probably refers to 
episodes in the Trojan war. There are ahso remains of a third 
pediment, which may have been produced in competition, but 


never placed on the temple. (For the character of the sculptures 
see Greek Art.) Inscriptions found by the recent excavations 
seem to prove that the shrine belonged not to Zeus or Athena as 
formerly supposed, but to the local goddess, Aphaea, identified by 
Pausanias with Britomartis and Dictynna. The present temple 
probably dates from the time of the Persian wars. In the town 
of Aegina itself are the remains of another temple, dedicated to 
Aphrodite; one column of this still remains standing, its found.T- 
tions are fairly preserved, and its votive offerings are important in 
the early hi.story of Greek vase painting. 

Authorities. — Antiquities of Ionia (London, 1707 ), ii. PI. ii.-vii.; 
C. R. Cockerell, The Temples of Jupiter Panhellenitis at Aepna, etc. 
(London, i860); Ch. Gamier, Le Temple de Jupiter PanhelUnie.n d 
£gme (Paris, 1884) ; Ad, Furtwangler and others, Aegina, Ileiligtum 
der Aphaia (Munich, 1906), where earlier authorities arc collected 
and discussed. 
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HISTORY 

AcRina. accordinR to Herodotus (v. 83), was a colony of 
Ei)iflaurus, to which state it was originally subject. The dis¬ 
covery of gold ornaments belonging to the latest period of 
Mycenaean art suggests the inference that the Mycenaean cul¬ 
ture held its own in Aegina for some generations after the Dorian 
corxjuest of Argos and Lacedaemon. It is probable that the 
i.sland was not Dorized before the 9th century b.c. One of the 
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The 'HARPY CUP, • A FAMOUS EXAMPLE OF AEGINETAN ART. THE ILLUS- 

carliest facts known to us in its history is its membership in 
the L(;;igue of Calauria, which included, besides Aegina, Athens, 
the Minyan (Boeotian) Orchornenus, Troezen, Hermione, Nauplia 
and I’rasiae, and was probably an organization for the .suppres¬ 
sion of {)iracy. It follows that the maritime importance of the 
island dates buck to pre-Dorian times. Aegina was the first state 
of European Greece to coin money (.vec I'hf.idon). Within 40 
years of the invention of coinage by the Lydians (r. 700 n.c.), 
the Aeginctans introduced the system to the western world. The 
fa( t that the Aeginefan scale of coins, weights, etc. was in general 
u.se in the Greek world is .sutlicient evidence of the commercial 
importance of the island. In the earlier half of the 7th century 
l,cc:. it appears to have belonged to the Eretrian league. In the 
next century Aegina is one of the three principal stales, and the 
only state of Euroi,)ean Greece trading at the emporium of 
Naucratis (Herod, ii. 178}. At the beginning of the 5th century 
it seems to have been an entrepot of the Pontic grain trade, at a 
later dale an Athenian monoiKily (Herod, vii. 147). Unlike the 
other commercial states of the 7th and 6th centuries n.c., Aegina 
founded no colonie.s. 

The history of Aegina, as it has come down to us, is almost 
exclusively a history of its relations with Athens. The account 
w'hich Herodotus (v. 7()-8o; vi. 4()-5rf, 7.51, 85-04) gives of the 
relations between the two .states is to the following effect. 
Thebes, after the defeat by Athens about 507 n.c., appealed to 
Aegina for as.sistance. The Aeginetans at first contented theni- 
lelves with sending the images of the Acacidac, the tutelary 
heroes of their i.sland. .Suh.sequcntly, however, they entered into 
an alliance, and ravaged the .seaboard of Attica. The Athenians 
were' preparing to make reprisals, in spite of the advice of the 
Delphic oracle that they should desist from attacking Aegina 
for 50 years, and content Ihemselve.s meanwhile with dedicating 
a precinct to Aeacus, when their project.s were interrupted by 
the Spartan intrigues for the restoration of Hippias. In 401 n.c. 
Aegina was one of the stales which gave the symbols of submis¬ 
sion ("earth and water”) to Persia. Athens at once appiealed to 
Sparta to punish this act of Medisni. and Cleomenes I. one 

of the Spartan kings, crossed over to the island, to arrest those 
who W'ere responsible for it. His attempt was at first unsuccess¬ 
ful; but. after the deposition of Demaratus, he visited the island 
a second time, accompanied by his new colleague Lcotychides, 
seized ten of the leading citizens and deposited them at Athens 
as hostages. After the death of Cleomenes and the refusal of the 
Athenians to re.store the hostages to Lcotychides, the Aeginetans 
retaliated by seizing a number of Athenians at a festival M 
Suriium. Thereupon the Athenians concerted a plot with Nico- 
dromus, the leader of the democratic parly in the island, for the 


betrayal of Aegina. He was to seize the old city, and they were 
to come to his aid with 70 vessels. The plot failed owing to the 
late arrival of the Athenian force. An engagement followed in 
which the Aeginetans were defeated. Subsequently, however, they 
succeeded in winning a victory over the Athenian fleet. The dates 
of these incidents are uncertain. It is unlikely that Athens was 
at war in 40S n.c. as she sent 20 ships to help the lonians in revolt 
against Persia, and Herodotus nowhere suggest.^ a peace earlier 
than 4H1 n.c. If we may regard the “30 years” of the Delphic 
oracle as fixed after the event, i.e., after the Athenian victory in 
458 n c. we may assign the dedication of the shrine to Aeacus 
and the beginning of the war to 488 n.c. This is suiipiortcd by 
the building of the great Athenian fleet—‘‘for the war against 
Aegina”—in 4S3 b.c. Overtures were unquestionably made by 
Thebes for an alliance wdth Aegina, c . 507 n.c., but they came to 
nothing. The refusal of Aegina was veiled under the diplomatic 
form of “sending the Aeacidae.” The real occasion of the out¬ 
break of the war was the refusal of Athens to restore the ho.stagcs 
some 20 years later. There was but one war, and it lasted from 
488 to 481 n.c., when it was saspended owing to the invasion of 
Xerxes. That Athens had the worst of it in this war is certain. 
Herodotus had no Athenian victories to record after the initial 
succe.ss. and the fact that Themistocles was able to carry his 
proposal to devote the surplus funds of the state to the building 
of .so large a fleet seems to imply that the Athenians were them- 
.selves convinced that a supreme effort was necessary. It may 
be noted, in confirmation of this view, that the naval supiemacy 
of Aegina is assigned by the ancient writers on chronology to pre¬ 
cisely this period, i.c., the years 490-480 n.c. In the repulse of 
Xerxes it is possible that the Aeginetans played a larger part 
than is conceded to them by Herodotus. The Athenian tradition, 
which he follows in the main, ■would naturally seek to obscure 
their services. The destruction of the Persian fleet aiipears to 
have been as much the work of the Aeginet.an contingent as of 
the Athenian. It is difficult to credit the number of the vessels 
that is assigned to them by Herodotus (30 as against 180 Athe¬ 
nian ve.s.sels: .see Gkkfcl; History; Bil)liography). 

During the next 20 years the philo-laconian policy of Cimon 
(q.v.) secured Aegina, as a member of the Spartan league, from 
attack. The change in Athenian foreign policy, which was conse- 
(]uent upon the ostracism of Cimon in 4O1 n.c. led to war, in 
which the brunt of the fighting fell upon Corinth and .Aegina. 
The latter state was forced to surrender to Athens after a siege, 
and to accept the position of a subject-ally (c. 450 n.c ). The 
tribute wa.s fixed at 30 talcnt.s. By the terms of the Thirty Wars’ 
Truce (445 n.c.) Athens covenanted to restore to Aegina her 
autonomy, but the clau.se remained a dead letter. In the first 
winter of the Peloponnesian War (431 n.c.) Athens expelled 
the Aeginetans, and e.stablishcd a cleruchy in their island. The 
exiles were settled by Sparta in Thyreatis, on the frontiers of 
Laconia and Argolis. Even in their new home they were not .safe 
from Athenian rancour. A force landed under Nicias in 424, and 
put most of them to the sword. At the end of the Peloponnesian 
War Lysander restored the scattered remnants of the old inhabi¬ 
tants to the island. Its greatness, however, was at an end. 

It would be a mistake to attribute the fall of Aegina solely to 
the development of the Athenian navy. It is probable that the 
power of Aegina had steadily declined during the 20 years after 
Salamis, and that it had declined absolutely, as well as relatively 
to that of Athens. Commerce was the source of Aegina’s great¬ 
ness, and her trade, which appears to have been principally with 
the Levant, must have suffered seriously from the war with 
Persia. Her medism in 491 is to be explained by her commercial 
relations with the Persian Empire. She was forced into patriotism 
in spite of herself, and the glory won at Salamis was paid for by 
the loss of her trade and the decay of her marine. The complete¬ 
ness of the ruin of so powerful a state finds an explanation in the 
economic conditions of the island, the prosperity of which rested 
upon a basis of slave-labour. It is clear, however, that the number 
of slaves must have been out of all proportion to that of the 
free inhabitants. In this respect the history of Aegina docs but 
anticipate the history of Greece as a whole. 
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The constitutional history of Aegina is unusually simple. So 
long as the island retained its independence the government was 
an oligarchy. There is no trace of the heroic monarchy and no 
tradition of a tyrannis. The story of Nicodromus, while it proves 
the existence of a democratic party, suggests, at the same time, 
that it could count upon little support. 

Modern.—Aegina passed with the rest of Greece under the 
successive dominations of Macedon, the Aetolians, Attalus of 
Pergamum and Rome. In 1537 the island, then a prosperous 
\ enetian colony, was overrun and ruined by the pirate Barbarossa 
(Khair-ed-Din). One of the last Venetian strongholds in the 
Levant, it was ceded by the treaty of Passarowitz (1718) to the 
Turks. In 1826-28 the town became for a time the capital of 
Greece and the centre of a large commercial population which 
has since diminished considerably. 

Bibliography. —The ancient authorities are Herodotus ii., v., vi., 
vii. and viii.; also Thucydides i. 105. 108, ii. 27, iv. 56-7. For a 
criticLsm of Herodotus’ account of the relations of Athens and Aegina, 
see VVilamowitz, Aristoteles und Athen, ii. 280-8; Macan, Herodotus 
iv,-vi.; ii. 102-20. See also G. B. Grundy, The Great Persian War, 
pp. 154 et scg., 202 et seq., 373 et scq. 


AEGINETA, PAULUS, a celebrated surgeon of the island 
of Aegina, whence he derived his name. According to Le Clerc’s 
calculation, he lived in the 4th century of the Christian era; but 
Abulfaragius (Bar-Hebraeus) places him with more probability in 
the 7th. The title of his most important work is ’EiriTOfxrj^ 
'larpiK^r 'Eirril {Synopsis of Medicine in Seven Books)] 

the 6th hook, treating of operative surgery, is of interest for sur¬ 
gical history. 

The whole work in the original Greek was published at Venice in 
1528; another edition appeared at Basle in 1538. Several Latin trans¬ 
lations have been [lublished, and an English ver.sion, with commentary, 
by F. Adams (1S44-48). Edition by Heiberg (Leipzig, 1912) and 
German trans. with appendix by I. Berendes (Leyden, IQ14). 

See M. Neuberger, History of Medicine, vol. i (1910). 

AEGIRITE or AEGIRINE: Acmitk 

AEGIS, in Homer, the shield or buckler of Zeus. It was fur¬ 


nished with tassels and bearing the Gorgon s head in the centre. 
Originally symbolical of the storm-cloud, il probably signifies 
rapid, violent motion (Gr. aissd). In the later story Zeus is 
said to have used the skin of the goat Amaltheia (Gr. aigis = 
goat-skin) as a buckler when he went forth to do battle against 
the giants; in another legend, it 
is the skin of a monster slain by 
Alhena, who afterwards wore it 
as a cuirass. Such skin shields 
were the original form of body 
protection, afterwards replaced 
by the solid shield covered with 
metal. It appears to have been 
really the goat’s skin used as a 
belt to support the shield. When 
so used it would generally be 
fastened on the right shoulder, 
and W'ould partially envelop the 
chest as it passed obliquely round 
in front and behind to be 
attached to the shield under the 
left arm. Hence, by transference, 
it would be employed to denote 
at times the shield which it sup¬ 
ported, and at other times a 
cuirass. Hence the aegis appears 
in works of art sometimes as an 
animal's skin thrown over the shoulders and arms, sometimes 
as a cuirass, with a border of snakes corresponding to the tassels 
of Homer, usually with the Gorgon’s head in the centre. 



Restoration of a statue op 

ATHENA, WEARING THE AEGIS. A 
CUIRASS OF ANIMAL SKIN BORDERED 
WITH SNAKES AND BEARING THE 
HEAD OF A GORGON 


See L. Preller, Criechische Mythologie, i. (1887); Pauly-Wissowa’s 
Realencyklopddie; Roscher’s Lexikon der Mytholo^e; Daremberg and 
Saglio’s Dictionnaire des Antiquitis; and Smith’s Dictionary of Creek 
and Roman Antiquities (3rd ed., 1890). 


AEGISTHUS, in Greek legend the son of Thyestes by his 
own daughter Pelopia (Hyginus, fab. 88 ). Having been exposed 
by his mother, he was found by shepherds and suckled by a goat 


(at^), whence his name. His uncle Atreus, who had married 
Pelopia, took him to Mycenae, and brought him up as his own 
son. For the rest of his story see Agamemnon ; Atreus. 

AEGOSPOTAMI, a small creek issuing into the Hellespont, 
north-east of Sestos, the scene of the decisive battle in 405 b.c. 
in which Lysander destroyed the last Athenian squadron in the 
Peloponnesian War (9.1'.). The existence of a township is at¬ 
tested by coins of the 5th and 4th centuries. 

AEHRENTHAL, ALOYS LEXA VON, Count (1854- 

1912), Austro-Hungarian statesman, was born at Gross-Skal, in 
Bohemia. He was the son of Baron (Freiherr) Johann Lexa 
von Aehrcnthal and bis w'ife Marie, tu'e Countess Thun-Hohen- 
stein, and began his diplomatic career in 1877 as attache to the 
Paris embassy under Count Bcust. He went in 1878 in the same 
capacity to St. Petersburg, and from 1883 to 1888 he worked at 
the Foreign Office in Vienna under Kalnoky, with whom he 
formed close relations. In 1888 he was sent as councillor of em¬ 
bassy to St. Petersburg, where he exercised considerable influence 
with the ambassador, Count Wolkenstein. Recalled in 1894 to 
.service in the Foreign Office, he undertook important duties, and 
in the following year went to Bucharest as ambassador. Here he 
succeeded in strengthening the relations between the courts of 
Vienna and Bucharest, the secret alliance which King Charles had 
concluded in 1883 with the Central European I’owcrs being 
renewed on Sept. 30. In 180Q he became ambassador in St. 
Petersburg, where he remained until his appointment as Foreign 
Minister in Oct. iqo6. Aehrenthal at this time thought (hat Aus¬ 
tria-Hungary must, even at the cost of some sacrifice, come to 
an agreement with Russia. In this sense he endeavoured to con¬ 
tinue the negotiations successfully begun by his predecessor, 
Prince Franz Liechtenstein (1853-1938)., for bridging over the 
difference on Balkan questions between Vienna and St. Petersburg, 
in order to create a ba.sis for a permanent friendly relation be¬ 
tween Austria-Hungary and Russia. He played a principal part 
in concluding the Murz.steg Agreement of IQ03. During the 
Russo-Japanese War he took a strong line in favour of a benevo¬ 
lent attitude on the part of the Vienna Cabinet towards Russia. 
W'hen, in Oct. iqoo, he succeeded Count Goluchowski as Foreign 
Minister he at first maintained the views which he had professed 
as ambassador. He was determined to preserve the interests of 
Austria-Hungary in the Balkans, but also showed himself prepared 
to meet the Russian wishes in the Dardanelles question. Accord¬ 
ingly he entered into negotiations, after the outbreak of the Young 
Turk revolution in the summer of iqo8, with Isvolski, arranging 
with him Sept. 15 at the chateau of Buchlau, in Moravia, an agree¬ 
ment which aimed at securing for Austria-Hungary the annexation 
of Bosnia and Hercegovina and for Russia the opening of the 
Dardanelles to Russian warships. 

It was only when Isvolski’s proposals were wrecked on the 
opposition of England, and the Russian minister protested against 
the annexation of Bosnia and Hercegovina, which had mean*- 
while been accomplished, and supported the Serbs in their op¬ 
position to Austria-Hungary, that Aehrenthal abandoned the 
idea of a friendly accommodation with the Rus.sian Government. 
In the sharp struggle during the annexation crisis,'not only with 
Russia and Serbia, but with the Western Powers, he held with 
tenacious energy to his purpose, and, powerfully supported by 
Germany, succeeded in carrying out his intentions after excited 
negotiations which threatened to lead to war. The annexation of 
Bosnia and Hercegovina was acknowledged by the Powers; an 
agreement was reached with Turkey; Serbia, after long hesita¬ 
tion, was obliged to submit. For this achievement Aehrenthal was 
rewarded by his master by elevation to the rank of Count (Aug. 
18, 1909), while at the courts of his opponents he was hated but 
respected. 

This was the zenith of his political career. Aehrenthal took 
the greatest pains to prove in all quarters after the conclu.sion of 
the annexation crisis, that Austria-Hungary cherished no far- 
reaching plans of conquest. In this spirit he offered the most 
decided opposition to those circles at the court of Vienna which 
advocated a bloody reckoning with Serbia. He held fast by the 
Triple Alliance, for he saw in this the surest bulwark of peace. 
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lie soLiK'iit tu form ihc most intimate relations with the German 
I'mipirc, hut insisted on the independence of the Mabshurg Mon- 
arehy, :ind cnerg<‘lit ally repulsed all efforts on the part of the 
German chancellery to set limits to that independence. A suc- 
ce.ssion of agreertienls which he concluded with the. Italian Foreign 
Mini.sler Tittoni, enabled him to maintain correct relations with 
the Italian Government. Yet, by the maintc-nance of his peace 
policy, which had the full approval of the Emperor Francis 
Joseph, he came into .serious conflict w'ith Conrad von Hdtzendorf. 
'I’he b.iftle, carried on with tenacious endurance, eiuled in i(;ii 
with the victory of Aehrenthal ami the resignation of Hdtzendorf. 

Aehrenthal married in 1002 Pauline, C.'ountess Szechenyi. He 
died feb. 17, Huring his life the estimate of his ix)licy 

Hue tualed violently. On the one hand it was blamed as provoca¬ 
tive, on the other as weak. After the disastrous result of the 
VVorlcl War, bringing with it the downfall of the Habsburg Mon¬ 
archy, it is still more diftic ult to answer the question whether the 
path pursued by Aehreiilhal in foreign affairs was the right one. 
It is certain that the Kntenle Powers were drawn more closely 
together by the ac live part {clayed, during his {)eriod of office, by 
Auslriadiungary in flafkan affairs. It is (rue that the chances of 
success for the ('entral I’owers in an international .struggle were 
belter in the ye.irs it^ocj and icji 1 than in 1014. But the ({uestion 
remains undecided whetlu r, it his activity had bec-n longer con¬ 
tinued, Aehrenthal would have. Iceen able to maintain the iM)si- 
lion of Austria-Hungary as a great |)owcr without an ai)|)eal to 
the decision of arms. There is no decubt that Aehrenthal W'as a 
statesman of considerable mark, a man of wide knowledge and 
well-ordered intelligence; he was ambitious, but not vain, and an 
untiring worker. Moreover, in moments of great excite,mient he- 
was able to maintain outward calrnne.ss. He was convinced of 
his own value*, but had no desire to {)arade it, The lMTi{)eror 
Francis Josc*ph estc-emed him, stood by him in the good and evil 
hours of his administration of foreign affairs, and re{x‘atedly re¬ 
fused to accc‘i)t his tendered resignaliun. 

.SVr H, Mcildi'n, A/o/s. (ir<tf Arhrcnthal: Seeks Jabrr auswarti^rr 
Voinik Ot'Orrmt h I'niutrtn (loc?); and tin* article “Aehrenthal” in 
tlie Deutsche Nrkrolof^en (vol. xviii., 1917, pp. 230 .vc*</.). (A. F. P.) 

AELFRIC, called the “Grammarian” (r. 055-1020), Eng¬ 
lish abbot and author, was educalc'd in the Benedictine monastery 
at VViiuhestc'r unclc*r Aefhelwold, who was bisho{) there from ot».> 
tec 0S4. Aelfric gained some rc'{)Ufation as a scholar at Win¬ 
chester. for whcTi, in oH;, the alchey of Cernel (Gerne Abbas, 
Dorsetshire) was finished, he was sent by Bisho]) ;\elfheah 
(Aljchc'ge), Ac'thelwold's successor, at the reciuesl of the chief 
benefactor of the abicey, the ealdorman Aethc-lmaer, to teach the 
Beni'dic tine monks there. He was then in jcriest's orders. Aeth- 
elrnaer and his father, Ac'thelweard, were both enlightened jeatrons 
of learning, and be came Aelfric’s faithful friends. 

It was at ('ernel. and {cartly at the desire, it a{)|>ears. of 
Ac'thelwc'anl, (h.il he* })l.tnne*d the two sc'ric's of his English homi¬ 
lies ('c*d Benjamin Thorix*, 1S44-46, for the Aelfric Society), 
c'oni[)ilc*d from the Christian fathers, and dedicated to Sigeric, 
archbisho{) of C.interlcury (oQO-04). The Latin preface to the 
first series enumerates some of Aelfric's authorities, the chief of 
whom was Gregory the Gnat. In the* jirefacc he regrets that, 
exccjict for Alfred’s Iran.slations, Englishmen had no means of 
learning the true doctrine as ex{>ourKic*cl by the Latin fathers. 
The* fust sc'ries of 40 homilies is devoted to plain and direct 
c'xposition of the chief events of the Christian year; the second 
deals more fully with church doctrine and history. Aelfric de¬ 
nied the immaculate birth of the Virgin {IlomUies, ed. Thorj:>e, 
ii. 466), and his teaching on the Eucharist in the Canons and in 
the Serttto dr sacriprio in dir pascae {ibid. ii. 202, ct srq.) was 
appc'alccl to by the Reformation writers as a |'»roof that the early 
English church did not hold the doctrine of transubstantiation. 

See .'f Trstimonie oj Autiquitir, sheicing the auneient jayth in the 
Churdh of lAinland touchiu); the sacrament of the body and blonde 
of the Lord here puhlikely preached, printed by John Day (1567). 
It was quoted in John Fo.\e'.^ Actes and Monuments (ed. ibio). 

His Latin Grammar and Glossary (ed. J. Zupitza in Sammlunf' 
englischrr Denkmdler, vol. i., 1880), were written for his pupils 
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after the tw<) books of homilies, A third series of homilies, the 
Lives of the Saints, dates from i)()6 to ggj. Some of the sermons 
in the second series had been written in a kind of rhythmical, 
alliterative {irose, and in the Lives of the Saints (ed. W. W. Skeat, 
iHHi-igoo, for the Early English Text Society) the practice is so 
regular that most of them are arranged as verse by Prof. Skeat. 
By the wish of Aethelw*eard he also began a paraphrase (ed. by 
Edward Thwaites as Ilcptatcuchus, Oxford, 1698) of parts of the 
Old Testament, but under {protest, for the stories related in it were 
not, he thought, suitalcle for simyde minds. It has been suggested 
that (his |)art of his life was chiefly spent at Winchester; but his 
writings for the p)atrons of Cernel, and the fact that he wrote in 
c/yS his Canons as a pastoral letter for Wulfsige, the Bishoi) of 
.Sherborne, the diocese in which the abbey was situated, afford 
{cresumyXion of continued residence there. He became, in 1005, 
the first abbot of Eynsham or Ensham, near Oxford, another 
foundation of Aethelmaer's. After his elevation he wrote an 
abridgment for his monks of Aethelwold’s De cnnsuetudinc mo- 
nachoriim, adayited to their rudimentary ideas of monastic life; a 
letter to Wulfgcat of YImandun {i.e., Ilmington on the borders 
of Warwickshire and (fiouce.stershire); an introduction to the 
study of the Old and New Testaments (about 1008, ed, William 
L’Isle in 1025 ); a Latin life of his master Aethelwold; a pastoral 
I(*ller for Wulfstan, archbishoy) of York and bi.shop of Worcester, 
in Latin and English; and an English version of Bede's De Trm- 
poribus. The Collocpautn, a Latin dialogue designed to ser\'e his 
scholars as a manual of Latin conversation, may date from his 
life at Cernel. It is .safe* to assume that the original draft of this, 
afterwards enlarged by his pupil, Aelfric Bata, was by Aelfric. and 
reyiresenls what his own scholar days were like. 'I'he la^t mention 
of Aelfric Abbot, juobalily the grammarian, is in a will dating 
from about 1020. 

Biiu.ioGKAeuv.—Sketches of Aelfric’.s career are in IP Ten liriiik’.s 
Early English Literature (to Wiclij), trans. H. M. Kennedy. New 
York, 1H84, j). 105-12, and by J. S. Westlake in The Caoibrid^r 
History of ElngUsh Literature (vol. i., 1907, yi. ii6-i2(>). An e\(ellenl 
bibliogra[)by and account of Ihc critical a[)r)aratus is given in 
K. Wiilker's Grundriss zur Geschichtc der any^e.lsdchsischni IJitcralur 
(Leipzig, 1KS5, p. 452-^80). Sec also the account l)y Prof. Skeat in 
fit. iv. |). .S-(ri of his edition of the Lives of the Saints, already tiled, 
which gives a full account of the mss., and a discussion ol Aelfric’s 
sources, with further bibliograyihical references; and C. I.. White, 
Aelfric, a New Study of his Life and Writings (i8q 8) in the “Yale 
Studies in English.” The Canons and the pastoral to Wullstan were 
])rin(ed by IP Thorpe in Ancient Jmuis and Institutes of England 
(1S.40). and the lite of Aethelwold was included by J. Stevenson in 
the i'liron. Monast. de Abingdon (vol. ii., p. 255-66, Rolls Series, 185S). 
For the version of Aethelwold’s De Consuetudine Monnehorum see 
K. Hre(k, A Fragment of Aelfric (Peiyizig, 1S87), and for the version 
of Bede’s />e Temporibus, Osv\ald f'oekayne, Leechdoms, Wortcunning 
and Stiircrafl (vol. iii. {). xiv-\ix. and y). 255 et seq.. Rolls Series, . 
Alcuini Interrognliones, Sigewulfi Presbyteri in Genesin (ed. (P K. 
Mcl.ean, Haile, 1885) is attributed to Aelfric by its editor. There are 
otlier isolated sermons and treatises by Aelfric printed in (Irein's 
Bibl. P. A. S. Prosa (vol. iii,). 

AELIA CAPITOLINA. The destruction of Jerusalem and 
the Temyfle in a.d. 70 was followed by a second revolt of the Jews. 
.After their defeat Hadrian made the ruined Jerusalem into 
Roman colony, zAelia Capitolina, subordinate to Caesarea, the then 
cayiital of Palestine (about a.d. 130). Aelia commemorated the 
emperor’s family name; Capitolina is derived from Jupiter Capi- 
tolinu.s to whom a temyale w.is built on the site of the Jewish 
Temple. 

AELIAN (Aelia.nus Tacticus), Greek military writer of 
the 2nd century a.d., resident at Rome. He is sometimes confused 
with liis namesake Claudius Aclianus {q.v ). Aelian’s military 
treatise, TaxTUT) Gecopta, is dedicated to Hadrian, though this is 
probably a mistake for Trajan, and the date a.d. 106 has been 
assigned to it. It is a handbook of Greek, i.e. Macedonian, drill 
and tactics as practised by the Hellenistic successors of Alexander 
the Great. The author claims to have consulted all the best 
authorities, the chief of which was a lost treatise on the subject 
by Polybius. Perhaps the chief value of .Aelian's w’ork lies in his 
critical account of preceding works on the art of war and in the 
fullness of his technical details in matters of drill. Critics of the 
18th century thought Aelian greatly inferior to Arrian, but on 
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the Byzantines, and on the Arabs, who translated the text for 
their own use, Aelian exercised a great influence. The emperor 
Leo \'I. inconwated much of Aelian’s text in his own W'ork o;i 
the military art. The Arabic version of Aelian was made about 
1350. The copious details to be found in the treatise made it 
valuable to the army organizers of the i6th century. The 
Macedonian phalanx of Aelian had many points of resemblance 
to the solid masses of pikemen and the “squadrons” of cavalry 
of the Spani.sh and Dutch systems, and the translations made 
in the i6th century formed the groundwork of numerous books 
on drill and tactics. It has been suggested that Aelian was the real 
author of most of Arrian’s Tactica, and that the Ta/crtKi^ Oewpia 
is a later revision of this original, but the theory is not generally 
accepted. 

Bibliography. —First edition of Greek text by Robortclli (\'enico, 
1552); the Elzevier text (Leyden, 1613) has notes. The text in W. 
RListow and H. Kdchly’s GrirchLsche Kriensschriftsteller (iSsf?) has a 
translation, notes and reproductions of the original illustrations. 

See Baumgartner’s trans. in his Sanimlunf; aller Krie^sschrijtstcller 
der Griechen (Mannheim and Frankenthal, 1770), reproduced in 1786 
as Vo)i Schlachlordnunfien, trans. Viscount Dillon (1814). See also 
R. Forster, Studicn zu den f;riechischen Taktikern {Hermes, xii. 1877, 
pp. 444-49) ; F. Wu.stenfcld, Das Heerwesen der Muhammedaner 
in:d die urahischc Uehersetzun^; der Taktik des Aclianus (Gottingen, 
18S0) ; M. Jahns, Gesrh. der Krief^swissenschafti n, i. 05-97 (Munich, 
iSSo) ; Riistow and Kdchly, Gcsch. des griechhehen Kriegsxvesens 
(1852); A. de Lort-Serignun, La Phalange. (1S80); P, Serre, fltudes 
sur Vhisloire militaire cl maritime des Grecs et des Rotnains (1887); 
K. K. Muller, in Pauly-Wissowa, Realencyklopddie (Stuttgart, 1894). 

AELIAN (Claudius Aelianus), Roman author and teacher 
of rhetoric, born at Praeneste, flourished under Septimius Severus 
and probably outlived Elagabalus (d. 2:2). He spoke Greek so 
perfectly that he W’as called “honey-tongued” (ijLt\Ly\u)<x(Tos) and 
wrote in Greek himself. His chief works arc: Dc natura animal- 
ium, curious stories of animal life, frequently used to convey 
moral lessons (ed. Schneider, 1784; Jacobs, 1832); Variac 
historiiic in 14 books, some of which are fragmentary, consisting 
mainly of anecdotes of men and customs (ed. Liinemann, i8n ). 
Roth works are valuable for the numerous excerpts from older 
writers. Twenty Peasants' Letters, after the manner of Alciphron 
but inferior, are also attributed to him. 

Editio princeps of complete works by Gesner (1556); Herchcr 
(i 864-6()), English translation of the Various History only by Fleming 
(1576), and Stanley (1665) of the by Quillard (French) (1895). 

AELRED (Ailred, Ethelred) (i iog?-ii66), English theo¬ 
logian, historical writer, and abbot of Rievaulx, was born at Hex¬ 
ham about the year iioq. In his youth he was at the court of 
Scotland as an attendant of Henry, son of David I. He renounced 
the prospect of a bishopric to enter the Cistercian house of 
Rievaulx in Yorkshire, founded in 1131 by Walter Espec. He 
was for a brief period abbot of Revesby, Lincolnshire, but in 1146 
returned to Rievaulx as abbot. He led a life of the severest 
asceticism, and was credited with the power of working miracles. 
In 1164 he went as a missionary to the Piets of Galloway, where 
he accomplished a great work of pacification. Two years later he 
died at Rievaulx in the S7th year of his age. In iiqi he was can¬ 
onized. His writings are voluminous and have never been com¬ 
pletely published. Among them is the tract called Relatio de 
Standardo, an account of the Battle of the Standard (1138), bet¬ 
ter known than the similar account by Richard of Hexham but less 
trustworthy. 

Bibliography.— 5 ce the Vita Alredi in John Tynemouth’s Nova 
Legenda Anglic (cd. C. Horstmann, 1901, vol. i. p. 41), whence it was 
taken by Capgrave. From Capgravc the work passed into the Bol- 
landlst Acta Sanctorum (Jan. ii. p. 30). This life is anonymous but 
of an early date. The most complete printed collection of Aelred’s 
works is in Migne’s Patrologia Latina, vol. cxcv.; but this docs not 
include the Miracula Hagulstaldensis Ecclcsiae which are printed in 
J. Raine’s Priory of Hexham, vol. i. (Surtees Society, 1864). A com¬ 
plete list of works attributed to Aelred is given in T. Tanner’s 
Bibliotheca Britannico-Hibernica (1748), pp. 247-248, The Relatio de 
Standardo has been critically edited by R. Hewlett in Chronicles, etc., 
of Stephen, Henry 11 . and Richard /., vol. iii. (Rolls Series, 1886). 

AEBflLIA, VIA or AEMILIAN WAY. (i) A high road 
of Italy, constructed in 187 b.c. by the consul M. Aemilius 
Lepidus, whence its name; it ran from Ariminum to Placentia, a 
distance of 176m. almost straight N.W., with the plain of the Po 


(Padus) on the right, and the Apennines on the left. The 79th 
milestone from Ariminum found in the bed of the Rhenus at 
Bononia records the restoration of the road by Augustus from 
Ariminum to the river Trebia in 2 b.c. The bridge by which it 
crossed the Sillaro was restored by Trajan in a.d. ioo. The modern 
high road follows the ancient line, and has some original and some 
fine modern bridges. After Augustus, the road gave its name to 
the eighth region of Italy. 

(2) A road constructed in 109 b.c. by the censor, M. Aemilius 
Scaurus, from Vada Volaterrana and Luna to Vada Sabatia and 
thence over the Apennines to Dcrlona (Tortona), where 
it joined the Via Postumia from Genua (Genoa) to Cremona, 
We must, however, suppose that a coast road from Vada Vola¬ 
terrana to Genua at least existed before the Via Postumia was 
built in 148 B.c. According to Polybius the Romans had in his 
time built the coast road from the Rhone to Carthago Nova; 
and it is incredible that the coast road in Italy itself should not 
have been constructed previously. 

AEMILIUS, PAULUS (Paolo Emilio) (d. 1529), Italian 
historian, was born at Verona. He obtained such repute in his 
own country that he was invited to France in the reign of Charles 
VIII. in order to write in Latin the history of the kings of France, 
and was presented to a canonry in Notre Dame. He enjoyed the 
I>atronage and supfiort of Louis XII. He died at Paris on May 5, 
1529. His De Rebus gestis Francorum was translated into French 
in 1581, and has also been translated into Italian and German. 

AENEAS, son of Anchiscs and Aphrodite. In Homer, he i.s 
represented as a favourite of the gods, who freiiuently interpose to 
save him from danger {Iliad, v. 311; xx. 308) as he was destined 
to rule the surviving Trojans after the war. The story of his emi¬ 
gration is post-Homeric, and is set forth in its fullest development 
by Virgil in the Aencid. Carrying his aged father and household 
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A MEDIAEVAL ENAMEL ON COPPER OP ABOUT A.D. 1S2S-SO 8HOWINO 
AENEAS LEADING THE TROJANS IN THEIR STRUGGLE AGAINST THE 
GREEKS WHO HAVE ENTERED THE CITY IN THE BELLY OP THE WOODEN 
HORSE. THE ORIGINAL IS IN RICH SUBDUED COLOURS AND GOLD 

gods on his back and leading his little son Ascanius by the hand, 
he made his way to the coast, his wife Creusa being lost during 
the confusion of the flight. After a perilous voyage to Thrace, 
Delos, Crete and Sicily (where his father died), he was cast up by 
a storm, sent by Juno, on the African coast. 

Refusing to remain with Dido, queen of Carthage, who in de¬ 
spair put an end to her life, he sailed from Africa, and seven years 
after leaving Troy, reached the mouth of the Tiber. He was hos¬ 
pitably received by Latinus, king of Latium, was betrothed to his 
daughter Lavinia, and founded a city called Lavinium after her. 
Tumus, king of the Rutuli, a rejected suitor, took up arms against 
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him .incl Latinus, but was defeated and slain by Aeneas on the river 
NumiciuH. The story of the Aetieid ends with the death of Tumus. 
According to Livy (i. i. 2), Aeneas, after reigning a few years over 
Latium, was slain by the Rutuli; after the battle, his body could 
not be found, anti he was supfmsed to have been carried up to 
heaven. He received divine honours, and was worshipiJcd under 
the name of luppiter Jndiges (Dionysius Halic. i. 64). 

See Schwcglcr, Riimische Geschichle (18O7); Roathcr’s Lexikon, s.v, 

Romances.—The story of Aeneas, as a sequel to the legend of 
Troy, formed the subject of several epic romances in the middle 
ages. The Homan d’Hfu^as (c. 1160, or later), of uncertain author¬ 
ship, the first French poem directly imitaterl from the Anu-id, is a 
fairly close adaptation of the original, but with the characteristic 
tone of a mediaeval romance. On this work were founded the 
Etmde or Enf>it (between iiSo and 1100) of Heinrich von 
Veldekc, written in f lemish and now only extant in a version in the 
Thuringian dialect, and the Eneydos, written by William Caxton 
in 1400. 

See EnMs, ed. J. Salverda de Grave (Halle, i8qi) ; also A. Peij, 
Esuii sur li romanx d'Eninx (1856) ; A. Duval in Hist. Htt^raire de la 
France, xix.; Vcldcke’.s Encide., cd Ktlmucllcr (Leipzig, 1852) and O. 
Behagbtl (Heilhronn, 1882) ; Fneydvs, ed. F. J. Furnivall (i8yo). For 
Italian vrrsion.n see F,. G. Parodi in Hindi di jilologia romanza (v. 1887). 

AENEAS SILVIUS: Pius U. 

AENEAS TACTICUS (4lh century n.c.), Greek writer. 
According to Aelianus Taclicus and Polybius, he wrote a number 
of treati.ses {virofiP'rjij.aTa) on the art of war; the only one 
extant deals with the defence of fortified cities, and is chiefly 
valuable a.s containing a large number of hi.storical illu-strations. 
Aeneas was considered by Casuubon to have been a contemporary 
of Xenophon and identical with the Arcadian general Aeneas of 
Stymphalus, whom Xenophon (HeUenka, vii. 3) mentions as 
fighting at the battle of Mantinea (362 n.c.). 

Editions in 1 . Casaubon’s (1619), Gronovius’ (1670) and Erncsti’s 
(1793) eds. of Polvhiu.s; also separately, with the notes by J. C'. 
Orelli (Leipzig, i8i8). Other texts are those of W. Riistow and H. 
Kochly, GriechtM ke KrirgsxchrijlxteUer, vol. i. (Leipzig, 1853J, and 

A. H\i'g,Prolriiamena Critica aa Aeneae . . . editioncm (ZUrich univ. 
1874), R- Schoene (D-ipzig, loiO- See L. W. Hunter, Aeneas on 
Su^ecraft (revised by S. A. Handford, 1927), an edition with tran-s- 
lation and introduction, and the bibliography there given. 

AENESIDEMUS, Greek philosopher, was born at Cnossus, 
in Crete and taught at Alexandria, probably during the 1st century 

B. c. He was the leader of what is sometimes known as the third 
sceptical school and revived to a great extent the doctrine of 
r\vrrho and Timon. His chief work was the Pyrrhonian Principles 
addressed to Lucius Tubero. His philosophy consisted of four 
main parts: the reasons for scepticism and doubt, the attack on 
causality and truth, a physical theory and a theory of morality. 
The reasons for doubt are given in the form of the ten “tropics”: 
(i) different animals manifest different modes of perception; (2) 
similar differences are seen among individual men; (3) even for 
the same man, sense-given data are self-contradictory; (4) vary 
from time to time with physical changes, and (5) according to 
local relations; (6) and (7) objects are known only indirectly 
through the medium of air, moisture, etc., and are in a condition 
of jx'nxh.ual change in colour, temperature, size and motion; (8) 
all pcrcepitions are relative and interact one upon another; (q) 
our impressions become less deep by repetition and custom; and 
(to) all men arc brought up with different, beliefs, under different 
laws and social conditions. Truth varies infinitely under circum¬ 
stances whose relative weight cannot be accurately gauged. There 
is, therefore, no ah.solute knowledge, for every man has different 
percepitions, and groups his data in methods peculiar to himself. 
In attacking causality he adduces almost entirely those considera¬ 
tions which anr the basis of modern scepticism. Cause has no 
exi.stencc apart from the mind which perceives; its validity is 
ideal. I'he relation between cause and effect is unthinkable. If 
the two things are different, they are either simultaneous or in 
succession. If simultaneous, cause is effect and effect cause. If 
not, cause must precede eftert, and there must be an instant when 
cause is not effective, that is, is not itself. Thus he arrives at the 
fundamental principle of scepticism, the universal opposition of 
causes: wavri \ 6 yos aprUeirtu (see Scepticism). 


For the immediate successors of Acnesidemus see Aorippa. 

See also CARNtAoics and Arcesilaus. Of the rvppwytioi. \ 6 yoi noth¬ 
ing remaias; we have, however, an analyses in the Myriobiblion of 
Photius. 

Bibi-iography.— See Zeller’s History of Greek Philosophy: E. Saisset, 
Aenesideme, Pascal, Kant; Ritter and Prcllcr, sections 364-370; V. 
Brochard, Les Sceptigues Crecs, with bibliography (1923). 

AEOLIAN HARP, a stringed musical instrument, played 
automatically by the wind. It consists of a long narrow sound 
box made of deal or pine over 
which ten or a dozen catgut 
strings of varying thickness are 
stretched. The sounds are pro¬ 
duced by the play of the wind 
across the strings causing them 
to vibrato in aliquot parts, i.e. 
(the fundamental note not being 
heard) the half or octave, the 
third or interval of the twelfth, 
the second octave, and the third 
above it, in fact the upjXT par- 
tials of the strings in regular 
succession. 

The principle of the natural 
vibration of strings by the pres¬ 
sure of the wind was recognized 
in ancient times. King David, 
we learn from the Rabbinic rec¬ 
ords, used to hang his kinnor 
(kithara) over his bed at night, 

KT COURTESY Of THE METROPOLITAN MUSEUM « 1 1 * 11. * 1 * 1 i. 

or ART NEW TORE whcn jt sounUecl in the midnight 

A SPECIMEN OF THE AEOLIAN HARP, brccze. The samc is related of 
WHICH WAS PLAYED AUTOMATIC- St. Dunstaii of Canterbury who 
ALLY BY THE WIND jj^ consequcnce charged with 

sorcery. The Chinese at the present day fly kites of various 
sizes, having strings stretched across ajxrture.s in the paper, which 
produce the effect of an aerial chorus. 

AEOLINA, the original and more elegant name of the hum¬ 
ble in.strument familiarly known as the mouth-organ, another 
name for it being the mouth-harmonica. It was invented in 1829 
by Sir Charles Wheatstone, who also invented the concertina, em¬ 
bodying the same principle, and consists simply of free reed.s 
arranged within a small metal box, so that, each reed having a 
separate air aperture, it is possible by moving the instrument to 
right and left against the lips, to produce different notes. The 
mouth-organ may be regarded as a humble relation not only of 
the concertina (q.v.) and the accordion (q,v.) but also of the 
harmonium (q.v.). 

AEOLIS (Aeolia), an ancient district of Asia Minor, colo¬ 
nized at a very early date by Aeolian Greeks. The name was 
applied to the coast from the river Hermus to the i)roinontory of 
Lcctum, i.e., between Ionia to south and Troas to north. The 
Aeolians founded twelve cities on the mainland, including Cyme, 
and numerous towns in Mytilcne; they were said also to have 
settled in the Troad and even within the Hellespont. 

AEOLODION (also known as Aeoltne and Aeolodtcon), 
one of several instruments of the harmonium type, invented and 
developed during the early part of the 19th ccntur>', having steel 
springs instead of the usual reeds. A closely similar instrument, 
employing wooden reeds instead of steel, was the aeolsklavier, 
and yet another was the aeolomelodicon or choralcon, in which 
the re^ds were supplemented by brass tubes. The aeolopantalon 
in turn was in the nature of a combined harmonium and pianoforte 
designed so that either the one or the other could be used at 
will. None of these instruments succeeded in establishing itself. 

AEOLUS (i-6l-dbs), in Greek mythology, according to Homer 
the son of Hippotes, controller of the winds, and ruler of the 
floating island of Aeolia. In the Odyssey (x. i) he entertains 
Odysseus, gives him a favourable wind, and a bag in which the 
unfavourable winds are confined. To see what it contains 
Odysseus’ companions open the bag; the winds escap)e and drive 
them back to the island, whence Aeolus dismisses them with 
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bitter reproaches. He has been identihed with Zeus, and his 
sons and six daughters with the 12 months. According to Virgil, 
Aeolus dwells on one of the Aeolian islands to the north of Sicily, 
Lipara or Strongyle (Stromboli), where he keeps the winds 
imprisoned in a vast cavern (Virgil, Aen. i. 52). 

AEON, or EON, a Greek term used to denote an indefinite 
duration of time; and hence an existence that continues for ever. 
In the latter sense it was used by the Gnostic sects to denote those 
eternal beings or manifestations which emanated from the one 
incomprehensible and ineffable God. (See Gnosticism.) 

AJ:PINUS, FRANZ ULRICH THEODOR (1724-1802), 
German natural philosopher, was bom at Rostock, Saxony, on 
Dec. 13, 1724. In 1757 he settled in St. Petersburg as member of 
the imperial academy of sciences and professor of physics, and 
remained there till his retirement in 1798. The rest of his life was 
spent at Dorpat, where he died on Aug. 10, 1802. Aepinus is best 
known by his researches, theoretical and experimental, in electri¬ 
city and magnetism, and his principal work Tentamen Theoriae 
Electricitatis et Magnetismi, published at St. Petersburg in 1759, 
was the first systematic attempt to apply mathematical reasoning 
to these subjects. His discussion of the effects of parallax in the 
transit of a planet over the sun’s disc excited great interest, 
having appeared (in 1764) between the dates of the two transits 
of Venus that took place in the i8th century. 

AEPYORNIS, a genus of large extinct flightless birds, com¬ 
prising the family Aepyornithidae and the order Aepyornithi* 
fomies of the Palaeognathae; they resembled the moas \q.v.) in 
many particulars, and inhabited the southern half of Madagascar 
up to, possibly, 200 years ago. They are said to have been the 
origin of the legend of the roc. Ae. titan reached a height of 10 
ft., and the egg was larger than that of any other bird, measur¬ 
ing more than 13 by 9^ in. and having a capacity of more than 
2 gal. {See Ornithology.) 

AEQUI, an ancient people of Italy, whose name occurs con¬ 
stantly in Livy’s first decade as hostile to Rome in the first three 
centuries of the city’s existence. They occupied the upper reaches 
of the valleys of the Anio, Tolenus and Himella; the last two 
being mountain streams running northward to join the Nar. They 
were not finally subdued until the end of the second Samnite 
War, when they seemed to have received a limited form of fran- 
chi.se. After the Social War the folk of Cliternia and Nersae ap¬ 
pear united in a res pnhlica Aequiculorum which was atnunicipium 
(q.v.) of the ordinary type. The Latin colonies of Alba Fucens 
(304 B.c.) and Carsioli (298 b.c.) must have spread the u.se of 
Latin (or what passed as such) all over the district; through it lay 
(he chief (and for some time the only) route (via Valeria) to Lu- 
ceria and the south. At the end of the republican period the 
Aequi appear, under the name Aequiculi or Aequicoli, organized as 
a municipiim, the territory of which seems to have comprised the 
upper part of the valley of the Salto, still known as Cicolano. 

Of the language spoken by the Aequi before the Roman con¬ 
quest we have no record; but since the Marsi (q.v.) who lived 
farther east, spoke in the 3rd century b.c. a dialect closely akin 
to Latin, and since the Hemici {q.v.) their neighbours to the 
south-west, did the same, we have no ground for separating any 
of these tribes from the Latian group. 

See the articles Marsi, Volsci, and the references there given; 
R. S. Conway, Tht Italic Dialects, pp. 300 et seq. (1897). 

AERARII, a class of Roman citizens subject to a poll-tax 
arbitrarily fixed by the censor (from Lat. aes, in its subsidiary 
sense of “poll-tax”). They were (i) the inhabitants of conquered 
towns who possessed the iits conubii and ius commercii, but no 
political rights; Caere is said to have been the first example of 
this (353 B.C.); (2) full citizens subjected to civil degradation 
{injamia) owing to their employment or to conviction for crime; 
(3) persons branded by the censor. Those who were thus ex¬ 
cluded from the tribes and centuries had no vote, were incapable 
of filling Roman magistracies and could not serve in the army. 
According to Mommsen, the aerarii were originally the non- 
assidui (non-holders of land). The expressions “tribu movere” 
and “aerarium facere” are explained by A. H. J. Greenidge—the 
first as relegation from a higher to a lower tribe or total exclu¬ 
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sion from the tribes, the second as exclusion from the centuries. 
Other views of the original aerarii are that they were: artisans 
and freedmen (Niebuhr); inhabitants of towns united with Rome 
by a hospitium publicum, who had become domiciled on Roman 
territory (Lange); only a class of degraded citizens, including 
neither the cives sine sufragio nor the artisans (Madvig); identi¬ 
cal with the capite censi of the Serbian constitution (Belot. 
Greenidge). 

Bibliography. —See A. H. J. Greenidge, Injamia in Roman Law 
(1804). where Mommsen’s theory is criticized; A. S. Wilkins in Smith’s 
Diet, of Greek and Roman Antiquities (3rd ed., i8qi) ; J. E. Sandys, 
Companion to Latin Studies, with useful bibliography (1921); W. E. 
HeitUnd, The Roman Republic (1923). 

AERARIUM, in ancient Rome the public treasury. The 
treasury contained the moneys and accounts of the State, the 
standards of the legions, the public laws, the decrees of the 
senate, etc. These were deposited in the temple of Saturn and, 
during the republic, were in charge of the urban quaestors {see 
Quaestor), under the control of the senate. In 28 b.c. Augustus 
transferred the aerarium to two praefecti aerarii; in 23 b c. these 
were replaced by two praetors {praetores aerarii or ad aerarium), 
selected by lot during their term of office. In addition to the 
common treasury, there was a special reserve fund, also in the 
temple of Saturn, the aerarium sanctum (or sancHus), originally 
consisting of the spoils of war, afterwards maintained chiefly by 
a 5% tax on the value of all manumitted slaves. 

This fund was not to be touched except in cases of extreme 
necessity. Under the emperors the senate continued to have the 
nominal management of the aerarium, while the emperor had a 
separate exchequer, called fiscus, filled largely with the profits 
from the imperial domains in Egypt and elsewhere. But after a 
time, as the power of the emperors increased, this distinction 
virtually ceased. Be.sides creating the fiscus, Augustus also estab¬ 
lished in A.D. 6 a military treasury {aerarium militare), endowed 
by the emperor himself (see Monumentum Ancyranum, iii. 35) 
and supported by the proceeds of the tax on public sales and the 
succession duty. Its administration was in the hands of three 
praefecti aerarii mililaris, senators of praetorian rank. 

The tribuni aerarii have been the subject of much discussion. 
By the lex Aurelia (70 b.c.) the list of indices (jurymen) was 
composed, in addition to senators and equites, of tribuni aerarii. 
Whether these were the successors of the tribuni aerarii who in 
earlier times were paymasters of the troops, etc., or a new order 
closely connected wi^h the equites, is uncertain. According to 
Mommsen, they were persons who possessed the equestrian 
census, but no public horse. They were removed from the list 
of indices by Caesar, but replaced by Augustus. According to 
Madvig, the original tribuni derarii were not officials but private 
individuals of considerable means, who undertook certain financial 
work connected with their own tribes. The term was subse¬ 
quently extended to include all those who possessed the property 
qualification that would have entitled them to serve as tribuni 
aerarii. 

Bibliography. — See Tacitus, Annals, xiii. 29, with Furneaux’s notes; 
J. E. Sandysi, Companion to Latin Studies (1921), useful bibliography. 
On the tribuni aerarii, see A. H. J. Greenidge, Legal Procedure (1901); 
W. E, Hcitland, The Roman Republic, §957 (1923). 

AJBRATED BREAD. Ordinary bread is leavened by yeast, 
the vesicular texture being imparted by the consequent fermenta¬ 
tion, which produces carbonic acid gas. Dr. Dauglish invented a 
process by which bread is direct ly charged with carbonic acid gas, 
and to bread so lightened the name “aerated” is given. Machinery 
for the purpo.se was first devised about i860. In the aerating 
process, the carbonic acid gas is .supplied to the flour in conjunction 
with the water, and the lightening is thus performed without any 
decomposition whatever. For this reason it is claimed that aerated 
bread will agree with persons who find they cannot digest ordinary 
bread through the fermenting process continuing after the bread 
is eaten. 

The mixing of aerated bread is performed in a hollow air-tight 
receptacle by the revolution of iron arms fixed upon a central spin¬ 
dle. Aerated water is pumped into the mixing receptacle at a very 
high pressure, and when the kneading is finished a valve is opened 



224 


AERATED WATERS 


at the bottom of the mixer and the dough is forced out by the 
elasticity of its contained carbonic acid gas. As the dough issues 
from the machine it is cut off in portions of the required weight 
and goe.s forward in tins to the oven. The aerated process is much 
quicker than the ordinary method of breadmaking with yeast, as 
with the former an hour and a half serves for the entire conversion 
of a sack of flour into baked loaves, whereas with the latter process 
four or five hours are occupied in the formation of the dough and a 
further period of approximately an hour and a half in the mould¬ 
ing and baking 

Perry and Fitzgerald develofKtd a process for mechanically in¬ 
jecting carbon dioxide into a dough while it is being mixed, and 
claim a patent was issued on March 9, 1885. Their method differs 
from the Dauglish process in that the gas is injected directly into 


oils, vegetable extracts, mineral salts and foam-producing mate¬ 
rials. 

The water employed must be unexceptionable as regards 
purity, both from chemical and bacteriological standpoints. To 
this end it is customary to filter the water through an effective 
filtering medium, for example, kieselguhr, unglazed porcelain, 
filter paper or cloth. The water must also be free from objection¬ 
able colour, odour and taste. It is sometimes necessary to rectify 
waters which are either too hard or too soft for the purpose in 
view, also in some cases manufacturers use distilled water for 
s{>ecial purposes. 

Carbon dioxide is produced as a by-product in the combustion 
of coke in burning limestone to quicklime, or from sulphuric 
acid and carbonates, or recovered as a by-product from fermcn- 


ihe mixer while the dough is being mixed. Bailey and Le Clerc, 
of the U.S. department of agriculture, published a method in 
which hydrogen peroxide is used us the aerating agent for leaven¬ 
ing bread doughs and the like. Carbon dioxide in the compressed 
state known as “dry ice” has also been recommended as a means 
of aerating doughs for bread making purposes. 

AERATED WATERS or CARBONATED BEVER¬ 
AGES. These may be divided into two classes, namely, aerated 
table waters and eftervirscent beverages. The latter are flavoured 
and arc known in the United States as carbonated beverages, also 
.IS “soda water,” “soda” and “pop,” and include ginger ales. 

Natural and .synthetic flavours _ _ . 

are u.sed. Natural flavours arc 
from fruit.s, nuts, roots, herbs, 
bark and leaves of plants. Syn- 
thetic flavours are also made in 
the laboratory, 

Aerated waters are essentially 
nonalcoholic beverages artificially 
saturated at the normal tempera- 
turc with carbon dioxide, the 
pre.ssurc varying according to the 
ty])C of beverage. Artibcially 
aerated waters had their incep¬ 
tion in Triestley’s success in 1772 
in producing aerated water in 
imitation of naturally aerated 
mineral spring water. Large- 
.Hcale manufai ture of aerated ^ 

water was commenced by Paul at 

Geneva in 1790 and shortly after- jr 

wards by Schweppe in London. \ -y ^ 

In the United States Priestley’s ]l 

experiments interested a Phila- M 

delphia physician, Dr. Philip 
Syng Physick, and he induced a 

chemist. Townsend Sfieakman, jgf 

of the same city, to prepare car- 

bonated water for his patients. -^- 

Speakman added fruit juice as a ^ ^or measuring syrup 

flavour and the soft-drink indus- 

trv in the Unitrd Stiffs sf irtrd bottom and 

irv in int unitca Matts siartea ' 

.It that time, 1S07. From the tube. The bottle, pressed against bot- 
original conception of the imita- no«ia. cuts off th# supply tube 
r . , , .1 And opens the discharge valve. The 

hon of natural carbonated water bottle when removed, doses the dis- 
from springs the industrv has charge valve and opens the supply 
l.roadencd to include the produc- 

lion of aerated sweetened drinks and substitutes for bev^erages, 
such as cider, which are aerated by fermentation. The technique 
of large-scale aerated-water manufacture and the apparatus 
employed have undergone very considerable improvement since 
the Ix'ginning of the 20th century. Small-scale production of 
aerated water has also been rendered much simpler than formerly, 
w'hen the cumbersome seltzogene apparatus was the only means 
for small-scale aeration of water. 

Raw Materials.-~-Used in the manufacture of aerated waters 
arc water, carbon dioxide, sugar and certain artificial sweeteners, 
acidifying materials, fruit juices, artificial fruit essences, essential 


A DEVICE FOR MEASURING SYRUP 
INTO AERATED WATER BOTTLES 


tom noiile, cuts off thp supply tube 
end opens the discharge valve. The 
bottle when removed, closes the dis¬ 
charge velve and opens the supply 
tube end the syrup again enters 


tation processes. It is either made in a special gas generator in 
the aerated-water factory or is purchased in a highly compressed 
or liquefied state in steel cylinders. In cither case it must be 
free from objectionable taste. 

Dry ice is also used extensively with the aid of special ap¬ 
paratus by which the evolved gas may be led directly to the 
carbonator, Carbonation furnishes in the finished beverage a 
gaseous pressure of from 40 to 80 lb. per sq.in. de{>ending upon 
the type of product. High-pressure carbonation is used on ginger 
ales, and is carried on at about 55° and impregnates the bever¬ 
ages with as high as four and one-half volumes of gas. Low 
pre.ssure is used on fruit drinks, at about 40® to 42° and as low 
as one volume of gas may be employed. 

THE SUGAR CONTENT 

Sugar is specially manufactured for use in aerated-water pro¬ 
duction. The best grade canners’ canc or beet sugar should be 
used. High grade dextrose and highly refined corn syrup are also 
used to some extent. The sugar is highly refined by animal char¬ 
coal, no blue material having been employed to produce whiteness. 
Especial care is taken in the refining process to render the sugar 
free from sediment or scum when made into syrup. Artificial 
sw'eeteners, of which saccharin is the chief, are permitted in some 
countries, and such sweeteners are employed for special purposes, 
as in cases where sugar is undesirable because of its tendency 
towards fermentation, or in periods when sugar is expensive or 
difficult to obtain. Saccharin may be obtained in very high de¬ 
grees of sweetening power, for example 550 times the sweetening 
power of sugar. In the United States the use of saccharin is pro¬ 
hibited by the Federal Food, Drug and Cosmetic act and by the 
laws of many states. 

The acidifying materials commonly used in aerated waters are 
citric acid, tartaric acid, malic acid, phosphoric acid and lactic 
acid. These acids should be free from metallic and arsenical con¬ 
tamination. They must be of edible grade. 

Fruit Juices and Fruit Concentrates u.sed for aerated or 
carbonated beverages are usually treated to eliminate the al¬ 
buminous and pectinous matter and finally filtered, so that the 
finished beverages may be as clear as possible. However, there 
are also many natural fruit or combination of natural fruit and 
synthetic flavoured beverages with a cloudy ajipearancc. Con¬ 
centrated fruit flavours may consist of a blend of fruit juice and 
fruit oil, i.e., from the peel of citrus fruits, and synthetic fruit 
esters, or a combination of two or more of these. Essential oils, 
r.g., lemon, orange, lime, etc., are also employed for flavouring 
purposes, usually after they have been deprived of their insoluble 
terpenes and sesquiterpenes by fractional distillation. Vegetable 
extracts of either aqueous or alcoholic nature arc prepared from 
herbs, roots and seeds for use in the production of ginger and 
herbal beverages. Mineral salts, c.g., sodium bicarbonate, sodium 
sulphate, calcium chloride, sodium chloride, etc., are used in the 
preparation of table waters. 

Jn some countries the use of small quantities of saponin bodies 
is permitted for the production of foam, such bodie.s being known 
as “froth-heading.” Other substances which are used for this 
purpose are liquorice extract, for dark-coloured beverages, and 
various gums. 

Colouring matter is frequently added to aerated beverages. 
This usually takes the form of burnt sugar or caramel for brown- 
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ny rouRTtsY or the coca cola company 

MODERN MACHINERY FOR THE BOTTLING OF AERATED OR CARBONATED WATERS 


1. The large machine is the bottle washer, by moans of which the bottles 

are thoroughly cleaned and sterilized by subjecting them inside and 
out to a strong hot solution of caustic soda in repeat operations. 
In the final operations they are thoroughly brushed and rinsed with 
clear, pure water 

2. After leaving the washer, the bottles are carried on an endless belt 

chain to the first step in the filling operation. In the machine pictured 
here each bottle receives an exact measured quantity of syrup 

3. The second step in filling operation—where an exact measured quantity 

of carbonated water is placed in each bottle. The bottles proceed 
to this filling apparatus directly from the machine in which the syrup 
has been placed in the bottles 


4. The third and final step in the filling operation. Here the bottles are 

sealed by the affixing of a crown, from the time the bottle enters 
the washing machine until It is sealed, it Is not touched by human 
hands 

5. This interesting equipment inverts each bottle several times as it 

passes around the circle thoroughly mixing the syrup with the car¬ 
bonated water 

6. ‘‘On parade.” After final Inspection, the bottles are automatically con¬ 

veyed to the end of the line, where they are placed in oases 
In picturing this method of bottling, we are using photographs of the 
bottling of the product. ‘‘Coca-Cola.” The name “Coca-Cola" Is • 
trade mark. 
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coloured drinks, and specially pure coal-tar colours for other 
beverages, 

BOTTLING METHODS 

The apparatus used in aerated-water bottling is of a highly 
specialized nature. The bottles are washed by machines of vari¬ 
ous types, some of the larger being capable of cleansing i,ocx) 
dozen bottles per hour. The bottling units are capable of measur¬ 
ing into each bottle the correct amount of syrup, filling with car¬ 
bonated water, sealing and labelling. The bottles used for aerated- 
water bottling are of four main varieties; (r) Codd's bottles, in 
which the bottle is sealed by means of a glass marble held against 
an india-rubber ring by the gas pressure; (2) crown cork bottles, 
which are securely sealed by a cork-lined metal cap clamped on to 
a shallow boss on the top of the bottle mouth; (3) screw-stop- 
I)ered bottles, in which a lignum-vitae stopper screws down on to 
ah india-rubber ring; and (4) swing lever stoppered bottles, in 
wliich a porcelain stopper is held down on an india-rubber seating 
by a strong wire lever acting u{)on the bottle neck. In the United 
States the use of crown cork bottles is almost universal. Aerated 
lun crages arc also largely sold in siphons, the gas pressure serving 
to discharge the container. Aerated waters are very simply pro¬ 
duced on a domestic scale, in protected siphons, the aeration 
being accomplished by means of carbon dioxide contained in small 
steel cylinders. 

Typical Compositions of various types of both table waters 
and sweetened aerated waters vary widely, each manufacturer 
adjusting his product according to his judgment of popular taste 
and the type of water he is using. The following examples of 
dosage for the production of table W'aters arc given, taking soft 
or distilled water as a basis. 

Soda Water.—^Three and one-half oz. of a mixture of sodium 
carbonate 15 parts, magnesium chloride 6\ parts, calcium chloride 
6} parts, are di.ssolved in to gal. of water. This is strictly a table 
water and should not be confu.sed w'ith the term “soda water” 
used in the United States for flavoured beverages. 

German Table Water.—Five and one-half oz. of mixture of 
sodium carbonate 10 parts, sodium chloride 10 parts, sodium 
sulphate 1 part, magnesium chloride 8 parts, calcium chloride 5 
parts, are dissolved in to gal. of water. 

The dosage employed in the preparation of aerated imitations 
of natural mineral waters (see Minf.rai. Waters) is much heavier 
than in the preparation of table waters, and many salts are in¬ 
cluded which have well-marked Tnedicinal proprerties. 

The basis of sw^eetened aerated waters is the syrup, which con¬ 
tains the acidifying material, flavour and colouring matter in 
addition to the sugar. Usually the syrup contains about 60% of 
sugar and is employed in the proportion of i to 2 oz. for bottles 
of from 6-12 oz. of finished beverage. The .sugar content of 
carbonated beverages in the United States is from 6-17%, an 
average of ti%. This is a food value of approximately 80-100 
calories for 8 oz. of beverage. The acidity of the syrup is equiva¬ 
lent to from 0.5% to 1.0% citric acid, depending on the flavour 
used and on the taste desired in the finished beverage. The colour¬ 
ing matter is varied according to the type of fruit which the drink 
represents. Most essences employed for flavouring aerated bev¬ 
erages are standardized so that they may be used to the extent of 
1^2 oz. per gallon of syrup. 

Thus in the preparation of a lime-juice syrup the following 
essence may be used in the proportion of 2 oz. per gallon of 
syrup: terpeneless West Indian distilled oil of limes i part, alco¬ 
hol 60° O.P. 28 parts, distilled water 16 parts. In the preparation 
of beverages of an herbal or root-beer type, a smaller propor¬ 
tion of syrup is employed so that the beverages may not be too 
sweet. 

Also, a small proportion of foam-producing material may be 
employed. 

Consumption. —In the United Kingdom, the dominions and 
other countries where the sale of alcoholic beverages is permitted, 
consumption of aerated nonalcoholic drinks depends largely on 
weather conditions and on prices. Taking as example the United 
Kingdom, the sale of aerated beverages in many years has been 


restricted by the succession of w’et, cold summers and by the high 
prices of such drinks consequent upon burdens being placed upon 
the industry by the government. 

Only a small proportion of the total production of table waters 
was exported. As regards the imports of table w'aters, these were 
almost wholly of an unsweetened nature, and they amounted to 
about 8‘o of the quantity of similar waters produced in the 
United Kingdom as shown by the reports of the commissioners 
of customs and excise. 

There has been a tremendous increase in the consumption of 
“solt drinks” in the United States during recent years as a result 
of increased capacity for production enaliled by inventions and 
improvements of manufacturing equipment, co-operation of the 
manufacturers through their trade associations with state and 
federal authorities to prevent the use of inferior ingredients and 
to promote highe.st standards of sanitation in manufacturing and 
marketing, and to extensive adv'ertising. 

According to stati.stics issued by the American Bottlers of Car¬ 
bonated Beverages, the national trade association of the manufac¬ 
turers of “soft drinks,” the bottled soft drink industry in the 
United States consisted in 1043 of more than 6.000 plants, with 
an estimated total investment of ^500,000,000 to $600,000,000, 
employing between 80,000 and 100,000 people, and operating 
more than 50,000 trucks. 

-The industry uses more than 250,000 tons of sugar annually, 
according to a 1043 e.stimate of the United States department of 
agriculture, and the association e.stimates that the annual .sales of 
bottled .soft drinks, ba.sed on the biennial census of manufactures 
and other known factors, was for the period 1635-43 follows: 
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502,656,000 
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444,250,000 

'939 

361,690,917 




AERIAL, an elevated wire or group of wires forming the 
principal part of a radio antenna of the open or “condenser” tyf)e. 
{See Antt^inna.) 

^ AERIAL LAW, the law governing air travel. Aerial naviga¬ 
tion is everywhere defined and limited by law. Some British 
and United States jurists still find aviation law lacking in sub¬ 
stance, since few precedents and no body of judicial decisions 
and oj)inion.s exist on the subject. With the presence, however, 
of national and international air statutes the law of aviation will 
continue to grow along with the development of commercial 
aeronautics. 

Speculation on the legal status of aeronautics arose even prior 
to the advent of mechanical flight. In iqoo, about the time 
Santos-Dumont was making flights in his first power-driven air¬ 
ship, and long before heavier-than-air flight had been demon¬ 
strated by the Wright brothers, Paul Fauchille had anticipated 
legal problem.s growing out of aerial navigation, in his elaborate 
air code (“Le domaine aerlen et le regime juriclique des aero¬ 
stats,” Revue gMrale de droit international public, 1901). The 
International Juridical committee on aviation was organized in 
1909 for the purpose of drafting an international air code. The 
rules of this code, although in a sen.se international, were suitable 
also for national or municipal codes. ITre committee continued 
its work at Paris in 1910, at Geneva in 1913, at Frankfort on 
the Main in 1913. This organization continued its work after 
World War I, and in 1928 had a membership of 28 states in the 
League of Nations. Another international body, the Institute of 
International Law. in 1911 adopted a comprehensive code of air 
rules, applicable also to municipal regulation, covering nationality, 
registration and marks of identification. (“Noveau rapport k 
ITnstitut de droit international,” Annuaire, Madrid, 1911.) 

Legal concern before the war was chiefly centred upon the 
sovereignty of the air. reminiscent of the old controversy over 
the freedom of the seas. Speculation was based upon three main 
theories: (i) that, following the theory of mare liberum, the air 
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waB free for all traffic regardless of nationality, with the qualifica¬ 
tion that the subjacent States could provide regulations for their 
owti safety (Nys., Annuairc, vol. xxi.; Bliintschli, Das moderne 
Volkerrecht^ pp, 22-26; F. Meili, Das Luftschi§ im intermn Rechl 
und Volkerrecht; 1'. Despagnet, Cours dr, droit intermtional public 
liyosl,); (2) that the Stale had unlimited jurisdiction over its 
air space, a theory maintained chiefly by English and American 
jurists (Sir H. E. Richards, Sovrrei^'nty Over The Air, p. 27; 
II I). Hazcltine, The Law oj the Air, p, 39; Lycklama a Nijeholt, 
Air Sovereignty, pp. 13-14): (3) that State sovereignty was lim¬ 
ited by servitude granting innocent pas.sage for aircraft of all 
nationalities (J. M. Spaight, Aircraft in Trace and the Imw; 
E. (!atellani, Lc. droit aerien). The question was settled arbi¬ 
trarily at the outbreak of the World War when all States asserted 
jurisdiction over their air space, Holland, Switzerland and the 
Scandinavian States repeatedly a.sserted their right of sovereignty, 
the I)ut(h enforcing this right by shooting down a German diri¬ 
gible cro.ssing their territory. (For compilation of notes ex¬ 
changed by neutrals and belligerents on violations of neutrality 
by airiraft see Seckrief^srfu ht im Weltkriege, Reich.s-Marine- 
Amls, 1919; also Spaight, Air Power and War Rights.) 

National sovereignly over air s[>ace is now universally enforced. 
The. International Flying Convention of 1919 provides for sover¬ 
eignly, as do all international agreements and national laws. 
(Hritish Aerial Navigation Acts of 1911, ^9^3 ^u'd 1920; Franco- 
German Agreement of 1913; International Aerial Agreement be¬ 
tween Great Britain and Switzerland; U.S. Air Commerce Act 
of 1926.; The right of innocent passage ha.s been accepted, in part, 
by all nations, but only by treaty. The International Flying Con¬ 
vention provides for contracting states in this respect. 

National municipal law also anteilates the World War. National 
acts regulated aerial navigation in France, Germany, Great Britain 
and Italy. In America the States of Connecticut and Massa¬ 
chusetts had enacted State laws. Air rules, however, are based 
primarily ui>on the regulations laid down in the International 
I'lying Convention of 1919. {See P. Cogliolo, Codicr aeronautiro, 
1927; M. Sudre and M. IVyrillier, Repertoire de I'aeronaiitiqiie 
et ties transports aMens, 19:3; Treaties, Conventions, Inter¬ 
national Acts, Protocols and Ag,rcenu'nts hetuHicn the United 
States and other Powers, vol. iii., p. 3,76vS.) (M. W. R. ) 

The parties to this convention which licgin by affirming the sov¬ 
ereignty of each Stale over the air above its territory are the 
British Empire, Belgium, Bulgaria, Chile, Czethoslovakia. I'rance, 
Greece, Italy, Japan, Persia, Poland, Portugal, Rumania, the Saar 
territory, the Serb-Croat-Slovenc State, Siam and Uruguay. This 
principle affirmed, the convention goes on to provide for freedom 
of innocent air passage ovA*r the territory of the contracting States 
for e.'K h p.irly to the convention, provided the conditions laid 
down in it are ob.served. Such freedom of pa.s.sage does not apply 
to “iirohibiled areas" which States may desire for military reasons 
to close to all private .lircraft, including those in their own terri¬ 
tory. 

The "nationality" of an aircraft is made to def>enci upon the 
country in which it is registered; to be registered in a particular 
State the aircraft must belong to a national of that State or to a 
com[)any of which the chairman and two-thirds of the directors 
])0.ssess that nationality. Double registration is prohibited. Every 
aircraft engaged in international navigation must possess a certifi¬ 
cate of airworthiness issued or rendered valid by its State of 
nationality, and the pilot and other members of the crew must 
lie provided with certificates of comyx'tency and licences similarly 
issued or validated. The documents (certificates, licences, log¬ 
books. passenger lists, manifests) which aircraft must be provided 
with are laid down. 

I'oreign aircraft may be required to land at aerodromes fixed 
by the State whose territory they enter; and each State has the 
right to reserve in favour of its national aircraft the carriage of 
[XTSoris and goods for hire between any two points in its territory. 
lYovision is made for the reniiering of assistance to aircraft in 
laruling or in distress, for the application, to aircraft wrecked at 
sea, of the principles of the maritime law of salvage, for the use 
of aerodromes at a common tariff of charges, and for certain other 


matters. The convention is not applicable to military aircraft nor 
to State non-military aircraft employed on customs and police 
service; other State aircraft; e.g., postal, are subject to its pro¬ 
visions. A military aircraft is defined as one commanded by a 
person in military service detailed for the purpose, and such an 
aircraft may fiy over another contracting State’s territory only 
in virtue of a special authorization. 

Rules in regard to the marking of aircraft (to show nationality 
and identity), certificates of airworthiness, log-books, lights and 
signals, "rules of the road,” licensing of personnel, aeronautical 
maps and ground markings, the collection and dissemination of 
meteorological information, and customs procedure, are contained 
in annexes to the convention, which have been modified from time 
to time by the International Commission for Air Navigation. 

International Commission. —A permanent International 
Commission for Air Navigation, composed of representatives of 
the contracting States, is established and charged with certain 
powers, including the amendment of the annexes, the receipt or 
initiation of proposals to amend the convention itself and the 
inter-communication of information affecting air navigation, etc. 
The office of the secretary-general of the commission is at 20. 
Avenue K16bcr, Paris. The convention may be denounced by one 
year’s notice. States which did not take part in the World War 
may adhere to it at any time; those which took part in the War 
may adhere under certain specified conditions. The Commission 
issues half-yearly a Bulletin containing the Convention of iqiq 
and its annexes revised up to date, and bilateral conventions. 

Other Arrangements. —A number of important Powers, it 
will be seen, are not as yet parties to the Convention, and inter¬ 
national air traffic is regulated, so far as they are concerned, by a 
series of special agreements between themselves and with other 
States; e.y,., the Convention between France and Germany, May 
22, 1026. The terms of these agreements are in genera) conformity 
with those of the convention. The obstacle to a more general 
acceptance of the convention has been, first, the provision therein 
forbidding contracting islates to permit, except by special and 
temporary authorization, the flight above their territory of the 
aircraft of non-contracting States; secondly, the "weighted” vote 
which was allowed to the British empire, France, Italy and Japan. 
Protocols of amendment of both these provisions ha\'e been signed 
but, not having been ratified by all the parties, arc not yet in 
force. 

The convention of 1919 does not bind the contracting parties 
as belligerents or neutrals (though it would continue to apply in 
war as between two neutrals), and an attempt to frame a corre¬ 
sponding code for war was made at The Hague in 1023. A commis¬ 
sion of jurists, representing the United States, Great Britain, 
France, Italy, Japan and The Netherlands, under the chairmanship 
of John Bassett Moore, drew up rules which, though they have 
not been embodied in a convention, are a valuable indication of 
international opinion, as it stood in 1926, upon the law of air 
warfare. 

Municipal Legislation which has been passed to regulate 
internal flying and to give effect to the international obligations 
of each country under the convention of 1919, or the separate 
bipartite agreements, is contained in laws, decrees, ordinances and 
regulations of many different kinds. It is of great volume and an 
indication of its general scojic is all that can be attempted. One 
usually finds in such legislation {lato-sensu) provisions for ensur¬ 
ing the safety of air navigation as affecting both air travellers and 
the general public; provisions, that is to say, for registration and 
certification of aircraft, licensing of personnel, insj.)ections and 
tests precedent to such certification and licensing, maintenance and 
overhaul and renewal of certificates and bcences, inspection, licens¬ 
ing and use of aerodromes, carriage of explosives and arms, drop¬ 
ping of articles in flight, jettison of cargo, minimum height of flight 
over populated areas, investigation of accidents and so on. F^or 
defence reasons "prohibited areas” are usually defined, and in 
many cases corridors of entry for foreign aircraft are prescril^ed as 
well as the general conditions on which such entry is allowed; and 
the carriage of radio apparatus and cameras is usually restricted. 
Conditions for the grant of concessions for the operation of com- 
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mercial air lines and the establishment of international airways are 
occasionally included. Penalties (fine, imprisonment, suspension 
of licence) for the infringement of the rules are invariably laid 
down. 

Liability for Damage. —Liability for damage occasioned by 
aircraft to persons or property on the ground appears in many of 
the codes. In the absence of special provision the liability of the 
owner or pilot would be dependent ordinarily on proof of actual 
negligence or intention. Proof would often be very difficult to 
obtain and hence it has generally been considered equitable to 
impose upon the owner or pilot an absolute liability to pay com¬ 
pensation for all such damage, save in so far as he can show that 
the person damnified was himself to blame. It is also sometimes 
provided that the owner of an aircraft, or the organizers of an 
air navigation company must cover themselves by insurance 
against possible claims for compensation or else must deposit 
security sufficient to cover their liability. 

Occasionally it is provided that legal relations between parties 
on board a foreign aircraft in the air are governed by the law of 
the aircraft’s nationality; i.e., the country in which it is registered. 
The French law qualifies such a provision by adding that a crime 
or misdemeanour committed on board a foreign aircraft is within 
the competence of the French courts, if the guilty party is a 
French national, or if the aircraft lands in France after the occur¬ 
rence of the offence. (J. M. S.) 

Conference of 1925 .—In Oct. 1925, at a conference in Paris 
of the European and certain other Governments, a draft convention 
was framed to determine the responsibility of carriers by air. 
This corresjwnds to the Berne Convention of 1890 on transport 
by rail. An international committee of experts is to continue the 
work of this first conference, and to study a series of questions, 
connected with unification of private law, of the very greatest 
practical importance for the development of air traffic, such as 
damage caused by aircraft to property and persons on the ground, 
compulsory insurance, establishment of air registers, rights of 
property and ownership, and mortgages in respect of traffic by air. 

(H. H. L. B.) 

United States.—In contrast with European activity no national 
law existed in the United States until the passage of the Air 
Commerce Act of 1926. Until then such ordinary regulations as 
those governing licensing and inspection of shipping and railroads 
were lacking for air traffic. Pilots without licences flew aeroplanes 
which had never been inspected, resulting in hundreds of acci¬ 
dents. With the exception of the government-operated air-mail 
no air-lines operating on regular schedules were in existence. 
Aviation was regarded more as a hazardous sport than as a means 
of communication and transportation. Accidents were caused by 
defective machines, errors in piloting, lack of terminals, routes 
and weather dala. A Government report attributed 91% of all 
the accidents to “inexperience and the use of cheap and unsafe 
equipment.” 

Uniform air regulation in the United States was complicated 
by the indepeadent action of many of the individual States. In 
1926 there were 26 State air laws. (For State laws in the United 
States and for the Federal Air Commerce Act see C. Zollraan, 
Law of the Air, 1927; R. W. Fixel, The Law of Aviation, 1927.) 
In a flight of 500 m. a machine might come under the jurisdiction 
of six States each with a separate and perhaps conflicting set of 
air rules. Exclusive national control was improbable, since this 
would have necessitated either a constitutional amendment or the 
voluntary submission on the part of the 48 States to a national 
air law. Concurrent control alone was possible and uniformity of 
regulations remained dependent upon the action of the different 
States. A movement for uniformity had already appeared previ¬ 
ous to the enactment of the national air law. The California air 
statute thus provided that the enactment of Federal air legislation 
would automatically void its local air law. The Uniform State 
Law of Aeronautics, adopted already by ten States and Terri¬ 
tories, provides that “this act shall be so interpreted and con¬ 
strued as to effectuate its general purpose to make uniform the 
law of those states which enact it, and to harmonize, as far as 
possible, with Federal laws and regulations on the subject of 
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aeronautics.” The Federal enactment in 1926 of the Air Com¬ 
merce Act, supplemented by the Uniform State Law, will tend 
to bring about uniformity if not exclusive Federal control. The 
Air Commerce Act follows mainly the rules of the International 
Flying Convention. The act provides for a Bureau of Civil Aero¬ 
nautics in the Department of Commerce. This bureau, under an 
assistant secretary of commerce for air, has charge of Federal 
inspection of aircraft, crews and aerodromes and the establishment 
and enforcement of air navigation rules. It also furnishes aids 
to air navigation by approving and charting air routes, establish¬ 
ing air light-houses and signal stations, furnishing suitable weather 
reports and providing at the Government fields, in cases of 
emergency, supplies and repairs at their fair market value. Special 
provision is made for trials giving the individual complete free¬ 
dom to test and fly new inventions, no matter how freakish, so 
long as they do not endanger the public safety. No machine, 
however, is permitted to carry passengers unless it has been in¬ 
spected and licensed as a public carrier. Euroi;x?an air laws care¬ 
fully protect the public against the unproved freak machine but 
they in no manner prohibit the building and testing of any type 
of craft, from helicopters to tail-less and wingless machines. 

Safe air travel will be the preliminary aim of the air board. 
Public confidence in air travel must be .created. To accomplish 
this air accidents must be decreased, if not eliminated, to a per¬ 
centage lower even than railroad casualties. In Germany a rigid 
system of inspections and licensing has helped to cut accidents 
to a negligible ratio. The following experts’ list of “six requisites 
for safe flying,” will serve as a basis for the new air regulations; 
(r) A machine sound aerodynamically and structurally; (2) a 
reliable engine of sufficient power; (3) a competent conservative 
pilot and navigator; (4) airports and emergency landing fields, 
sufficiently close together to insure gliding to safety; (5) nation¬ 
wide weather forecast, specialized and adapted to the needs of 
flying; (6) adequate charts of air routes. 

Bibliography. —J. M. Spaight, Air Power and War Rights (1924); 
R. B. Sparkes, The Laiv Relating to the Air (1Q25); Manuals of 
International Law, e.g., P. Fauchille, Treatise on Public International 
Law, vol. i., pt. 2 (1925); Yearbooks of the Institute of Interna¬ 
tional Law, vol. xix., xxiii., xxiv., xxvii., xxlx.; Reports oj the Inter¬ 
national Law Association, 28th to 34th inclusive; Records of the 
International Congresses of Air Legislation, organized by the In¬ 
ternational Legal Committee on Aviation (7th Congress, Lyons, 1925) ; 
Bulletins of the International Air TraMc Association (The Hague) ; 
League of Nations Treaty Series; Bulletins of the International 
Commission for Air Navigation; The Legal International Review 
on Air Traffic (1910-14, 1922, etc.) ; Revue Juridique Internationale 
de la Locomotion Airknne (igio, etc.). (M. W. R.) 

AERIAL NAVIGATION is the science of directing an 
aircraft in flight and of determining its position at any desired 
instant. The word “avigation” is used by some to denote “aerial 
navigation.” Since “avis” means “bird” it follows that the word 
“avigation” signifies the science of directing the man-made bird 
in flight. The term “avigation” is shorter and more distinctive, 
but it is new, and not in general use. In practice, navigation con¬ 
sists of determining the position of aircraft from time to time and 
then laying its course to any desired destination. 

In studying the subject of navigation it is convenient to divide 
it into the four well defined methods of piloting, dead reckoning, 
radio position finding and celestial navigation. 

Each of these methods may in turn be subdivided into three 
parts: 

1. Definitions and theoretical principles. 

2. Equipment and instruments used. 

3. Actual practice of the method. 

An aviator who wishes to be able to direct his plane on long 
and hazardous flights over unfamiliar territory in all sorts and 
conditions of wind and weather should have a good working 
knowledge of each of these four methods and in addition should 
be familiar with applied meteorology and fog or blind flying. 

While the actual knowledge of meteorology is essential for the 
safe navigation of aircraft, this subject is usually covered by 
separate texts, is not always included in navigation and will not 
be included here, except to state that there has been rapid ad¬ 
vance in the science of meteorology within the past few years 
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based largely on the “air mass” theory and the elaborate weather 
observing and fele(%'|K' and radio system of disseminating weather 
information 

Comparison of Sea and Aerial Navigation. —Mcxlenr high- 

siK-ed ships are very little affected by the wind and the current is 
much less imporiatit in its relative effect on the ship’s motion 
than is true for the old sailing ships and slower ships. Accurate 
gyro compasses and sp<‘ed indicators give excellent account of 
the motion of the sliip itself in the direction in which it is headed. 

The aviator on the other hand is concerned with an entirely dif¬ 
ferent ocean. Hi.s aircraft sails in the atmos[)here above the sur¬ 
face of the earth The position of his plane with res|)ecl to the 
surfare of the earth is the resultant of two distinct motions; the 
motion of the plane in the direction in which it is headed due 
to the driving fmwer of the engine, and the motions of the air 
Itself which is commonly referred to as the wind. The aviator’s 
compass and hi.s air-speed meter give him a fairly good account 
of the motion of the jdane in the direction in which it is headed, 
but his compass, while improving, is somewhat crude compared to 
the mariner’s gyro compass and his air-speed meter is not so ac- 
(urate as the patent log. The winds are far harder to predict than 
the ocean current.s and their velocity is many times greater. It 
is seldom that a current of 4 m.p.h. (.4 knots ) is encountered, but 
the .speed of the winds may range to too m.i).h. or even more. 

Thus the njotions which rornbine to cause the change of j)Osi- 
lion of an aircraft are many times greatcT in amount and are less 
ate uralely known than (hose affecting a ship. Therefore the dead- 
rc'ckoning position of an aircraft is more liable to be in error 
and the error far larger iti amount. The aviator should check 
and correct this posiiion whenever he can by reference to known 
()l)ject8 on the surface of (he earth, which is known as piloting; by 
radio bearings; and by observations of heavenly bodies. 

In observations of heavenly bodies the- aviator is troubled by 
hi.s cram[)e(l position and by the vibration of his plane. On the 
other hand there are no rocks and shoals in the air and he can 
take short cuts which greatly reduce the work and give him his 
position within 5 to lomi. which is generally sullicient. 

Importance of Mastering All Methods.— The ambitious 
sludent should understand clcMrly at the very start that it is not 
enough for him to be salisfied with a knowledge of pih^ting which 
will merely enable him to dirc'ct hi.s plane from point to point on 
routine llighls. He .should master all methods. 

While it is not essential for the beginner to have a college edu¬ 
cation, it is necessar>' for him to have good judgment, calm 
nerves, and the faculty of doing simple operations without delay. 
Three or four months of earnest work .should cc|uip the average 
student for serious navigation. 

The total weigld of navigation ecpiipment for dead reck<>ning 
and piloting exclusive' of the panel instruments and compass 
should not exceed about 10 pounds, The weight for radio equip¬ 
ment dc'iM'nds on the type and size of the eejuipment used The 
weight of a celestial navigation outtil should not exceed 15 to 
2olb. including the books, sextant and other nc'ces.sary equipment. 

Position, Direction and Distance on the Earth’s Surface. 
—Position on the earth’s surface is determined by the co-ordinates 
of latitude and longitude. The direction is given in degrees from 
0" at North around to (he right (clockwise) to 360®, The north 
point is determined by magnetic compasses which indicate the di¬ 
rection in which the plane is heading. 

Distance is given either in statute miles or nautical miles. 
The statute mile is an arbitrary distance of 5,3Ho feet. 

Maps and Charts. —A map or chart is a representation of the 
earfh’.H surface or a |Kirt of it on a flat piece of paper. An accu¬ 
rate chart is probably more important than any other item of 
cquifiment If the destination is not in sight at the start, the 
navigator’s first act is to look at the map to find the direction 
in which he must go to reach the desired destination. In the 
course of the flight, ;is the navigator fixes his posiiion by any or 
all of the various methods, he plots his fix or determined position 
on the chart and checks the direction from this fix to the destina¬ 
tion. 

Systems of Projection. —Any boy who has knocked the cover 


off hi.s baseball and then tried to spread it out flat knows that it 
cannot be done without a good bit of stretching and wrinkling. 
Similarly the spherical surface of the earth cannot be represented 
on a flat piece of pai>er without some distortion of certain fea¬ 
tures. In an ideal chart, distances, bearings, shapes and areas 
would be .shown in their true relation and the shortest distance 
lietween two points would be represented by a straight line. It 



Fig. I,—illustration of aeronautical chart projections 


is possible to preserve one of these properties by .sacrificing some 
of the others and maps arc constructed by various methods of 
projection in order to preserve that feature which will bt' most 
useful for the particular jiurpose the map is to serve. 

About () 6 % of aviation charts arc on the Lambert projection, 
about 2%. on the Mercator projection and 2% on other projections. 
Heretofore, the gnomonic or great circle chart was used more fre¬ 
quently, but these have been partially replaced by the stereo- 
graphic projection for {)olar areas, since the latter gives less dis¬ 
tortion. On the Mercator chart a straight line is (he “rhumb line” 
course or Mercator course, as steered by a compass, although a 
straight line on the chart does not give the direct course between 
two {joints. Also, the distance scale on the Mercator chart is the 
expanding latitude scale, On the Lambert chart the distance scale 
i.s distorted very- little and a straight line v^er>' closely represents 
the great circle or .shortest distance course between two points 
on the earth’s surface. 

The stcreograjThic chart is formed by projecting the earth’s sur¬ 
face on a plane with the observ^er 180® away from the point of 
tangcncy of the plane. The stercographic chart is indicated for 
south fjolar area with observer standing at the north pole (fig. i). 

Practical Conetruction of a Mercator Chart. —A.ssuming 
that the earth i.s a sphere, which, for practical navigation, is true, 
a Mercator chart may be constructed as follows: 

1. Draw parallel vertical lines to represent the longitude to 
the desired scale. 

2. For the lowest latitude, say 40® N. or S., draw a horizontal 
line for the bottom of the chart. 

From the intersection of the left vertical line and Lat. 40®, 
draw a line AB making an angle of 40V with the 40® parallel of 
latitude. 
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Plate I 



INSTALLATIONS OF VARIOUS KINDS OF AERIAL NAVIGATION INSTRUMENTS 


Controls and instrui 
Sperry eyopilol 

Radio ground stati of Eatlern Air Lini 
Airport in New 

prise the transrr itting equipment, the left 


Newark Metropolitan 
the background com¬ 
mit being the rectifier 


and the one at the right the 400 -watt transmitter with autom 
dial selection of ten frequencies. To the left of these units is 
control equipment and the loudspeaker for the receiver, and r 
to it is speech amplifying equipment 
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INSTRUMENTS USED IN AERIAL NAVIGATION 


8 Optual drift mdiLator 

9 btundard altimeter (left) and terra n 

10 Aeroplane mitrument panel 

11 Sperry gyro horizon m 30 '> right bank 

12 Gyro horizon climb level laterally 

13 Gyro horizon level flight 

14 Gyro horizon dive level latervlly 

15 Gyro horizon in 30 ^ left bank 
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Plate 



SEVERAL KINDS OF LANDING AIDS DEVELOPED IN RECENT YEARS 


1. Airport revolving beacon 

2. Aeronautical beacon at Cranbrook, England, which li revolved by gaa 

pressure and controlled by sunvalve 

3. One of two 1000 mm. arc floodlights installed at Floyd Bennett Field. 

Brooklyn, N.Y, 


4. Ground wind indicator equipped for night Illumination 

5. Field boundary light with coloured day marker cone 

6. Billion candlepower beacon at Dijon, France. The light Is 35ft. in 

height and 22ft. in diameter 
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4. The portion of AB intercepted between two adjacent longi¬ 
tude meridians is the scale of the latitude between 40® and 41°. 

5. Repeat the procedure for 41° and 42° of latitude by drawing 
CD at angle of 41^® to the 41st parallel of latitude, and continue 
the construction as dc-sired. Number the longitude and latitude 
parallels as required for the area cov'ered. 

The universal i)lotting sheet is a partially constructed Mercator 
(hart. One line drawn for the selected latitude completes a local 
chart. 

Special Aeronautical Charts.— By international consent, the 
earth has been charted and indexed for general aeronautical 
charts, for local aeronautical chart.s and charts for special pur- 
[)oses. For example, the aeronautical charts for the continental 
United States consist of 87 sectional aeronautical charts, scale 
1:500,000; and 17 regional charts, scale 1:1,000.000. On these 
charts are shown aids to navigation, the variation of the compass, 
the elevation of the terrain, the lighted airways, the radio ranges 
and beacons and other important information of the area covered. 
In addition, there are published Radio DF charts giving special 
radio data. 

Air Pilotage.—Air jiilotage, or piloting, is the method of di¬ 
recting aircraft from place to place by referring to visible land- 
m:irks on the earth's surface such as church spires, lighthouses, 
beacons, railroads, rivers, mountains and lakes. In normal llight 
over land, with a suitable map and good visibility, the pilot guides 
his plane much as a tourist directs his automobile from a road 
map, that is by simple piloting, which is nothing more nor less 
than comparing objects observed from the plane with objects 
>hown on the map. 

Preparation for Air Pilotage.—Before taking off, even for a 
I omparatively short and simple llight. the [iroper chart.s should 
l)e studied, the cour.se or cour.ses laid down, the route .subdivided 
cither by distances or by time of llight, and the necessary data 
l)lainl>’ marked on the chart. The lanite should be divided into 
jo-min. runs, 50-mi. intervals, or other convtmient divisions. The 
charts should be ctircfulh’ folded and laid out in the order of use. 

The Theory of Dead Reckoning.—Dead reckoning is the 
method of determining a position bj' keeping an account, or 
reckoning, of the course and distance run from a previously 
known position called the point of departure. 

Dead reckoidng requires a knowledge of the direction and the 
s|)eed of llight. In still air. i.r., in the absence of wind, direction 
is o!)tained from the compass reading, the speed is read from the 
air-speed indicator, atid the navigator's ta.sk is simple. Generally, 
however, the position of an aircraft on the surface of the earth 
is the resultant of two distinct motions: the motion of the plane 
in the direction in which it is headed, due to the driving power of 
the engine; and the motion of the air ocean itself relative to the 
earth, which is commonly referred to as the wind. 

Hence, the navigator needs to keep an estimate of the velocity 
and direction of the wind at the height at which he is flying and 
to compute his dead-reckoning jxjsition accordingly. 

Triangle of 'Velocities.—The speed and direction of an aero¬ 
plane flying through the air, which itself is moving bodily in some 
direction, are given by the triangle of velocities. 

Any velocity may be represented by a straight line with an ar¬ 
row. by making the direction as shown by the arTO\v represent the 
direction of the motion, and by making the length of the line pro¬ 
portional to the speed. The resultant of two simultaneous veloci¬ 
ties can then be found by starting from any point and drawing a 
line so that its length and direction represent one of the veloci¬ 
ties. and from the end of this line drawing another line to repre- 
■sent the second velocity; the resultant velocity is found by closing 
(he triangle in the reverse direction. 

In fig. 2 lei the line E-^W represent a wind of 30 m.p.h. from 
the west; and let the line W->'P represent the heading and air 
speed of an aeroplane flying south-east through the air at 70 miles 
per hour. These two velocities form two sides of the triangle 
EWP, starting from E to VV for the wind direction and speed and 
going from W to P for the heading and air speed, The resulting 
motion due to the combination of these two velocities can be rep¬ 
resented by the line E-vP, which closes the triangle in the rc- 
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verse direction; in other words, E->-P represents the track and 
ground speed. This triangle of velocities is of the utmost im¬ 
portance in all problems of dead reckoning, and it mu.'^t lx* thor¬ 
oughly understood. 

In the chosen lettering: E —earth, \V = wind. P®*plane, 

For example, E->-P indicates the s^jeed and direction of the 
plane relative to the earth—in other words, the plane’s track and 
ground speed; W-^P represents 
the speed and direction of the 
plane relative to the wind, which 
i.s the heading and air speed. 

Due to high speeds of modern 
aircraft, the drift indicator 
.should provide observations in- 
.side the plane. An instrument of 
this type is the Gatty Drift In¬ 
dicator, in which a collimated 
lens is mounted in the periscope, 
making it unnecessary for the 
eye to move to an uncomfortable 
position. 

The compass, altimeter, air- 
si)eed meter, turn-and-bank indi¬ 
cator, ratc-of-climb indicator, di- 
,i«c cKAw MiiL» rectional gyro and g>’ro horizon 

Fig 2.- TR1 angle of velocities are mounted in fixed positions on 
SHOWING DEAD-RECKONING TERMS. ,instrument panel. 

THE ANGLE NWP IS THE HEADING: r,,. ,_,, 

ANGLE NWP'. THE TRACK, ANGLE . RTO and RyTO 

Nww'. THE WIND DIRECTION; ANGLE honzoii art' important gyroscopic 
pwp'. THE DRIFT ANGLE; LINE wp. instruments most necessary to 
THE AIR SPEED: LINE EP OR WP'. blind flving. Tlicst^ instruments 
THE GROUND SPEED; LINE Ew OR worked ill conjunction with Hidio 
PP', THE WIND SPEED 

gation, make it pos.-^ible for modern iilanes to take off, accomplish 
a mission and land with zero visibility. 

Radio.—With constant decrease in cost and weight, and with 
increase in reliability and effec tivencss, radio equipment for air¬ 
craft is rapidly and steadily growing in importance. Radio aids 
arc of great and increasing value to the navigator. These aids 
arc: (i) Radio-range beacons; (2) two-way radio-telephone; 

(3) aircraft direction finders, compasses and horning devices; 

(4) airway broadcasts of meteorological information and notices 
to airmen; (5) instrument approach and blind-landing aids, in¬ 
cluding airway markers and airport-approach markers. 

All the preceding aids contribute largely to safety in flight, 
the iirincipal problem in aviation. 

Fundamental Principles.—The bu.Mc jirinciple of radio, as 
applied to air navigation, is that Hertzian waves sent from a 
transmitting station may be detected at a distant receiving station, 

A second principle is that the direction from which radio waves 
are received may be determined (0 within 1® to 3® by means of 
the directional characteristics of the looj) aerial. This same 
directional characteristic of a loop (though not yet fully de¬ 
veloped) is also applicable, to a limited extent, to transmission 
as well as to reception, thus making it possible to direct the radio 
waves in a path. The field patterns of loops, discussed later, are 
essentially the same whether used for reception or transmission. 

Radio signals may be sent and received in the form of Morse 
(or other code) dot-and-dash .signals, this method being known as 
radio-telegraphy. By certain additions to the radiotelephone 
equipment, the human voice, or any other .sounds, may be trans¬ 
mitted and received in the same way as a conversation is carried 
on with a house telephone. 

A so-called “radio compass” is merely a useful application of 
the well known directional characteristics of a loop antenna. 
When the edge of the loop is pointed toward the transmitting 
station, the reception is of maximum strength; and when the 
transmitting station is in a direction perpendicular to the plane of 
the loop, little or no signal will be heard. Therefore, if a dial is 
mounted on the loop, the direction from which an incoming sig¬ 
nal is received may be determined by swinging the loop back and 
forth until the i>oint of minimum reception strength is found. 
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The point of minimum signal strength is used because that point 
is much shar|>cr and easier to detect than the point of maximum 
recer)tive strength. 

Aircraft Radiotelephone.—The use of aircraft radio for 
c cjmrnunication from plane to plane, from plane to ground, and 
tor summoning aid in an emergency has been greatly facilitated 
l)y the development of the radiophone. Radiophone, for aero¬ 
nautical use, has l)een a goal sought since commercial air lines 
In^gaii .scheduled oi>erations calling for flying irrespective of 
weather corulition.s and at night. 

Until recently, various ob.slacles, now .solved, hal’fled attempts 
to maintain voice contact with the aeroplane for more than a few 
miles. With the development, however, of short-wave telephony 
nrul recent advances made in .shielding practices, a practical radio¬ 
telephone installation is an accompli.shed fact. 

The ground-plane and plane-to-plane tele[)hone service calls for 
complicated engineering in.stallation, but its use by the pilot is 
simplicity it.self. The entire ecjuiprnent is nearly automatic in 
operation, recjuiring no adjusting on the part of The [)ilot, whose 
full attention can be directed to the operation of the engine and 
to keeping the aeroplane on its course. 

As .soon as the pilot takes off, the ground station operator checks 
on the pilot and adjusts hi.s mechanism to tune in with the pilot, 
who does not adju.st his set in flight. The pilot turns the switch to 
rerciiH’ and waits for the periodic reports, af)proximately every 
2omin., giving him the latest reports on the weather, on wind 
velocity at various altitudes, de.spatching company orders and 
other helpful information. If he wants to talk to the ground he 
.switches to send on the panel board. 

l)i.stance range of transmitters in planes and at stations is about 
3oorni, and, when half that distance away from the ground station 
last pa.ssed, the pilot picks up the next ground station ahead, and 
so on during (h<* flight. The device is .set to receive at all times 
the pilot does not wi.sh to call, and at neutral only when the plane 


spherical triangle by convenient tables. H.O. 214 provides a ready 
solution except for one interpolation. The Star Altitude Curves 
provide a fix by three stars without calculations other than one 
subtraction of time. 

The Theory of Celestial Navigation. —An observer at any 
point on the earth’s surface, except the poles, sees the altitude of 
any heavenly body change with time. The altitude can be calcu¬ 
lated for any instant of time by methods to be described later. 

The altitude of a heavenly body also changes with a change in 
the po.sition of the observer. The amount of this change depends 
on the direction in which the ob.server moves relative to the geo¬ 
graphical position (G.P.) of the observed body. If he moves one 
mile directly toward the observed body, the altitude is increased 
by i'; while if he moves in any other direction the altitude is 
changed by a predictable amount. 

The converse is also true, namely, that, if the altitude of a 
heavenly body is known, the distance from the geograifliical posi¬ 
tion of the body for the instant of observation is known. Celestial 
navigation is based on the apiplication of this principle. There¬ 
fore we may .say that the work of the navigator in celestial navi¬ 
gation consists in finding his geographical co-ordinates of latitude 
and longitude by locating himself with reference to the geo¬ 
graphical position of one or more celestial bodies 

The exact position of a body, in terms of declination and 
Greenwich hour angle, may be taken from the almanac for any 
instant of time, and this position may be plotted on a globe or 
chart as latitude and longitude. A circle with this position as 
centre, and with a radius equal to the observaT’s distance from 
this position as determined by the sextant (i.e., qo“— altitude), 
would be the observer’s circle of position; the observer must lie 
.somewhere on this circle called “circle of equal altitude. ’ If two 
bodies were observed, the intersections of the circles of position 
would determine the position (or two pos.sible position.s) of the 
observer. 


IS on the ground. No extra pilot or helper is required to operate 
the rndiof)hont‘. although transport planes have a jiiloL and a co¬ 
pilot, who can also fly the plane. 

Blind Flying.—blind flying is the term applied to the art of 
flying and navig.iting aircraft under atmospheric conditions where 
neither the earth nor the sky is visible to the pilot. 

Physical Reactions to Blind Flying.—Under nonnal con¬ 
ditions of visibility a pilot controls his aircraft mainly by re¬ 
sponding to hi.s own sen.sory reactions. The .senses mo.st impor¬ 
tant to him are sight; the .sen.sations of the vestibular labyrinths, 
trorn which is derived the sense of balance; deep muscle .sensa¬ 
tions consectuent upon the shifting of the bodily weight; and, to a 
smaller extent, the sense of hearing. Sight is, of course, the chief 
guide, and while he is able to retain a view of the horizon or of 
the earth itself he can man(x‘uvre his aircraft accurately without 
reference to any of the instruments on his dashboard. With any 
diminution of visibility it may be ncce.ssary to make occasional 
reference to certain of his instruments, but it is only when he is 
completely dejirived of external vision that he has to apply an 
entirely different technique in order to maintain control. It is 
now inconlrovertibly accepted that man cannot fly blind without 
the aid of suitable instruments and sticcial training in their use. 
bvt't\ birds will not venture on the wing out of sight of the ground 
m thick fog. 

Celestial Navigation.—A sextant, timepiece, almanac and a 
set of tables or other means for reducing the observation of time 
and altitude are required. The weakest link in celestial navigation 
is the aircraft sextant which utilizes a bubble to replace the sea 
hori/(.)ti Used by marine navigators. Since the bubble is subject 
to acceleration, it is necessary to take ten or more altitudes and 
average them in order to get reasonable accuracy, say within five 
miles. 

In addition to the method by the Line of Position Book and 
(hat by the Star Altitude Curves, the U.S. Hydrographic 
fJffice publislies several different methods including H.O. 214 
(only partially completed in 1940), a shorter method than the 
Lint' of Position Book, but not as short as the Star Altitude ! 
Curves. The method by the Line of Position Book solves the i 


Since the circle of position as determined above would be very 
large, a small arc of the circle may be considered as a .straight 
line, at some point on which is the observer’s position. If it were 
possible to lay off on a chart with sufficient accuracy the distance 
of the observer from the geographical position of the body, celes¬ 
tial navigation would be easy. The observer would doubtless use 
a sextant graduated to read zenith distance (instead of altitude) 
in minutes, or nautical miles, and this distance would simply he 
u.sed as the radius of an arc to be laid off on a chart from the 
plotted position of the body. Unfortunately, the great distances 
—^up to 5.40omi.—to be plotted makes this simple and obvious 
method impracticable, but the desired effect is secured by the 
means about to be describ<Kl. 

The Line of Position.—It is 

I not usual to include the whole 

1 earth on any one chart; only that 

I immediate interest to 

' navigator is shown. Hence the 

I whole circumference of circles 

equal altitude would not ap- 
/ pear; as the radius of the circle 

Aifitutie position is Usually large, the small, slight- 

diffbrtnpe l ly curved arc in w'hich the navi- 

gator is interested may be re- 
/ / placed by a straight line without 

! F appreciable error. This line is 

• called a line of position or posi- 

ION- Snmner line after 

(Mc 0N«w-HtLi.i Captain Thomas H. Sumner, an 

fig. 3.~plottino altitude OIF. American shipmaster, who dis- 

FERENCE AND LINE OF POSITION 

Plotting a Position Line on a Chart.— To lay down a line 
of position on a chart by the method of Marcq St. Hilaire, it is 
necessary to take the dead-reckoning position, or some convenient 
point close to it, and to compute for this assumed position the 
altitude and azimuth of the observed body at the time at which 
the observation was made. If the altitude observed with the 
sextant agrees exactly with the computed altitude, the altitude 
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difference is zero. Then it is only necessary to draw from the as¬ 
sumed position A (fig. 3) a line of bearing AB along the com¬ 
puted azimuth of the body and a line CAD at right angles to this; 
then CAD is the required line of position. 

If, however, the observed altitude is greater than the computed 
altitude, say by 15', which equals 15 nautical miles on the earth’s 
surface, the observer is nearer to the geographical position of the 
heavenly body than the assumed dead-reckoning position would 
indicate. In this case the position line must be moved closer to 
the geographical position of the heavenly body by the amount of 
the altitude difference. Hence the intercept AE is laid off 15 
nautical miles toward the body along the computed azimuth, and 
the position line PEG is drawn, as before, at right angles to the 
azimuth line AB. 

Summary. —Briefly, celestial navigation consists in finding 
and plotting on a chart one or more lines of position. One line 
of position gives the navigator certain useful information. Two 
or more lines of position determine by their intersection a definite 
position or fix. To determine a line of position, the navigator 
must take the following principal steps: 

1. Observe the sextant altitude of a known heavenly body. 

2. Note the exact time of the above observ^ation. 

3. Take the declination and Greenwich hour angle of the ob¬ 
served body from the almanac for the GCT of observation. 

4. Apply the assumed longitude to the Greenwich hour angle to 
find the local hour angle. 

5. Compute the altitude, using an assumed position, by solving 
the spherical triangle formed by the earth’s pole, the geographical 
position of the observed body, and the observer’s assumed posi¬ 
tion. 

6. Compute the azimuth, using the same assumed position. 

7. Compare the computed and observed altitudes to obtain the 
altitude difference. 

8. Set off the altitude difference along the computed azimuth 
and draw the line of position at right angles to it. 

Star Altitude Curves.—Using the principles for computing a 
line of position previously described, altitude curves for so-called 
“fixed” stars may be plotted against the co-ordinates latitude and 
sidereal time. Sidereal time is similar to civil time except it is 
based on the motion of the fixed stars, which causes it to differ 
from civil time by 3min. 57sec. daily. 

Actually, the stars move by a small amount in various direc¬ 
tions, which, when referred to the earth, causes a displacement of 
stars from o to about -8 of a mile annually and this correction 
must Ije made in the use of the cur\TS. A portion of a page of the 
curves is shown in fig. 4 with a plotted example showing how they 
may be used. 

Suppose a plane making 300 m.p.h. on course 240® true is at A, 



Lat. 70® N., Long. 56" W. at 1800 GST, or 1416 LST (1800 less 
3*>44™ for 56® W. Longitude). In lomin. the plane would travel 
Somi. on 240® and, with a page of the curves used as a Mercator 
chart, as shown in fig. 4, would arrive at point B, in Lat. 68® 36' N. 
Because of the distance travelled in tomin., the altitude of Vega 
would change from 44® 36' at A to 43® 55' at B. In the elapsed 
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lomin. Vega's altitude increases at point B from 43° 55' to 44® 
48' at C. The combined effect of change of position and lomin. 
of elapsed time would change Vega’s altitude from 44® 36' to 
44® 48'. If Vega’s altitude at 1800 GST is 44® 36' and at 1810 
GST is 44® 48', then for 1805 GST Vega’s altitude is shown at 
once to be 44® 42'. In other words, the line AE is the loci of 
simultaneous altitudes of V ega, Cai>ella and Polaris, provided the 
plane remains on its schedule. If at 1830 GST Vega’s altitude is 
45® 00', the plane is at some point D about i2mi. off course to 
right. If an observation of Polaris gives an altitude of 67° 40' at 
1830, the intersection with Vega gives D as the definite fix, and 
the plane is shown to be i3mi. 247® true from the scheduled 1830 
position. 

The only limitation to the Star Altitude Curves is that obser¬ 
vations are restricted to stars for which the curves have been 
plotted. An accurate solution may be made in about two minute.s 
without the use of an almanac, without plotting lines of position 
and without knowing the latitude, declination or hour angle of the 
body. Simply find the intersection of the altitude of two or more 
stars, refer this to the latitude scale direct for latitude and to 
the time scale for the local time. This, subtracted from the 
Greenwich tiifle, gives the longitude. 

Biblioorapity. —Textbook.s and manuals on aerial navigation: P. V. 
H. Woims, Air Navigation (2nd American ed., 1938). Air Navigation 
(British Empire od., 1937), Line of Position Book (2nd ed.. 1939). 
Star Altitude Curz'es (3rd ed., 1040) ; Mary Tornich, Radius of Action 
of Aircraft (1940); P. V. H. Weems and Charles A. Zweng, Instru¬ 
ment Flying (1940); C. G. Halpine, Pilot’s Meteorology (1940); 
P. V. IT Weems and E. A. Link, Jr., Simplified Celestial Naviga¬ 
tion (1940); H.M. Stationery Office, Air Almanac (quarterly); 
A. .\. Illync, Illyne Star Chart (1939); US. Hydrographic Office, 
II.O. 214 (1939); U.S. Coast and Geodetic Survey, Publication No. 
107 (T. C. Lyon, 1940); L. J. Comric, Hughes Tables for Sea and 
Air Navigation (1938). (P. V. H. W.) 

AERODROME, AIRPORT or AIR STATION. Whether 

called by any of these three names or by others such as air 
park, air ba.se, or flying field, the areas now set aside in every 
country on earth for the regular use of aircraft form one of 
the basic and most important elements in the conduct and 
development of aviation. 

As of Jan. i, 1940, there were in the United States alone no 
less than 2,451 airports, landing fields and seaplane ba.scs recog¬ 
nized as such by governmental authorities. TTiis total includes 
643 municipal and 456 commercial airports, 266 Civil Aeronautics 
Authority intermediate fields, 21 naval air stations, 59 army fields 
and 170 miscellaneous Government, private and State airports 
and landing fields. In a survey conducted in the spring of 1939 
the U.S. Civil Aeronautics Authority estimated that the total in¬ 
vestment up to Jan, I, 1939 in civil airports in the United States 
amounted to $330,782,111, and of this amount $6,549,057 was 
contributed by States, $101,459,232 by municipalities, $79,208,- 
544 privately, and $143,565,278 by the Federal Government, most 
of which has been in the shape of relief projects initiated since 
1933 - 

What the eventual needs will be in the United States, and in 
proper scale throughout the world, is difficult to estimate, but the 
Civil Aeronautics Authority in 1939 estimated that $128,000,000 
would be required to develop the airports at 236 designated air¬ 
mail stopis to the point where they would be fully adequate to 
meet the increasing needs of air transportation- Inclusive of the 
above, it was also estimated that $290,000,000 would be required 
similarly to develop 860 airports having siTcdal reference to 
air transportation, and that to provide an entire system of 
approximately 3,500 airports designed to meet the full re¬ 
quirements of free movement by air throughout the United States, 
would, inclusive of the above, cost approximately $500,000,000. 

Airport Requirements. —When flying emerged from the 
purely exfierimental stages of 1910, the "problem of providing 
landing fields and landing areas was a minor one. The relatively 
small size of the aircraft then in use, coupled with their slow take¬ 
off and landing speeds, made almost any open and level area a 
potential landing field. Many flights were made in the early days 
from country pastures, baseball f>arks, race tracks. State fair 
grounds and the like. However, this is no longer the case. The 
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A irport Sist Phnning .Standardf 


Recommended 

Minimum .Slandnrda 

(■la^8 1 

ru *#3 

Clans 3 

Cla.ss 4 

Length* of Landing .SlrijM (In feet) 

i.ftoo lo r,soo 

r.soo to 3,soo 

. 1,500 to 4.500 

4,.500 and over 

Width of unable londitiK ntripa (in feet) . 

400 

JOO 

500 

500 

l^ength 0/ runwayn (in feet). 

None 

j.Soo to ,1,500 

.1,500 to 4,500 

4,500 and over 

Width of runway'* (in fceO ..... 

None 

ISO (Night oper.) 

100 (Day oper. only) 

300 (Instrument) 

150 (Night oper.) 

100 (Day oper. only) 

300 (Instrument) 

ISO (.Night oi>er.) 

100 (Day oper. only) 

N'umiK'r tof landinK strifis and runways di-liTniirircl 
i>y percentage of wind.*, incluilirig cnim.i *, covered 
by landing sirit*and runway aliKument 

TS'.o 


yo% 

yO% 

Fiu:illli.->; .... 

tiruinage 

leniing j 

Marking 

Wind diritliori inilicator 

Drainage 

I'encing 

Marking 

Wind direction iniiicalor | 
Lighting i 

Hangar and Shop 
lurlling 

WVather Information 
Office Space 

Drainage I 

Fencing 

Markini' 

Wind dircclioii indicator 

Lighting 

Hangar and Shop 

Fuelling 

WVather Bureau 

Administration Bldg. 

Two-way radio 

Visual traffic control 

Instrument npiiroach system, 
when rcquirca 

Drainage 

Fencing 

Marking 

Wind direction indicator 

Lighting 

Hangar and Shot* 

Fuelling 

Weather Bureau 

Administration Bldg. 

Two-way radio 

Visual traffic control 

Instrument approach system, 
when rcfiuired 


♦All of the /il«ivc laiulitiK ‘ trip iind riiiiuay UiiKih arc lia'-cd <in aadcvcl tnndition^, for higher allituflcr incrcaM's arc necessary. One surfaccrl runway is recommended lor the 
elective leiiKfh of cm ti IjiiidiiiK ‘•Iriii lor air|Mirt‘. in (■tas^es j, and 4 

tl-anditiK strips and ruiiwii.vH dioiild he .ulluicnt in iiumher lo (lermit lake otTs unti lundiiiKs lo he made within jj*.® of the true wind direction for the iHrccnta^x shown aho\e 
ol winds 1 m o h. find over, fraseil on at least a 10 year VVealfier Kiireuu wind record where frossihle. 
tt'iilms' NeKliKitile wind condition^ of 3 m.p.h. and utwler. 


fran.sition and (he (rend of aircraft design from smaller aeroplanes 
with light wing loadings to the larger fast trans[)orts of today 
with their heavy wing loadings, higher landing speeds and slower 
(liriil) ratios, has seriously complicated and rendered obsolete 
former conceptions of adetjiiate airport size. 

The t)roper size of modern airports, and especially the length 
and width of runways for the operation of all tyjtes of land planes, 
both day and night, has been the subject of much discussion and 
study by the entire aviation indu.stry and the various organiza¬ 
tions whose interests lie in airports. 

While air|)orts in the United States are no longer rated or li¬ 
censed according to their size or facilities provided, there have 
been formulated tentative standards governing airt>ort size which 
were used by the U S. Civil Aeronautics Authority in making its 
national survey of airports. Thise tentative standards were de- 
\a’loped from data which had been gathered from photographic 
studies of aircraft landings and take-offs and from the recom¬ 
mendations of representative sections of the aviation industry. 
I'or [)lanning i)uri)Oses, therefore, landing areas can be tentatively 
classified as being either Class i, Class 2, Class 3 or Class 4 air¬ 
ports. 

To gain admission to any of the three higheet classes, the air¬ 
port landing strips must he paved and there must be proper light¬ 
ing. For all four classes it is specified that the “effective” length 
of landing strip should be determined by the stipulation that a line 
drawn from the end of the strip on a minimum slope of 20ft. 
hi*rizontally to every foot of rise shall clear the highest obstruc¬ 
tion in the neighbourhood. Thus “clear approaches” means that 
in the case of a Class i airjiort, the approach to the landing strip 
or runways should he clear within a glide path of 20 to i from 
the ends of the runways and 30 to i in (he case of Class 2. 3, and 
4 airjiorts. For in.strument landing runways the ratio should be 40 
lo I from a fminl 4.5oofl. from the In'ginning of the runway. 

All runway length-s referred to in the following classification 
and set forth in the accompanying table ap[>ly to airports located 
at sea level. For tho.se appreciably above sea level, the minimum 
length of landing strip for each das.s must be increased enough 
to comjK'nsate for (he decrcn.se of density with altitudes. Thus 
an airport 6,000ft. above sea level needs in general a runway 
length almo.st 50% greater than would be needed for a field of 
the same cla^s near to sea level. 

C/ass / Airport .—Small communities having a population up 
to 5,000 which are not located either on the present or proposed 
air carrier system should provide airports which can safely ac¬ 
commodate aircraft of the small private owner typo. It is recom¬ 
mended that under sea level conditions the airjiort should be 
equipped with landing strips having a minimum length of i,800ft. 


to 2,500ft. together with “clear approaches.” (Additional data 
see Table.) 

Class 2 Airport .—In larger communities having a general popu¬ 
lation range of from 5.000 to 25,000, located on present or pro¬ 
posed feeder line airw'ays where considerable aeronautical activ¬ 
ity is present, (he airport should safely accommodate the larger 
sized private owner type planes and small sized transport planes. 
For such airports it is recommended that under .sea level condi¬ 
tions they provide landing strips of at least 2,500ft. to 3,5oof(. in 
length, together with “clear approaches.” (Additional data see 
Table.) 

Class 3 Airport .—Important cities having a general population 
range of from 25,000 to several hundred thousand, located on 
feeder line airw'ay systems or serving as intermediate points on 
main line airways, should provide airports which can safely ac¬ 
commodate the pre.sent day transport planes. To do this such air¬ 
ports under sea level conditions should provide landing strijis 
1^,3,500ft. to 4,500ft. in length together with clear and unobstructed 
approaches. (Additional data see Table.) 

Class 4 Airport .—Cities representing the major industrial cen¬ 
tres of the nation and serving as the most important junction 
points or terminals on the airw'ay system, should provide airports 
which can safely accommodate the largest aircraft now in use and 
those planned for the immediate future. Such aiqiorts under sea 
level conditions should provide landing strips 4,500ft. and over 
together w'ith clear approaches. (Additional data see Table.) 

How to Plan an Airport. —One of the first things lo con¬ 
sider in the planning of any airport is the tyi)C of air service 
the airport is expected lo serve. Airports should be planned to al¬ 
low for future expansion and orderly development. A common and 
serious mistake is to start an airport on a limited area located in 
such a way as to make expansion economically impossible because 
of j)avcd streets, highways, railroads and other permanent de¬ 
velopments. 

Airport size should also be specified, both with respect to 
its maximum dimension and to the provision made for landing 
and taking off against winds that do not blow' along the greatest 
dimension of the airport. If the wind remained unfailingly true 
to one point of the compass, as it comes very near doing in 
some parts of the tropics, the airport could 1^ reduced to a 
single runway, but the typical case is that of winds coming from 
any quarter, and the airport must be planned accordingly. Even 
though it is on only one day or night that the winds blow strongly 
from one particular direction, a pilot approaching the airport 
on that day or night should be able to make a safe landing. 

There are, of course, other factors having important bearing 
u{>on the necessary size of an airport. Its altitude above sea 
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level is of special significance, and mean temperatures and other 
climatic factors have their effects. Special care should also 
be given in planning to the surfacing of runways or of the 
whole field area, its drai.iage, the buildings to be provided 
for storage of aircraft and other purposes, and to the avail¬ 
ability of equipment and qualified persons for various servicing 
operations. 

One more remark should be made in general terms, and that is 
that airports should be planned and designed for long-continued 
use. The airport planned in 1940 should be planned not merely 
for the aircraft and the operating methods of 1940, but also 
for the needs of at least five or ten 3'ears hence, as well as 
can be anticipated. 

Locating the Airport.—In the selection of an airport site and 
particularly in weighing the relative merits of several locations, 
the facilities of ground tran.sportation to and from the area in 
question assume considerable importance. To assure uninter¬ 
rupted transportation service, the selection of a site which is 
conveniently located with re.spect to the existing highway system 
and other means of transportation is an important factor in 
enabling a city to obtain the maximum benefits from air travel. 
The frequency, speed and cost of existing or proposed means of 
transportation should be considered more than the distance in 
miles of the propo.sed .site from the city. 

Proposed sites must also be carefully investigated as to wind, 
fog and smoke affecting general vi.sibility in the vicinity; 
prevalence of ground fog due to adjacent swamp land or bodies 
of water; adverse wind currents and directions as influenced by 
earth configuration; direction of wind-blown industrial smoke 
and fumes as they affect visibility in the vicinity of the air- 
jiort site must also be considered. A study should also be made 
of wind direction and duration at the propo.sed .sites, as the 
direction of prevailing winds influences the layout and align¬ 
ment of the runways and also the location and layout of the build¬ 
ing area. Before finally .selecting a site where obstructions of 
a serious nature exist, such as |)owcr lines, high trees, stacks and 
so forth, the practicability of removing or reducing all obstruc¬ 
tions to a safe permissible height should also be assured. 

Drainage and Soil.—One of the most important considera¬ 
tions governing the location and selection of an airport site is the 
nature and composition of the soil and subsoil upon which it is 
to be built. For the economical development of the area for 
aviation purposes, and e.specially for the life and durability of 
paved runways, taxi strips and aprons, detailed knowledge of the 
soil at the site, and e.specially its behaviour in contact with 
water, is vitally important. 

Adequate drainage is especially essential to the proper main¬ 
tenance of paved runways, for exiierience shows that more runway 
paving failures occur from unstable subsoil conditions caused 
by lack of proper drainage than for any other reason. 

Grading.—In view of the fact that one of the few permanent 
features involved in the construction of an airport is the 
grading, a complete grading plan of the entire area ultimately 
to be included in the airport should be prepared, which will 
take into consideration the contemplated finished grades. Since 
excessive grades, particularly, make night landings more dif¬ 
ficult, longitudinal and transverse landing areas in runw'ay 
grades not to exceed ii% are preferable on major airports. Ob¬ 
viously, however, it is not always feasible to adhere to this 
figure as a maximum, since wide topographical variations on a 
site often involve excessive quantities of earth movement. From 
the* standpoint of aircraft operations alone, however, field grades 
should be held as close to 1!% as possible. 

Airport Surfaces.— In sections of the country where the soil 
and climatic conditions permit the growth and maintenance of 
firm turf surfaces, it may be possible for airports with light 
and limited traffic to maintain continuous operations throughout 
all seasons of the year without resorting to artificial sur¬ 
facing. However, under the strain of heavy traffic, turf is 
likely to become rutted, especially if exposed to alternate 
freezing and thawing. 

PaT^ Runwasrt.—The term “runway paving” is applied to 
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the process of preparing a firm, stable, all-year, all-weather 
runway surface, free from dust or aggregate which may be blown 
or picked up by aircraft engine propellers, and designed to sup¬ 
port the static and dynamic loads occurring in the landing and 
taking off of aircraft. 

Hard surfacing may be divided roughly into the general types, 
rigid and flexible. Rigid type pavements include Portland 
cement concrete of varying dimensions, with or without steel re¬ 
inforcing, and certain asphaltic concretes and asphaltic or 
water-bound macadams which may approach rigid characteristics. 
Flexible paving includes virtually all of the bituminous types 
of construction with cutbacks, emulsions, planed or blade mixes, 
built up penetrations and bituminous soil stabilization. 

Rough non-skid wearing surfaces arc avoided because of the ex^ 
cessive tire w'ear which such surfaces impose on landing aircraft. 
The preferable finishes for concrete surfaces are those approach¬ 
ing a smooth trowelled finish. 

Lighting.^—Airports vary so widely that each airport will 
present a separate problem. The size and shape of an airport, 
the terrain, the amount of traffic, the types of aircraft to be 
used and the nature of the soil or runway surface all will play 
important parts in affecting the number, type and extent of the 
lights w'hich should be used. The following tyt)es of lights are, 
however, considered standard equipment on all major air terminals 
in the U.S.: 

The Airport Beacon. —This is a beam light having a beam inten¬ 
sity of at least 1,000,000 candle power, thus making it visible 
for miles to the pilot of an aeroplane and telling him that 
there is a lighted field available. Beacons arc generally mounted 
on towers set cither on the ground or on top of one of the air¬ 
port buildings. In any case, the beacon .should be mounted at 
least 20ft. above any buildings or surrounding structures. 

The Illuminated Wmd Direction Indicator. —Two basic typ)es 
of illuminated wind direction indicators are in general use, the 
illuminated wind cone and the illuminated wind tec. Their 
primary function is to give the true direction of the wind at 
all limes. They should also be readily visible at all times 
to aircraft approaching from any direction. 

Boundary Light.s and Range. Lights. —As the name implies, 
boundary lights outline the entire available landing area of the 
airport. Such lights are spaced not more than 300ft. apart and 
are .served by an underground distribution system. Clear lights 
are used as boundary lights and green range lights are set in 
the line of the boundary lights to mark the ends of runways or 
favourable landing directions. The.se range lights are arranged 
in groups having the identical number of lights at both ends of 
the same runway. 

Contact Lights. —Contact lights are used on major air terminals 
to assist pilots in effecting landings and take-offs. They con¬ 
sist of white lights, flush with the ground along the runways, 
spaced 200ft. apart, along each side of the runway. Their in¬ 
stallation is always arranged in pairs opposite one another on 
both sides of the runways. They are controlled .so that only one 
runway at a time is illuminated. Runways used, for instrument 
landings have rows of lights at least 200ft. apart, and the con¬ 
tact lights in the rows are .spaced 200ft. apart along both sides 
of the pavement. On instrument landing runways, yellow contact 
lights are used from the approach end to a point 3,000ft. from 
the remote end and white lights from this point to the remote 
end. In instrument landings, this system serves to give the 
pilot the assurance that if he comes down between the yellow 
lights he has at least 3,000ft. of runway ahead of him for use 
in a landing. 

Approach Lights. —^Approach lights are lights located outside 
the landablc area and arranged to indicate a favourable or pre¬ 
ferred direction of approach. The principal use of approach 
lights is to mark a lead-in or approach lane for instrument 
landing. 

Obstruction Obstruction lights clearly mark with red 

lights all obstructions surrounding an airport. High obstruc¬ 
tions like radio towers which extend more than 70ft. above 
their surroundings are marked by lights at the top and at the 
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oijc-third and two-third levels. 

Ceiling Projector .—A projector concentrating a narrow beam 
of light and mounted at a fixed angle of elevation, generally 
90®, is used to determine the height of the ceiling Ohe under 
surface of the lowest cloud or mist layer) above the airport at 
night by a simple system of triangulation. The ceiling projector 
is located at a fixed distance, generally 1,000ft., from the 
point at which the clinometer readings are to be made. 

landing Area Floodlight System .—'Fhis system is so designed 
as to pirovide an even distribution of illumination free from 
abrupt changes in intensity and shadow areas over the portion 
of the landing area to l)e used in making a landing. 

Air Marking .—The air marker is one of the simplest and least 
expensive aids to air navigation in common use in the United 
States but it is, at the same time, most effective and necessary, 
particularly in so far as the private or itinerant flyer is con¬ 
cerned. IVrhaj)s the chief hazard concerned in ‘‘contact flying” 
is the danger of becoming lost due to poor visibility or other 
reasons and it is obvious that this hazard is considerably les¬ 
sened if the flyer can ascertain his exact wherealwuts and orient 
himself by merely looking down as he passes over a town or city 
and reads a sign giving this information. Since this is the 
chief function of air marking, the markers should be of a letter 
size 10 to 20ft., and legible under good visibility conditions 
from a height of at lea.st 3,000 feet. Such markers are either 
fxiinted or constructed on roofs, on the ground or arc painted 
directly on highways. 

Intermediate or Safety Fields .—Ainjorts of all the groups so 
far enumerated arc located with jirimary reference to the conven¬ 
ience of a community. There are also to be considered other 
groups which are established solely as a contribution to the 
safety of air navigation and for which convenience plays almost 
no pMirt at all. They are the intermediate fields and safety 
ficlclsj strategically placed to meet the need.s of a pilot finding 
himself forced to an early descent either by stress of weather 
or by threats of mechanical failure. Along the 24,25omi. of 
Federally established lighted airways of the United States, such 
intermediate fields are located at irregular intervals but placed 
so that it is seldom that 5omi. intervene along any airway be¬ 
tween marked and lighted landing places. While their numljcr 
has (ended to diminish in recent years because of the lessened 
liability of aircraft to forced landings, there are still some 273 
intermediate fields under Federal control and maintenance and 
they still play an important part in en.suring airway safety. 

Seaplane Bases —The word ain)ort has been used for con¬ 
venience' to descrilxj bases for land planes alone. Air^jorts less 
narrowly defined, and seaplane bases should, however, be consid¬ 
ered together as they provide essentially the same purpose. The 
limiting dimensions of a landing area for seaplanes are customarily 
determined by natural conditions. Open sea take-offs are usually 
dangerous and fretiuenlly impossible and the greatest possible 
length of operating area is usually fixed by the width or depth of 
a harbour except where the whole body of water (lake, river, 
sound or bay) is so protected ns not to become verj' rough. In an 
ideal .seaplane base adequate rules governing the use of channels 
and the mooring of craft would leave .several straight runw^ays of 
adequate length clear of any fixed obstructions or any great con¬ 
gestion of water traffic. 

Major Air Terininals,^WhiIe there are a number of major 
air terminals scattered throughout the United States, only one has 
twen selected to illustrate the development and growth and the 
requirements which must be met by a modern major air terminal. 

North h .{irport. New V'ork City .—The New York Munici¬ 
pal airport, comprising as it does a landplanc administration build¬ 
ing, six mammoth hangars, office buildings, a seaplane hangar and 
marine terminal l>uilding, is one of the largest projects of its 
kind in the world. It was constructed at a cost of $44,119,299. 
of which $27.43o,33j ri'i)re.sented the Federal contribution and 
$16,688,967 the contribution of the city of New York. 

The airport itself provides four asp>halt macadam-surfaced run¬ 
ways for landplanes, the longest of which, running NW and SE, is 
6,000ft. long and 200ft. wide. Running NE imd SW is runway No. 


2, s.oQoft. long and 200ft. wide. Runway No. 3 is 4,500ft. long 
and 150ft. wide, and runs east and west. Running north and 
south is runway No. 4, having a length of 3,532ft. and 150ft. 
in width. 

These runways were designed in strict accordance with the 
“wind rose” or diagram constructed from the meteorological 
records show'ing the prevailing winds at the site, the longest run¬ 
way being built in the line of direction of the most frequent 
prevailing winds, and so on down the line. Taxi runways looft. 
wide intersect the runways, connecting them with one another 
and with the apron 400ft. wide and 6,200ft. in length which ex¬ 
tends in an arc in front of the landplane hangars and buildings. 
This apron of concrete construction provides ample space for 
the loading and unloading of 15 21-passenger transport planes at 
the same time. The apron is illuminated by floodlights mounted 
on hangars, five on each hangar. When a plane is landed on a 
runway, the floodlights and runway contact lights go out and 
the taxi lights go on, showing the pilot the best taxi lane, to 
the apron. The runways are bordered by contact lights spaced 
200ft. apart. ITie ends of the four runways are also marked by 
green range lights and at (he end of each runway there are two 
narrow beam floodlights, each 7,500,000 candlepower. The field 
is outlined by approximately 85 boundary lights .spaced 250ft. 
apart. Numerou.*; other lights, including taxi strip lights, flood¬ 
lights, etc., are installed about the field. 

The airjwrt control tower is on the roof of the administration 
building, 64ft. above the ground. Here, every modern facility 
for directing the flow of incoming and outgoing traffic ha.s been 
provided. On top of this tower is a rotating beacon of 13,500,- 
000 candlepower. 

The airport also iirovides six large hangars, together with a 
marine terminal building provided with complete facilities for 
hauling giant trans-Atlantic ships from the water, placing them 
on miniature railroad flat cars, and wheeling them into the 
hangar on tracks for repairs or maintenance. 

Radio Facilities .—The centre of the whole network of lights 
is the control desk in the airway traffic control tower. This 
control de.sk has the airport in miniature laid out on its top. 
Tiny lights go on and off with the contact lights, traffic lights, 
and floodlights on the field. The most modern of radio equipment, 
receivers and transmitters, is provided. 

Airports in Europe .—It is the general rule in Europe that the 
major airports serving international traffic are financed and 
operated by the central government. In some ca.ses, as in Great 
Britain, there are only a very few such ports and most areas 
are cared for by airports provided at municipal expense as in 
the United States. In other instances, as in Germany, the cen¬ 
tral government plays a much larger part. Commercially operated 
fields are extremely rare, although in the Netherlands the major 
airports are under the control of the leading Dutch air transport 
company which serves as operating agent to the Dutch Govern¬ 
ment. 

Some European countries have a substantially greater density 
of airport distribution than the United States a.s a whole. In 
1939 Great Britain and Northern Ireland listed 180 airports. 
Royal Air Force stations and landing fields, including 75 public 
civil aiq>orts and 38 private fields. The 113 civil and private 
airports allow on the average one for every 788 sq mi. of area 
as against a civil airport for 1,587 sq.mi. in the United States. 
France in 1939 listed 185 airports, 51 of them private, and 
Germany listed 99 civil airports, which obviously does not in¬ 
clude airports used partially or wholly for military purposes. 

Under the combined influence of military consideration and the 
rapid growth of air transport, the European governments were, at 
the outbreak of hostilities, engaged in hasty revisions of their 
ideas of adequacy of airports. The major international terminals 
have been the subject of a great enlargement program. The stand¬ 
ard set in the United States for a Class 4 airport, with the ex¬ 
ception of the newly completed New York Municipal airport at 
North Beach and the Washington National airport at Washington, 
D.C.. .seems quite modest when compared with the most advanced 
European thought. The Tempelhof airport at Berlin, for example 
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(see Tempelhof F’ield), was listed in 1939 as having a landing 
area 4,600ft. by 2,600 feet. The enlargement program now nearing 
completion substantially quadruples the area and provides one run¬ 
way 6,500ft. long. The new terminal building covers 137,000 
square meters of ground area and has a main waiting room 330ft. 
by i6oft., restaurants to serve several thousand people and a long 
stretch of hangars under one cantilever roof under w^hich aero¬ 
planes are to be drawn up for loading and which is approximately 
a mile in length. There, 100,000 people may gather in comfort on 
the hangar roof to observe airport activities, and 60,000 may be 
seated at tables on the roof and served from special restaurants 
entirely separate from the main restaurant over the w'aiting room. 
The daily total of arrivals and departures at Tempelhof in the 
summer is reported to be over 300 planes. At Le Bourget, Paris’ 
terminal airport, the landing area is currently being increased to 
Sooac. with a runway more than 8.000ft. long in one direction and 
5,000ft. in another. The plans for the terminal building are 
only slightly less impressive than those for Tempelhof. By any 
other standard, they would be spectacular. The new terminal 
building at Le Bourget (see Le Bourget Airport) w'hich cost be¬ 
tween 12,000.000 and i4,ooo,ooofr., is rectangular in design, 722ft. 
by 115ft., with a height, exclusive of the centre section, of 40ft. 
and a span of approximately 3,300,000 cu.ft., or three times the 
cubical content of the Croydon terminal. Other airports, such 
as the one at Schipol at Amsterdam and the Croydon terminal in 
England, di.splay .similar idea.s and ambitions but move more 
modestly toward their realization. The prevailing European idea 
seems to be that a first-class airport should have at least one 
runway 6,000ft. in length. (E. M. E.) 

AERODYNAMICS. The word aerodynamics is applied 
both to the study of the disturbances generated in air by the pas- 
.sage of solid bodies, such as aircraft, and to the study of the mo¬ 
tion of free aircraft under the influence of air reactions. The 
former is a specialized development of fluid dynamics and the 
latter of ri^id dynamics, i.e., the dynamics of rigid bodies under 
the action of external forces. (See Dynamics and Hydro¬ 
dynamics.) 

The equations of motion of a slightly viscous fluid such as air 
can be formulated, but have not in general been solved, and in no 
instance has the complete motion of the air passing a body, such 
as a wing, been calculated directly from the laws of-motion. Aero- 
nautic,s is thus dependent for its data mainly upon direct experi¬ 
ment, and since quantitative experiments upon the full scale arc 
difficult and costly, the bulk of the data available has been ob¬ 
tained upon small models of the parts concerned suspended in ar¬ 
tificially induced currents of air. The technique of the measure¬ 
ment of air reactions upon models suspended in “wind tunnels,” 
(see. Aeronautics) as the tunnels containing these air currents 
are called, has reached a high development and many tunnels of 
great size and power have been built in all countries seriously 
concerned wdth aeronautics. The largest wind tunnel in the world 
is at Langley Field, Virginia; it has a cross section of 30 feet 
by 60 feet and is operated by two fans 35 feet 5 inches in diam¬ 
eter, driven by a 4,000 horse power slip-ring induction motor. 
The tunnel can accommodate a moderate sized aeroplane, one, for 
example, that would carry two or three passengers. New tunnels 
in England and Germany approach the size of the one at Langley 
Field. 

It is clearly of importance to determine how nearly similar is 
the manner in which the air flows around such models to the man¬ 
ner in which it flows around the corresponding full scale aeroplane. 
In many aeronautical problems air can be treated as though it 
were an incompressible and inviscid fluid. In these cases it can 
be shown that similar bodies moving in a similar manner will 
generate similar air flows, no matter what the size of the body, the 
density of the fluid, or the speed of the motion. Even the nature 
of the fluid, whether liquid or gas, is of no consequence, and ex¬ 
periments intended to relate to air may equally well be carried 
out in water, or in any other fluid which, for the purpose in hand, 
can be treated as incompressible and inviscid. The simple laws of 
aeronautics, such as that the pressure varies in proportion to the 
density of the air and to the square of the speed, are based upon 
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this assumption. 

Effects of Compressibility and Viscosity. —In aeronautics 
air can generally be treated as though it were incompressible, un¬ 
less velocities exceeding some 300 or 400 miles per hour are in¬ 
volved. When velocities higher than this occur, compressions and 
expansions of the air as it passes the solid body may seriously in¬ 
fluence the flow; the rule for similarity of flow becomes less 
simple. It is then necessary that corresponding velocities in the 
motions to be compared should all bear the same ratio to the 
velocity of sound in the fluid in which the motion takes place. 
For example, if high speed experiments in air and water are to be 
strictly comparable, the experiments in water must be carried 
out at speeds four times as great as the corresponding speeds in 
air, because sound travels some four times as fast in water as in 
air; but when both the model and the full scale body move through 
air the actual speed of the model must be the same as that of the 
full scale body. Such high speeds as 300 to 400 miles per hour are 
not yet commonly met in aeronautics, except in racing aeroplanes 
and at the tips of the blades of high spieed airscrews, and hence 
it is unnecessary to obey this law of similarity, except in connec¬ 
tion with the tests of such screws. 

For fluid flows which are appreciably influenced by viscosity yet 
another condition must be fulfilled to ensure similarity between 
two motions. Let fi be the viscosity of the fluid, p its density, V 
the velocity of the body through the fluid, and let / be some 
length which defines the size of the body—for instance the diam¬ 
eter, if the body be a sphere, or the length, if it be an airship. 

Then the quantity --- must have the same value in each of the 

motions to be compared, otherwise viscosity will play a different 
part in each motion, and strict similarity will be impossible. This 

quantity —— has zero dimensions and is therefore a pure number 

or ratio, indej)endent of the units in which its separate factors are 
expressed, provided that those units form a dynamically consistent 
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F|6. 1.—THE TURBULENT FLOW OF FLUID PAST A CYLINDER 
This illuttratei the flow round all bodies whioh offer a high reeiitenoe to 
rapid motion through fluids. The motion of (he fluid, which la from left to 
right, le characterised by a dead region a, followed by a turbulant wake 
Such a flow exerts a powerful drag upon the body 

system, i.e., a system of units which allows Newton’s laws of mo¬ 
tion to be expressed in the form;—Force =» mass X accelera¬ 
tion, the pound-poundal-foot-second and the gram-dyne-centi¬ 
metre-second systems being examples. It is universally known as 
the Reyfiolds number, after the celebrated scientist Osborne Rey¬ 
nolds. When the Reynolds number of a flow is small, viscosity 
will play a predominating part in the motion, which will be of the 
kind usually associated with the flow of oils or treacle. When the 
number is large, the flow will be of the kind usually associated 
with water, and will approximate to that of an inviscid fluid. 
Thus the same fluid may act in a highly viscous manner when 
flowing slowly past small objects, and yet behave almost as though 
inviscid when flowing rapidly past large bodies. The Reynolds 
numbers which are of interest in aeronautics are of the order of 
a million; in these circumstances the air behaves almost as though 
it were inviscid, and the simple laws of comparison between model 
and full scale, to which reference has been made, can generally 
be applied without serious error. Certain flows, which are of great 
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interest, in aeronautics (f./;., the flow about a wing at the stalling 
angle which is eJehned later; arc, however, highly critical, in 
the sense that small disturbances may cause an entire change in 
the type of flow. These critical flows may be sensitive to changes 
in the Reynolds number, even though the value of the number is 
very large, and hence the greatest caution must be used in apply¬ 
ing the results of .small model experiments on these critical phe¬ 
nomena. The highly practical importance of some of the.se critical 
flow.H hii.s led to great (dforts being made to devise laboratory ex- 
IMTiments in which the Reynolds number will be the same as that 
of the full .scale flow to be repre.sented. One way in which this has 
been .successfully ac(ompli.shed, though at great cost, is to en¬ 
close the whole wind tunnel in an air-tight chamber pum{)ed up to 
a pressure of some 20 atmospheres; this increases p some 20 times, 
which compensates for the reduction in V and I necessary to bring 
the exjKriment within the scojk- of laboratory methods. 

FLUID MOTION 

The forms taken by the flow' of air past a solid body can in 
general be da.Hsihed as l)elonging to one of two characteristic 
types. Fig, i is typical of (he flow around the majority of bodies 
not stH'cially sh.i()ed to move easily through fluid.s. The motion, 
which in thi.s figure is from left to right, is characterized by a 
dead region u, of small velocity and low pressure, followed by a 
turbulent wake h. .Such a flow exerts a f)owerful drag upon the 
body, and much energy w’ill be rer|uired to force the body rapidly 
through the fluid. Fig. 2 is typical of the flow around bodies 
which move easily through fluids, the dead region a is absent, 
whilst the wake ha.s hcaotne very small. Flows of this type are 
generally called strcnmlinr flows, and hodic.s which generate them 
arc called streamline bodies. The turbulent flow, as in fig. t, is 
not yet sustei)lible to preci.se mathematical analy.sis, but stream¬ 
line flows, a,s in fig. 2, approximate, when (he Reynolds number 
is large, to the flow of a hypothetical inviscid fluid, the analysis 
of which ha.s been thoroughly .studied. 

Bernoulli's Theorem. —This famous theorem relates to the 
steady flow of the hypoihelical inviscid fluid, and slates that the 
pressure p and (he velocity v at all points on a single streamline 
arc connected by the relation; 

p-\-\ — constant. 

In most aeronautical problems the air at all points far from the 
body i.s a.ssurned to be undisturbed, .so that its velocity relative to 
the body and its pre.ssure are uniform; if these are called V and 
P rc.spetlively, then Hernoulli’s e(iualion leads easily to: 

from which the i)ressure at any point can l)e deduced from the 
velocity at that point, or vice versa. The maximum pre.ssure will 
thus occur where v is zero, and will have the value of 
this maximum pressure occurs on the surface of the solid body 
at the point where the streamlines divide. (.SVc figs, i and 2.') This 
f;tct is used to measure the velocity of air in aeronautical exj>eri- 
ments. If a tube, clo.sed at one end and o{x.*n at the other, is 
placed with the open end facing the air stream, the pres.sure 
within it will have the maximum value T-FipF“. If the difference 
between this pressure and the pressure P of the undisturbed 
sln'am can be measured and if the density is known, the velocity 
V can he determined. The undisturbed, or static pre.ssure P can 
be obt.nnec! within a clo.sed tube placed with its axis parallel to 
the wind and having small holes punctured in its sides at some dis¬ 
tance from the closed end. The.se two tubes are known respec¬ 
tively as the pitot and stntio prrs^un* tubes; and tc^gether with 
some form of manometer, for measuring the difference between 
the pres.sures within (hem, they provide the standard .speed meas¬ 
uring unit both in the laboratory and on aeroplanes in flight. 

The Flow About a Streamline Body. —The theoretical study 
of a hypothetical inviscid fluid U'ads to the conclusion that when 
a solid body starts from rest to move through such a fluid, which 
is otherwise undisturbed, the form of the flow around the body 
is uniquely determined by its shape and mode of motion. This 
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which offart small resistance to rapid motion through fluids 

flow has the remarkable property that, although it may cause 
variations of jiressure which tend to rotate the body, it c.xerts no 
resultant force uj)on the body, no matter what the shape of the 
body may be. The actual air flow about a streamline body, such 
as an airship (fig. 2) is a very close approximation to this theo¬ 
retical flow, and hence the resultant of the pressures upon the 
surface of the body is almost zero—the small remaining drag, or 
resistance to motion, being nearly all due to skin friction, i.v., 
the tangential forces on the surface due to the friction of the air. 
When the Reynold.s number is large, as in aeronautics, the fluid 
mechani.sm which exerts these skin friction forces is contmed to 
;i very thin sheath, or layer, enveloping the body. This is called 
the boundary layer; the motions within it are very complex and 
are know'n to provide the determining factor which decides 
whether the flow will be streamline or turbulent. (_)utside (hi.s 
very thin boundary layer the flow, if streamline, behaves ver\ 
closely as though the fluid were ab.solulely inviscid. 

A wing may be loosely described as a flattened streamline body. 
Its cross .section in one plane containing the direction of motion 
has a typical streamline form, as in fig. 3 (jee also Aeropl.wf.) 
which shows a modern wing .section. So long as the incidence, or 
inclination of this .section to the direction of motion is not too 
great, the flow about the wing will be streamline, the drag will be 
small and the wing will exert a lift perpendicular to the direction 
of motion which increases progressively w'ith the incidence. If 
the incidence becomes too large the flow changes, more or less 



Fig. 3 .—an example of an aeroplane wing section 

The modern type of wing Is more or less A flattened streamlined body. The 
actual air flow about a body of this shape Is such a dote approximation to 
the theoretical flow that the presaure upon its surfaces is almost zero 

suddenly, to a form similar to that in fig. i. The wing is then said 
to stall Vim\ its resistance to motion is greatly increased, whilst its 
lift no longer increases w’ith incidence, but may even fall slightly. 

Below the stalling angle the flow, though streamline, differs from 
that uni(}ue flow which could be generated from rest in an in¬ 
viscid fluid, and approximates more nearly to one of a series of 
flows, which are possible to the inviscid fluid, but which could not 
be generated in it without the action of some additional agency. 
The way in which these flows are generated is still somewhat ob¬ 
scure, but it is known that their development is made possible by'' 
the slight trace of viscosity in the air, which allows eddies to be 
shed from the trailing edge of the wing, and that as these eddies 
are shed the flow about the wing changes until the appropriate 
flow has developed. When these changes have ceased and the 
flow has become steady the viscosity plays no further appreciable 
part in the motion, except in the boundary layer. Theoretically 
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there are, for each wing at each incidence, a scries of such flows 
which could exist steadily in the inviscid fluid but could not be 
generated in it, and a question arises as to which one of them will 
occur in any given instance. Unlike the flows which could arise 
from rest in an inviscid fluid, these flows give theoretically, a lift 
upon the wing, and if the actual lift of the wing can be measured, 
the particular flow of this series which is occurring can be identi¬ 
fied as that one which theoretically gives the measured lift. It is 
thus possible, by merely measuring the total lift of a wing, to 
calculate, with considerable accuracy, the direction and velocity 
of the flow at all points in its neighbourhood and from Bernoulli’s 
equation the distribution of pressure over its surface. If the 
lift cannot be measured, the flow can be approximately identified 
as that one of the scries in which the streams flow smoothly off 
the trailing edge of the wing without sharp changes of direction. 
This method of identification is not so accurate as the former. 

Induced Drag. —Calculations such as the foregoing can most 
conveniently be made in relation to wings of infinite span, or 
length f^erpcndicular to the direction of motion. For such wings 
the theoretical drag in the inviscid fluid is zero; the real drag is 
almost entirely due to skin friction and is so small that it may. 
in favourable circumstances, be less than one-fiftieth of the lift. 
When the span of the wing is finite, circulations are set up around 
the ti[)S, the air flowing round them from the high pressure region 
beneath to the low pressure region above the wing. Vortices arc 
thus generated, which trail from the wing tips and remain in the 
air long after the wing has passed. These vortices recjuire power 
for their generation and consequently the power required per run¬ 
ning foot to propel a finite wing, and the drag on the wing, are 
greater than for a wdng of infinite span; for this reason the drag 
of a wing of practicable shape is seldom less than one-twentieth 
of the lift. L. Prandtl has developed appro.vimatc mathematical 
methods of calculating this drag, which he calls the induced drag. 
The difference between the actual and the induced drag is called 
(he profile drag, becau.se it dej^ends upon the profile, or cross 
section, of the wing and is not dependent on the span. 

For a given wing arrangement, the induced drag is proportional 
to the ratio, w'eight supported/span; this ratio is now called the 
.span loading. The induced drag varies in inverse projwrtion to 
the air density and the square of the speed. The profile drag, 
for a given incidence and profile, depends upon the total wing 
area and varies in direct proportion to the density and the 
square of the speed. When calculating the drag of an aeroplane 
wing, it is now normal practice to divide the drag into these two 
parts and to study them separately. Induced drag can be calcu¬ 
lated, not only for single wings, but for multiple wings, as in a bi¬ 
plane, or for wings in the presence of plane boundaries, such as 
the walls of a wind tunnel or the surface of the earth. Such cal¬ 
culations are used extensively in all modern laboratories and de¬ 
sign offices. 

FREE FLIGHT 

Stability. —An aeroplane which, on being disturbed from a 
condition of steady flight in equilibrium, ultimately returns to the 
condition from which it was disturbed, is said to be stable. Com¬ 
plete stability in this sense can be achieved by correct proportion¬ 
ing of the parts of the aeroplane, but is by no means nece.ssary 
for successful flight; for if the pilot has effective control over his 
aeroplane he can easily check any tendency to depart from equilib¬ 
rium flight, which may result from a moderate instability. It is, 
however, important for the designer to know, not only whether 
his aeroplane will be stable or unstable, but the degree of stability 
or instability to be expected, for its behaviour in the hands of the 
pilot will depend upon this factor. The subject has therefore been 
extensively studied mathematically, but is so complicated that 
it is impossible here to do more than refer the reader to standard 
books on the subject. 

Stalling.—As the speed of an aeroplane falls the lift balls, 
and sufficient lift to balance the weight can be obtained only by 
an increase of incidence. But it has been shown in a previous para¬ 
graph that when the incidence of a wing passes a certain critical 
angle the character of the air flow changes, and the lift ceases to 
increase. There is thus a minimum speed, associated with the 
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above critical angle, at which any aeroplane can fly steadily. This 
minimum speed of steady flight is called the stalling speed, the 
incidence at which it occurs is called the stalling incidence, and an 
aerop>lane flying at an incidence greater than the stalling incidence 
is said to be flying slalkd. With this change of flow at the stalling 
incidence is associated a complete change in the characteristics 
which determine the stability of aeroplanes and the action of their 
controls. For the effect of this change upon practical aviation sec 
Aeroplane. 

UiBLiOGRAPiiY.— CJ. P. Thom.son, Applied Aerodynamics (iqso) ; 
L. Bairstow, Applied Aerodynamics (1920) ; L. Prandtl, “Applications 
of Hydrodynamics to Aeronautic.s,” Report of the National Advisory 
Committee for Atronauties, No. iiO (1921) ; H. Glauert, The Elements 
of Aerofoil and Airsrreu' Theory (1926). 

.SVr abo :—Reports and Memoranda of the .ieropuiulical Research 
Committee; Reports of the National Advisory Committee for Aero¬ 
nautics'; Technische Berichte der Flugzeugineisterci. (B. M. J.) 

AERO ENGINES. The term “aero engines” encompasses 
any and all j)rime mo\x‘rs designed for or actually used in the 
propulsion of aircraft. It therefore includes steam engines, elec¬ 
tric engines, internal combustion engines, and jet propmlsion 
mechanisms. 

It is more restricted than the term “aero power plant” in that 
the latter encompa.sses not only the aero engine but all of its 
appurtenances such as fuel and oil systems, cooling systems and 
air-screws (air-screw termed p)rop)eller in the U. S.). 

HISTORICAL 

Early Airship Engines. —In 1851, a French engineer. Henri 
Giffard, developed the first aeronautical engine. He chose the 
steam engine for his purpose and constructed an engine which 
with its boiler weighed 35ilb. and de\’elopecl only 3 horse power. 
Nevertheless, it provided the means for the first controlled navi¬ 
gation of the air and on Sept. 4. iisS-> Giffard piloted his airship 
from Paris to Trappes. 

Twenty years elai)sed from this epochal flight to the first flight 
with an internal combustion aero engine. In 1872, the German 
engineer, Paul Haenlein, piloted an airship powered with a four- 
cylinder internal combustion engine which used the lifting gas of 
the airship, coal gas. for fuel. 

The first internal combustion aero engine using gasoline as fuel 
was the two-cylinder engine used by Schwarz in 1897 to propel the 
first rigid airship. 

Early Aeroplane Engines. —The engine used by the Wright 
brothers in the first flight of man in a heavier-than-air machine on 
Dec. 17, 1903, was a four-cylinder internal combustion engine 
using ga.soline as fuel. (See Plate 1 , fig. i. ) The engine was de¬ 
signed and constructed by the Wright brothers who succeeded in 
constructing an engine which exceeded their owm expectations by 
delivering 12 h.p. for a weight of 179 pounds. Its form was simi¬ 
lar to that of the contemporary automobile engines with four cyl¬ 
inders mounted in line. The barrels only were liquid-cooled and 
the heads were air-cooled. 

The most noteworthy early aeroplane engine, was designed and 
constructed in 1902 by Charles M. Manly for the Langley “aero¬ 
drome,” w’hich, though it failed to fly in its first attempts due to 
failures of the catapulting gear, did fly some years later without 
modification. 

Tliis remarkable engine developed 52-4 h.p. with a weight of 
only 1511b., giving a weight-pow-er ratio of 2.88. It had five W'ater- 
cooled cylinders arranged radially around a centrrd single throw 
crank-.shaft. This form of construction, known as the radial type, 
was later to become the most popular type for ncroiflanc pro¬ 
pulsion. (Sec Plate I, fig. 2.) 

Aero Engines of the World War Period, 1914-18.—^The 
advent of the World War in 1914 greatly stimulated the develop¬ 
ment of aero engines. World War engines of note were of various 
types, but it was in this era particularly that the rotary types 
found favour. The rotary engine was of the general form of the 
radial engine designed by Manly in that the cylinders radiated 
outw'ardly from a common centre. It differed from Manly’s en¬ 
gine in that the cylinders and crank-case rotated around a crank¬ 
shaft rigidly mounted in the aeroplane fuselage. The advantage 
of these engines over others available early in the war ixiriod w^as 
light weight. The disadvantage was excessive gyro.scopic force 
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which made aeroplane control difficult. 

The tyjx' did not survive due to the above di.sadvantage and 
to an inherent limitation in sliced and power and high fuel and 
oil consumption. Notable examples used in the war were the 
Gnftme, Le Rhone, IJentley B.R.2 and Clergct all used by the 
Allies, and the (Jberur.sel and Goebel u.scd by the Central Powers. 
Thc.se engines were all air-coolcd and weighed from 2 to 31b. per 
horse-power. (See Plate I, fig. 3.) 

The WTighi advantage of the rotary engines at the start of the 
war was soon eliminated by the refinement of the automobile type 
of liquid-eooled engine with 8 or 12 cylinders in two banks of four 
or .six cylinders arr/.nged in “Vee” form. 

Most not<‘W()rthy of the 8-cylindcr engines was the Hispano- 
Suiza manufactured in France, England and the United States, 
This engine had it.s cylinders cast of aluminium in two blocks of 
four (vlinders each with individual steel cylinder liners with closed 
ends shrunk and screwed into place. The sizes mostly used w-ere 
from 150 to 220 horse-power. These engines weighed approxi¬ 
mately 2 31b, per horse-power. 

In the i2-(ylindcr the two outstanfling engines W'ere the 

English Rolls Royre aiul the American Liberty. Both of the.se en¬ 
gines had individual steel cylinders with steel water jackets welded 
therj'to llie Rolls Royce developed 360 h.p. with a weight 
of 8361!)., giving a weight-power ratio of 2-32. The Liberty dc- 
vel()f>ed 420 h.p. with a weight of 8451b., resulting in a 211 weight- 
j)Ower ratio. 

The Liberty wsis jiarticularly notew'orthy in the short time 
elii}).sing from the start of work on the design to it.s quantity pro¬ 
duction in a numlK'r of American automobile factorie.s which had 
not previously engaged in aviation work. However, it should be 
noted that the Rolls Royce engine was also the i^roduct of an 
aulomol)ile manuf u turer. 

While the Allies were concentrating their engine development 
on the “We” type engines, the Central Power.s concentrated (heir 
attention on the development of the 6-cylinder in-line tyjie of 
which the outstanding engines were (he Mercedes, Benz and May¬ 
bach. These engines ranged in power from 160 to 220 h.p., and 
weighed over 3-5lh [u-r horst'-power. 

Noteworthy in the war |)criod was the devadopment in England 
of two radial air-cooled engines which were about ready to go 
into .service at the end of the w'ar. 

One was the Co.stnos Jupiter, developed by the Cosmos Engi- 
ne<‘ring Co., Ltd., and the other the A.B.C. Dragon Fly. developed 
by the A B.C. Motors, Limited. The former was a q-cylinder 
radial which developed 450 h.p. with a weight of only 6f»2lb. or 
1471b. per h(»rse-po\ver. The cylinders were clo.'ied end steel forg¬ 
ings with a iMJultice aluminium head boiled on to carry the valve 
mcchani.sm and inlet and exhaust passages. Two inlet and two 
exhaust valves were used. 

The Dragon Fly was al.so a 9-cylindcr radial with dosed end 
steel i vlinders They had one inlet and two exhaust valves each 
with individual cast aluminium ports bolted to the heads. The 
rocker arms were carru d on steel frames also bolted to the heads. 
This engine developed .340 h.p. with a weight of 6oolb., giving a 
weight-power ratio of i 76. 

This engine was unusual in that it used a roller bearing in the 
master connecting rod and did not provide for oil circulation, the 
oil pumps supplying oil only at the rate oil was consumed by the 
engine. 

GENERAL REQUIREMENTS 

There are certain fHUuliarities of aerial transfiortation which 
demand a higher jM'rforrnance from the aero engine than is rc- 
(}uired of engines for any other service. 

The principal requirements are relinbilitv', low weight, low fuel 
con.sumi>lion, small si/e and maintenance of power at high alti¬ 
tudes. 

Reliability. —C’lf all forms of transportation, aerial transporta¬ 
tion demands the most in reliability of its power plant. The fail¬ 
ure of an engine in land transportation results only in incon¬ 
venience and some engine repair cxv)ense. Tlie failure of an en¬ 
gine in water transportation is generally no more serious in its 
consequences, as the boat will usually stay afloat until help is 


secured. 

No help can be sent to an airship or aeroplane. If the p)Ower 
plant of an airship fails, it must navigated and landed as a 
free balloon, a hazardous undertaking. If the power plant of an 
aeroplane fails, it must immediately glide to a landing in the most 
suitable field within gliding range. If this field is inadequate, or 
the pilot’.s judgment bad, damage to the aeroplane if not to the 
pas.sengers is inevitable. 

It is because of the seriousness of power plant failures in air 
transportation that it has long been customary to duplicate parts 
in the aero engine which are most likely to cause failures such as 
sparking plugs and magnetoes, and to use multiple power plants 
whenever possible and practicable so that flight may be continued 
if one unit fails. 

Low Weight.—The requirement of low weight in the aero en¬ 
gine is more stringent in the case of the aeroplane than it is in the 
case of the airship, but in both it is greater than in other means 
of transportation. The problem in the aeroplane is more acute be¬ 
cause in the aeroplane only is power required to counteract the 
force of gravity. 

The percentage of the total power so used v^aries between aero¬ 
planes and with the speed of each aeroplane, the greater the 
speed the less power required to counteract gravity. At zero 
s|>ced. as in the case of the hovering helicopter, all of the pow'cr 
is so used. 

The importance of light-wx*ight aero engines for aeroplanes is 
jM'rhaps best illustrated by considering its effect on pay-load 
(weight of passengers and cargo). In a given aeroplane any re¬ 
duction in weight of the power plant can be added to the pay-load 
without any change in the performance of the aeroplane. A typi¬ 
cal 24-passenger air transport aeroplane in 1940 had a u.seful load 
(pay-load plus fuel, oil, crew, etc.) of 8,ooolb., with a gross 
weight of 24.4001b. and two 1,200 h.p. engines. These engines 
weighed approximately 1,3001b. each or just over one pound per 
horse-power. 

Assuming a w'eight of 20olb. for each pas.senger and his bag¬ 
gage. the 24 pa.ssengers would account for 4,800)6. of pay-load, or 
exactly 2lb. per horse-power. From this it wall be at once appar¬ 
ent that if the engines in this aeroplane weighed 31b. per h.p., all 
of the passengers would have to be taken out to compensate for 
the increased engine weight. 

The above figures are, of course, based on retaining the same 
I>rrfonnanrc of the aeroplane considered anti it should not be as- 
-sumed therefrom that an engine weighing tib. per h.p. cannot be 
used as such weights were not uncommon in the smaller engines 
u.sed in private aeroplanes in the same year. The added engine 
weight can l)e accommodated W'ithout sacrifice in useful load by 
increasing the wing area and reducing the aeroplane perfonnance. 
However, the i>erformance of the transport aeroplane cited was 
considered as economically justified, and the high {lerformance 
of the military aeroplane was, of course, essential. As the per¬ 
formance of the aeroplane is reduced, the engine weight becomes 
of le?ss importance. 

A contemporary small two-place aeroplane had a pay-load of 
2751b. with a 65 h.p. engine weighing 160 pounds. The pay-load 
was therefore over 41b. per h.p. as compared to an engine weight 
of 2-516. i>er horse-power. 

'Fhe importance of light weight in this case can best be illus¬ 
trated by comparing weight reduction with range of operation. A 
reduction in the weight of this engine to 2lb. per h.p. would have 
permitted increasing the range of operation of this aeroplane 
from 380 to 480 miles. 

Low Fuel Consumptioti.—The requirement'of low fuel con¬ 
sumption goes hand in hand with the requirement of low weight 
because to the cost of fuel must be added the cost of transporting 
it in the air. As in the case of reductions in engine weight, reduc¬ 
tions in fuel weight can be directly added to pay-load. The im¬ 
portance of fuel consumption increases directly with the range 
of operation of the aeroplane and becomes of paramount im¬ 
portance for transoceanic travel. This will be apparent when it is 
realized that even the best of the aero gasoline engines in 1940 
consumed in service between >45 and solb. of fuel per h.p. hour. 
At the usual cruising power of 65% of maximum power, this re- 



AERO ENGINES 


suits in a fuel consumption of approximately ^Ib. p)er maximum 
h.p. per hour. In the case of the transport aeroplane cited above, 
the engines would consume a weight of fuel equal to the total 
weight of the passengers in less than seven hours. 

Small Size. —The over-all dimensions of aero engines are in 
most installations of paramount importance. If the engine cannot 
be placed within the framework of the aeroplane as dictated by 
other requirements, then it necessarily adds to the projected area 
of the aeroplane, and hence to the power required to propel the 
aeroplane through the air. The importance of keeping the pro¬ 
jected area to a minimum increases with increase in aeroplane 
speed. The power required to overcome the parasitic drag varies 
with the cube of the speed and, other things being equal, is pro¬ 
portional to the projected area. 

Power at Altitude. —The density of the atmosphere decreases 
rapidly with increase in altitude, so much so that the air at 18,000 
ft. altitude has a density of only one-half of that at sea level. 
The indicated power of any internal combustion engine, i.e., the 
actual delivered power plus the power required to overcome engine 
friction, varies directly with the weight of the air it consumes 
in unit time. As the displacement of the engine per unit time 
is constant in volume, it follows that its di.splacement in weight, 
and hence its indicated power, varies directly with the air den¬ 
sity. The delivered power varies even faster because the friction 
horse-power remains substantially constant. 

An engine without some means of counteracting the effect of 
altitude would therefore develop less than one-half its ground 
power at 18,000ft. altitude. 

TYPES 

Although these general requirements are applicable to all uses 
of aero engines, the relative importance of these requirements 
varies greatly with different uses of the aero engine. To meet 
the widely var>’ing requirements for different services many types 
of aero engines have been developed and with a few exceptions 
have found a place in service. They are classified in several differ¬ 
ent ways, e.g., according to use, heat cycle, fuel, cooling system, 
mechanical arrangement, etc. 

Air-Cooled Radial Gasoline Engine. —Vicing for first place 
with the liquid-cooled (“Vcc") type is the air-cooled radial en¬ 
gine, widely used in military and non-military, and in commercial 
and private flying. With but few exceptions, they are of the four- 
stroke cycle t>q)e, and have an odd number of cylinders operating 
on each crank-pin to secure equal firing intervals. They are made 
with both one and two banks of cylinders. In Plate II are shown 
two views of a typical two-row radial engine, the Wright Double 
Row Cyclone, and the crankshaft assembly and the crankcase 
of this engine. 

The engine is provided with a two-speed centrifugal super¬ 
charger. It has a displacement of 2,603 cu in., and is rated com¬ 
mercially at 1,600 h.p. at 2,400 r.p.m. for take-off. Its maximum, 
except take-off, ratings are 1,350 h.p. from sea level to 5,000ft. 
with low gear suiiercharger drive, and 1,275 h.p. from 6,700ft. 
to 12,000ft. with high gear supercharger drive. Its compression 
ratio is 6-85 to i, and 95 octane fuel is required for the above rat¬ 
ings. The engine weighs 1,9501b. or i-2lb. per h.p. take-off rat¬ 
ing. The air-screw gear reduction is 5625 to i. The bore and 
stroke are 6 i25in., and 6'3i2in. respectively. The over-all di¬ 
mensions are, diameter ssin., length 62 inches. 

Water-Cooled “Vee.” —A typical example of the water-cooled 
“Vee” type, the Rolls Royce Merlin, is shown in Plate III, figs. 
I and 2. It has 12 cylinders of 5-4in. bore and 6in. stroke, giving 
a displacement of 1,647 cubic inches. It also has a two-speed 
centrifugal supercharger and is rated 1,075 h.p. at 3,000 r.p.m. for 
take-off. Its international rating is 1,035 h.p. at 2,600 r.pjo. at 
2,2Soft. with low gear supercharger and 960 h.p. at 2,600 r.p.m. 
at 13,000ft. with high gear supercharger. Weighing 1,3941b., the 
weight per horse-power is 13 pounds. The over-all dimensions arc, 
length 75in., width 3oin., height 41-2 inches. 

Air-Cooled “Vee.”—Plate III, fig. 3, illustrates the air-cooled 
“Vee” type, tfie engine being the Ranger SGV-770B. Its displace¬ 
ment is 773 cu.in. and weight 640 pounds. It is rated 500 h.p. at 
2,950 r.p.m. for take-off, and 420 h.p. at 2,850 r.p.m. at its critical 
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altitude of 5.700 feet. The over-all dimensions are, length 6i-3in., 
width 28in.. height 32 25 inches. The weight per take-off horse¬ 
power is I 28 pounds. 

Air-Cooled “H.” —An unusual type of engine is that shown in 
Plate III, fig. 4, the Napier Dagger VTII. It is an excellent ex¬ 
ample of the use of small cylinders at very high rotation spetKls. 
The 24 cylinders are of 3H in. bore and 3iin. stroke, giving a 
displacement of 1,027 cubic inches. The rated take-off power is 
955 h.p. at 4,200 revolutions per minute. Its maximum power of 
1,000 h.p. is developed at 4,200 r.p.m. at 8,750ft. altitude. The 
engine weighs 1.3901b., giving a weight-power ratio of 1-39. Its 
over-all dimensions arc. length 74in., width 26in., height 47 inches. 

Water-Cooled Flat Type. —Developed primarily to permit 
mounting within the contours of the aeroplane wing, the hori¬ 
zontally oppo.sed or flat type engine i.s illustrated in Plate IV, fig. 
1. The engine illustrated is the Lycoming 1.230. having a displace¬ 
ment of 1,230 cu.in., and weight of 1,325 pounds. The engine is 
rated at 1,200 h.p, for take-off, or almost i h.p. per cu.in. dis¬ 
placement. The weight per h.p. is i io pounds. The over-all di¬ 
mensions are, length Qoin., width 44in., height 37 inches. 

Sleeve Valve Radial. —The manufacturers of the wcll-knowm 
Bristol Jupiter radial engine produced in 1932 a 9-cylindcr air¬ 
cooled radial engine employing a single sleeve valve of the Burt- 
McCullom typt^. This consists of a relatively thin cylinder sleeve 
operating between the piston and the cylinder wall to control inlet 
and exhaust ports. It has an oscillatory movement in which each 
point in the sleeve has an approximately circular motion. In 1936 
a larger engine, the Bristol Hercules, was produced and placed in 
service in the Royal Air Force. This engine is of the two-bank 
14-cylinder type with a s^in. bore and a fi^in. stroke. Its total 
displacement is 2,360 cubic inches. It is rated at 1,290 h.p. at 
2,800 r.p.m. for take-off, and 1,100 h.p. at 2,400 r.p.m. at 5,000 
feet. It weighs i,68olb., giving a weight-power ratio of 1-3. Its 
dimensions arc, diameter 52in., length 67 inches. See Plate IV, 
fig- 3 - 

Barrel Type. —The barrel typie engine or, as it is variously 
known, the round engine, the wobble plate engine or the swash 
plate engine, has always attracted interest due to its extreme 
compactness. None had been sufficiently well developed to be 
ready for service at the start of the war which began in Europe in 
1939, In this type the cylinders are arranged in a circle around a 
central shaft with their centre lines parallel to each other and 
to the shaft. Various methods of tran.smitting the power from the 
pistons to the shaft have been used; one arrangement of pistons 
and shaft is as shown in Plate IV, fig. 2. The compactness of 
such designs i.s well illustrated by one design having 4,070 cu.in, 
displacement with an over-all diameter of 36in., and over-all 
length of 79 inches. These dimensions should be compared with 
those for other types given herein. 

Two-Stroke Cycle Gasoline. —The two-stroke cycle gasoline 
engine has also attracted many engineers due to its promise of 
delivering more power per cu.in. displacement than the four- 
stroke cycle engine, but up to 1940 none had been sufficiently de¬ 
veloped to attain any general acceptance. However, in the years 
just prior to 1940, research projects carried out particularly by 
the National Advisory Committee for Aeronautics in the United 
States had shown such favourable results that interest in this 
type was renewed. In addition, the almost universal use of super¬ 
chargers on the four-stroke cycle engines had by this time re¬ 
moved one of the older objections to the two-stroke cycle—that 
of the added complication of the scavenge pump. There had also 
been develoi>ed, particularly in Germany, very satisfactory gaso¬ 
line injection systems for four-stroke cycle engines. These arc 
considered as almost essential for a two-stroke cycle engine and 
bad also been objected to on the grounds of complication. 

Diesel Eagines. —Diesel engines have received more attention 
in Germany than in any other country, and they have Ijecn in reg¬ 
ular aeroplane service in that country, including use in trans- 
Atlantic flights. The first such engine to receive any great amount 
of service use and used in trans-Atlantic service was the Junkers 
Jumo, shown in Plate IV, fig. 4. The construction is novel. 
Each of the six cylinders has two opposed pistons, eliminating 
cylinder heads completely. The opposing pistons are connectccl 
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10 crank-shafts plaml at opposite ends of the cylinders, and geared 
together at the end. The piston controlling the exhaust port 
is given a slight lead over the piston controlling the inlet y)f>rt 
to jxrrrnit super( barging. One of the principal advantages of this 
form of con.struction is through or uniflow scavenging obtained 
thereby. The bore of the cylinders of the Jumo 205-C was 
4 i3in., and each piston had a stroke of 6-3in.. giving a total 
di.splacement of 1,104 eubic inches. The engine was rated at 6ro 
h.f). at 2,200 r.p.m. for take-off and 600 h.p. maximum except 
take-off at the same speed. It weighed 1,1241!)., giving a weight- 
p<m'er ratio of 2 04. Tlie specific fuel consumption was claimed 
to lx* -38111). j)t‘r h.p, hour. 

Radial oil engines which have attained some degree of success 
have l)cen developed by Packard and Guiberson in the United 
States, Rristol in England, and Clerget and Salmson in France. 
They have shown no gain in power-weight ratio, however, over 
the Junkers, A “Vee” tyf>e oil engine was developed by Daimler 
lienz in Germany for air.^hi|» use. 

Steam Engines. —Although the first controlled flight was made 
with a steam power plant, no such power jilanfs had enjoyed more 
than cx]:)erimental flights up to 1040. Their disadvantage as com- 
!){ired to internal combustion engines is that much of the heat re¬ 
jected in the steam power plant must be transferred to the air 
!)>’ radiation, and this usually entails increased drag; whereas, 
in the infernal combustion engine, the h(’at rejected in the exhaust 
requires no additional expenditure of power for its rejection. 

At the time when regular trans-Atlantic flights were being in¬ 
augurated. .serious consideration was givem to combinations of in¬ 
ternal combustion and steam power plants, and it is likely that > 
such power plants will be developed. The internal combustion en- I 
gine rejects about two-thirds of the heat .supplied to if in the 
fuel it consumes. Aiiproxirnately one-hfth of this ccmkl he con¬ 
verted into useful work by a steam i)Ower jdant In the case of 
the auxiliary steam jilant. no fuel is required, and hence its 
weight-power ratio is constant irrespective of range of operation. 
Therefore, it becomes of interest whenev'er the range of operation 
is such that (his weight is less than the weight of the internal 
combustion engine plus its fuel. 

Jet Propulsion. —As s|WTds of aeroplane operation increase, 
the j)Ossibililies of jet propulsion increase. In this type of pro¬ 
pulsion, fuel is burned in a chaniher under pressure, and the es¬ 
cape of the combustion products from this chamber at high 
velocity provides the desired thrust. This is not materially differ¬ 
ent than propulsion by an engine-driven air-screw, and is subject 
to the same general laws. 'I'he thrust obtained from a jet is pro¬ 
portional to the mass of fluid moved in unit time and the velocity 
imjiarled to it. The energy consumed in (he process is, however, 
proportional to the mass and sejuare of the velocity. Jet propul¬ 
sion necessarily involvi's the use of very high jet velocities and 
its efficiemy is therefore akin to that which would Ik.* attained 
from extremely small air-scrows. 

Rocket Propulsion. —Some efforts have been made to use the 
equivalent of (he sky rocket with which everyone is familiar to 
V)ro|x‘l aircraft, and :il least one flight of an aeroplane so pro- 
j>ellec! has been rc[)orted. 

Gas Turbines. —Many efforts have been made to develop a 
.satisfactory internal combu.slion turbine, or something approxi¬ 
mating a lurljine, but up to ic;4o none had achieved any measure 
of success. 

The extremely high teinperature.s and velocities which must 
he uw'd to secure reasonable fuel consumption have been the 
universtal stumbling block. 

One exception which must be noted has been the successful de¬ 
velopment of exhaust-driven turbines in which this problem is 
partially avoided by taking most of the energ)’ out of the charge 
in the reciprocating engine before it reaches the turbine. These 
turbines have been very successfully used to drive superchargersi 
and have ver>’ definite advantages o\Tr gear drives for this pur¬ 
pose. 

Not only do they conserve sonie of the excessive exhaust 
energy' lo.ss, which otherwise occurs with a suv)ercharged engine at 
high altitudes, but their capacity automatically varies \vith the 
requirements therefor. 


FUELS AND LUBRICANTS 

The improvements made in the maximum power outiaut and in 
the low weight of aero engines can be attributed in no small degree 
to improvements in fuels and lubricants. In the case of gasoline, 
or petrol, as it is called in Great Britain, improvements made in 
its characteristics from the World War (1914-18) period to 1940 
have of themselves permitted an increase in power output per 
cu.in. displacement at the same r.p.m. of 2 to i. Not so startling, 
but nevertheless material improvements have also been made in 
lubricants and in Diesel fuels. 

Gasoline. —The remarkable increase in permissible power out¬ 
put of gasoline engines mentioned above has been accompli.shcd by 
the development of gasolines which arc more resistant to a com- 
bu.stion process which has been termed “detonation.” This can 
best be described as the almost instantaneous combustion of a 
part of the air-fuel mixture in the cylinder after some part of it 
has been burned as the result of the normal progress of the flame 
front from the point of ignition. It results in the development of 
extremely high temperatures which cannot long be endured by any 
engine without serious damage or complete failure ensuing. It is 
u.sually accompanied by an audible knock. Fuels vary widely in 
their .susceptibility to this type of combustion, and for each 
there is a critical temperature and pressure at w-hich it occurs. 
They are rated by comparing (heir detonating characteristics with 
reference fuels. Mixtures in varying proportions of normal 
hepjtanc, which detonates at low temperature-pressure conditions, 
and i.so-octane, which detonates only at quite high temperature- 
pressure conditions, have been universally adopted as reference 
fuels. The detonating characteristics of other fuels are then des¬ 
ignated by .so-called “octane numbers,” which arc the percentages 
of iso-octane in the reference fuel having like detonating 
tendency', 

Diesel Fuel. —Diesel engine fuel, called distillate or fuel oil. 
has not been developed particularly for aviation use, but such 
special development will probably l)e made necessary by’ the fact 
that in no other service are the fuel requirement.'^ so severe. For 
aviation use it has the advantage of reduced tire hazard and, as 
it is used without high tension ignition .system.s. it eliminates the 
problem of shielding such .systems to minimize their interference 
with radio reception. 

Lubricants. —The lubricants used in aero engines are generally 
of a much higher viscosity than those used in other .services due 
to the very high bearing loads in aero engines. The need for a 
higher viscosity at ojaerating temperatures makes more important 
the rate of change in viscosity’ with .change in temperature. In 
all mineral oils the viscosity increases with decrease's in temper¬ 
ature, and the differences between the visco.sitics of various oils 
are much greater at low temperatures than at high. Oils with a 
large viscosity temiH*rature change and having su ficient viscosity 
at operating temperature would make the starting of a cold engine 
almost impossible. 

This change in viscosity with change in tempx'rature creates a 
difticult problem in the cooling of the oil. The oil flowing through 
a radiator whose metal surfaces are over-cooled, congeals on 
the.se surfaces and provides an excellent heat insulator. The re¬ 
sult is that the hot oil pa.sscs through the centre w'ith little re¬ 
duction in tcm^)erature. This characteristic of oil coolers has 
frequently created the anomaly of requiring the temperature air 
control shutters to be partially closed to accomplish a reduction 
in the oil temperature, although this direction of movement i.s 
normally expected to increase the temperatures. 

DESIGN PROBLEMS-GENERAL 

Weight .—The attainment of minimum weight for the cycle 
used is a problem common to all ty'px?s of aero engines. Minimum 
weight is attained by reducing to a minimum the distances through 
which stresses must be carried, making every' part work as hard 
as it can as much of the time as possible, and choosing materials 
and sections which are ca^wble of carrying the loads with a mini¬ 
mum of weight. 

An example of what is meant by the statement relative to work¬ 
ing time is found in the comparison of the radial type to the in¬ 
line type of construction. For the same bore and stroke the forces 
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transmitted by the connecting rods are the same in the two 
engines. However, the maximum of force occurs in only one rod 
at a time, and the sum of all of the forces does not begin to 
equal the product of the number of rods by their maximum loads. 
As a result, the crank throw of the 9-cylinder radial engine is no¬ 
where near as heavy as would be the sum of nine individual crank 
throws. The same power is transmitted through less material be¬ 
cause the material is made to work more uniformly, i.e., the ratio 
of maximum stress to mean stress is reduced. 

In the matter of choosing the most desirable form to secure 
minimum weight, as in practically every other decision which 
must be made, there are conflicting influences. Although it may be 
noted from the description of engines under the heading Types 
that the radial air-cooled engine is lighter in pounds per cubic 
inch displacement than are the “Vee” water-cooled t\’pcs, it will 
also be apparent that in the attainment' of low weight per horse¬ 
power they lose all or part of this advantage by reason of a lower 
power output per cubic inch displacement. This same conflict 
occurs between small and large cylinders, the latter weighing less 
for a given di.splacement, but able to produce less power for that 
displacement. These conflicts account for the wide divergence in 
the forms of equally successful engines. 

DESIGN PROBLEMS-GASOLINE ENGINE 

The limitation placed upon the design of gasoline aero engines 
by the detonating characteristics of the fuel has been mentioned 
under the heading of Fuels and Lubricants. That these limitations 
give the engine designer many problems will be apparent from the 
following. 

Compression Ratio.—A major factor in determining the 
detonating characteristics of an engine— i.e., the maximum tem¬ 
peratures and pressures attained in the cylinders, is the com¬ 
pression ratio. This is the ratio of the volume of the fuel-air 
mixture in the engine cylinder before compression to its volume 
after compression. Increases in compression ratio increase the 
detonating tendencies, and vice versa. The compression ratio also 
directly affects the specific fuel consumption in conventional 
engines. It has a quantitatively equal effect on power output. Un¬ 
fortunately, the direction of change is such that an increase in 
compression ratio is required for a decrease in fuel consumption 
and increase in power which is in conflict with the requirements 
for the suppression of detonation. 

Supercharging.—There is introduced at this point the subject 
of supercharging as it has a direct bearing on permissible com¬ 
pression ratio. Supercharging is the process of pumping into the 
engine cylinder a greater weight of fuel-air mixture than the cyl¬ 
inder could otherwise aspirate. It was introduced originally to 
compensate for reduction in air density at high altitudes. For the 
present, so-called ground supercharging, i.e., the use of super¬ 
charging at sea level, will be considered. This has a direct bearing 
on the detonating characteristics of an engine as it determines the 
pressure and temperature at the start of compression, and hence 
the temperatures and pressures at the end of compression for any 
given compression ratio. It will be immediately apparent, there¬ 
fore, that for a given fuel the designer has a choice of high 
compression ratio and low, or even negative supercharging, and 
low compression ratio and high supercharging. As the power 
varies more rapidly with the degree of supercharge than it 
does with the compression ratio, high supercharge and low 
compression ratio will give the maximum power output for a given 
fuel. However, supercharging does not directly affect specific fuel 
consumption, and therefore the best fuel economy will be attain¬ 
able with a high compression ratio and a low supercharge. 

Further complicating the problem is the original object of 
supercharging, that of maintaining the power of the engine up to 
some prescribed altitude. For a given supercharger design it is 
evident that the greater the ground supercharging the less will 
be the supercharger capacity left for altitude use, and hence the 
lower the altitude to which ground power may be maintained. 

Air-Fuel Ratio. —A third factor affecting both the specific 
fuel consumption and the tendency of the engine to detonate is 
the air-fuel ratio used. There is a reasonably wide range of air- 
fuel mixtures that ignite satisfactorily, and within this range a 
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choice must be made between a rich mixture giving a high fuel 
con.sumption hut a decrease in detonation and a lean mixture 
giving a low fuel consumption but increasing the detonation 
tendencies. Fortunately, in practically all non-military and in 
some military operations, maximum pow'er is required for only 
relatively .short periods of time, and it is customary to provide 
means of supplying an extremely rich mixture at full power to sup¬ 
press detonation, and a lean mixture at cruising power to secure 
good fuel economy. The magnitude of the fuel-air ratio effect on 
detonation is of such an order that in some cases the operational 
margin over detonating conditions is no greater at cruising power 
with lean mi.xture than at full power with rich mixture. 

Cooling Systems.—.Also affecting detonation tendencies and 
greatly affected by detonation is the cooling .system used for the 
cylinders. The temperatures of the cylinder walls and cylinder 
head.s naturally have a direct effect upon the increase in tempera¬ 
ture of the fuel-air mixture.s during compression. In the reverse 
order, detonation in the cylinder with the resulting high tempera¬ 
tures greatly increases the amount of heat which the cooling sys¬ 
tem must dissipate. Here again, we find conflicting interests. The 
higher the cylinder wall temperature the greater the tendency 
toward detonation, but the lower the power loss due to the drag 
of the cooling system and, within limits, the lower the fuel con¬ 
sumption. 

The importance of the power loss due to the drag of an im¬ 
properly designed cooling system can be well illustrated by the 
fact that the entire power of the engine would have been required 
to overcome the drag of the radial air-cooled engine at air speeds 
commonly attained in 1940 with the engine uncowled as was the 
common practice in 19.^0. Only through the development of very 
elaborate cowls and cylinder baffle-plates to secure the maximum 
cooling effect with the minimum drag were the higher .speeds made 
possible with the air-cooled engine. 

Less critical are the.se problems to the designer of the liquid- 
cooled engine as he has greater control of the factors involved in 
their solution. Freed from the necessity of fitting his radiating 
elements to the aerodynamically imperfect cylinder, and not 
limited in available area of the radiator, he can design his radia¬ 
tor for the most efficient dissipation of the heal. To offset this 
advantage, liquid-cooling is generally heavier, more prone to 
failure, and more .susceptible to gun fire. It docs, however, have 
an additional advantage of tx;ing l)etter able to cope with tem¬ 
porary overloads due to detonation and such engines are there¬ 
fore less liable to failures from this cause. 

In efforts to reduce the weight of liquid-cooling .systems, as 
well as their drag, steam and chemical cooling systems are u.sed. 
In the former, the heat rejected by the cylinder is taken up for 
the most part by the latent heat of evaporation of the liquid, 
and the radiator becomes in effect a condenser. As it is for the 
mo.st part filled with steam rather than liquid, the weight is less. 
It also has the advantages of reduced area by reason of the higher 
temperature drop from the radiator to the air, and hence a re¬ 
duction in drag. Chemicals have been substituted for water in 
many liquid-cooled engines to .secure the reduction in area obtain¬ 
able by using a coolant temperature higher than that permissible 
with water. The chemical usually used is ethylene glycol which 
has a boiling point of about 350° Fahrenheit. 

In all cooling systems, the increase in speeds and in altitudes 
of operation has necessitated the use of some method of control¬ 
ling the amount of cooling. If this were not done, a cooling sys¬ 
tem adequate to take care of the engine at the low sfMjeds during 
take-off and climb would over-cool at cruising, especially at high 
altitudes and, in addition, it would add an unnece.ssarily high 
cooling drag. 

DESIGN PROBLEMS—DIESEL ENGINE 

The greatest problem in the development of the Diesel aero en¬ 
gine is that of securing satisfactory combustion of the fuel. The 
constant pressure cycle, approximated by slow si)eed Diesel en¬ 
gines, actually has a higher ratio of mean pressure to maximum 
pressure, and should of it.self permit the Diesel engine to weigh 
less than the gasoline engine. However, to secure low weight it is 
essential that high rotative speeds be used, and at high speeds 
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the maintenance of the constant pressure cycle together with full 
Utilisation of all the air has t>ot been attained. Unfortunately, the 
cycle tends to approach the con.slant volume cycle of the gasoline cn- 
gine and gives rise to excessively high pressures caused by the high 
compression ratio used in the Diesel engine. In the Packard aviation 
Diesel engine the peak pressures were repiorted to have been above 
1,200 lb. per sq.in. The Diesel cycle lends itself more readily to the 
use of the two-.stroke cycle than does the Otto cycle since there is no 
problem of fuel loss through the exhaust ports nor of securing suffi- 
nent time for evaporation of the fuel. Ground supercharging also has 
more advantages and fewer di.sadvantage.s in the Diesel than in the 
Otto cycle, 

BiiiLUK;KAriiY.™Glenn D, Angle, Arrosphere (jq.jo); C. G. Grey, 
Jane’s All the World’s Aircraft (1040) ; Taylor and Taylor, The In¬ 
ternal Combustion Engine (1938); D. R. I’ye, The Internal Combus¬ 
tion Engine (1934); Paul H. Wilkinson, Diesel Aircraft Engines 
(1936); Vivian and Marsh, History of Aeronautics (1921). (J.ff.G.) 

AEROLOGY, AEROLOGIST. In general, words denoting 
respectively ihe study of the atmosphere and one who is an expert 
in that study, hence synonymous with meteorology (qv.) and 
meteorologist. Frequently, however, and particularly among pro> 
fcssional meteorologists, these terms arc used with exclusive reference 
to the upper air. But this use gradually declined in the United 
Slates because after 1917 in the U.S. navy aerology has been the 
ofticfal term for the science and practice of meteorology, including 
weather forecasting. Navy weather officers are aerologists. (R. G. Se.) 

AERONAUTICAL ARTICLES. The subject of aeronau- 
tic.s is treated in this work in Ihe following .scries of articles. Under 
Flight (Natttral), will be found a study of natural flight, dealing 
with the mechanism of (he bird’s wing and the principles which 
underlie its use. From this the reader can pass to a general survey 
of artificial flying under Aeronautics and Aviation, (Tvil. 

The navigation and development of the balloon, and its trans- 



FlO I.—RENAUD’S HELICOPTER OR SCREW-MODEL BUILT IN 1872. 
MOST or THE PIONEERS IN AERONAUTICS DIRECTED THEIR ATTENTION 
TO THE CONSTRUCTION OF MODELS CAPABLE OF VERTICAL FLIGHT 


formation into an airship, can be studied in the articles Ralloon, 
Airship and Airship Sheds. Heavier than air flying machines 
arc Irealed in the articles Aeroplane, Biplane, Monoplane, 
Helicopter, Ornithopter, Gyroplane and Aileron. 

Flying machines capable of alighting upon water are dealt with in 
the article Sk.\i*lane; in this connection the article AiBCRAri C.xrrilr 
studie.s an important factor in the application of flying madunes to 


naval warfare. The question of aircraft terminals and accommodation 
is treated in the articles Aerodrome and Airship Sheds. For engine 
details see the articles Aero Engines, Inter.val Combustion Engines 
and Airscrew. The practical navigation of aircraft and their employ¬ 
ment for various purposes can be studied in the articles entitled 
Aerial Navigation, Air Routes and Aviation, Civil. There are 
special articles on the Parachute, Aerodynamics and Aerial Law. 

AERONAUTICS. The record of man’s attempts to fly goes 
back into the remote past. The story of Icarus is a myth founded 


perhaps on .some early failure to imitate the birds. Leonardo da 
Vinci thought and wrote about it, and there are some references 
to the subject in the works of Francis Bacon. In 1617, Fleyder 
of Tubingen lectured on flying; while in Italy, again, in his book 
Dc Motu Animalium (1680), G. A. Borelli discussed the question 
in connection with the strength of man’s muscles and came to the 
conclusion that such flight was impossible. 

Early History of Artificial Flight,—We are here concerned 
mainly with the flight of bodies heavier than air; for the early 
history of airships, see Balloon and Airship. The first attempts, 
limited in all cases to the flight of models, were generally based 
on the endeavour to imitate the action of a bird’s wings. Sir 
George Cayley, however, in 1796, constructed a tiny helicopter in 
which two windmills made of gull feathers were caused to revolve 
about a vertical axis. Figs, i and 2 illustrate two models due to 
Penaud, constructed in the early ’70s of the 19th centur>’; in the 
first of these the motive power is obtained from a screw’ driven by 
the torsion of an India-rubber cord; in the second an attempt is 
made to imitate the action of a bird’s wings. Stringfellow' in 1842 
had already constructed a model in which the supporting force 
was obtained from the wings while the motive power came from a 
screw, and from that time on some of the fundamental principles 
underlying flight began to be more generally recognized. 



Fig. 2.—penaud s second model which was propelled by a screw 
AND sustained BY A HORIZONTAL FLEXIBLE WING. PENAUD S SUCCESS 
OVER OTHER SIMILAR MODELS WAS LARGELY DUE TO THE INVENTION 
OF WHAT HE CALLED AN AUTOMATIC RUDDER, WHICH WAS A SMALL 
WING PLACED AFT OF THE MAIN WINGS 
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Principles of Flight. —\ bird’s wings have two functions to 
perform; they support the bird in the air and they propel it for¬ 
ward. For an account of how this is done reference may be made 
to the article on Flight, Natural. It would appear that support 
is given by the portions of the wing nearer the body, while the 
propulsive power comes from the more rapidly moving tips. 

Imagine a flat surface in the form of a long rectangle, with its 
long edge horizontal and its surface inclined downwards from 
front to back, to be moved forward in a horizontal direction at 
right angles to its length. The pressure of the air on the under 
surface exceeds that on the upper; the plane thus experiences a 
force directed upwards and backwards. This can be resolved into 
one force, the “hft,” acting vertically upwards, in a direction, that 
is, opposite to the weight of the plane, and into one directed 
backwards, the “drag,” tending to stop the motion. 

Measurement would show that approximately these forces are 
proportionate to the area of the plane and the square of the speed 
with which it is moved. 

Now support on the plane an engine driving a screw propeller. 
If the motion thus produced be sufficiently rapid, the lift will 
exceed the weight of plane and engine, and, omitting for the 
moment considerations of balance, the plane will fly. 

Early Mechanical Machines. —It was on principles such as 
these that machines were constructed by Henson in 1842 and 
Stringfellow in 1848. Stringfellow, in 1868, exhibited at the 
Crystal Palace a model for which he received a prize of £100. 
Langley, of the Smithsonian institute of Washington, worked on 
similar lines. It had been realized by this time that greater lifting 
power could be obtained by shaping the supporting surfaces cor¬ 
rectly, i.c., by giving them a convex shape on the upper side and 
a concave on the lower. A steam-driven model flew, in 1896, for 
a distance of about \m. along the Potomac river near Washington, 
At a later date, Langley built a large machine which was intended 
for passengers. It was fitted with a remarkably light steam 
engine designed by Manley and driven by two propellers; this 
was launched into the air from a vessel in the river. On each of 
the two occasions in 1903 on which it was tried, something went 
wrong with the launching arrangements and the machine was 
wrecked. Another early machine was that of Sir Hiram Maxim; 
this too was damaged in a trial in 1894. 

Gliders. —Meanwhile, it had been realized that before success 
was reached more knowledge as to the conditions of balance in 
the air was necessary and, further, that much could be learned 
by the aid of gliders depending for their support on natural air 
currents. 

The experimenters, suspended from their wings, jumped from 
natural or artificial heights and allowed the wind to carry them 
through the air. Lilicnthal in Germany, who first showed the 
advantage of curved over flat surfaces, was killed after making 
over 2,000 safe flights; he endeavoured in these to maintain his 
balance by shifting his position relative to the wings. Chanule, 
in America, made the surfaces of the aeroplane movable; he con¬ 
structed a number of machines. 

The Modern Era. —Wilbur and Orville Wright, of Dayton in 
Ohio, began their epoch-making work in 1900 with gliders. They 
introduced two great improvements: the elevator, or horizontal 
rudder for steering the machine in the vertical plane, which they 
placed in front of the main planes (in nearly all modern machines 
it is attached to the tail); and the flexing of the rear edge of the 
main planes so as to vary (he lift on either or both at will and thus 
maintain the balance in the air. A petrol motor driving a screw 
was added in 1903. In 1905 they made 45 flights, in the longest 
of which they remained in the air for half an hour and travelled 
24I miles. A little later, 1906. Santo.s-Dumont constructed a 
machine in which he flew a di.stance of about 250yd. in 21 seconds. 

In 1908, Henry Farman, at Issy-les-Molineaux, made a circular 
flight of ikm, and on Sept. 29 he covered 24tm. in 42min. 
I Meanwhile the Wrights had continued their work at Dayton. On 
Sept. 12, 1908, Orville made a flight of 45m. in ihr. i4lmin.; 
but a few days later he had an accident in which he was seriously 
injured and his passenger was killed. Wilbur Wright, on Sept. 
21,1908, at Le Mans, beat all previous records by a flight of 56m. 
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in ihr. 3imin. 2 5li*cc. On Dec. 31 he remained in the air for tific problems arising in connection with the work, he had 
2hr. 2omin. 23sec, apix>inted a special committee—the advisory committee for 

These great advances had been rendered possible by the ira- aeronautics, 
provement of the petrol engine. Meanwhile, work of a similar character was in progress elsc- 

In 1909. a number of notable flights were made, .several of them where; at Gottingen, under ITandll; at Koutchino in Russia, 
in mono[>Ianes. On July 25 Bleriot crossed the Channel from where Riabouchinsky was director; at a somewhat later date in 
Calais to Dover, and later Latham nearly achieved the .same feat. America under the national advisory committee for aeronautic.s; 

In November, l arman covered a di.starue of about I34.^ini- in and in Italy by Crocco; while papers on stability had been pub- 
4hr. J7min. 53sec, lished by li. F. Lanchester and Soreau, 

Next year I’aulhan, at Los Angeles, in a biplane, reached a Aerodynamics. —In studying the forces to which aircraft are 
lu’ighl of /.3H3yd, and on April 27-2H, lyio, the same pilot won .‘.ubject in flight, mathematics alone are of but little help; the 
the DuUy Mail prize of /io,ooo by flying within 24 hours from dynamics of the air are too complex for a complete theory, and 
London to Mane liester with one stop. recourse must be had to exf.)criment. 

Table I., })rinled herewith, gives some, details, approximately In the case of a body heavier than air an upward force, or lift, 
corred, of the principal exf>eriments made with flying machines must be provided which, when the motion i.s horizontal, will just 
from iHjg to Wilbur Wright's flight in France. balance the wedght. As the aircraft moves forward various actions 

Since that clay the advance has bccai enormous. In place of the produce a resistance to its motion, and unle.'^s a force is provided 
toy models of Hemson and Stringfellow we have machines weigh- to balance that resistance, the drag on the machine, it will come 
ing as much as 60 tons and with wing spans up to 140 feel. Fato to rest; the mechani.sm must provide a propelling force which 
these giants can reach speeds of 200 m.i).h. Small modern pur- ! for uniform .speed must just, balance the drag. 

''uil planes fly at 400 m.fj.h. Engines have hec*n developed with [ Now we have .seen already that when a flat surface inclined at 


outputs of more than 2,000 h p. 

For (lf!tails of modern aircraft u’r T.ible II on page 243 

.Sec also Tkans-ck.t.anic and Trans-c’cjntinental Fli(;iits. 

THE SCIENCE OP AERONAUTICS 

The year iQoo opened a new era in the history of aeronautics. 
'I'owards Ihc' end of ic;oS, the Wrights had made their flights. 
The vailue of the ac'roplane as a weapon became obvious; how 
v.iliiable, it was left for the W’orld War to .show. Little was 
known of the forces affecting aircraft in motion; of the laws 
regulating the (low of air in their neighbourhood; the conditions 
rccjuired for balanct' and safely; the relation betw'cen the form 
and dimensions of the supj)orting planes and the weight carried; 
or the mechanism necessary for the control of the machine in 
flight. 

The internal comlmslion engine had made flight possible, but 
the way to rombine eflu ieney and lightness was but vaguely 
understood. The [tropelhT brought iiroblems of its own; naval 
architeds had ni.ide a study of the action of the .screw in a ship; 
to what extent did the conclusions they had reaelu’d apply to 
an ;iirscrew? It was chair tliat there was much to learn and 
many directions in which rese:irch and experiment, conducted 
under jiroper supervision, could help. 

E.vperiments in aerodynamics had been made by Langley in 
1.S91. Zahm at a later date (i()02-03) measured the air 
velocity, prc'ssure and friction on surfaces of various forms. 
Stanton, at the national physical laboratory, had experimented on 
the resistance of surface.^ in a current of air and the pressure of 
the wind on jilates. Lanchester, in his Aerodynamics, had de¬ 
scribed similar measurements. Lord Rayleigh, in various papers 
of great import.ince dating from 1S76. had cliseussc-cl c|ueslions 
of the resistance of fluids and, in iS()C), contributed to tlie Man¬ 
chester Memoirs a paper on the mechanical prineiple.s of flight; 
but no organized attack on the cjiiestions rai.scd by the flight of a 
body heavier than air had lieen made. 

Abroad, the airship had attracted more interest. In icjoG the 
society for the study of airships was formed in Germany, divided 
into l)ranches dealing rc‘sj)ee‘iively with meteorology, dynamics, 
construction and engineering. Their first report, March ic;o7. 
describes in lull detail programmes of the work propcxsccl in the.se 
various hraiuhc's; specially interesting is the account it gives 
of the method of testing resistance to the motiem of an airship 
by means of a model in a wind tunnel and other proposals by 
Prof. I’randtl for testing model airships by means of towing by 
automobile. 

Advisory Committees for Aeronautics. —Early in 1909, 
R. H. (later Lord) Haldane suggested that a section devoted to 
research in aeron.iuties might be establishc'd at the national 
physical laboratory. In May of that year the prime minister, 
n 11 Ascjuilh, announced that this had been done and that, for 
the superintendence of the investigations and to advise on scicn- ; 


a small angle to the direction of motion is moved forward through 
the air it experiences a resi.stance—drag—opposing the motion 
and a force—the lift—at right angles to that motion. 

To carry a given weight how large must this surface be, at 
what si)eed must it move and at what angle to the direction of 
motiem .should it be placed? What will be the resistance to its 
motion and what horse power must be supplied? What is the 
liest form of surface for the purpose both in section and in plan? 
How must matters be arranged so as to secure controllability and 
reasonable safety to the flyer? Such were some of the C]ueslions 
to be answered. 

Since icjoc), many, perhaps all, of the.se and similar cjuestion.s 
have been answered in part by observation and experiment on 
full scale machines, in part by the use of suitable models in a wind 
tunnel. 


The Wind Tunnel. —W. Froude had shown that by towing 
the model of a ship in a tank and measuring the force required to 
tow it, the resistance to the motion of the ship at sea and the 
horse power rcc|uired to propel it could be calculated. 

In lank experiments the model is towed through water, but the 
problem is one of relative motion. If it were possible to obtain 



SULTANT or Lift and drag on a 
FLAT RECTANGULAR SURFACE 


a steady stream of water free 
from c'cldies and turbulence, the 
model might be stationary and 
the water stream past it. This 
was the method adopted by those 
investigating the j>#ossijre of 
moving air on surfaces exposed 
to its action. Arrangements were 
devised to ])roduce a steady flow 
of air through a closed channel 
and measure its speed. The 


model was placed in this stream and attached to a balance specially 


designed to measure the forces acting on it. 


Imagine the air stream in the tunnel to be horizontal, and take 


as an example a narrow rectangular plate placed with its longer 
edge horizontal and at right angles to the direction of the wind and 
its plane inclined at a definite angle to the same. This angle is 
known as (he angle of attack. The balance is such that the hori¬ 


zontal force or drag, the vertical force or lift at right angles to 
the wind direction, and the couple tending to turn the model 
about an axis parallel to its length can all be measured. The last 
observation enables the position of the centre of pressure, or point 
in which the resultant of the wind forces intersects the model, 
to be determined. 


In fig. 5, ACB represents a section of the model by a vertical 
plane through the wind direction. C is the centre of pressure 
through which acts the resultant force; the balance measures its 
components, the lift, the drag, and also the couple tending to 
rotate the model about an axis perfxmdieular to the paix*r through 
.some point deiTending on the attachment to the balance. 




EARLY DEVICES OR PLANS FOR FLYING MACHINES, 1500 to 1843 


onardo da Vinci’s i;oncepti:)n of a flying machine ] 500. The wings or 
“oars" were lo be operated by a system of stirrups or pulleys 
ancesco de Lana's flying txiat, conceived about 1650. Th'> plan was 
to attach a boat with sails to four large copper balls from which the 
air had been exhausted 

imbinalion of helicopter and aeroplane planned in 1809 by Sir George 
Cayley, spoken of as the father of British aeronautics 


4. The "Eagle,“ designed by Comte de Lennox in 1834 in collf 

with Le Berner; dimensions 130 feet by 35 feet with a liftir 
of 6.500 pounds 

5. Hand-driven propeller type navigable balloon experimented with 

by Sir Gi-orge Cayley 

6. Henson's "Aeriar’ steam carriage, designed in 1842. The « 

supporting structures occupied a nearly horizontal position, ai 
equipped with a 25-h.p. steam engine, but it never left the g 
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Details of the various forms of wind tunnel in use and of the 
balances and their method of attachment to the model will be 
found in the article on Aerodynamics, to which reference should 
be made. 

It is found that, so long as the angle of attack remains the 
same, the lift, the drag and the couple arc approximately pro¬ 
portional to the product of the density of the air, the square of 
the speed and the area of the surface on w^hich it acts; so we may 
write 


L 

D = KopSV^ 

M - KmpSV^ 

where M represents the couple; the coefficients A',. Km Km are 
constant so long as a the angle of attack is not varied; p is the 
air density, S the area of the plane and U the air speed. 

The three coefficients depend on the angle of attack; by making 
observations at various inclinations of the surface to the wind we 
can draw a curve for each of the quantities L, D, M and thus 
read off their values at any angle of attack. 

Scale Effect.—liut this is for the model. How can we step 
from it to the actual machine? Froude had shown that for a shij) 
there was a definite relation depenrling on the size and speed of 
model and ship. Lord Rayleigh investigated the condition, W'hich 
must hold in order that the motion of the air round (he model 
should be similar to that near the machine. He found that, 
assuming the medium in which the motion takes place to be 
identically the same in both cases, the condition was expressed 
by the statement that vl should be the same for model and 
machine, v being the speed and I some length determining the 
scale in each case. Now, clearly this condition cannot be satis¬ 
fied ; for both the speed and size of the model are necessarily 
less than those of the machine itself. E.xperiment, however, has 
shown that in many cases it is not necessary to fufil the strict 
condition; we may af)ply the equations already given to the 
machine using the value of the cocflicients, A'/., etc., found from 



FiC. 4 . —CHART OF LIFT COEFFICIENT SHOWING IN ADDITION TO THE 
LIFT AND DRAG CURVE. THE RATIO OF THE LIFT TO THE DRAG 


the model experiments. With the need for higher accuracy the in¬ 
vestigation of scale effect has become of great importance, and 
reference should be made to the article Ajirodynamics. 

Lift and Drag. —The curves for lift and drag depend on the 
form of the aerofoil under test. For a given incidence the value . 
of Kl, the lift coefficient, will be much less for a plane surface 
than for a wing of good form. Fig. 4 gives the curves for a wing, I 


while in fig. 5 are shown some wing sections. In addition to the 
lift and drag curv’cs. the ratio of lift to the drag is also plotted 
and it will be noted that this has a minimum value for a low 
angle of incidence and increases somewhat rapidly with the 
incidence. The lift, it is true, increases bp to a certain value as 
the angle of attack is increased; 
but the drag increases more rap¬ 
idly. Thus, while a much greater 
lift is obtained by increasing 
‘ I the angle of the planes to the hor- 

>. . ' . -r -— 1 jzontal the thrust given by the 

airscrew necessary to do this in¬ 
creases in a much more rapid 


Fig. 5 .—TYPICAL WING SECTIONS 
(t) R A F IS. (2) R A F. 32 


ratio. 

Stalling. —The curves for different shaped wings are different 
and, while we may note that increasing the camber of the upper 
surface within limits increases the lift, reference for the detailed 
effect of the shape of the section on the properties of the wing 
must be made to the article Aerodynamics. All curves of the 
lift have one properly in common. As the angle of attack increases 
still further the lift suddenly falls; the aeroplane can no longer 
fly; its power to carry its load has gone and it must fall; it is 
said to be stalled. If the engine i>ower be sufficient to maintain 
the s|K‘ed. then by increa.sing the angle of attack at which the 
machine is flown the weight carried can be increased, or alter¬ 
natively, if the load, remain the same while the angle is in¬ 
creased, the speed can be reduced until at last a limit is reached, 
the stalling angle is exceeded and the machine, becoming uncon¬ 
trollable, nose dives anti spins to the ground. 


A very large proportion of the accidents which occur arise from 
this; it may be an engine failure or a lapse on the part of the 
pilot causing him to attempt a turn when going at too slow a 
speed; the machine is stalled at too low an altitude and faffs; 
before control can be regained it strikes the ground and is 
wrecked. 

Wind Tunnel Results. —For a full discussion of the equa¬ 
tions giving the lift and drag and the consefjucnces to be deduced 
from them reference must be made to Aerodynamics. A few of 
the more obvious consequences may be mentioned here. 

Besides its wings, an aeroplane has a tail and elevator, a body 
fitted with a fin and rudder, an engine and airscrew, with tanks 
for petrol and oil; all of these contribute to the drag and some to 
a small extent to the lift, but neglecting these, let us see what 
conclusions we can draw directly from the equations. 

When an aeroplane is flying horizontally at uniform speed the 
total lift will just balance the weight IF. The lift is mostly 
carried by the wings; so neglecting for the present the effect of 
the tail and body we have the result that the weight carried is 
found by multiplying together the lift coeflicieiit, the density of 
the air, the area of the wing and the square of the speed. 

The loading, the average weight carried by each unit of area 
of the wings, will be given by dividing this cjuanlity by the area 
of the wings. 

Again, the conditions which must be satisfied if the machine i.s 
to climb well can be worked out, and we sec how 'experiments in 
the wind tunnel can be utilized to predict the performance of the 
machine. 

Conditions for Stalling. —Before passing on to consider 
other problems, it will be useful to look a little further into the 
question of stalling. Observations in the wind tunnel made by 
the aid of smoke or in a water channel show that for a wing of 
good shape, flying at a small or moderate angle of incidence, the 
motion of the air is approximately stream line; it flows smoothly 
past the wing, there is very little eddying or turbulence. As the 
incidence is increased the eddies formed behind the wing increase 
also and for a time the lift and drag increa.se until a condition of 
affairs is reached in which there is little or no semblance of stream 
line motion; the wake behind the wing is a mass of turbulent 
eddies; the drag is very large while the lift falls and is quite un¬ 
certain as to its value. 

The changes outh'ned are illustrated by the figures 6 and 7. 
The figures show too why the drag increases as the incidence 



AERONAUTICS 


WAKE OF A FLYING WING 


becomes larger. It is known that in a frictionless fluid, and air 
is nearly frictionles.s, there would be no resistance to the motion 
of a smooth stream-lined body, a body that is, round which the 
air would flow in stream lines without eddies; that in any actual 
case there is some small resistance is due to the slight friction 
Ixtlwcen the body and the air; but when the motion becomes 
turbulent, energy is necessary to support the turbulence and some 
of the {wjwer required to propel the body is used in supplying 
this energy; the drag on the body is increased and more power is 
needed to maintain the speed. 

Stability.— Before turning to this 'section of our subject it is 
necessary to consider what is meant by stability. 

A iH'ndulum. such as a ball hung by a string, or a rod balanced 

vertically cen a finger, when at _ 

rest, are both in equilibrium. 

So long a.s they arc undisturbed 
the rod and the string both 
remain vertical, but the effect 
of a slight disturbance (litters in 

the two cases; if the i)endulum moM -TM( TCCHNICAI. MirotT OP ADViCOPT I 

be disturbed it osciilate.s about its 

equilibrium position for a short 6 .—eddies formed in the 
time, finally coming to rest as wake of a flying wing 
before; the rod when disturbed Thii ihowi the minimum air dit- 
falls to the ground unless by turbance when the plane l» Inollnad 
, ” r 1 i- at a imall angle to the wind and tha 

skilful movements of the linger I,. effectively •‘.troam-llne" 

it i.s possible to restore the bal¬ 
ance. The pendulum exemplifies a case of stable equilibrium, 
the rod of unstable; similar considerations afiply to a body in a 
slate of steady motion, an aeroplane (say) mewing horizontally 
with constant speed. Imagine that by some means—a sudden 
downward gust for example—the motion is slightly disturbed and 
the nose lakes a downward direction. Suppo.se too that the pilot 
does nothing to counteract this, IhcTi two things may hapfien, the 
no.se may rise' again—of its own accord as it were-—and after a 
few oscillations uj) and down the machine may recover its hori¬ 
zontal path. Like the [xmclulum it is stable, it can be flown with¬ 
out touching the controls, unless of course the initial disturbance 
is too violent. When the engine has once lieen adjusted to give 
the power necessary to maintain horizontal flight at the specified 
speed the machine will continue to fly thus of itself. On the other 
hand, the initial disturbance may increase, the no.se may continue 
to drop, the machine like the rod on the fmgc'r is unstable and 

- action is required on the pilot’s 

part in order to recover the 
steady horizontal flight. It is not 
possible here to discuss the 
conditions necessary for stabil¬ 
ity; it must suffice to state th.it 
'*'0 they require the knowledge of a 

Fig. 7 - eddies formed in the number of ciuantities known as 
Sl.-,l,ili,y derivatives which can be 
ih« winp to the air current oreetei determined by suitable cxperi- 
■ppreoiabia eir addiei nients in ail air tunnel. 

As to the relative advantages of stability and inst.ibility much 
might he written; stability brings with it consequences w'hich for 
some purposes are disadvantageous. The machine has, as it were, 

H will of its own, once set to a certain course.* it tries to keep to 
it; it is less easy to mancieuvre. to be deflected by the pilot from 
its course and forced into the sudden changes of motion and aspect 
neeclecl, say, for military purjiose.s. 

Lor a fighting machine too great stability is a disadvantage; on 
the other hand, for a civil machine designed to go from one 
aerodrome to another at a given speed, stability is a marked 
advantage; ii adds to the safety of the aircraft and it diminishes 
greatly the si rain on the' pilot. 

Modern Theories.—So far, we have been discussing the ele¬ 
ments of aerodynamics and the manner in which wind tunnel 
experiments may he used to determine the characteristics of a 
machine. 

Reference must he made to the article on Aerodynamics for 
a description of the various forms of wind tunnel now in use. 


Fig. 7 - eddies formed in the 

WAKE OF A FLYING WING 
The InorMicd angle of Inoldanoa of 
the wing to the air current oreetei 
■ppreolabla eir addlei 


and an account of how, following up some very early work by 
Lanchester the lift and drag of an aeroplane wing have been de¬ 
rived in the first instance by Prandtl and his school at Gottingen, 
from the fundamental equations giving the circulation set up in 
the air around the wing and the vortices shed from its tips and 
trailing edge. Much work on the same lines has been done under 
re.search committees working in England and America. Fig. 8 (p. 
247) shows a modern wind tunnel develofied in Great Britain. 

THE AEROPLANE 

Fig. 9 on p. 247 gives a diagram of an aeroplane indicating 
its principal parts and their names. 

The main purpose of the various parts is clear from the figure 
which represents a biplane; the wings support the machine; to 
secure steady motion in a vertical plane a tail plane is necessary, 
and in order that the motion in that plane may be controllable 
part of the tail is hinged and can be raised and lowered thus form¬ 
ing the elevator. 

Steady motion in the horizontal direction calls for a vertical fin 
at some distance behind the main planes and, to control the 
direction of that motion, a rudder is added to guide the machine. 

The tail plane and fin arc connected to the wings by the juse- 
Idf'e, in the fore part of which is the cockpit containing the pilot’s 
seat and the controls. A portion of the rear extremity of each 
wing is hinged about an axis parallel to the length of the wing, 
thus forming an aileron. Lowering an aileron increa.ses the angle 
of incidence and therefore the lift of that portion of the wing; 
raising it has the opposite effect. The pilot is thus able to control 
any rocking of the aeroplane about a longitudinal axis. 

Control wires pass from these movable parts to the pilot’s seat, 
those from the rudder going to the rudder bar worked by his feet, 
while those from the elevator are connected to the control column 
or joy stick, a rod fixed in front of the pilot by a universal joint 
at its lower end. The connections are such that the longitudinal 
motion of the column raises or lowers the elevator while a trans¬ 
verse motion affects the aileron. 

In a tractor machine, as show'n in the drawing, engine and air¬ 
screw arc in front of the pilot; in a pusher machine they W'ould be 
placed at his back. The planes arc connected liy struts, while rigid¬ 
ity is secured to the structure by a series of wires arranged to keep 
the two planes in fixed relative position. The longerons are the 
lower main members of the body structure which are prolonged 
forward so as to support the engine; the machine is carried on the 
landing chassis, an under carriage on wheels fitted with springs 
so as to absorb shock on landing. At the rear is the tail skid, 
which rests on the ground when taxying. 

The distance between the wings is the gap. In many machines 
the ujiper wing is not set exactly above the lower but either rather 
in front when the machine is set to be positively staggered or 
k-hind when the stagger is negative. 

In a monoplane there is only one pair of wings. 

Details of Structure. —We turn now to the actual design and 
structure of aircraft, remembering that a fuller account appears 
in the article Aeroplane. 

For most purposes the design must be such that the aeroplane 
will fly safely with a minimum exiienditurc of power. Since the 
total weight carried is fixed, the structure must be light in order 
that the useful load, that part of the load not made up of the 
weight of the machine including the engine, petrol, oil and neces¬ 
sary equipment, may be as large as possible; the machine must 
be controllable; the stability and manoeuvrability desirable will 
depend on the purposes for which it is required. 

Landing is made more eas> if the speed is slow, hence the 
stalling speed, the minimum speed of flight, should be kept as 
low as other requirements permit; precaution against fire should 
be taken, and, for a civil machine, the comfort of the passengers 
is of great importance; steps have recently been taken to reduce 
the noise, often most trying to passengers, to about the same as 
that met with in an express train. 

In the earlier machines the main structure was of wood and 
the wings were covered with linen cloth painted or doped with a 
kind of varnish to secure stiffness and protect the material. 
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FlO. 8.—THE 2* FT. WIND TUNNEL AT THE ROYAL AIRCRAFT ESTAB¬ 
LISHMENT, SHOWING AEROPLANE IN POSITION ON MAIN BALANCE 

In more modern machines much of the main structure is of 
metal, while in a few, particularly sca-plancs and flying boats, 
metal in the form of a thin sheet is used for the covering of the 
wings. The need to combine lightness and strength in aircraft 
has led to much metallurgical and engineering research, and by 
the use of new alloys many desirable changes in the structure 
have become possible. 

The functions of the various parts of the machine are discussed 
in full detail in the article Aeroplane and their use in controlling 
the flight at the will of the pilot described. 

Prevention of Stalling. —By these means, so long as the ma¬ 
chine has sufficient speed to produce the necessary lift, it is 
under ccmtrol: but, if from any cause stalling incidence is passed, 
the lift is suddenly reduced, controls cease to be fully effective 
and the machine falls rapidly. If this takes place at a sufficient 
altitude the pilot may be able to prevent the accident by diving 
the machine, increasing the speed and bringing the controls into 
action again or, on the other hand, the machine may develop a 
spin, which it is difficult to slop, and be wrecked, before the 
piilot can regain control. 

Now we have seen that the stalling speed is inversely propor¬ 
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tional to the maximum lift coefficient. By increasing this, we re¬ 
duce the stalling speed, i.e., we enable the machine to be flown at 
a speed at which it would otherwise be uncontrollable. Various 
attempts have been made to put it into the power of the pilot to 
increase the lift in case of emergency; the Handley Page slot is 
one of these. This consists of a slot or narrow aperture cut in 
each wing, parallel to its length; the slot is ordinarily closed but 
the pilot has the means of opening it and thus the lift is increased. 
In a more recent form, also due to Handley Page, the slot opens 
automatically when stalling incidence is passed. 

The use of the slot alone has certain concurrent disadvantages. 
These, however, can be overcome by a suitable adjustment of the 
ailerons, and mechanism has been devised combining the two, so 
that when the slot is opened the ailerons simultaneously take up 
the correct position. 

Fig. 10 (p. 248) show's a wing fitted with a Handley Page slot. 

Loading: Load Factor.—In a modern engineering structure 
the stresses to which each component member will be subjected 
can usually be calculated and the necessary strength provided. 
In an aeroplane (he stresses depend on the velocity and accelera¬ 
tion of the machine, its position in (he air, the gusts of wind 
to which it may be subjected, etc. While it is possible to cal¬ 
culate them for steady horizontal flight and for certain other 
definite conditions of mol ion. the calculation, which for modern 
machines is specially complicated, cannot embrace all conditions. 

To allow for this a load factor determined as the result of 
experience is as.rignccl to each member of the structure; the 
calculated stress, including as usual a factor of safety, is multi¬ 
plied by the load factor and the result is the stress which the 
member is designed to bear. 

METHODS OF PROPULSION 

The failure of the early attempts to fly was due in no small de¬ 
gree to the want of a proper engine; there was little knowledge 
of the power necessary. Models were devised, worked by india- 
rubber cords or clockwork, and in 1H42 Phillips built a steam- 
driven model which, according to* his account, rose to a great 
altitude and flew across two fields. Steam was used by Henson 
(1843), and Stringfellow (1847), who, in 1868, obtained a prixe 
of £ioo at an exhibition of the aeronautical society held at the 
Crystal Palace. The engine was estimated to give i horse power. 
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Fig. 9 .—DIAGRAM OF BIPLANE ILLUSTRATING NOMENCLATURE 
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The weight o( the complete model was under 1 2 lb, and the area 
oi the wings and tail about 36 sq. feet. 

The steam engine used by Langley (1903) was remarkable; it 
was designed by Manley and its weight was extremely small for 
the horse power produced. 

In his earlier model the weight of the engine was 60 oz. and 
the power developed ih.p.; the four boilers weighed 7 lb, each. 

Maxim, in his exj>eriments of 1894, employed a pair of two- 
lylincler ctmipound engines, each weighing 600 lb. and giving 
3 ^-> 3 h p. 

The whole problem was changed by the invention of the inter¬ 
nal combustion engine burning 
|x*lrol. 

.Santos-Durnunt employed a 
light and powerful jK'trol engine 
in 1906; about a year later Henry 
Farman used an eight-cylinder 
Antoinette j)Ctrol motor develoj)- 
ing 4oh.p, at 1,100 revolutioics 
fx*r minute. 

In 1908, Wilbur Wright, in 
his notable flights in France, em¬ 
ployed a four-cylinder [wdrol en¬ 
gine. of 24h.p., making [,200 revolutions {kt minute and connected 
by chain gearing to (wo wooden propellors which revolved at 450 
revolutions minute. The weight of this motor was stated to be 
about 200 11). 

Engine Requirements. —I'rom this time onward progrc.ss has 
been rapitl and reference .should be made to the article on Aero 
F^ncines for the details. 'I'he problem for the designer has been 
to reduce the ratio of weight to horse i)ovver; and this implies not 
merc'ly a reduction in (he weight of (he engine itself but also in 
that of the fuel consumed. 

Modern engine weights vary from 100 up to i.ooo or 1,200 
ix>unds and their jxcwer from 20 horse power ii]) to 820 horse 
power, with a weight [x r hor.se jjower of 1-5 pounds, or even dis¬ 
tinctly less, and a fuel consi^mption of under 05 pounds per 
horse power hour. 

Again, in the design of an engine, attention must be paid to 
its head resistance; the aeroplane itself, with its wings, body 
and under carriage, offers corisidcrable resistance.* to (he motion, 
and (his is increased in a marked degree, unless great care is taken 
in (he design, by the resistance due to the engine itself, placed as 
it usually is in the extr«*me front of the machine. In designing a 
machine it is clearly of great importance to have rc-garcl to the 
engine with which it is to be titled. 

In the endeavour to combine lightness and power many [iroli- 
Ic'ms await the designer; thermodynamic rcMsoning shows (hat the 
eflifiemy—the ratio of (he energy given to the propeller to (he 
heat, measured as energy, supplied to (he engine—inerease^ as the 
fompressiun in (he cylinder is increased, but too great a compres¬ 
sion produces detonation—knocking—in the engine, and delicate 
experiments are required to investigate the cause of this. Much 
has bern aeeornplehed by spccuil distillation of fuels for aero¬ 
nautical engines and the use of chemicals, especially tetra-ethyl 
lead, to produce a fuel in which thi.s tendency to detonate is re¬ 
duced to a minimum. As a result higher compressions are practi¬ 
cal and outputs per unit of cylinder volume have been increased. 

Anothei diflieully arises from the high temperatures involved. 
A material is nec'cled which will combine strength and the power 
to resist great heat, especially in the moving parts, the valves and 
valve sj)in(lles exposed to the out rush of the exhaust gases. Some 
of this diflieulty may be mc't by sleeve valve construction. 

The sparking plugs, again, are a source of difficulty; every mo¬ 
torist knows of the trouble caused from time to time by a faulty 
plug In a modern high-power aero engine the troubles are mul¬ 
tiplied many limes, and mmh care and thought are being spent 
in devising im(>rovement,s. 

Petrol i.s a source of danger, and for airships esiiecially the use 
of a high compression engine of the Hiesel type would have 
in.arkc'd advanl.igcs Such an engine, if light enough, would also 
be of undoubted value in an aeroplane. 


Power and Height. —The energy fed into an engine comes 
from the combustion of the oxygen drawn into the cylinder at each 
alternate stroke of the piston, and the volume drawn in is the 
same whether the engine be on the ground or at an altitude. But 
the air density falls as the machine rises. The quantity of oxygen 
ready for burning in each stroke is thus reduced anci the power 
of the engine falls off. The exact proportion in which this occurs 
varies with different engines, but approximately the power is pro¬ 
portional to the density of the air drawn into the cylinder. 

Supercharging —To remedy thi.s a device is added in certain 
cases whereby the density of the air supplied is maintained con- 
•stant; this takes the form of a blower or pump which forces into 
the cylinder more air than would normally be drawn in; the engine 
is said to be supercharged. 

Carburation. —The petrol is .supplied to the engine through 
the carburetter and the amount of petrol needed for most efficient 
working depends on the amount of air drawn in; the ratio of 
petrol to air should remain constant. Thu.s, as the machine ri.ses 
and the air density falls, it is desirable to reduce the supply of 
petrol proportionately. V^ariou.s devices have Ix'cn dcveloi>cd to 
do this automatically and many engines in (ran.sport service are 
now equipped with such “automatic mixture control.” 

Engine Instruments. —As engines grow steadily more com- 
I)lex and arc with increasing frequency mounted in wings or out¬ 
board nacelles, more instruments of high sensitivity arc required 
to indicate to the pilot the exact performance of each powcri^limt. 
Upon his instrument board, the pilot of a transport plane now 
must have an indication of each engine’s speed and manifold pres¬ 
sure. temperature indications from several different critiial 
points, (he amount of fuel available and. for long flights, the 
rate at which each engine is consuming fuel 

Modern Engines. —The article .\kuo F.ncunes indicates how 
thf-e numerous requirements are being met. Aero engines fall 
inio two main classes; (i) water-cooled and (:) air-cooled; in 
the one the cylinders are cooled as in an ordinary motor car en¬ 
gine by water which circulates round their jackets and is it.^elf 
cooled by pa.ssing through (he radiator, placed usually in the ex¬ 
treme front of the machine, but in the case of modern extra high 
.s|)eed aircraft in the wings. For an air-cooled engine, the outside 
of each cylinder is fitted with a number of webs or flanges, thus 
increasing the cooling surface, and the engine if.self, placed .so as 
to catch the full draught of air, is fitted with N.\CA cowls or 
Townend rings to reduce the resistance. The air-cooled engine 
again falls into two elas.ses; in the one the cylinders are fixed, the 
motion is conveyed to the airscrew* by the shaft; in the other the 
cylinders rotate about a fixed shaft and larry the propeller round. 
Details as to a few typical engines are given in Table 111 . 

THE AIRSCREW OR PROPELLER 

The use of a screw as an instrument of prni)ulsion has long 
been familiar, and various theories have been proposed to account 
for its action. 

The earliest of these, due originally to Froufle and Rankine, 
is known as the momentum theory; the screw is regarded as a 
disk which in some way imparts momentum to the column of fluid 
which pas.ses through it. 

Imagine the machine to he at rest and the air where uninflu- 
ence<l by I he screw to be approaching it with velocity I’. 

In reality, of course, the air is at rest, and the machine moves 
forward with velocity F, hut the forces brought into play arc 
identical in the two cases. The velocity of the column of air which 
passes through the airscrew disk—the area of the circle swept 
out by its blades—is increased according to Froude by an amount 

so that the column leaves the screw with a velocity V-{-v. It 
follows as a further consequence of the theory that half the addi¬ 
tional velocity is acquired before the screw is reached. So that 
the velocity with which the air arrives at the screw is 

Thus we have a column of air of density p and area of cross 
section A approaching the screw wa’th .speed (Ff Hi) and the 
mass which tr.ivcrses the disk in i sec, will thus be Af>{V 
This mass gains a velocity v. and the momentum generated in one 
second is /lp(F This must be the force exerted by the 



Fig 10 - a wing fitted with a 

HANDLEY-PAGE SLOT TO PREVENT 
STALLING WHILE FLYING AT A 
SPEED AT WHICH THE PLANE 
WOULD OTHERWISE BE UNCON¬ 
TROLLABLE 
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Table III. —Data on Modem Aero Engines Developed in iht. United ShUes 


Make 

Type 

Rating 

Rated 

altitude, 

feet 

Consumption 

Cylinders 

Motor 
weight 
(lb. per 
h.p.) 

B.M.P.F.. 

1 * ucl at 
rated 
h.p. (lb. 
per h.p. 
hour) 

Oil at 
rated 
h.p. (lb. 
per h.p. 
hour) 

No. 

Bore and 
stroke 
(inches) 

Dis¬ 

place¬ 

ment 

(cubic 

inches) 

Com¬ 

pression 

ratio 

Rated h.p. 
at r.p.m. 

Lycoming 

Horizontal oppKJscd 

65 

2.550 

Sea level 

140*0 

■50J 

*010 

4 

3‘^»25 X3-S 

1445 


_ 2-55 

Lycoming 

Radial 

225 

2,100 

Sea level 

125*0 

•52 

•020 

9 

4*625 X 4*5 

680*4 

5'5 

2'IQ 

Guiberson Diesel , 

Radial 

250 

2,050 

Sea level 

105*0 

•43 

•025 

9 

4.'4 X 5', 

0i8*o 

1600 

2*20 

Jacobs .... 

Radial 

300 

2,100 

At 3,700 

1400 

•45 

•025 

7 

5'2 X 5''j 

yi4*o 

6*00 

1-66 

Kinner 

Radial 

125 

1,025 

Sea level 

117*0 

•55 

•025 

5 

4''H X 5J4 

44 10 

5-25 

_2*36_ 

Meriasco 

Cylinders in line 

160 

1.075 

Sea level 


•54_ 

•015 

b 

4'2 

4f^9 

5-5 

2*48 

Menasco Unitwin 

Cylinders in line 

OOO 

2,400 

.\t 5,000 

182*0 

_j55_ 

•025 

1 2 

4 ^ X 5tH 

“1.080 

■ 5-5 

2.32 

Pratt & Whitney 

Radial 

4SO 

2,300 

Sea level 

1580 

• 4<>5 

•025 

9 

5*V X 5*'lv! 

985 


1-47 

Pratt A Whitney (Twin) 

Radial 

1,100 

2,550 

.At f»,200 

187*0 

•4.50 

•025 

J 4 

5' '2 X 5 ’ '2 

1.230 

6*7:1 

1-33 

Wright Aeronautical 

Radial 


2,100 

Sea level 

142*0 j 

_-5-5_ 

■020 


5 X 5*2 

_ 75^> 

()*10 

2*0 

Wright Aeronautical 

Radial 

1,000 

2,300 

•At 4,500 

i8go 

•(17 

•025 

9 

6' R X 6'h 

1,823 

"”6^ 

J-JO 

.\lIison I'.ng. Co. 

V-12 

1,000 

2,()00 

Sea levef 

'~! 78 *o~ 

•(K> 

•025 

1 2 

•1'^ X 6 

i.7io*_5 j 

6*00 


Ranger Lng. , 

Cylinders in line 


2.4.50 

.Sea level 

138*0 

•50 

•025 

'()' 

4 ‘A X 5'^ 

4 H 

<^•,5 

_ >:97 _ 

Warner .Aircraft 

Radial 


2,050 i 

Sea level 

115*0 

•55 


7 

_ 45 >, X 4'4 _ 

_ 499_ 1 

rii£l 

2* 10 


screw on the air and therefore the thrust or force driving the 
screw through the air. 

The Aerofoil Theory.—A more modern theory regards the 
action of a screw as an aerofoil or aeroplane wing in rapid rota¬ 
tion about one end. An aerofoil moving forward in a straight line 
at right angles to its length experiences a lift perpendicular to the 
direction of motion and a drag opposing the motion. 

Imagine now that the aerofoil, instead of moving uniformly 
forward, is spinning about one end round an axis parallel to the 
direction of lift, a similar result will follow, each section perpen¬ 
dicular to the length of the aerofoil is moving forwards, though 
with a velocity which varies as its distance from the axis; each 
section therefore experiences a “lift” parallel to the axis and a 


“drag” acting so as to check the motion of rotation. 

The lifts combine to produce a resultant thrust on the aerofoil 
in the direction of the axis, the drags to form a torque about the 
same. To maintain the motion a torque must be applied sufficient 
to overcome the drag and the action of the aerofoil transforms the 
tornue into a thrust on the air. We have an elementary screw. 

In order that the thrust may act along the axis and not at a 
point on the aerofoil which changes its position as the blade ro¬ 
tates, a second aerofoil is added on the 
other side of the axis and with its front 
edge pointing in the opposite direction to 
that of the first. 

Again, if the blade were of the same 
section from root to tip, since the tip 
is moving very much faster than the root, 
the thrust on an clement at the tip would 
greatly exceed that near the root. To 
obtain a more uniform grading of the 
thrust the shape of the blade is altered as 
we pass from root to tip in such a way 
that the angle of attack, the angle be¬ 
tween the blade and the direction of 
motion relative to the air, is greater at 
the root than the tip and thus we arrive 
at the two-bladed screws in common u.se. 

Reference has been made in the section 
dealing with aerodynamics to the vortex 
theory of the aerofoil; this theory has 

been applied by Glauert to the action of fig. 11 .—air screw or 
the airscrew with results w'hich explain propeller 
most of the outstanding difficulties of the earlier theories. 

Airscrew Efficiency. —The abo\’c account will serve to show 
in a general way how the energy supplied by the rotation of the 
engine is transformed into that required to drive the aircraft; by 
the efficiency of the screw we mean the ratio of the power de¬ 
veloped as thrust to the horse power delivered by the engine. 



To utilize the power of the engine to the greatest advantage the 
pitch of the airscrew em})lo>T(l should change with changes in the 
speed of the machine; for if an airscrew be designed to be most 
efficient when the engine is running at its normal rate, and the 
machine dying at full speed, it follows both from theory and ex¬ 
periment that when stationary on the ground the rate of rotation 
is very appreciably less than that required for efficiency under 
these conditions and the airscrew is not giving its full thrust; it 
is therefore adv'antagcous to vary the pitch of the screw so as to 
permit the engine to exert full power on the ground as well as in 
ilight at various altitudes; almost all modern transport and mili¬ 
tary planes are consequently equipped with “adjustable pitch’ 
airscrews. Formerly, almost all air.'Krews were made of hard 
wood. Now blades of duralumin or steel are almost invariably 
used with engines of more than 200 h.p. 

NAVIGATION AND INSTRUMENTS 

The pilot has to find his way in the air as well as control his 
machine, and for this, like the sailor, he needs special instruments. 
These are fixed to the dash board of his cockpit. 

Here it must suffice to refer to the more important of these, 
but before doing this, a difficulty peculiar to flight when the hori¬ 
zon is invisible and the ground cannot be seen, must be noted. 

Finding the Vertical. —The i)ilol, then, has no means of 
determining the vertical or of knowing tor certain whether he is 
flying straight or in a curve. When the machine is at rest on the 
ground the bubble of the level fixed in the machine at right angles 
to its length occupies its central position or a pendulum, a heavy 
bob suspended from some point in the machine hangs vertically. 
The same is true if the machine is moving horizontally at uniform 
speed. Again, if the machine still moving in the same way rolls 
over to one side the pendulum swings to that side and the pilot can 
correct the list by the proper use of his controls. 

But suppose the machine begins to turn in a horizontal plane 
(say) to the left. The pendulum bob .swings outwards to the right 
until the direction of the string lies along the resultant of the 
weight and the centrifugal force now acting on the bob. The pilot, 
ignorant of the change to curved motion, alters hi.s controls to 
bring the bob back to its central position, thinking thereby to put 
the machine on even keel. In.steati of this, however, he has merely 
given the machine the “bank” appropriate to the curve in which 
he has commenced to fly and proceeds to describe a circle. 

Turn Indicator. —To avoid this difficulty an instrument known 
as a turn indicator has been devised, and this warns the pilot when 
his machine begins to deviate from its straight course. By the aid 
of a compass and a turn indicator he can maintain his direction. 

Compass, Altimeter, Speedometer and Gauges. —The com* 
pa.ss has its own difficulties and for a discussion of these reference 
must be made to the article on Aerial Navigation. 
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To know his hciRht or to fly at constant height the pilot uses 
an altimeter, a form of aneroid barometer specially designed and 
corrected for his use {see Altimeter;. 

The speed i.s given by the 8i)eedometer, which acts on the princi- 
I)le that the pre^sure on a surface opposed to wind of velocity V 
exceeds by that on a surface tangential to the direction of 
motion, A rotation counter registers the engine revolutions, 
while there are gauges to indicate the quantity of j>etrol in the 
tanks and the temperature of the water in the radiator system. 

Sextant: Wireless. —To determine his latitude and longitude 
when over an unknown country or at sea he must use a .sextant 
and a (lironometer. The horizon is often invi.siblc; this and the 
un.stearly movements of the machine make the use of an ordinary 
sextant (lilficulf, and the R A.F. bubble sextant has been devised 
to overcome these, 

Wireles.s telegraphy enable.s the pilot to fix his position, to 
fly blind between .stations, and to land, using wireles.s direction 
hnding and marker beacons. 

Instruments for Research. —For research work, the measure¬ 
ment of the forces on the various parts of an aircraft in flight due 
to the pressure of the air and to its rapid changes of motion, many 
most, valuable recording in.struments have been devi.sed, some of 
which will be found described in the appropriate sections. 

Seaplanes and Flying Boats. —For .seaplanes and flying boats 
see Seaplane. 

The Hump Speed. —As the speed increases from rest when 
starting, the resistance on the hull increases rapidly until a certain 
s()eed known as the hupip spieed is attained. When this is passed 
there i.s a marked drop in the resistance and the machine rises and 
planes or skims over the surface, the speed increases until the lift 
on the wings is sufficient to carry the weight, and the aircraft rises 
from the water and continues its flight through the air. The de¬ 
termination of this htmp speed and the proper adjustment of 
airscrew and engine to attain a full efficiency at this speed consti¬ 
tute a serious problem for the de.signer. Much work has been done 
in the William Froude tank at Teddington on .seaplane problems, 
the conditions of stability, the form of float or boat.s, the hump 
speed lor various designs, the strength obtained by the different 
methods of con.siruction and other matters. In a new tank at 
Farnhorough a numlier of important problem.s w'cre in 1935 under 
investigation. Oh.servat ions in the wind tunnels have been of great 
value in reducing the air resistance. The high speed attained in 
the Schneider trophy race of 192c) was due to changes in shaix* 
made in consequence of such experiments. {See Transport By 
Air.) (R T. Gl.; X.) 

AEROPLANE.. The main problem that confronts the de¬ 
signer of any means of transport is to find a working compromise 
between the varic)U.s demands of tho.se who maintain and use the 
service. There is no conflict between the interests of the operator 
and those of the u.ser. Their common requirements are safety, 
s{K‘e(l, comfort and adherence to a published time-table. While it 
cannot as yet lie maintained that air transport is as safe, or as reli¬ 
able as other comparable methods, it is rapidly reaching that goal. 
As regards both .safety and reliability, recent improvements in 
radio, the estalilishment of radio beacons, the installation of de- 
iiing apparatus, tremendous forward strides in instruments and 
aeroplanes, and improvements in operating facilities have had 
great effects. 

The cost of air tran.sport is comparatively high and it is in 
terms of co.st only that all the four requirements mentioned above 
can be exprt s.sed. That the slight extra cost, however, is balanced 
by time s.iving and ease of travel, is being demonstrated by the 
ever incriMsing passc'tiger traffic. 

I'or reasons which are cxirlaincd in the article Aerodynamics 
a normal aeroplane cannot be maintained in flight at a .speed less 
than a certain minimum "stalling” sfX'ed, which for a modern 
commercial aerojflane varie.s between 40 and 80 miles jier hour. 
On the other hand, it ih possible to give it enough engine power to 
drivx* it at between 90 and 25om.p.h.. while leaving a margin of 
some 20% of its total weight for passengers or goods. The aero¬ 
plane’s pc'rmanent way, the air. is the only medium of transport 
which connects without interruption all places on the globe. It 


may be anticipated that the consequent possibility of transit free 
from the necessity of making transfers may prove to be as valu¬ 
able as the speed which can be maintained. 

From the point of view of Design, with which this article deals, 
safety is discus.sed below, comfort i.s comparable to that of other 
types of travel and in the opinion of many air travel furnishes 
superior comfort; and reliability (in so far as it depends on de¬ 
sign) presents no special problems. 

In what follows we shall discuss (i) the Minimum Speed of 
Flight and its influence on the design of aeroplanes; (2) The 



SQUARE FOOT, VARIES WITH THE LIFT COEFFICIENT AND THE SPEED 

Power Required for Flight, including both that neces.sary to drive 
the aircraft through the air and also—the uni(|ue feature of trans¬ 
port by aircraft heavier-than-air—that expended in sustaining it 
in flight; (3) The possibilities of Improvement of Performance 
by reduction of resistance; (4) the Origin of Arrodyiuimic data 
of Design; (5) the Distribution of Weight among the component 
parts; (6) tlie External Form of Aeroplanes, commenting on the 
most conspicuous features of modern aircraft; (7) Stability and 
Control and their influence on (8) the Safety of Air Travel; con¬ 
cluding with notes on (9) Structural Design and (10) Materials 
used in Co 7 istruction. 

1. MINIMUM SPEED OF FLIGHT 

It is the impo.ssibility of steady flight below the stalling speed 
that constitutes the chief danger of air travel. Many attempts 
have been made to avoid this source of danger by devising an 
aeroplane which would be capable, as a whole, of remaining sta¬ 
tionary in the air. Such machines hav^e generally employed either 
flapping or rotating wings, the so-called Ornithopters and 
Helicopters. The former have shared the legendary fate of 
Icarus. The latter have been recently proven possible of construc¬ 
tion and flight. However, their reliability and practicability are 
still to be proven. See Gyroplane. 

There is no fundamental obstacle to reducing the minimum 
speed of a normal aeroplane to some 25m.p.h., instead of the 40 
to 80 m.p.h. quoted above as typical of modern practice. In fact 
the earliest flying machine had minimum speeds of this order. 
But the general proportions of such a machine would be uneco¬ 
nomical from every other point of view. In particular almost the 
whole of the available weight would be absorbed by the structure 
and power plant, leaving no margin for paying load. 

The relation between the total weight (IF Ib.), the area of the 
wing (5 sq. ft.) and the aerodynamic coefficient which de¬ 
termines their lift at any given speed (F ft./sec.) {see Aero¬ 
dynamics) is 

W>^k^SV\ 

p being the density of the air. 

This may be put, for average ground level density, in the form 

/» 

F- 14 \ "r miles per hour 
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where w>^W/S and is called the wing loading, in pounds per 
square foot. Fig. i shows the possible combinations of w and 
which will give any selected speed. Fig. 2 shows the cross sec¬ 
tion by a vertical plane parallel to the direction of flight of some 
modem wing sections. For these the maximum value of 
(which in virtue of the above relation corresponds to the mini¬ 
mum flying speed) is between 0-55 and 0-65, repwresented by the 
shaded band in fig. i. Modem commercial aircraft using such 
wings have loadings between 9 and 20 lb. per square foot. A re¬ 
duction in the stalling speed can be made only by reducing the 
wing loading or by using a shape of wing section which will give a 
higher maximum value of The former course leads to a re¬ 
duction in the paying load. Much attention has therefore been 
devoted to the latter method. 

A most effective high lift wing section is the “slotted” wing of 
F. Handley Page (fig. 3). With this the maximum lift coefficient 
can be increased some or more. The action of the device is, 
broadly speaking, to cause the flow characteristic of stalling {st'c 
Aerodynamics) to occur at a larger angle of incidence.^ The in¬ 
crease in lift is dependent on the relative position of the main and 
auxiliary wings, i.c., on the size and shape of the slot between 
them, which can be varied in flight. With the slot closed the 
characteristics are nearly the same as those of a normal wing. 
In this respect form a (fig. 3) is superior to form b, but in prac¬ 
tice there are, with both, constructional difficulties in the way 
of ensuring a smooth and unbroken surface when the slot is closed. 

Another method which has been widely used, is to vary the 
curvature, or “camber,” of the wing (fig. 4). In general, the 
greater the curvature of a wing section the higher is the maximum 
lift, but the lower the efficiency at high speeds. This device at¬ 
tempts to secure both high lift and high efficiency by enabling 
the pilot to alter the curvature 
to suit the conditions of flight. 

The increase of lift attainable in 
this way is much less than can 
be achieved with a slot, the max¬ 
imum being about 10%. An 
automatic form of this device 
has al.so been used, the trailing 
flap being held down by elastic 
cord and therefore rising as the 
air pressure increases, i.e., as the 
speed increases. By combining 
both these methods very high 
maximum lifts have been ob¬ 
tained. 

A variation of the system of 
changing the camber is the use of 
flaps. Their use is now standard 
on the majority of airliners, hav¬ 
ing been necessitated by the 
greatly increased speeds. The in¬ 
crease in high speed and in cruis¬ 
ing speed has inevitably increased 
the stalling* speed and thus the 
landing speed. The employment 
of flaps has kept the landing 
speed at a practical figure. The 
use of flaps on the take-off also 
increases the lift and makes 
shorter take-off possible at the expense of speed. They are con¬ 
structed by hinging the under surface of the trailing edge of the 
wing in such a manner that the trailing edge may be opened by 
forcing down the under surface by a system of control from the 
pilot’s seat for landings and take-offs. Flaps have now been de¬ 
veloped of several types. Those which have thus far proved most 
practical increase the lift at stalling speed by about 25%. 

2 . POWER REQUIRED FOR FLIGHT 

^ When an aeroplane of conventional design and normal propor¬ 
tions is flying horizontally (in air of a given density) the power 

^Angle of the chord to the longitudinal axis of the aeroplane. The 
chord of the wing sections in fig. 2 is indicated by a straight line. 



Fig. 2 .—cross sections of re¬ 
cent TYPES OF AEROPLANE WINGS 



Fig. 3 .—CROSS section of the 

HANDLEY PAGE SLOTTED WING. 
WITH IT THE MAXIMUM LIFT 
COEFFICIENT CAN BE INCREASED 
SOME 50% OR MORE 



Fig. 4.—METHOD OF VARYING THE 
CURVATURE OF THE WING. IN GEN¬ 
ERAL. THE GREATER THE CURVA¬ 
TURE THE HIGHER IS THE MAXIMUM 
LIFT 


of the engine is disposed of in the following ways; 

(o) About 25% is lost owing to the inefficiency of the air¬ 
screw. 

(6) From 30% to 45% is used in overcoming the resistance of 
the air to the passage of the body, including the engine itself, the 
undercarriage and the exposed part of the wing structure, etc. 

(r) From 45% to 30% is similarly absorbed by the resistance 
of the wings. 

The choice between the alternative figures in (6) and (c) 
depends on the speed of flight, the former corresponding to low, 
and the latter to high speeds. The resistance of the parts included 
in (0) varies practically as the square of the speed of flight, and 
the corresponding power therefore as the cube. The resistance of 
the wings {c) may be further subdivided as follows: 
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Fig. S.—DIAGRAMS SHOWING HOW THE POWER REQUIRED VARIES WITH 
THE SPEED AND THE PROPORTIONS IN WHICH IT IS ABSORBED BY THE 
LOSS IN THE AIR SCREW AND BY THE RESISTANCE OF THE VARIOUS 
PARTS OF THE AEROPLANE 


(c. j) From a third to three-quarters is due to the equivalent 
of friction of the air on the surface of the wings (the profile drag). 
This varies as the square of the speed, and the power as the cube. 
If the area of the wing is changed, the profile drag changes in pro¬ 
portion. Each wing section has a typical coclficient of profile drag, 
and, apart from maximum lift, this is in fact nearly all that 
distinguishes one section from another. 

(c. 2) From two-thirds to a quarter is due directly to the action 
of the wings as generators of a lifting force (the induced drag of 
Prandtl; see Aerodynamic.s). This varies inversely as the square 
of the speed, and the power therefore inversely the speed. It 
does not depend on the shape of the wing section, or on the area 
of the wings, but (for a given lifting force, i.e,, weight) only on 
their overall width or span, being inversely proportional to the 
square of the span. This induced resistance is the essential fea¬ 
ture in which transfxirt by aircraft heavier than air differs frpm 
all other methods, for in no other is it necessary to expend energy 
in order to sustain the vehicle. About 8% of the fuel used by a 
normal aeroplane is used in this way (fig. 5). 

This division of the resistance of the wings into two parts—one 
of which increases with the sp)eed of flight, while the other de¬ 
creases, the former dependent (broadly speaking) only on the 
section and shape of the wings, the latter independent of these 
factors and governed by the extent to which the span of the wings 
allows the aeroplane to “grip” the air (see Airscrew) —was 
originally suggested by F. W. Lanchester. It lay dormant for 
some years, largely because there was not forthcoming any ade¬ 
quate theory by means of which it would be given quantitative 
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expression in terms of the dimensions of the winRs. This expres¬ 
sion has bc*cn rendered possible by the work of L. Prandtl of 
Gottingen and his collaborators, with great advantage to the 
technique of acroiilane design. Its chief merit is that it enables 
a designer to examine the economics of wing projxirtions without 
njntinual re.sort to model ex[>eriments. It has been abundantly 
verifted by compari.son with ex{)eriments. 

In normal Hying conditions, as opposed to the special conditions 
characteristic of arising from and alighting on the ground, the 
speed of an aeroplane may vary from r-2 to 3 5 times its stalling 
sliced. 'Ihe up|K‘r of these two figures can be raised by the pro¬ 
vision of mor(! power. At its lop sj^eed the engine is working at 
its full power, which is not an economical condition from the point 
of view either of the life of the engine or of fuel consumed per 
ton-mile. 'Fhe most economical speed, taking into consideration 
all the various factors, is at about 6o';v' to 75*;’^ of maximum 
flower. The diagrams in tig. 5 show the w'ay in whith the power 
rc{iuir«'d for llight de|>ends on the sfieed. llie maximum brake 
horse-power of the engine has been taken to be 100 and the mini¬ 
mum sfieed 50m. fier hour. These diagrams illustrate the rajiid 
rise of power re(|uired with the sfX'ed of llight. Tor such an aero- 
jilane the most economical Sfxed would be about 75m.|>.h., recfuir- 
ing about 50 brake horse-power. 

If the engine throttle is fully oficned at the lower of the two 
sfK'cds considered above, the aeroplane will climb. The angle of 
climb for modern commercial aeroplanes is from i in 10 to i in 
15. ['or high-fiowered war machines it may rise to t in f>, or more. 
When the engine is cut off the aeroplane will lo.se altitude, its path 
being inclined downwards at a corresfxinding angle, and the 
necessary power will be supplied by gravity. The angle of de¬ 
scent for a modern aeroplane is from i in 6 to i in S. Thus a 
passenger in an aeroplane will not in general be subjected to 
greater changes of inclination of the direction of motion than 
one who travels by road. 

3. IMPROVEMENT OF PERFORMANCE 

Airscrew EfBciency. —A loss of between one quarter and one 
third of the power of the engine in the tran.smission assemldy 
would hardly lie toler.iled in road or rail Iransjxirt. Transport by 
water, however, is burdened by a loss idcntiial in character and 
similar in amount. It arises from the fact that the profuilsive 
torce is obtained liy driving a fluid backwards. This condition 
cannot be entirely overcoiiu', but propeller etViciency can be and is 
being greatly increased, ('ommercial aeroplanes have an altitude 
operating range from scalevel to about 13.000 feet. ;\t 15,000 feet 
the air density is slightly more th.in half the air density at sea- 
level. It is obvious that a constant pitch propeller cannot have 
high eftuiency throughout that marked range of air density. If 
it is designed for high I'fluiency at the surface, where maximum 
power i.s desired for take-ott, it will have low efliciency at normal 
cruising altitudes. To meet the changing densities with changing 
alliludes, re.sort has been made to adjustalile pitch, controllable 
pitch, and automatic projiellers. The first is adjustable on the 
surface with motors dead. 'I'he second is capable of control by the 
pilot while in llight. The last is automatic. All these types arc at 
present in use as standard etiuiiiment. (.See Airscrew.) 

Resistance of the Body. —The majority of aeroplanes have in 
the nose of the body an air-cooled engine, or a water-cooled engine 
with a radiator. With this arrangement the resistance of the body 
cannot be separateii from that which is incurred in cooling the 
engine. This latter is eiiuivalent to a retluction in the power of the 
engine of from to at the cruising speed of a normal 
comrnercial aeroplane. At higher speeds the loss is greater. 

It is natural to try to recover sonic of this by placing as much 
as possible of the load carried (fuel, crew, passengers) behind 
the radiating surfaces. Rut a large part of the loss remains, be¬ 
cause such [uiris as these could, at least in principle, be placed in a 
stream-line body of v('r>’ low resistance. Such bodies would, how¬ 
ever, be hea\y, and the conventional tractor aeroplane is by no 
means a bad conijiromise, especially when an air-cooled engine is 
used. 

When a very high speed is required, as for example in racing 


aeroplanes, the cooling resistance can be eliminated by using a 
water-cooled engine in combination with a radiator whose cooling 
surface is part of the smooth surface of the wings. Such a radia¬ 
tor has been used in the Schneider Cup and Pulitzer Trophy races. 
The consensus of the opinion of designers appears to be that it is 
as yet unsuitable for employment in commercial aeroplanes. 

Resistance of the Undercarriage. —The undercarriage of an 
aeroplane has a high resistance, mainly due to the wheels. This 
condition has been met in two ways. The wheels and landing gear 
may be covered with cowling in a streamline shape or the landing 
KViiT may be retractable. In the latter case the landing gear is 
hinged in such a manner as to permit it to fold into the wings, 
fu.si-lage, or engine nacelles. The retraction is usually activated 
by hydraulic or electric .systems. Both methods of resistance re¬ 
duction are in current use. The cowling (commonly called 
“breeches”) is more common for small aeroplanes and the retract¬ 
able Kcar for large ones. 

Resistance of the Bracing of the Wings. —A few years ago 
the aeroplane was a mass of external struts and bracing with cables 
between wings, from wings to fuselage and engine bed, and be¬ 
tween the various fixed and movable controls. The tendency at 
present is toward “clean” design. Modern construction methods 
and materials permit all bracing for monoplanes to be internal. 
Whereas this requires increase in weight, it is largely balanced by 
increase in aerodynamic efliciency. All modern high speed tran.s- 
jiorts and military aeroplanes are aerodynamically “clean” and 
highly streamlined. As speed requirements increase even rivet 
heads are made flush with the surface. 

Super Atmospheric Manifold Pressure. —Of recent years 
much has been done in the development of superchargers. They 
were originally designed to avoid power loss with increases in 
operating altitude. As an unsupercharged engine i.s taken to high 
altitudes w'ith consequent decreases in atmospheric pressure, power 
decreases rapidly. The supercharger increases the manifold pres¬ 
sure and prevents undue power losses. Many modern engines 
operate at the surface with a manifold pressure well in c.xcess 
of atmospheric pressure with a resulting improx ement in sealcvel 
|x-rformance. 

4. ORIGIN OF AERODYNAMIC DATA OF DESIGN 

The designer bases his calculations on data derived from four 
main sources; (1) Theoretical investigations, such as the Lan- 
chester-Trandtl theory of the action of wings. (2) Exjieriments 
on models in wind tunnels. (3) Experiments on full scale aero¬ 
planes in llight. (4) Analysis of the measured' performance of 
aeroplanes. References to the first of the.se divisions will be found 
in the article on Aerodynamics, where also tlie principles under¬ 
lying experiments on models are dealt with. 

Wind Tunnel. —The wand tunnel has played a great part in 
the development of aeronautics. Many manufacturing firms 
possess their own tunnels, used mainly for measurements of the 
resistance of aeroplane bodies, etc., with a view to improving per¬ 
formance. National wind tunnels exist in many countries, gener¬ 
ally reserved in principle for research on problems of wide interest 
and application. 

The main advantage of model experiments is the ease with which 
the experimenter can control the conditions. 

Full Scale Experiments. —Most of the leading aircraft-pro¬ 
ducing countries carry out full scale experiments. In Great Britain 
they are made at the Royal Aircraft establishment under the 
control of the director of scientific research at the Air Ministry. 
In the United States they arc carried out by the National Advisory 
Committee on Aeronautics, by The Material Division of The 
Army Air Corps and by certain manufacturers. 

Analysis of Performance Tests. —The measurements of speed 
and climb which are made during the acceptance tests of aero¬ 
planes are a valuable source of information for the designer. 
Their analysis enables an overall compari.son between various 
types to be made on a rational basis, but necessarily lacks some¬ 
thing in precision. For each type differs from the others in many 
features, so that, for example, an obsCrv’ed difference in speed 
cannot safely be ascribed to any one peculiarity. But wa'th suitable 
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precautions reliable information can be obtained in a convenient 
form. It is found that the factors which have the greatest in¬ 
fluence on the speed and climb of an aeroplane are the horse-power 
per unit oj total weight and the total weight carried per unit of 
wing surface. For further details of the method, and its limita¬ 
tions, reports of the National Advisory Committee on Aeronautics 
(U.S.) or of the Aeronautical Research Committee (British) 
should be consulted. 

5. DISTRIBUTION OP WEIGHT 

Figure 6 illustrates the relative proportions of the total weight 
taken up by the various sections into which it is convenient to 
divide the component parts. The figures apply to an average com¬ 
mercial aeroplane of moderate size. The distribution of weight 
varies from one machine to another. 



Fig. 6.” distribution of total weight of commercial aeroplane 


Structure. —The “structure" includes a great tleal which is not 
part of the essential structure of the aeroplane. A change in the 
specified strength affects about 60 to 70^,^ only of the nominal 
structure weight. 

Power Plant. —The weight of the power plant depends mainly 
on the desired maximum speed of the aeroplane, and on the 
weight of the engine and its eciuipment per brake horse-pow'er. 
There is generally a reduction in this item if an air-cooled engine 
is used instead of a water-cooled engine. 

Fuel, etc. —I'he weight of fuel and tanks is dependent on the 
.speed and duration of flight specified, and on the standard of fuel 
economy reached by the engine. The latter factor varies little 
for modern engines, both air- and water-cooled engines now giving 
one brake horse-power hour for about A lb. of petrol. 

Crew, etc. —The crew and equipment tend naturally to absorb 
a progressively smaller proportion of the total weight as the size 
of the aeroplane increases. 

Paying Load. —The paying load, being the balance after the 
above items have been accounted for, is from 13 to 20% of the 
gross loaded weight of the aeroplane. For slow-er aeroplanes it 
may reach a much higher percentage. Compared with other means 
of transport this is a high projiorlion. Both a passenger railway 
train and an ocean liner carry a much smaller |X‘rcentage of 
paying load. That these means of transport arc able to offer 
lower fares than aircraft is due partly to the higher running costs 
of an aeroplane per pas.scnger mile, but mainly to the fact that 
the volume of passenger traffic is as yet small compared to that 
of other common carriers. 

The essential need for economy of weight in aircraft is due, not 
only to the fact that but one-fifth of its weight is available for 
paying load, but to the higher cost of carrying this load by air, as 
compared vyfth other ways. A saving in the weight of some part of 
the aeroplane of 1% of the whole allows a reduction of the cost 
of transport by about 

6. EXTERNAL FORM OP AEROPLANES 

Wings. —There is a striking lack of variation in the appearance 
as seen in plan of all modern aeroplanes. The main wings have 


a large span (.fip- 7 u) in relation to their chord, the average ratio 
of span to chord being about seven. This is a direct consequence 
of the fact that the resistance due to the generation of lift varies 
inversely as the square of the span (,§2), In some aeroplanes the 
chord diminishes towards the tip of each wing (fig. 7 b) and oc¬ 
casionally the w'ings, although of uniform chord, are “swept back 
(fig. 7 f). Neither of these modifications affects the aerodynamic 
cfliciency appreciably. 

Near the tip of each wing is an aileron or wing flap hinged 
about axes i-i (fig. 7 a) and interconnected so that an upward 
movement of one is accompanied by a downward movement of 
the other. They are operated by a .sideways movement of the 
pilot’s control column, and are the means by which the wings 
are kept level in straight flight, or banked for a turn, as may be 
required. {See also An.i:Ro\.) 

Tail Plane. —At a distance of some three chords behind the 
leading edge of the wings is the tail plane, in area about one-ninth 
that of the wings. In steady flight its function is to balance or 
trim the aeroplane, i.e., to ensure that the resultant of all the air 
forces on the aeroplane {)a.s.ses through the centre of gravity. (See 
.'\i:r(idy.\.\mics. ) It is generally in two jiarts. The front part, 
.some of the whole, is normally fixed, though means may be 
jmnided by which the pilot can alter its angle of incidence by 
rotating it about an axis such as 2-2 (fig. 7 a), thus enabling the 
aeroplane to be trimmed for flying at various speeds. This ojuTa- 
(ion is analogous to trimming (he sails of a ship so that it carries 
no weather or lee helm. In a modern aerojilane a movable tail 
plane is generally considered indispensable, unless trimming planes 
.such as Fleitner controls (de.scribed la(er) are used in which case 
the stabilizer need not be adjustable. 

The rear jiart of the tail, or elevator, is hinged on an axis such 
as 3-3 (fig. 7 a), and connected to (hi! control column in such a 
way that a forward movement of the pilot's hand depresses the 
(railing edge of the elevator and causes the machine to dive, and 
vice versa. The elevator is the primary control organ of an aero- 
])lane, since by it the pilot alters (he angle of incidence of the 
wings and hence in conjunction with the engine power controls 
(he rate of climb or descent and (he speed. (Fig. q of article Aero- 
.N'Ai'Tic’S shows control organs, and the forms which they take in 
more modern machines will be .seen in the articles, Aerial Navi- 
oation; Aviation, Civil.) 

Number of Planes. —The appearance of aeroplanes in front 
and side elevation is more varied than that in plan, owing mainly 
to the u.se of one or more planes. As many as four planes have 



Fig. 7 .—the relative sizes and areas of aeroplanes, showing 

THE span of the MAIN WINGS IN RELATION TO THEIR CHORD, WHENCE 
THE AVERAGE RATIO OF SPAN TO CHORD MAY BE DEDUCED 


been u.secl on aeroplanes, but the great majority of existing ma¬ 
chines have either one or two planes. 

An analysis of the aeroplanes de.scribed in Jane’s All the World's 
Aircraft for 1934 shows that, out of a total of nearly iroo types, 
52% were monoplanes and 48% biplanes, with no triplanes or 
quadruplancs. A similar analysis for 1927 gives, for about 600 
types,3i9r nionoplanes and (>9% biplanes. In 1922 there were 22% 
monoplane types to 789r biplanes with 8 triplanes and one quad- 
ruplanc. This trend is due partly to the development of wing 
sections of great depth in relation to their chord, and ptirtly to a 
desire to eliminate external wing bracing, but principally to the 
fact that the structural strength of the biplane i.s no longer a pri¬ 
mary consideration in view of recent developments in stressed 
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skin wing and fuselage const ruction. 

In fig. H, separate analyses are shown diagrammatically for 
aeroplanes protlured in Great iiritain, Trance, Germany, the 
United States and (Hher coururie.s. It should be noted that the 
figure.s given above refer to fypes and include both commercial 
and war aeroplanes and seaplanes. Some of these naturally exist 
only in .small ruimber.s, and .some may be confined even to one 
experimental machine, but there is evidence that all have actually 
been made and flown. Comjilete comparable data was not avail¬ 
able in but a general survey indicated that nK)ncj]:)iane out- 

numberec) biplane designs by a ratio of at least nine to one. 



Fig. e,- showing perclntage of aeroplane types produced in 

1922 AND 1934 


C'onfining attention to monoplanes and biplanes, the chief 
variations in front elevation are shown in fig. g. The high wing 
monoplane (<;) is used mainly where it is desired to have some of 
the advantages of external bracing. The low wing monoplane (/.») 
has rather less resistance and is less liable to damage by wind 
when on the ground, an imiiortant advantage. The latter type is 
the more numerous in military aircraft. 

The biplane with wings of ef|iial span (r) is the most com¬ 
mon form of acTojilane, but wings of unequal span (</) (some¬ 
times called sc sqm plane, i.e., iV plane) have many advantages. 
1 'he monoplane is rapidly taking the leading role. Fig. g (e) 
shows a large biplane with two or more engines. The right and 
left hand wings are generally not in line, but form a very llat 
upward Vee. This dihedral ani^tr (which is generally given as the 
angle between either wing and the horizontal, and varies from 0° 
to 5”) is introcluced in order to imiirovc the lateral stability of 
the machine. 

The corresyjonding side elevations of these aeroplanes arc given 
in fig. 10. In a bijdane flu* relative yiosilion of the planes as seen 
in this view varies as showm in (c), (d) and (e). In (c) and (d) 
the i>lanes are stay,y,crrd, i.e., the line joining the leading edge of 
the upper and lower yilanes is not iierpendicular to their chords. 
The angle of stagger is generally betwc'cn o'" and 30'’ and a varia¬ 
tion over this range has little if any effect on the etTiciency of the 
wings. In {d) the chord of the lower wing is smaller than that 
of the upper wing, a common variant, especially when the spans 
are also unequal (fig. 9). In (r) the wings have equal chords and 
no stagger. The tail ]>lane is here shown as a bipilane, in which 
fonn its weight can be made low for a considerable area. 

Set of the Wings.—The wing setting is (he same as the angle 
of incidence and is the acute angle between the plane of the w’ing 
chord and the longitudinal axis of the aeroplane. In British 
terminology the angle of incidence is equivalent to the American 
term angle of attack, which is the acute angle between the refer¬ 
ence line in a liody and the line of the relative wind direction 
projected on a plane containing the reference line and parallel 
to the plane of symmetry. 

Fin and Rudder.—The vertical stabilizing and controlling sur¬ 
faces. a fi.xed fin and a movable rudder connected to foot pedals 
on which the pilot’s feet rest, are situated near the tail plane. 


They perform practically the same function as the rudder of a 
boat and can be seen in more detail in fig. 9 of article Aero¬ 
nautics. The fixed fin is usually made adjustable for modern 
multiengine aeroplanes, 'fhe range of adjustment is sufficiently 
great to permit a setting such that the aeroplane will lly straight, 
when one of the wing engines is not operating, without undue 
exertion on the part of the pilot. This is particularly important 
on multiengined aeroplanes since many accidents have resulted 
from the inability of the pilot to hold a straight course after one 
engine ha.s failed at low altitude. The operating engine has a 
tendency to lift the wing on its side and pull the aeroplane into 
a power spin. 

A comparatively recent and highly efficient method of “trim¬ 
ming” the aeroplane for flight is the Flettncr Control. This is a 
hinged section of the trailing edge of the rudder which is adjust¬ 
able from the pilot’s seat. As the Flettner control i.s moved to 
the right, the airflow on its surface forces the rudder to the left. 
A .sufficient movement of the control is permitted to compen.sate 
for the loss of one engine’s power as far as directional stability is 
concerned. When the Fdettncr Controls are used the fixed surfaces 
need not be adjustable. 

As aeroplanes increase in size the amount of pressure which 
must be applied to the controls by the pilot increases to such 
an extent that his strength may be overta.xed in sharyD manoeuvres. 
To reduce the effort required auxiliary control surfaces have 
been in certain instances introduced. In ajipearance they are simi¬ 
lar to the Flettner controls but. instead of being operated by the 
pilot, arc automatic. As the right foot pedal is pressed by the 
pilot and the rudder moves to the right, the auxiliary control auto¬ 
matically moves to the left. The airflow thus assists the pilot in 
making his turn by relieving pressure on the foot, pidal. 

Both the Flettner controls and the automatic auxiliary controls 
are used on elevators (movable horizontal control surfaies) as 
well as rudders and could be used on ailerons if size of the aero¬ 
plane warrants. 

Automatic Pilot. — Many modern transport aeroplanes arc 
equipi^ed with an automatic gyroscopic pilot. The device is .so 
designed to pilot the aeroplane on a given heading. It cati be 
adjusted for climb, descent or for turns. It is so arranged (hat the 
pilot can over control by the normal use of control column and 
rudder. 

The automatic pilot has many advantages. It produces more 
.steady flight than is otherwise possible and permits the pilot to 
attend his radio and navigational duties with greater freedom. Al¬ 
though it is not a normal practice, it may be set for takeoff or 
landing. 

Position of Airscrews and Engines. —In the three sketches 
the airscrew's indicate the position of the engines. In modern 



BIPLANES 

aeroplanes the “pusher” position of the airscrew is seldom used 
except in single-engined flying boats, and in some extremely light 
sport planes such as the “Pou du Ciel” (Flying Flea), the vast 
majority of modern aeroplanes using tractor airscrews. When 
two or more engines arc used, it is customary to distribute them 
along the w’ings, as the transmission of their power by means of 
shafts and gearing from a central engine-room to airscrews in 
suitable positions involves a prohibitive weight, and an unneces¬ 
sary chance for mechanical failure. As seen in front elevation the 
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arrangements shown in fig. 11 have been used. Considerations of 
rudder control in the event of the failure of one engine make it 
desirable to f^ace the engines as near to one another as the air¬ 
screws permit. Overlapping airscrews have been used, but have 
generally given rise to troublesome vibrations. It is also desirable 
that the axes of the airscrews should be, as far as possible, on the 
same horizontal level as the centre of gravity, in order to avoid 
giving rise to couples tending to make the aeroplane rotate in a 
vertical plane when the throttles are altered {see fig. ii). 

7. STABILITY AND CONTROL 

The general principles of stability and control are dealt with 
in the article Aerodynamics, and the stabilizing and controlling 



surfaces have been referred to above. The necessary di.sposition 
and dimensions of thc.se surfaces arc derided in practice chiefly 
by direct comparison with previous designs. Since, however, aero- 
I)lanes are not merely scale copies of one type, some rational 
means of using the accumulated e.xperience of previous work is 
essential, and it is this that research into the fundamentals of 
stability and control is able to supply. Needless to say, even 
these methods break down when the aeroplane in c]uestion is not 
broadly similar to those from which the data are derived, and then 
nothing short of a thorough investigation, assisted by model cx- 
perijnents, will suffice. Very often, even with the best that can 
be done in this way, uncertainties remain, and the designer is 
for(('d. as in other branches of engineering design, to rely upon 
his ability to draw conclusions from insufficient premises. 

Stability.—Stability, the property of returning to a steady 
state of motion when deliberately or accidentally disturbed, im¬ 
plies as a necessary preliminary’ of the existence of equilibrium, or 
“trim,” in that state. An aeroplane is trimmed for a steady con¬ 
dition of flight by an adjustment of its tail plane, or adjustment 
of the Flettner controls, the elevators being left free. The degree 
of stability generally con.sidercd desirable for a commercial aero¬ 
plane can be attained by arranging the size of tail plane and the 
fore and aft position of the centre of gravity within certain limits. 
The further back the centre of gravity, the larger is the necessary 
tail area. The fore and aft position of the centre of gravity in 
relation to the wing is defined by its distance from a plane pass¬ 
ing through the leading edge of the wing pcrptmdiciilar to the 
chord, for a monoplane; for a biplane an equivalent monoplane 
wing is substituted. In normal aeroplanes this distance is usually 
about onc-third the chord, tHbugh it has varied between one- 
quarter and one-half. The height of the centre of gravity of 
an aeroplane in relation to the wing.s has a secondary effect on 
its stability. In particular a low centre of gravity is not necessary 
for stability. With the centre of gravity in the first-mentioned 
position, stability will be secured providing the product of the 
ratios 

area of tail plane and elevato r 
area of wings 

distance of tail plane from ce nt re of gravity 
chord of wings 

is greater than about 035. The latter ratio is usually about 3, 
and the former one-eighth. 


The fore and aft control required can generally be obtained 


, . area of elevator 

if the ratio-Tr—- 

area of fixed tail plane 


is about two-thirds. 


Lateral stability depends mainly on the provision of an ade¬ 
quate fin and dihedral angle. While desirable for comfort, lateral 
stability is of minor importance compared with lateral control. 

Aileron Control.—Ailerons of an area between ^ and ^ of 
that of the wings are usually provided, and give adequate control 
at all normal flying speeds. At low speeds, however (more ac¬ 
curately, at angles of attack of the wings in the neighbourhood 
of stalling), not only are normal ailerons ineffective, but they 
may actually become a source of danger, their use aggravating an 
inherent tendency of the .stalled wings to force the aeroplane into 
a spiral dive or spin. {See Aileron.) 

Rudder Control.—An effective rudder is as essential for safely 
at low speeds as effective ailerons. The efficiency of any given 
rudder dei^ends on its being arranged so that the body does not 
shield it, but it is found that when the product of the ratios 


area of rudder and fin 
area of wings 

and 

distance of ru dder from centre of gravity 
semi-span of wings 

is above 1/20, a satisfactory control is obtained. The latter ratio 
is usually about i, so that the former should not be less than 
one-twentieth. The area of the rudder is generally about 5 that of 
the rudder and fin combined. 

The efficiency and sensitivity of control surfaces have been ma¬ 
terially increased by placing tabs on the trailing edges. The tabs 
are quite small pieces of comparatively thin metal so located on 
the trailing edges as will furnish the greatest effect. Tubs smooth 
out the effect of the controls and increase control stability. They 
are used on ailerons, rudder and elevators. 


8. SAFETY OF AIR TRAVEL 

Air travel would have been much more quickly adojited except 
for a general public apprehension of tiie risks involved. These 
risks are associated with the following causes: (i) physical failure 
of the pilot, (2) fire when in flight, (3) collision when in flight, 
(4) breakage of the structure, (5) forced landing. Dangers of the 
first four types are not peculiar to aircraft and the precautions 
they involve are common to transport by road, rail and sea. Tlie 
measures adopted in air transport have practically eliminated 
them. It is mainly the dangers which may arise when an aeroplane 
is forced to land that loom large in the minds of (hose who might 
otherwise travel by air. While it cannot be said that these fears 
are entirely unwarranted, yet in so far as the design of aircraft is 
involved the jjosition is rnjiidly improving. 

Forced Landings.—Forced landings may be nece.ssitated by 
engine trouble, .structural failure, fuel shortage, weather, ice form¬ 
ing on the aeroplane or loss of knowledge by (he pilot of location. 
A well qualified pilot with a properly equipped aeroplane should 
not experience forced landings caused by loss of bearings, and 
should never experience fuel shortage. Forced landings caused by 
wTathcr, while annoying, arc not dangerou.s in a country well 
equipped with emergency landing fields. Structural failures are 
extremely rare in normal flight. Ice forming on (he wings and 
propellers is a serious problem. The danger of ice is two-fold. 
It adds considerable weight to the structure and at the same time 
decrease.s the normal efficiency thereof by spoiling the lifting 
qualities of the wings and the traction qualities of the projxjllers. 
Some trouble has also been experienced by ice forming in car¬ 
burettors and reducing engine power output. However, invention 
as well as the development of efficient meteorological services 
and weather broadcasting .systems has largely if not completely 
met the situation. It would be a rare phenomenon if ice form¬ 
ing conditions existed throughout the altitude range of the aero¬ 
plane. Altitudes for flight should be sought which do not favour 
icing. To arrive at such altitudes, however, it may be necessary 
to pass through icing layers. Since clear ice, under severe condi- 
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lions, can form at the rate of 3 inches i)er minute, it is an 
important problem which has given much cause for thought and 
exijcrimentation. Its importance has been more keenly felt in 
recent years since the development of instrument flying. I'or- 
inerly little cloud flying was attempted but with modern methods 
cloud flying is nearer the rule than the exception. 

To prevent ice from forming in carburettors, heaters are in¬ 
stalled to warm the incoming air. There has recently been devised 
a de-icer for propellers. It consists of a container holding sev- 
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eral gallons of a mixture of alcohol and glycerine. This is fed 
by gravity into a rotating slinger ring and thence to absorbent 
pads at the blade roots. 'I'hc solution moistens the surface of the 
l)lade anfl prevents adhesion of ice thereto. 

V'arious systems of preventing ice from forming on wings and 
struts have been used. The one which appears at present to have 
most jiromise is that of using vibrating rubber pads in the leading 
edge. The \ibration cracks the ice and it is carried otf by the air. 

Aeroplane engines are at i)rescnt remarkably reliable and forced 
landings due to this cause are infrecpient. With the use of two or 
more engines in aeroplam-s. capable of sustention with one engine- 
dead, an immediate forced landing due to engine failure is, al¬ 
though mfl altogether impossible, worthy of little consideration 
and no apprehension. ln.strumenls usually give some indication of 
impending engine failure and thus permit the pilot to land and 
correct the ditlicully before comiilete lo.ss of imwer results. 

I'rom the height of about 3.000 feet approximately four min¬ 
utes are available in which the pilot may choose a landing place. 
If the failure oci iirs before the aeroi)lane has reached its cruising 
altitude, the time and the corresponding area of ground in which 
this landing jilace is to be found are reduced in proportion. The.se 
considerations unfortunately may result in the pilot having to 
execute somewhat sharj) turns in order to place the aeroplane 
correctly, and it is during these that the controllability of the 
machine is mo.st severely tested. The ultimate danger lies in the 
fact that the speed of horizontal travel at the moment of landing 
cannot ])Ossibly be less than the st.dling speed. In practice with a 
tyj)i(al commercial aeroplane it will be between 55 and 70 miles 
per hour. The pilot, therefore, endeavours to make the most of 
what space is available. This consideration, combined with the 
psychological effect of the apparent increase in the aeroplane’s 
six-od as the ground is approached' may lead an inexperienced 
pilot to carry out manoeu\Tc-s at a low six-ed, where the inherent 
characteristics of the aeroiilane are least favourable and the con¬ 
trols least effective. (See above ^7.) 

9. STRUCTURAL DESIGN 

The General Problem.—The aeroiflane shown in fig. Q. article 
Akro.navtics, was designed about 1014; in general aerodynamic 
and structural design it is not fundamentally different from most 
modern aeroplanes. Regarded as a problem in structural design, 
a normal aeroplane wing, such ns that illustrated, is a double canti¬ 
lever, i.i\, two similar cantilevers joined at their roots, carrying a 
load distributed approximately uniformly over its si>an. The inten¬ 
sity of the loading begins to diminish appreciably at about one 
chord from the tip, but is still 5 of its value at the centre, at a dis- 

'To a passenger In an aeroplane t.ooo or 3.000ft. up. there Js 
generally no sensation of sjx*ed relative to the ground. 


tance of h chord from the tip. The wing itself is essentially a lam¬ 
ina, the wing sections most commonly used (see fig. 2) having a 
greatest depth of from to ^ chord. The resultant loading is 
nearly perpendicular to the chord, but its line of action (as seen in 
.side elevation) intersects the chord at a point (the so-called 
‘ centre of pressurewhose distance from the leading edge of the 
wing varies from i to ^ chord in normal flight, hut may travel 
much further to the rear—even beyond the trailing edge—in 
.special conditions. As a whole, therefore, the w-ing structure must 
he capable of taking torsion. 

Fn^m general princi|>les it would appear that the lightest way of 
bracing such a lamina would be to stiffen it intcrn.illy by longi¬ 
tudinal and transverse beams (spars and ribs), and to support 
the.se by external bracing. The arrangement of two planes, one 
above the other, connected by struts and wires to form a braced 
tubular girder, suggested itself to the earliest experimenters in 
flight. Such a solution (see fig. 9 of Aeronautics) is typical of 
the modern biplane. 

Alternatively, by tapering the wing in plan (fig. 7 b) and thus 
both reducing the intensity of loading outwards from the centre 
(though not, it appears, in projiortion to the reduction of the 
chord), and increasing the available depth at the root, the w'hole 
of (he nc(e.s.sary structure may be contained inside the covering. 
This is the principle of the internally braced wing charaeteristic 
of nearly all modern monoiilanes. It has the advantage of avoid¬ 
ing the resistance of the exposed bracing which is involved in the 
first solution. 

Comparison of Monoplane and Biplane.—Many variants 
of these two main schemes have been used, but in general there 
is a clear divi.sion between them. The first undoubtedly produces 
a lighter structure and a more compact aeroplane. For, with the 
.same total weight and wing area, the hiplani- has a smaller .span 
and chord and requires a .shorter body and .smaller tail. 

With the aid of the Prandtl theory it is ]>o.ssihle to arrive at 



Fig. 12 —comparison of plan views of monoplane and biplane 

OF SAME TOTAL WEIGHT AND PERFORMANCE 


comparative overall dimensions for a normal biplane and a mono¬ 
plane of otherwise similar characteristit s. Such a comparison is 
show'll in fig. 12. The span of the monoplane (full lines) is about 
lotfi larger than that of the biplane (thin lines), and its chord 
65^; larger. Both the length of the body and the tail area required 
by the monoplane are greater by about Each type has 

other advantages and disativanlages, but the ever increasing rela¬ 
tive number of monoplanes indicates that, all in all, they arc 
superior. (See al.so Biplane and Monoplane. ) 

Refinement in Details.—The details of the structural design 
depend largely on the materials used (see below). But the main 
problems are not essentially different from those of the design 
of onlinarv’ engineering structures, except in one particular. The 
importance of saving weight in every item of an aeroplane (§5) 
makes it economically possible to carry refinement in design 
to a point not usually attempted in any other structure. For 
the same reason elaborate calculation.s are made during the 
design, and the effect of cv'ery minor strengthening is carefully 
considered. All aeroplane structures are highly redundant and 
initial stresses are imposed on the members by tightening the 
bracing wires, in order to increase the stiffness of the structure. 
The design of modem aeroplane structure lakes account of these 
features as far as it is iwssihle to do so. in contrast to the gen¬ 
eral tendency of bridge cle.sign. for example, which tends to avoid 
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Boeing Clipper, with day accommodations for 74 passengers; used on almost 200 miles an hour. Note the retractable landing gear drawn 

Pan American Airways’ transatlantic and transpacific services. The up into the wings immediately beneath the motor 

plane weighs 42 tons 3 , British Imperial Airways DeHaviland Diana, powered with four Gipsy 

American Douglas transport powered with two Wright Cyclone motors engines of 200 horse-power each 

of 750 horse-power each. This type craft when built was considered 4. British Armstrong Whitworth mounting four Armstrong Siddeley Serval 
the fastest transport type in the world. It has a cruising speed of engines of 340 horse-power each 
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them as sources of uncertainty (jrce Bridges). Where saving of 
weight is a prime consideration such a course is not possible. 

Strength of Aeroplane Structures—Since an aeroplane 

must be able to manoeuvre rapidly, many systems of air pres¬ 
sure, differing both in distribution and in intensity, must be 
taken into account. How rapidly it should manoeuvre depends 
on its class, e./?-. small war machine must be able to execute 
safely any manoeuvre of w'hich an aeroplane is capable, whereas 
less exacting conditions suffice for a large commercial machine. 
Spins, rolls, loops have all to be considered and experiments have 
been made in order to ascertain the distribution of the air pressure 
in such manoeuvres. The fundamental manoeuvre is, however, 
that of rapid recovery from a steep dive at a high speed, and here 
the combined effect of centrifugal force and gravity produces 
an “e(]uivalent gravity” (^ee Aerodv.samics) several times the 
normal. Given the necessary control jKiwer and indifference to his 
own safety, the pilot of an aeroplane could impo.se in this way 
forces uj) to 10 or 12 times those which the structure has to bear 
in the normal flight. As much as seven times normal gravity has 
been recorded in experiments under war conditions. 

Most pilots “blank out” or temporarily lo.se control of certain 
senses, including sight, at less than 8 times normal gravity. The 
amount which an individual can stand depend.s upon physique and 
training. However, except for fighting aeroplanes the individual 
can usually stand more than can the aeia)plane. 

The ratio l)etween the effective and the normal value of gravity, 
is termed the load factor for the whole machine under the stated 
tonditions. A normal commercial aeroplane need never exi)erience 
a loa<l factor of as much as two in flight. In i>ractice it is de¬ 
signed to bear a factor of from four to six, deiRmdent on its size 
and class. The ratio between the maximum load factor considered 
in the design, for any staled form of distribution of air pressure, 
and the factor in any actual condition of flight approymiate to that 
distribution, is the nearc'sl approach to the factor of safety com¬ 
monly used in engineering. 

For a commercial aeroplane the factor of safety, as thus dc- 
tined. seldom falls below three. In normal level flight it is of the 
order of five. For a war aeroplane it may fall to ij, so that the 
most highly stressed member is loaded to two-thirds of its break¬ 
ing load, or even more, but only in extremely rapid manoeuvres. 

A commercial aeroplane has a true factor of .safety, a margin of 
strength not called upon under the worst conditions which it nor¬ 
mally experiences. The Icjad factors corre.sponding to irregularities 
in the air are ver>' small. So long as it is in the air, an aeroplane 
is exposed to much smaller risk of the failure of its structure by 
stress of weather than is a ship at sea. Any commercial aero¬ 
plane whic h conforms to the official criterion of strength, and has 
bc'cn licensed, without which it may mjt carry passengers, is 
capable of performing many manoeuvres such as looping and 
syiinning with complete safety. 

10. MATERIALS USED IN CONSTRUCTION 

Composite Structures.—The materials which have been most 
commonly used hitherto for the main structural members of 
aeroyilanes are wood and steel, with a fabric covering for the 
wings. The wood used was chietly spruce of the highest grade, and 
in many aeroplanes the whole of the main structure, with the 
exception of ties and joints, was of this material. Ties and the 
joints or fittings by which they were attached to the other mem¬ 
bers were generally of steel. Steel tubes were used in some parts, 
either, as in the undercarriage, on account of their robustne.ss. 
or, as in the control mechanism, because of their efficiency in 
transmitting torsion. 

The arrangement of the members of a conventional aeroplane 
structure of this composite character will be seen in tig. 9 of 
Aeronautics. The cross section of the w'ing spars has the 1 section 
used in general structural engineering, though the thickness of the 
web and flanges is much larger in proportion to the overall dimen¬ 
sions of the section than is usual in .steel I girders. 

The wings of the aeroplane shown in fig. g are in biplane form 
with external bracing. Composite construction has also been ap¬ 
plied to wings with no external bracing, generally, but not invaria¬ 


bly, monoplanes. 

In aeroplane construction the primary requirement is light¬ 
ness. and a modern composite aeroplane structure is on the whole 
nearly as light as one of any other type of construction so far 
developeil, fur the same strength. In so far as it embodies wood 
composite construction suffers from the following disadvantages: 

(1) Wood of a suitable grade cannot be freely obtained. (2) 
When exix)sed to the atmosphere, particularly to large changes in 
temperature and humidity, w’ood deteriorates more rapidly than 
teel or other metals. (3) Wocxl is not a reliable material. Its 
external apjXMrance is often misleading as an indication of its 
intern:il condition. (4) In acroi)lane structures glue and wood- 
screws cannot be entirely avoided. Both are sources of wcak- 
ne.^s and uncertainly. (5) When a wooden structure is involved 

an accident, many of its members break completely and 
splinter, and the structure disintegrates, whereas metal members 
often merely bend, and an all-metal structure generally preserves 
much of its original shajx*. The passengers in a wooden aeroplane 
are thus expo.sed to gre.iier danger in case of an accident. (6) 
Wood has no inherent re.sistancc to fire. 

The.sc tlisadvantages of wood have been the chief incentive to 
the development of all-metal construction for aeroplanes. 

All-metal Structures.—The development of all-metal struc¬ 
tures was originally mainly confined to replacing each of the 
wooden members of the compo.site structure described above by 
a metal member, using either steel or duralumin. In such a struc¬ 
ture the load to be borne by each member is of a fairly simple 
character and can be estimated fairly closely. Hence a compari¬ 
son of the merits of a romiiosite and an all-metal structure on 
these lines can be reduced to a comparison of typical members. 

However, recent tendency is toward Monocoque or Semi- 
Monocociue construction with the entire outer surface of the 
aeroplane of the nn 4 al stre.s.sed skin const nii lion. Recent develop¬ 
ments in the production of large, thin, uniform sheets of alum¬ 
inium alloys, and in the art of widding and riveting have made 
desirable the Monocoque tyj^e of construction in which the cover¬ 
ing of the fuselage furnishes the strength. In the Serni-Mono- 
cocjue tyiH- part of the stress is borne by the stressed skin and 
part by reinforcement. 

The metal used in fuselage and wing construction of this type 
is usually an aluminium alloy. Alclacl, a very thin sheet aluminium 
alloy which has been coated with pure aluminium, is very satis¬ 
factory in that the necessity for i)ainting is obviated. If al.so gives 
excellent results when used about salt water where salt corrosion 
usually gives trouble. 

The change from wood construction to all-metal has been pro¬ 
nounced during the past 15 ycaars. In modern all-metal aeroplanes 
aluminium alloys repre.sent from 80 to 85';^ of the total weight 
of the structure. 

Physical Properties of Materials.—The disadvantages of 
wood as a material for the structure of an aercjplane, outlined 
above, give an idea of what should be the characteristics of a satis¬ 
factory material. Thc’re is the usual difficulty, common to most 
problems of engineering design, of assessing the relative im¬ 
portance of each of these characteristics. In fact, their relative 
jxjsitions in the scale change with time and circumstances. But, 
owing to the low weight of the composite structures characteristic 
of modern aeroplanes, the technical i)roblem is simplified into 
that of finding means of making, at the worst equally light, and 
l»referably lighter structures from materials that do not share 
with wood the di.«advantages mentioned. Table I. (p. 258) gives 
the strength and specific gravity of various materials which have 
been, or arc likely to be, used for the main structural members 
of aircraft. They fall into three classes; wood, steel and light 
non-ferrous metals. The comparatively short life of wood has 
been quoted as one of its main disadvantages. Both .steel and 
aluminium alloys need protection again.st corrosion. Of the 
former spot-welded stainless steel apipcars to have great promi.se. 
Of the latter alclad has proven highly satisfactory. Although it 
would be misleading to suggest that all the problems of pirotcc- 
tion of metal structures have been .solved, the experience gained 
sugge.sts that effective protection can be given against all the 
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Fig 13 examples op metal construction or spars and ribs for 

AEROPLANE WINGS 

A. Sotliini (if corruonlwd iteol »par, ihowlng molhod of attacliing rib by moana 

of apring stciol c.hp» rlvutocl to utrutti, proMing into corrugations in 
lh« spnr 

B. Inner end of wing in ttoel, ihowing wide rib and attachment of wing to 

(uifoplano 

C. Coirugatrd ttncl eper using trantverso tubes to atiffon wotii, and duralu¬ 

min strips to ttiflon flangM 

D. Internal cmstruotion of wing In duralumin. Spar built up from sheet 

and (ingltts. Ribs made from tube and channels 

F. Simplified wing spar in duralumin. The groatest depth of each of the 
spars is about l> inches 

ordinary rauM*s of corrosion. 

Struts and Beams of Thin Metal. —It is customary to re- 
rtard ihc siriK'lc figure olitaincd liy dixiding the strength hy the 
spei ilit gr.iN ily as a figure ol merit on which the material can he 
judged, Siu li figures are not gi\en in 'I’ahle I. as they are not, 
in ta(t, a relialile triterion for all types of structural members. 

'i'lie types of members responsible for the larger jrart of the 
weight of llie struilure of an aeroplane are two, struts and 
beams, tin- latter very of Urn having to serve also as struts. Such 
members have essentially a variation of stress o\er their cro.ss 
set (ion, so that when the most heavily slre.ssed |>oint reaches the 
lunitina, .\tr<\\s of the material (this may be taken to mark the 
lailure of the member ;is .1 whole), the majority of the material is 
under a lower stress, Hence the den.sity of the material divided 
by its limiting slres.s is not in general proj^rtional to the weight 
of the member. 

In general, for a given are.i of cross section and a given limiting 
stress, the more the material can be spread out, e.g., in the form 
ol a ciiile, the greater will be the strength of the strut or beam, 
but the thinner will the material become. It ap^iears, however, 
that a limit is reached for steel when the thickness is about 
the r.idius. beyoml which an increa.se in (he radius causes a de¬ 
crease 111 strength. The member will then fail owing to local buck¬ 
ling ot the material, at a load which corresjnmds to a maximum 
.stress in the material, as calculaleil in the conventional w’ay, 
which is below the limiting stress. The design of metal struc¬ 
tures tor aircraft hinges round the disccivery of shapes of cross 
.section which will enable the limiting stress of the material to 
be reached, and will be convenient for manufacture. The members 
must also be robust to ensure that ordinary handling does not 
damage'^ them, a serious prolileni with thin sheets or tubes. 

Limiting Stress. -The limiting stress in question is probably 
what is termed the yield point in compression, the stress at which 
jilastic strain begins, lor materials sucli as mild steel. Kor high 
(ensile steel and light alloys (in practice the aluminium alloy 
known as di 4 ralnniitt is (he one most used), there is no definite 
yield point and the limiting stress is accordingly somew^hat un¬ 


certain. Shapes for members (see fig. 13) have been devised in 
w'hich the greatest stress at failure is some 60 to -0% of the 
ultimate tensile strength of the materials (see Table I., column 
headed “EffedivT Strength in Compression"), and there is reason 
to suppose that this is not far from the best that can be achieved. 
Some improvement may be anticipated from an extension of these 
results to still higher grades of steel, or from the development of 
a light alloy stronger than duralumin. 

'Hu* ruling principle in the shajyes of cross .section which have 
achieved these results with steel is corrugation of the thin sheet 
Table I. 


Material. 

Specific 

gravity. 

intimate 
'I'en.sile 
Strength 
;tons/s(|. in.) 

LfTective 
strength in 
(()mj)rcssion 
Dnns/sq. in.) 

Wood —• 

Sj)rucc. 

0-45 

aljout 3 

2 

Steel-- 

MildfM.ft). 

7-8 

26 

i.'i 

Plain carbon steel bar for 
ties (n)l(l-rollcri) 

7-8 

70 

Plain (arhon steel strip 
(cold-rolled and blued) 

7-8 

bo 

-0 

.'iV/o nickel steel strip 
(hardened and tempered) 

7-8 

(.)0 

bo 

mel.ih 

Aluminium (( f»ld-rolled) 

2-6 

lO 

8 

Duralumin 

2 85 

27 

'7 


material used The theory of the (olla{)se of corrug:ated material 
awaits development, design being at i)res('nt largely emijiriial. 
But the general nature of the strengthening effect of corrugation 
is wtII understood. A flat sheet of thin metal buckles naidiiy 
under compressive stresses. Corrugation, in any direction w'hich 
does not make too great an angle W'ith the direction of the stress, 
stiffens it against such buckling. It greatly reduces the inlluence 
of the inevitable local irregularities in actual materials, and gives 
robustness to what w'ould othcrwi.se be a very easily damaged mem¬ 
ber. It is essential in struts and beams of thin metal, to corrugate 
Ionf^itudinaily. Transverse corrugations have proved ineffective. 

Steel .strip of thickness as low as in. has been used in 
aeroplane spars and ribs. The material is either cold-rolled me¬ 
dium carbon steel, whose essential proi>erties have been improved 
by a proc'css known as blueing (heating to some 35o"C.), but is 
otherwise not heat treated, or a nickel chromium alloy steel, 
hardened and tempered. Hitherto the strip has been formed into 
the hnal shape cold and without any subsequent treatment. This 
restricts the sections which can be produced and the materials 
which can be u.sed owing to the need for ductility in order to 
avoid cracks. I’rcjgress has been made in the direedion of forming 
(he shape's w'hile the material is in an annealed state and heat 
treating subsc'quently. This method will probably supersede "hard” 
drawing and rolling. 

Tor spars of the size show'n in fig. 13, it has been found that the 
low sjH'citic gravity of duralumin makes it piTssible to use material 
of such a thickness that corrugation is not always necessary. The 
resulting shajH's resemble those used in bridge construction, 
though the lattice girder seen in fig. 13 d is found in practice to 
be heavier than the simpler shape in c. It is probable that, for 
the size of spar required in the largest present-day aeroplanes of 
the type under cliscus.sion, it is more economical of w-eight to use 
a spar compo.si'd of a few parts (such as a, c and r) than to build 
it up from many pieces. On the other hand for larger beams, such 
as are used in airships, a lattice construction is lighter. Probably 
the lightest all-metal construction for a wing structure using spars 
and ribs, etc., combines both steel and duralumin, the former for 
the main members (spars and struts) and the latter for the sub¬ 
sidiary ribs and edges. With the methods outlined above it is now 
possible to make an all-metal aeroplane as light as, and lighter 
than, the corresponding composite machine. 

Biblioorafhv.—G. P. Thomson, Applied Aerodynamics (igig) ; 
A. J. nppard and J. L, Pritchard, Aeroplane Structures (igig) ; L 
Bairstow. Applied Aerodynamics (ig^o); F. T. Hill. AeroOlane Cnn . 
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ttruction (1920); H. Glaucrt, Aerofoil Theory (1926); H. Harper. 
Steel Construction of Aircraft; F. T. Jane, All the World's Aircraft 
(published annually), and the Proceedings of the Royal Aeronautical 
Society (monthly). See also the publications of the Aeronautical 
Re.search Committee (Great Britain) and the National Advisory 
Committee for Aeronautics (U.S.A.). particularly in reference to §i 
(A.R.C.) 677, 930; ^2 (N.A.C.A.) I16; §4 (A.R.C.) .^oo (N.A.C.A.) 
221; §5 (A.R.C.) 676; §7 (A.R.C.) 67S, 740, 747, 830; §§Q and 10 
(.A.R.C.) 476, 673, 776 (N.A.C.A.) 203. 

AEROTHERAPEUTICS. In addition to the general use of 
open air and sunshine, there are several particular w.ays of using 
air for thera|X*utic purposes. Thus oxygen enriched air is used 
for those made ill through breathing irritant gases such as were 
used in warfare. These gases evoke oedema of the lungs and danger 
of suffocation through want of oxygen. So. too. in ca.ses of pneu¬ 
monia. shock and failing circulation, oxygen inhalation is useful. 
It is administered either by a mask or in a special chamber in 
which the patient is pul. In the latter ca.se great precaution must 
be taken against the danger of lire. 

Oxygen containing 5*;’; of carbon dioxide provokes deep breath¬ 
ing, and is useful in cases when the lungs retjuire expanding, as 
after operations for empyema, when hypostatic congestion of the 
lungs threatens, and in ca.ses of poisoning by carbon monoxide, as 
in ordinaiy coal-gas poisoning, etc. d'his mixture is iiarticularly 
useful for breathing during induction of and after anaesthesia 
with ether, since the deep respiration induces anaesthesia quickly, 
and wa.shes the ether out of the body at the end of the anaesthetic 
period. The breathing of nitrous oxide and oxygen in a com¬ 
pressed air chamber at half an atmosphere extra pressure gives 
deep and safe anaesthesia. 

Certain dusts in the air act as irritants to those affected with hay 
fever and asthma, r.g., the pollen of plants, s[)ores of asjicrgillus 
mould. It has been found pos.sible to relieve such patients by send¬ 
ing them to the high Alps. 

In a mercurial or sulphur bath, the patient, enveloped in a sheet, 
sits on a chair beruaith which a lamp is placed both to volatilize 
the drug and produce a steamy atmosphere. The vapour is ab¬ 
sorbed i)y the skin. This treatment is us(‘d for syphilis and also 
for scabies and other affections of the skin. (.SVe Tiir.RAi'i-.UTics.) 

Air at a low pressure is used locally for cupping and 
thus producing local congestion, the blood being drawn into the 
part to which the cupping apparatus is ai)plied at the expense of 
other organs. A similar result is got by local application of heat, 
poultices, etc. In operations where the chest cavity is opened air 
is blown into the lungs through a tube introduced through the 
larynx in order to keep the lungs distended. 

Ozonized Air. —Ozonized air has been used in treatment of 
phthisis and wounds. Ozone is an irritant to the lungs and can be 
used safely only in very weak concentrations, r.t;., in a concentra¬ 
tion just perceptible to the smell. It takes away the ix)wcr to 
smell bad odours, but otherwise has no valuable projx'rties which 
have been proven. Its chief use, then, is for deodorizing offen.sivc 
smells. (L. K. II.) 

Bibliography. —“Aerothcrapeutics,” American Journal of Physical 
Therapy, vol. 3, 1926-27. 

AERSCHOT, PHILIPPE DE CROY, Duke of (1526- 
’'595), prince of Chimay, governor general of Flanders, was born 
at Valenciennes, and inherited the estates of the ancient and 
wealthy family of Croy. He was appointed governor of the 
citadel of Antwerp when the Spanish troops withdrew in 1577. 
After a period of vacillation he deserted Don John towards the 
end of that year. Jealous of the prince of Orange, he was then 
the head of the party which induced the archduke Matthias 
(afterwards emperor) to undertake the sovereignty of the Nether¬ 
lands, and soon afterwards was appointed governor of Flanders 
by the state council. A strong party, including the burghers of 
Ghent, distrusted the new governor; and Aerschot, who was 
taken prisoner during a riot at Ghent, was only released on 
promising to resign his office. He then sought to regain the favour 
of Philip of Spain, and having been pardoned by the king in 1580 
shared in the government of the Netherlands; but he refused to 
serve under the count of Fuentes when he became governor-gen¬ 
eral in I5Q4, and retired to Venice, where he died on Dec. 11, 1505. 

See J. L. Motley, The Rise of the Dutch Republic. 
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AERTSZEN (or Aartsex), PIETER (1507-1573). called 
“long Peter” on account of his height, Dutch historical painter, 
was born and died at Amsterdam. When a youth he distinguished 
himself by painting homely scenes, in which he reproduced articles 
of furniture, cooking utensils, etc., with marvellous fidelity. An 
excellent specimen of his style on a small scale, a picture of the 
Crucifixion, may be seen in the Antwerp Museum. Aertszen was 
a member of the Academy of St. Luke, in the hooks of which he 
is entered as Langhe Peter, schilder. Three of his sons attained 
to some note as painters. 

AESCHINES (5lh century n.r.), an Athenian philosopher 
and orator and a friend of Socrates. Diogenes Laertius preserves 
a tradition that it was he, not Crito, who offered to help Socrates 
to c.scape from prison. He was always a poor man. He started a 
ix'rfumcry shojj in Athens on borrowed capital, became bankrupt 
and retired to the Syracusan court. According to Diog. Laert. 
(ii. ()i), Plato, then at .Syracuse, pointedly ignored Aeschines, hut 
this does not agree with Plutarch Dc adulatore vt omico (c. 2b). 
On the expulsion of the younger Dionysius, Aesihines returned to 
.Athens, and, finding it impossible to profess philosophy publicly 
owing to the contempt of Plalo and Aristotle, w'as compelled to 
leach privately. Besides forensic .speeches, noted for their purity 
of style, he wrote .several jihilosophical dialogues; (1) Concerfun^ 
virtue, U'helher it cent he taught; (2) Eryxias, or Erasistratus : 
(onccniiiiy, riches, whether they arc yood; (3) Axiochus: con- 
cerniny death, whether it is to be feared, —but (hose extant are 
not genuine remains. 

J. le Clorr has Riven a Latin tran.slation of (hem. with notes and 
several di.s.H'rtalions, entitled Silvae Philoloyicae, and they have been 
edited by S. N. Ki.scher (I.eipziR. lyso), and K. F. Hermann De 
Aesihin. Socral. reliy. ((Wilt. i.St;o). An amusing f.)us,saRe of a genuine 
dialoRue i.s (juoled l>y C'irero in (he I^e inventione (i. 31). Hirzel Der 
Dialoy. i. 129-140; T. (Wmiperz Creek Thinker.',, vol. iii. p. 342 (Eng. 
Irans. (j. G. Berry, London, 1905). 

AESCHINES (380-314 nr.) Athenian orator, the political 
opponent of Demosthenes. Aeschines and Demosthenes were 
both members of the first eniba.s.sy (0 Philip (Feb.-March 346 
H.C. ). Philip’s envoys ap))eared in the Assembly on Ajiril 15 and 
ib, and between these two meeh'ngs Aes( bines appears to have 
been warn over to Philip’s interest; on the J5lh he refused, with 
Demo.sthenes, to accept a d.iuse excluding Pliocis; on the 16th 
he supported a i>eace in which the qiieslion was left xague. The 
.same ambassadors went to administer (he oaths to Philiy), but, 
after so delaying on their journey (hat Philip had lime to make 
conquests in 1 'hrace, Philocrales and Aeschines (out-voting 
Demosthenes), allowed him to exclude the Pliocians. But on his 
return Aeschines falsely assured the Assembly that h(‘ had private, 
information that J’hili]) meant to support Phocis. I’he Athenians 
believed him and Phocis, left without supiiort, surrendered. 

In 345, Demosthenes accused Aeschines of mi.sconduct, but 
Aeschines saved himself by an attack on Demosthenes’ sui)|X)rter 
(in Timarchum). In 343, Demosthenes renewed the attack, and 
Aeschines secured a bare acquittal (Dc Paisa Leyatione). 

In 340, war broke out again with Philip, and thanks to Aeschines, 
who stirred up a Sacred War in 330, he managed to enter Greece 
unopposed, as general of the Amphirtyonic forces. Athens and 
Thebes, united by Demosthenes, resisted desperately, but were 
decisively defeated at Chaeroneia (338). 

Aeschines’ party secured favourable terms from Philip, and 
prosecuted Demosthenes on various charges, hut the Athenians 
loyally supported him, and in 337 it wais proposed to crown him 
for public services. Aeschines brought a yraphe paranonwn 
against the proposer (m Ctesiphontem), but the ca.se was not 
tried till 330. Demosthenes’ speech on the Crown (a vindication 
of his whole policy) secured the condemnation of Aeschines, who 
withdrew to Rhodes. 

BrBLioGRAPiiY.— Ancient Authorities.— Demosthenes, De Corona 
(edition by Goodwin, 1901) and De Falsa Legatione (see Weil, les 
Plaidoyers Politiques de D^mosthtne, 1877); Aeschines’ Speeches; 
Lives by Plutarch, Philostratus and Libanius; the Exegesis of Apol¬ 
lonius, Editions —Benseler (1835-60, trans. and notes, Weidner, 1872). 
Blass (1896); Against Ctesiphon, Weidner (1872, 1878); G. A. and 
W. H. Simcox (i 860 ), Drake (1872); Richardson (1889), Gwatkin 
and Shuckburgh (189c). English Translations. —Leland (1771)* 
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Hidfllf (iSMi), Adams (Loeb series, iqiq), and others. Srf al.-io 
Slftiiow, Arsihinis Oratori.: vita (1841) ; Marrhand, Charaktrristik dn 
Rnhu’f, Asrhinf\ (1876); (’astcl-s E%chinr, I’Oratcur the 

politiral problems sre Jiistorirs of Greece, csp. A. Holm, vol. iii . Enp. 
trun.s. iK(>^; A. Sdiad-r, Drmosth. und seitif Zeil (Leipzig, i«5f>-58f ; 
also HkM(jS'HIKN1:.S. 

AESCHYLUS (5-5-456 n.c.), Greek poet, the first of the 
only three Attic tragedians of whose work I'nfire plays survive, 
and in a very real sense the founder of the Greek drama, was 
horn at tieusis in 5:5 n.c. His father, Euphorion, belonged to 
the “Eupatridae” or old nobility of Athens, as we know on the 
authority of the short Lije of the poet given in the Medicean 
Manuscript (vee note on “Authoritie^” at the end). According to 
the same tradition he took part as a soldier in the great struggle 
of Greece against Persia; and was pre.sent at the battles of Mara¬ 
thon, Artemisiurn, S.alarnis and Plataea, in the years 4PO-479. 



jiowerof the gods, their dealings with m.in. the creek drama 
the dark mysteries of fate, the ful lire life in now in ihe c.pitoiine 

• , Muieum, Romo, behoved 

H.idt's—though largely due to his turn ot to bo that of Aeschyiu., 
mind and temper,imeiit, was doubt less con- probably of about the 5th 
neited with the place where his childhood 

was pas.sed. Eleusis was the centre of the most famous worship 
of DeinetiT w'hiih was intimately connected with the Greek beliefs 
about the human soul and the underworld. 

His dramatic career began in 4<)u n c. when he first exhibited 
at Athens; and his last work, the trilogy of the Orcstciu, was 
exhibited in 458. The total number of his jilays is slated by 
.Suidas to have been 00; and the .seven extant plays, with the 
dramas named or name.able which survive only in fragments, 
amount to over 80, so that Suidas' ligure is probalily based on 
reli.ible tr.idition. In the 5th century each c'xhibitor at the tragic 
contests produced four jilays; ancl .\c’sc hylus must tlierefore have 
competed (between 41)1) and 45S) more than 20 times. His first 
victory is recorded in 484, 15 yc*ars after his earlic'st afipear- 
ance on the stage; but in the remaining .'(> years of his dramatic 
acti\ity at Athens he was successful at least u times. Perhaps 
the most striking evidemee of his excejitional jiosilican among his 
contemixuaric-s is the well-known decree passed shortly after 
hi.s death that whosoever desired to exhibit a play of Aeschylus 
should “receive a chorus,” i.c., be oflicially .illow’ed to produce the 
dr.'ima at (he Dionysia. The existence of this decree, mentioned 
in the IJJr, is strongly confirmed by two ixtssagos in Aristophanes: 
first in the prologue of the A( liarniatts (acted in 4:5), where the 
citizc'ii relatc's his great disappointmemt, when he took his seat 
in the theatre “expecting Aeschylus," to find that when the play 
came on it was Theognis; and secondly in a scene of the Erogx 
(acted 405 n e ), where the throne of (loetry is contested in Hades 
betweem Aeschylus and Euripides, the former complains (/'>. 
S(i()) that “the battle is not fair, because my own poetry has not 
died with me. while Euripides’ has died, ancl therefore hr will 
have it with him to recite "—a clear reference, as the scholiast 
points out, to the continued production at Athens of Aeschylus’ 
plays after hi.^ death. 

The only other incidents recorded of the pool's life that de¬ 
serve mention arc- connected with his Sicilian visits, and the charge 
pieferrecl against him of repealing the "secrets of Demcter.” This 
tale is mentioned by Aristotle (Eth. iii. 2), and Eustratius (12th 
century) quotes fream one Hcradeides Pontius the following ver¬ 
sion ; 


I The )»oet was acting in one of his own plays, where there was 
; a reference to Dcmetcr. The audience suspected him of revealing 
j the inviolable secrets, and rose in fury; the poet fled to the altar 
. of Dionysus in the orchestra and so saved his life for the 
moment. He w’as afterwards charged with the crime before the 
Areopagus; and his plea "that he did not know that what he 
said was secret” secured his ac(|uittal. The commentator adds 
that the prow'c'ss of the poet (and his brother) at Marathon was 
the real cau.-.c of the leniency of his judge.s. Jn the above .shape 
the story dates back to the 4th century; and as the main fact 
sc-(.“nis accepted by Aristotle, it is probably authentic. 

As to his foreign travel, the suggestion has been made that 
certain descriptions in the Persar, and the fact that he wrote 
a trilogy on the story of the Thracian king, Lycurgus, seems to 
point to his having visited Thrace, This, however, remains at 
best a conjecture. For his repeated visits to Sicily, on the other 
hand, there is conclusive ancient evidence. Hieron the First, tyrant 
of Syracuse (478-467), who invited to his court famous poets 
ancl men of letters, had founded a new town, Aetna, on the site 
of Catana. About 476 Aeschylus was entertained by him, and 
at his recjuest wrote and exhibited a play called 7 'hr lEomen of 
Aetna in honour of the new town. He paid a second visit .about 
472, the year in which he had produced the Persae at Athens; 
ancl the play is said to have been repeated at Sxracuse at his 
patrcjn’s rcajuest. Hieron dic'd in 467, the year of the Seven at^ainst 
Thebes; but after 45.8, when the Orcsteiu was c.xhibitcai at Athens, 
we find the i)oct again in Sicily for the last time. In 45'') he died, 
and was buried at (iela; and on his tomb was placed an epit.ijih 
in two elegiac cou[)lets .saying: “Iteneath this stone lies Aeschylus, 
.son of lauphorion, the Athenian, who perished in the wheat-bear- 
j ing land of Gcia; of his noble prowess the grove of Marathon 
I can speak, or the long-haired Persian who knows it well. ” I’he 
I Life says this epit.aph was inscrilied on his grave by the peojile 
of Gcda. while Alhenaeus and I'ausanias attribute it to Aeschylus 
J’robably most j)ec)]>le would agree that only the poet liimself 
could have praised the soldier and keiit silence about the poetry. 

Of the marvellous traditions which gathered round his name 
little need be said. Pausanias’ tale, how Dionysus appewred to 
the j)c)et whem a hoy and bade him write a tragedy—or the 
account in the Life, how he was killed by an eagle letting fall 
on his head a tortoi.se—clearly belong to the same chess of 
Ic'gc'nds as the store* that Plato was son of Afiollo. Less sujxt- 
i natural, but hardly more historical, is the statement in the* Life. 
that the poet left Athens for Sieily in eonsequenee of his defeat 
in (he dramatic contest of 408 by Sophocles; or alternatively 
because Simonidc*s’ elegy on the heroccs slain at Marathon was 
preferred to his own. Neither story fits the facts; for in 407, 
(he next year after Sophocles' success, we know that .\es(hylus 
won the prize of tragedy with (he Septem; and the Mtirathon 
eli'gy must have been written in 4CJ0 aliout 14 years before his first 
visit to Sicily, 

Aeschylus’ Plays. —In passing from Aeschylus’ life to his 
work, we have obviously far more trustworthy data, in the seven 
c'xlant plays (with the fragments of more than 70 othins), and 
jiarticularly in the invaluable help of Aristotle's Poetics. The 
real importance of our poet in the development of the drama 
(jcr Draxi.a: Creek) as compared with his predecessors is shown 
by the fact that Aristotle, in his brief review of the rise of 
tragc'dy {Poet. iv. 13), names no one before Aeschylus. 

Tragedy grew out of the old choric song to Dionysu.s, to which 
was added first a spoken interlude by the chorus-leader, and later 
one actor (at first the poet), whom the mask enabled to ajipear 
in more than one part. But everything points to the fact that in 
the development of the drama Aeschylus was the decisive inno¬ 
vator. The two things that were important, when the 5th century 
began, if tragedy w*as to realize its possibilities, were (i) the 
disentanglement of the dialogue from its position as an interlude 
in an artistic and religious pageant that was primarily lyric; and 
(2) its general elevation of tone. Aeschylus, as we know on the 
express authority of Aristotle {Poet. iv. 13), achieved the first 
by the introduction of the second actor; and though he did not 
j begin the second be gave to it the decisiv'e impulse and consura- 
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mation by the overwhelming effect of his serious thought, the 
stately splendour of his style, his high dramatic purpose, and 
the artistic grandeur and impressiveness of the construction and 
presentment of his tragedies. 

As to the importance of the second actor no argument is 
needed. The interacting personal influences of different char¬ 
acters on each other arc indispensable to anything that c.an be 
called a play, as wc understand the word; and. without two 
“personae dramatis'’ at the least, the drama in the strict sense 
is clearly impossible. The number of actors was afterwards in¬ 
creased; but to Aeschylus is due the essential stej); and therefore, 
as was said above, he deserves, in a very real sense, to be called 
the founder of Athenian tragedy. 

Of the seven extant plays. Suppliers, Prrsae, Sepfrtn contra 
Thrbas, Prometheus, Agamemnon, Choephoroe and liumenides, 
live can be dated with certainty, as the archon’s name is pre¬ 
served in the Arguments; and the other (wo approximately. The 
dates rest, in the last resort, on the didaskalia, or the otlicial 
records of the contests, of which Aristotle (and others) com¬ 
piled catalogues; and some actual fragments have been recovered. 
The order of the plays is probably that given above: and cer¬ 
tainly (he Persae was acted in 47?. Septem in 407, and the trilogy 
in 458. The Suppliers is generally regarded as the oldest; and 
the best authorities tend (0 i)Iace it not far from 400. The early 
date is strongly confirmed by three things: the extreme simplicity 
of the plot, the choric (instead of dramatic) opening, and the 
fact that the percentage of lyric pas.sages is 54, or the highest 
of all the seven plays. The chief doulit is in regard to Prometheus, 
but (he very low percentage of lyri(s (only 27, or roughly a 
Cjuarter of the whole), and still more the strong characterization, 
a marked aiKance on anything in the first three idays, point to 
its being later than any except the trilogy, and suggest a date 
somewhere about 460, or ])erhaps a little earlier. A few' coni- 
nu'uts on the extant plays will help to indicate the main points of 
Aeschylus' work. 

Supplices.—The exct*i)(ional interest of the Suppliers is due 
to its date. Being nearly 20 years earlier than any other extant 
jday. it furnishes evidence of a stage in the evolution of Attic 
drama W'hich w'ould othtirwi.se have been unrepresented. It prob¬ 
ably resembles in general structure the lost works of Choerilus, 
Phrynichus, Pratinas and the 6th century pioneers of drama. 

The plot is briefly as follows; the 50 daughters of Danaus (who 
are the chorus), betrothed by Aegyptus (their fathers brother) 
to his 50 sons, flee w’ilh Danaus to Argos, to e.scape the marriage. 
They claim the protection of the Argivc king, Pelasgus; and he 
(by a i)lcasing anachronism) refers the matter to the jK^ople, who 
agree to protect the fugitives. 'Phe pursuing fleet of suitors is 
seen approaching; the herald arrives, orders off the cowering 
Danaids to the ships and finally attempts to drag them away. 
Pelasgus interposes with a force, drives off the Egyptians and 
saves the suppliants. Danaus urges them to prayer, and the 
grateful chorus pa.ss away to the shelter offered by their pro¬ 
tectors. 

It is clear that we have here the drama ju.st developing out 
of the lyric pageant. The interest still centres round the chorus. 
Character and jilot—the two essentials of drama—are both here 
rudimentary. The play is a single situation. It should not be 
forgotten, indeed, that the play is one of a trilogy—an act, there¬ 
fore, rather than a complete drama. But wc have only to com¬ 
pare it with tho.se later plays of which the same is true, to see 
the difference. Even in a trilogy, each play is a complete whole 
in itself, though also a portion of a larger whole. 

Persae.—The next play that has survived is the Persae, the 
only extant Greek historical drama. The plot is still severely 
simple, though more developed than that of the Supplices. The 
opening is still lyric, and the first quarter of the play brings 
out, by song and sfjeech, the anxiety of the people and queen 
as to the fate of Xerxes’ huge army. Then comes the messenger 
with the news of Salamis, including a description of the sea- 
fight itself which can only be called magnificent. The play is 
not a tragedy in the true Greek sense; its real aim is not the 
“pity and terror” of the developed drama; it is the triumphant 
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glorification of Athens, the exultation of the whole nation gathered 
in one place, over the ruin of their foe; and one effective inci¬ 
dent is the raising of Darius’s ghost, and his prophecy of the 
disastrous battle of Plataea. But in the ghost’s revelations there 
is a mixture of audacity and naivete, characteristic at once of the 
poet and the early youth of the drama. 

Septem Contra Thebas. —Fi\e years later came the Theban 
tragedy, which is (like the Suppliers) one of a connected series, 
dealing with the evil fate of the Theban house, and traces the 
fate through three generations, Laius, (Jedipus and the tw'o sons 
who die by each other's hands in the fight for the Theban sov¬ 
ereignty. This family fate, where one evil deed leads to another 
after many years, is a larger conception, strikingly suited to 
Aeschylus' genius, and constitutes a notable stage in the develop¬ 
ment of the Aeschylean drama. In the last extant work, the 
Oresteia, the poet (races the tragedy of the Pclopicl family, from 
.Agamemnon's first sin (0 Orestes’ vengeance and purification. 
.And (he names of several lost plays iioint to similar handling of 
the tragic trilogy. 

The Seveti against Thebes is the last play of its series; and 
again the plot it; severely .simjilc. Father and grandfather have 
both perished mi.serably; and (he two princes both claim the 
kingdom. Etcodes has driven out I'olyneices. who fled to Argos, 
gathered a host under sevi-n leaders (him.seif beiijg one), and 
when the play opens has begun the siege of his own city. The 
king appears, warns the peoi)le, ihides the clamour of women, 
aj)i)oints seven Thebans, including himself, to defend the seven 
gates, dei)arts to his post, meets his brother in battle and both are 
kdled. The other chieftains are all slain, and the enemy beaten 
off. The two dead princes are buried liy their two sisters, who 
alone are left of the royal house. 

Various signs of the early drama arc here manifest. Half 
the play is lyric; there is no complication of i)lo(; the whole action 
is recited by ine.s.serigers; and the ])redicled mutual slaughter of 
(he princes is brought about by no accidental stroke of destiny, 
but by the choice of the king, Eteocles himself. On the other 
hand, the opening is no longer lyric (like the two earlier plays) 
but dramatic; the main scene, where the king appoints the seven 
defenders, must have bc'cn an impressive spectacle. One novelty 
should not be overlooked. There is here the first passage of 
dianoia, or general reflection of life, which later beearae a regu¬ 
lar feature of tragedy. Eteocles muses on the fate which involves 
an innocent man in the company of the wicked so that he shares 
unjustly their deserved fate (Tlieh. 507-608). The whole part 
of I'.teorles shows a new effort of the poet to draw character, 
which may have something to do with the ri.se of Sc)))hoclcs, who 
in the year before (408) won the jirize of tragedy. There remain 
only (he Prometheus and the Oresteia, which show such marked 
advance that (it may almost be said) when we think of Aeschylus 
it is these four plays we have in mind. 

Prometheus.—^I'he Prometheus-trilogy consisted of three 
plays; Prometheus the Firc-bringer, Prometheus Bound, Pro¬ 
metheus Unbound. The two last necessarily came in that order; 
the Fire-brwgcr is probably the first of the trilogy. That Prome¬ 
theus sinned against Zeus, by stcxding fire from' heaven; that he 
was punished by fearful tortures for ages; that he was finally 
reconciled to Zeus and set free—all this was the ancient tale 
indisputably. Those who hold the Firc-bringcr (Ilepcji^pos) to 
be the final play, conjecture that it dealt with the establishment 
of the w'onship of Prometheus under that title, which is known to 
have e.xistecl at Athens. But the other order is on all grounds 
more prcibable; it keeps the natural sec|uence—crime, punishment, 
reconciliation, which is also the sequence in the Oresteia. And if 
the reconciliation was achieved in the second play, no scheme of 
action sufficing for the third drama seems even plausible.^ 

The play that survives is a poem of unsurpassed force and 
impressiveness. Nevertheless, from the point of view of the 

*The Eumenides is quoted as a parallel, because there the establi.sh- 
ment of this worship at Athens concludes the whole trilogy; but it 
is forgotten that in Eumenides there is much besides—the pursuit of 
Orestes, the refuge at Athens, the trial, the acquittal, the conciliation 
by Athena of the Furies; while here the story would be finished 
before the last play began. 
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development of drama, there seems at first sif^ht little scope in 
the story for the normal human interest of a tragedy, since the 
actors are all divine, except lo; and between the opening where 
i'roinetheijs is nailed to the Scythian rock, and the close where 
(he earthquake eiigulf.s the rotk, the hero and the chorus, action 
in the ordinary sense is ipxo facto impossible. Thi.s is just the 
opportunity for the {luet's bold iriventiveness and line imagina¬ 
tion. 

Oceanus, the well-meaning jialavering old mentor, and Hermes, 
the blustering and futile jack-in-ofhee, god.^^ though they be, are 
vigorous, audac ious and very human charac ter-ski‘f che.s; the soft 
entrance ol the ( onsoling nymphs is unspe.ikahly beautiful; and 
the prophecy of Jo's w’anderings is a sinking exanqile of that 
new keen interest in the world out .side which was felt by the 
Greeks of the 5th century, as it w'as felt hy the Elizabethan 
English in a viTy similar epoch of national spirit and enteryirise 
:?,ooo years later. Thus, though dram.itic action is by the nature 
of the ca.se impo.s.dble for the hero, the vdsilors provide real 
drama 

Another important point in the development of tragedy is 
what W'e may call th<’ "fial.imcd issue." 'I'he hero is both a victim 
and a rebel. He is punished lor his henehts to man; hut though 
Zeus is lyraniious, tin* herebs reckless defiance is shocking lo 
Greek feeling As the play goes on. this is subtly indicated hy 
the attitude of the chorus, d'hey enti'r overtlowing with |)ity. 
They are slowly alienalcsl by the hero's imiiiety; but they decline, 
at the la'^l < risis, the nie.in advice of Hermes lo desert I’ro- 
niel hells; and in the tinal cr.ish ihc-y share his fate. 

OrcKteia.—The last and greatest work of Aeschylus is the 
Orcstcia, which also has the interest of Ix'ing the only complete 
trilogy preserved to ns, .\s in Prornrtfirus, the plot, at first 
sight, is such that the conditions of drama seem to exclude much 
development in c h.ir.n li'r-drawing. The gods are everywhere 
at the root of the action, 'riie inspired prophet. Calchas. has 
dernaiicled (he sacrilicc* of the king's daughter, Iphigeneia. to ap- 
pe.ise the offended .Artemis. The* inspired t'assandra, brought in 
as a sjiear-w'on slave* from conciuered 'rrov, reveals the murderous 
past of the I’c-lopid house, am! (he imminent slaughter of the 
king hy his wife*, .Apollo orders tin* son, Orestes, to avenge* his 
father by killing the murclert'ss. and protreis him when after the 
deed he takes sanetuary nt Delphi. The Erinyes (“Furies”) 
(lursue him over land and .sea; and at last Athena gives him 
shelter at Athens, summons an Athenian council to jucJge his 
guilt, and when the court is equally divided gives her casting 
vote for mercy. The last act ends with the reconciliation of 
Athena and the Furies; and the latter rec'eive a shrine and wor¬ 
ship at Athens, and promise favour and prosperity to the great 
city. The scope for human drama seems deliberately restricted 
by such a story so handled. Nevertheless, the growth of charac¬ 
terization is not only visible hut remarkable. Clytaemneslra i'^ 
one of the most powerfully pre.sented characters of the Greek 
drama. And there is one other noticeable point. In this tri!c»gy, 
Aeschylus, for the first time, has attemj)ted some touches of char¬ 
acter in two of the humbler [>art,s, the watchman in A^atncmtwyi, 
and the nurse in the Choephnroe. These two are veritable figures 
drawm from contemporary life; vincl though both appear only once, 
the innovation is most significant, and esp(*cially as adapted by 
Aeschylus 

Aeschylus' Characteristics.—It remains to say a word on 
two more points; the religious ideas of Ae.*^chy)us and some of the 
main i har.u (eristics of his poetry. The religious aspect of tht* 
drama in one .sen>e was prominent from the first. But the new 
spirit imported by the genius of Aeschvlus was religious in a 
profouruler me.ming of the term. The sadness of human lot. the 
[)ow(‘r and mysterious dealings of the gods, (heir terrible and 
inscrutable vvralli and je.iluusy iaga and pht/lottos), their certain 
vengeance upon sinner>, all the more fearful if delayed—such 
are the poet s coiisUint ihc'mes. especially in (he Onstrla. An«l 
at times, partiiul.irlv in the Trilocw in his referi'iire to the divine 
power of Zeus, he almo-l approadies a stern and sombre mono¬ 
theism 

Gnc .''[K'cially noteworthy point in (lie Agamemnon is his ex¬ 


plicit repudiation of the common Hellenic view that prosperity 
brings ruin. In other places he seems to share the feeling; but 
here (Ag. 730) he goe.s deeper, and declares that it is not 6X^os 
but always wickt*dnc,ss that brings about men’s fall. All through 
there is a recurring note of fear in his view of man's destiny. In 
one remarkable passage of the Eumcnidcs (S17--525) this fear is 
extolled as a moral power which ought to be enthroned in men’s 
heart.s, to deter them from impious acts or from the pride that 
impels them to such sins. 

(If the poetic qualities of Aeschylus’ drama and diction, both 
in the lyrics and the dialogue, the briefest word must here suffice. 
He is everywhere distinguished liy grandeur and power of con- 
teplion, presentation and expression, and most of all in the latest 
works, the Prometheus and (he Trilogy. He is pre-eminent in 
depicting the slow approach of fear, a.s in the Persae ; the immi¬ 
nent horror of impending fate, as in the broken cries and visions 
of Ca.s.san(lra in the Atinmetnnon (1072-1177), the long lament 
and prayers to the nether powers in the Cltoephomc (.G5-47^), 
and the gradual rousing of the slumbering i'uries in the Eumenides 
(117-130). 7 'he fatal end in these tragedies is fore.seen; but 
the (‘ffeci is due to its measured advance, lo the slowly darken¬ 
ing suspense which no poet has more powerfully rendered. Again, 
he is a mas(cr of contrasls, a.s when the floating vision of con¬ 
soling nymphs appears to the tortured Prometheus (115-135); 
or the unmatched lyrics which tell (in the A^ametnnoti, 22S-247) 
of the death of lphig<*nc*ia; or the vision of liis lost love that the 
night brings lo Menclaus (410-426). And not least noticeable 
is the extraordinary range, force and imaginativeness of his dic¬ 
tion. (^ne example of his lyrics may be given which w'ill illus¬ 
trate more than one of these points. It is taken from the lament 
in (he Seplem, sung hy the chorus and the two sisters, while fol¬ 
lowing the funeral procession of the princes. [Sept. S5.}-86o);— 

N.iy, witli the waiflinp: i':ale of your .sieh.*^. niv .sisfors. 

Heat on your heads with your hands the stroke as of oars, 

The -stroke that |)a.s.se.s ever acro.ss .Ac)u*ri)n. 

Speeding on its way the blark-rohed sai tetl bark, — 

Ttie Irark .Ajrollo r ornes not m ar. 

The bark llral is hidrlen from th(* sunlight - 

To the shore of darkness that welcomes all! (A. Si.) 

Hiiu.kk;kai*uy. - .IfW/ior/n’r*'.■ The chief authority for the (ext Is a 
single m.s, at Florence, ot the early nth century, known as the 
Medieean or M., written by a profession.d senbe ami revised b_\ a 
contemporary scholar, who corrected the cop\ ist’s mistakes, added the 
srholia, the arguments and the dramaii\ pcr.sonae of three pla\s 
(Theb., /Igr/w., Eum ), and at the end of the Life oj Aeschylus and 
the CtitiiluiiUf of his dramas. The ins. ha.s also been further eotreelcd 
f)V later hand.s. In 1890 the Italian Ministry of Public In.struction 
pulili.shed the ms. in photographic facsimile, with an instructive 
prefaee by Signor Rostagno. Besides M. there are some eight later 
m.s.s. (i.ph to i.sth eentury). and numerous copies of the three select 
plays (Sept., Prrs., Prom.) wdiich were most read in the later 
Byzantine period. The.se later m.ss. arc of little value. 

Jidilion.s - The three first printed coi)ies (Aldine, 1518; Turnebus 
and Robortello, 1552) give only tho.se parts of Agamemnon found in 
M.. from which ms. si>me leaves were lost; in 1557 (he full text was 
re'-toreil by Vettori (Victorius) from later m.ss. After these four, 
tlie chief editions of the seven plays were those of Scliiit/. J’orson, 
Butler. Wellauer. llindorf, Bothe, Ahrens, Paley, Hermann, Ilartung, 
Weil, Merkel, Kirchlud'f and Wecklein. Editions ol separate plays, 
special studies, etc. VVilanunvitz-MocIlendorl, Enger, Conington, 
Blaytles, (."ofiet, Meineke, Madvig, Ellis, W. Headlam, Havies, Tucker, 
\’errall, Haigh and Hoernle. The Fragments have been edited by 
Mauck and also liy Wecklein. The Aeschylean staging is discussed 
in Albert Muller’s Lrlirhuch der gricchisehen Hulinenalterihumer ; 
in “Die Buhiu* des Aeschylos,” by Wilamowitz [Hermes, x\i.) ; in 
Smith's Diet, of Antiquities, art. “Thcatrum" (R. C. Jebh) ; in 
Dbrpfeld and Reisch [Das griechische Theater). Haigh s Attic Theatre, 
and Gardner and jevons’ Manual of Greek Antiquities. Fmglish verse 
IranslaLitms; Agamemnon, Milman and R. Brow ning; Oresleia, Sup¬ 
pliants, Per.sae, Se'oen against Thebes, Prometheus ]’inctus, by E;. D. .A. 
Morshead; Prometheus, E. B, Browning: the whole seven plays, Lewis 
('amptiell. Orestria by G. Murrav, by R. C. Trevelyan, by G. M. 
Cookson; prose translation by W. G. and C. E. S. Headlam. 

AESCULAPIUS, the Latin form of Asklepios {'AaK\r)Tnos) 
the name of the Greek god of medicine, the son of Apollo and the 
nymph Coronis. He probably came from Thes.saly. The centaur 
Cheiron taught him the art of healing. At length Zeus, who, being 
afraid that he might render all men immortal, slew him wnth a 
thunderbolt (ApoUodorus iii. 10; Pindar, Phtlna, 3; Diod. Sic. iv. 
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71), Homer mentions him as a skilful physician, whose sons, 
Machaon and Podaleirius, are physicians in the Greek camp before 
Troy {Iliad, ii. 731). Temples were erected to Asklepios in many 
parts of Greece, near healing springs or on high mountains. The 
practice of sleeping {inciibatio) in these sanctuaries was very 
common, it being supposed that the god effected cures or pre¬ 
scribed remedies to the sick in dreams. All who were healed 
offered sacrifice (especially a cock) and hung up votive tablets, 
recording their names, their diseases, and the manner in which 
they had been cured. Many of these tablets have been discovered 
at Epidaurus, the god s most famous .shrine. Herodas {Mimes, 4) 
gives a description of one of his temjjles, and of the offerings made 
to him. The cult of Asklepios was introduced into Rome by order 
of the Sibylline books (203 b.c.), to avert a pestilence. The god 
was fetched from Epidaurus in the form of a snake and a temple 
assigned him on an island in the Tiber (Livy x. 47; Ovid, Metnm. 
XV. 022). Asklepios is commonly represented standing, dressed in 
a long cloak, with bare breast; his usual attribute is a club-like 
staff with a serpent coiled round it. He is often accompanied by 
Tclesphorus, the boy genius of healing, anil his daughter, Hygieia, 
the goddess of health. Votive reliefs rci>resenting such groups 
have been found near the temple of Asklepios at Athens. 

Bibi.iogkapiiy.—L. Dyer, The Gods in Greece (i8qi); Jane E. 
Harrison, Prolegomena to the Study of Greek Religion (1903) ; R. 
t'aton. Temples and Ritual of A. at Epidaurus and Athens (igoo); 
arbrles in Pauly-Wissowa’s Real-Encyklopadie, Rosrher’s Lexikun der 
Mytliologie: T. Panofka, Asklepios und die Asklepiaden (1X40) ; Alice 
Walton, “The Cult of Asklepios," in Cornell Studies in Classical 
Thilologv, iii. (1894) ; W. H. D. Rouse, Greek Votive Offerings (1902) ; 
Mary Ilainilton, Incubation (1906) ; L. R. Earnell, Greek Jlero Cults 
(1921): W. A. Jayne, 'The healing Gods of Ancient Civilizations 
(192.S). 

AESERNIA (mod. Iseniia, Italy), Samnite town 58 mi. N.E. 
of Beneventum on the road to (.'orfinium, at the junction of a road 
past Venafrum to the Via Latina. The.se routes are all followed 
i)y railways to Campobasso, Sulmona and Caianello. A Roman 
colony from 263 n.c., it became the headquarters of the Italian 
revolt after the loss of Corfinium, and w'as only recovered by Sulla 
at the end of the war, in 80 b.c. Massive ancient walls serve as 
foundation to modern ones. 

AESOP (Gr. Acocottos), author of Fables about animals, gen¬ 
erally with a didactic purpos(\ which have giv'en their name to a 
whole class of stories, is supposed 
to have lived from about 620 to 
560 B.c. The place of his birth 
is uncertain. He was the slave of 
ladmon of Samos and met with a 
violent death at the hands of the 
inhabitants of Delphi. When a 
pestilence came upon them, the 
Dclphians offered compensation 
for his death, and the award was 
claimed by ladmon, grandson of 
his old master. Herodotus, who 
is authority for this (ii. 134), 
docs not state the cause of 
Aesop’s death; various reasons 
arc assigned by later writers — Aesop, sitting in the doorway. 
his insulting sarcasms, the em- recounting one of his famous 
bezzlemern of money entrusted to 

him by Croesus for distribution -Aesopi vita latine cum venione 
at Delphi (Schol. Ar. Vesp. Ilalica." etc., prlnUd in Vontce, March 
1446), the theft of a silver cup. 27,1492 

Aesop must have been freed by ladmon, or he could not have 
conducted the public defense of a Samian demagogue (Aristotle, 
Rhetoric, ii. 20). Legend says that he afterwards lived at the 
court of Croesus, where he met Solon, and dined in the company 
of the Seven Sages of Greece with Periander at Corinth. But it is 
impossible to say whether there is any grain of fact in this con¬ 
fused chronology. During the reign of Peisistratus he is said to 
have visited Athens, on which occasion he related the fable of The 
Frogs asking for a King, to dissuade the citizens from changing 
Peisistratus for another ruler. 

The current stories about him are derived from a hfe, or rather 



romance, prefixed to a book of fables, purporting to be his, col¬ 
lected by Maximus Planudes, a monk of the 14th century. This 
describes him as ugly and deformed, as he is represented in the 
marble figure in the Villa Albani at Rome. That this life, however, 
was in existence a century before Planudes, appears from a 13th- 
century ms. of it found at Florence. In Plutarch’s Symposium 
of the Sevett Sages, at which Aesop is a guest, there are jests on his 
original servile condition, but nothing derogatory is said about his 
personal appearance. We arc further told that the Athenians set 
up a noble statue of him by Lysippus, which furnishes a strong 
argument against the fiction of his deformity. The obscurity in 
which the history of Aesop is involved has induced some scholars 
to deny his existence altogether. 

It is probable that Aesop did not commit his fables to writing 
(iru.f/j.y, 1259; Plato, Phaedo, 61 b). Demetrius of Phalcrum 
(345-283 B.c.) made a collection in ten books, probably in prose, 
which has been lost. Next appeared an edition in elegiac verse, 
cited by Suidas, but the author's name is unknown. Babrius, a 
Roman, turned the fables into choliambics in the earlier part of the 
3rd century a.d. The most celebrated of the Latin adapters is 
Phaedrus, a freedman of Augustus. Avianus (of uncertain date, 
perhaps the 4th century) translated 42 fables into Latin elegaics. 
The collections, which we possess under the name of Acsop*s 
Fables, are late renderings of Babrius's version, or Babrius was 
translated into Syriac, and back again into Greek. Ignatius Dia- 
conus, in the olh century, made a version of 53 fables in choliambic 
tetrameters. Stories from Oriental .sources were added, and from 
these collections Maximus Planudes made and edited the collection 
which has come down to us under the name of Aesop, and from 
which the popular fables of modern Europe have been derived. 

UiBi.ioGRAPiiY.—For further information see the article Fabi.e; 
Bentley, Dissertation on the Fables of Aesop; Du M^ril, Poisics 
incites du moycn age (1854) ; J. Jacobs, The Fables of Aesop (1889) ; 
i. The hi.story of the Ae.sopic fable; ii. The Fables of Aesop, as first 
I)rinted by William Caxton (148.D, from his French translation; 
Hervieux, Les FabuUstes Latins (1893-99). Before any Greek text 
appeared, a Latin translation of 100 Fabulae Aesopicae by an Italian 
scholar named Ranuzio (Renutius) was published at Rome, 1470. 
About 1480 the collection of Planudes was l)rought out at Milan by 
Buono Accorso (Accursius), together with Ranuzio’s translation. This 
edition, whicJi contained 144 fahlc-s, was frequently rerprinted and 
additions were made from time to time from various mss. —the Heidel¬ 
berg (Palatine), Florentine, Vutiain and Augsl)urg—by Stephanus 
(1547), Ncvclet (1610), Hudson (1718), Hauptmann (1741), Furia 
(1810). Coray (1810), Schneider (1812) and others. A critical edition 
of all the previously known fables, prepared by Carl von Halm from 
the collections of Furia, Coray and Schneider, was published in the 
Teiibner series of Greek and Latin texts. A Fabularum Aesopicarutn 
sylloge (233 in number) from a Paris ms., with critical notes by 
Sternbach, appeared in a Cracow university publication, Rozprawy 
akademii umiejetnosci (1894), 

AESOPUS, a Greek historian who WTotc a history of Alexan¬ 
der the Great, a Latin translation of which, by Julius Valerius, was 
discovered by Mai in 1816. He is known as the pseudo-Callis- 
thenes. 

(See the references s.v. Calltsthenes.) 

AESOPUS, CLODIUS, Roman tragedian, flourished in the 
first century b.c. 

Cicero was on friendly terms with him. Aesopus made a last 
appearance in 55 b.c. —when Cicero tells us that he was advanced 
in years—on the occasion of the splendid games given by Pompey 
at the dedication of hi.s theatre. 

Horace (Sat. iii. 3. 239) mentions his taking a pearl from the 
car-drop of Caecilia Metclla and dissolving it in vinegar, that he 
might have the satisfaction of swallowing eight thousand pounds’ 
worth at a draught. 

Bibliography. —Cicero, De Divinatione, i. 37; pro Sestio, 56, 58; 
Quint., Instil, xi. 3, III.; Macrobius, Sat. iii. 14. 

AESTHETICS. If we examine a poem in order to determine 
what it is that makes us feel it to be a poem, we at once find two 
constant and necessary elements: a complex of images, and a 
feeling (hat animates them. Let us, for instance, recall a passage 
learnt at school: Virgil’s lines {AewAd, iii., 294, sqq.), in which 
Aeneas describes how on hearing that in the country to whose 
shores he had come the Trojan Helenus was reigning, with 
Andromache, now his wife, he was overcome with amazement 
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and a grrat desire (o see this surviving son of Priam and to hear 
of his strange adventures. Andromache, whom he meets outside 
the wall.s of the city, by the waters of a river renamed Simois, 
celebrating funeral rites before a cenotaph of green turf and two 
altars to Hedor and Astyanax; her astonishment on seeing him, 
her hesitation, the halting words in which she tjuestions him, un¬ 
certain whether he is a man or a ghost; Aeneas's no less agitated 
replies and inlerrogalions, and the [)ain and confusion with which 
she recalls the past—how ,she lived through scenes of blood and 
shame, how she was assigned by lot as slave and conc ubine to 
Pyrrhus, abandoncMl by him and united to Heienus, another of his 
sla\es, how Pyrrhus fell by the hand c»f Orestes and Heienus be¬ 
came a frc'e man and a king; the entry of Aem*as and his men 
into the city, and their reception f»y the son of I'riam in this 
little 'I'roy. this mimic Pergamon with its new Xanthus. and its 
Scaean (late whose thrc'shold Aeneas greets with a kiss—all these 
details, and others here omitted, are images of persons, things, 
attitudes, gcvslures, sayings, joy and sorrow; mere imag(;s. not 
history or historical criticism, for which they are neither givcm 
nor taken. But through them all there runs a feeling, a feeling 
which is our own no less than the pcH't s, a human feeling of 
biller rnc-rnories, of shuddering horror, of melancholy, of home¬ 
sickness, ot ((‘nderness, of a kind of childish pirfas that could 
prompt this vain revival of things pc'rished, the.se playthings 
fashioned by a religious devotion, the parva Train, the Pergama 
simulutd ma^nis, the nrcritrm X ant hi cayjtominr rivnni: something 
inexpressible in logical terms, which only poedry can c'xpress in 
lull. Moreover, these two tdemc^nts may ap{>ear as two in a first 
abstract analysis, but th(‘y cannot be- regarded as two distinct 
threads, however intertwined; for, in effect, the feeling is alto¬ 
gether converted into images, into this complex of images, and is 
thus a feeding that is contemplated and therefore resolved ami 
Iranscended. Hence poetry must be called nc'ither feeling, nor 
image, nor yet the* sum of the two, but “contemplation of feel¬ 
ing" or “lyrical intuition" or (Wliich is the same thing) “pure 
intuition" - pure, that is. of all historic al and critical referenc e 
to the- reality or unreality of the images of which it is woven, and 
apprehending the pure throb of life in its ideality. Doubtless, 
other things may lie found in poetry bc'sides these tw'o elements 
or moments and the synthesis of the two; hut these other things 
are cdther presseni as extraneous edements in a compound (re¬ 
flections, exhortations, polc-mics, allegories, etc ), or cd.se they 
are just these irnage-feelings themselves taken in abstraction frc»m 
their context as so much material, restored to the' condition in 
which it was before the act of pocdic creation. In the former ca.se, 
they are non-pcetic elements merely interpolated into or attached 
to thc' poem; in the latter, they are di\’cstc'd of [)oetry, rendered 
unpcudical by a rc'ader cither unixKdical or not at the moment 
IHHdical. who has dispelled the i)oetry, either becau.se he cannot 
live in its ideal realm, or for the legilirnale ends of historical 
enciniry or other practical purposes which involve the degradation 
—or rather, thc conversion—of the pcjem into a document or an 
instrunuMd. 

Artistic Qualities. —What has bc'en said of “poetry" applies 
to all the other “arts" commonly enumerated; painting, scul[)turc. 
architec ture, nuisir. Whenever the artistic cjuality of any product 
of the mind is discussed, thc dilemma must be faced, that either 
it is a lyrical intuition, or it is something else, something just as 
respectable, but not art. If p.unting (as some theorists have 
maintained) were the imitation or reproduction of a given object, 
it would be. not art, hut somedhing mechanical and practical; if 
the task of the painter (as other (heccrists have held) were to 
combine lines and lights and eolenns with ingenious novelty of 
invention and effect, he W'ould be, not an artist, hut an inventor; 
if mu.sic ccjnsisteci in similar c ombin.ations of note.s, the paradox 
of Leibniz and Father Kircher would come true, and a man could 
write music without being a musician; or alternatively we should 
have to fear (as f’roudhon did for poetry and John Stuart Mill 
for music) that the pos.sible combinations of words or notes 
would one day be exhausted, and poetry' or music would disappear. 
As in poetry, so in these other arts, it is notorious that foreign j 
elements sometimes intrude themselves; foreign either a parte I 


ohjecti or a parte suhjecti, foreign either in fact or from the point 
of view of an inartistic, spectator or listener. Thus the critics of 
these arts advi.se the artist to exclude, or at lea.st not to rely upon, 
what they call the “literary" elements in painting, sculpture and 
mu.sic. just as thc critic of poetiy' advi.ses the writer to look for 
“poetry" and not be led astray by mere literature. Thc reader 
who understands poetry gcjcs straight to this poetic heart and 
feels its beat upon his own; where this beat is silent, he denies 
that poetry is present, whatever and however many other things 
j may take its place, united in the work, and howc\er valuable they 
may be l(»r skill and wisdom, nobility of inicdlect, CjuitUness of 
wit and plea.santness of effect. The reader who doe.s not under¬ 
stand poetry loses his way in pursuit of these other things. He is 
wrong not because he admires them, but because he thinks he is 
admiring poetry. 

Other Forms of Activity As Distinct from Art. —By de¬ 
fining art as lyrical or pure intuition we have implicitly distin¬ 
guished it from all other forms of menial production, if such 
distinctions arc made explicit, we obtain thc following negition.s; 

1. Art is not philosophy, because philosophy is the logical 
thinking of thc universal categories of being, ancl art is the unre- 
llerfive intuition of being. Hence, while i)hilo.^ophy transcends 
the image and uses it for its own purposes, art Ii\’e.-> in ii a.-, in a 
kingdom. It is said that art cannot beha\e in an irrational man¬ 
ner and cannot ignore logic; and certainly it is ncitht'r irrational 
nor illogical; but its own rationality, its own logic, is a cjuile dif¬ 
ferent thing from the dialectical logic of (he coruejrt. ancl it was 
in order to indicate this peculiar and uniejue character that the 
name "logic of sense" or “aesthetic" wa.s invented. The not un¬ 
common assertion that art has a logical character, involves either 
an ecjuivocation between conceptual logic ;md aesthetic logit, or a 
.symbolic expression of the latter in terms of the former. 

2. Art is not history, because history im[)!ies the critical dis¬ 
tinction between reality and unreality; the reality of the fact 
and the reality of a f.ancied world: the reality of aition and 
the reality of desire. For art, these distinctions arc* as yet un- 
m.ade; it lives, as we ha^•e said, upon pure images. 'I'he historical 
existence of Flclcnus. Andromache and Aeneas makes no differ¬ 
ence to the poetical quality of Virgil's poem. Here, too, an ob¬ 
jection has been raised: namely that art is not wholly indifferent 
to historical criteria, becau.sc it o])evs the laws of “verisimili¬ 
tude”; but, here again, “verisimilitude" is only a r.ither clumsy 
metaphor for the mutual coherence of images, which without 
this internal coherence wcmld fail to produce their elfect as 
images, like Horace’s dclphinus hi silvis and api r in thu tihns. 

3. Art is not natural science, because natural .science is histori¬ 
cal fact cla.ssified and so made abstract; nor is it maihcviatical 
science, because mathematics performs operations with abstrac¬ 
tions and dcu'S not contemplate. Tht^ analogy sometimes drawn 
between mathematical and poetical creation is based on merely 
external and generic: resemblances; and the alleged necessity of a 
mathematical or geometrical basis for the arts i.s only another 
metaphor, a symbolic expression of the constructive, cohesive 
and unifying force of the poetic mind building itself a body of 
images. 

4. Art is not the play of fancy, because the play of fancy passes 
from image to image, in search of variety, rest or diversion, 
seeking to amuse itself w’ith thc likenesses of things that give 
plea.sure or have an emotional and pathetic interest; w’hereas in 
art the fancy is so doininatcd by the .<:ingle problem of converting 
chaotic feeling into cU'ar intuition, that we recognize the pro¬ 
priety of ceasing to call it fancy and calling it imagination, 
poetic imagination or creative imagination. Fancy as such is as 
far removed from poetry as are the works of Mrs, Radcliffe or 
Dumas ptre. 

5. Art Is Not Feeliny in Its Immediacy. —.Andromache, on see¬ 
ing Aeneas, becomes amens, diriguit visu in medio, labitur, longo 
rix tempore falur, and when she speaks longos ciebat incassum 
fletus: but the poet doe.s not lose his wits or grow stiff as he gazes; 
he does not totter or weep or cry; he expresses himself in harmoni¬ 
ous verses, having made these various {perturbations the object 
of which he sings. Feelings in their immediacy are “expressed” 
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for if they were not, if they were not also sensible and bodily 
facts (“psycho-physical phenomena/’ as the positivists used to 
call them) they would not be concrete things, and so they would 
be nothing at all. Andromache expressed herself in the way de¬ 
scribed above. But “expression” in this sense, even when ac¬ 
companied by consciousness, is a mere metaphor from “mental” 
or “aesthetic expression” which alone really expresses, that is, 
gives to feeling a theoretical form and converts it into words, 
.song and outward shape. This distinctiqn between contemplated 
feeling, or poetry, and feeling enacted or endured, is the source 
of the power, ascribed to art, of “liberating us from the passions” 
and “calming” us (the power of catharsis), and of the consequent 
condemnation, from an aesthetic point of view, of works of art, or 
parts of them, in which immediate feeling has a place or finds a 
vent. Hence, too, arises another characteristic of poetic exjircs- 
sion—really synonymous with the last—namely its “infinity" as 
opposed to the “finitude” of immediate feeling or passion; or, 
as it is also called, the “universal” or “co.smic” character of 
poetry. I'ccling, not crushed but contemplated by the work of 
])oetry, is seen to diffuse itself in widening circles over all the 
realm of the soul, which is the realm of the universe, echoing 
and re-echoing endlessly: joy and sorrow, pleasure and pain, 
energy and lassitude, earnestness and frivolity, and so forth, are 
linked to each other and lead to each other through infinite shades 
and gradations; so that the feeling, while preserving its individual 
physiognomy and its original dominating motive, is not exhausted 
by or restricted to this original character. A comic image, if it is 
jjoetically comic, carries with it something that is not comic, as in 
the case of Don Quixote or Falstaff; and the image of something 
terrible is never, in poetry, without an atoning element of loftiness, 
go(nJness and love. 

6 . Art is not instruction or oratory: it is not circumscribed and 
limited by service to any practical purj)ose w'hatevcr, W'hether this 
he the inculcation of a particular philosophical, historical or 
scientific truth, or the advocacy of a particular way. of feeling 
and the action corresponding to it. Oratory at once robs ex- 
pre.ssion of its “infinity” and independence, and, l)y making it 
the means to an end, dissolves it in this end. Hence arises what 
Schiller called the “non-determining” character of art, as opposed 
to the “determining” character of oratory; and hence the justi¬ 
fiable suspicion of “political poetry”—political poetry being, 
proverbially, bad poetry. 

7. As art is not to be confused wdth the form of practical 
action most akin to it, namely instruction and oratory, so a 
fortiori, it must not be confused with other forms directed to the 
production of certain effects, whether these consist in pleasure, 
enjoyment and utility, or in goodness and rightcou.sness. Wc 
must exclude from art not only meretricious works, but also those 
inspired by a desire for goodness, as equally, though differently, 
inartistic and repugnant to lovers of poetry. Flaubert's remark 
that indecent books lacked verite, is parallel to Voltaire’s gibe 
that certain “poesies sacrecs” were really “sacrees, car personne 
n’y touche.” 

Art in Its Relations.—The “negations” here made explicit 
are obviously, from another point of view, “relations”; for the 
various distinct forms of mental activity cannot be conceived as 
separate each from the rest and acting in self-supporting isola¬ 
tion. This is not the place to set forth a complete .system of the 
forms or categories of the mind in their order and their dialectic; 
confining ourselves to art, we must be content to say that the 
category of art, like every other catcgoiy', mutually presupposes 
and is presupposed by all the rest ; it is conditioned by them all 
and conditions them all. How could the aesthetic synthesis, 
which is poetry, arise, were it not preceded by a state of mental 
commotion? Si vis me flare, doletuium est, and so forth. And 
what is this state of mind which we have called feeling, but the 
whole mind, w'ith its past thoughts, volitions and actions, now 
thinking and desiring and suffering and rejoicing, travailing within 
itself? Poetry is like a ray of sunlight shining upon this darkness, 
lending it its own light and making visible the hidden forms of 
things. Hence it cannot be produced by an empty and dull mind; 
hence those artists who embrace the creed of pure art or art for 


art's sake, and close their hearts to the troubles of life and the 
cares of thought, are found to be wholly unproductive, or at 
most rise to the imitation of others or to an impressionism devoid 
of concentration. Hence the basis of all poetry is human person¬ 
ality, and. since human personality finds its completion in mor¬ 
ality, the basis of all poetry is the moral consciousness. Of course 
this docs not mean that the artist must be a profound thinker or 
an acute critic; nor that he must be a pattern of virtue or a hero; 
but he must have a share in the w'orld of thought and action 
which will enable him, either in his own person or by sympathy 
with others, to live the whole drama of human life. He may sin, 
lose the purity of his heart, and expose himself, as a practical 
agent, to blame; but he must have a keen sense of purity and im¬ 
purity, righteousness and sin, good and evil. He may not be 
endowed with great practical courage; he may even betray signs 
of timidity and cowardice; but he must feel the dignity of 
courage. Many artistic inspirations are due, not to what the 
arti.«;t. as a man, is in practice, but to what he is not. and feels 
that he ought to be admirine and enjoying the qualities he lacks 
when he secs them in others. Many, perhaps the finest, pages of 
heroic and warlike poetry are by men who never had the nerve 
or the skill to handle a weapon. On the other hand, W’e arc not 
maintaining that the possession of a moral personality is enough 
to make a poet or an artist. To be a vir bonus does not make a 
man even an orator, unless he is also dicendi peritus. The sine 
qua nun of poetry is poetry, that form of theoretical synthesis 
which we have defined above; the spark of poetical genius without 
W’hich all the rest is mere fuel, not burning because no fire is at 
hand to light it. But the figure of the pure poet, the pure artist, 
the votary of pure Beauty, aloof from contact with humanity, 
is no real figure but a caricature. 

That poetry not only presui)poses the other forms of human 
mental activity but is presupposed by them, is proved by the 
fact that without the ])oetic imagination which gives contempla¬ 
tive form to the workings of feeling, intuitive expression to ob¬ 
scure impressions, and thus becomes rei)rescntations and words, 
whether .spoken or sung or i)ainled or otherwise uttered, logical 
thought could not ari.se. Logical thought is not language, but it 
never exists without language, and it uses the language which 
poetry has created; by means of concepts, it discerns and dom¬ 
inates the representations of poetry, and it could not dominate 
them unless they, its future subjects, had first an existence of 
their own. Further, without the discerning and criticizing activ¬ 
ity of thought, action would be imimssible; and if action, then 
good action, the moral consciousness, duty. Every man, how- 
ev'er much he may seem to be all logical thinker, critic, scientist, 
or all absorbed in ])ractical interests or flevoted to duty, cherishes 
at the bottom of his heart his own private store of imagination 
and poetry; even I'aust's pedantic famulus, Wagner, confessed 
that he often had his “grillcnhafte vStunden,” Had this element 
been altogether denied him, he would not have been a man, and 
therefore not even a thinking or acting being. This extreme case 
is an absurdity; but in proportion as this private store is scanty, 
we find a certain superficiality and aridity in thought, and a cer¬ 
tain coldness in action. 

The Science of Art, or Aesthetics, and Its Philosophical 
Character.—The concept of art expounded above is in a sense 
the ordinary concept, which a])pcars with greater or less clarity in 
all statements about art, and is constantly api)cnled to, explicitly 
or implicitly, a.s the fixed point round which all discussions on the 
subject gravitate; and this, not only nowadays, but at all times, 
as could be shown by the collection and interpretation of thing'i 
said by writers, poets, artists, la.Mnen and even the common peo¬ 
ple. But it is desirable to dispel the illusion that this concept exist;? 
ds an innate idea, and to replace this by the truth, that it 
operates as an a priori concept. Now an a priori concept does not 
exist by itself, but only in the individual products w’hich it gen 
crates. Just as the a priori reality called Art, Poetry or Beauty 
docs not exist in a transcendent region where it can be perceived 
and admired in itself, but only in the innumerable works of poetry, 
of art and of beauty wdiich it has formed and continues to form, so 
! the logical a priori concept of art exists nowhere but in the par- 
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ticular judgments which it has formed and continues to form, 
the refutations which it has effected and continues to effect, the 
demonstrations it makes, the theories it constructs, the problems 
and groups of problems, which it solves and has solved. The 
definitions and distinctions and negations and relations expounded 
above have each it.s own history, and have iK'on progressively 
worked out in the course of centuries, and in tht-m we now pos¬ 
sess the fruits of this complex and unremitting toil. Aesthetic, 
or the .science of art, ha.s not therefore the task (attributed to it 
by certain scholastic ccmception.s,) of dehning art once for all 
and (ledu(ing from this conaplion its various doctrines, so as to 
cover the whole held of aesthetic science; it is only the perpetual 
systematization, always renewed and always growing, of the 
problems arising from time to time out of reflection upon art, and 
is identical with the solutions of the difficulties and the criticisms 
of the errors which act as stimulus and material to the unceasing 
progress of thought. 'I'his being so, no exposition of aesthetic 
(e»i)eci;illy a summary expo.sition such as can alone be given here) 
can claim to deal exhaustively with the innumerable problems 
which have ari.s4-n and may arise in the course of (he history of 
aesthetics; it tan only mention and ilistuss the chief, and among 
the.se, by prefi-rence, those which still make fheni.selves felt and 
resist solution in ordinary educated thought; adding an implied 
“ft cetera,” so that the reader may pursue the sui/ject according 
to the criteria set before him, either by going again over old dis¬ 
cussions, or by entering into those of to-diy, which thange and 
multiply and assume new shapes almost daily. Another warning 
must not be omitted: namely that aesthetics, though a sjiccial 
philosophical science, having as its principle a special and distinct 
category of the mind, (an neva r, just because it is philosophical, 
be detached from the main l)ody of philosophy; for its problems 
are coik (*rned with the relations between art and the other mental 
forms, and therefore imply both difference and identity. Aesthetics 
is really the whole of philosophy, but with special emphasis on 
(hat side of it which concerns art. Many have demanded or 
imagined or desired a .self-iontaiiK'd aesthetic.s, devoid of any 
general philosophical implications, and consistent with more than 
one, or with any, philosophy; but the projc'ct is impossible of 
execution because selt-conlradiciory. Ivven those who promise 
to expound a naturalistic, inductive, phy.sical, physiological or 
psychological aesthetics—in a word, a non-philosophical aesthetics 
—when they pass from promise to j)erformance surreptitiously 
introduce a geiiend positivistic, naturalistic or even materialistic 
philosophy. And anyone who thinks that the philosophical ideas 
of pcjsitivism, naturalism and materialism are false and out of 
date, will find it an ca.sy matter to refute the aesthetic or pscudo- 
ae.sthetii doctrines which mutually support them and are sup¬ 
ported by them, and will not rc'gard their jiroblems as problems 
still awaiting solution or worthy of discussion—or, at least, pro- 
irartcd discussion. I'or instance, the dcnvnlall of jKsychological 
associationi.sm (or the substitution of mechanism tor a priori 
syntht'sis) implies the downfall not only of logital assoriationi.sm 
hut of aesthc'tics al.so, with its association of “content” an<l 
“form.” or of two “represcmlations,” which (unlike Campanella’s 
tatfNS intnnsreus, effected cum .sunvifiilc) was a contactus 

vxtrinsecus whose terms were no sooner united than they dis- 
(('drbani. The collaiise of biological and evolutionary explana¬ 
tions of logical and ethical value's implies the same collapse in 
the lase of aesthetic value. The proved inability of empirical 
methods to yield knowledge of reality, which in fact they can 
only classity and reduce to types, involves the impossibility of 
an aesthetics arrived at by collecting aesthetic facts in classes 
and discovering their laws by induction. 

Intuition and Expression. —One of the first problems to 
arise, when the work of art is defined as “lyrical image,” con¬ 
cerns the relation of “intuition” to “expression” and the manner 
of the tran.^ition from the one to the other. At bottom this is the 
same prc»bleni whis h arises in other parts of philo.sophy: the 
prohlenr ot inner and outer, of mind and matter, of soul and 
body. and. in ethics, of intention and will, will and action, and so 
f()rth Thus stated, the prol)lem is insoluble; for once we have 
flivided (he inner from the outer, body from mind, will from 


action, or intuition from expression, there is no way of passing 
from one to the other or of reuniting them, unless we appeal for 
their reunion to a third term, variously represented as God or the 
Unknowable. Dualism leads necessarily either to transcendence 
or to agnosticism. But when a problem is found to be in- 
.soluble in the terms in which it is stated the only course open 
is to criticize these terms themselves, to inejuire how they have 
been arrived at, and whether their genesis was logically sound. 
In this case, such inquiry leads to the conclusion that the terms 
depend not upon a philosophical principle, but upon an empirical 
and naturalistic classification, which has created twm groups of 
facts called internal and external respectively (as if internal 
facts were not also external, and as if an external fact could exist 
without being also internal), or souls and bodies, or images and 
expressions; and everyone knows that it is hopeless to try to 
find a dialectical unity between terms that have been distingui.shed 
not philosophically or formally but only empirically and ma¬ 
terially. The soul is only a soul in so far as it is a body; the will 
is only a will in so far as it moves arms and legs, or is action; 
intuition is only intuition in so far as it is, in that v'ery act, ex¬ 
pression. An image that does not express, that is not speech, 
song, drawing, painting, .sculpture or architecture—.si)eech at least 
murmured to onesc'lf, song at least echoing within one's own 
breast, line and colour seen in irnagin.ilion and colouring with 
its own tint the whole soul and organism—is an image that does 
not exist. VVe may as.sert its existence, but we cannot support our 
assertion; for the. only thing we could adduce in suppe^rt of it 
would be the fact th.at the image was cml)odied or expressed. 
This profound philosophical doctrine, the identity of intuitioji and 
expression is, moreover, a principle of ordinary common sense, 
which laughs at people who claim to have thoughts they cannot 
expre.s.s or to have imagined a great picture w'hich they c:mriot 
paint. Rem tene, verba sequentur; if there are no verba, there is 
no res. This identity, which applies to every sphere of the mind, 
has in the sphere of art a clearness and sclf-e^’idence lacking, per¬ 
haps, elsewhere. In the creation of a work of poetry, we are 
present, as it were, at the mystery of the creation of the world; 
hence the value of the contribution made by aesthetics to philo¬ 
sophy as a whole, or the conception of the One that is All. 
Aesthetics, by denying in the life of art an abstract spiritualism 
and the resulting dualism, prepares the way and Ic'ads the mind 
towards idealism or absolute spiritualism. 

Expression and Communication. —Objections to the iden¬ 
tity of intuition and expression generally arise from f)sychol()gical 
illusions which lead us to believe that we possess at any given 
moment a profusion of concrete and lively images, when in fact 
we only possess signs and names for them; or else from faulty 
analysis of ca.ses like that of the artist who is belic\cd to express 
mere fragments of a world of images that exists in his mind in 
its entirety, w'hereas he really has in his mind only these frag¬ 
ments. together with—not the suppo.sed complete world, but at 
most an aspiration or obscure working towards it, towards a 
greater and richer image which may take shape or may not. But 
these objections also arise from a confusion between c.xpression 
and communication, the latter being really distinct from the 
image and it.s expression. Communication is the fix.ation of the 
intuition-expression upon an object metaphorically called ma¬ 
terial or physical; in reality, even here wc are concerned not with 
material or physical things but w’ith a mental process. The proof 
that the so-called physical object is unreal, anci its resolution into 
terms of mind, is primarily of interest for our general philosoph¬ 
ical conceptions, and only indirectly for the elucidation of 
aesthetic questions; hence for brevity’s sake we may let the 
metaphor or symbol stand and speak of matter or nature. It is 
clear that the poem is complete as soon as the poet has exijressed 
it in words which he repeats to himself, When he comes to 
repeat them aloud, for others to hear, or looks for someone to 
learn them by heart and repeat them to others as in a schola 
cantorum, or sets them down in writing or in printing, he has 
entered upon a new stage, not aesthetic but practical, whose 
social and cultural importance need not. of course, be insisted 
upon. So with the painter; he paints on his panel or canvas, but 
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he could not paint unless at every stage in his work, from the 
original blur or sketch to the finishing touches, the intuited image, 
the line and colour painted in his imagination, preceded the brush¬ 
stroke. Indeed, when the brush-stroke outruns the image, it is 
cancelled and replaced by the artist’s correction of his own work. 
The exact line that divides expression from communication is 
difficult to draw in the concrete case, for in the concrete case the 
two processes generally alternate rapidly and appear to mingle, 
but it is clear in idea, and it must be firmly grasped. Through 
overlooking it, or blurring it through insufficient attention, arise 
the confu.sions between art and technique. Technique is not 
an intrinsic element of art but has to do precisely with the con¬ 
cept of communication. In general it is a cognition or complex 
of cognitions disposed and directed to the furtherance of practical 
action; and, in the case of art, of the practical action which 
makes objects and instruments for the recording and communi¬ 
cating of works of art; e.g., cognitions concerning the preparation 
of panels, canvases or walls to be painted, pigments, varnishes, 
ways of obtaining good pronunciation and declamation and so 
forth. Technical treatises are not aesthetic treatises, nor yet 
parts or chapters of them. Provided, that is. that the ideas are 
rigorously conceived and the words used accurately in relation to 
them it would not be worth while to pick a quarrel over the use 
of the word “technique” as a synonym for the artistic work itself, 
regarded as “inner technique” or the formation of intuition-ex¬ 
pressions. The confusion between art and technique is especially 
i)eloved by impotent artists, who hope to obtain from practical 
things and practical devices and inventions the help which their 
strength does not enable them to give themselves. 

Artistic Objects; the Theory of the Special Arts, and the 
Beauty of Nature.—T’he work of communicating and conserv¬ 
ing artistic images, with the help of technique, produces the 
material objects metaphorically called "artistic objects” or "works 
of art”: pictures, sculptures and buildings, and, in a more com¬ 
plicated manner, literary and musical writings, and, in our own 
limes, gramo[)honcs and records wffiith make it possible to re¬ 
produce voices and sounds. But neither these voices and sounds 
nor the symbols of writing, sculpture and architecture, are works 
of art; works of art exist only in the minds that create or re¬ 
create them. To remove the appearance of paradox from the 
truth that beautiful objects, beautiful things, do not exist, it may 
he opportune to recall the analogous case of economic science, 
which knows perfectly well that in the sphere of economics there 
are no naturally or physically useful things, but only demand 
and labour, from which physical things acquire, metaphorically, 
this epithet. A student of economics who wished to deduce the 
economic value of things from their physical qualities would be 
perpetrating a gross ignoratio clenchi. 

Vet this same ignoratio clenchi has been, and still is, committed 
in aesthetic, by the theory of special arts, and the limits or pe¬ 
culiar aesthetic character of each. The divisions between the arts 
arc merely technical or physical, according as the artistic objects 
consist of phy.sical sounds, notes, coloured objects, carved or 
modelled objects, or constructed objects having no apparent cor¬ 
respondence with natural bodies (poetry, music, painting, sculp¬ 
ture, architecture, etc.). To ask what is the artistic character of 
each of these arts, what it can and cannot do, what kinds of images 
can be expressed in sounds, what in notes, what in colours, what in 
lines, and so forth, is like asking in economics what things are 
entitled by their physical qualities to have a value and what are 
not, and what relative values they are entitled to have; whereas 
it is clear that physical qualities do not enter into the question, 
and anything may be desired or demanded or valued more than 
another, or more than anything else at all, according to circum¬ 
stances and needs. Even Lessing found himself slipping down the 
slope leading to this truth, and was forced to such strange con¬ 
clusions as that actions belonged to pioetry and bodies to sculp¬ 
ture; even Richard Wagner attempted to find a place in the list 
for a comprehensive art, namely Opera, including in itself by a 
process of aggregation the powers of all the arts. A reader with 
any artistic sense finds in a single solitary line from a poet at once 
musical and picturesque qualities, sculpturesque strength and 


architectural structure; and the same with a picture, which is 
never a mere thing of the eyes but an affair of the whole soul, 
and exists in the soul not only as colour but as sound and speech. 
But when we try to grasp these musical or picturesque or other 
qualities, they elude us and turn into each other, and melt into 
a unity, however we may be accustomed to distinguish them by 
different names; a practical proof that art is one and cannot be 
divided into arts. One, and infinitely varied; not according to 
the technical conceptions of the several arts, but according to the 
infinite variety of artistic personalities and their states of mind. 

With this relation (and confusion) between artistic creations 
and instruments of communication or ohjets d'art must be con¬ 
nected the problem of natural beauty. We shall not discuss the 
question, raised by certain aestheticians, whether there are in 
nature other poets, other artistic beings, beside man; a question 
which ought to be answered in the affirmative not only out of 
respect for the song-birds, but, still more, out of respect for the 
idealistic conception of the world as life and .spirituality through¬ 
out; even if (as the fairy-tale goes) we have lost the magic herb 
which when we put it in our mouth, gives us the power of under¬ 
standing the language of animals and plants. The phrase natural 
beauty properly refers to persons, things and places whose effect 
is comparable to that of poetry, painting, sculpture and the 
other arts. There is no difficulty in allowing the existence of such 
“natural ohjets d'art ” for the process of poetic communication 
may take place by means of objects naturally given as well as by 
means of objects artificially produced. The lover’s imagination 
creates a woman beautiful to him, and personifies her in Laura; 
the pilgrim’s imagination creates the charming or sublime land¬ 
scape, and embodies it in the scene of a lake or a mountain; and 
these creations of theirs are sometimes shared by more or less 
wide social circles, thus becoming the “professional beauties” 
admired by everyone and the famous “views” before which all 
experience a more or less sincere rapture. No doubt, these crea¬ 
tions are mortal;.ridicule sometimes kills them, satiety may bring 
neglect, fa.shion may replace them by others; and—unlike works 
of art—they do not admit of authentic interpretation. The bay of 
Naples, seen from the height of one of the most beautiful Nea¬ 
politan villas, was after some time described by the Russian lady 
who owned the villa as une cuvette bleue, whose blue encircled 
by green so wearied her that she sold the villa. But even the 
cuvette bleue was a legitimate poetical creation. 

Literary Kinds and Aesthetic Categories.—Effects at once 
greater and more detrimental upon the critici.sm and historical 
study of art and literature have been produced by a theory of 
similar but slightly different origin, the theory of literary and 
artistic kinds. This, like the foregoing, is based on a classifica¬ 
tion in itself justifiable and useful. The foregoing is ba.Hed on a 
technical or physical classification of artistic objects; this is based 
on a classification according to the feelings which form their 
content or motive, into tragic, comic, lyrical, heroic, erotic, idyllic, 
romantic and so on, with divisions and subdivisions. It is useful 
in practice to di.stribute an artist’s works, for purposes of publi¬ 
cation, into thc.se classes, putting lyrics in one volume, dramas in 
another, poems in a third and romances in a fourth; and it is 
convenient, in fact, indispensable, to refer to works and groups of 
works by these names in sjieaking and writing of them. But here 
again we must deny and pronounce illegitimate the transition 
from these classificatory concepts to the poetic laws of composi¬ 
tion and aesthetic criteria of judgment, as when people try to 
decide that a tragedy must have a subject of a certain kind, 
characters of a certain kind, a plot of a certain kind and a certain 
length; and, when confronted by a work, instead of looking for 
and appraising its own poetry, ask whether it is a tragedy or a 
poem, and whether it obeys the “laws” of one or other “kind.” 
The literary criticism of the 19th century owed its great pro¬ 
gress largely to its abandonment of the criteria of kinds, in which 
the criticism of the Renaissance and the French classicists had 
always been entangled, as may be seen from the discussions 
ari.sing out of the poems of Dante. Ariosto and Tasso, Guarini’s 
Pastor fido, Corneille’s Cid, and Lope de Vega’s comedias. Artists 
have profited by this liberation less than critics; for anyone with 
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artistic gemus bursts the fetters of such servitude, or even mahes 
them the instruments of his power; and the artist with little or 
no genius turns his very freedom into a new slavery. 

It has been thought that the divisions of kinds could be saved 
by giving them a philosophical significance; or at any rate one 
such division, that of lyric, epic and dramatic, regarded as the 
three moments of a process of objectification passing from the 
lyric, the outpouring of the ego, to the epic, in which the ego de- 
tachc.s its feeling from il.self by narrating it, and thence to the 
drama, in which it allows this feeling to create of it.self its own 
moulhpieces, the dramatis personae. Hut the lyric is not a 
pouring-forth; it is not a cry or a lament, it is an objectification 
in which the ego sees itself on the stage, narrates itself, and 
dramatizes itself; and this lyrical spirit forms the poetry both of 
epic and of drama, which are therefore distinguished from the lyric 
only by external sign.s, A work which is altogether poetry, like 
Macbeth or Antony and Cleopatra, is substantially a lyric in 
which (he various tones and successive verses are represented by 
character.s and scenes. 

In the old aes(heli( s, and e\en to-day in those which perf»etuale 
the type, an im[)or(ant place is gixen to (he so-called categories of 
beauty; (he sublime, the tragic, the comic, the j^raccjid, the j 
humorous and so Ic^rth. which (lerman philosophers not only | 
claimed to treat as philosophical concepts, whereas they are j 
really mere psychological and empirical concepts, but developed j 
by means of that dialectic which belongs only to pure or specu¬ 
la! i\'e cuiicepls, philosojihical cali'gories. 'I'hus they arranged 
them in an imaginary progress culminating now in the iJeautitul, 
now in the Tragic , lujw' in the Humorous, Taking these concc-pis 
at their face value, we may observe their substantial correspond¬ 
ence with the coiueiits of the literary and arti.-'tic kinds; and (his 
is the source from W'hich, as excerjils from manuals of literature, 
(hey have found their way into philosophy. As psychological and 
empirical (oncejils. they do not belong to aesthetics; and as n 
w'hole, in (heir common ciuality, they refer merely to the W'orld of 
feelings, empirically grouped and classitied, wdiich forms the per- j 
manent mailer of artistic intuition. 

Rhetoric, Grammar and Philosophy of Language. —Kverv 
error has in it an element of (ruth, and arises from an arbitrary 
combination of things which in themselves are legitimate. 'I’his 
principle may ccmlirmed by an examination of other erroneous 
doctrines which have been prominent in (he past and are still to 
i less degree prominent to day. It is perlecliy legitimate, in j 
teaching people to w'rite, to make use of distinctions like (hat | 
between simple style, ornate style and melai)horical style and its j 
forms, and to point out that here (he pupil ought to e.xpress him- j 
self literally and there metaphorically, or (hat here the nu‘lai)hor 
used is incoherent or drawn out to excessive Ic-ngth, and that here 
the hgure of “preterition, ’ (hi're ‘ hypolyposis" or “irony," would 
have lieen .suitable, Itut when peoi)le lose sight of the merely 
[)racllcal and didactic origin of these distinctions and construct a 
philosophical theory of form as divisible into simple form and 
ornate form, logical form and affective form, and so forth, they are 
introducing elements.of rhetoric into aesthetics and vitiating the 
trill’ concept of e.vpression. For exjire.ssion is never logical, but 
always affective, that is. lyrical and imaginative; and hence it is 
never metaphorical but always “jiroper ”; it is never simple in the 
ricnse c)t lacking elaboration, or ornate in the sense of being loaded 
with extraneous elements; it is always adorned with itself, sim¬ 
plex muuditiis. Even logical thought or science, so far a.s it is 
expressed, liecomes feeling and imagination, which is why a 
philosophical or historical or scientific book can be not only true 
but beautiful, and must always ho judged not only logically but 
also aesthetically. Thus we sometimes say that a book is a failure 
.is theory, or criticism, or historical truth, hut a success as a 
work of art, in view of the feeling animating it and expressed in 
it. As for the element of truth which is obscurely at work in this 
distinction fietween logical form and metaphorical form, dialectic 
and rhetoric, we may detect in it the need of a science of aesthet¬ 
ics side by side with that of logic; but it was a mistake to try- to 
distinguish the two sciences within the sphere of expression which 
belongs to one of them alone. 


Another element in education, namely the teaching of lan¬ 
guages, has no less legitimately, ever since ancient times, classi¬ 
fied expressions into periods, propositions and words, and words 
into various species, and each species according to the variations 
and combinations of roots and suflixes, syllables and letters; and 
hence have arisen alphabets, grammars and vocabularies, just as 
in another way for poetry has arisen a science of prosody, and for 
music and the figurative and architectural arts there have arisen 
musical and pictorial grammars and so forth. But here, too, the 
ancients did not succeed in avoiding an illegitimate transition 
(lb intcllectu ad rent, from abstractions to reality, from ihe 
cmy)irical to the philosophical, such as we have already observed 
elsewhere; and this involved thinking of .speech as an aggregation 
of words, and words as aggregation.s of syllables or of roots and 
.suffixes; whereas the prius is syieech itself, a continuum, re.sem- 
hling an organism, and words and syllables and rool.s are a pos- 
teriiis, an anatomical preparation, the product of the abstracting 
intellect, not the original or real fact. If grammar, like rhetoric 
in (he case above considered, is transplanted into aesthetic, the 
result is a distinction between exyiression and the means of ex 
pression, which is a mere reduplication; for the means of ex- 
jiression are just cxiirc.ssion itself, broken into i)ieces by gram¬ 
marians. This error, combined with the error of distinguishing 
between simyile anrl ornate form, has jirevented people from see¬ 
ing that the yihilosophy of language is not a yihilosophical gr.im- 
mar, but is wholly devoid of grammatical elements. It does not 
raise grammatical classificalion.s to a philosophical levad; it ig¬ 
nores them, and, w'hen they get in its way, destroys them. The 
philosophy of language, in a word, is identical with the philosophx' 
of v»oe(ry and art, the science of intuition-expression, aesthetics; 
which embraces language in its whole extension, jiassing bex'oml 
the limits of jihonetic and syllabic language, and in its unim¬ 
paired reality as living and comyiletely significant ('xpres.sion. 
Classical and Romantic. —The problems review’cd above be¬ 
long to the past—a yiast extending through centuries—rather than 
to lh<* yiresent; of their mis-stated questions and misconceived 
solutions there now remain mere relics and suiK'rstitions w'hich 
affect ac'ademic treatises more than they do the consciousness 
and culture of ordinary yieople. But it is nercssary to watch care¬ 
fully for new shoots from the old stock, which still api:)ear from 
time to time, in order to cut them down. Such is, in our own time, 
the theory of styles applied to the history of art (Wolfflin and 
others) and extended to the history of yioetry (Sfrirk and others! 
a new irruption of rhetorical abstractions into (he judgment and 
history of works of art. But the chief problem of our lime, to be 
overcome by aesthetics, is connected wath the cri'^is in art and in 
judgments upon art produced by the romantic yieriod. Not that 
this crisis was not foreshadowed by precedents and yurallels in 
earlier history, like Alexandrian art and that of the late Roman 
jieriod, and in modern times the Barexjue art and yioetry which 
followed uiMm that of the Renaissance. The crisis of the romantic 
period, together with sources and characteristics jx*! uliar to itself, 
had a magnitude all of its own. It asserted an antithesis between 
naive and sentimental {welry, classical and romantic art, and 
thus denied (he unity of art and asserted a duality of two funda¬ 
mentally different arts, of which it took the side of the second, 
as that ay^y>ropriatc to the modern age, by upholding the ])riniary 
importance in art of feeling, y>assion and fancy. In part this was 
a justifiable reaction against the rationalistic literature of cla.ssi- 
cisni in the French manner, now' satirical, now frivolous, weak in 
feeling and imagination and deficient in a deep yjoetic sense; but 
in y>art. romanticism was a rebellion not against classicism but 
.against the classical as such: against the idea of the serenity and 
infinity of the artistic image, against catharsis and in fav'our of 
a turbid emotionalism that could not and would not undergo puri¬ 
fication. This was very well understood by Goethe, the poet 
both of yxjssion and of serenity, and therefore, because he was a 
yaoet. a classical ywet; who oyiywsed romantic poetry as "hospital 
poetry'.” Later, it was thought that the disea.se had run its 
course and that romanticism was a thing of the past; but though 
some of its contents and some of its forms were clead, its soul was 
not: its soul consisting in this tendency on the part of art towards 
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an immediate expression of passions and impressions. Hence it 
changed its name but went on living and worWng. It called itself 
“realism,” “verism,” “symbolism,” “artistic style,” “impression¬ 
ism,” “sensualism,” “imagism,” “decadentism,” and nowadays, 
in its extreme forms, “expressionism” and “futurism.” The very 
conception of art is attacked by these doctrines, which tend to 
replace it by the conception of one or other kind of non-art; and 
the statement that they arc fighting against art is confirmed by 
the hatred of the extremists of this movement for museums and 
libraries and all the art of the past—that is, for the idea of art 
which on the whole corresponds with art as it has been his¬ 
torically realized. The connection of this movement, in its latest 
modern form, with industrialism and the psychology produced 
and fostered by industrialism is olnious. What art is contrasted 
with is practical life as lived to-day; and art, for this movement, 
is not the expression of life and hence the transcending of life 
in the contemplation of the infinite and universal, but the cries 
and gesticulations and broken colours of life itself. The real 
jwets and artists, on the other hand, rare at any time, naturally 
(ontinuc, nowadays as always, to work according to the old and 
only idea of what art is, expressing their feelings in harmonious 
forms; and the real connoisseurs (rarer, these also, than people 
think) continue to judge their work according to this same idea. 
In s[)ite of this, the tendency to destroy the idea of art is a 
characteristic of our age; and this tendency is based on the 
proton psendos which confuses mental or aesthetic expression 
with natural or practical exprccssion—the expression which pas^es 
confusedly from sensation to sensation and is a mere effect of 
sensation, with the expression which art elaborates, as it builds, 
draws, colours or modids, and which is its beautiful creation. 
The ])roblcm for aesthetics to-day is the reassertion and defence 
of the classical as against romanticism: the synthetic, formal 
theoretical clement which is the proprium of art, as against the 
affective element which it is the bu.siness of art to resolve into 
itself, but which to-day has turned again.st it and threatens to 
displace it. Against (he inexhnustible fertility of creative mind, 
the gates of hell shall not prevail; but the hostility which en¬ 
deavours to make them prevail is disturbing, even if only in an 
incidental manner, the artistic taste, the artistic life and con- 
seciuently (he intellectual and moral Ufe of to-day. 

The Criticism and History of Art and Literature. —An¬ 
other group of questions raised in works on aesthetics, though 
not unsuitable to such works, properly belongs to logic and the 
theory of historical thought. These concern the .aesthetic judg¬ 
ment and the history of poetrx’ and the arts. By .showing that the 
aesthetic activity (or art ) is one of the forms of mind, a value, 
a category, or whatever we choose to call it, and not (as philo¬ 
sophers of various schools have thought) an empirical concept 
referable to certain orders of utilitarian or mixed facts, by c.stab- 
iishing the autonomy of aesthetic aesthetics has also shown 

that it is the predicate of a special judgment, the aesthetic judg- 
ment, and the subject-matter of history, of a special history, the 
history of poetry and the arts, artistic and literary history. 

The questions that have been raised concerning the aesthetic 
judgment and artistic and literary history are making allowance 
for the peculiar character of art. identical with the methodological 
questions that arise in every field of historical study. It has 
been asked whether the ae.sthetic judgment is absolute or relative; 
but every historical judgment (and the aesthetic judgment af¬ 
firming the reality and quality of aesthetic facts is an historical 
judgment) is always both absolute and relative at once: absolute, 
in so far as the category involved in the construction possesses 
universal truth; relative, in so far as the object constructed by 
that category is historically conditioned: hence in the historical 
judgment the category is individualized and the individual be¬ 
comes absolute. Those who in the past have denied the abso¬ 
luteness of the aesthetic judgment (.sensationalistic, hedonistic or 
utilitarian aestheticians) denied in effect the quality, reality and 
autonomy of art. It has been asked whether a knowledge of the 
history of the time—the whole history of the time in question— 
is necessary for the aesthetic judgment of the art of that time; 
it certainly is, because, as we know, poetic creation presupposes 


all the rest of the mind which it is converting into lyrical imagery, 
and the one aesthetic creation presupposes all the other creations 
(passions, feelings, customs, etc.) of the given historical moment. 
Hence may be seen the error both of those who advocate a merely 
historical judgment upon art (historical critics) and of those who 
advocate a merely aesthetic (aesthetic critics). The former would 
find in art all the rest of history (social conditions, biography of 
the artist, etc ), but would omit that part which is proper to art; 
the latter would judge the work of art in abstraction from history, 
depriving it of its real meaning and giving it an imaginary mean¬ 
ing or testing it by arbitrary standards. Lastly, there has ap¬ 
peared a kind of sceptici.sm or pessimism as to the possibility of 
understanding the art of the past; a scepticism or pessimism 
which in that case ought to extend to every part of history (history 
of thought, politic.s, religion and morality), and refutes itself by a 
rediictio ad absurduni, since what we call contemporary art and 
history really belong to (he past as much as those of more 
distant ages, and must, like them, be re-created in the present, 
in (he mind that feels them and the intellect that understands 
them. There are artistic works and {X’riods that remain to us 
unintelligible; but this only means that we arc not now in a 
[)osition to enter again into (heir life and to understand them, 
and the same is true of the idt'as and customs and actions of 
many pt'opics and ages. Humanity, like the individual, remembers 
.some things and forgets many others; but it may yet, in the 
course of its mental development, reach a ix)int where its memory 
of them revives. 

A final question concerns the form proper to artistic and 
literary history, which, in the form that aro.se in the romantic 
period, and still prevails to-day, expounds the history of works 
of art as a function of the concej)ts and .social needs of its various 
periods, regarding them as ae.sthetic expressions of these things 
and connecting them closely with civil history. This tend.s to 
ob.scure and almo.st to render invi.siblc the peculiar character of 
the individual work of art, the character which makes it im¬ 
possible to confu.se one work of art with any other, and results 
.in treating them as doc uments of .social life. In practice no doubt 
this method is tempered by what may be called the “individualiz¬ 
ing” method, which emphasizes the individual character of the 
works; but the mixture has the defects of all ecicctici.sm. To 
e.scape this, there is nothing to do but consistently to dev^elop in¬ 
dividualizing history, and to treat works of art not in relation to 
social history but as each a world in itself, into which from time 
to time the whole of hi.'^tory is concentrated, transfigured and 
imaginatively transcended in the individuality of the poetic work, 
which is a creation, not a reflection, a monument, not a document. 
Dante is not .simply a document of the middle ages, nor Shake¬ 
speare of the English Renai.ssance; as .such, they have many 
equals or superiors among bad poets and non-poets. It has been 
objected that this method imposed on artistic and literary history 
the form of a series of disconnected essays or monographs; but, 
obviously, the connection is provided by human history as a 
whole, of which the personalities of poets constitute a part, and 
a somewhat consijicuous part (Shakcsixiarian [>oetry is an event 
no less important than the Reformation or the French Revolu¬ 
tion), and, precisely because they are a part of it, they ought 
not to be .submerged and lost in it, that is, in its other parts, but 
ought to retain their proi^er proportions and their original char¬ 
acter. 

History of Aesthetics. —From the character of ae.sthetics as 
a philosophical science (see above) it follow.s that its history 
cannot be separated from that of philosophy at large, from w'hich 
ae.sthetics receives light and guidance, and gives back light and 
guidance in its turn. The .so-called subjectivist tendency which 
modern philosophy acquired with Descartes, for instance, by 
promoting enquiry into the creative power of the mind, indirectly 
promoted enquiry into the aesthetic power; and conversely, as 
an example of the influence of aesthetic on the rest of philosophy, 
it is enough to recall the effect which the mature consciousness 
of creative imagination and poetic logic had in liberating philo¬ 
sophical logic from the traditional intellectualism and formalism, 
and raising it to the level of si)eculative or dialectical logic in 
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the philo.sai)hies of Schellinj? and Hci?cl. But if the history of 
aesthetics must he seen as a part of the entire history of philo¬ 
sophy, it must (in the other hand be enlarged f>cyond its boun¬ 
daries as ordinarily detined, which would restrict it almost en¬ 
tirely to the ,serit;s of works by so-called protessional philosophers 
and of the academic treatises known as “‘systems of philosophy.'’ 
(ienuine and original philosophi(al thought is often to be found, 
alive and energetic in books not written by professional philo¬ 
sophers and not outwardly .sy.stematic; ethical thought, in w'orks 
of asceticism and religion; i>olitiia!, in the works of historians; 
ae.sthetic , in those of art-critic s, and so forth. Further, it must he 
reiTU'rnbcred that, stri(lly s])eaking, the subject-mat ter of the 
history of aesthetic.s i.s not the pr(*blem, the .single problem, of 
the definition of art, a problem exhausted when that detiniiion 
ha.s been or shall have been attained; but the innumerable prob¬ 
lems which are perix'tually springing ui> in tonneclion with art, 
in which this one problem, tlie problem of defining art, acejuires 
particularity and corn.retenc*ss, and in which alone it truly exists. 
Sulrject to these warnings, whidi nni.st be carefully borne in mind, 
a geni'ral sketch of the hi-'tory of aesthetics may l)e given, to 
provide a preliminary oriental ion, without running the risk of 
being understood in an unduly rigid ami simplilrcatory manner. 

A sketch of this kind must accept, not merely as convenient 
for purposes of expo.^itirjn hut as historically true, the common 
statement that aesthetics is a modern science. (Jra(M;o-Roman 
antic|uity clid not sjx'culate about art, or .s{x*culatcd very little; 
its chief ccjiicertr was to create a mc-ihod of tcrlistic instruction, 
not a “philosophy’’ but an ''etnpirical science” of art. Such are 
the* .ancient treatises on ‘‘grammar,” ‘‘rhetoric,” "institutions of 
oratory, ” “architecture,” “music,” “[t.iinting” and “.sculpture”; tin? 
b.asis ol all later methods of itistruc fi<»n, even those* of to-day, 
in which the old prineijiles are rest.ited and interjereted citm f’rauo 
salis, hut not ahamloned, bec.iuse in practice they are indis- 
pen.sable. I'he philosophy of art did not find favourable or stimu¬ 
lating conditions in am ient philosophy, which w.is primarily 
“physii s“ and ‘'met;ii*hy.^ic s.” .and only secondarily and inter¬ 
mittently “psychology " or niorc* precisely “philosophy of mind.” 
1'o the {)hilo.soi>hical problems of ac‘s(hetics if only nderred in 
passing, either negatively, in Plato’s dtmial of (he value of poetry, 
or [>osili\ady, in Aristotle'.s defence, which attempted to secure 
for poetry a realm of its own between that of history and that 
of philosophy, or ag.ain in the .sfua ulat ions of Plotinus, who for 
the first time united the previously discemnected concejits of 
“art” and “the beautiful.” Other imfiortant thoughts of the 
ancients were (hat to poetry belonged “tales” (/uctloi) and not 
“argument.s ' (X/jyot), and that “semantic ’ (rhetorical or poet¬ 
ical) propositions were to l»e distinguished from “apophanlic.” 
(logical) Fatc'ly an almost wholly unexpected strain of ancient 
aesthetic thought has come to light, in the Epicurean doctrines 
exjxninded by Philodemu.s, in which imagination is conceived in 
what sei'tns almost a romantic w.iy. Hut these obM-rvaiions re¬ 
mained. lor the time being, practically sterile; and the ancients’ 
lirm and sure judgment in artistic mattiTs was never raisc'd to 
the level and consistency of a theory, owing to an obstacle of a 
general nature—the objectivistic or naturalistic character of 
ancient philo.'atphy, whose remocal was only commenced, or de¬ 
manded. i»y Christianity when it brought the problems of the 
soul into the focus of thought. 

But even Chri.slian philosophy, jrartly through its predominat¬ 
ing transcendence, mvstici.srn and asceticism, partly thrcnigh the 
scholastic torm which it borrowed from ancient philosophy and 
with which it remained content, while it raised the problems of 
morality in ,m acute form, and handled them with cielicacv, did 
not iK'tietrate deepK' into the mental region of imagination and 
taste, just as it ivoided the region which corresponds to it in 
the sphere ol practice, (he region of passions, interests, utility, 
politic.s and taonoiiiics just as {xditics and economics were con¬ 
ceived mordisidally so art was subordinatc*d to moral and 
religious allegory: and the germs of aesthetics scattered through 
the ancient writers were' torgotten <»r only superticially remem- 
Ix red The |>hilo.sophv of the Renaissance, with its return to 
naturalism, revived, interpieled and ,ula[)tcd the ancient |>oelics 


and rhetorics and treatises on the arts; but though it laboured 
long at “verisimilitude” and “truth,” “imitation” and “the idea,” 
“beauty” and the mystical theory of beauty and love, “catharsis” 
or the purgation of passion, and the problems of the literary 
kinds, traditional and modern, it never reached a new and fruitful 
I»rinciplc. No thinker arose capable of doing for the Renaissance 
treati.ses on poetry and art 'what Machiavelli did for political 
science, asserting with emphasis, not merely by the way and as 
an admission, its original and autonomous character. 

Much more important in this respect, though its importance 
was long overlooked by historians, was the thought of the 
later Renaissance, known in Italy as the Sficento, Barocpie, or the 
literary and artistic decadence. This was the time at which the 
distinction was first insisted upon hetw^een the “intellect” and 
a faculty called ingenium, “wit” or “genius,” as csiiecially 

inventive of art; and. corresponding to this, a faculty of judgment, 
which W'as not ratiocination or logical judgment, because it judged 
“without discourse” or “without concepts,” and came to be 
called “taste.” These terms were reinforced by another, w’hich 
appeared to denote something not determinable in logical con¬ 
cepts and in some way mysterious; “mscio quid” or “ye nr sais 
qnoV'; an expression particularly frequent in Italy {non so chc), 
and imitated in other countries. At the same time were sung the 
firaises of the enchantress “imagination,” of the “sensihlt'’’ or 
“sensuous” element in poetic imagery, and of the miracles of 
“colour,” in painting, as oiiposed to “drawing” which seemed 
not altogether free from an element of cold logic These new 
intellectual tendencies were somew’hal turbid, but at tiine.s were 
pnritied and raised to the level of reasoned theory, e,':., Zuccolo 
(iti?.0, who criticized “metric art” and replaced its criP'ria by 
the “judgment of sense.” which to him meant not the eve or 
j the ear but a higher power united to the sense's; M.i.scardi ( ih.^b), 
j W'ho rejected the objectivr and rhetorical distiiution between the 
I styles, and nrduced style to the particular indi\idual manner aris¬ 
ing out of (he particular “wit” of each writer, thus asserting (he 
existence, of as many style.s as there are writers; I'aHavicino 
who criticized “verisimilitude” and assigned to poetry 
as its projx'r domain that of “first apprehensions ' or imaginations, 
"neither (rue nor false”; and Tesauro (1654), who tried to work 
out a I()gic of rhetoric as opposed to the logit of dialectic, and 
extt'iuled the rhetorical forms beyond merely verbal form. It) 
pictorial and plastic form. 

Cartesianism, to which we ha\’c already referred, though, in 
the hands of Descartes and his .successors, hostile to poetry anti 
imagination, from another point of view, as stimulating enquiry 
into the subject or the mind, helped the.se .scattered efforts (as 
we have said) to consolidate themselves into a system and to 
search fora [)rinciple (o which the arts could be reduced; and here 
too the Italians, welcoming Descartes’ method but not his rigid 
intellectualism or his contempt for poetry, art and imagination, 
wrote the first treatises on poetry in which the corue{)t of imagi¬ 
nation played a central or leading part (Calopreso 1601, Gravina 
ir)f)j and 170S. Muralori 1704 and others). Thc.se had consider¬ 
able intlnence ,on Bodmer anti the Swiss sthool, and. through 
them, on the new German criticism and aesthetics and that of 
Fnrope at large; .so that a recent writer (Robertson) could si)eak 
of “the Italian origin of romantic aesthetics.” 

llicsc minor theorists led to the work of G B Vico, who in 
his Sciottza tiuova (1725-17,^0) propoundeil a “poetic logic” which 
he distinguished from “intellectual logic”; regarded poetry as a 
motle of consciousness or theoretic form preceding the philo¬ 
sophical or reasoning form, and asserted as its sole principle 
the imagination, which is strong in proiwrtion as it is free from 
ratiocination, its enemy and destroyer; praised as father and 
prince of all true poets (he barbaric Homer, and with him, though 
impaired by theological and scholastic culture, the half-barbaric 
Dante; and attempted, though without succe,ss. to discern 
F.nglish tragedy and .Shakespeare, who. (hough undiscovered 
by Vico, would, had he known him. certainly have been his third 
barbaric and supreme f>oet. But in aesthetics as elsewhere, Vico 
in bis lifetime founded no .school, because he was before his 
time, and also because his philosophical thought was concealed 
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beneath a kind of historical symbolism. “Poetic logic” only began 
to make progress when it reappeared in a far less profound 
shape, but in a more favourable environment, in the works of 
Baumgartcn, who systematized an aesthetics of a somewhat hybrid 
Leibnitzian origin, and gave it various names, includingarjanfl/o.cf 
rationis, scientia cognitionis sensitivae, gnoseologia inferior, and 
the name it has retained, acsthctica {Mcditationcs, 1735; Aesthe- 
tica, 1750-58). 

The school of Baumgarten, or (more correctly) of Leibnitz, 
which both did and did not distinguish imaginative from logical 
form (for it regarded it as cognitio confusa and none the less 
ascribed to it a perfectio of its own), and the current of English 
aesthetics (Shaftesbury, Hutcheson. Hume. Home. Gerard, Burke. 
Alison, etc.), together with the es.says on beauty and art which 
aboundt^d at this time, and the theoretical and historical works 
of Lessing and Winckclmann, contributed to provide the stimulus, 
partly positive and partly negative, to the formation of the other 
masterpiece of i8th century aesthetics, the Critique of Judgment 
(1700) by Immanuel Kant, in which the author (after doubling it 
in the first Critique) discovered that beauty and art afford subject- 
matter for a .special philosophical science—in other words, discovered 
the autonomy of the aesthetic activity. As against the utilitarians he 
showed that the beautiful pleases “without interest” (i.e., utilitarian 
interest ) ; against the intellectualists, that it pleases "without concepts”; 
and further, against both, that it has "the form of purposiveness” 
witliout "repre.sentation of a purpo.se”; and, against the hedonists, 
that it is "the object of a universal pleasure.” In substance, Kant 
never went further than this negative and generic assertion of the 
beautiful, just as. in the Critique, of Practical R(aso 7 i, once he had 
vindicated the moral law, he did not go beyond the generic form of 
duty. But the principles be bad laid down were laid down once for 
all. After the Critique of Judgment, a return to hedonistic and utili¬ 
tarian explanations of art and beauty coultl (and did) take place 
only through ignorance of Kant’s demonstrations. Even the return to 
Leibnitz and Bauingarten’s theory of art as confused or fanciful 
thinking would have been impo.ssibic, had Kant been able to link up 
his own theory of the beautiful, as pleasing apart from conce{)ts, and 
as purposiveness without representation of purpose, with Vico’s im¬ 
perfect and inconsistent but powerful theory of the logic of imagina¬ 
tion, which was to some extent represented in Germany at this lime 
by Ilamann and Herder. But Kant himself prepared the way for the 
leas.sertion of the "confused concept” when he ascribed to genius the 
virtue of combining intellect and fancy, and distinguished art from 
"pure beauty” by defining it as "adherent beaut)'.” 

This return to the tradition of Baumgartcn is apparent in post- 
Kanliari philosophy when it regards poetry and art us a form of the 
knowledge of the Absolute or the Idea, w^hclhcr equal to philosophy, 
inferior and preparatory to it, or suiierior to it as in Schelling’s 
plnlosophy (1800) where it becomes the organ of the Absolute. In the 
richc.st and most striking work of this school, the Lectures on 
Aesthetic of Hegel (1765-1.831), art, with religion and philosophy, is 
placed in the "sphere of absolute mind,” where the mind is set free 
from empiric.al knowledge and practical action, and enjoys the beatific 
thought of God or the Idea. It remains doubtful whether the first 
moment in this triad is art or religion; different expositions of his 
doctrine by Hegel himself differ in this respect; but it is dear that 
both, art and religion alike, are at once transcended and included in 
the final synthesis which is philosophy This means that art, like 
religion, is substantially an inferior or imperfect philosophy, a philoso¬ 
phy expressed in imagery, a contradiction between a content and a 
form inadequate to it which only philosophy can resolve. Hegel, who 
tended to identify the system of philosophy, the dialectic of concepts, 
with actual history, expressed this by his famous paradox of the death 
of art in the modern world, as incapable of subservdng the highest 
interests of the age. 

This conception of art as philo.sophy, or intuitive philosophy, or a 
.symbol of philosophy, or the like, reappears throughout the idealistic 
aesthetics of the first half of the igth century, with rare exceptions, 
e.g., Schleiermachcr’s Lectures on Aesthetic (1825, which we 

possess in a very incomplete form. In spite of the high merit of these 
works, and the enthusiasm for poetry and art which they express, 
the reaction against this type of aesthetics was, at bottom, a reaction 
against the artificial character of the principle on which they were 
based. This reaction took place in the second half of the century, 
simultaneously with (he general reaction against the idealistic philoso¬ 
phy of the great post-Kantian systems. This anti-philosophical move¬ 
ment certainly had its sipificance as a symptom of discontent and of 
a desire to find new paths; but it did not produce an aesthetics cor¬ 
recting the errors of its predecessors and carrying the problem a stage 
further. In part, it was a breach in the continuity of thought; in 
part, a hopeless attempt to solve the problems of aesthetics, which are 
philosophical problems, by the methods of empirical science (e.g., 
Fechner); in part, a revival of hedonistic and utilitarian aesthetic by 
a utilitarianism resting on association of ideas, evolution and a 
biological theory of her^ity (e.g.. Spencer). Nothing of real value was 
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added by the epigoni of idealism (V'ischcr, Schasler. Carriere, Lotze, 
etc.), or the followers of the other early igth century philosophic^il 
movements, e.g., the so-called formalistic aesthetics (Zimmermann) 
derived from Herbart, or the eclectics and psychologists, who, like 
all the rest, laboured at two ab.stractions, “content” and "form” 
(“aesthetics of content” and "aesthetics of form”), and sometimes 
tried to fasten the two together, failing to .see that by so doing they 
were only uniting two fictions into a third. The best thoughts on art 
in this ixriod arc to be found not in the professional philosophers or 
acsthcticians but in the critics of poetry and art, e.g., He Sancti.s in 
Italy. Baudelaire and Flaubert in France. Pater in England, Han.slick 
and Fiedler in Germany, Julius Lange in Holland, etc. These writers 
alone make amends for the aesthetic trivialities of the positivistic 
philosophers and the empty artificiality of the so-called idealists, 

The general revival of speculative thought led to greater succes.^es 
in aesthetics in the first decades of the 20th century. Esj>ecially notc- 
w(»rthy is the union which is taking place between aesthetics and the 
philosophy of language, facilitated by the difficulties under which 
linguistic, conceived as the naturalistic and positivistic science of the 
phonetic laws of langu.'ige and similar ab.stractions, is labouring. But 
the most recent aesthetic productions, because they are recent and 
still in process of development, cannot as yet be historically placed 
and judged. 

BUU.KH.UAPIIV.—The chief monuments of aesthetic thought have 
already larn referred to in the foregoing outline. It may be added 
that (he latest revision of the text of Aristotle’s Poetics, together w'ith a 
c(tnimentary, is that of A. Rostagni (Turin, IQ27), and that the frag- 
mont.s of the Epicurean aesthetic of Philodemus (polemic against Neop- 
tolemus of Parium) have been edited l)y Jensen (Philodvmos iiber die 
Gedichtr Funjte.’i Buch, Jkrlin, 11J23). Of Vico’s .second Scienza 
iiuova the complete critical edition is that of F. Nicolini (Bari, lon- 
16). Of Baumgarten. there is a reprint of the Me.ditationes philo- 
sophicae de nonnullis ad pocma pertinentihus (17.35), edited by CToce, 
Naples, ic^oo; but the Ae.\thetica, a very rare book, has unfortunately 
not been reprinted, though a previously un|)ublished course of Baum¬ 
garten's lectures on aesthetics lias been pulilishecl by B. Pojipe (A. G. 
Baumgarten: Berne-Leiiizig, 11)07). (')f Hegel’s Vorlesungrn uher die 
Aesthetik, which we possess in Hotho’s redaction (ed. 2, Berlin, 1842- 
4.0. 

For the history of uestheLics, R. Zimmermann, Geschichte der /Ic.v- 
thetik <ih philosophischcr Wissenschaft (Wien, 1858), and M. Scha.sler. 
Kritisfhe Geschichte der Aesthetik (Berlin, 1872), may be consulted, 
though their standards of judgment are now out of date. See aEo B. 
Bosanquet. A History of Aesthetic (London, i8c)2). A history of 
aesthetics is contained in the second part of B. Croce’s Estetica come 
scienza dell’ expressione e linguislica generale (Bari, 1902; ed. 5, 1922; 
Eng. trans., abridged, London, 1915; 2nd ed., complete, 1922), and an 
cs.say completing and correcting tliis work, entitled Inizio, periodi p 
caratteri della Estetica, in the same author’s Nuovi saggi di Estetica 
(cd. 2, Bari, 1926), which contains the most mature form of the writ¬ 
er’s theoretical and historical thought on the suliject. E’er ancient 
aesthetics Ed. Muller, Geschiehtc der Theoric dc.r Kunst bei den Allen 
(Breslau, 1831-37), is still very useful; among recent works, E, Pan- 
ov.ski, Idea (Leipzig, 19241, and A. Rostagni, "Per un’ (>stetica dell’ 
intuizinne presso gli antichi” (in Atene e Roma, a review of classical 
philology, Florence, 1920); Arislolele e I’ari.siotcli.smo ncUa storia deW 
Estetica antica (Florence, 1921). For mediaeval aesthetics the best 
work is contained in books on Dante, e.g., Vossler’s; cf. also Com- 
paretti, Virgilio nel medio evo (ed. 2, E'lorcnce, 1896) vol. i. For 
Renaissance aesthetics, J. E. Spingarn, A History of Literary Criticism 
in the Renaissance (New York, 1899); K. Horin.ski, Die Poe.tik der 
Renaissance und die Anfhnge der lilerarischen Kritik in Deutschland 
(Berlin, 1896). For the Italian seirrnto, Croce, Storia, cit., and essays 
in Prohlemi di Estetica (ed. 2, Bari, 1923) and Storia dell’ etd barocca 
in Italia (Bari, 1928); J. M. Robertson, Studies in the Genesis of 
Romantic Theory (London, 1923); II. Quigley, Italy and the Rise of a 
New School of Criticism in the i 8 lh Century (Glasgow, 1921). For 
V'ico’s aesthetics, B. Croce, La filosofia dr G. B. Vico (ctL 2, Bari, 1922; 
Eng. trans. London, 1913). For German i8th century aesthetics, R. 
Sommer, Grundzuge einer Geschichte der deutschen Psychologie und 
Aesthetik von Wolf-Baumgarten his Kanl-Schiller (Wiirzburg, 1892). 
For the origin of Kant’s aesthetics, O. Schlapix*, Kants Lehre vom 
Genie und die Entstehung der Kritik der Vrihe.ilskraft (Gottingen, 
1901). For that of Schiller, V. Ba.srh, La poiiique de Schiller (cd. 2, 
Paris, iQir). For the Hegelian aesthetics the old hut penetrating 
study of Th. W. Danzel, Vber die Aesthetik des hegelschen Philosophic 
(Hamburg, 1844), must not be forgotten. For English aesthetics, 
A. E. Powell (Mrs. Dodds), The Romantic Theory of Poetry (Lon¬ 
don, 1926). For the Epigoni of idealism, E. v. Hartmann (who was 
one of them), Die deulsche Aesthetik seil Kant (Berlin, 1886). For 
recent aesthetics: H. Wildon Carr, The Philosophy of B. Croce: The 
Problem of Art and History (1917); E. F. Carritt, The Theory of 
Beauty (ed. 2, London, 1923); R. G. Collingwood, Outlines of a 
philosophy of Art (igzs). For the history of the philosophy of lan¬ 
guage in the idealistic period (Hamann, Herder, Humboldt) cf. H. 
Steinthal, Ur sprung der Sprache (ed. 4. Berlin, 1888); Geschichte der 
Sprackwissenschaft bei den Griechen und Rbmern (ed. 2, Berlin, 1890- 
1891). For recent philosophy of language as aesthetics, Croce, opp. 
cit., and Vosslcr, Spitzer, Lcrch, Bertoni, Bartoli, etc. (B. Ck.) 
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AESTHETICS, EXPERIMENTAE. Great artists throu«li- 

fHjt the n‘nturie.s h.iv*- (<jntril)uled to an empirical aesthetic in 
the broad sense of the term. Some of them have piven us exten¬ 
sive trcali.ses based upon an analysis of their own methods of 
artistic production, or upon an investipation of existinp works of 
art. Hogarth, for example, examined many forms of architecture, 
as well a.s the lines of the human figure, in a search for a norm of 
lH*auly which he thought he had found in the seri>entine line, and 
Goethe in his /'arhfnlclirr has made keen observations in regard 
to the aesthetics of colour. From the long list of names might 
tilso Ih‘ mentioned Feonarrlo da V'liui, Sir Joshua Reynold.^ and 
M. E, C'hevreul G. Th. Fechner, however, is gimerally (onsid- 
cred the founder of ex[><‘rimental ae-^thetics. He not only dis- 
cu.ssed the formal, or direct, and the as.iotiative factors underly¬ 
ing beauty on th(‘ basis of his experi«-nce of works of art, hut he 
(levi.sed exjieriments in order to settle st ientilically the question 
of the most pleasing proportions in geometrical forms and in line- 
division. 'Hiis problem bad engaged the attention of a number 
of writers, whose resultare in strong disagroemenl. Wolff in¬ 
sisted upon the proportion of 1.1. while Adolf Zeising thought the 
proportion of the gohleii section (i :i-6iH) to he the most pleas¬ 
ing, on the principle tliat it gives the greatest possible diversity 
in a harmoriicHjs unity It w.as the [iroiiortion of the golden sec¬ 
tion that I((hner desired to pul to experimental proof Me 
spread figures of ditlerenl sizes, such as ellipses, before the ob¬ 
server, w'ith instructions to choose the one which seemed the 
most i»leasing, or he had the person construct a figure accord¬ 
ing tt> the most i)leasiMg projMirtion. It wa.s these two methods 
of choice and construction, together with tlial of use*, which he 
pr()[>osed as the- proper c-rniiirical methods of investigation, and 
the.se methods ha\t‘ continued to be- employed up to the presc-nt 
day. Fcchner found the golden sc-c tion to hold in many inslaruc.s, 
hut he also found the proportions of i ;i and 1 to he pleasing 
under certain c ircutnsiatu es Lightncr Wilnier thought that Fech¬ 
ner u.s(‘d too few figures, and that the experiments were not 
properly controlled He Ihercdore used a serial order of figures 
with the least [lercc-ptibic- clilferetice of proportion between them. 
He also had the figures ccmipared in [lairs. His results do not 
always agree with those of I'cchner. but he established the im- 
p(*rtan(i‘ of the codtlen section for rectan^lc-s, ellipses and line division. 
An interesting fact came to light in exiuriinent-^ conducted by K I’ 
Angier. Ills sut>jec1s divided a line at what seemed to them the most 
pleasing point. Although several persons tame near the golden section, 
no one* actually chose it. Nevertheless, (he average of all oli.servers 
was almost exac tly the golden seilion. His results served as a warning 
not to i)Iace to(» much weight upon averages in the search lor an 
aesthetic: n<»rm. In general, howexer, it m.iv be said (hat the golden 
section and symmetix are pleasing, that ;i division verv near the 
middle and one whnh m.tkes (tie sfiorter line le.s-, (han a cjuatler of tlie 
length of the whole line aie disjileusing. 

Numerous extieriments have been marie upon form anrl balance, 
with the princijail aim of olitaining a tisvchologieal explanation of 
the pleasing effects, T, 11 . Haines and A. E. Davies, from their work 
with a series ol cards having a constant length and varying width, 
decided that eye-movements, association.s, balance between forces of 
attention, and suggestion, were the factors which rletermined the 
ac-sthetic effect. Ethel I). Puffer made an extensive study of balance 
bv the use, among other olijecls, of lines of x'arious sizes and in 
various positions. She found that thcr best ao.sthetic balance generally 
corresponded to the mechanical balance, and explained the results in 
terms of interest which, in the last analysis, nu'ant for her a balance of 
motor imjnibc's. F. J. Martin cussc-rted that our preference for lines and 
shajM-s depc-nds very much upon our attitude toward the ohjects we 
are judging. A slanting line, when interpreted as a bad vertical, is 
cli-spleasing, luit when we think of it as a horizontal line which is raising 
itself to a vertical, it is pic-asing. F. Sander believes that absence of 
feelings of tension produces a restful effect such as is experienced in 
viewing (ircck architecture, while vivid tensions underlie our reactions 
t(c Komanesciue and Gothic architecture. 

The theory ol em|)athy made famous by Th. Lipps has also been 
offered frc'ciuentlv as .m explanation of the aesthetic feelings aroused 
by lines, feerms and other proportic.s of art ohjccts. A niorlern psycho¬ 
logical interpretation of this theory is that the individual imitates in 
terms of hi.s own re.u lions the tcalterns suggested h\ the art ofeject. 
These reuction.s arc projectccl hv the individual into the external 
object and are perceived not as his own but as the dynamic qualities 
of the object. ExjHriments furnish some suptwrt for this theory of 
emtiMilhy in that implicit or nascent muscular activity related to the 
stimulus-situation has t>«en detected during the act of perception. 


The empathic value of lines in expressing emotional moods has 
been demon.slrated in experiments in which .subjects have been asked 
to draw lines indicative of emotional states and ciualities or in which 
they have been askt*d to match various tvfx's of lines with descriptive 
adjectives. The agreement concerning the exprcssivcnc.ss of lines is 
much greater than chance expectation. For example, mood.s with 
little motor cxprcs.sion such as sadness and quietness are represented 
in the subject’s drawings by wide sweejiing curves whereas moods of 
excitement arc represented by sharf) curves and acute angles. Investi¬ 
gations of the aliility of children to approximate adult judgment in 
this field show that even kindergarten pupiF do better than chance, 
that there i> a positive correlation between lids ability and age and 
that artistic children do better than non-artistic children. The early 
recognition of the expn-ssive (jualities of pure lines argues against an 
associational exj>lanation and suggests an empathic basis in the type 
of bodily re.sponse occurring in a given emotional condition. 

The modern trend, however, is to empha.sizc the lelation.ship of the 
line to the form of which it is a part, or the relationship of the figure 
to the total pattern in which it apjicars. As earlv as IQ03 Legow'ski 
conc luded from his experiments on (ireferences for the same type of 
figures of varying proportions that the comfirehensibility of the re¬ 
lationships was the cause of their pleasantness. More recently Birkhoff 
has studied form preference and used as a measure of aesthetic pleasure 
the relation between order and complexity. The elaborations of his 
basic formula, “ (M-- acsthelk: measure, order and C =- 

comjilexity) are not as objective as their mathematical expres^ion 
might suggest, but Birkhoff’s rc.sults do indicate that the degn-e of 
ph-asure i:^ related to ability to resolve complex relationships into a 
unified pattern—a V'ery old aesthetic doctrine 

Colour. —'Goethe in his farhcnlchrr discussed the moods aroused 
by colours, and the different psychological effects of differenl colour 
combinations. Chevreul studied colours from the aesthetic standpoint, 
and remarked that complementar\’ colours form the iiio^l plea.^^ing 
combinations, as there is a harmonx' in the contrast, and half a 
century later Bczold stated th.it the colours whii h are very nearly, 
hut not ijuite, complementary form the best combinations, d'owards 
the end of the last century, Jonas Gohn and August Kirschmann per- 
fornu'd controlled experiments on colour in the manner advocatecl liy 
Fechner. Both men found contrast to be iileasing, and (’ohn’s results 
led him to conclude that saturated colours are in most instance's pre¬ 
ferred. From about this lime the numlier of tre-atises on colour 
preferences began to grow rapidly, and the ixipers have covered a large 
field of investigation. The effects of hue, saturation and brightness, 
together with such factors underlying preference as the time of ex¬ 
posure of the colours, suggestion and association, have been studied. 
A large numiicr of treatises deal with the colour preferences of infants 
and .school children, and the changes in colour preference wdiich occur 
with age. Comjjarative studies have also been made of the colour 
preferences of the .sexes and of races. The experiments were done under 
such widely diffc-rent conditions that in man\ cases they are hardly 
comparable, and the results are so numerous and varied that lhe\' are 
difficult to summarize. In no instance was there an\' great agreement 
in regard to the preference cither for single colours or for combinations, 
and often there was not even a great conslanc_\ in the choice of the 
individual observer. All that one can indicate are general tendenries. 
Red and blue .seem to be the favourite colour.s. and orange and yellow 
usually rank low. It appears from the mass ol information that has 
been collected that men have the strongest prelcrenee for blue and 
women for red. A typical order of preference is blue, red, purple, green, 
orange, yellow', which would mean that the colours ;it the ends of the 
spi'ctrum have the best chance of being chosen as the most pleasing. 
Also, saturated colour.s have a strong attraction, but are not ahvaxs 
preferred. As Titche.ner has remarked, there seem to be two types of 
observers, one of which prefers saturated colours, the other definitely 
prefers unsaturated or what are popularly called artistic colours. E. 
Bullough has made an analysis of the psychological attitude of ju-rsons 
toward colours, and has found that there are four main tx pcs of judg¬ 
ments: the objective, where the peculiarities of the colours such as 
clarity arc observed; the phy.siological, where (he aspects of warmth, 
hardness, etc., arc noted; the a.'^sociative, where the colours remind 
the observer of some ex{x-rience; and tlie character judgment, where 
the colours are expressive of mood. It seems, then, that our preference 
dejiends very much upon our attitude. Indeed, as von Allesch has 
stated, the old talk of beauty and ugliness of colours has only relative 
meaning. All colours can be all things at the right moment and at the 
right place. Nevertheless, we may say that in general complementary- 
colours seem to be pleasing in combination, and probably also those 
colours which arc nearly complementary. On the other hand, colours 
w’hich are neighbouring in the spectrum do not seem to go together. 
Harmony, however, can generally be obtained from the inharmonious 
combination of two colours by the proper selection of a third colour 
to form a triad. 

Sound.- The must important w ork on the psychology of music 
is that of Carl Stumpt. His book Tonps.ycholof’if (i8qo) is a classic- 
in this field and contains, among many theorievs and facts of im- 
iwrtance, his psychological theory of consonance, which is based upon 
an empirical study of the perception of tonal combinations. For 
Stumpf. degree of consonance is correlated w-ith degree of fusion of 
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the two tones of a musical interval. In his subsequent writinRs, he 
has viporously attacked the physical theory of consonance of Herman 
V. Helmholtz and F. E. Krilpcr. Stumpf has also done extensive work 
upon the tonal quality of vowels and consonants. One of his latest 
investipations in the auditory held is a comparison of sinpinp and 
talkinp, which he hnds not fundamentally different. In speakinp we 
use for the most part a continuous chanpe in tone, while in sinpinp 
we use discrete tonal steps, H. T, Moore has .shown experimentally 
that, up to a certain point, the pleasantness of tonal intervals prow.s 
with our experience of them, which accounts for the pradual chanpe 
in our attitude toward consonance and dis,sonance. O. Abraham and 
E. M. von Hornhostel. in their analysis of tonal intervals, have 
discovered two factors underlyinp the e.xperience, one a qualitative, 
the other a ciuantitative, which Ihev call distance or width of interval, 
and accord quality, re.spectivcly. C. K. Sea.shore has devised a series 
of tests which can he piven by means of phonopraph records. In his 
latest work he describes the results obtained by photopraphinp the 
vibrations of the sinpinp voice. He has detected the presence of the 
vibrato, or synchronous o.scillations of pitch and intensitv at the rate 
of five to eipht per second in artistic sinpinp. 

In experiments upon the appreciation of pictures the introspective 
method has usually been employed. (). Kiilpe showed pictures for three 
seconds each to a number of persons, and recorded their reports. Ho 
(lid not find evidence of emjiathv to support Lipp.s's theorv. On the 
other hand, mu.scular sensations in a form which, accordinp to Karl 
(iroos, is called inner mimicry are present at times, but not alwavs. 
A unique nuthorl of inveslipatinp the effect of picture.s upon children 
was used by R. Schultze, who photoprajibed the children while they 
were lookinp at the pictures. One was often able to judpe from the 
photopraphs which fiicture the child had been lookinp at. as well as 
the mood wfiich had been aroused. 

A laboratory research in the field of literature which is suppestive, 
both from the point of view of method and content, is that of K. C. 
Givler. He showed conclusiv(‘l.\ the importance of the mere sound of 
words in conveyinp the meaninp as well as (he moods of poetry. 
Most of the investipations of the aisthetics and psycholopy of jirose 
and poetry, however, have been in the nature of a direct analysis of 
the works themselves, or a study of the life of (he artist, and do not 
come under experimental aesthetics in tlie narrow sense of that term, 
as used in this article. J. L. Lowes’ Thr Road to Xanadu (i(p>7) 
mipht, however, lie mentioned as a model piece of research of this 
nature, Comparinp the contents of a note-hook left by Coleridpi^ 
with the text of 77/c Rhyme of the Anrirnt Mariner and Kuhla Khan, 
Lowes has been able to analyse most convincinply the subconscious 
mind of that poet. Freud and his followers have also made numerous 
analyses of the subconscious minds of artists. Their results will un- 
douhteclly he of interest to those persons who believe in the psycho¬ 
analytic method, and even the sceptic will find some suppestive ma¬ 
terial in their writinps. 

A promi.sinp modern development in experimental aesthetics is the 
penetic investipation of artistic creation and aiJpreciation. The funda- 
mtmtals of preference for form and pattern are w’cll on their way 
toward assimilation hy the time children enter pradc .school. Children 
between the apes of two and five years prefer halanre in tri-dimc*n.sional 
(lesipns to imbalance. Controlled ob.scrvation confirms the iiopular 
belief in the sensitivity of younp children to rh\ thm in music. Graphic 
rh.vthm (repular repetition in two-dimensional form) i.s preferred in 
pictorial presentation by five-year olds. Children of this ape even show' 
an appreciation of rhythm in abstract desipn. One .study of talented 
children, aped five to seven years, definitely established the presence 
of creativt! artistic iniapination at IhL ape level. The pictures painted 
hy the children were not pcncralized depictions of simple objects or 
stereotyped forms but were of a compositional character. Moreover, 
these talented novices showed a critical attitude toward their work 
characteristic of the professional. Thev were seldom satisfied with 
their first efforts and usually expressed in specific terms a critical 
evaluation of each slape of the production as they went alonp. 

An interestinp problem in the psycholopy of art is the relationship 
amonp the \'aiiou.s fields of artistic expression (music, painting, etc.). 
Critics with a da.ssical bias have affirmed the uniqueness of each of 
the arts, whereas artists of a less conservative bent have sometimes 
assumed a common ba.sis and a common method of appeal to all the 
arts. An extreme example i.s the colour organ which attempts to u.se 
the temporal presentation of music in the visual field. The writinps of 
Gertrude Stein and the paintings of .some .surrealists arc likewise at- 
ternpts to cut across the conventional bounds of the art fields in the 
belief in the unity of all psychological experience. The problem ha.s 
been approached experimentally by comparing the moods aroused by 
painting w'ith those aroust^d by music and by comparing the qualities 
of the various sensory modalities. J. Cowles pre.scnted 3^ subjects 
with seven pictures as they listened to seven succe.s.sive musical selec¬ 
tions. They were asked to specify the picturc*which best suited each 
musical selection. A fairly high degree of agreement was found in the 
of the visual and the auditory stimuli. Pictures suggestive of 
activity were nearly always paired with musical selections of promi¬ 
nent dynamic changes. That similar moods can be established in the 
individual through appeals to the different senses docs not mean, how¬ 
ever, that sensory qualities of the various sensory modalities have 
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even a rough equivalence. The eye and the ear as w-ell as the other 
sense receptors give rise to di.stinctive (jualities and even the intensitive 
attributes of these qualities are not strictly comparable. Moreover, 
Karw’o.ski and Odhert in a study of colour music have challenged the 
absolute nature of coloured hearing (that form of .synacsthesia in 
which jx'ople experience a definite and a constant colour .sensation 
when a certain tone is sounded). They found no constant relationship 
between tone and colour which hehl for all subjects and oven the 
individual .subject showed considerable variability in his visual re- 
spon.se. The pholism reported depiMulcd upon the total stimulus- 
situation and upon tlu' lamiliaril> with the musical selection as w'ell 
as upon the tones themselves. Experimental psycholopy corroborates 
those ( ritirs who would keep apart the various arts in their objective 
techni(|ues though not necessaril\ in Iheii appeal to affective experience. 

BiiiMocK.MUiV.—Eor a historx of experimental .u'sllu'tirs up to 
the reader is referred to J. Larpuier des Baniels’s article "Les Methodes 
de I'esthctique e.xpcrimentale’’ in /.'Anru'^e Psyu holoj^iqur, vi., pp. 
144-iQO (i8()(;). C. VV. N alentine’s little work. An Introdut lion to the 
Experimental Psyeholo^y of Beauty (i()i3). describes a few typical 
experiments upon colour, form, balance and symmetry, and the 
acstheti( contemplation of pictures. C'. S. Mvers’s Text-hook of Ex¬ 
perimental Psyrholof^y, pt. i, di. xxiv. (uj.!2), deals primarily with 
the methods employed in experimental aesthetics. For a general 
tri'atment of psychological ai'sthetiis ov \V', Wundt. Phy.dolojii.sche 
Psyrholof^ie, iii., pp (mh ed., Leipzig, igo*'). For a summary 

of (he Work on aesthetics ol colour .\ee J, H, Parsons, An Introduftion 
to the Study of Colour Vision (1024), and M, Luckiesh. The Eannuane 
of Colour (igio). For a history of the problem of tonal intervals 
see M. (Juernsey, “I’he Role of C’onsonatue and iJi.ssonance in Music.’’ 
Amer. J. Psychol, xi., pj). i73-.’04 (ig;.S). The articles of Carl E. 
Seashore and his piq^ils upon the experimental j)sycholopy of music- 
are to he found in the Iowa Studies in Psyeholopy, J'sychol. Rev. 
Monoj^. Supl., Nos. Og, lOS, 140, JO7, i6iS; t’. E, Seashore, Psychology 
of Music (ig>8). A comprehensive sunmiarv of the experimental 
work in music can he found in (' M Hiserens and H. Fine. A 
Psycholoy^y of Music (nj.p)). Eor the psychology of rhythm see C. 
M. Ru(kmi(k, “A Hihliopraphy of Rh.Mhm,” Amcr. J. Psychol, 26, 
I>P 437 4 .sg (igi 3 ); -’g, pp. (igiH); (s. tU). 407-41.) (igi4). 

kor genetic studies of artistic al)ililv and creation see “Studies in the 
Psyihology of Art.” Psychol M onoy, , .jS, in). 1-146 (ig,),)); 48. pp. 
J-172 (ig.)6). For other .spetial studies see G. I). Hirkhoff, Aesthetic 
Measure (1033); 1 ’- Karwoski and 11 . S. Odhert, "Colour-Music,” 
Psychol Monoy., 50, No. 222 (1938); G, T. Ruswell, How People 
Look at Pictures (193.3); N C. Meier, "Studies in (he Psyehology of 
Arl," Psvchol Monoy., 31, pp. 1-138 (igig)- 

(H, S. L.; 1 ). K\.) 

AESTIVATION, literally ‘‘summer residence,” a term used 
in zoology for the condition of torpor into which certain animals 
pass during (he hottest season in liol and dry countries, contrasted 
with (he similar winter condition, hibernation. In botany the word 
is used of the folded arrangement of the petals in a flower before 
expansion in the sunmier, contrasted with "vernation” of leaves which 
unfold in the spring. See Hiiikknation. 

AETA, a Negrito tribe of the I*hilii)pine islands, woolly- 
haired, dark-skinned, dwarfish (tlic male stature is about 4ft. 
qin.) inhabiting the mountainous districts of the larger islands 
and some of (he .smaller. They are iharacterized by a large and clumsy 
foot with abnormally divergent great toe. The social unit is the fam¬ 
ily; polygamy is permitted, hut monogamy prevails. The dead are 
normally buried, hut the bodies of those w horn it is wished to honour 
arc cxpo.sed on fflatforms or in trees. Hows and poisoned arrows are 
used, long spears and darts barbed with flint or shell. Eire is made 
by means of a flexible (hong pulled to and fro in a notch in a cleft 
stick. They pray to a great serpent to show them yams and honey. 

The Acta were long recognized as the owners of the soil in spite of 
the arrival of Malayan .settlers, and in Luzon lhe\’ hW'icd taxes upon 
the Tagalog and other tril)es (until these arrived in such numbers as 
to t)U,sh them hack into (he hills) taking the heads of defaulters. For 
much longer, perhaps even yet, they kept a debit and credit account 
of heads w'ilh the Igorots and other neighbours. 

Sec Reed, Negritos of Zamhales, Ethnolog. Survey of the Philip¬ 
pines. II. (1904); Worcester, Non-Christian tribes of N. Luzon, 
Philippine Jnl. of Science, 1 . (igo6); A, L. Kroeher, Peoples of the 
Philippines, American Museum of Natural History (igig), 

(J. H. H.) 

AETHELBALD, king of Mercia, succeeded Ceolred, a.d. 
716, at the beginning of the f)criod of Mercian supremacy. His 
activities a.s a w'arrior were slight; in 733 he raided Somerset as 
far as Somerton, and led unimportant campaign.s against the Norlhum- 
hriiins and the Welsh. In 732 Cuthred of Wessex led a successful raid 
into Oxfordshire against him. Aethelhald encouraged the development 
of the church, making large grants of land, and publishing a decree 
in 749 which freed ecclesiastical land.s from all obligations to the king 
except the trinoda necessitas. 

See Bede, Hist. Ecc. (cd. Plummer), v. 23 and Continuatio 740, 
7 .';o, 757 ,; Saxon Chronicle (F.arlc and Plummer), 5.0. 716, 733, 737, 
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740. 74i> 74,7.*?';; Mabillon, Acta Sanctorum, it. pp. 364, 375-376, 379, 

t -3H4; P. Jaffe, Monumcnla MoRuntiaca, iii pp. 168-177; W. de G. 
Eirdi, Carlul. Saxon., 178 (i 885 -<t, 0 - 

AETHELBALD, king of Wessex, was the son of Acthelwulf, 
with whom he led the West Saxons to victory against the Danes 
at A( lea, 851. According to Asser he rebelled against his father 
f)n the hitter’s return from Rome in 856, and deprived him of 
Wessex, which he ruled until his death in 860. On his father’s 
death in 85H he married his widow, Judith. 

.S'er Asser, Life of Alfred (\V. H. Stevenson, 1004), 12; Saxon 
Chronicle, s a. 851, 855, 860. 

AETHELBERT, king of Kent, son of Eormenrit, came 
to the throne in A.D. 560. Aethelttert’.s sui)remacy, described by 
Hede as extending in 507 to the Huml>er, can have been little 
more than rmminal, though he exercised stricter sway over Elsscx, 
where his nephew, Sabert, was king. An attempt to extend his 
kingdom weslwartls was liefeated in 568 by Ceawlin at Wibban- 
dune. Aethelbert’.s reign is (hietly remarkable for the introduc¬ 
tion of Christianity, fie married a (,'hristian princess, Berta, 
daughter of Charibert, king of Paris, who brought over a bishop 
as private confessor. When in 507 Augustine landed in Thanet, 
tlie king IreaUal his mission tolerantly, gave him a dwelling in 
Canterbury and allowed monks to f)reach th(‘re, afterwards being 
baptized himself, but making no attempt to force conversion on 
his siibjeds. In 60.4 he founded the sec of Rochester, and hi.s 
influence establislu'd Mellitus at London in the same year. He 
published a code of laws, the first of its kind, containing a list of 
money fines for various offences against the clergy. 

Him loOKAi'iiv.- .SVc Stuhb.'<, Diet, of Chri.Uiutt Biog. Ethelhert; 
He<lc, Uixt J'.cc. (Plumiiier i. 25, 26, ii. 3, 5); Saxon Chronicle (Earle 
and Plummer), .s.a. 56K. 

AETHELBERT, king of the West Saxons, succeeded to 
the under-kingdom of Kent during the lifetime of his father, 
Aethelwulf, and retained it until the death of his elder brother. 
Aethelbald, in 800, when he became sole king of W’essex and 
Kent till his death in 8ti5 His reign was marked by tw'o serious 
attacks by the Danes, who W'cre repelh'd in 800 by the levies of 
Hampshire and Herksliire, though not before they had sacked 
Wiiuhe.ster, while in 805 they ravaged Kent after agreeing to 
take money for peace. Aethelbert was buried at Sherborne. 

HnuioORAfiiv .—See the Saxon Chronicle (Earle and Plummer), 
x.a. 800, 805; A'l/ig Alfred’s Wilt; W. de G. Birch, Cartul. Saxon., 553. 

AETHELFLAED or ETHELFLEDA, the “Lady of the 
Mer(ians,’’ the eldest child of Alfred the (ireat, was married 
about 886 to Aethelred, earl of Merci.i, to whom Alfred entrusted 
the control of Mercia. On the accession of her brother Edward, 
Aelheltlaed and her hu.sband continued to hold Mercia. In 907 
they fortilied Chester, and in 000 and i)io either .Aetholflaed or 
her husband must have leal the Merci.an host at the battles of 
Tettenhall and Wtalneslield (or Tettenhall-Wednesfield, if these 
battles are one and the same). It was probably about this time 
that Aethelred fell ill. and the Norwegians and Danes from Ire¬ 
land unsuccessfully besieged Chester. Aetheltlaecl won the sup¬ 
port of the Danes against the Norwegians, and seems also to have 
entered into an alliance with the Scots and the Welsh against the 
pagans. 

In oil Aethelred dic'd, and Edward took over Middlesex and 
Oxfordshire, Except for this. Aetheltlac'd’s authority remained 
unimpaired. In 913 she fortifu'd “Scergc'at” and Bridgnorth, 
Tarnworth and Stafford in 013. Ecldisbury and Warwick in Q14, 
Cherbury, “Weardbyrig” and Runcorn in 915. In 910 she sent 
an exfieclilion against (he Welsh, which advanced as far as Breck¬ 
nock, In CJ17 Iterby was captured from the Danes, and the next 
year Leicester and ’V'ork both submitted to her. She died in qi 8 
at 'I'amworlh (June i:), and was buried in St. Peter’s Church at 
(iloucestcT. Tills noble ciucen, whose career was as distinguished 
as that of her father and brother, left one daughter, Aclfwjm. 
For some iS rnonihs .Aelfwyn seems to have wielded her mother’s 
authority, and (hen. just before the Christmas of qiq, Edward 
took Mercia into his own hands, and Aelfwyn was “led away” 
into \Ve.ssex. Acthelflac^d and her husband wielded almost kingly 
authority; the royal title is often given them by the chroniclers. 


See The Saxon Chronicle, s.a. (especially the Mercian register in 
MSS. B, C and D) ; Florence of Worcester; Fragments of Irish Annals 
(cd. O’Conor), pp. 327-237; D.N.B., s.v. (A. M.) 

AETHELFRITH, king of Northumbria, is said to have 
come to the throne in a.d. 503, being the son of Acthelric (prob¬ 
ably reignc'd 568-72). He married Acha, daughter of Ella (Aelle), 
king of Dcira, whom he succeeded, probably in 605, expelling his 
.son Edwin. In 603 he repelled the attack of Aidan, king of the 
Dalriad Scots, at Daegsastan, defeating him with great loss. 
Later in his reign, probably in 614, he defeated the Welsh in a 
great battle at Chester, and massacred the monks at Bangor 
who were assembled to aid them by their prayers. This war had 
a strategic importance in the separation of the North W^elsh from 
the Strathclyde Britons. In 617 Aethelfrith was defeated and 
slain at the river Idle by Racdw'ald of East Anglia, whom Edwin 
had persuaded to take up his cause. 

See Bede, Chronica Maiora, §531; Hist. Ecc. (Plummer) i. 34, ii. 2; 
Saxon Chronicle, s.a. 593, 603, 605, 616; Hist. Brittonum, §§57, 63; 
Annales Cambriae, s.a. O13. 

AETHELING, an Anglo-Saxon word meaning originally “of 
noble descent,” but soon restricted to members of a royal family, 
and in the Anglo-Saxon Chronicle used almost exclusively for 
members of the royal hou.se of Wessex. It was occasionally used 
after the Norman CoikjucsI to de.signate members of the royal 
family. In the loth century, the ivcrgild of an act holing was equal 
to that of an archbishop and one-half of that of a king. 

AETHELNOTH (d. 1038), archbi.shop of Canterbury, known 
also as Egelnodus or Ednodus, was a son of the ealdorman 
Aethelmacr, and a member of the royal family of Wessex. He 
became a monk at Glastonbury, then dean of the monastery of 
Christ Church, Canterbury, and chaplain to King Canute, and on 
Nov. 13, 1020, he was consecrated archbishop of Canterbury. He 
appears to have exercised considerable intlucnce over Canute, 
largely by whose aid he restored his cathedral at Canterbury. 
Aethelnoth, who was called the “Good,” died on Oct. 29, 1038. 

AETHELRED, king of Mercia, .succeeded his brother Wulf- 
herc in a.d. C75. In 676 he ravaged Kent, destroying the monas¬ 
teries and churches and taking Rochester. Aethelred married 
Osthryth, the sister of Egfrith, king of Northumbria, but a 
tjuarrel arose between the two king.s, presumably over the pos- 
ses.sion of the province of Lindsey, which Egfrith had won back 
at the dose of the reign of Wulfhere. In a battle on the banks 
of the Trent in 679, the king of Mercia was victorious and 
regained the province. Aelfwine, the brother of Egfrith, was 
slain, but at the intervention of Theodore, archbishop of Canter¬ 
bury, Aethelred agreed to pay a wergild for the Northumbrian 
prince and so prevented further hostilities, Osthryth was mur¬ 
dered in 6 q 7 and Aethelred abdicated in 704, choo.sing Coenred 
as his successor. He then became abbot of Bardncy, and, accord¬ 
ing to Eddius, recommended Wilfrid to Coenred on his return 
from Rome, Aethelred died at Bardncy in 710. See Wilfrid. 

BinnocRAi’HY.—Eddius, Vita Wilfridi (Rainc), 23, 40, 43, 45-48, 57; 
Bede. Hist. Ecc. (ed. Plummer), iii. 11, iv. 12, 31; Saxon Chronicle, 
s.a. 676, 679, 704, 716. (F. G. M. B.) 

AETHELRED I., king of Wc.ssex and Kent (S66-871), was 
the fourth son of Aethelwulf of Wessex, and should, by his father’s 
will, have succeeded to Wessex on the death of his eldest brother 
Aethelbald. He seems, however, to have stood aside in favour of 
his brother Aethelbert, king of Kent, to whose joint kingdoms he 
succecdetl in 866. Aethelred's reign was one long struggle against 
the Danes. In the year of his succession a large Danish force 
landed in East Anglia, and in the year 868 Aethelred and his 
brother Alfred went to help Burgred, or Burhred, of Mercia, 
against this host, but the Mercians soon made peace with their 
foes. In 871 the Danes encamped at Reading, where they defeated 
Aethelred and his brother, but later in the year the English won a 
great victory at “Aesc^sdun,” A fortnight later they were defeated 
at Basing, but partially retrieved their fortune by a victory at 
“Maeretun” (perhaps Marden, in Wiltshire), though the Danes 
held the field. In the Easter of this year Aethelred died, perhaps 
of wounds received in the wars against the Danes, and was buried 
at Wimbome, 
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Bibuography. — The Saxon Chronicle, sub ann.; Birch. Cartul. 
Saxon, vol. ii. Nos. 516-526; s.v.; Eng. Hist. Review, i. 

218-234. 

AETHELRED II. or ETHELRED (c. 96S-1016), king 
of the English (surnamecl The U.nready; i.e., without rede or 
counsel), son of King Edgar by his second w'ife, Aelfthr^’^th, wms 
bom in 968 or 969 and succeeded to the throne on the murder 
of his half-brother Edward (the Martyr) in 978. In the year 
after his accession the Danish invasions recommenced, though 
as yet their object was plunder only, not conquest. For an ac¬ 
count of the repeated invasions, which gathered strength as time 
went on, see English History. Aethelred’s policy of buying 
off the raiders faihal, and the massacre of Danes in England 
carried out by his orders on St. Brice’s Day (Dec. 2, 1001) only 
made matters worse. Next year Sweyn returned, his hostility 
fanned by the desire for revenge. For two years he ravaged and 
slew; in 1003 Exeter was destroyed; Norwich and Thetford were 
sacked in 1004. No effectual resistance was offered, de.spite efforts 
here and there; disorganization of the country was complete. 
In 1005 the Danes w'ere absent in Denmark, but they came back 
next year, and emboldened by the utter lack of resistance, they 
ranged far inland. In 1007 Aethelred bought them off for a 
larger .sum than ever (£36,000), and for tw^o years the land 
enjoyed peace. In 1009, however, in accordance with a resolu¬ 
tion macle by the witan in the preceding year, Aethelred col¬ 
lected such a fleet ‘'as never before had been in England in any 
king’s day”; but owing to a miserable court quarrel the effort 
came to nothing. The king then summoned a general levy of the 
nation, with no better result. Just as he wxas about to attack, 
the traitor Edric pre^•ented him from doing so, and the opportu¬ 
nity was lost. In 1010 the Danes returnee!, to find the kingdom 
more utterly disorganized than ever. “There was not a chief 
man in the kingdom who could gather a force, but each flt'd as 
he best might; nor even at last w'ould any there resist another.” 
Incapable of offering rc.sistancc, the king again offered money, 
this time no less than £48,000. While it was being collected, the 
Danes .sacked Canterbury and slew the archbishop Alphege, The 
tribute was paid soon afterwards; and about tht* same time the 
Danish leader 'riiurkiil entered the English service. 

From 1013 an important change is discernible in the charac¬ 
ter of the Danish attacks, which now became definitely political 
in their aim. In this year Sweyn sailed up the Trent and received 
the submission of northern England, and then, marching south, 
attacked London. Failing to take it, he hastened west and at Bath 
received the submission of Wessex. Then he returned north¬ 
wards, and after that “all the nation considered him as full 
king.” London soon acknowledged him, and Aethelred, after 
taking refuge for a while with ThurkilFs fleet, escaped to Nor¬ 
mandy. Sweyn died in Feb. 1014, and Aethelred was recalled 
by the witan. At once he hastened north against Canute, Sweyn’s 
son, but Canute sailed away, only to return next year, when the 
traitor Edric joined him and Wessex .submitted. Canute and 
Edric harried Mercia, and were prci)aring to reduce London, 
when Aethelred died there on April 23, 1016. Weak, self-indul¬ 
gent, improvident, he had pursued a policy of opportunism to a 
fatal conclusion. 

Aethelred's wife was Emma, or Aelfgifu, daughter of Richard 
1. the Fearless, duke of the Normans, whom he married not later 
ihan 985. After the king’s death Emma married Canute the 
Great, and after his death in 1035 she struggled hard to secure 
England for her son, Ilardicanute. In 1037, however, when 
Harold Harefoot became sole king, she was banished; she went 
to Flanders, returning to England with Ilardicanute in 1040. In 
1043 Edward the Confessor seized the greater part of Emma’s 
great wealth, and the queen lived in retirement at Winchester 
until her death on March 6, 1052. By Aethelred Emma had two 
sons, Edward the Confessor and the aethcling Aelfred (d. 1036), 
and by Canute she was the mother of Hardicanutc. Her mar¬ 
riage with Aethelred was an important step in the history of the 
relations between England and Normandy, and J. R. Green says 
‘ it suddenly opened for its rulers a distinct policy, a distinct 
course of action, which led to the Norman conquest of England. 


From the moment of Emma’s marriage Normandy became a 
chief factor in English politics.” 

Bnu-ioGRAenv. — The .inglo-.^axan Chronicle (cd. C. Plummer, Ox¬ 
ford. 1802-00); Florcm e of Worcester (cd. B. Thorjic, London, 
184S-40); Encomititn Emmar (ed. G. II. Pertz in the Scriptores 
Rerum Germanicarum, Band xix., Hanover, iSoo) for the latter part 
of the reiiin. See also J. M. Kemble, Codex Diplomaticus aei'i 
Saxonici (London, iSjo-48) ; and B. Thorpe, Ancient Laws (London, 
1840). 

AETHELSTAN (e. S94-<74o), Saxon king, wa.s the son 
(probably illegitimate) of Edward the Elder. He had been the 
favourite of his grandfather Alfred, and was brought up in the 
household of his aunt Acthelflaed. the 
‘‘Lady of the Mercians.” On the death of 
his father in 9:4. Acthclstan succeeded 
him, and was crowned at King.ston .shortly 
after. 

One of Aelhelstan’.s first public acts wa.s 
I to hold a conference at Tamworth with 
Sihtric, (he Scandinavian king of North¬ 
umbria, and as a result Sihtric received 
Aethclstan’s sister in marriage. In the 
next year Sihtric died and Aethel.stan 
took over the Northumbrian kingdom. 
He now received, at Dacre, in Cumber¬ 
land, the submission of all the kings of 
the island; viz., Howel Dda, king of West 
Wales, Owen, king of Cumbria. Constan¬ 
tine, king of the Scots, and Ealdred of 
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onet of gold. The circle ILimburgh, and henceforth he called him- 
at the base is gold self “rox totius liritamiiae.” About this 

lime (the exact chronology is uncertain) Aethelstan expelled 
Sihtric’s brother Gulhfrilh, destroyed the Danish fortres.s at York, 
received the submission of the Welsh at Hereford, fixing their 
boundary along the line of the Wye, and drove the Cornishmen 
west of the Tamar, fortifying Exeter a.s an Engli.di city. In 934 
he invaded Scotland by land and sea. perh.ips owing to an alliance 
between Constantine and Aniaf .Sihlricsson. The army advanced 
as far north as Dunoltar, in Kincardineshire, while the navy 
.sailed to Caithness. Simeon of Durham speaks of a submission 
of Scotland a.s a result; if it ever took place it was a mere form, 
for three years later we find a great confederacy formed in Scot¬ 
land against Aethelstan. This confederacy of 937 w’a.s joined by 
Constantine, king of Scotland, the Welsh of Strathclyde, and 
the Norwegian chieftains, Aniaf Sihlricsson and Aniaf God- 
fredsson, who, though they came from Ireland, had powerful 
English connection.s. A great battle was fought at Brunanburh 
(perhaps Brun.swark or Birrenswark hill in south-east Dum¬ 
friesshire), in which Aethelstan and his brolher Edmund were 
completely victorious. England had been freed from its greatest 
danger since the days of the struggle of Alfred against (duthrum. 

Aethelstan was the fir.st Saxon king who could claim in any 
real sen.se to be lord paramount of Britain. In his charters he is 
continually called “rex totius Britanniae,” and he adojits for the 
first time the Greek title Imsilens. This was not merely an idle 
flourish, for some of his charters arc signed ])y Welsh and Scot¬ 
tish kings as suhreguli. Further, Aethelstan was the first king 
to bring England into close touch with continental Europe, By 
the marriage of his half-sisters he was brought into connection 
with the chief royal and princely houses of I'rancc and Germany. 
His sister Eadgiiu married Charles the Simple, Eadhild became 
the wife of Hugh the Great, duke of France, Eadgylh was married 
to the emperor Otto the Great, and her sister, Aelfgifu, to a 
petty German prince. Embassies passed between Aethelstan and 
Harold Fairhair, first king of Norway, with the result that 
Harold’s .son Haakon was brought up in England, and is known 
in Scandinavian history as Haakon Adalsteinsfostri. 

Aethel.stan died at Gloucester in 940, and was buried at 
Malmesbury, an abbey which he had munificently endowed dur¬ 
ing his lifetime. Apparently he wa.s never married, and he cer¬ 
tainly had no issue. A considerable body of law has come down 
to us in Aethelstan’s name. The chief collections arc those 
issued at Grately, in Hampshire, at, Exeter, at Tbunrcsfeld, and 
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the Indicia rivitatis Lundonir. In {he last-named one personal 
touch is found when the kin^ tells the archbishop how grievous 
it is to put to death persons of 12 winters for stealing. The king 
se(ured the rai.sing (d the age limit to 15. 

Hiiua(»(a<A»’MY. Primary: The Saxon Chronicle, nth ami ; William 
of Malmesbur>, Crsta Rrj^utn, i. 141-157, RolLs Series, containing 
valuatile original intormalion (e. Stubbs’ Introduction. JI. Iv., l.xvii.) ; 
Hirch, Cartul. Saxon vnl. ii, \os. 641-747; A. S. Laws (ed. Lieber- 
niann), 1 146 iHi; Aelhelweard, Florence of Worcester. Secondary; 
Saxon Chronicle (ed. Plununerj vol, ii. ji. 142-142; ii. N. H., .1.7'. 

(A. M.) 

AETHELWEARD or ETHELWARD, Anglo Saxon his¬ 
torian, was the great-grand.son of Aethelred, the brother of Al¬ 
fred, and eahlorman or earl of the weste rn provinces (i.e., prcib- 
ably of the whole of Wessc'.x) He was the author of a Latin 
chronicle extending to the >ear 1175. Lp to the year Hcii he is 
largely dependent on the Saxoft Chronicle, with a few details of 
his own; later he is largely indejierulent of it. He was the friend 
and patron of Aelfric, the grammarian. 

bMU.iooHAMlv,-- Priniar}-: The Saxon Chronicle, 004 F; Birch, 
Cariularittm Saxonix itm; A. S. Law s (ed. Lieberrnann), pp. 220--24; 
hahii T.thehverdi Chron , Mon. Hist. Bnt,, pp. 44Q-54. Seionclary: 
Plummer, Smon Chronidc, vol, ii. p. ri.; Napier and Stevenson, 
Cra7o}ord Charterx, |ip. ii.S~2o; IJ.N B., s.v. 

AETHELWULF, king of the West .S.i.xon^, succecaled hi.s 
father, Egbert, in ad, Sp; Aethehvulfs reign was chietly occu¬ 
pied with struggles against the Danes. After the king's defeat 
H45-44, the Somcrsc-l and Dor.set levies won a victory at the 
mouth of the Parret (c H50) In S5i Ceorl, with the men of 
I>evon, defeated the Danes ;it Wigganburg, and Aelhelstan of 
Kent was viclori(ui> at Sandwich: despite this the Danes winfe-red 
in Lngland that ye;ir for the brst lime In S51 also .Xethcdwulf 
and Aelhelbahl won their great victory at Ac lea. jiroli.ably the. 
modern Ockley. In Aellielwiilf subcinc'ci the North Welsh, in 
answer to the a|i[ic;d of Burgrcal of Merci.i, and gave him his 
daiighfer Aethelswilli in m.irriage. The year S55 is the date of 
the Donation of Aeihelwiilf and of his jonrney to Rome W’ilh 
Alfred On his w.iy home he rnarric'd Judith, daughter of Charles 
the Bold. According to Asser he w.is compelled to give up Wessex 
to his son Ac'ilielbald on his rc-iurn. and content himself with the 
eastern under-kingdom He died in S5S 

,SV<’ .Assrr, {.He of Alfred (W. H. Stc'vcnson. 1CJ04), 1-16; Saxon 
Chronicle, s a. H.\4, 856, M40, 851, 8575, 855, 

AETHER: .ov KTirr.R friiYs.cs) 

AETHICUS ( Ivnncrs) ISTER, 'the philosopher of 
Istria," the sui»posed but unknown author of a description of the 
world written in Creek. An abridgment, under the title of Ccev- 
ino^raphia Elhiii, WTllleii in barbarous Latin, and WTongly de¬ 
scribed as the work of St. Jerome*, jirobably belongs to the 7th 
century. 

'I'hc* name Aethicus is also attached to a geographical treatise 
Jirobably dating from (he* olh century, a rejiroduclion of the cos- 
mograjihy of Julius Honorius. 

Him ioc;RAenv . Il'.Avcvac (18521. Pertz (1855); Wiillkc (1854); 
Hit'se's Ceof^raphi I,atini Minores (187H) ; xee also Bunbury, History of 
Ancient Ccop^raph v. 

AETIOLOGY or ETIOLOGY, St riel ly. science or jihilo- 
so|)hy of causation, but generally used (o cU'note the part of any 
sjiecial scit'nce (and es|K'cially of that of medicine and disease) 
which investigates the causes and origin of its phenomena. An 
aetudoiiical myth is one* which is regarded as having been in¬ 
vented c.t post jacto to c.xjilain some fact, name, or coincidence, 
the true account or origin of which has been forgotten. Such 
myths wc*re olten ba.secl on grotesejue jihilulogical analogies, ac¬ 
cording to which an existing connection betw’ecn two personalities 
(cities, etc,! was traced back to a common mythical origin. 
Tlie preferred sjH'lling of the word in the United States is 
Etiology, 

AETION or EETION, a Drcek painter, mentioned by 
Cicero. rUny, and Lucian. His most noted work, descrilicd in 
detail by Lucian {Herodotus or Eetion, 5). w'as a picture repre¬ 
senting the marriage of Alexander and Roxana. Through a mis¬ 
understanding of the words of Luci;in. Action has l>ecn supposed 
to belong to the age of Antonines; but there can be little doubt 


that he was a contemporary of Alexander and of Apelles (Brunn, 
Gesrhichte dcr griechischen Kiinsthr, ii. p. 243). Pliny gives his 
date as 350 b.c. 

AETIUS (ah-et'i-oos) (fl. 350), surnamed ‘the Atheist,” 
founder of an extreme sect of 2\rians, was a native of Coclc-Syria. 
He studied successively under the Arians, Paulinus, bishop of 
Antioch, Athanasius, bkshop of Anazarbus, and the presbyter An- 
tonius of Tarsus. At the first syncad of Sirmium he won a dialectic 
victory over the homoiousian bishops, Basilius and Eustathius, 
who sought in consequence to stir up against him the enmity of 
(k'xesar (jallus. In 356 he went to Alexandria with Eunomius 
i in order to advocate Arianism, but he was banished by Con- 
[ stantius. Julian recalled him from exile, bestowed upon him an 
estate in Lesbos, and retained him for a time at his court in 
Uonstanlinojile. At the accession of Valens (3()4) he retired to his 
estate at Lesbos, but soon returned to Conslantinojilc. wdicre he 
died in 367. The Anomoean sect of the Arians, of whom he was 
leader, are sometimes called after him Arliaus. His work Dc Fide 
has been preserved in connection with a refutation written by 
Pqiiphanius {Ilaer., Ixxvi. 10). 

See A. Ilarnack, History of Dogma, vol. iv. passim. 

AETIUS (died 454), a Roman general of the closing jx-riod of 
the Western empire, born at Doroslolus in Moesia, late in the 4th 
century. He was the son of (jaudentius, who, although jiossibly of 
barbarian family, rose in the service of the Western enijiire to be 
master of the horse, and later, count of Africa, .'\etiu.s p.cssed some 
years as hostage, brst with Alaric and the (joth>, and later in the 
(aiiijx of Rhuas, king of the Huns, acejuiring in this way the knowl¬ 
edge which enabled him afterwards to defeat them. In 424 he led 
into Italy an army of 00,000 barbarians, mostly Hums, wliich he 
emjxloyed brst to supjiorL the primicerius Joannes, who had pro- 
claimi'd himself emperor, and, on the defeat of the latter, to 
enforce his claim to the sujireme command of the army in Haul 
u|)()n I’lacidia, the empress-mother and regent for X .iicniinian Ill. 
His calumnies against his rival, Count Boniface, which were at 
first believed by the emperor, led Boniface to revolt and call the 
X’andals to Africa. Ujxon the discovery of the truth, Boniface, 
although defeated in Africa, was received into favour by \ alen- 
tinian; but Actius came down against Bonif.ict* from his Gallic 
wars, and in the battle w'hich followed wounded Boniface fatally 
with his own javelin. From 433 to 450 Aelius was the dominating 
personality in the Western empire. In Gaul he won his military 
reputation, ujxholding for nearly 20 years, by combined policy ;tnd 
daring, the tailing fortunes of the empire. His greate.‘-t victory was 
that of Chfilons-sur-Marnc (Sept. 20. 451), in which he led the 
Ciallic forces against AUila and the Hvms, This w.is the hmt 
Iriuinjih of the empire. Three years later ( 45.4) Actius jireseiUed 
himself at court to claim the emperor's daughter in marriage for 
his son Gaudentius; but Valcntinian, siisjuxting him of designs 
ujTon the crown, slew him with his own hand. 

‘‘Th.'it he was the one jxroj) and slay of the Western emjxire dur¬ 
ing his life is the unanimous verdict of his contemjDoraries; but 
whether he was a really great general or statesman we car.not (ell. 
He was beaten by Boniface; and it was not he*, but the Goths and 
their king, who really triumphed in the Mauriac plain; yet he 
recovered Gaul in a series of camjxugns, and he kept (he Visigoths 
in check. ... If he was less Roman than his jwedecessor Con- 
stantius, he was far more Roman than his successor Ricimer; and 
if he had occasionally used the arms of the Huns for his own ends. 

[ he had also used them to maintain the emjjire. One merit he had 
which must count for much—the merit of recognizing and encour¬ 
aging men of ability. Majorian and Marcellinus. two of the finest 
bgurcs in the history of the fallen emjnre. were men of his training ” 
(ICrnest Barker in Cambridge Mediaeval Hist.,\o\. i., I., 41S-419.) 

See T. Hodgkin, Italy and her Invaders, vols. i. and ii. (1880). 

AETIUS, a Greek physician, born at Amida in Mesopotamia, 
flourished at the beginning of the 6th century .\.d. He wms court 
I physician at Byzantium. He w’rotc a large medical work in 16 
books, founded on Oribasius and compiled from various sources. 

I especially Galen (Galenos). Eight books of the Greek original 
! were printed in Venice in 1534, and a complete Latin translation 
1 by Cornarius at Basel, 1542. 



AETNA- 


AFARS 


See VV'eigel, Aetianarum exercitationum specimen (17Q1); Danclius, 
Beitrag zur Augenheilkunde des Aetius (iS8q) ; Zernos, Actii sermo 
scxtidecimus et ullimus, cditio princcps (1901). 

AETNA, a Latin hexameter poem of 644 lines ascribed by the 
mss. to Virgil. This ascription is now universally rejected, but it 
is obvious that the author was an imitator of \'irgil who was 
familiar with the Aeneid as well as the Bucolics and Georgies, and 
therefore liv'cd at least as late as the time of Augustus. As there 
i.s no mention of the famous eruption of N'esuvius which de- 
stroN’ed I’ompeii and Herculaneum it is safe to presume (hat the 
work was composed before a.d. 79. The poem has been attributed 
by various authorities to Claudian, Cornelius Severus and 
Manilius, but modern opinion assigns it to Lucilius Junior, the 
friend of Seneca, whose interest in, and knowledge of scientific 
matters is alluded to in the phi 1 osoi)her’s correspondence. He is 
known to have been a governor of Sicily and also to have written 
poems. Acfna discusses the possible scientific explanation of the 
volcano’s action. 

Text edited (1920) by Robinson Ellis in J. P. Postgate’s Corpus 
Poetarum Latinorum. 

AETOLIA, a district of northern Greece, bounded on the 
south by (he Corinthian Gulf, on the west by the river Achelous, 
on the north and east by the western spurs of Parnassus and Octa. 
The land naturally falls into two division.s. The basins of (he 
low('r Achelous (mod. Aspropotamo) and pAjenus {P/iidlians) 
form a series of alluvial x'alleys intersected by detached ridges 
whith mostly run parallel to the coast. This district of “Old 
.Aetolia” lacks a suitable sea-board, but the inland, and especially 
the plain of central .Aetolia lying to the north of Lakes Hyria and 
'I’riihonis and Mount Aracynthus,forms a rich agricultural country. 
The northern and taistern regions are broken by an extensive com- 
j)!ex of chains and jusaks, whose rugged limestone Hanks arc clad 
at most with stunted shrubs and barely leave room for a few pre¬ 
carious mule-tracks. Thc.se heights often ri.se in the frontier- 
ranges of Tym[)hrestus, Oxia and Corax to more than 7.000 ft.; 
the snow-cai)ped pinnacle of Kiona attains to 8,240 ft. A few 
defiles pass through this barrier to the other side of the north 
Cl reek watershed. 

In early legend Old Aetolia, with its cities of Pleuron and Caly- 
don, figures prominently. During the great migrations (.sec 
Dorians) the population was largely disidaced, and the old inhabi¬ 
tants long remained in a backward condition. In the 5th century 
some trilies v.'ere still li\ing in open villages under j>et(y kings. ■ 
addicted to plunder and piracy, and hardly recognized as Hellenes 
at all. Vet their military strength was not to be des\)ised: in 4:6 
their archers and slingers easily repelled an Athenian invasion 
under Demosthenes. In (he 4th century the Aetolians began to 
take a greater part in Gna-k j^olitics, and, in return for helping 
Epameinondas (367) and Philip of Maccdon (338), recovered con¬ 
trol of their sea-board, to which they annexed the Acarnatjian 
coast and the Oniadae. Aetolia’s prosperity dates from the pe¬ 
riod of Macedonian supremacy. It may be ascribed partly to the 
wealth and influence acquirtaJ by Aetolian merccnarie.s in Hcllon- 
istic courts, but chiefly to the formation of a national Aetolian 
league, the first effective institution of this kind in Greece. 
Created originally to meet the peril of an invasion by the Mace¬ 
donian regents Antijjater and Craterus, who had undertaken a 
punitive expedflion against Aetolia after the Lamian War (322), 
and by Cassancler (314-311), the confederacy grew rapidly during 
the subsequent period of Macedonian weakness. Since 290 it had 
extended its power over all the uplands of central Greece, where 
its command over Heracleia (280) provided it W’ith an important 
defensive jxtsition against northern invaders, its control of Delphi 
and the Amphictyonic council with a useful political instrument. 
The valour of the Aetolians was conspicuously displayed in 279, 
when they broke the strength of the Celtic irruption by slaughter¬ 
ing great hordes of marauders. The commemorative festival of 
the Soteria, which the league established at Delphi, obtained 
recognition from many leading Greek states. After annexing 
Boeotia (by 245) the Aetolians controlled all central Greece. En¬ 
deavouring next to expand into Peloponnesus, they allied them¬ 
selves with Antigonus Gonatas of Macedonia against the 
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Achaean league (^.r.), and besides becoming protectors of Elis 
and Messenia won several Arcadian cities. Their naval power ex¬ 
tended to Cephalonia, to the Aegacan islands and even to the 
Hclle.spont. The league at its zenith had thus a truly imperial 
status. 

Later in the ccntuiy' its power began to be sapped by Mace¬ 
donia. To check King Demetrius (239-229) the Aetolians joined 
arms with the Achacans. In 224 (hey held Heracleia Trachis 
against Antigonus Do.son, but lo.^l control of Boeotia and Phocis. 
Since 22.S their Arcadian possessions had been abandoned to 
Sparta. At the same lime a new enemy arose in the Illyrian pirate 
Heels, which outdid them in iin.scriiinjlousnes.s and violence. The 
raids of two Aetolian chiefs in Ach.iean territory (220) led to 
a coalition between Achaca and Philij) V. of Macedon, who as¬ 
sailed the invaders with great energy, driving them out of Pelopon¬ 
nesus and marching into Aetolia itself, where he surprised and 
sacked the federal capital Thermon. After buying peace by the 
cession of Acarnania (217) the league concludecl a compact 
with Rome. In the great war of their Roman allies against Philip 
the federal troops look a prominent l^art, their cavalry being 
largely re.sj>onsib!e for the victory of Cynoscephal.ie (197). The 
Romans in return restored central Greece to the league, but by 
withholding its former Thessalian jHissessions excited its deep 
resentment. The Aetolians now' invited Antiochus HI. of Syria 
to European Greece, and .so precijiitated a conllict with Rome. 
But in the war they threw away their chances. In 19.2 they wasted 
themselves in an unsuccessful attempt to secure Sparta. In 191 
they supported- Antiochus badly, and by their slackness in the 
defence of Thermopylae made his position in Greece untenable. 
Having thus i.solated themselves the Aetolians stood at bay be¬ 
hind their walls again>t the Romans, who refused all compromises, 
and, after the general .surrender in 189. restricted the league to 
Aetolia j)r()j)er and assumed control over its foreign relations. 
By the time of Sulla, the funelions of the Aetolian league had 
become purely nominal. The federal (onstitution closely re¬ 
sembled tliat of (he .‘\chacan le.ague {(j.v.), for which it doubtless 
served as a model. 7 'he gener.ii as.semhiy, convoked ever>' autumn 
at Thermon to elect olficials, and at other j)la(es in special 
emergencies, .shaped the league’s general policy; it was nominally 
open to all freemen, though no doubt the Aetolian chieftains really 
controlled it. The council of deputie.s from the confederate cities 
undertook the routine of administration and jurisdiction. The 
strnfogus (general), aided by 30 apoclcti (ministers), had com¬ 
plete control in the field and presided over the assembly, though 
with restricted advisory powers. 'I’he Aetolians also used the 
Amphictyonic synod for \)assing solemn enactrnenls. The league’s 
relation to outlying dejiendencics is obscure; many of these 
were probably mere protectorates or “allied states” and secured 
no representation. The federal executive was certainly much more 
efficient than that of the Achaeans, and it.s councils suffered less 
from disunion; but its generals and admirals, official or otherwise, 
enjoyed undue licence; hence the league deservedly gained an evil 
name for the numerous acts of lawlessness or violence which its 
troops committed. But as a champiem of republican Greece 
against foreign enemies no other power of the age rendered equal 
services. In the 13th century Aetolia passed under the rule of 
Scanderbeg and the Venetians, but was finally conquered for the 
Turks by Mohammed II. In the War of Independence it was the 
scene of severe fighting, including (he sieges of Missolonghi. 

(M. C.) 

Bibliography. —Strabo, pp. 450 sqq.; Thucydides Hi. 94-98; Dio¬ 
dorus xviii. 24. 5; 1 ’au.s.mias x. 30 sq.; Polybius and Livy passim; 
W. J. Woodhou.se, Aetolia (Oxford, 1897) ; M. Dubois, Les IJguts 
achhnne et itolienne (Paris, 1885) ; E. A. Freeman, Federal Govern¬ 
ment ch. vi. (ed. 1893, London) ; B. V. Head, Historia Numorum, 
pp. 283-2R4 (Oxford, 1887) ; M. Holleaux in Bulletin de Correspon- 
dance Hellenique, pp. 362-372 (1905); G. Sotiriades in 'KtpriMtpls 
ApxaioXnytKi} pp. 163-212 (igoo), pp. 73-94 (1903), and in Bulletin 
de Correspondance IlelUnique, pp. 139-184 (1907); C. Salvetti in 
Studi di Sloria Aniica, vol. ii. pp. 270-320 (Rome, 1893). 

AFARS (Danakil), a tribe of African “Arabs” of Hamitic 
stock. They occupy the arid coast-lands between Abyssinia and 
the sea. They claim to be Arabs, but are more akin to the Galla 
and Somali. The tribe is roughly divisible into a pastoral and a 
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(oa«f-dwelling group, 'fheir religion is chiefly fetich and trce- 
worshij); rnany, nominally, profess Mohammedanism. They arc 
<listinguished by narrow straight nose.s, thin li[)s and small pointed 
t hins. 7 'hey wear, generally, nothing but a wai.st-rlolh. They are 
divided into many sub-iribe.s, ea( h having an hereditary sultan. 

See Fr, .Stazamurci and K. H. (iiglioli, \otizir sui Dannkil (18S4) ; 
I’. I’aulitsfhke, Juhnoi^niphir Nordost-Afrikas (2 vol.s., Kerlin, 189,^- 
iH(f(i), arul /)/> y^rai^raphi-'irhe Hr j or sc hurt y, dn Adal~Ldndrr und 
Il(irdr:i in O.t-Afrika (Leipzig, 1.SH4). 

AFER, DOMITIUS, a Roman orator and advocate, was 
born at Nemaosus (Xirne^). iie f)etame an informer and gained 
(he favour of Tiberius by at t using Claudia Fulcra, a cou.sin of 
Agrippina, of trea.son, Jh“ was tonsul under Caligula (39) and 
superintendent of the v.aler .siip()ly under Nero. He. died in 
A.I), (jo. Mis pupil, (,)uinl ilian, who calls liini the greatest orator 
he had ever known, <)U<>i' s some of Ins witty sayings (dicta), 
collections of whit.h were publishcfl, and mentions two hooks by 
him On II itnrssrs. 

Ser (.)ui/)lilian, /;o/n. vi. 42, viii. 5. lA, x. i 118, etc.; Tae. Ann. 
iv. 52, (jjs, MV. JO, 1)10 Cassius li.v. ig, l\. Pliny, Hpp. ii. 14, viii. 18. 

AFFECTION, literall>', a state resulting generally from an 
external inllueme, d’lie term was at otic* time employed to denote 
the sfati.s even ot materi,d bodies, but is now tonlined to certain 
mvntiil states only, in f.ict, to certain fcclinp^s. It is popularly 
used of a sentiment between persons amounting to more than 
good will or friendship. By ethical writers the word h:is been 
u&cd generally of distimt states of feeling, both lasting and 
spasmodic; some contrast it with "P'*being free from 
the distirutively sensual element. More s[)(‘cif'nally the word has 
been restrii ted to emotional slates wliii h are in relation to persons. 
In the former sense, it is flic (.Ir. ■ndOo'i, an<l as such it appears in 
Dcsc.'irics and most of the early British elhicd writers. (In vari¬ 
ous grounds, howe\a-i—e.y., that it does not involve anxiety or 
exiilemenl, tli;it it is eomp.iratix’ely inert and eompalible with 
the entire absence of the .sensuous eN-meiit—it. is generally und 
usefully distinguished tiom [lassiuii. In this narrower sense the 
W'ord has played a great part in ethical sysli-ins, which have 
spoken of lh<‘ SOI i.d or parental “affections'' as in some sense a 
part of moral obligation, lor a i oiisiderat ion of these and similar 
probkrns, W'hich depend ultimately on the degree in W’hich the 
affections arc regarded as voluntary, sn' 11 . Sidgwitk, }ff t/n)ds 0/ 
JCthiiS, PI), 3.|5-,;.p). 

In i)s>’chology the terms ‘'alter I ion" and ‘'affective" are used 
for the charat lc•ri^lK• <ju;di(y of experiences that are neither 
cognitive nor conalional. As all inlelhafual phenomena have by 
some {»>yi hologisCs been rediued to .sens.ition, .so all feeling has 
been regarded as reducible to simple mental affection, the ele¬ 
ment of which all emoliruial manifcstatiorcs are ultimately com- 
po.sed. 'The nature »)t thi> element is a problem which has been 
pro\'ision.dly, but not iomlusi\eK’, solved by rnany psychologists; 
the method al, rd all .xpt 

feeling are iieiuliarly dittuiili. The solutions proposed arc two. 
In tile lirst, all alieiti\a‘ phenomena an* j)rimarily divisible into 
those wliicli are (rle.isuiable and those which are the reverse. The 
main objections to this ari‘ that it docs not explain the infinite 
variety of ithenomcn.i, and that it disregards the distinction which 
most philosophers admit between higher and lower pleasures. The 
serond solution is that every sensation has its .specific affective 
(|uality. though by reason of the poverty of language many of 
these liave no name. W. Wundt, (bP/.o/fX of /\'<ychoIoyy (trans. 
(’. 11 . Judd, Leipzig, iSg;), maintains that we may grou]> under 
threir main atlcilixa' tiireclions, each with its negative, al! the in¬ 
finite varieties in (juestion; these arc (a) ph-asure, or rather 
{ilcasantness, and the revtase, (b) tension and relaxation, (c) ex¬ 
citement and depression. 

Two methods of cxinTtmenf have been tried. The first, intro¬ 
duced by A, Mosso, the It.ilian p'^ychologist, consists in recording 
the ph>'si(al plunomena which are observed to accompany modi¬ 
fications of the atlective consciousness. Thus it i.s found that the 
action of the lu'.art is aicelerated by pleasant, and retarded by un¬ 
pleasant. stimuli; again, changes of weight are found to accora- 
piUiy modifications of affection—and so on. 


The second is Fcchner's method; it consists in recording the 
changes in feeling-tone produced in a subject by bringing him in 
contact with a series of conditions, objects or stimuli graduated 
according to a .scientific plan and presented singly, in pairs or in 
groui>.s. The result is a comparative table of likes and dislikes. 

(See Feeling.) 

AFFETTUOSO (Ital.), a mu-sical direction signifying that 
the composition or particular passage so marked is to be played 
w'ith much expression and feeling. Espressivo and co?i espressione 
are other terms having much the .same significance. 

AFFIDAVIT, a written statement sworn or affirmed to be¬ 
fore some person who has authority to administer an oath or 
affirmation. Evidence is chiefly taken by means of affidavit.s in 
the chancery divi.sion of the High Court of Justice in England 
on a petition, summons or motion. Interlocutory proceedings 
before trial are conducted by affidavits, c.g., for discovery of 
documents, hence called affidavit of documents. Affidavits are 
sometimes nece.ssary as proof that certain legal formalities have 
been duly and legally performed. On special application to the 
court a deponent may be cross-examined on the statements con¬ 
tained in his affidavit. In Scotland the testimony of witnesses 
by affidavit is almost unknown, except in proceedings in tlie 
.Sheriff Court of Chancery, and petitions for the sequestration 
of bankruptcy, where affidavits are enjoined by statute. In the 
rules of the Supreme Court (R.S.C. Ord. XXXVTTI.) certain 
formal rcajuirement-s arc laid down for all affidavits and affirma¬ 
tions in causes or matters depending in the High Court. An 
affidavit must consist of title, body or statement and jurat. It 
mu.st be written or printed on foolscap, bookwise, in the first 
jKTson; give correctly the names of the partie.s to the action; 
and the description and true place of abode of the deponent. 
An aflidavit is confined, except on interlocutory motions, to such 
facts as the witness is able of his own knowledge to prove. 
The .signature of the deponent must be written oi)p()sile to the 
jurat, which must contain the place, dale and time of swearing, 
and this signed by the officer or magistrate hdore whom the 
aflul.ivit is sworn. An affidavit sw'orn on a .Sunday is not inx'alid. 
(Quakers, Moravians and Separatists were first privileged to make 
a solemn declaration or affirmation, and by the Common Law 
Procedure Act, 1852, and other statutes all persons prevented 
by religious belief from taking an oath were allowed to affirm; 
and, finally, by the Oaths Act, 18S8, every iierson who objects 
to 1)0 sworn is allowed to tifiirm in all i)lace.s and for all purposes 
where an oath is recjuired by lawc By an ad of 1S35 justices 
are permitted to take affidavits in any matter l)y declaration, 
tint! a person making a false affidavit in this way is liable to 
punishment. The same act prohibited justiies of peace from 
administering oaths in any matter in which they had not juris¬ 
diction as judges, except when an oath was spc'cially authorized 
by statute, as in the bankruptcy law^ and excepting criminal 
iiujuiries, parliamentary proceedings and instances wliere oalh.s 
arc required to give validity to documents abroad. Sca)ttish jus¬ 
tices can act in England and vice versa. The Oaths Act. 1SS8, 
and the Cornmi.ssioner of Oaths Act, TS8cy consolidated all i)re- 
vious enactments relating to oaths and gave the lord chancellor 
power to appoint commissioners for oaths to take atfidavils for 
all purposes {see Oath). 

In the United States aifidavit has the same ‘meaning as in 
England and its general uses are the same, but it is not substituted 
for oral evidence in court to anything like the e.xtent to which 
that is done in the English courts of chancery. The statutes of 
each Slate designate the j>t'rsons before whom affidavits may be 
made outside the State, and special commissioners are ai)pointed 
for that purpose by each State. Affidavits made abroad must 
be made before such commissioners or persons so de.signated, w’ho 
are usually diplomatic and consular officials, justices, notaries 
public or mavors. 

AFFILIATION, in law', the procedure by which the paternity 
of a bastard child is determined, and the obligation of contributing 
to its support enforced. In England a number of statutes on the 
subject have been passed, the chief being the Bastardy Act of 
1S45, Bastardy Laws Amendment Acts of 1872 and 1873, the 
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Affiliation Orders Act, 1914, tlie Affiliation Orders Act, 1918, and 
the Bastardy Act, 1923. TTie mother of a bastard may summon 
the putative father to petty sessions within 1 2 months of the birth 
(or at any later time if he is proved to have contributed to the 
child’s support or ceased to reside in England within 12 months 
after the birth), and the justices, after hearing evidence on both 
sides, may, if the mother’s evidence be corroborated in some 
material particular, adjudge the man to be the putative father of 
the child, Jind order him to pay a sum not exceeding 20 shillings 
a week for its maintenance, together with a sum for expenses 
incidental to the birth, or the funeral expenses, if it has died 
before the date of order, and the costs of the proceedings. An 
order ceases to be valid after the child reaches the age of 13, 
except as regards arrears, but the justices may in the order direct 
the payments to be continued until the child is 16 years of age. 
An appeal to quarter sessions is open to both the mother and the 
defendant, and a further appeal on questions of law to the King’s 
Bench. Should the child afterwards become chargeable to the 
parish, the sum due by the father may be received by the re¬ 
lieving officer. When a bastard child whose mother has not 
obtained an order, becomes chargeable to the parish, the guardians 
may proceed against the putative father for a contribution, and 
such an order may be varied and continued in favour of the 
motlu'r or person having custody of the child. Any woman who 
is single, a widow, or a married woman living apart from her 
husband, may make an application for a summons. The Bastardy 
Act, 1872, makes due provision for the enforcement of an order 
of affiliation, and commitment is governed by the Summary Juris¬ 
diction Act, 1879, and the Criminal Justice Act, 1914. In the 
case of soldiers an affiliation order cannot be enforced in the usual 
way, but by the Army Act iSSi, as amended in 1883, 1891, 1904 
and 1915, if an order has been made vigainst a soldier of the regu¬ 
lar forces, a portion of the soldier’s pay may be retained. There 
is similar legislation with regard to sailor.s in the Royal Navy, by 
the Naval Discipline Act, 1915, 

It having been found in practice that affiliation orders became 
ineffective ow’ing to the unwillingne.ss or inability of the mother 
t(, make continual appearances before the justices, under the 
Affiliation Orders Act, 3914, collecting officers may be appointed. 

In the United States the father is primarily responsible for the 
support of a bastard child. The mother is responsible in the event 
of the father’s death. 

In the British colonies there is .some procedure (usually termed 
liliationj akin to that de.scribed above, by means of which a 
mother can obtain a contribution to the .supj)ort of her illegiti¬ 
mate child from the putative father. On the continent of Europe, 
how'cver, the legislation of the various countries differs rather 
widely. (Scr Adoption; also Bastard; Poor Law.) 

BiBf.iouRAPiiY.—Saunders, Law and Practice of Orders of Affiliation 
(jgj5) ; G. Lushintrlon, Law of Affiliation and Bastardy (1923) ; J. B. 
Little, Poor Law Statutes (1901-02). 

AFFINE GEOMETRY. An affine geometry, as distin¬ 
guished from a projective geometry, involves a definition of 
parallelism. I'hus, when from the definitions and theorems of 
the ordinary euclidean geometry of the plane all those involving 
euclidean measurement of length and angle are eliminated, the 
residue is an affine geometry. In this case the line at infinity is 
uni(|ue, in that any two lines meeting in a point of the former 
are parallel. In the projective geometry of the plane there is no 
such preferred line; when any line is designated as preferred in 
this sense, we have a corresponding affine geometry. For ex¬ 
ample, in affine geometry there is a distinction between an ellipse, 
a parabola and a hypierbola, but not in projective geometry; 
moreover, only when the geometry is metrical is there a distinc¬ 
tion between circles and ellipses. 

The euclidean affine geometry is given analytic form by means 
of coordinates x and y referred to two intersecting lines of the 
plane in the usual manner. In this case the equations 


define the most general transformation of points 
of the plane among themselves which transforms parallel lines 
into parallel lines. Such a transformation is called affine. The 
transformations (1) form a group, and we may say, following 
Klein, that the body of definitions and theorems expressing 
properties of quantities invariant under this group is an affine 
geometry. If x\ y'; y"; .r'’’, y'" arc the coordinates of three 

non-collincar points, the quantity 

.v' v' I I 


is invariant under transformations (1) for which Unasa—»= i* 
These transformations are called cqniaffinr. There is a consider¬ 
able body of theorems concerning properties of plane curvt^s 
which remain invariant under equiaffine tran.sformalions. In 
particular, there is a metric thoor\’ ba.sed ujx>n a certain invariant 
of the type (2) associated w'ith a curve. 

The foregoing concej'tts are readily generalized to spaces of 
higher order. Thus there is for si)aces of three dimensions a 
theory of curves and surfaces analogous in many respects to 
the theory for euclidean .space of three dimensions. The devclot>- 
ments of these ideas have betui marie by many gr'ometers, notably 
Klein, Mtibius, Sylvester and lately by Blaschke and Pick. 

Any n independent variables Xi, where i takes the values 
I to «, may be thought of as the coordinates of a general w- 
dimcnsional space, or variety, in tb(‘ sense that each set of values 
of the a:’s defines a {xiint. In a space thus defined there is not a 
basis for the comparison of directions at ditTerent iioints. Such 
a basis is provided w'hcn a definition of parallelism is added. In 
Riemannian geometry we say, following Levi-Civita, that at 
points of a curve, defined by (f—i, •••,«), a set of 

functions of t satisfying the system of erpiations 




are the components of a family of vectors jiarallel with respect 
to the curve; in this ca.se P/* are functions of the a’s determined 
by the metric of the space (sea Rif.ma.nnian Gkomktry). As thus 
defined, parallelism is relative to a curve, and not ab.solute, as in 
euclidean space. If the P’s in (3) are taken as 7;’* arbitrary func¬ 
tions of the a:’s, equations (3) may be taken as the definition of 
parallelism for a general P„, thus generalizing Levi-C’ivita’s con¬ 
cept of parallelism for spaces with a Riemannian metric. In this 
case we say that the space is affinely connected, following Weyl; 
the P’s are called the coefficients of the affine connection. 

When = the connectUm is called symmetric, otherwise 
asymmetric. When, and only when, th<; connection is sy mmetric, 
there exist preferred coordinate .systems, with a given jxiint as 
origin, with respect to which airrcsrxjnding components of a 
vector at the given point and of a parallel one at a nearby point 
are the same. When the connection is asymmetric, there are 
other connections giving an equivalent definition of parallelism; 
the definition is unique for symmetric eonnei lions. 

The fundamental curves of an affinely connected space are 
those whose tangents are paralli;! with respect to the curves; 
i.e., they are the straight lines of the space, fhey arc the integral 
curves of the differential equations obtained when f^^^dxi/dt 
in (3). Some writers call them the paihs of the space, others 
geodesicSf since they are the generalizations of the geodesics of 
Riemannian spaces. There are many affine connections with 
the same paths, so that the theorems dealing with the paths and 
not with a particular affine connection constitute a projective 
geometry. A theory of affinely connected spaces, in many rcsjTccts 
analogous to Riemannian geometry, has been developed recently. 


Xir=auX-{-ay,\'-\-n^,, I notably by Cartan, Eddington, Einstein, Schouten, Jo.seph M. 

yi = <i3ijc-f aj^y-l-uii ' Thonias, Tracy Y. Thoma.s, Vcblcn and Weyl. 

i Biblioorapijy. —O. Vebicn, Projective Geometry, vol. li. iBostoni 

where the u’s are arbitrary constants subject to the condition ; 1918); H. Weyl, Space, Time, Matter (1922); W. Blaschke, Varies- 
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Aunurn uher Diffrrenliul Gcomelrie, vol. ii. (lyj.G; J- A. Schoutt;n, 
f)fr Ricci-Kalkiil I- I’. Elsenbart, “Non-Kiemannian Geom¬ 

etry,” American Mathemaluul Society (19^7); f). VVblcn, “Invariants 
of Quadratic Differential Forms,” Camhridf;e Tracts in Af at hematics 
(1927)- 

AFFINITY, in law, as distinituished from consanguinity 
(q.v.), the term applied to the relation which each party to a 
marriage, the husltand and wife, bears to the kindred of the 
other. Affinity is usually described as of three kiiuL; (i) dinci, 
that relation.shii> which subsists between the husband and his 
wife'.s relations by blood or between the wife and the husband's 
relations liy blood. The marriage having made them one person, 
the blood relations of each arc held as related by affinity in the 
same degree to the one sjutusc as by coii.s.inguinity to the other. 
Hut the relation is only with the married parties themselve.s, and 
does not bring those in affinity with them in affuiity with each 
other; so a wife’s .'^i.ster has no affinity to her husband's brother. 
This is {2) secondary affmit}'. (.< ) CoUahral affinity is the re- I 
lationship subsisting between the husband and the relations of 
his wife's relations. 

'File subject is chielly important from the matrimonial prohibi¬ 
tions by which the canon law has restricted relations by affinity. 
Taking the table of degrc'es within which marriage is prcjhihiicd 
bec.iuse of con.saMguimly, the rule has been thus extended to 
atlinity, so that wh(;r(‘\er relaliorishij) to a man himself would be 
a l)ar to marriage, relationship to his clecema-d wife will be the 
same bar, and vice versa on tlie husband’s decease. 

Briefly, direct affinity is a bar to m arriage. This rule has been 
founded chielly on interpretations of the eighteenth chapter of 
la-viticus. Formerly by law in Fngland, marriages within the d<“- 
grees of affinity were not absolutely null, but they were liable to 
he annulled by ecclesiastical process during the lives of both par¬ 
ties; in otluT words, tlie incapaiity was only a canonical, not a 
ci\il, disability. By the Marriage Act of 1S35 all marriages of 
this kind not clis|)Uted before tin; passing of the act wctc declared 
absolutely v.ilicl, w’hile all suh.sec|iienl to it were declared null, 
d'his rendered null in Isngland, and not merely voidable, a mar¬ 
riage with a deceased wife's sistcT or nic'ce. {.SVe MARRi.\c;r.) 

AFFINITY, CHEMICAL, the ])roperty or rel.ition in 
virtue of which substances are c.ipahle of entering into clu'iniial 
combination with each other. (.See ('hi:.vii.strs ; \'ai.i.nc:s . 1 

AFFIRMATION, the dc'claration that something is true; 
in logic, a positive judgment, the* union of the subject and predi¬ 
cate of a proposition; panic ul.itIv. in law, the solemn declaration 
allcnved to those who consc ientiouslv object to taking an oath, 
AFFORESTATION: see Forksts and Furrstry. 

AFFRAY is the misdemeanour of breaking the peace in 
public to the terror of the king s subjec ts. J'ighting in public is an 
affray, but no a< tual \ iolence is necessary, and the offen.^e is com- 
miffeeJ evc'ii where a man arms himself with weapons so as to 
cause terror to the jnihlic. Abusice and threatening w'ords alone 
will not amount to an affray. Jn i()03 at the C'arnarvon assi/.es 
before Justice Wills a conviction was obtained in Rex v. Meade 
where the accused went about armed and discharged a loaded re¬ 
volver in a public strc'c't. He was also indicted under a .statute of 
( 2 Fdw. Ill c. 3), {See also Riot.) 

In the United Slates the English common law' as to affray 
applies, suhjec t to certain modifications by the statutes of particu¬ 
lar stales (Bishop, Amer. Crini. Laii’, fgh eel, m» 1 . i. § 

The Indian iienal code (§150) adojits the English definition of 
affray, with the substifution of “actual disturbance of the peace” 
for “causing terror to the lieges." 

AFFRE, DENIS AUGUSTE (i7<^3-i84vS), archbishop 
of Paris, was born at Saint-Romc-de-Tarn, on Sept. 27. i7c>3. He 
was educated for the priesthood at St, Sulpice, where in 1818 he 
became professor of dogmatic theology. After tilling a number of 
ecclesiastical olTucs, he was elevated to the archbishopric of Paris 
in 1840. Though opposed to the government of Louis Philippe, he 
took no part in politics, but devoted himself to his pastoral work. 
Hi.s epi.scopate is chielly remembered for its tragic close. During 
the riot.s of June 23 to 26. the archbishop was led to be¬ 

lieve that by hi.s {>ersonal interference vxjace might In* restored be¬ 


tween the soldiers and the insurgents. Accordingly, in .spite of the 
warning of General Cavaignac. he mounted the barricade at the 
entrance to the Faubourg St. Antoine, bearing a green branch as 
a sign of peace. He had spoken only a few words, however, when 
the insurgent.s, hearing shots and believing they w’ere betrayed, 
opened fire on the soldiers, and the archbishop was struck by a 
stray bullet. He died on June 27, 184S, and the following day the 
national assembly issued a decree expressing their sorrow because 
of his death. The public funeral held on July 7 was, it is said, 
one of the mo.st striking spectacles of its kind. The archbishop 
wrote several treati.scs of considerable value, including an Es.sai 
snr les liieroi^lyplies c^yptiens (I’aris, 1S34). 

See Ricard. Lfs grands rvequrs de. rrj^Usr dc France au XIX^ 
sitclr. (Lillie, 1893); L. Alazard, Drnis-Augustc. Afire, archeveque. de 
Paris (Paris, 1905). 

AFFREIGHTMENT. Taynicnt for the carriage of goods 
by water, more e.spccialiy by sea. is called freight, and a bargain 
made between the carrier and the ju-rson whose goods arc to be 
so carried is called a contract of affreightment. The law does 
not reijuire that a contract of this kind shall be made in writing, 
but usually it is expressed in that form. The terms on which 
goods are carried by sea arc, cxcejit in coasting trade, ordinarily 
e.xpressed in a charter-party or a bill of lading or both. The 
former may be shortly described as a contract between a ship¬ 
owner and a merchant for the hire or use of a ship, and the 
latter as a receipt for goods, slating the terms on which they are 
delivered to and received by a .ship. A charter-party usually 
relates to the full cargo of a ship, and a bill of lading may do 
the same, but it is more often given with reference to a jiarlicular 
parcel of goods. 

Terms Implied by Law. —Tlie jiarties to a contract of 
affreightment arc assumed by law (unless the contract expressly 
negatives or qualifies the assunifition) to have dealt with each 
other on the footing of certain obligation^' included among the 
terms of contract. In the unusual case of no terms lieing expressly 
agreed, the implied terms alone would regulate the relations of the 
parties. In the common case of terms being e.xpiessly agreed, the 
implied terms are included, subject to an>' modification of them 
specifically and explicitly made by the express terms. It .should be 
mentioned in passing that, where the goods are carried under bill'' 
itf lading, certain terms arc by statute (as explained below > 
included in the contract which the parties are not free to exclude 
even if they wish. 

Subject then to any modification made by the contract, a 
person who for payment carries goods by sea is under an implied 
obligation to exercise due care and diligence. Except j:)ossibly 
in a case; where the sea carrier is not a c (ininion carrier {i.e., w’hcrc 
he does not profess himself ready to carry goods for ever\bod>'1 
he has a further degree of resiion.sibility, in that he is liable for 
every accident, unless caused by act of (iod. or of the king s 
enemies, or by inherent defect ot the goods tiK'msehcs, or by 
their having been sacriliced for the general safely. He also im¬ 
pliedly undertakes absolutely that the ship is seaw’orlhy at the 
beginning of the voyage, and that he will procc-ed on the voyage 
with reasonable dispatch, and without unneces.sary deviation. 
Seaworthy has a special meaning as e.xplainecl later. The carrier 
may in some circumstances be entitled to claim statutory limita¬ 
tion of the amount of his liability. 

On the part of the .shipper an undertaking is implied not to 
ship dangerous goods without notice, and he or the person 
entitled to take delivery of the goods is impliedly under obliga¬ 
tion (i) to be prcY»ared, without notice from the carrier, to take 
delivery within a reasvmable lime alter the arriv’al of the ship at 
the place of delivery, and (2) to pay freight and general average 
contribution (if any) before he can claim delivery of the goods. 
In some circumstances where performance of the contract be¬ 
comes impo.ssible the parties may be released from performance 
under terms deemed to be implied in the contract. 

Parties to the Contract. —As already mentioned, the terms 
of contract are ordinarily expressed in a charter-party (shortly, a 
charter) or a bill of lading, or both. .A bill of lading may be 
more fully described as “a receipt for goods shipped on board a 
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ship, signed by the person who contracts to carry them, or his 
agent, and stating the terms on which the goods were delivered 
to and received by the ship. It is not the contract, for that has 
been made before the bill of lading was signed and delivered, but 
it is excellent evidence of the terms of the contract" (Scrutton). 
Usually the printed form of the particular carrier is filled up in 
writing and signed by the captain, broker or other agent of the 
carrier, and the terms of the contract made or deemed to have 
been made before the bill of lading was given are thus reduced to 
documentary form. Though in form a receipt, a bill of lading 
is also a transferable document of title representing the goods to 
which it relates. 

Where the contract is between a .shipper and a carrier who is 
himself the shipowner the bill of lading binds the shipowner. In 
the case of a chartered ship— i.e., a ship hired by a charterer— 
the bill of lading may, according to the circumstances, bind the 
shipowner or the charterer. Charters are varied in form. Under 
some, where the shipowner parts with the whole possession and 
control of the ship (so that the charter amounts to a demise, a 
form rare in modern practice) the contract would be between 
the .shipper and the charterer. Under other charters the char¬ 
terer may merely undertake that a full cargo shall be shipped 
and guarantee payment of a certain freight. There the contract 
would be between shipper and shipowner. Where, in interme¬ 
diate cases, the shipper is a person other than the charterer, the 
hill of lading may, according to the terms of the charter, bind 
the shipowner or the charterer. 

Charter-parties.—Charters (apart from the unusual form 
amounting to a demise of the ship) arc entered into for a voyage 
(or series of voyages) or for a period of time. A voyage charter 
commonly provides that the ship, as tlescribcd, shall proceed to a 
named place, and there load a cargo, and shall then proceed to a 
named place of discharge, where the cargo is to be delivered. 
Freight is to be paid in a lump sum, or at a rate named on the 
cargo carried, or calculated in .some other way. The number of 
days within which the charterers arc to load and discharge 
(called lay days) is specified, and also a rate for demurrage 
should the ship be longer detained, with provisions to apply in 
the event of stoppages occurring. "Days” in a charter is under¬ 
stood to mean calendar days of 24 hours commencing at mid¬ 
night. Sundays and holidays are included unless expres.sly 
excepted. "Working days” means all days on which work is 
ordinarily done at the port, excluding Sundays and holidays. 
Provisions as to time arc frequently expressed in hours instead 
of days. Further clauses deal with issue of bills of lading, ex¬ 
ceptions from liability, discharge of cargo, payment of freight, 
general average, ceasing of charterer’s liability, brokerage, etc. 

By a time charter the ship is hired to the charterers for a 
.''pccified time, commencing on a certain date, when the ship is 
to be placed at the disposal of the charterers, at some specified 
place, or place to be named, to be employed in lawful trades 
between certain limits. The clauses deal with various matters 
in connection with the employment of the ship, such as payments 
for stores, provisions, wages, insurance, fuel, port and other 
charges, the appointment and giving of directions to the master 
of the ship, .stevedoring, exceptions from shipowner’s liability, 
arbitration, etc. A number of common forms of charter are 
in u.se containing clauses adjusted to the requirements and 
conditions of particular trades. 

In determining the effect to be given to a charter it may be 
necessary to take into consideration along with its express terms 
other terms which, as already explained, are implied by law. 
Thus if a charter contains no express provision as to sea¬ 
worthiness there is underlying the contract, and implied and 
involved in it, a warranty by the shipowner that the ship is 
seaworthy. The special meaning attached to this word is that 
the ship shall have that degree of fitness which an ordinarily care¬ 
ful and prudent owner would require his ship to have at the com¬ 
mencement of her voyage, having regard to all the probable 
circumstances of it. Not only must the ship be tight, staunch 
and strong, but also fit for the carriage of the particular kind of 
cargo to be carried. This implied absolute warranty of sea¬ 


worthiness is fulfilled if the ship is seaworthy when she leaves her 
moorings, and does not include any undertaking that the ship 
shall continue .seaworthy; but where the voyage is in stages the 
ship must he fit for each stage when entered upon. 

There may also have to be taken into consideration, in con¬ 
struing a charter, trade usages or customs with reference to 
which the parties are presumed to have made their contract. 
The express terms often refer to custom (which in a charter 
means a settled and established practice of the port), and they 
may be explained by evidence of usage or custom short of alleging 
anything inconsistent with them. For example, stipulations as to 
loading or discharging cargo in a port may be thus construed. 
Evidence of custom may be given to explain the meaning of 
working day at the port. 

When a ship has reached the place (under a voyage charter) 
she is to be ready to load, and is ready to load, and the charterers 
have been notified of this, the ship is an arrived ship and the lay 
days (for loading) begin to run. 

Subject to any express or implied qualification, a charterer 
undertakes absolutely to furnish a cargo. When he fails to fur- 
ni.sh a full cargo the damages which the shipowner is entitled to 
recover for this breach of contract are called dead freight. It 
is the duty of the master of the ship on behalf of the owner to 
receive and properly stow on board tlie cargo to be carried, which 
ordinarily is to be delivered to him alongside, but this duty may 
he subject to modification by custom or contract. 

Should a ship be detained beyond the lay days the charterer 
will become liable to pay for the detention. If the basis for 
payment has been agreed by the charter the payment is known 
as demurrage. If it has not been agreed or if the charter refers 
to a fixed number of demurrage days which has been exceeded, 
then the payment, or part of it, will be damages for detention, 
the rate of wiiich may have to be ascertained and may be dif¬ 
ferent from the demurrage rate. 

A common provision in a charter is the ces.scr clause, which 
is to the effect that the charterer’s liability shall cease on the 
shipment of the cargo to the extent to which the charter gives 
the shipowner a lien. Under common law the shipowner's lien 
on the cargo is in re.spect only of freight and general average 
contributions. The ce.sser clause ordinarily confirms this, and 
gives a lien for demurrage, and sometimes also for dead freight. 

Bills of Lading.—Though either a charter or a bill of lading 
or both together may express the terms of a contract, the trans¬ 
actions in which no hill of lading is issued are few, because the 
bill of lading, in addition to its primary i)urposc of expressing 
terms of contract, .serve.s in commerce a.s a transferable docu¬ 
ment of title representing the goods to which it relates. Where 
the charterer is also the .shipper, the bill i»f lading, as between 
shipowner and charterer, is regarded as no more than a receipt 
which does not alter the contract contained in the charter. It 
is merely a receipt until used by the charterer as a transferable 
document of title, i.c., until negotiated. Where the shipper is a 
person other than the charterer, the bill of lading is the evidence 
of the contract and does not, except by plain words, incorporate 
or impose on the .shipper the obligations of the charter. Where 
the shipper (whether he is the charterer or not) has indorsed 
the bill of lading to a holder for value, the bill of lading is the 
only evidence of the contract. 

Apart from statutory limitations on freedom of contract pres¬ 
ently to be referred to, a common form of bill of lading (as set 
out in Carver, CarriaRe of Goods by Sea), was as follows:— 

“Shipped, in good order and condition, by ., 

in and upon the good ship called the . , 

whereof . is master for this present voyage. 

now riding at anchor in the port of ., .. , and 

bound for (description of Roods) marked 

and numbered as in the margin, and are to be delivered in the 
like good order and condition at , .. .. aforesaid (the 

act of God. the king’s enemies, fire, and all and every other dan¬ 
gers and accidents of the seas, rivers, and navigation of whatever 
nature and kind soever exceptedC unto . .'or 
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lit hib rihsigns, he or they paying freight for the said goods at the 
rale oi .. , with primage and average accustomed. 

In witness whereof, the master or agent of the said ship hath 
afhrmed to hilJs of lading, all of this tenor and date, 

the one of w'hidi hills Iteing accomplished the others to stand voifl. 

“Dated in . . . the . . day 

of . . 

“(Signed; . . 

Many “negligence clauses” (exceptions friim liahility formerly 
inserted to protect sea earners; have dnappeared from hills of 
lading as a result of legislation. In the United Siate.s the Harter 
act was (jassed in It reejuirt s the; exercise of due diligence 

properly to ec|uip the shi|j and make it seaworthy, and. subject to 
this heing dune, gives exemption from navigation risks as di'-- 
tmguished from carrier’s risks which the ad compulsorily impo.ses 
on the carrier hy prohibituig the insertion in any hill of lading or 
shipping document of any clame whereby obligations carefully 
to handle and stow the cargo and to care for and deliver the same 
may he lessened, w'cakenecl or avoided .Similar legislation wa.s 
afterward passed hy .some; of the British dominions. 

More recc'ut legi^^lation has aticmjjtcd to define by its express 
terms the liabilities as well as the immunities of the cirrier. The 
Carriage of (Joods hy Sea act, 19*'4, w-as formulated in this way. 
Sc.heduled to it is a senes of rules which are in efiect standard 
(lauses to he deemed par! of the terms of hills ot lading. This act 
is applicable to these documents when issued in (ireat Britain or 
N’orfhc.’rn Ireland. Similar legislation ha.s been [lassed in Australia, 
India, most of the British colonies and Belgium. 

The Carriage of (luods by Sea ad reciuires that (subject tc) 
limited exceptions) the hill of lacling shall expressly incorporate 
as [)iirt of its terms tin* provisions cd the rules scheduli'd to the 
act. These impose; on (he carrier an irreducible minimum of re- 
sponsihility for the safe carriage of the gcaccLs. 

Though the ad tlius ddines the carrier's liabilities, it does not 
(except in the case of the im[)iied absolute undertaking to provide 
a seaworthy ship) e.T|)re^sly exclude the irniilied ohligatioiis re¬ 
ferred lc> above. Though an altc'rnalive liasis of liability is 
c’Xijre.^sly laid clown, the cpiesiion apparently might arise whether 
those obligatiems (other than that of seaworthiness; still exi.-.! 
unclcnlying the coni rad and implied and inv'olved in it. in any 
event the cc)m[tulsory minimum of responsibility is a protection 
to third persons (such a-, etuiorsc'es) who. though not parties to 
the contract, may he afteclcul l>y it. as wadi as to shippers. 

As flu* rules sc lieciulc'ci to Ifie ad become part of the term.s 
of British and Belgian hills of hiding thev are important, hut it 
is not practicable to give here more than a summary. 

Under llie dedinitions in article I “Coods” includes articles of 
c’\c!T>- kind ('.vci'pl live animals and citak c.irgo and “carriage of 
gc'ocls” covers I he period from the time when the goods are 
loaded on to the time when they are di.^'C barged from the ship. 

B\ article II the carrier is .sultjed to the resjumsihilities and 
liahihtic's, and emit led to the rights set forth in the rule.s. 

The' carrier’s re>ponsiliilities and liabilities detailed in article 
111 arc' to exercise due diligence to ( i ) make the ship seaworthy. 

( 2) properly man, equip and suiiply the ship, t.u make the holds 
tit and safe for goods. He must also properly and carefully load, 
handle, stow, carry, kec'iy care for and discharge the goods, and 
Issue a hill of lading showing certain particulars of quantity and 
condition of goods. This document Ivecomes pnma jtun' evidence 
of receipt by the carrier of the goods as therein described Unless 
notice of loss or d.irnace is given on (lelivcTv tor. if not apparent, 
within ihtc'C days) deliver\’ is primit fcic/c evidence of deliverx’ 
and. in any event, c.irrier is chseharged from all liahility unless 
suit IS brought within one N'erir. Nothing may he .idded lt?ssening 
carric'i's li.ihiluy, hut tlau'cs increa.sing it arc* allowable, eg., 
clau.se making lull of lading iondiisirr ev idence of shipment. 

Artie le IV relieves the? cvirrier from liahiliiy fear loss or damage 
resulting from t i i un'-cMWorlhiness. unless caused hy want of 
due diligence, ( ’' a number of specified peril.s (c.g.. act or neglect 
of the .servants of the carrier in the navigation car in the manage¬ 
ment «f the ship tin, i«'rils of the .sea, ad of Cn>d. ctc,> which 


arc mo.stly perils arising without the actual fault or privily of the 
carrier. Reasonable deviation is allowed. The carrier is not liable 
for lo.ss or damage to goods in an amount exceeding £ioo per 
package or unit unless value is declared before shipment and 
inserted in hill of lading. 

Under the form of bill of lading .set out above the goods are to 
he derlivered to a named person “or to his a.ssigns.” A docu- 
j ment in this form i.s by English law a negotiable instrument, in 
the .sense that it i.s transferable by indorsement and delivery. 
\ hill of lading may be indorsed by the person named in it (the 
>hii)per t^r the consignee) either in blank, by a simple signature on 
the back, or .specially by indorsing and signing a direction to 
deliver to some other person or order. The indorsee may then 
transfer by indorsing in blank or .specially. If indorsed in blank, 
or made out to a name left blank, or to bearer, a bill may be 
dealt with by mere delivery. 

The indorsement and delivery of a bill of lading transfers such 
[crojicTty as it was the intention of the parties to the indorsement 
to tran.'ifer, and, by the Bills of Lacling act. 1S55, also transfers 
to the indorsee, to whom the property in the goods passes, the 
rights and liabilities of the shipper under (he hill of lading A 
pledgee i.s however not an indorsee to whom the property passes, 
and does not incur liabilities unle.ss he takes delivery of the goods. 

Performance of the Contract.—Rcfereru c has already been 
made to the implied undertakings by the carrier that he will 
[irocecd on the voyage with reasonable dispatch and without un- 
nc'cfssary deviation, and to the doubt whether these obligations 
still underlie the contract where a bill of lading has been i>.succ) 
subject to the statutory rules. 

To complete the voyage the sea carrier sliould, if necessary, 
repair the ship, or tranship the cargo in order that it may be 
forwarded to it.s destination. 

If neces.sary for (he common safety a shijjmastcr may jettison 
cargo projierly stowed. Any such extraordinary sacriticf' or cx- 
jcenditure intentionally and reasonably made or incurred for the 
common .safety, for the purpose of preserving from jieril (he prop¬ 
erty involved in a common maritime adventure, is a general 
average act. Damages, losses and expense.^ which are the direct 
consecjuetice of a general average act arc borne by ship, freight 
and cargo as contributing interests. The contributicni.s are ad- 
jii.'.ted by a general average statement. If, as i.s commonly the 
ca.se, the charter or bill of lading incorporates by reference the 
Vork-Antwerp rules. i{;24, the adjicstment is made as provided 
by (hose rules. (,SV<’ further as to this under Avfr.agi:;. ) 

Should the contract prove impos.sible of performance owing to 
circumstances which were unforeseen, and to which no provision 
in the contract is ajiplicable (in particular where circumstances 
arise from the occurrence of war or in .some other way, involving 
such delay as to frustrate the commercial jiurposc of the adven¬ 
ture) the contract may be held by the court to have come to an 
end hy virtue of a provision implied in it. Cases of this kind 
are, of course, quite different from (hose where (he contract, 
when made, cannot be performed without breaking the law. It 
is then void from tlie beginning for illegalitv . 

Under the contract the Lship is bound to proceed (unless pre¬ 
vented by an excepted peril) to the agreed [ilace of discharge. 
On the ship’.s arrival there the charterer or consignee is hound 
to take delivery. Unless, under express provision, or by custom, 
notice of arrival is to be given, none is reciuired. In (he case 
of good.s imported from abroad into Great Britain, if the owner 
of the goods fails to make entry of them at the customs, or 
to take delivery, the goods may, under and subject to com¬ 
pliance with the provi.sions of the Merchant Shipping act, 1894, 
.scction.s 492-501, be landed and warehoused. Delivery should 
not be made except to a per.son producing a bill of lading making 
the gooijs deliverable to that person. By custom, bills of lading 
arc made out in sets, usually of three copies, but the carrier is 
justified in delivering to the first person producing a bill of lading 
making tht? goods deliverable to him. if without notice or know¬ 
ledge of anything making it wrong to do so. 

If goods are carried to the place where the voyage is to end. 
and. tboujih damaged, are in a merchantable condition and ready 
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for delivery, freight is payable. For delivery short of destination 
no freight is due unless the parties have taken steps justifying 
the conclusion that they intended to make a fresh contract 
whereby the owner of the goods has agreed to accept the goods 
at an intermediate port. English law in this respect differs from 
some continental laws under which proportional distance freight 
is payable. For short delivery at destination pro rata freight is 
payable. The carrier is entitled to a lien for freight payable 
on delivery. This is a possessory lien entitling him to withhold 
delivery until payment. It extends also to a general average 
contribution and to expenses imurred in the protection and 
preservation of the goocLs. If expressly so providetl by the con¬ 
tract, the lien may extend to other matters, c.g., demurrage, dam¬ 
ages for detention and dead freight. 

Sec T, G. Carver, Carriage oj Goods hy St a (1925); T. K. Scrulton, 
Cfuirtcr-parlks and Bills oj Lading (1925). (S. D. C.) 

AFFRETTANDO (Ttal ), a musical term having just the 
same significance as accelerando, i.e., a quickening of the tempo 
or speed, but with a suggestion of hurry and agitation in addition. 

AFGHANISTAN, a country of Asia. Estimated area is 
245.000- 270.000 sq,mi. Pop. test. Hj3s;t 7.000.000. It is bounded 
on the north by Russian Turkistan. on the west hy Iran and on 
the ca 4 and south hy Chitral and the northwestern provinces of 
India including Baluchistan. Surveys irom 1S72 to 1935 delimited 
this frontier which was accepted by the present (tt)43) govern¬ 
ment of Alghanistan. A portion of tlie southeastern frontier has 


not been demarcated. 

Boundaries.—From the town of Zulfikar on the Hari Rud river 
the boundary between Afghanistan and Rassia b roughly parallel 
to the Paropamisus. and about 33 mi. N. of it, till it strikes the 
Kushk river at Chahil Duklitcran a few miles from the Russian 
post of Kushk. the terminus of the branch railway from Merv. 
Irom Chahil Dukhteran the boundary runs northeast, crossing 
the Murghab river near Maruchak (an Afghan fortre.s.s), and pass¬ 
ing through tlie hills of (he Chul, and the undulating desens of 
the Aleli Turkmans, to the Oxus (.\mu Darya ), leaving the valleys 
of Charsliamba and of Aiulkhui (to which it runs approximately 
parallel) within Alghan limits. 7 'hese valle\s define the limits of 
cultivation in this direction. Throughout this region (he boundary 
is generally marked by pillars, but here and there local water part¬ 
ings or watercourses are used. The boundary meets the Oxus at 
Khamiab at the western extremity of the cultivated district of 
Khwaja Salar and from that point to the eastern end of Lake 
Victoria in the Pamirs the Oxus river forms the northern limit of 
.Afghanistan. {Sec O.VFs.) Eastward from Lake Victoria the 
frtintier was determined by the Pamir Boundary commission 
( 1895). A part of the little Pamir is Afghan, but the boundary 
crosses this Pamir before the great bend northward of (he Aksu 
takes place, and passing over a series of crags and untraversable 
mountain ridges, is last on tlie Chinese frontier in the snowfields 
of Sarikol. Bending back westward the frontier now follows the 
water parting of the Hindu Kush; and as the Hindu Kush ahso- 
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luicly overhanKj* ihi* (Jxua firarly (>[)posjfe Ishkashim, it. follows : 
that, at this point, Afghanistan is about 10 mi. wide. Thus a small 
high portion of the state extends eastward from its northeastern 
corner and i.s at tar lied to the great Afghan quadrilateral hy the 
thin link of the I'anja valley. These narrow limits tcalled Wak- 
hari) indude the lofty spurs of the northern flank of the Hindu 
Kush, which in this area i.s traverscil by a number of high and 
fliflu ult pas.ses, the lowest and liest known of which is the Baro- | 
ghil ( 12,460 ft ). The bai klione or main wafer divide of the Hindu 
Kush Continues to form the boumi.irv between Afgbanist.in anrl 
the Nonh-W'est IToniier province of India until it re.o hes N’liri- 
stan. ITorn near the Dorah [lass (14.800 ft.), which connects 
Chitral with the Afghan provim e of liadakshan. a long straight, 
snow-clad spur reache.s southward, which divides the Nuristan 
valley of Bashgol from that of ('hitral, and this continues to dc- j 
tine the eastern limits of Afghanistan til! it nearly touches the 
Chitral river opposite the village of Arnawai, 45 mi. south of 
Chitral. Here the Bashgol and Chitral valleys unite and the 
boundary passes to the water divide east (T the Chitral river; 
along this water div ide it exlcnrls to the Nawa Koial. From here to 
I’alosai on the Kabul river the exact line is undetermined. 

1 rum I’aiosai the line runs due souih nil it readies the hanilel of 
rorkham at the western e.vtremity of the Khyber jiass. It (hen 
turns west following the main ridge of the Morgha and Safed Koh 
range.s whic h divide Afridi Tirah from the E.istcTn iirovinc e. 
and then, rounditig off the cultivated portions of the Kurram valley 
below the Pei war. it crossc'S the Kailu and passes to (he ujiper 
reaches of the Tex hi. (’ros.sing these again, it is continued on tlie 
west of VVa/.iristan. finally striking tlie (iomal river at Domandi. 
Prom Homaiuli (the junction of the Kuiular river with the Co¬ 
mal) the Afgh.in boundary marches with that of Baluchistan. 
(Scr lUi.i'CitisIA\M It is c.irried southwest mainly along the 
Kundar and Kadanai to a point bevund the SincM'eshin terminal 
^talion of New Cbriman, west of tlie Khojak range, and then 
drops south to Shoravvak and Nushki. From Nushki it cro>scs (he 
Helmand desert, tone liing the crest of a well-defined w.itcrshed 
for a griMt part of the way and, leaving Chagai to Baluchistan, it 
Strikes nearly west to the Iranian frontier, and joins it on the 
Koh-i-Malik Siali mountain, south of Si-istan. 

From Koh-i-Malik Siah the boundary with Iran runs northea.st 
(ill it readies the Helmaiul river which it follows n<uiliward, leav¬ 
ing the town of Xasrataliad (.Vasirabad i and the Ilamun to Iran. 

It then bends to the w'est as far as the .Siah Koh mountain. 
Theiue it runs through desolate country in a generally north- 
northwesterly direction till it turns for a short space ncirllieast 
-0 as to leave the important vallc-y of Vazdan within the Iranian 
frontier. It then turns northwest to the Xamaksar (salt lake) 
which it crosses, and veers northeast across the Hashtadan plain 
to join the Hari Rud at (he point where this river bends north. 
The boundary then follows the course of the Hari Rud to Zul- 
fikar. 

Principal Features.—The dominant feature of Afghanistan t 
is the great central range of mountains which divides the coun¬ 
try apiiroximalely from east to west. This range, known in its 
eastern portion a.s the Hindu Kush, takes off from the Little 
Pamir in the extreme northeast, and after forming the boundary j 
between Chitral and Afghanistan to a point south of the Dorah 1 
jMss turns westward, and .spreads acros.s cc'ntral .Afghanistan in a 1 
series of deep ravines and liroken ridges gradually diminishing in ' 
height from the eastern peaks of 24.000 ft. Opposite Kabul and 
some 150 mi. to the north of it, the main ridge is about 20.000 ft. 
in height. Farther west it spreads out fanwi:'C in a series of sub¬ 
sidiary range.s. such as the Paghman range (16.000 ft.), while the 
main ridge continues westward under the names of the Koh-i- 
Baba (1^,000 ft,!, the Band-i-Baian (13,000 ft.) and the Band-i- { 
Baba ( 12,000 ft.\ and tinally the Paropnmisus mountains which 
continue as a series of low Ticige< in a norllnvesterly direction till 
they reach the valley of the Hari Rud. 

Round the central structure (he country is divided into four 
main divi.sions dei>endinR on the four principal river system.s. In 
the north the high pasture.s of Badnkshnn descend to the valley of 
the Oxu.s and (he rich lands of Afghan Turkistan with its principal 


city, Mazar-i-Sharif. In the we.st the valley of ihe Hari Rud con¬ 
tains the city of Herat and the fertile surrounding country. In 
the southeast the valley of the Helmand and its tributaries water 
the city of Kandahar and the country to the north and east. In 
the centre and east the Kabul river sy.stem, w'hich includes among 
its tril)uiaries the Logar, Panjshir and Kunar rivers, waters the 
Kabul plateau, the rich valley.s of Chardeh and Koh-i-Daman. 
and at a lower altitude the country of the Eastern province round 
Jalalabad. Subsidiary to these main divisions arc the valley of 
il)c Murghab river in the northwest, and the area round the head¬ 
waters of the Kurram, Tochi and Gomal rivers in the southeast. 

Climate.—Three main traits are charat teristic; namely, ex¬ 
tremes of temperature (both .seasonal and diurnal), w'ind and dry¬ 
ness, in respect to which elevation rather than latitude is the chief 
deciding feature. In the north the valley of the Oxus ha*; a tem¬ 
perature which may ri.se to 112° F. in the summer, while in Kabul 
and Ghazni on the southern side of the main range the maximum 
.shade temperature rarely rises above ioo“ E. The minimum tem- 
jierature in the.se areas falls as low as —10” to —15'' F. in Febru¬ 
ary. At Kandahar and Jalalabad on low’cr levels the variation is 
between 110° and 15° F. In the north the daily variation of 
.summer temperature exceeds 30'" F. 

The heat of .summer is aggravated by hot winds, particularly 
on the western frontier from Herat to Seistan where a wind witii 
a velocity which reaches no m.i).h. blows continuously from 
June to September. In winter periodic blizzards from the north¬ 
west bring heavy falls of snow at altitudes of more than 5,000 ft. 

The average yearly rainfall is 11 in., the greater par"! of which 
falls between December and April. An occasional sliower falls in 
summer, but the intluc’iue of the southwest monsoon hardly ex¬ 
tends to Afghanisl.m. 

Generally speaking the climate is good. At altitudes in the 
neighlxturhoocl cjf 6.000 ft. the spring and autumn arc particularly 
line, with clear cocjI days and nights and a dry incigorating at¬ 
mosphere. 

Flora and Fauna.—On the main ranges at 6,000 to 10.000 ft. 
grow large forest trees, among which conifers are most prominent, 
such as Crdrits dcodara, Ahirs cxceLsa, Piitus loniiifolia, P pitta- 
.star, P. pitted (the edible pine) and (he larch. Yew, hazel, juniper, 
walnut, wild peach and almond are also found. Growing under the 
shade of these are several variciies of rose, honeysiu kle, currant, 
goo.sebcrry. hawthorn and luxuriant herbage, the Ranunculaceae 
being abundant and rich in genera. The lemon and wild vine are 
commonest on (he northern mountains. The walnut and oak 
(evergreen, holly-leaved and kermes) descend to the secondary 
heights, where they become mixed with alder, a.sh, khinjak, Arhor- 
viiae, juniper, Indi^ofcra and dwarf laburnum, with .species of 
Astraf^alus, etc. Lower again and down to 3,000 ft. grow wild 
olive, species of rock-iosc. wild privet, acacias and mimosas, bar¬ 
berry and Zhyplius; and, in places, Chainaerops Itumilis (which 
is applied to a variety of useful purposes'). Bif^notiia or trumpet 
llower, sis.su, Salvadora persica, verbena, acanthus, varieties of 
(iesticria. The lowest terminal ridges, especially toward the west, 
arc naked in aspect. Their scanty vegetation is almost wholly 
herbal; shrulcs are only occasional; trees almost nonexistent. 
Labiate composite and umbelliferous plants are most common. 
Ferns and mosses are almost confined to the higher ranges. On 
the dreary Kandahar tablcland.s grow' many vigorous plants, such 
as papilionaceous Le^utninosac, and the camel-thorn (Hrdysarum 
dlfiatii), AstrafiaJus in several varieties, spiny rest-harrow' (Ononis 
spitiosa), the fibrous roots of which often serve as a toothbrush; 
plants of the subfamily Mimosa, such as the sensitive mimosa; a 
plant of the rue family, called by the natives lipdd; the common 
wormwood: also certain orchids, and several species of Stjlsola. 
Rue and wormwood give domestic medicines—the former for 
rheumatism and neuralgia; the latter for fever, debility and 
dy.spep.sia. as well a.s for a vermifuge. The lipdd, of heavy nause¬ 
ous odour, is believed to keep off evil spirits. On some sides and 
hollows of ravines are found rose-bay (Nerium oleander), called 
in Persian khar-zorah, or asshane, wild laburnum and various 
Indigofera. The chief cultivated trees arc mulberry, willow\ pop¬ 
lar. ash and occasionally the plane. 
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Ol commercial value is the gum resin of Xnrthex asafoetida of 
the high and dr>' plains of western Afghanistan, especially between 
Kandahar and Herat. In the highlands of Kabul edible wild rhu¬ 
barb is an important local luxury. Walnut and edible pinenut are 
both wild growths, which are exported. The satijit {Elaea^mis 
orientalis), common on the banks of watercourses, furnishes an 
edible fruit. The dried tuber of a mountain orchis affords the nu¬ 
tritious mucilage called sakp; a good deal of this goes to India. 
ristacia khinjuk afford.s a mastic. The true pistachio is found 
only on the northern frontier; the nuts are imported from llad- 
akhshan and Kunduz. Mushrooms and other fungi are also used 
as food. 

Wild animals include the wolf, fox, hyena, wild dog. wild cat. 
common leopard, mongoose, wild sheep, mole, shrew, hedgehog, 
bats, several species of jumping mouse, jerboa and pica hare. 

Bears are found in the fore.sts and the Mongolian tiger inhabits 
the thick reed country of the Oxus. 

Of the goat family the markhor, oorial and ibex are found in 
the central ranges, while the wild sheep, ovis poli and ammon in¬ 
habit the Afghan Pamirs. Two tyijcs of deer are said to exist. 

There are said to be 12.4 specimens uf birds including .sev¬ 
eral varieties of pheasants, duck, teal, cranes, pelican, snipie, 
partridge and chikor. Smaller birds include the golden oriole, 
magpie, bulbul, swallow, quail and sparrow. Brown trout (Salmo 
oxivjusis) are plentiful in some of the rivers of the Oxus basin; 
mah-seer and snow trout (cliitsh) are found in the rivers of the 
Indus watershed. 

Agriculture and Animal Husbandry.—Afghanistan is 
mainly a pastoral country. Of a total area of about 270,000 sq. 
mi. probably not more than 20.000 s(].mi. are under cultivation. 
I'hc remainder consists of desert land in the south and .*100111- 
ea.st. and of highland country providing seasonal grazing throu.iih- | 
out the year. On the whole the soil is fertile, particularly in the | 
wide loess plains north of the Hindu Kush and in the eastern j 
and southern areas. In these places and along the valleys wher¬ 
ever irrigation is possible good crops are obtained. Irrigation is 
carried out by means of a network of channels, often many miles 
in length, and sometimes subterranean {karez), and attention has 
been directed by (he government to the construction of irrigation 
dams to conserve flood waters, and of canals. Dry farming is also 
practised in certain areas. 

The princijial creeps are wheat, the staple food of a large 
I)ortinn of the inhabitants, rice particularly in the valleys, barley 
and lucerne for fodder, sugar beets, Indian corn, millet, lentil.s 
and mustard seed. X’egetaljles are extensively cultivated and in¬ 
clude potatoes, carrots, turnips, onions, chillies, tomatoes, sugar 
cane, peas and cabbages. 

Horticulture is largely practised, particularly around Kabul and 
Kandahar where the Sardas melon is famous. Grapes of many 
varieties and excellent quality are exported in large quantities 
to India. Other fruits include all well-known European varieties. 
The mulberry is grown extensively and in some localities forms 
the staple food of the inhabitants. Dried and crushed with wal¬ 
nuts it is made into a cake {tnlchan) and stored for winter use. 

Domestic animals include sheep of which immense flocks arc 
to be found. The northern variety are famous as the producers 
of the Afghan lambskin (karakul). Cattle of v'arious types are 
also kept in large number.s; horses, of which the northern variety 
(Turkoman) is the best known; donkeys, extensively u.sed for 
light transport; camels of two types for heavy transport, goats 
and poultry. 

The principal wealth of Afghanistan lies in the flocks and 
herds which roam the great pasture lands below the mountains. 
From the pastures around Andkhui come the highest quality 
lambskin or astrakhan, while the southern .sheep provide wool, 
mutton and melted butter {ghi). The cattle are kept chiefly for 
milk and also provide a considerable quantity of skins and hides. 

Minerals. —A complete geological survey of Afghani.stan still 
(1946) remains to be carried out. The following arc the princi¬ 
pal minerals knowm to exist. 

Extensive coal-bearing strata have been located and surveyed 
in the area south of Haibak and between it and Ishpushta on 


the north road. The e.xploitation of thi.s deposit which run.s 
into many millions of tons and is said to be of good quality i,s 
hampered by the difficulties of the mountainous country in which 
it is situated. A survey of the country in 1937-3H disclosed 
favourable indications of petroleum beds in the northern prov¬ 
inces which, however, have proved unattractive to oil companies 
because of their distance from the sea. Large deposits of rock 
sail arc worked in northern Afghanistan, while brine deposits 
at .\ndkhui and Herat supply the western part of the country. 
Reports of the reopening of the former gold mine near Kandahar 
have hitherto proved false, but alluvial deposits of gold are said 
to exist in the bed of the Oxus and elsewhere. Silver is reported 
in Hazarajat; (he siher mines in the I'anjshir valley arc no 
longer worked. Large deposits of iron ore have been found on 
the .southern side of (he Hindu Kush in the Ghorband valley, 
and there are occurrences of lead ore elsewhere. Sulphur, gypsum 
and alabaster are all to be found in some quantity in the area 
of the Kamard valley on the northern slopes of the Hindu Kush. 
There is a ruby mine on the Jagdalak pass east of Kabul, while 
lapis lazuli of high quality is found in Hadakshan. though the 
mine has not been worked for some >ears. 

People. —'Fhc term Afghan really applies to one section only 
of the people, but this is the dominant section known as the 
Durani. The Ghilzai (alirio.st as powerful as (he Durani) are be¬ 
lieved to be of Turkish origin; the Hazaras, the Chahar-Aimak, 
Tajiks, Uzbegs, Nuri.stanis and others are more or less subject 
races. Popularly any inhabitant of Afghanistan is known as 
Afghan on the Indian frontier without distinction of origin or 
language; but the language division between the Parsiwan (or 
Persian-speaking Afghan) and the Pathan of the Indian frontier 
is a very distinct one. All upper-class Afghans speak the Persian 
language. The predominance of the Afghan in Afghanistan dates 
from the mid-i.Sth century, wlien Ahmad Shah c.irved out Afghan- 
i.'^tan from (he previous conquests of Nadii' Shall and called it the 
Durani empire. 

The Durani Afghans claim to be Bcn-i-Israel. .and insist on their 
descent from tribes carried away captive from Palestine to Media 
l)y Nebuchadrezzar. Yet they also claim to be Pukhtun (or Pa¬ 
than) in common with all other Pushtu-speaking tribes, whom 
they do not admit to be Afghan. 'I'lie bond of afflnily between the 
various peoples who compose (he Pathan community is simply the 
bond of a common language. All of (hem recognize a common 
code or unwritten law called Pukhtiinwaili. which appears to be 
.similar in general character to the old Hebraic law. though modi¬ 
fied by Mohammedan ordinances, and strangely similar in some 
points to Rajput custom. Besides their division into clans and 
tribes, (he whole Afghan jieople may be divided into dw'ellcrs in 
tents and dwellers in houses; and this division is aiiparently not 
coincident with tribal divisions, for of several of the great clans 
at least a part is nomad and a part settled. Such is (he case with 
the Durani and with the Ghilzai. 

Dominant Stock. —Afghans have fine figures, aquiline profiles, 
fair complexions and a small group yielded an average cephalic 
index of 74.8, a value nearer to that found among- Rajputs in 
Indian than to that among the Pukhtun (Pathan) groups (av. 
ceph. ind. 80-83) of the Indian frontier or to (hat among some 
of (he subject peoples. Among the latter, the Hazaras are tall, 
very broadheaded (av. ceph, ind. 85.0) and akin in feature to 
peoples of parts of Turkistan and Mongolia; they are said to 
have been planted in Afghanistan by Jenghiz Khan, and they in¬ 
habit especially (he mountains west of Kabul. The Tajiks are as 
broadheaded as the Hazaras but belong to the pale rosy-skinned 
rather than to the yellow-skinned stock; they .seem to be an old- 
established. settled, agricultural people. 

Tribal law, with (he custom of hospitality, and the vendetta in 
many forms are rules of life, and even the settled Afghan is very 
much a .soldier. They have great power of endurance, and are 
frequently lawless and fanatical. But their character is lightened 
by a sense of humour, and a ready wit and courtesy which makes 
them plea.sant to deal with, though in business affairs poverty has 
made them often avaricious and hard bargainers. Among their 
rulers are to be found men of fine character and discrimination 
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who arc essaying the task of civilizing a diflkult people with some 
Mjccess. 

The cultivators, including oviTiers, tenants, labourers and slaves, 
are skilled irrigators, utilizing every fragment of profitable land; 
some of the Ghilzai arc spciially skillerl in building underground 
water channels (karez). I’hc settled tolk live chiefly in village 
eornmunities and leave handicraft and commerce largely to sub¬ 
ject races save that some Ghilzai are waiulering traders ipowin- 
daks). Afghanistan is a stronghold of Islam, of the Sunni sect 
lor the mo.st part, though the Ha/atras and others are Shiah. The 
last stronghold of idolatry, Kaliristan, to the north of Jalalabad 
was subdut d in 1805 and the peijple converted to Islam, their 
country’s name lieing changed to Nuristan, or “Land of Light.” 
.Some of the Durani Afghans of Kandahar and Zamindavvar dis¬ 
tricts are very fanatical “Ghazis,” that is, men who have vowed 
their lives to the extinction of other creeds. 

Language.—I’ushtu, the language of the Pathans, is spoken 
by about one-third of the population, and principally in the 
eastern and southern areas. It belongs to the Aryan .subdivi.siun 
of the Indo-Kuropcan group of languages, and is divided into 
two main divisions, tlie soft dialect spoken in the Kandahar area 
and the hard .spoken by the eastern tribes. An endeavour is 
feeing made to convert it into the naticjnal language, but diffi¬ 
culties of vocabulary and pronunciation tend to preserve as the 
official language a somewhat archaic fc»rm of Persian which is 
spoken at court, and widely used by Tajiks, by the Mongols of 
llazarajat and other rion- 1 'athan inhabitants of central Afghan¬ 
istan. Turki is spoken by the Uzbegs and other tribes of Turkish 
origin to be found in northern Afghanistan. Pushtu has no litera¬ 
ture in the accepted sense of the term. A Khattak chief of the 
17th century, Khushal Khan, wrote ballad poetry of a virile 
type, and at different times after that there have been Afghan 
vcr.se writers. A collection of songs of the Afghans is in exist¬ 
ence but these verses [jossess little artistic merit. 

Administration.—Until the accession of Amanullah in IQ19 
the government of the country was an absolute monarchy. After 
that time a .s>',s1em of democratic government was evolved, but 
evolution was inevitably slow in .so backward a country and much 
power still rests in the hands of tlie king and his immediate 
advisers. 

The administration is carried on liy a national council {Majlis- 
irShura-i’Mtin) composed of approximately 110 members elected 
from the various preevinces at three yearly intervals, and by a 
tiouse of noblc.s {Majhs 4 -Mytin) of .45 persons appointed by the 
king. The executive body is the cabinet consisting of the prime 
minister and i.t other ministers, and includes a minister for na- 
lion.il defense, interior, foreign affairs, justice, commerce, revenue 
and education. In addition there is a national assembly {Loc 
Jirga) consisting of more than i.ooo delegates from all provinces 
which meets only at times of great national emergency. 

Tor aciministrative jiurposes Afghanistan is divided into seven 
major and two minor provinces, K.ibul. Kandahar, Herat, Mazar- 
i-.Sharif, Eastern province. .'Southern province and the Kataghan 
and Hadakshan jirovince. Tlie minor provinces arc Tarali- 
Uhakansur and IVIaimana. Each province is in charge of a 
governor and is .sulidividcd into districts {Hakumat). The gov¬ 
ernor is a.s.sistcd by local otficials in charge of revenue, justice, 
communications, health and so on. The ten larger lowms are 
controlled by municipal committee.s under a president (Rais-i- 
Jialadiyah). 

All Afgli.in subjects and foreigners of non-diplomatic status 
are subiecl to Mohammedan roligiou.s law (Shariat). A code of 
laws is in existence hut its provi.sions are complicated and not 
easily imclorstcxcd by the general public. The courts range from 
the jKjlicc {lla(}uq) court to the high court of appeal (Tatniz). 
I’unishmcnts v.iry from the death sentence which requires con¬ 
firmation by the king to tines. 

No budget of national income and expenditure i.s published 
but the annual revenue is believed to be in the neighbourhood of 
$16,000,000. The main sources of revenue are land taxe.s and 
customs duties. 

After 1931 primary education was compulsory. Secondary 


schools w'ere established in the main centres, while for higher edu¬ 
cation Afghanistan still relies on the universities of India and 
other foreign countries to which selected students are sent each 
year. 

Communications,—There are no railways in Afghanistan. 
Main roads connect the jirincipal centres of the country and 
link up with the Indian road system at Torkham and Chaman, 
and with Iran at Islam Kila w'est of Herat. A road driven through 
the passes of the Hindu Kush to connect Kabul directly with 
the northern provinces was opened in 1933. The main roads 
though usually metalled and tit for wheeled traffic are rough and 
often impassable through snow in the winter months, A system 
of fairw-eather secondary roads was being developed throughout 
the country in 1946, There is no regular air service in Afghan¬ 
istan. The Russians maintain an irregular air service for the 
conveyance of mail and diplomatic personnel, while a service con¬ 
necting Kabul with licrlin was operated for a short time in 1938- 
39 by the Luft-Hansa company. 

Afghanistan is a member of the International Postal and Tele¬ 
graph union. Post offices have been established in the principal 
towns and regular motor mail services are in operation. A tele¬ 
graph and telephone .system links the provinces with the capital, 
while a world-wide radio installation connects Kabul with the 
oulsidc world. 

Commerce and Industry.—The plan for the economic de¬ 
velopment of Afghanistan adopted by Nadir Shah and his ad¬ 
visers in 1932 was based on the partial industrialization of Afghan¬ 
istan. 'Phis plan included the installation of hydroelectric works, 
the erection of textile factories, of machinery for the extraction 
of sugar from beef and of cotton ginning and other plants. The 
principal object of these schemes is to enable Afghanistan to be 
•self-supporting so far as iiossible in certain essential commodities, 
and so avoid the neces.sity for extensive importation of basic re¬ 
quirements. At the same time stale-controlled companies have 
been formed to regulate the purchase and .sale of the principal 
imports and exports, while the financial equilibrium of the state 
is maintained by the establishment of a national bank xvith 
branches at home and abroad. 

The principal export commodities are the Afghan lambskin, 
of which more than 1,000.000 are exported annually; wool; cot¬ 
ton; fruit, both fresh and dried; nuts; hides and skins; cattle 
fells; sheepskin coats {postms) \ carpet.s; asafotgida; and timber. 
Imports consist principally of textiles, piece goods, sugar, petro¬ 
leum products, machinery, hardware and manufactured rubber 
goods. 

ITie greatest volume of trade is with India and Russia except 
for the export of lambskins, the principal market for which was 
(iqqsj the United States. 

Archaeology.—There is an extensive field for archaeological 
research in Afghanistan. A French archaeological mission en¬ 
joyed a monopoly of research after 1922, and did much valua- 
ablc work among the Buddhist remains at H.idda near Jalalabad, 
at Bamian, where the famous giant statues of Buddha cut in the 
cliff face still stand, and around Kabul. Their discoveries include 
a remarkable find in 1938 at Begram, site of one of Alexander’s 
cities, and subsequently a principal city of the Kushan empire. 
But much remains to be done. The ruins of Balkh (Mother of 
Cities) near Mazar-i-Sharif, and once a great entrepot for trade 
between China and the west, are still untouched, the Sa.sanian 
cities of Seistan still lie half buried in the sand, and Mahmud’.s 
great city of Ghazni awaits excavation. In addition there are 
many areas in Wakhan on a branch of the old silk road, on the 
Indian frontier and in the valleys of the Hindu Kush which have 
yet to be explored (1945). 

The Armed Force*.—The organization of the army is based 
on a scheme formulated in 1917 for an establishment of six 
corps with headquarters at Kabul (two corps), Jalalabad, Matun, 
Herat and Mazar-i-Sharif. Additional corps or divisions are now 
located at Kandahar, Ghazni, Urghun, Khanabad and Gardez. 
Recruitment is on a voluntary basis with some element of com¬ 
pulsion since quotas are allotted to areas. The total strength of 
the army in 1939 was about 60,000, but was raised during the 
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World War II period, chiefly by the recall of discharged men. 
It is probable that in the event of war, numbers could be raised 
to 100,000 with 300,000 to 400,000 armed levies. The forces are 
armed with modem weapons including a few tanks. Military 
schools under Turkish supervision are in operation. A certain 
amount of motor transport was purchased to increase the mobility 
of the army, and reorganization is in progress with the object 
of providing a central reserve at headquarters from which a 
mobile striking force could be furnished to support provincial 
troops. 

A small air force is in existence and provides a useful means 
of carrying out reconnaissance in a country where communica¬ 
tions are difticult and of overawing unruly tribesmen. 

The king is head of the armed forces, and is advised by a 
minister of national defense, who is also commander in chief. 

HISTORY 

The geographical term Afghanistan (“land of the Afghans”) 
is an anachronism as applied to the country before 1747, when 
it first became a separate and independent state, and though it 
is now the official name of the kingdom it is not in common use 
among the Afghans. 

The Afghan chroniclers call their people Bcn-i Israil, or “Chil¬ 
dren of Israel,” and claim for them descent from King Saul, 
whom they call Tdkit, through a son named Jeremiah, who is 
said to have had a son named Afghana; but this legend assumes 
so many conflicting and improbable forms that it may be safely 
regarded as a late invention. According to one account Afghana 
was settled by Sulairnan (Solomon) in the Sulaiman mountains, 
and according to another, evidently connected with the account 
of the captivity of the Ten Tribes, his descendants were removed 
from Palestine by Nebuchadrezzar and found their way to the 
mountainous country about Herat. Another legend related that 
in pre-Islamic times Bilo (father of the Biluchis), Uzbak (father 
of the Uzbaks) and Afghana were considered as brethren. The 
historian Firishta cites a legend which makes the Afghans Copts, 
of the race of pharaoh; and the Afghans explain their conversion 
to Islam by a story to the effect that nine years after Moham¬ 
med’s announcement of his mission a holy man named Kais, sent 
to Medina to make inquiry of him, became a zealous Moslem and 
on his return converted his countrymen, adding that all true 
Afghans are descended from Kais and his three sons, but ignoring 
the other descendants of Afghana. Omitting the legend which 
attributc.s to the Afghans a Coptic descent we find the grandson 
of King Saul made contemporary with Mohammed Uzbak Khan, 
who flourished in the 14th century, as w’ell as with King Solomon; 
and Kais, whose name suggests Kish, Saul’s father, made con¬ 
temporary with the prophet Mohammed. 

Despite these and other discrepancies some intelligent British 
officers, well acquainted with the Afghans, have accepted the 
story of their Hebrew descent. Their belief has been based on 
certain Afghan customs and on the fancied resemblance of a 
well-known type of Afghan physiognomy to the physical charac¬ 
teristics of the Jews; but the Afghan.s, as Moslems, have many 
customs similar to those of the Hebrews, and they share their 
physical resemblance to the Jews with other races in no way 
connected with them. 

Early Period.—Until 500 n.c. Afghanistan formed part of the 
Achaemenian empire, and comprised the ancient provinces of 
Aria, or Hari Rud; Bactria, or Balkh; Drangiana, or Seistan and 
the Helmand valley; Arachosia, or Kandahar; and Paropamisus, 
the region of the Hindu Kush and Kabul. The population in 
the north was Iranian, and in the south contained a large Indian 
element; but the most interesting people mentioned in the Greek 
records are the Paktyes in Arachosia, which Herodotus calls Pakt- 
yike, for in their name we may trace that of the Pakhtun or Push- 
tun, by which the Afghans still describe themselves. The story of 
Alexander’s campaign in the eastern provinces of the Persian 
empire need not be repeated here, but the cities of Herat (Alex¬ 
andria Arion) and Kandahar (Alexandria Arachosion) were either 
founded or restored by him. 

He w'as succeeded in the eastern provinces of his empire by 


Seleucus Nicator, the founder of the Seleucid dynasty, but the 
Indian provinces and the Kabul valley fell to Chandragupta 
iSandracottus), the founder of the Maurya dynasty. 

Greek Dynasty. —As the power of the Seleucids waned an 
independent Greek dynasty was established, about 246 B.C., in 
Bactria, and about 50 years later annexed a great part of north¬ 
western India, but Afghanistan piassed from its possession into 
that of the Parthians (who occupied its western provinces), and 
the Sakas, a Scythian tribe, who conquered the eastern provinces 
about 130 )B,c. and gave their name to Seistan (Sakerstan or 
Sakaxtene). Within 200 years the Yuc-chi {q.v.), another central 
Asian tribe, expelled the Parthians and founded the Kushan 
dynasty, which ruled Afghanistan, and, at the height of its power, 
northern India, as far as Benares on the east and Malwa on the 
south. This dynasty adopted the Buddhist religion, and Kanishka, 
the greatest king of the line, convened the great council which 
settled the canon of northern Buddhism, and is mentioned as a 
champion of Buddhi.sm by Hiuen Tsang, the Chinese pilgrim; 
al-Biruni, the Mohammedan traveller, philosopher and geog¬ 
rapher; and in the Mongol versions of the Buddhist story. 

The empire of Kanishka did not long survive his death, but 
Kushan principalities continued in the southeastern valleys of 
the Hindu Kush, until they were overrun by the Ephthalites, or 
White Huns, who held possession of northern and eastern Afghan¬ 
istan in the 5th and 6th centuries a.d. 

The Caliph Empire. —The title of Arab conquest and Islamic 
propaganda in the 7th century reached western Afghanistan, and 
penetrated as far as Kabul where, however, Hindu dominion 
soon afterward a.sserted itself. As the power of the caliphs 
declined their provincial governors founded dynasties owning a 
nominal allegiance to them but virtually independent. One of 
the earliest of these was the Arab d>masty of the Tahirids, who 
included Herat and Balkh in their kingdom of Khurasan, in 
which they were succeeded by a native Persian dynasty, the 
Saffarids, who were overcome in the gth century by the Samanids 
of Balkh and Bukhara, another Persian hou.se. Alptigin, a Turk¬ 
ish slave of this house, established himself in Ghazni, where he 
was succeeded, after a .short interval, by another Turkish slave, 
Sabuktigin, who threw off the yoke of the Sarnanids and annexed 
to his dominions not only the Hindu kingdom of Kabul, but the 
territory lying between it and the Indus. Assistance given by 
him to the Samanids was rewarded with the government of 
Khurasan, to which he appointed his elder son Mahmud, and 
Afghanistan became the nucleus of a great empire. Sabuktigin 
died in 997, and his son Mahmud, after deposing a younger 
brother, ascended the throne in 998. The tale of his predatory 
raids into India need not be repeated here. He added to his 
empire Baluchistan, and, later in his reign, the Indian kingdom 
of the Punjab, the province of Multan and the greater part of 
western Persia, and divided with llak Khan, the founder of a 
Turkish dynasty in Transoxiang, the dominions of the house of 
Saman, which came to an end during his reign. 

Tlie hitherto ob.scure town of Ghazni now became a great 
and splendid city, for Mahmud was no mere ravager and de.spoiler. 
It is in Mahmud’s reign that we first hear of the small state of 
Ghor, in the ranges southeast of Herat, which Mahmud re¬ 
duced to vassalage, and the rulers of which, eventually, extin¬ 
guished his dynasty. He him.self paved the way for the destruc¬ 
tion of his empire by admitting into Khurasan the Seljuk Turks, 
who afterward stripped his descendants of their possessions in 
the north and west and founded a great empire on the ruins of 
that of Ghazni. 

Mahmud died in 1030 and his descendants continued to reign 
over a gradually dimini.shing empire, with Ghazni as their capital, 
until 1140, when Alauddin Husain, chief of Ghor, to avenge 
the death of his brother, Saifuddin, who had been treacherously 
put to death by the sultan of Ghazni, captured and burnt the 
city, driving Mahmud’s descendant, Khusrav Shah, into the 
Punjab. The destruction of the great city of Ghazni earned for 
its author the cognomen of Jahansuz, “the World-Burner,” 

Ghor Dynajty. —In 1186 the World-Burner’s nephew, Muiz- 
zuddin Mohammed, commonly known as Mohammed Ghori, 
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(reacherously enticed Khusrav Malik, the last of the Ghaznavids. 
trom Lahore, and irn|)risoned him for the short remainder of 
his life. HavinK secured the Punjab, Mohammed invaded India, 
and founded there a Moslem empire which endured, in name at 
least, until 1S5S. 

This dynasty of Ghor is commonly believed to have been of 
Afghan origin, but the belief rests on a very slender foundation 
of evidence. Legend also assigns it des<ent from Zahak; and 
though this is ruj better attested than their Afghan genealogy, it 
.seems to be probalde that they were Tajiks of Persian race, 
'i'he Afghans themselves arc Indo-lranian by race, and their 
antiquity as a separate people is uncertain. Firishta’s statement 
that the inhabitants of the Sulaiman rnountain.s were known as 
Afghans in the ist century of the Hijra (the 7lh century of 
the Christian era) carries no weight, but the name occurs in 
al-’Utbi’s History of Sultan Mahmud, WTitIcn about a.d. io.^o, 
coupled with that of the Khalaj or Khaljis, who were a()parently 
a Turkish tribe domiciled in western Afghanistan, but always 
antagoni.stic to the true Afghans. Loth names occur in the history 
of India during the i.^h and 14th centuries, and the Indian 
historians are not careful to distinguish between (he two j>eopIrs. 
Hence it is, probably, tliat some Europeans have carelessly classed 
all (he five dynasties whiih preceded the Timurids on the throne 
of Dihli as "Pathans,” or Afghans, though in fact two of them 
were I'urkisb, one was Khaiji and one was of Arab descent. 

The Moslem enijiire in India was founded by a manumitted 
slave of Mohammed tihori, and shortly after Mohammed's death 
his great em|.iire fell to pieces and was divided between provincial 
governors and members of his own family holding small j)rinci- 
jralities in Afghanistan. These petty princes were .subdued by 
the shahs of Rhvarazm, or Khiva, of whose great but ephemeral 
empire Afghanistan for a time formed jiart. 

Mongol Rule. — In the t.^th century Afghanistan, like Persia, 
suffered the dreadful calamity of invasion by the heathen Mongols 
of Jenghiz Khan, who settled to the north of the Hindu Kush; 
but tlie rest of the country, owing to its inho.^pitable nature, 
suffered less than mure fertile and populated lands. It was here, 
however, that the gallant Jalaludclin, last of the shahs of 
Khvarazrn, made his most strenuous effort,s to avenge on these 
.savages the annexatif)n and devastation of his kingdom. 

The greater part of Afghanistan remained under Mongol rule 
until the rise of Titnur Lang (Tamerlane), who established him¬ 
self in northern Afghanistan in the latter part of the T4th century, 
wresting Herat from the Kurts, a family which claimed descent 
from the princes of (ihor ( ccc Mo.\c;()Ls). 

The Moghul Empire. —Tt\ 1^04, Pahur, fifili in descent from 
'I’inuir, having been expelled from his ancestral dominions in 
Transoxiana, occupied Kabul and tnade it the capital of a king¬ 
dom which h(‘ established in Afghanistan; and in 1522 he captured 
Kandahar from the Atglians, a Moghul family which had long 
held it. but he did not remain long content with his Afghan 
kingdom. In 1526 he invaded Incli.p defeated Ibrahim Lodi, the 
Afghan sultan of Delhi, on the held of Panipat, and founded 
the stale whiclt is usually known to Europeans as the Moghul 
empire, though Ikihur was no Moghul, and would have resented 
the designation. Kahul and Kandahar remained for the time 
merely provinces of Ikihur’s Indian empire, and Herat fell into 
the hands of the Safavi sh.dis of Persia. 

Hahur’.s son. Hiimayun, was expelled from India by the Afghan. 
Slier Khan, and was compelled to seek an asylum with Shah 
Tahmasp of Persia, who helped him to recover Kandahar, held 
by his rebellious brother. From Kandahar Ilumayun proceeded 
to Kabul, from which city he ousted another brother, and after 
spending secen years in re-establishing his authority in Afghan- 
i.stan was able, in i ^54, to recover his Indian empire, but died 
shortly afterwards, as the' rc’sult of an accicUmt, leaving the task 
of extending and consolidating the dominions of his house in 
India to his young son Akbar the real founder of the 

“Moghul'' empire of India. 

Afghanistan was then divided, Kabul remained a province of 
India, and Herat a province of Persia; Palkh fell to the Uzbegs 
of Tran.soxiana, and Kandahar, after remaining for a time in 


the possession of the Timurids, was taken by the Persians. 
Akbar’s grandson, Shah Jahan, recovered Balkh and the sur¬ 
rounding country which he held for another ten years till Uzbeg 
pressure finally caused the Moghuls in 1648, to relinquish hold 
of their provinces beyond the Hindu Kush. 

In 1708 the Ghilzais of Kandahar, who perhaps represented 
the Khalaj. provoked by the oppressive rule of the Persian 
governor, Shahnavaz Khan, a Georgian prince of the Bagratid 
house, rose under Mir Vais and expelled the Persians. Mir Vais 
defeated the I^ersian armies sent against him and established 
his independence, but died in 3715. His son Mahmud, carrying 
out a project of his father’s, invaded Persia, besieged Isfahan 
and in Oct. 1722 compelled Shah Husain, the feeble Safavid. 
to surrender his crown to him, but the rule of the Ghilzais in 
Persia was brief—Mahmud died mad and his .successor, Ashraf, 
was defeated by Nadir Kuli, the Af>har, who shortly afterward 
ascended the throne. In 1737-38 Nadir Shah, one of Persia’s 
greatest monarchs, rc(Overed Kandahar and conquered the Indian 
province of Kabul, but conciliated the Afghans and enlisted many 
in his army—among them Ahmad Khan, a young chieftain of 
the Sadozai family of the Abdali tribe. Ahmad Khan ro.se to 
high rank in the Persian army, and after the assassination of 
Nadir Shah in 1747 was chosen by the Afghan chiefs at Kandahar 
as their leader and assumed the royal title. Among his titles 
was that of Durr-i-Dauran, “the Pearl of the Age,” from which 
his tribe received the name of Durani. 

The land of the Afghans had been successively a congeries 
of petty states, the centre of great empires ruled by foreigners 
and a dismembered country, furnishing provinces to three mon¬ 
archies. It now became, for the first time, a distinct political 
entity, ruled by an indejiendent native sovereign. 

Ahmad Shah Abdali extended his kingdom westward nearly 
to the Caspian and eastward over the Punjab and Kashmir, which 
he wrested from the feeble successors of Babur on the throne 
of Delhi. He claimed and commanded the allegiance of Sind, 
which had been ceded by Mohammed Shah of Delhi to Nadir 
Shah. His northern boundary was the Oxus, and Baluchistan 
and Khura.san were tributary slates of his kingdom. At the third 
battle of Panipat, fought on Jan. 14, 1761. he indicted on the 
confederate Maratha chiefs, who were then at the zenith of 
their power and were the real masters of tlie great empire founded 
by Babur and Akbar, a crushing defeat, and with inferior numbers 
nearly annihilated their great army. 

Foreign Influences.—Ahmad Shah died in 1773 and was suc¬ 
ceeded by his .son Timur, who transferred his residence from 
Kandahar to Kabul. In his reign Sind was lost, Balkh and other 
districts in Afghan Turkislan became virtually independent, and 
the seeds of revolt were sown in Khurasan and Kashmir. He 
died in 1703. leaving 23 .sons, of whom the fifth, Zaman Mirza. 
by the help of Payinda Khan, head of the Barakzai family of 
the Durani ascended the throne. His reign was short and 
troubled and was marked by one act destined to have momentous 
conscqucnce.s—the grant of Lahore, in 1700, to the Sikh ad¬ 
venturer. Ranjit Singh. In the following year Mahmud, another 
son of Timur, ousted Zaman Shah and ascended the throne, 
hut in 1803 was deposed by conspirators who placed his brother, 
Shuja-ul-Mulk. on the throne. In iSoq the East India company's 
government in India, alarmed by the intrigues of Napoleon in 
Persia, .sent Mounts!uart Elphinstonc as envoy to Shah Shuja 
at Peshawar, but Napoleon’s ambitious eastern schemes came 
to nought, and the British mission at Peshawar was unable 
to effect anything, for Shah Shuja’s rule was unpopular, and 
while his army was engaged in quelling a refiellion in Kashmir 
his deposed brother, Mahmud, rose in rebellion, defeated him 
and put him to flight, and ascended the throne for the second 
time. In 1815 Shah Shuja took refuge in India and remained a 
pensioner of the Indian govemment until, at a later date, n 
use was found for him. Mahmud ruled until 1818 but the real 
ruler of the kingdom was Path Khan the Kingmaker, the eldest 
son of Payinda Khan Barakzai. It was he who recovered Herat 
which had been seized by the Persians, and in the insolence of 
his power he ventured to offer a gross outrage to the Sadozai 
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family. Mahmud, already chafing under Fath Khan’s yoke, 
avenged the insult by cau.sing him to be blinded, and Mohammed 
Azim and Dost Mohammed, the minister’s brother and half- 
brother, rose in arms against Mahmud, who retorted by causing 
Fath Khan to be put to death with torture. The Barakzais 
prevailed and in 1818 drove Mahmud from Kabul and dethroned 
liim. A period of anarchy then ensued. Mohammed Azim ruled 
Kabul, but his brothers and other Afghan chiefs, the provincial 
governors, withheld their allegiance from him and the kingdom 
fell to pieces. Herat, always a Persian rather than an Afghan 
town, was alienated; Afghan Turkistan and Badakhshan regained 
their independence, and Ran jit Singh, who had already con¬ 
quered Kashmir, Multan, Dera Ghazi Khan and Attock, was 
threatening Peshawar, which he secured by defeating the Afghan 
army at Naushahra in 1S23. In the same year Mohammed 
,\zim died, and the remaining Barakzai brothers plunged into a 
fratricic^al war. Three years later Dost Mohammed established 
himself in Kabul, Ghazni and Jalalabad, and, having secured 
this fragment of the Afghan kingdom, assumed the title of amir, 
after having, in 1835, defeated an attempt by Shah Shuja to 
regain his throne. 

Russia had succeeded France as the bugbear of British ad¬ 
ministrators in the cast, and the fear of Russian intrigue, as 
well as the prospect (if active hostilities between the Amir Dost 
Mohammed and Ranjit Singh, induced the company’s government 
1(1 despatch an envoy, Sir Alexander Burnes, to (he court of 
the amir. His mission was ostensibly commercial, but he was 
instructed to oppose the attempt of the shah of Persia to recover 
Herat. He was well received, but the amir was disapiiointcd 
by his reficsal to pledge his government to aid him against 
Ranjit Singh, and consequently held himself in no way bound 
to refuse to receive Captain Vikovitch, a Ru.'^sian officer who then 
arrived in Kabul. The governor-general, Lord Auckland, per¬ 
emptorily demanded his di.smi.s.sal and the renunciation of all 
claims to the Punjab and Kashmir, which Ranjit Singh had 
recovered from the Afghans, and rashly decided to make Dost 
Mohammed’s natural refusal of these demands a casus belli, and 
to attempt to restore the fugitive Shah Shuja, who had already 
been tried and found wanting. Ranjit Singh, w’hose material 
interests were involved, bound himself to co-operate with the 
British, but when all was ripe for the inva.sion declined even 
to permit British troops to cross his territories, though a Sikh 
force, with Sir Claud Wade and a small British detachment, 
advanced through the Khybcr pass. 

The ‘ Army of the Indus,” numbering 21,000, assembled in 
upper Sind in 183S and advanced through the Bolan pass under 
the command of Sir John Keane. It met with hardly any resist¬ 
ance and in April 1S39 occu[Med Kandahar, where Shah Shuja was 
crowned in his grandfather’s mosque. On July 21 Ghazni W'as 
taken by storm and Dost Mohammed, deserted by his troops, 
lied northward. On Aug. 7 Shah Shuja, escorted by the British 
army, entered Kabul. It w'as believed that the war w’as over, 
and Sir John Keane, who received a peerage for his services, 
returned to India with the greater part of the army, leaving Sir 
William Macnaghten as envoy and Sir Alexander Burnes as his 
colleague, with 8.000 Briti.sh and company’s troops and the 
contingent which had been raised for the service of Shah Shuja 
for their protection. The trouble w'as in fact only beginning, 
for the best of rulers is not acceptable to a free people when 
imposed upon them by foreign arms, and Shah Shuja had already 
rendered himself odious to the Afghans. He now, acting on the 
advice of the British resident, attempted to raise a regular army 
to take the place of the tribal militia under its hereditary leaders; 
but the opposition of the chiefs, who apprehended the diminu¬ 
tion of their own power and influence and the extinction of their 
country’s independence, ensured the failure of this design. Shah 
Shuja was obliged to rely more and more upon British assistance, 
and his rule grew daily more unpopular, A danger was removed 
by (he surrender of Dost Mohammed, who was sent to India, 
but it was impos.sible to save Shah Shuja. and in Nov. 1841 
discontent at Kabul culminated in a revolt in which Burnes and 
other officers wTre massacred. Akbar Khan, the son of Dost 


Mohammed, placed himself at the head of the national party, 
and at a conference with the British authorities slabbed Sir 
William Macnaghten with his own hand. The British agreed 
to evacuate the country, and, in accordance with a convention 
with the Afghans, the garrison, then reduced to 690 British and 
3.810 Indian troops, with the enormous number of 12,000 fol¬ 
lowers, marched out of Kabul on Jan. 6. 1S42. The Afghans 
made no pretfO'^c of observing the terms of the convention, 
and the retreat of the demoralized army in the depth of a .severe 
winter was a scene of confusion and mas.sacre. On Jan. 13 the 
.survivors of the force mustered at Gandamak only 20 muskets, 
and Dr. William Brydon, the sole survivor of the army of Kabul, 
except those whom the Afghans had caj^tured, reached Jalalabad 
alone. The garrison of Ghazni had been obliged to surrender, but 
Kandahar was held by General W'illiam Notl and Jalalabad by 
General Robert Sale. In April 1842 Shah Shuja was assa.ssinated. 

Preparations were made in India to avenge these disasters 
and to recover the prisoners. In April 1842 General George Pol¬ 
lock forced the Khyber pass and relieved Jalalabad, and in Sep¬ 
tember reoccupied Kabul, where he was joined by General Nott 
from Kandahar, who had recaptured and di.smanllcd Ghazni. The 
prisoners were recovered from Bamiyan, where (he Afghans had 
lodged them, and the army evacuated Afghanistan in Dec. ^842 
after destroying the citadel and the central bazaar of Kabul. 
Dost Mohammed was permitted to return to his country and 
assumed the government, with the title of amir. 

In 1S4S, during the .second Sikh war. Dost Mohammed was 
induced to go to the aid of the Sikhs. The adventure was un¬ 
fortunate for him, for at the battle of Gujarat, in Feb. 1849, 
his cavalry was ignominiously routed and pur.sucd as far as the 
hills, and (he IV.shawar territories were annexed to Briti.sh India 
and thus lost to Afghanistan. Baikh was recovered in 1850 
and Kandahar in 1855. in which year also a treaty of pieacc 
was concluded between him and the British government at 
Peshawar. In 1856 the Persians captured Herat but were obliged 
to surrender it to an inde])endent ruler after the British expedition 
to Persia. In 1857 the amir met, at Peshawar, Sir John Lawrence, 
who promised him arms and a sultsidy to aid him in defending 
his country against Persia, and a British mission under Major 
Lumsden was received at Kandahar. During the Indian mutiny 
the amir declined to listen to those who instigated him to aid 
the rebels, and remained faithful to his alliance. 

In 1863 Dost Mohammed captured Herat after a long siege, 
and, dying almost immediately afterwards, was .succeeded by 
his son Sher Ali Khan, the early years of whose reign were 
disturbed by contests with his brothers, liarly in 1873 the British 
government .succeeded in obtaining from ^he Russian government 
a declaration that Afghanistan was beyond the field of Russian 
influence, and the recognition of the Oxus as (he northern frontier 
of the state. Later, the amir’s failure to secure a Briti.sh 
guarantee for his sovereignty and family succession, and his 
refusal to admit British agencies into Afghanistan led to estrange¬ 
ment between him .and the British government, and when, in 
July 1878, he o.stentatiously received a Ru.ssian mission at Kabul 
and shortly afterward refused to permit a British mis.sion to 
cro.ss the frontier, his attitude w.is regarded as definitely hostile. 
After some warnings the government of India delivered an 
ultimatum, his disregard of w'hich led to the decision to invade 
Afghanistan. In Nov. 1878 the British forces inflicted severe 
defeats on (he Afghan troops and occupied the Khyber pass 
and the Kurram valley, and early in 1879 occupied Kandahar, 
Kelat-i-Ghilzai and Girishk. The amir, with the Russian mission, 
had fled from Kabul, and he died, a fugitive, in March 1879, 
His second son. Yakub Khan, who was recognized by the people 
of Kabul as amir, voluntarily visited the British camp at Ganda¬ 
mak in May 1879 and there concluded a treaty, by the terms 
of which he ceded the Kurram valley, Pishin and Sibi, and the 
control of the Khyber and Michni passes and of the tribes in 
their neighbourhood. He also agreed to receive a British resident 
at Kabul and to subordinate the foreign affairs of Afghanistan 
to British influence. Major Sir Louis Cavagnari was well received 
by him as resident, but the amir was either unable or unwilling 
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to control the fanatical element in Kabul, and in Sept. 1879 
the residency was attacked by a mob of townspeople and soldiers, 
and the resident and his escort were murdered after a gallant 
defense. 

Abdur Rahman Khan. —The Kandahar force then concen¬ 
trated at Kandahar, and a force under General (afterwards Field- 
Marshal Earl) Roberts advanced throuRh the Kurram valley, 
defeated an Afghan force at Charasia and occupied Kabul on 
Oct. 12, 1879. Yakub Khan, having entered the British camp, 
abdicated, and wa.s sent to India, where he lived for the rest of 
his life, The British force under Roberts remained at Kabul, and 
in July iSHo the British government recognized a new amir, 
Abdur Rahman Khan, a grandson of Dost Mohammed and 
nephew’ of Sher Ali. 

Sardar Sher Ali Khan, a Barakzai of Kandahar, had already 
been recognized as independent ruler of that province, hut in 
July kSSo Ayub Khan, a younger brother of Yakub Khan, 
advanced from Herat, indicted a trushing defeat on a brigade 
of British troops at Maiwand and invoied Kandahar. On Aug. 8 
Genera! Roberts left Kabul with a relieving fs)rre, which reached 
Kandahar on Aug. 31, and on Sept, i defeated the btesiegers 
and captured their ramp, artillery and baggage. Ayub Khan 
tied w'ifh a few follow'ers, and. peace having been restored in 
southern Afghanistan, the British forces ev.KU,itcd the country 
in 1881. Sher Ali w'as unable to niainpun his authority in 
Kandahar and retired to India, where he ended his days as a 
pensioner. Ayub Khan again look the held, defeated Abdur 
Rahman’s troops, and occu[)ied K.indahar, but in .Sept. iSHi 
Abdur Rahman utterly defeated him and drove him to .seek refuge 
in I’crsia. In 1888 he went to India, and lived there as a pen.sioner 
of the British government until his death. 

Abdur Rahman had been recognized as amir of Kabul only, 
but within a year of ascending the throne had made himself 
master of Kandahar and Herat also, and be succeeded in quelling 
tribal disturbances and in establishing his rule on a hrm basis. 
No attempt was made to fetter his independence except with 
regard to his foreign relations, which he agreed to conduct subject 
to the control of the government of India, from whom he 
received an annual .subsidy to be devoted to the jiayment of 
bis troops ant! the defen.se of his nortluvcstern frontier, and con¬ 
siderable su[)plie.s of war material, together with facilities for 
importing arms through India at his own cost. 

in 1884 it was agreed that a joint commission of British and 
Russian ofhcer.s .should demarcate the northern boundary of 
Afghanistan, but the Russian commi.ssioners did not immediately 
arrive on the scene, and in March 1885 wliile the amir w'as 
conferring with Lord I^ufferin, (he xiceroc- of India, at Rawal 
I’indi, Russian troop.s attacked and drove from Panjdeh. a .smrdl 
towm on the frontier, an Afghan force. In 188S the amir’s 
authority was seriously menaced by the revolt of his cousin, 
ishak Khan, who held a qua.si-indeperulent position as governor 
of Afghan 'Furkistan and caused himself to he proclaimed amir, 
l»ut the rebellion was crushed. Isliak was expc’lled and settled 
at Bukhara as a pensioner of the Rus.sian government, and Abdur 
Rahman’s authc^rity was established in the nc^rthern province. In 
189s he completely subjugated Kafirislan. a wild mountainous 
tract to the northeast of Kabul, the inhal)itants of which had 
hitherto successfully resisted all attcrnfgs to destroy their inde¬ 
pendence. 

In 1893 encroachment.s by the amir into the country adjoining 
(he .settled districts of India (.aused the Indian govemment to 
negotiate a line of demarcation (known as the Durand line) 
defining the limits of the amir’s authority on his eastern and 
southern borders. 

In i()Oi Alulur Rahman died, after a reign of 21 years, in 
the course of which he gave .Afghanistan n government such as 
it had never known before, This he effected, first, by substituting 
for a feudal militia under tribal chiefs a st.anding army, well 
trained, well armed and regularly (>aid. owing allegiance to 
none but himself. By means of this force he was able to establish 
an efficient central administration, retaining all powder in his own 
hand.s, and to improve the public revenues not only by increasing 


the burden of taxation, but by ensuring the collection of all 
assessed taxes. He was harsh and ruthless, but he relieved his 
subjects from the petty tyranny of local chieftains, and he sup¬ 
pressed highway robbery and violent crime. It is probable that 
he fully appreciated the advantages which his country might 
gain from projects of a commercial or strategical nature, such 
as railways, telegraphs and mines; but it was his settled convic¬ 
tion that these advantages would be purchased at too high a 
price by the necessary employment of large numbers of foreigners, 
whose activities in the country might have amounted to peaceful 
penetration and menaced Afghan independence. 

HabibuUah. —Tw'o days after the death of Abdur Rahman his 
eldest .son was recognized as his succe.ssor. Habibullah introduced 
the reduction of taxation, the establishment of a council of state 
for tribal affairs and the as.sociation of tribal chiefs w-ith pro¬ 
vincial governors for the adjudication of tribal cases. He also 
inaugurated military reforms. He loyally observed the condition 
regarding the control of the foreign affairs of Afghanistan on 
which the government of India had recognized his father as 
an\ir, hut on all questions relating to the development of his 
counlry’.s trade and more intimate relations with the government 
of India he proved to be as wary and suspicious as his father 
had been. He consented, indeed, to receive a special mis.sion under 
Sir Louis Dane, foreign secretary to the government of India 
which reached Kabul in Dec. 1904. but the mis.sion failed to 
obtain any concessions, and the result of its work was merely 
the confirmation and ratification of existing agreements and the 
concession to him in the treaty of the title of "Majesty.” After 
the failure of this rni.ssion an endeavour was made to remove his 
prejudices and to enlarge his mind by arranging for him a visit 
to India, in the cour.se of which he could meet the leading ad¬ 
ministrators of the country. His acceptance of the invitation was 
viewed with disfavour by the more bigoted and ignorant of his 
subjects, but the manner of his reception liy Lord Minto in 
Jan. 1907, and the good will displayed towards him, undoubtedly 
did much to improve the relations between the two governments. 

By the Anglo-Russian convention signed on Aug. 13, 1907, 
Great Britain disclaimed any intention of altcaing the political 
status of Afghanistan, and Russia declarcnl Afghanistan tc.' be 
beyond her sphere of influence. 

Habibullah. though as su.spicious as his father, was more sus¬ 
ceptible to modern intlucnces, and among the many mixed bless¬ 
ings of civilization which lie introduced into an unappreciative 
country were motorcars, telephones, newspapers, an hydroelectric 
scheme and (he Habibia college, a high school in Kabul, the 
staff of which wa.s chiefly composed of teachers from India. Many 
of the.se were regarded by the ignorant clerics of Afghanistan 
as inventions of the devil and the seed of infidelity, and it was 
partly from a sen.se of the antagonism which their introduction 
had aroused and partly with a view to conciliating (he hereditary 
enemies of his house (hat Habibullah treated with great and 
unusual leniency the Ghilzais and Mangals of Khost, the district 
lying immediately to the west of the Kurrarn valley, who in 
1912 had been goaded into rebellion by the rapacity of the local 
governor. 

World War I. —On the outbreak of World War I in 1914 
the amir declared his intention of abiding by his agreement with 
the Briti.sh government and maintaining the neutrality of his 
country, but (he entry of Turkey, the chief Islamic power, whose 
ruler was regarded by many Moslems as their caliph, encouraged 
the anti-British party in Afghanistan and induced the amir to 
receive a German mission, which contrived to reach his western 
frontier by way of Persia and entered the country as fugitives, 
having left in the hands of the Ru.s,sians their confidential papers 
and that which was most likely to make them welcome in Afghan¬ 
istan. their gold. They were admitted to Kabul, but their manners 
and bearing were not calculated to conciliate their hosts. They 
were regarded as state prisoners rather than as guests, and. in 
IQ16, becoming apprehensive, on misleading information, of the 
amir’s intentions toward them, they retired hastily from Afghan¬ 
istan, and some of them, falling into the hands of the Russians, 
were treated as prisoners of war. Habibullah preserved his 
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neutrality until the end of the war, and would doubtless have 
received substantial recognition of his loyalty, in most difficult 
circumstances, to his obligations, had he not been assassinated 
on Feb. 20, 1919. His brother Nasrullah Khan, cau.sed himself 
to be proclaimed amir, but after a reign of six days was ousted 
by his nephew, Amanullah, who was recognized by the nobles 
and people as king. 

Amanullah.—The new ruler’s position however was not se¬ 
cure and in May 1919 he adopted the expedient of consolidating 
his power by declaring war on his neighbour, Great Britain, timing 
his action to coincide with an expected outbreak in India. His 
information was faulty and his attempted invasion failed. After a 
few weeks of sporadic fighting during which British and Indian 
forces occupied Dakka beyond the Khyber, and Spin Baidak oj)- 
posite Chaman, the amir sued for peace which was granted in a 
treaty signed at Rawal Pindi on Aug. 8. 1919. By the terms of 
this treaty the amir lost the British subsidy granted to his prede- 
ce.'^sors, but obtained freedom from control of his relations w’ith 
foreign states. He had thus secured his main objective, and forti¬ 
fied by the prestige accruing to him n.s liberator of his country, 
he lost no time in entering into relations with foreign govern¬ 
ments. His envoys signed treaties with Russia (Feb. 1921) and 
'I'urkey (March 1921), while a further treaty to regulate his rcl:i- 
lions with Great Britain was signed in Kabul in Nov. 1921. 
Treaties with France, Italy, Germany, Iran and several minor 
Kuropcan states followed while an envoy was despatched to 
Washington, D.C., to endeavour to arrange an exchange of diplo¬ 
matic rei)rcscntation with the United States. A convention with 
(dreat Britain arranging for the free import through India of 
goods as well ns munitions followed in June 19^8. An exchange of 
diplomatic rejiresenlation with Great Britain, Russia, Turkey. 
Iran, France, Germany and Italy took place, and by the end of 

1923 Afghanistan may be fairly said to have joined the comity 
of nations. 

But Amanullah’s government did not prosper. The ruler him¬ 
self was a headstrong reformer, and though a zealous worker lie 
had neither the understanding nor the experience to appreciate 
the neces.sity for caution in planning the progress of his backward 
and fanatical [leople. His zeal for reforms soon brought him into 
(onllict with his subjects. A rebellion which broke out early in 

1924 in the turbulent Southern province and lasted for nearly a 
year showed up the weakness of his army, exhausted his revenues 
and severely imiiaired the stability of the state. Matters went 
from had to worse in the years that followed. The king ignored 
or sent into exile his more sober advisers, neglected his army and 
made little or no attempt to adjust the economic affairs of his 
country to the changed conditions of the world in which it now 
found itself. His attitude toward his immediate neighbours 
showed that he had little appreciation of his obligations to main¬ 
tain and foster good relations with the powerful .states which sur¬ 
rounded him. 

The end came shortly after his return in June 1928 from a pro¬ 
longed tour of Europe and the near east. Dazzled by his experi¬ 
ences he attempted to emulate the reforms, the success of which 
he had witnessed in Turkey and Iran. A series of ill-considered 
measures, which included the education of women, alienated the 
powerful priestly class, and drove the country to open rebellion. 
In Jan. 1929 Amanullah was forced to flee the country. 

Habibullah Ghazi. —The capital, Kabul, where the ill-paid 
army had little stomach for a fight, fell into the hands of a brig¬ 
and named Bacha-i-Saqao (son of the water carrier) who took 
the name of Habibullah. He maintained a precarious hold over 
Kabul and the surrounding country, and also in Herat and the 
northern provinces for a matter of nine months, but was defeated 
and executed by Sirdar Nadir Shah in Oct. 1929. 

Nadir Shah.—The new' ruler who ascended the throne with the 
title of king (Ala* Hazrat) was a direct descendant of Amir Dost 
Mohammed and cousin of Amanullah, He had previously been 
commander in chief of the Afghan army, but had been in exile in 
France from 1924. On taking over the reins of government he 
found himself faced with a desperate situation. Apart from the 
few thousand tribesmen who had helped him to defeat Habibullah 
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he had no army, the treasury wvis empty, Herat had formed a 
semi-independent administration and the tribes having once tasted 
of complete freedom were disinclined to submit to authority. He 
set to work however, ably assisted by his brothers, to bring the 
country under control, to remake an army and to repair the eco¬ 
nomic situation. Two serious rebellions were quelled in the first 
year of his reign, and in the second a formidable brigand chief 
was driven from (he northern provinces. Aided by some timely 
as.sislance from the British government he reformed his army, 
and by 1932 stability was sufficiently restored to enable him to 
turn his attention to economic reforms. While devoting much of 
his time to the study of industrial development and financial 
equilibrium he was yet able to turn hi.s attention to such matters 
as the improvement of irrigation, and the development of com- 
munication.s. But he had many enemies and his determination to 
abide by liis treaty undertakings with Great Britain undermined 
his influence with the tribes. The i^arty of ex-King Amanullah 
was active, and in 1932 a plot to foment rebellion in the Southern 
province was discovered. The rebellion was supprcs.scd and its 
leaders executed, but a year later in Nov. 1933 King Nadir was 
assassinated by the son of one of them, a student at the German 
school in Kabul. 

Zahir Shah. — The accession of the new king who wms the son 
of Nadir Shah and 19 years of age at the time of his father’s 
death was accomialished without difficulty, chiefly owing to the 
sui>port afforded him liy his uncles, the prime and war ministers. 
.'\fter a brief pause while the country recovered from the shock of 
Nadir’.s death, the task of prosecuting the plan of reconstruction 
laid down in the previous reign was resumed. While (he greatest 
care was t.aken not to incur the charge of unorthodoxy which 
had caused Amanullah’s downfall, (lie general line of policy pro¬ 
vided for (he material and moral advancement of the country 
toward a more civilized way of life. Economic measures took a 
prominent place. Industrial development was ensured by means 
of long term credits negotiated chiefly with Germany for the pur¬ 
chase of machinery and the construction of factories. Consider¬ 
able quantities of munitions were purchased from Europe. Edu¬ 
cation was developed by the establishment throughout the coun¬ 
try of primary schools. 

Relations with foreign countries continued satisfactorily, (hough 
fear of communist penetration was always latent, and with Britain 
some friction was manifest over border disturliunces, connected 
particularly with a notorious firebrand, the Faqir of Ipi. 

In 1934 Afghani.stan joined the League of Nations, and in 1937 
close association with Turkey caused her to become a signatory 
of the Sa’adabad pact. Japan, the United States, Iraq and Egypt 
established legations in Kabul. 

In 1937-38 disturbances among the powerful Ghilzai clan 
caused some anxiety to (he government, hut the country as a 
whole under the wise direction of the prime minister, Sirdar 
Ha.shim Khan, was progressing peacefully when in 1939 war broke 
out in Europe. 

World War II. —Afgh.in economic dependence on Germany 
and her reluctance to be drawn into a distant conflict which did 
not appear to concern her caused Afghanistan to declare neutrali¬ 
ty in Sept. 1939. This policy was rigidly followed till Oct. 1941 
when on the advice of Great Britain and Russia the Afghan gov¬ 
ernment decided to remove all Axi.s nationals, except members of 
diplomatic missions, from the country. This departure from neu¬ 
trality which was ratified by the Great Assembly (Loe Jirga) was 
accomi)anied by a renewed pronouncement of Afghan determina¬ 
tion to maintain in future her neutral status. This determination 
was unchanged at the close of the European phase of the war 
with the result that Afghanistan was one of the few states to 
whom invitations w'ere not issued to take part in the international 
conference to establish a world security organization which opened 
at San Francisco on April 25, 1945. 
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AFGHAN LANGUAGE: vre Pushtu. 

AFGHAN TURKISTAN, pro\ iiK e of Afghanistan, bounded 
east by Iladakslian, norili by the Uxus river, northwest and west 
by Russia and the Hari Kiid river, and on tiie south by tlic Hindu 
Rush, the Koh-i-Jtatia and tiie noriliern watershed of the Hari 
Rud basin. It is 500 im. long, norifieast to .southwest, and aver¬ 
ages 114 rni. in width between the Russian frontier and the Hindu 
Kusli. 'i'lie .area is about G 8(j mi — i no-nintlis of Afghanistmi. 
The |)0[)ulation is about 710.000, mainly rulfivators in towns and 
villages, the (hief being M,i/,ar-i-Sh.arif (30.000), the modern 
Mipplanter of H.dkh. 'Hie lowland h.is much loess and the riverine 
lands of the O.xus are liiglily euli iv ated, but to the west (he Turko¬ 
man area is waste, and to the south )ire rough mountains. The 
people are Persian and Ivbeg with Turkoman, H.a/ara (Mongol» 
and Hindu elements. AruienI ILilkh or ILutriana ht'longed to the 
Aeh.iemenian em|)ire. About 250 n.u. Diodoius (Theodotus), 
governor under the Seleuiidae, made himself independent anti 
founded the Graeco-Hadrian dynasties which suctumhed to Par- 
thi.in and nomad movements about 126 n c. The succeeding Bud¬ 
dhist era has left us huge sdilptures at B.imian and the roik-cut 
topes of Haili.ik, Jenglii/. Khan laid waste the land; later it be¬ 
longed for a lenturv' to the Delhi empire, tlien became Uzbeg, 
and in the 1.8th (cntuiv c.ime under Alimad Khan and his son 
Timur ( Durani Afghans). Next the Khanates fell apart during 
.strife between 'I'iniur s sons, ;iml the I'/heg khans came under 
the rule of Bokh.ara. Tndcr l)o'.t Mohammed (18^0-1859) (he 
Afghans occupied the province, and boundary dis[>utes were set¬ 
tled (1875) by the Ariglo-Russj.m agreement awarding .\nclkhui, 
Shibarghan. Saripiil and Maiman.t to Afghanistan. The Russo- 
.‘\fgh;m conmiissimi didimiled the Imundarv in 18S'. 

AFIUN QARAHISAR or Afvov K vr.ahisak, popular name 
of Kara-hissiir Sahib, ihi' chief town of a vilayet in Asiatic Tur- 
kev. nearly goo mi. east of Smyrna, and 50 mi. south-.soulheasl 
of Kutaiaii. Pop. (19,10) 2,1.81)7. C'tdied Nitoiuilis by Leo III 
tifler his v ictory over liit‘ .Arabs in 740, its name was chan.ged by 
the Seljuk Turks to Kara-hissar. It stands partly on level ground, 
partly on a ileclivity. and above it rises a precipitous trachytic 
rock (400 ft.) on the summit (>f which are the ruins of a Byzan¬ 
tine castle. The (own is an important centre of trade. 0 [)ium in 
large quantities is produced in its vicinitv and forms the staple 
.article of its commerce; and there are, besides, manufactures of 
black felts, carpets, arms and saddlery. .Mum contains several 
mosques fone of them a very handsome Building). The town is 
eonneeled by railwav with Smyrna, Konia, Angora and Istanbul 

See W ruinct. Turquie d'ACte (Paris, 1S94’), vol. iv. 

A FORTIORI (Lat ‘‘from a .‘Stronger [reason]"), a term 
u.sed of an argument in whuh the conclusion is supported by a 
ground that is stronger than another that has already been ac¬ 
cepted. or is commonly accepted, as sulTicient justification for 
asserting the predicate of the conclusion of that kind of subject. 
For example, if in u right-angled triangle the side opposite the 
right angle must be greater than either of the other sides (lie- 
cause the right angle is greater than either of the other angles), 


“how rnuth more so" (a forliori) mu.st this be Ihc case in an 
obtu.-»e-angled triangle (which is even greater than a right angle). 

AFRANIUS, LUCIUS, Roman general, lived in the times 
of the Serlorian (79-72 n.c.), third Miihridatic (74-61 B.c.) and 
Civil Wars. In 60 B.c., chiclly by Pompey’s support, he was raised 
to the consulship. In the following year, while governor of Cisal¬ 
pine Gaul, he obtained a (rium[)h, and on the allotment of Spain 
to Pompey (55 B.C.), ^Vfranius and M. Petreius w'cre sent to 
govern it as legates. On the rupture betw'cen Caesar and Pompey 
they w'ere compelled, after a short campaign in which they were 
at first successful, to surreiuier to Caesar at llerda (49 n.c.), and 
were dismi.ssed on promising not to serve again in the war. 
Afraniu.s, however, joined Pompey at Dyrrhachium, and at the 
battle of Pharsalus (48 n.c.) had charge of Pompey s camp. 
Despairing of pardon from Caesar, he went to Africa, and was 
pre.sent at the disastrous battle of Thaiisus (46 n c.). He was 
afterwards taken prisoner and hamled over to Caesar, whose vet¬ 
erans put him to death. 

See Ilirtius, Bell. Afric., gq; Plutarch, Pompey; Dio Cassius xxxvii., 
xli.-.xhii.; Caesar, B.C. i. 37-87; Ai)pian, B.C. ii ; C.\ks,\k and Pdmi’i.v. 

AFRANIUS, LUCIUS, Roman comic j)oet. nourished about 
94 B c. He dealt chielly with everyday subjects from Roman 
middle-class life, and tells us (hat he borrowed freely from 
Menander and others. 

See Horaie Flpp. ii. 1.57; Cicero, Brut us,.\g. de Fin. i. 3; (Quintilian 
X. 1. 100; fragments, about 400 lines, in Kibbeck Sracnicae Romanorum 
Foesis Fragmentu, i.i. (i8y8). 

AFRICA, the name of a continent which is (he largest of three 
great southward projections of the main Land-mass of the earth’s 
surface, joined to A^ia by the isthmus of .Suez, Som. wide. From 
its northern extremity, Ras ben Sakka, a little west of C.ap Blanc 
in 37" 21' N- to the southern, at Cajie Agu^ha.^, 34 51' 15" S., it 

is about 5,000m. long while west to east it is .iboiU 4,boom, from 
Cap Wrtle, 17® 33' 22" W , to Ras ILifun. 51 ' ^2" JL Length 

of coastline is iti.iooin. for a mainland area of i i,.762.00a sijuare 
miles 

GEOGRAPHY 

.Africa is largely a plateau, broken ami elevated in th(' .south 
and lower towards the north, with fold mountains adhering to the 
northern Hank, and it thus contrasts very strikinglv' with IGiro- 
Asia in which fold mountains of suu essive series in tliv erse stages 
of denudation octupy a large proiiortion of the surface, Tlu‘ mean 
elevation of vXfrica is about 2,000ft., (h.it of Asia 3,117ft. .Asia 
has much ciuite low as well as \ cry high land. ,Afri( a, as a jilateau, 
has little at either e.xtrcmc and in particular the land over ]0,000- 
ft. in Africa is merely small groups of peaks. 

The high southern part of the plateau reaching north almost 
to lal. 10" S. has sharp slopes around its edges on the west, south 
and east, with a narrow coastal plain below, liroadening in the 
north-west and especially the north-east in Angola and Portuguese 
east Afiica respectively. Towards the south this plateau has a 
high rim, over 6,000ft. above sea near Windhoek in the west and 
in P.asutoland on the south-east. The southern edge is stepped, 
with the Nieuwvcld range above the Great Karroo, the Little 
K.irroo as the step next below and the coastal plain next below 
that. Within the high rim are considerable areas of centrally 
placed lower land, the South Kalahari in the south, the depression 
draining into Lake Ngami (now practically dry) and the BaroLse- 
land depression, but all keep above the 1,500ft. contour and each 
is a local depression in a table-land most of which is at more than 
3.000ft. above the sea. Generally speaking the plateau-edge cliyis 
clown, with a small coastal lecige, into fairly deep water, but 
towards the Cape of Good Hoy>c there is a fair area of shallow 
water off-shore. 

The steepness of the edge of the plateau is important as a de¬ 
terminant of the character of the rivers, long sections of which 
flow in deep slots cut back into the plateau from its edge. The 
Orange river is fed from the rains that fall on the Drakcnberg 
range and flows west through lands of drought; the Limpopo and 
Zambezi, the two largest on the east flow out to the broad sandy 
alluvial flats of Portuguese East Africa and the slot-like character 
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of a larpe part of the Zambezi-channel is generally known from 
the occurrence of the famous Victoria Falis. In the south-west 
the Zambezi system interlaces with that of the Taukhe or Tioghc 
and receives surplus water from it at times. The rest of the 
Taukhe water loses itself in the swamps and saltpans of the for¬ 
mer Lake Ngami basin. The lower parts of the three great rivers 
have contributed to the lowering of consideralde areas of the 
plateau below the 3.000ft. level. The Zambezi river, about 
2.000m. long, drains an area of half a million square miles, the 
Orange river, about 1,300m. long and with a drainage area of about 
I jo.ooo.scj.m. but more than that amount mu.st he added if wc 
detine the basin orographically and so include in it larger water¬ 
less tracts. Towards the north this southern plateau tends to run 
rather higher and there is a continuous belt of highland across the 
continent from the coastal plain on the west to Lake Nyasa on | 
the cast, in which region the typical form of the southern plateau 
is interfered with by important rilt.s to be considered next. Al¬ 
lowing for complexities the southern plateau of Africa is thus 
essentially an elevated surface with still higher edges for the most 
part and with, also, considerable clepre.ssions, usually desertic in 
(haracter, near the median north to south axis of the plateau. 
North of this southern plateau, on the west, is the ba.sin depres¬ 
sion. largely floored by younger rocks and now occupied by the 
{'ongo and its numerous feeders. The basin is almost enclosed by 
land over 1,500ft. in height, for the main river e.scapes through a 
cleej) cut between the hills out to sea; there is general agreement 
that the basin is a de|)ression in the original plateau surface that 
has been an inland sea. To the east of the basin are series of phy.si- 
lal features that together constitute one of the major physical 
])roblerns of the earth’s surface. 'Fhey are collectively designated 
the Rift valley system and have beet) the subject of much di.s- 
(ussion, for which reference may be made especi.illy to the files 
of the (h'(}graphical Journal (London, es[H‘ci;illy lyib-Ji) and to 
Krcnkel Ct’olo^^ir A frikuts (i()25). In (his region in later tertiary 
and early Plei.stoccne times great mosTinents occurred and earlh- 
(|uake> are still a feature. Often a bhxk has sunk between parallel 
frai lures and thenre has come the name of Rift valley. A western 
rift may be traced from Lake Nyasa via Tanganyika and Lake 
Albert to Gondokoro. Many of the fractures run either north¬ 
west to south-east (the so-called “Erythraean” direction) or, in 
the north, north-east to south-west (the “Somali” direction). A 
middle rift line goes north-north-cast from Nyasa via Lake Nai- 
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Natives of west Africa engaged in making spoons in their tra¬ 
ditional MANNER 

vasha to Lake Rudolf, with branchings and changes cn route; 
though its general direction is north to south, its component frac¬ 
tures are generally north-west to south-east and north-east to 
south-west, with some north to south ones in the north. The 
easterly rift line is less important and goes on the whole north-east¬ 
wards from about the middle of Lake Nyasa. In the floors of the 
rifts lie the long narrow lakes, Nyasa 1,045ft. above sea-level but 
with a maximum depth of 2.5Soft so part of its floor is over 900ft. 
below sea-level, Tanganyika, also very deep and normally 2,624ft. 
above sea-level but this level is so variable that the outflow from 
Tanganyika is quite intermittent, and Rudolf at only i,i8oft. 
Some other lakes are small; that of Naivasha is over 6,iooft. 


j Many portions of these lakes have sharp walls and are obviously 
filling depressed zones. The western rift is the youngest and 
sharpest; the most important movements may have been as late 
as the Pleistocene period. The rifts all show volcanic activity 
which is most marked along the eastern sides of the middle one, 
where occur the great peaks of Kenya (17,007ft.) and Kiliman¬ 
jaro. on which Kil)0 peak (iq.tJift.) has long been held to be the 
culmination of Africa but Nilsson (i<G7) claims to have found 
points on Kilimanjaro 13(1. and 17ft. higher, respectively, than 
the highest previously known. Riiwenzori, on (he eastern side of 
the western rift is 16.794ft. high and has a block structure ap¬ 
parently with faulted sides; interestingly enough it is in about the 
.same latitude as the other great jieaks mentioned and they are all 
on a belt of land, higher than most of the flanking territory, that 
Stretches from the volcanic Cameroons (f. inj.) to the east coast. 
This cross-line scheme is noticeable in great basins (Niger, Chad 
and Bahr-el-Ghazal) to the north-west and is evidently of some 
importance in the story of the deformations that Africa has under¬ 
gone. 

It seems clear that at L.ike Alliert there was faulting on a large 
scale both before and after the country was arched up into a 
wrinkled ilome while, farther cast, the middle rift may be con¬ 
nected with faulting near the median axis of a long arch. Faulting 
of (iometl and arched .si lui lures, .supplemented by vulcanicity on 
a large scale, both occurring so recently as to leave features ex¬ 
tremely sharp, are thus the characteristics of the country. He- 
tween the arched areas of Lake .Albert and (he niidille rift in a 
downfold lies Lake Victoria of area aiiproximatcly I’b.ooosq.m. 
and more or less rectangular but fractures determine only a small 
part of its outline and its shores arc not high-diffed. Unlike the 
rift lakes, it is less than 50 fathoms deep. It is at 3,720ft. above 
sea-level. * 

It is well known (hat the zone of fractures extends northwards 
marking the east and west edges of the Abyssinian highland, the 
scries of cliff lines bordering the Gulf of Aden and the Red Sea, 
and the rift lines along the Gulf of Aiiaba to the Dead Sea and 
the Jordan valley. All through (his zone one finds systems of 
parallel fractures and a considerable number are north-west to 
south-east, others are north-east to south-west, others apparently 
north to south. 

The relations of land and w'atcr, both inland waters and the 
ocean, have naturally varied a lot with the great changes of land 
levels, but apparently since present levels were reached, and there¬ 
fore probably w'ell on in the Pleistocene period, lakc.s of immense 
size existed in the rift valleys of East Africa. Shore lines 6ooft. 
above present water-levels have been (raced over long distances 
and there is not much doubt that during the major glacial i)hases 
of the Pleistocene ice age in Europe the mountains of East Africa 
w’ere glaciated mui h farther down than at present. 

The northern extension of the rift system to Lake Rudolf and 
l)eyond it north-westwards to the lowlands of the While Nile 
divides east Africa from Abyssinia and Somaliland. .The latter 
is a plateau sloj)ing south but broken sharply on the north, where 
a steep .slope marks the coast of the Gulf of Aden, and les.s sharply 
on (he .south-east to the Indian Ocean a.s well a.s bn (he south¬ 
west towards the Juba river basin which may be described as a 
widening of the coastal plain. Socotra is e.s.sentially a broken off 
projection of Somaliland. Abyssinia on the other hand is a re¬ 
markable mountain land bounded east and west by great fractures 
of remarkable shar^mess giving steep cliffs down to the Red Sea 
and to the While Nile lowland. The rift system of the Red Sea 
and that of the Gulf of Aden both enter into relationship with an 
Abyssinian rift which runs from the sea to Lake Rudolf and di¬ 
vides Aby.ssinia from Somaliland. Abyssinia differs entirely from 
any folded mountain range; it is a high and deeply di.ssected block 
full of evidences of volcanic activity and provided with powerful 
rivers, feeders of the White Nile (Sobat, etc.) the Blue Nile and 
the Atbara, indicating its high (largely summer monsoonal) rain¬ 
fall. It lies for the most part more than 5,000ft. above sea-level 
and reaches up to nearly 15,100ft. at Ras Da.shan in the north. 
Lake Tana (Tsana) in the highlands is actually s.Cqofl. above 
sea-lcveL 
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The Nile may l>e said, in a way to bcRin as the Kagera, the interesting evidences of a former greater rainfall and from a 
chief feeder of Lake V^itloria. It leaves that lake on the north study of animal remains as well as of finds of human implements 
and after passing through the lake swamp of Kioga it goes to the it seems that the Sahara w'as more or less a grassland during some 
north-eastern end of Lake Albert. Issuing again from the northern phases at any rate of the early ages of man. The probability is 
end of that lake, it emerges in due course from the rift system that periods of greater rainfall in the Sudan more or less coincided 


into a great Hat area le.s.s than 1,500ft. above sea-level and framed 
by higher land save in the north-east and giving so little f 
the river th.at it bet omes obstructed by Houting vegetation. It is 
noteworthy that this upiier Nile basin, the Lake Chad ba'.in and 
the main Niger basin, all more or les.s entloseci. are nearly in the 
same latitude, with the still more emlosed basin of the Congo to 
the .south, basins of this kind are thus a rnarkerl feature of the 
geography of the old block of Africa. After the Nile (Hahr-el- 
Jebel) has receivetl the Sof)al from the east it Hows north through 
increasingly barren country into a slot cut in the great desert. 
The transition from the fertile slot u[) tht*, often steep, s!oi>e to 
the de.sert plateau is a very sh.'ir}) one and the river h.is no tribu¬ 
taries in it.s (j(-.sert .section, it theme follows that, though the 
Nile is 4.0, Urn- long fror)i the K.igi ra soiin e to tlie se.i, its basin- 
area is only i .io7,.3*’7.s(j m., where; he ('ongo, rather under 
3.000m. long but very ri( h in tributaries, has a basin area of about 
1.4:5,000 .H(|u:ire miles. 

North of the C'ongo basin one may go from the Culf of (luinea 
across to the extreme east without touching a ])oint less than 
i,50clt. above sea d'his rise or swell ot the land surface has, <jn 
its north west border, the high line (north-east to south-west) of 
the Cameroons, apparently an old mountain strui lure rejuvenated 
by volcanic outpourings. On thi.s line .stands the great peak of the 
Cameroons ( 15,37ofl.) at the (orner of (he (iulf of (liiinea. ami 
it is continued into the sea giving the island of iVrnando I’o 
(Spanish) and those of S. I'homt' and i’rincific' (Portuguese). On 
l ernamlo Po, Clarence Peak is oxer (),ooofl. Iiigh. 

North of (he (iull of (luinea the land stxcn rises above the 
Gooft. level and towards the' west there is a fairly marked slope 
up from the sea to over i.cooft. above it.s levcd. the slope fares 
.south-west and above it towards (he north is a patch above 3,000- 
ft. in height while otic* small area near the northeast border of 
Liberia reaches nearly lo.oooft. This region, wn'th a heavy, rnon- 
soonal. Mtnimer rainfall is (ho birthplace of the feeders of the 
Nigi'r. ’thence Ih.il river (low's nortli-e.ist dc-inctnstrating the* ger\- 
eral slope of the* land clown to the Sudan ami S.ihani, then east 
and south-east and south to reach the gulf in the iccwiand between 
the eastern end of the West African coastal edge and (he high¬ 
land ot the C'arnerocins. Its length is about :,0oom, and basin- 
area about Hoo.ooo sc|uare miles. 

Hetw'eeti the main Niger basin and that of the Itahr-el-Cha/al 
and White Nile lies a basin of intern.d drainages with the .shallow, 
shrinking Lake Chad in its southern half and a deiwessed area with 
.some' sw;unj)s in the north-east. Lake Chad is alxml S5oft. above 
.sea-levei, and receives drainage from the' south-east and west. 
The other clc'press<-cl area is. in parts. I(\ss than 600ft. above .sea but 
the drainage to it is of very small account. North of the Niger 
and Chad basins is (he iminen.se arid belt of the Sahara. It reaches 
the Atlantic along a low practically waterless coast 1,000m. long 
from the mouth of the Senegal to the streams of the Atlas. The 
wa-slern part of the Sahara is generally low and lias no heights 
reaching t,500ft. but in the northern centre i.s the Ahaggar pla- 
tc*au, fonnectecl with the eastern end of which are north-west to 
south-east lines of higher land one going north-west to the (’.ulf 
of Qahes and one south-east crowned by the Tiliesti highlands. 
Ea.stward, heights diminish again but there is pr.ulically a contin¬ 
uous clitt edge along the* Nile slot on both sides and tlie continua¬ 
tion of th<‘ de^^erl plateau on the east stands for the most part 
more than 1,500ft. tiliove sea with a consideralile area over the 
3.000ft. line. 

I he desert has large s.indy areas especially in the west with 
regions of stony desert i hattnnntia ) in the northern cenfre and a 
gO(xi deal of stony dfs.-rl to the ea.M, A number of oast-s break ih.* 
monotony of the desert, some ludug north of Lake ('had; .some of 
the land around the Vibesti highl.mcl (reaching H.ooofl.* also gels 
more moisture and ha.s a population aggregated in certain centres. 
Wadis from the Ahaggar plateau and elsewhere in the desert arc 


with periods of Pleistocene glaciation in Europe. The desert 
area is estimated at 3,500,000 square miles. The Nile slot cuts the 
desert without modifying it appreciably, and opens out north to 
the famous delta west of which the coast is not high save in the 
Harca or Cyrenaica plateau which reaches 1,500ft. not far from 
the sea. 

The Atlas range, the north-we.«tern part of the continent, i.s 
orographicaily a part of the mountain arcs that frame the basins 
of (he western Mediterranean. It reaches a height of 14,000ft. 
at Hu Uriul and Ari Aiaschi and run.s, generally, east-north¬ 
east to west-south-west. The eastern half has the Tell Atlas on the 
north and the Sahara Atlas on the south side W'ith the- plateau 
of the Shotts, several lakes without outlets, between them. The 
western region has the Mid Atlas continuing the first and the Great 
Atlas continuing the second; the Anti Atlas is parallel to and south 
of the tireat Atlas. To the north of the IMicl Atlas the separate 
coastal mountain range of Er Rif curves north-west to the Strait 
of Gibraltar beyond w'hich the curved high line is continued in the 
Sierra Nevada of southern Spain. 

South of (he eastern ends of these highlaiuE is a more or less 
east to west line of low land containing the Shott el Jerid (about 
52ft. above sca-Ievel) and the Shott Melrir (nearly looft. below 
sea-ievel) both without outlet. Africa is remarkable for the ex¬ 
tent of land. 3,750,000m. in basins of inland drainage. 

Africa is singularly jxmr in islands. Madaga.sc;ir .?:c),8:osfi.m., 
is one of the large islands of the world (smaller than New Guinea 
and Borneo); it is .separated from Africa by the rather det'p 
Mozambkiuc Channel and in structure it resembles Africa. Bio¬ 
logically it has links both with Africa and with (he East Indian 
archipelago. Socotra, cast-north-east of Cape Guardafui, a contin¬ 
uation of the Somaliland plateau is the only other Afrit an island 
of any siije. The Canary and Cape Verde archipGagoes of the 
north-west and the Comoro archipelago of the east are x'olcanic 
(but pcbl)les of continental, or plutonic, matt-rial have been sent to 
Europe from Anjovan. one of the lesser Comoro Islaiuls) ; the 
Seychelles are a continental remnant. There are coral i.slcts be¬ 
tween the ('omoros and the Seychelles. M.iuritius, Reunion and 
Kotlrigufz, the two last entirely, the first niaiidy voUanic, lie in 
the Indian Ocean east of Madagascar; Ascension, St. Helena and 
Tristan da Cunha in the south Atlantic far to (he we.st, (X.) 

CLIMATE 

Extending from latitude 37" N. to 35'’ S., the greater part of 
Africa lies within the tropics, and except on mountains and 
plateaux the average annual temperature is high, ranging from 
62° at Cai)e Town to 86® at Massaua on the Red Sea. On the 
other hand there are great extremes of rainfall; in the Egyptian 
de.sert appreciable falls occur only once in a number of years, 
while the western s!o}3es of the Cameroon mountains are among 
the wettest parts of the world, Debundscha at the foot of Camer¬ 
oon Peak having an average of sGgin. a year. Africa may be con¬ 
veniently divided into five climatic divi.sions, of which four run 
roughly parallel with the lines of latitude, while the fifth occupies 
a large part of the ea.stern coastal districts. On cither side ot the 
equator is a belt of heaxy rainfall which is distributed fairly uni¬ 
formly throughout the year, but with a tendency for April and 
October to be the wettest months, tho.se following the annual 
passage of the sun across the equator. This belt roughly coincides 
with the Congo valley and Gabon. Northwards the first rainy 
season is retarded into May and June, while the second rainy sea¬ 
son is advanced into September and August, giving a long dry 
season, a principal wet season, a short dry .season and a second- 
arv’ wet season which is not much inferior in intensity to the first. 
In latitude 8® or 9® N. these two rainy seasons coalesce into one 
wet season lasting from May or June* until September, while 
the rest of the year is dry: at the same time the total rainfall de¬ 
creases. North of 15* N. the rainfall is small and irregular and 
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we pass into the belt of desert which includes the Sahara and 
Sudan. This extends to the Mediterranean in the north-cast, but 
in the north-west there is a coastal strip in Algeria and Morocco 
which has a long dry summer but an appreciable winter rainfall 
and forms part of the Mediterranean climatic province. 

In South Africa there is a similar succession, the April rainfall 
maximum of the eciuatorial belt advancing into March and Feb¬ 
ruary, w'hilc the October maxi¬ 
mum is retarded into November 
and December, until the two co¬ 
alesce into the summer rainfall 
region of the southern hemi¬ 
sphere. which includes Angola and 
southern Rhodesia. South of this 
is the Kalahari desert, the coun¬ 
terpart of the Sahara, while in the 
extreme south-west is a small area 
round Cape Towm with a dry 
.summer hut appreciable rainfall 
in winter (April to September). 

This zonal division docs not apply 
to eastern Africa south of the 
e(]uator, which has summer mon¬ 
soon rains and a winter dry 
season over its whole extent. 

The Equatorial Rainfall Belt.—This region includes the 
greater part of the Congo basin above Leopoldville, Gabon, 
C'ameroon and the coast of Nigeria as far as the mouth of the 
Niger. Its characteristics are uniformly high temperature and 
humidity, a large amount of cloud and a rainfall generally exceed¬ 
ing Coin, a year and rarely falling below 2in. in any month. The 
temperature is rarely extreme, and probably many parts of the 
region have never reached the Greenwich maximum of 100", but 
on the other hand the temperature rarely falls below 60'’ on the 
low ground. The annual average may be taken as 80", rising to 
87" during the day and falling to 73*’ at night. The hottest 
months generally fall in the early part of the year, while July 
and August tend to be coolest, but the annual range is rarely as 
much as 10°. The relative humidity averages and this 

continual moist heat is very enervating to Europeans. The 
greater part of the region is densely forested. 

Savanna Belts.—North and south of the. equatorial rain 
forest is a zone of moderate rainfall, the whole of which falls in a 
short summer rainy season, while* the remainder of the year is 
dry. These belts may be regarded as extending as far as the 
i.sohyct of 20 inches. The northern belt includes Senegal, Bathurst, 
Sierra Leone, the Gold Coast, Dahomey, the greater part of Ni¬ 
geria. the Sudan and Abyssinia. I'he rainfall varies greatly, rising 
to as much as is^in. a year at Sierra Leone, but even there the 
months of December to March arc almost rainless. The drier 
parts are occupied by open grass-land but the wetter areas are 
forested. The rainy season from May or June to September in¬ 
clusive, in spite of being summer in the astronomical sense, is the 
coolest part of the year, the temperature being kept down by the 
great cloudiness and heavy rainfall. 1'his season is unpleasant 
because of the high humidity, the small daily range of temv)era- 
ture and the frequent thunderstorms and tornadoes, especially 
at the beginning and end of the season. The prevailing wind is 
south-w’estcriy at the surface, but is very light; at a height of a 
few thousand feet the wind becomes north-easterly, and the 
thunderstorms advance from the north-east. From late October 
until the end of February is the most pleasant season, with hot 
days but cool nights, dry air and dear skies; the prevailing wind 
is north-easterly except on the coa.st, w'hcre sea-breezes occur 
during the day. Over the interior the wind is often laden with 
penetrating fine dust (Harmattan wind). In March, April and 
the beginning of May, the temperature is very high, maxima some¬ 
times exceeding 100° even on the coast, and reaching no® in the 
interior. The humidity of the air is still low but is rising steadily, 
and the wind is light and variable. The rainfall of the Abyssinian 
plateau is of great importance as the source of the annual Nile 
floods, and so of the fertility of Egypt. The annual rainfall of 


Addis Ababa averages soin., but more than three-fifths of this 
amount falls in July, August and September, while October to 
January inclusive are almost rainless. In spite of the position of 
Abyssinia near the eastern margin of Africa, it is believed that 
most of the moisture which falls as rain is derived from the 
Atlantic ocean, and is carried across the whole w’idth of the con¬ 
tinent by the south-west winds, and that only a comparatively 
small part of the rainfall is derived from the Indian Ocean. The 
southern savanna belt includes Angola and Rhodesia; the cli¬ 
mate is generally similar to that of the northern belt, but the 
summer raitiy season occurs from December to February. The 
rainfall nowhere exceeds 6oin. and owing to the generally high 
elevation the climate is comparatively pleasant and healthy. The 
amount of cloud is comparatively small, and the lowest tempera¬ 
tures occur in wdnlcr and not, as in the north, in the rainy sea.sun. 

Deserts.—The greater pari of Africa north of iC° N. is occu¬ 
pied by an arid climate w'hich gives rise to the deserts of the 
Sahara and Egyjit. The rainfall is less than loin. a year, and over 
a large part of the area is prol)al)ly less than an inch, being con¬ 
fined to a few drops once or twice a year and isolated heavy falls 
at intervals of many years; under these conditions the term 
“average” has no meaning. The temperature is very high in sum¬ 
mer, the average in July exceeding qo® over a large part of the 
interior; it remains very hot from April to September inclusive, 
hut the winter months arc relatively cool. The daily range of 
temperature is very great, exceeding 30" at many places; for ex¬ 
ample at El Obeid in the Anglo-Egyptian Sudan in January the 
mean daily maximum is 86° and the mean daily minimum 52°, 
and frosts are occasionally experienced. V'ery high maxima are 
recorded in summer, exceeding no® on the coast and 120° in the 
interior, while at Azizia, in Tripoli, a shade temperature of 136® 
has been recorded, the highest known on the earth's surface. The 
air over the interior is dry, less than average humidity for 
the year, and figures of 2 or y/o have been recorded. On the coast 
special conditions jjrcvail, which will be referred to later. The 
nmount of cloud is very small, generally less than one-fifth of the 
sky covered, wdiile in parts of the Egyptian tlesert no cloud Ls seen 
for months together. The wands are generally light and irregular 
over the .Sahara, hut dust .storms, sand pillars and other local 
violent wands ma ur. In the Nile valley the ])revailing wind is 
southerly from November to February and northerly from April 
to September and reaches considerable strength in the midsummer 
months, greatly moderating the temj^erature; occasional very hot, 
dry, dust-laden southerly winds are known as the Khamsin; these 
are very unplea.sanl, especially when accompanied by sand storms, 
•Similar winds from the de.sert occur also under local names in 
Tripoli, Tunis and Algeria; they frequently cro.ss the Medi¬ 
terranean to southern Italy as the scirocco. A severe form is 
the dreaded simoom or samun, a hot blast of air (125° or more), 
often accomjjanied by heavy clouds of dust or sand. Land and sea 
breezes are well developed on the coast of Tripoli, Tuni.s and 
Algeria, but not of Egypt. The corresponding desert of southern 
Africa, the Kalahari, is of much less extent, being limited to the 
western half of the continent, and the heat and drync.ss arc not 
so excessive as in the Sahara. 

The climate of the coast of the Red Sea and Gulf of Aden is 
peculiar. The rainfall is exceedingly scanty, the sky almost cloud¬ 
less, and the temperature very high, but this is a.ssociated with an 
abnormally high humidity, the moisture being derived from the 
warm waters of the Red Sea, which reach 90®. The highest 
known temperature of the wet-bulb thermometer, 100®, has 
occurred at Kamaran island and Berbera; this moist heat is very 
unpleasant. Where the Sahara and Kalahari meet the Atlantic, 
different conditions occur; here the presence of cold currents 
makes the .surface of the sea very cold, while the land a few miles 
inland is very hot; these regions have a very small rainfall, clear 
skies but frequent fogs over the sea, and a moderate temperature 
which changes very little throughout the year. The rainfall of 
the South African west coast from 17 to 28® S. is less than an 
inch a year. 

Mediterranean Climate. —Morocco, northern Algeria and 
northern Tunis have pleasantly mild, rather rainy winters and 
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Jont;, hoi, dry, almost cloudk-s.s summers. The annual rainfall 
a\ erases alxnjf, 3oin., hut i.s very varial)le. The mean lemix-rature 
is he!ween 50'' and 60" in Januiuy and a[)out 80'’ in July and 
AukuhI ; Ihe daily ran^e is ai)out 15"*. A similar climate is found 
over a small area near ('a[>e 'lown, which has a temperature rang¬ 
ing from 55'" in July to 70 ' in January and February, and a rain¬ 
fall of a';in. falling rnaiidy from M;iy to Se[)temher inclusive. 

Eastern Africa. — Kenya Colony, Tanganyika, Uganda, Nyasa- 
land and I’orluguese I'kist Africa have an erjuable climate with a 
temperature between 7 s‘" and .So" near sea-level arnl a rainfall of 
.(o to bo itu hi s, 'I'here i.s geni'rally a fairly well-marked rainy sea¬ 
son ; near the ec|ualor this oi curs in April and May with a minor 
r;iiny season in November and Detcrnber, but further south there 
is only one rainy season, falling if) sununer. Thus at Zanzibar 
Ihe rainiest months are At)ril, M.iy and November, in that order, j 
and at Nairobi, April, November and May, but at Lourenco 
Mar(|ues in S , January and hebruary. I'ln* dry season or 
seasons are not so extreme as in West Africa; monih.s enlir(dy 
without rain are rare and the relali\'e humidity remains fairly 
high throughout (he yc.ar 'I'he prexailing winds are easterly. 
Thunderstorms are very fref|ijenl during the rainy season, re- 
(nrring with great regularity almo'-t every afternoon. The low- 
lying (oaslal are.is are enerwiling and in places unhealthy, but 
large j)arls of the interior, including the whole of Uganda, form 
l)laleatix with an elevation of several thousand feet, and as Ihe 
average temperature dei reaves upwards at a rate of about 3" per 
I.coot I., these uplands are minh looler and more bracing than the 
co.islal regions, while their disl.ince fiom the sea makes them 
somewhat drier e.\i epi on slopes directly j'xposed to the rain-bear¬ 
ing easterly winds. 1'hese plateaux are rather more suitable for 
l.uropean habitation that) Ihe coastal areas. Natal and the eastern 
parts of (he ( ape I’rovince fiave warm, rainy summers, with a tem¬ 
perature of 70" to 77", and moderately cool winters, relatively dry 
but very seldom rainless 'I'lie annual rainfall is between .^o and 
-join : Ihe average July temi)eralure is bC’ at Durban and sr/’ at 
FaisI Lotnion, but ocer Ihe high ground of the interior frosts are 
sometinii'S exi>erienced iti winter. 'I'liis is one of the finest and 
healthiest i limates in Africa. (C. E. T. IF) 

FAUNA 

Africa, together with tile Deican and West Australia as well 
as brazil, forms p.irt of the old continental mass of Clondwana- 
land, whatever view one may take of the [irocess of separation 
ol ea( h Iron) the others (londw.inaland seems to have persisted 
through imuh of Ihe Mesozoic era, during which these southern 
lands were se|),irated from the northern ones by the broad .sea of 
Te(h>s, along whit h later uprose the grc'at fold mountain ranges 
that strelili from the I’yrenees to the Malay. The .southern lands 
thus show rescmiblances in their forms of life that are due to 
these old links. Atmther fat tor of the history of life within them 
is Ihe si,ability ot their coiulitions as contrasted with the witle 
variations that have* oci ui red in the orography and climate of the 
northern lands. Those* wide variations have been retlectecl in evolu¬ 
tionary ch.inges among living tilings and thus the northern lands 
have become in a large mi*asun* the homes where new forms are 
horn, while the southern ones are largely refugees of early strays 
Irom the north, or places where certain types immigrating since 
ionneations wen* made have had a great career. 'The ISahara 
desert barrier is largely a modern (post-glacial) hindrance to im¬ 
migration of animals, the Rift system a partial but serious hin¬ 
drance also rclativc'ly re cently established. 

The isolifion of Africa is far less than that of Australia, and. 
whereas Australia retains the two lowly egg-laying mammals 
{i)ruithorhyu< hns and Echiiimn and i.s the great home of the mar¬ 
supials, and of no other truly native mammals save hats, an indi¬ 
cation of its long st'paration, Africa retains neither the egg-laying 
mammals nor the marsupials. 'Fhc lowliest order of truly placental 
mammals, the so called Edentata, absent from Australia, occurs 
in .'^outh America, Africa and south-east Asia. Its great home is 
South America, but the aardvark (Cape ant-eater) is peculiar to 
Africa and Mnnis (the scaly ant-eaterf has species both in Africa 
and in .south-east Asia. It is an interesting fact that the order, 


: though an ancient one is absent from Madagascar. The primates 
I offer a contrasted distribution. Among them the lemurs are an- 
j dent forms of known fossil from the northern lands but now sur- 
j viving in Africa, Madagascar and south-east Asia; Africa has many 
i more forms than south-east Asia and Madagascar many more still 
I I'Tom the lemurs have de.scended monkeys and apes; the [ilatyr- 
I rhine monkeys are American, the catarrhine, African and Asiatic, 

I including, among anthro[>oid a|)es, the orang-utan and the gibbon 
j of south-east Asia and the gorilla and chimpanzee of interlropical 
i .Africa. It is generally thought that the survival of lemurs in 
I Matlagascar is a result of its separation from Africa before the 
great carnivores had spread thither. The absence of elephants, 
rhinoceros and anthropoid apes from Madagascar is noteworthy. 
The most important African carnivore is the lion, also found in 
parts of Arabia, Persia arul western India and formerly more gen- 
c'rally distributed in south-west Asia and north-east Africa until 
man restricted its range. The leopard ([lanthc'i ) and hyena are 
Ihe other large carnivores. Madagascar has very primitive carni¬ 
vores only, one of which was formerly said to be closely related 
to a West Indian form though the resemltlanc es seem iic'lter in¬ 
terpreted by the fact that both arc* ancient tyin's. The African 
elephant is a spe( ies distinct from the Indian one: Ihe distribution 
of the genus was of cour.se far widc'r until jiostglacial time's. The 
hoofed animals of Africa arc* of some interest, (ft even-toed 
forms Africa alone preserves the hipixipotanius whiih ranged 
widely in northern lands until a late phase of the ice age; remains 
of a small hii»popot;imus s{)ecies liace been found in Madagasc.ir 
which also posses.ses a riv'er hog {l’otay)iocJiai'ros). It is thought 
Ih.it thc-y may have swum across from Africa before the* se[)ara- 
lion between cominenl and island bec.ime very niarked. 'Fhe gi¬ 
raffe and okajii are another family of hoofed animals found in 
East Africa only. The rhinoceros h;is east .African and south-east 
Asiatic .species. The single humiu'd camel is now a fealure of the 
sli-ppes and deserts of north Alrica but only as a clomcsl]catccl 
animal introduced from Ai'abia. Deer are ab-ent from Afrii.i ^a\e 
for a fi‘W forms in French Africa, north of the* S.ah.ir!. just as 
liears ami wolve.s do not occur south of Ihe clesc'rl. On the other 
hand the immense warm African grasslands are o\eri un by many 
aiilelojK's, and the zebra and formerly the (|uagg:i. .Africa thus, 
along with a number of old fashioned forms has seveial relatively 
iu‘W fashioned ones, hut the abseme of true cattle, pigs, goals, 
sheep and (an)ei.s until man brought them is a striking tact, Of 
the gcTius Bos, nevertheless. South Africa pfjsses.ses a representa¬ 
tive ill (he Cape buffalo {Has calhr). .Afriia has many birds pc*- 
culiar to it but wc need only notice the ostrich family of birds that 
run over grassland and dc’sert border; extinct running birds of 
great size (Aepyornis) lived in Madagascar apparent 1 \’ not very 
long ago. Some African reptiles (c.i,'. Amphisltaoui ) appear c losely 
related to South American forms, others to those of northern 
lands, the abundance of crocodiles is a feature and so are the 
chameleons, which e.spec ially abound in Madagascar. The python 
and puffadder arc notable among Alrican snakes. Monitor liz¬ 
ards. abundant in Africa and elsc*where, have* not reached Mada¬ 
gascar. The Amphibians of Madagascar imludc .several species 
also found in south-east Asia and this may bt* a result of an an¬ 
cient land connc'ction, and analogous arguments could be given 
concerning the land snails. Africa has the disastrous fate of being 
the one home of the tse-tse lly. (X.) 

FLORA 

The character of the vegetation of Africa is largely determined 
by the distribution of heat and moisture coupled with the great 
range in altitude. Phytogeographically the continent may be pri¬ 
marily divided into three sections: (1) a northern extratropical 
region, bordering the southern .shores of the Mediterranean and 
gradually fading into the northern Sahara desert with a very scanty 
llora; (2) a tropical African region, hc:)unded approximately on 
the north by the Tropic of Cancer; and (3) a South African re¬ 
gion, reaching as far north as the Limpopo, Lake Ngami and 
southern Angola, According to Thonner (FI. FI. of Africa, 1913). 
there are in Africa about 3.7^2 genera and over 40,000 species 
of Ilowering plants, a number constantly being added to. 
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The Northern Area. —The northern area contains a consid- | aceae. Combrctaceae, Simarubaceae and Euphorbiaceae. Amongst 
erable proportion of genera and species conimon to the south of ornamental shrubs the numerous species of Mussaenda (Rubi- 
Europe, besides a large number of endemics in and south of the aceae), with enlarged, brightly coloured calyx-lobcs, and the bril- 
Atlas mountains and in Morocco. In the Atlas mountains the At- liant-flowercd combretums, are conspicuous. The silk'COtton or 
lantic cedar (Cedrus atlnntica) is a characteristic tree, and is very kapok tree {Cdba peniamira), with its enormous buttressed trunk, 
closely related to si>ecies in Asia Minor and the western Hima- often attains gigantic proportions, whilst in West Africa especially 
lavas, some authorities ha\nng considered them all to be forms of the valuable oibpalm (Elacis guinectisis) is abundant. As many 
one variable species. The flora of Morocco is related to that of the of the peculiar genera found in this primaeval forest, especially in 
('anary islands, whilst the somewbat meagre indigenous vegeta- the Camcroons and Gabun regions, arc also found in the Guianas 
tion of Egypt is largely the same as that of Palestine and Persia, and llrazil on the opposite side of the Atlantic, it seems probable 

The tropical African flora may be roughly divided into four that it is but the remains of a once much more extensive aiul con- 
regions: (1) a northern desert or semi-de.sert region; (’) a savan- tinuous tract of forest. Apart from Madagascar, the connection 
nah region; (3 ) a high mountain region; and (4) the tropical between the East African forests and those of tropical Asia is not 
rain fore.st. The first type is characterized by a very scanty rain- nearly so marked. 

fall, and its flora consists largely of plants which arc short-lived. South African Flora. —The South African flora, broadly 
such as annuals, or those specially adapted to resist long periods speaking, consists of two main types: the typical Cape or soulh- 
of drought. These include the date-palm (Phot nix dactylijera) western region occupies a narrow strip within the southern coast 
which grows where other vegetation is practically non-existent, line. In some respects it resembles certain features of the Aus- 
The transition from the semi-desert to that of the savannah is tralian flora, the peculiar families Proteaceae and Reslionaeceae 
usually gradual with an increase in annual rainfall and pronounced and certain groups of Leguminosae being common to the two 
wet and dry seasons. In the .savannah the low, thorny bushes of areas and rare in other parts of the world. The vegetation of this 
the desert are replaced by scattered trees and shrubs, giving coastalareaisofaniarkedxeroijhilouscharacterandbearsasujMT- 
the country a park-like appearance, with an undergrowth of grasses ficial resemblance to that of certain parts of the Mediterranean, 
and herbaceous flowering plants, including numerous annuals and It is of the so-called bushwood ty]K*, and here and there are 
species with underground root-stocks. This vegetation is typical tracts of grassland. Intermingled with the shrubs are numerous 
of the elevated plateau-region which occupies a large portion of the annuals, herbaceous jxTcnnials, succulents, etc. Farther inland, 
continent. Characteristic trees are (he baobab {Adansoma di^- betw'een the range.s of mountains, much of the surface is occupied 
/(//(/j, the shea butler tree {Putyrospermum Parkii), Auo^cissus hy {he “rhQno^U'Thosvh,'' Elytropuppus rhinaccrotis (Compositae 1. 
St himperi, Afzrlia ajricana, Entada sudanica, Parkia filicoidra. True.'forests occur only Uwards the eastern part of the region, in 
the fan-palm (Bonissns flnbdlijcr), etc. (he districts of Knysna and liuman.sdorp, and the trees compus- 

In general it may be slated that (he desert ly{H‘ is steadily en- ing them nearly all belong to tro[)ical genera. In the north-west a 
croaching on the savannah, which in turn is gradually penetrating few trees of a conifer, CaUitris jimipcroides, are found, being the 
the northern limits of the forest region, a condition resulting from .sole remains of a once extensive forest. The silver-tree, Leucaden- 
a eombination of desiccating winds during the prolonged dry i)eriod dron ar^enteum, is now' confined to the Cape iieninsula, which har- 
and of human agency (shifting cultivation and burning of the bours as many as a hundred species of Erica. Other striking plants 
grass). In the drier parts of the savannah, for example in the in (he same district arc (he brilliant scarlet Disa uniftora and (he 
eastern Sudan, large areas are covered by species of thorny acacia, blue D. crutninifolia, two beautiful ground orchids. There are 
including A. arabicn, producing gum-arabic. In somewhat less arid also numerous sjiecies of the geranium family and many beautiful 
but siniiiar country farther south, in Rhodesia, south-east Belgian 
Congo and jaarts of Angola, another leguminous genus, liracny- 
.vP'gm, is very plentiful, and forms almost jiure low forest, whilst 
in the drier semi-de.sert areas of south Angola and Damaraland 
a unique example of (he vegetable kingdom, ]Vclwitschia mirabilis, 
is found. In the savannah and neighbouring forest regions there 
are numerous plants with edible fruits and not a few poisonous 
plants such as species of Dichapelalum (Cliaillctiaccac), the ar¬ 
row-poison {Akokanthcra), LasiosipJiori Kraus.sinnu.s, Strophnn- 
ihiis, etc. 

The high mountains cap])ing the savannah region, such as the 
Cameroon mountains, Ml. Elgon, Mt. Kenya, Mt. Ruwenzori, Mt. 

Kilimanjaro, etc., carry a flora of great intere.st. On one or other 
of these mountains it is possible to traverse almost as varied a 
succession of types of vegetation as might be encountered in a 
journey from the equator to the vicinity of cither of the poles. 

Many of the genera fcjund on their slopes are represented else¬ 
where only in the temperate regions of the northern or southern 
hemispheres. Some of the better known examples are berberis, 
cornus and anemone,, whilst outliers from the Cape region occur, 
such as Protra. The weird forests of trec-groundscls (Smccio) 
and (he giant species of lobelia are characteristic features of the 
East African mountains. 

The evergreen forest occupies mainly the low-lying country 
with a high rainfall distributed throughout the year, and extends agricultural paopie and more civiiiied daccae, the last-mentioned bc- 
in an ever-widening belt from the colony of Sierra Leone to the interior almost entirely represented 

Camcroons, whence it spreads out over a great part of the Belgian by about 70 species of the genus Mesembryanthemum and its 
Congo and the Gabun as far as the Victoria Nyanza. This forest segregates. In this area the exotic Opiintia from Central America 
sometimes penetrates for a considerable distance into the savan- has become a pest. 

nah regions along the banks of rivers. It is particularly rich in The upper and Kalahari regions distinguished by Bolus may 
endemic species of trees, shrubs and woody climbers, some of for convenience be treated as one. Whilst the families mentioned 
which are of great commercial value. The most important timber above are still highly represented, the grass family, Gramineae, 
trees are the African mahoganies (Khaya, Pseudocedrela, Entan- takes a very high place, much of the country being grassland (high 
drophragma, etc.) and numerous trees of the families Caesalpini- veld ). Here also there is a considerable influx of families and 



A FAMILY OF MAKALANGA NATIVES 
Th« Makalanga* are a brar\oh of the 
Bantu race of aouthern Africa— an 


oxalis, large numhcr.s of which 
arc in cultivation. 

Of the remainder of the South 
African regions perhaps (he most 
interesting and remarkable is the 
Karroo, which occupie.s a broad 
belt in (he hinterland of the 
south-western coa.st region. It is 
mainly a vast shallow basin which 
in former times was the bed of a 
large lake. Its altitufic, accord¬ 
ing to Bolus, ranges from i,Hoo- 
2,5oofl., the mountains on the 
northern margin reaching 8,000ft. 
altitude. The vegetation is of an 
intensely xerophytic type, being 
compo.sed mainly of succulents 
of weird anti diverse form, thorn- 
bushes and nuinerou.s plants with 
bulbous and tuberous root¬ 
stocks. Trees are almost entirely 
absent. The i)redominant fam¬ 
ilies in this region are Com- 
positac, Leguminosae and Ficoi- 
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genera characteristic of the tropical regions to the north. Amongst 
the Compositae the everlastings (Helichrysum) are conspicuous. 

The south-eastern coast region is bounded on the south-west 
by the? Van Siaderns mountains and extends northwards east of 
the Drakenherg as far as the tropic into which it gradually 
merges. It is essentially a seiuthcrly extension of the tropical flora 
of K.'i-st Afriia, and ce)ntains a large; number of such tropical 
families a.s Ase lepiaflace-ae, Acanfhaieae, Rubiaceac, etc. True 
rain-forest 0(ciir.s in Natal. The; |)lant.s .so rharacteri.stic of the; 
south-western coast region diminish rapidly northward. Some of 
the; most striking plants in the; area are a large tree-euphorbia (£. 
urandidcns) and several sfK'cies of Kur(phalarto.s (Cycadaceae) 
and numerous s|)ecies of aloe. Although nearly ojjposite the island 
of Madagastar, there is .scarcely anything in common between the 
two floras. 

A.S in the ca.se of the tropical flora, it seems clear, judging by the 
hi.slory of the vegetal if )n, that the climate of South Africa is 
gradually becoming drier. (J. llu.) 

GEOLOGY 

Africa ha.s a sim()ler gefjlogiial .structure than any other 
continent, although it has many uni(|ue features and forma¬ 
tions. It (-or)sisl,s [‘.ssentially of a plateau of whieh the rock.s have 
not been bent into steep foMs by (•ompre,ssit)n sime primaeval 
limes, ex(.('i)t for a strip in Cape Colony, which W'as part of an 
amieiif .southern fonfintait, and for the .Atlas Mountains, whieh 
are geologifally and biologically Kuroiaean. The continent be¬ 
tween these remote chains of fold mountain.s has iindergfjne no 
(lose folding, and most of ii has remained above sea level since 
the time of the oldest ktiown fossils. The margins have been re- 
{xvitedly rea< bed by tlie sea, whieh has submerged the coastal 
plains and occasiojially extended inland up the valleys. The jfla- 
teau has been fra(hired and cleft by earth niov(‘ments which oc¬ 
casioned widespread volcanic erui>ti()ns; but (he plateau surface 
has remained a land area on which jilants and animals have 
ev()lve(| continuously, subject to the stimulus of (hanging climate, 
but never interrupted by sul)mergence. Africa is part of an an¬ 
cient C(»n(inent w'hidi included most of South America, India and 
Australia. This southern continent, (londw.analatul. wsis separated 
from the (onl(*nip(jrary northern land of Kur.isia, t'xeept for an 
occasional isthmus, by a sea, the d'ethys, which extended from 
centra! America through the Misliterranean and across southern 
Asia to the Kastern .Archipelago. 'The range of this .southern con¬ 
tinent is h(‘St established in Carboniferous limes; by the Jurassic 
it.s disruption had begun by suhsidemes which formed (he Atlantic 
and Indi.in oieans, introduced great changes in its biological rela¬ 
tions, and repeatedly c.uised widespread volcanic eruptions. 

The foundation of the contirunt consi.sts of a va.sl .slab of 
rotks lulonging to the IViinaevn! or Pampalaeozoie era. They are 
expo.sed over about one-third of the continent. They outcrop 
from CajH; Town (0 southern Kgy{)t. and from the Gold Coast 
on the west to Somaliland, the eastern horn of Africa. Most prog¬ 
ress in the classitication of these rocks has been made in South 
Africa, where they have great mimral wealth. I'hey are divided 
into three main division;.. The lowest, the Swaziland sy.stem, con- 
.sists of gneisses and coar.se schists; in addition to the typical areas 
in .South Africa, it forms most of Africa, including Nubia, the 
highlands along the eastern and Atlantic coasts, and the Sudan 
from .Abyssinia to Nigeria and the Gold Coast. This division 
corres|Hmds to the old gneiss of other iand.s, such a.s the Lauren- 
tian of Canada and the; Lewisian of Britain. 

ITie second divi.sioii con.sisls of sediment arj' rock.s, including 
quartzites, limestones, dolomites and slaty schists, with vast sheets 
of volcanic rocks. They are classitied in South Africa as the Wit- 
watersrand, Vcntersdori) and Transvaal sy.stems. Scmie of the 
rocks are so ■ altered that they have been ex]H'cled to yield 
fossils; but none has been found and the Orthoct.ras, said to prove 
the Ord(»vician age of the Ol.ivi dolomite, was based on cylindrical 
concretions. Some c'f these beds were regarded ns Lower Palaeo¬ 
zoic; but they are probably earlier owing to the absence of fossils, 
and their rcsemblarue to the pre-Cambrian rocks of other conti¬ 
nents. The representatives of this division include important cop¬ 


per, lead and zinc mining fields in northern Rhodesia and the 
Congo basin, the goldfield of Kilo in the eastern Belgian Congo, 
the goldfields of the Gold Coa.st Colony and the less important 
gold occurrences that have been discovered in Tanganyika Terri¬ 
tory and Kenya Colony. 

The third division includes sandstones that are so little altered 
that they have been pcr.sistcntly regarded as the inland continua¬ 
tion of the Devonian red .sandstones of the coast at Ca^x; Town. 
7 'hc chief member is the Waterberg sandstone of the northern 
Transvaal, which is probably represented in Uganda by part of 
the Karagwe series (most of which is referable to the .second 
division j, and in Angola by the Oendolongo series. These sand¬ 
stones are probably the equivalent of the Torridonian of Britain 
and the Keweenawan of the United States and Canada. 

The Palaeozoic era began with apparently the whole of Africa 
as part of a continent, for the only Cambrian beds knowm in it 
arc in Morocco near Tetuan, though the sea came close to the 
eastern coast in Sinai. No certain Ordovician rocks arc known, 
though (hey have been doubtfully recorded from the Atlas moun¬ 
tains. Many beds in Africa have been called Ordovician and Silu¬ 
rian on inadequate evidence, but some Silurian beds with grapto- 
litcs occur in the central Sahara. 

The Devonian is the oldest African system with widespread 
fossiliferous beds. It includes (he Bokkeveld beds in ("ape Colony, 
and has a wide extent in the Sahara, Libya and the western Sudan, 
and it reachc.s the Atlantic on the Crold Coast; marine representa¬ 
tives occur of the lower, middle and upper divisicm.s. Marine Car¬ 
boniferous rocks occur to the north of the Devonian beds in Cape 
Colony and limestones with crinoids and Product us show that a 
contemporary sea coverc'd part of Egyj)t. The Low'er and Middle 
Carboniferous are widely develojied in the northern and north- 
wc'stern Sahara, and in south-western Tripefli; and there are small 
outcrops by the Gulf of Suez. The Carboniferous land deposits 
arc extensive. The lowest part of the Karroo system of southern 
Africa is Upper Carboniferous and includes the glacial Dwyka 
Conghmicrate and rich cc;al seams. Coal is also found in southern 
Rhodesia, I’anganyika Territory and Lake Nyasa. 'Phe glacial 
deposits of this period extend northward into the Congo basin 
and southern Madagascar. The later divisions of the Karroo sy.s- 
(em range from the Permian to the Low'er Lias and are r(‘[)resented 
in eciuatorial Africa; they have yielded many remarkalde fossil 
reptiles. The Permian b(*ds (Lower Beaufort) are represented 
by shales of freshw.ater origin with Palacauodonta on the Sabaki 
in Kenya Colony, and (he Trias (Upper Beaufort) by the Tanga 
beds and part of (he Buruma sandstone, of w'hich the fossil 
Diidoxylon forest may be (he equivalent of that of the Moltcmo 
beds of South Africa. In the Congo there arc large areas of sand¬ 
stones, the Liialaba and Lubilache series, which, judging from 
their sparse fossils, are Permian and Trias. 

There is no established marine Trias in Africa, except for a 
small development in .southern Tunis and along the Atlas of beds 
like those in Andalasia; though the sea lay a little north in the 
Mediterranean, most of the Triassic beds of Algeria and Tunis 
are of the continental type, like those of England and Germany. 
The breaking up of Gondwanaland had nevertheless probably be¬ 
gun in the Trias, and in the next period, the Jurassic, marine 
bc'ds WTre deposited along parts of the east African coast. An arm 
of the sea then ran up the Mozambique chaunel between Mada¬ 
gascar and the mainland. The eastern part of Madaga.scar consists 
of the primaeval gneisses and schists, on which rest some Karroo 
beds; the western slope consists of marine Jurassic, Cretaceous 
and Kainozoic beds, w'ith some volcanic rocks. The Jurassic beds 
of Madagascar and Tanganyika Territory’ range from the Lias to 
the end of the system; further north, in Kenya Colony and Somal¬ 
iland, the horizons established represent from the Bathonian to (he 
Tithonian. In Tanganyika Territory the Upper Jurassic beds 
(Corallian to Tithonian) in Tenduguru are famous for their fossil 
reptiles, of which Giftantosaurus is the largest known animal. 

The advance of the sea during the Jurassic received in East 
Africa a check in the Cretaceous; for though a Neocomian gulf 
ran northward from Uitenhage in Cape Colony past Madagascar, 
the lowest Cretaceous series is barely represented in Kenya and 
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its occurrence in Abyssinia is probably due to a gulf from the 
Mediterranean. The widespread Cretaceous rock of eastern Af¬ 
rica is the Nubian sandstone (possibly partly Upper Jurassic), a 
land deposit which extends from Egypt to Abyssinia and Somali¬ 
land. In Egypt an arm of the Mediterranean sea deposited Creta¬ 
ceous beds, which represent all the series from the Lower Ceno¬ 
manian to the Danian. 

A Cretaceous strait in the Upper Albian and Senonian extended 
from the Mediterranean across the Sahara, past Lake Chad and 
along the Benue valley as far south as Angola. The Cretaceous 
in Africa is best represented in Tunis, Algeria and Morocco. At 
the beginning of the ^X'riod the sea covered a narrow strip of land 
from the coast to just south of Tunis and Oran; but by the Middle 
and Upper Cretaceous compact limestones were deposited over 
much of northern Algeria, and the Cenomanian lagoons lay along 
the front of the Sahara. 

In the same region the Cretaceous sea was succeeded directly 
by th.it of the Lowt'r Eocene, wherein were deposited the phos- 
phalic limestones that are the most valuable mineral drpo.sit of 
northern Africa. A still wider submergence in the Middle Eocene 
formed the Nummulitic limestone, which ranges across northern 
Africa from Cairo through Cyrenaica and along the Atlas Moun¬ 
tains to Morocco; and a gulf southward extended on to some of the 
lower parts of the Sahara. A strait from this gulf continued to 
the Niger valley and covered the district of Sokoto, and reached 
the Gulf of Ciuinea in southern Nigeria and the Cameroons. The 
Oligocene saw a general retreat of the sea from northern Africa, 
but beds with small Nummulites were di'posited in bays. The 
freshwater lakes of the Oligociaie have yielded at I-'ayum the fos¬ 
sils which revealed to C. W. Andrews the story of the origin of 
the ple})hants from the primitive Moerithcrium. 

The Miocene sea along the Atlas was restricted to a strait 
from Oran to central Tunis, which was one of the passages that 
connected the Atlantic and the western Mediterranean. A renewed 
ujalift at the end of the Miocene of the channel reduced these 
straits, (hough that south of the Riff in Morocco was apparently 
.still occupied by the sea. In other parts of Africa the marine 
Cainozoic deposits are scanty. The sea occa.sionally reached the 
tropical (oasts. A full scries of Eocene limestones occur in 
Somaliland, with also the Upper Oligocene. ICocene and Miocene 
deposits occur both on the coasts of Kenya Colony and in 
Tung.inyika Territory at Lindi; Miocene limestone occurs in the 
island of I’emba. The marine PliocLMie. of the Mediterranean is 
rej)re.sented in Algeria and Egypt, while marine Pliocene deposits 
allied to those of the Persian Gulf also occur, notably in Zanzibar 
island and at Mombasa. 

Africa, therefore, has a long stable development, which was 
occasionally interrupted by volcanic outbreaks connected with the 
fractures made by the foundering of the adjacent ocean basins. 
The eastern half of Africa appears to have been slowly upraised 
during the Mesozoic into a broad, flat arch contemporary with the 
formation of a great sea-fliled trough along the East African 
c<»ast. T'he wider subsidence that formed the Indian Ocean led to 
the giving way of the eastern side of the arch, and the infall of 
its roof formed the Great Rift valley, which extends from Mo¬ 
zambique throughout eastern Africa and along the Red Sea to the 
Jordan valley. The fractures connected with its formation were 
accompanied by great volcanic eruptions, and the Kapitan phono- 
lit es of Kenya Colony are probably contemporary with the Dec- 
can traps of north-western India. The earth movements con¬ 
nected with the formation of the Great Rift valley lasted from 
the Oligocene to the Pleistocene, and they were accompanied by 
repeated volcanic eruptions. Tliey built up the two highest of 
African mountains—Kilima Njaro, which still has a crater upon 
its summit, and Kenya, which is the denuded neck of an old 
volcano. Subsidences around volcanic centres formed great caul¬ 
drons, such as Ngorongoro in Tanganyika and Mencngai in Kenya 
Colony, Volcanoes along the fractures connected with the forma¬ 
tion of the Atlantic produced the shonkinite vent at Chieuca in 
Angola, the volcano of the Cameroons, which is still active, while 
eruptions along a fracture parallel to the coast formed the islands 
of the Guinea Gulf, Fernando Po, San Thom6, Principe and 
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Annobon. The deej>cst subsidences along the Rift valley in Africa 
formed the lake basins of Tanganyika, Nyassa, the Albert Nyanza 
and Lake Rudolf. 

The economic geology of Africa is connected mainly with its 
rich mineral fields, csi^ecially of gold and diamonds in South 
Africa, southern Rhodesia and (he Gold Coast; of gold at Kilo; 
of diamonds, copper, zinc and lead in Northen Rhodesia and 
Katanga. Tin and platinum are found in the Transwial, and 
chromium in southern Rhodesia. The most imj.K)r(ant phosjihate 
deposits are along the Atlas Moiinlains. The only productive 
African oil-field is on the coast of the Gulf of Suez; oil-shale is 
known in South Africa, Nigeria and elsewhere; rich coal-fields 
arc worked in the Tran.svaal, Natal and Southern Rhodesia; and 
coal also occurs in Tanganyika Territory, Nyassaland and Nigeria. 
Iron ores are widespread, as are also deposits of bauxite and 
manganese, which arc most extensively w'orked on the Gold Coast. 
The chief African mica mines arc in Tanganyika Territory. 


PU'htocc.m\ 


Pliocene, 


Miocene. 


Oligoe.ene.. 


Eocene. 


Crelaceons. 


Jurassic. 


Trias. 


Carbonif¬ 

erous. 


Devonian, 


TABLE OF FORMATIONS 

Cainozoic 

Raised coral retfs. Alluvial river and lake plains. 
Moraims on Kilima Njaro, Kenya, and Ruwenr.orl. 
Elephant beds in Zidulaml. Lavas and tuffs of reeenl 
volcanoes, (travels, desert sands, etc., with Neolithic 
and PalaeoHtliii im|dements. 

Marine berU in 'Piini^ and .Alg<‘ria. .Sand.^ with Cly- 
peaster in I'lP})!. Limestone.s of Zanzibar, Pemba and 
Mombasa. Xaivashan lavas in Kenya. Itone beds at 
Iloma, Orno Valley, etc. Lavas in Atlantic islands, 
Aden, etc. 

Marine limestones in .Mireria and I'unis. Idmesloni's of 
Pemba and 'I'anganyika coast. Pinotiirriion beds of 
\'i( toria .Vyanza. Limeston< s of Egypt with oil-field 
of (iulf of .SlK'Z. 

In fofmer bays along Mediterranean coasllands. Dubar 
limestone of Somalilarnl. Limestones N. of Momtiasa 
and at Lindi. Lake la ds of Eaiaim. Early faulting of 
(ireat Rift valley. 

Nummulilii limestone of Africa coastlamls; in Sokoto, 
n<*rthern Nigeria; Somaliland; Coasts of Kenya 
('olony. Tanganyika 'I'erritor)'. Sheringoma in S. 
•Mozambique. A/uria beds of S.W. .Africa. Wide¬ 
spread volcanic eruptions in Kenya. 

Me.sozoic 

Nrocqmian to Up. Cr< biceoiis along eastern coast of S. 
Africa. Neocomian-Cenomanian in Mozambique; 
Urgqvian-Scnonian in Tanganyika Territory. Ceno- 
m,anian-I)anian Egy]>t. Lower to Up. (^retaeeous 
along the ,\tlas mts. Albian in Angola. 'I'uronian, 
Benue valley. Kai)itian I'honolites of Kenya Colony. 
Nubian sandstone in Nubia, Abyssinia, and .Somali¬ 
land. 

Uj>per.—Merag.illeh limestone in Somaliland and 
Kimmeridgian-Purbeckian, with giant reptiles and 
marine beds, in Tanganyika 'I'cTritory. Ammonite 
l>ed.s near Mombasa. 

Middle.—Kenya and Tanganyika IVrritory. 

Lower.—Bathonian and Hajoc ian limestones in 'Pan- 
ganyika 'I'errilory, K<-nya (Karnbc limc.stone), 
Somaliland, and Afadagascar. 

Lkis. Tanganyika Ti rritory and Jubaland. 

Rhactic. Drakentxyg lavas. Upper Tanga beds with 
plants. Coal st:ries in Natal. 

Marine. Ti-rrestrial Trias in S.S. 'Lunisia and Alius 
('ave s.'indstone and Moltcno berU. Mazeras sand¬ 
stone with Dadoxyhm forest in K<*nya coastland.s. 

Upper Beaufort, Kenya coastlands. Burghersdorp 
beds of S. Africa. Lubilarhc sandstones of Congo 
basin. 

Palaeozoic 

Lower Beaufort in .S. Africa. Tanga Ijcds. SabalcI 
shales with Palmanodonta. 'I'anga bed.s. Upper 
Lualaba sandstones of Congo. 

Upper Uralian. Etxa beds wath coal-fields of Transvaal 
and glacial Lwyka conglomerate in S. Africa. Wankie 
coal in S. Rlaxicsia. C'oals in 'I’anganyika Territory 
and Congo. Glacial beds in Congo and Madagascar. 

Middle.—.Absent. 

f.ower.—Witt/ berg series of Cajx’ Colony. Crinoid and 
Prodiidus limestone in Eg^q^t. 

Bokkcvcld series of Cape Colony. Marine beds of 
Sahara, Libya, and Sudan. 

Table Mountain san^tone. 
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Silurian. 

( Vntral Sahara. 

Ordovic inn. 

.AtiM nt. 

Cambrian 

N.W. MoriK'co and Gulf of Altaic. 

PamI'ALAE ozoic ( Primaeval) 

Upper Division. 

VVuti rbe rg ‘^infKtonc of S. Africa. Otndolongo 
HccF, Angola. 

M iddie Divi ) ion. 

Transvaal, VVnU I'Miorp, and VVilwalcrsrancl sy.s- 
in Tran-vaal and .S.W. .Africa with npre- 
M Illative H in Rliodc.'.ia, soiitlii rii ( ongo. Lc[ii 
Mfii,'. of .Vitgula. Kanddurgu and Karagwe 
• iuarl/.itc’s ot 1 anganyika and Uganda. liankd 
s ric .s of ( lold ( oast. 

Lower Division. 

•Swaziland system with gnei.^s .Schists of the main 
foundation of the .Vfrn an (ontincntal plate au. 


Him.ro(;KAt’nv, For S. Afri(a srr A. L. Du Toit, Thr Geology of 
South Afriiii (iqjti) , F, Kaiser, Die DtamanlemouMe Sud-tuesl- 
Afrikti\ (jiy.'O). }*,)r F. Africa .wr F. Krcnkcl, Grologtr Ajrikas 

J. VV. (jrcKory, Geology and Rijt Valle\s of Ji. Africa 
H. K. N. VV> llic, F. Currie, J. Wejr and others. Collection 
of hos\U\ and Ko{k\ from Somnlilatid, MonoK. No. i Cieol. Depart. 
Hunterian Museurn, Cila-eaw Fniveisily (iy.:5) ; Wissenu haftlichr 
J‘.rgehni\\e Tendaguru Eipedihon itjoij-ij (1^14, ettj ; D. A. Wray, 
Gndi>gy of M(>znTtibi(}or, Comniunic. Serv. (leol. (I’ortuKai, iyi5F 
I'or MadaKasfar, 1 *. I.eiiiouie, Ihindh. Reg. Geologic, vol. vii. (lyii); 
Itainelli and Mariiielli, Geologia della regione Htiopica, in (ihisleri, 
Alliinie d'Alritn fiyoy) and Risultnli nienlipci di un viagglo nella 
< idonta hritrea (iiii,;) ; (]. Stelanini, liildiographie Truvnux de.\ 
Gt'idogucs Itahens stir L’Afrtque, C. K. Confer, (ieol. Internal, xiii. 

(J y ,i ). 

I'or la'vpl, VV. 1 - lluine, (,e(dogy of Egypt (jya.s) ; with UihlioK- 
rapliy. For ('yrenaua, {).(.G.S. vol. l.wii. pp. 57 j-6«o (lyii). For 
West Africa, I’aul Lennntie, Afrique Oicidentalr, Handb. Region, 
(ieol. vol. vii (I'yi c). i'or .Nigeria, J. D. Falconet, Gndogv of A()rth- 
ern Algeria, .\iv. (lyii). Fur (ioM Coast, A. IC. KitMtn,'oVo/. Surv. 
(told ('oast, Hull i, (io-,S). For Canieroons, 1 '^ Fsch and others, 
lifitriige zur Geologic von Kamrrun. xiii. (ic>o4). I*or ConKo (for 
recent maiJ), F. I'ourmaner, I'ridilhnes de la Geologic dii Congo. 
Hull. No. J.’, Acad. R. Heh.'. (ly’O ; alscc tor arrti nr. I.. 'I'anKanyika, 
Ann. Sac. GGd. lielg. Puhl. Rel. Congo beige, vol. .xli. Kohc'rt, Le 
Congo I'hwiijue (lo.'O. For .'Vnyola, (ircKory, Tyrrell, hipath, 
Konianc's, etc., it,in, Trans. R. Soc. lidin. vol. li. pts. M-17; 

vol. liii. nos. (>, 7 (lyjj). 

Also puliheations of (leolo^ical Survey of S. Africa, Southern 
Rhodesia, Nya.s.sdand. Taiutanvika Terntory, Fpanda, F^,'ypt, Alcieria, 
'Funi.si.i, .ViKcria, (Jold Coast, etc' ; MilfedunRcn Deutsc hen Sdiiit/- 
k'elnete; Journal E. Afriia Sat. I/tsl. Soc., etc., and contributions to 
Ea GGdogte de rAjriqnr, C. R. CoriRr. (ieol. Internal, xiii, pp. 741)- 
10S6 (tyj5). (J. W. G.) 

Authoritative works dc'alinR with the continent of Africa as a whole 
in anv of it.s a.specf.s are comparatively rare. Besides such volumes 
the following list include.s, therefore, books fontaining valuable in¬ 
formation ccincerning large or typical .sections of the continent. 

I. General Docriplions' llerodotus (edit. G. Rawlin.son. 4 voR., 
18,Ko) ; I'toleinv, Gcograpliia (edit C. MiiUer, vol. i.. Pans, iSSc-icjoiJ ; 
11)11 llaukal, "Dt'sc riplioii de r.Vfriiiue” (trans. Med, de Slant’). A'ouv. 
Journal asiatuiue (iS.j.-), Fdrisi, ‘deographie" (tr.ins. Jaubert). Ric. 
de Vfiyage.f . . . .Soc. de (icogr , vol. v. (iS cO) ; Alnilfeda, Geographic 
(trails Reinaud and (uivard. 1.S4.S ; M. A. F. A'Description 

de /M/riV/»e ani/enne (18.J5); L. de Marinol, Deuription general 
de Afrtia (Granada. I 57 .i^ i L- Sanuto. Geografui dell’ Afrua 
(\t'uue, 15S8) ; 1'. Figaletla, ,1 Report of the Kingdom of Congo, etc. 
(i5c,7) : Ft'o Alritanus, The History and Description of Africa (tran.s. 
J. I’ory; edit. R, Hrown, vols., iScgi) ; O. Dapper, A’aukcurigc 
brsi linivtnge der afrikaensche geu'esten, etc . (Ainslerdani, itiOS; also 
Fng. vers, by Ogilvy, 1670. and Fr. vers. .\m,sterdani. i(.8h) ; 

H. T'elle/, "I'ravel.s of the Jesuits in Fthiopia,” A A'cto Collection of 
Fevu.cev, vol. vii. (1710); G. .‘\. ('ava/./i da Montecuceolo, Jstorica 
Ih'scrithonr de tre Regni Congo, .\fatamba. cl Angola (Milan. j6()o; 
an .icioiint of the labours of the Capuchin mi.s.sionaries and their 
obseryation.s on the country and people); J. Harbot, "Descrifition of 
the I oasts ot North and .South Guinea and of Ethiopia Inferior,” 
ChtiiihiW., Vovages, vol v. (1707) ; \V. Bosnian. .1 AV.c’ . . . Descrip¬ 
tion of the Coasts of Guinea, etc. (.’iid ed.. 17.'!); J. H. Fabat, 
Aouvetle relation de I'.ifrique onidrtUale (<, vols., 17.:K). .ind Relation 
hhtorique de VEthiopie occidentale (5 vob,. 17.U) ; B. d’Anville, 
M^moire cone, les rivihes de I'inlerieur de I’.Afrique (Paris, n.d.) ; 
M. Vollkomnier, Die Qurllen B. dWnville's fiir seine kritische A’cirte 
von Afrika GMunich. 1004) ; C. Ritter, Die Erdkundc (i. Theil. 

I. Buch, ".Xtrika, ’ Berlin, iS.'.’); j, M'Queon, Geographical and 
Commen iai \’teu' of Sorthern and Central . tfriea (Kdinhurgh, 1821), 
and Grographual Survey of Africa (1840); VV, D. ('oolev. tuner 
.iiriea laid open (18s.'); F. Refills, Souvelle gG>graphie universelle, 
voLs. x.-.viii. (iS.s.-s.S), A. H. Keane, ".Virka" in Stanford’s Com¬ 
pendium (2 vols. ;iitl cd., 1004-07); M Fallcx and A. Mairev. 
L’Afrigue au dHait du X\> sUcle (ic)o6); Sir C. P. Lucas /listorical 
Geography of the British Colonies, voU. iii. and iv. (1894, IQ04); 
Journal of the African Society; Corniti de TAfrigue frani,aise: Bulle¬ 


tin; Mitte'ilungen der afrikan. Gesellschafl in Deutschland (1871^-89) ; 
Geographical Journal. 

II. Geology, Climate, Flora, Fauna: — F. Krcnkcl, Geolngie Afrikas 
(192s); L. dc Launay, Les Richesses mineralcs de I'Afrique (1903); 
A. Knox, The Climate of the Continent of Africa (1911) ; P. Reichard, 
“Zur Frage der Austrocknung .Afrikas.” Geogr. Zeilschrift (1895) ; 
Eeterm. Mitt. (i9o,t;); G. Praunberger, “Studien iiber die jahrlichen 
Niedersdilagsmengen des afrik. Kontinents.” Fetcrm. Mitt. (11706); 
D. Gliver and Sir W. T. Thiselton-Dyer, Elora of Tropical Africa 
(10 vols., 1888-1906J ; K. Qschatz, Anordnung der Vegetation in 
Afrika (Frlangcn, 1900) ; A. Fngler, Ifm hgrbirgs-flora des tropbehen 
Afrika (18c,2) ; Die Efllanznr.eeIt Ostafrikas utid der Sachbargebietc 
(,< vols,, i89,d, and Hritrdge zur Flora von Afrika (Fngler, Holan. 
Jahrbitcher, 14 vols., etc.) ; W'. P. Fliern, Catalogue of the African 
EUints collected by Dr. Friedrich Wclioitsrh in rSy^-iSOi (2 vols,, 
1890-1001); W. L. Sclaler and P. L, Sclaler, The Geography of 
Mammals (18(717); H. A. Brydcn and others, Great and Small Game 
of Africa (18(79); F. C. Selous, .African .Xalure Notes and Reminis- 
<rnies (lyoS); E. N. Buxton, Jsvo .Mriran I'rips: with N<>tcs and 
Suggestions on Big-Game Preservation in Ajri((i (i(,02) ; G. Schillings, 
In Wildest Africa (11707); R. Lydekker, The Geogrnpliii al JItslory of 
Mammals (i8(7()); A. R. Whdlace, The (Jcographical Distribution of 
Animals (1876). (X.j 

ANTHROPOLOGY AND ETHNOLOGY 

North Africa and Egypt. —Apart from Egypt and the Nile 
Valley the divi.sion.s of Africa north of the Sudan are in the main 
political and from the anthropological staivipoinl almost entirely 
arliticial. Not only are the Egyjito-Triiiolitaii and the Murocco- 
Algerian frontier.s entirely conventional, but even the Libyo- 
Tuni.si;in frontier lack.s the ethnic .signifuance it might posses.s 
if instead ot le;i\ing the Alcditerranean in the neighbourliood of 
('ape Roii.x if ran almost clue south from the Gulf of G;ibes. d'he 
political divisions of the western jiorlion of North .Alric.'i—Africa 
Minor—thus stand in sharp contrast to its n.itnral unity, so well- 
defined hetw'een the desert and the Medilerrancon that the early 
Arab geographers named it Geziret el Magreb, "the Western 
Island.” ]f is al.so necessary to realize that the predominantly 
I Arab complexion of North Africa and (he gcuieral siibstidilion of 
Ilamilie languages by Arabic began little more than 1000 cears 
ago, while to appreGale the vast area of country o\er which the 
spread of Arab inlluencc has obliterated or modititd the earlier 
Berber tongues reference .sliouKl be made to some stub linguistic 
map as tliat given by Meinhof in Dir viodenic Sproc hjorschuug in 
Afrika (Berlin 1910). 

The Berbers and Their Position in North Africa.—While 
Sergi (Antropologia drlln Stirpe Camitira, Turin, 18(7-;) legards 
the Berbers as (he northern branch of the Il.imitic stock (the 
Eastern Hamites being typically represented by proio-Egvptians, 
Beja and Galla), Keane (Man, Past and Present, (kmibridge, 
u)2o1 cjucdes T. A. Joyce to the effect that it is impossible to 
prove the connexion between Eastern and Northern Hamites. 
and that the latter should be regarded as the .African rcpieseuta- 
lives of the Mediterranean race. The t]uestion i,s largely a mat¬ 
ter of terminology, .since we cannot doubt the (lo.se relationship of 
the groups commonly termed Mediterranean, proto-Egyptian, 
and Beja. 

The term Moor, which is often applied to the townsmen of 
Morocco, is here iiurposely avoided, and with Coilignon atid Dcni- 
kcr (‘‘Les Maurcs du Senegal,” IP Anthropologic, 1896) is re¬ 
stricted ethnically to a group of pcoi.)les lying between the Senegal 
River and Morocco and extending east to the Tuareg country. 

Egypt.—For Egypt alone in North Africa it is possible to 
construct a connected anthropological record, which, in spite of 
gaps, reaches back to the very dawn of history. Some forty years 
ago Flinders Petrie and J. E. Quibell discovered at Naqada and 
Balias in I'ppcr Egypt a serie.s of cemeteries belonging to a people 
with a mode of life and habit of buri;il utterly different from 
those of the dynastic cixili/ation previously known in Egypt. 
Their discovery was followed up and extended by de Morgan, who 
recognized that Petrie’s ‘‘new race" preceded even Mena, tra¬ 
ditionally the first ruler of a united Egypt, whose tomb he found 
and excavated. Unfortunately de Morgan applied the term ‘‘neo¬ 
lithic" to this newly discovered people, a complete misnomer 
—though still used in French works—since detailed archaeological 
examination indicates that copper occurs in the earliest graves in 
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these cemeteries. These early inhabitants of the Nile V’alley arc 
now known as the predynastic or proto-Egyptians, terms which 
respectively emphasize their position in time and their ethnic rela¬ 
tion to the other inhabitants of the Nile Valley. 

The Pre-dynastic Egyptians.—The proto-Egyptians have 
been best described by Elliot Smith, who writes of them {The 
people of Egypt, Address to Cairo Scientific Society, 1909) as a 
people slightly below the average size of mankind, with muscular 
develojiment so feeble that it may be difficult to determine to 
which sex an isolated skull belongs. In iihysical character they 
exhibit a remarkable degree of homogeneity. Their hair was dark, 
and cither .straight or wavy, never woolly. In the men apart 
from a chin-tuft beard there was the scantiest development of 
facial hair. These proto-Egyptians had long narrow heads with 
a narrow forehead and prominent occi[)ut, so that the skull when 
viewed from above presents a characteristic form which has 
been termed ‘‘coffin-shaped.” The face was a moderately long 
and narrow ellipse, and the chin was almost always pointed. More 
prcci.sely, they were longheaded, with a cranial index of 73 (Na- 
qada) and a mean height estimated at a little under 65 inches for 
men and about 60 inches for women, and though there can be 
no direct c\ idenie as to skin and eye colour there is no doubt 
that they had dark eyes and skins of a yellowish brown or pale 
copper colour. 

The Dynastic Egyptians.—All this ai)plies only to the popu¬ 
lation of l'i)i)er Egypt; knowledge is lacking of the inhabitants of 
the delta at this early period, as of the whole of Lower Egypt 
until the time of the pyramid builders. Among the skeletons of 
this date from the neighbourhood of the pyramids Elliot Smith 
found a considerable number in which the skeleton was more 
robust, with a bigger and especially a broader skull without the 
angularity and the projecting occijiut of the proto-Egyptian tyi^e; 
there are modifications in forehead, orbits and no.se, with particu¬ 
larly obvious differences in the jaw, in fact the type of man buried 
round the pyramids belonged to that well characterized group 
known as the dynastic Egvptian, which in antiquity is repre.sented 
by the Saqqara “Scribes” and the Sheikh el Helled, and is essen¬ 
tially that of the peasant Egyptians, the jeUahin of the present 
day. For a detailed account of skeletal material, and especially 
of crania, throughout the dynastic period sec A. Thomson and D. 
Randall-Maciver The Ancient Races of the Thchaid (Oxford 
1905). Elliot Smith (The Ancient Egyptians, 1923, chapter 7), 
arrays evidence that long before the New Empire, Egypt was 
permeated from end to end by this foreign element, which in his 
opinion carries the physical traits of the Armenoid race. There 
is however one difficulty in accepting this view, which docs not 
arise from any examination of the skeletal remains but results 
from the large number of portrait statues which the Egv’ptians 
have left to us, namely, that although so many of these statues 
exhibit the broader face and heavier jaw brought in by the alien 
race, not one of them exhibits any ai)proach to the typical Armc- 
noid, so-called “Jewish,” nose. If therefore the foreign element 
is to be termed Armenoid it can only be called by this name so 
long as it is realized that this does not imply the presence of one 
of (he most characteristic features of (hai race as knowm at the 
present day. The difficulty is not lightened by the fact that less 
than 1000 years later at Beni Hassan there are excellent repre¬ 
sentations of the Aamu, a people of the eastern desert with 
typical Armenoid noses. 

Contemporary Representations of Bcja _The proto- 

Egyptian type persists to the i)resent day among the southern 
Beja iq.v.). tribes of the Anglo-Egyptian Sudan. It also occurs, 
though probably in less typical form, among the Ababda of. the 
Eastern (P^gyptian) Desert and the riverain settlements in the 
neighbourhood of the first cataract. We have direct evidence 
dating from about 2000 b.c. of the existence of the pure proto- 
Egyptian type among a people wearing their hair in the same 
fuzzy mop as the Beja of the present day on the eastern border 
of Egypt. Among the wall paintings of the 12th Dynasty in the 
tombs at Meir (A. M. Blackman, The Rock Tombs of Meir, vol. 
ii., PI. XXX., London, 1915), is one that undoubtedly represents a 
Beja. The long thin figure and limbs, with broad chest, narrow 


flanks and retracted abdomen, are no doubt conventional and 
exaggerated representations of the character.s of the lean pastoral 
dc.sert men as they ap})€arcd to the agricultural Egyptians, but 
there can be no criticism of the splendid naturalism of the lined 
face, the thin pointed nose and the mop of hair projecting over 
the forehead and standing out stiffiy over the whole head to the 
nape of the neck. The beard is the usual chin tuft of the Beja 
tribes, and comparison with modern Beni Amcr clinchc.s the 
identity of the two ix'oplcs, living in the same desert area but 
separated by 4,000 years. Confirmatory evidence of the proto- 
Egyptian characters of the inhabitants of the eastern desert and 
of their civilization is offered by the discovery by G. W. Murray 
of a burial of late pre-dynastic date, with characteristic grave 
goods, near Ras Samadi on the Red Sea Coa.st, in lat. 24“ 59' N. 
(Man 1923, Si). The skull accorded well with tho.se of the pre- 
dynastic Egyptians. 

The desert must indeed be regarded as a reservoir not only 
of early archaic physical types no longer preserved in the richer 
Nile lands but also of ancient ideas and appliances, e.g., the 
camel stick of the Ma aza of the Eastern De.sert is no other than 
the Vas sceptre of ancient Egyj^t a])plied to a new use. 

The Arab Element.—The Arab conquest, which politically 
altered the whole hi.story of Egypt, had no appreciable intluence 
on the physique of its inhabitants. While in part this may l)e due 
to a certain physical resemblance between .Vrabian and ICgyptian 
the numerical inferiority of the conquerors must be held to be 
the determining cause. The nature of the invasion may be best 
illustrated by considering the history of the Juhaina (Sudane.se, 
nuha\na). The tribesmen took a promin<'nt part in breaking 
the power of the Christian kingdom of Nubia; yet in .spite of 
their importance in the past, at the jrresent day few groui)s that 
may fairly be called Arabs exist (‘xcept in association with the 
desert. Such are the fisher folk of Lake Menzaleh, who trace 
(heir origin to Sinai; (he ilarabi of the Fayum, extending into 
the Tripolitan dc.sert, still pastoral nomads; (he Aulad Ali of the 
Bchcra district of the Della, no longer nomads; and the prac¬ 
tically sedentary Howeitat of Matarieh; all dolichocephals or low 
brachycephals. In the Eastern Desert the only important Arab 
tribe is the Ma'aza, about whom very little is known, dc.scribcd 
by Chantre {Rechcrches Antliropologiqiie.s en Egypte, Lyon, 
1904), as short dolichocephals. 

Bc.sidcs these more or less well-defined groups there is in upper 
Egypt a .small number of people, generally mobile in their habits, 
living along the edge of the cultivation. These folk generally 
keep goats and often own a few palm trees, and formerly may 
have l)cen of more importance as charcoal burners. Somewhat 
in the position of gypsies in ICngland fifty years ago, they are 
generally unpopular with the fellahin, on wlujm they levy a cer¬ 
tain amount of blackmail. Such groups as the Bili, near Baliana, 
and the Aleiqat, of whom there are a considerable number near 
Qus, do not come into this category. 

In Sinai, with a total population of some 10,000, the chief 
tribes arc the Howeitat, the Tiyaha and Terabin, in the North; 
in the South the Tawara (i.e., the {x*oi)le of Tor), who include 
the Aleiqat, the Sawalha and Muzeina. 

The Modern Egyptian.—Passing to the fellahin, the modern 
Egy'ptian, the most important of the numerous studies that have 
been made are those of C. S. Myers (“Contributions to Egyptian 
Anthroixilogy,” in vols. xxxv., xxxvi., and xxxviii. of the Journal 
of the Royal Anthropological Institute) and of J. R. Craig 
(“Anthropometry of Modern Egyptians,” liiometrika, vol. viii., 
1911). Omitting the province of Aswan and the town dwellers, 
these papers, which must be regarded as complementary, indicate 
that the Egyptian peasant has a stature of afiproximately fis^in., 
showing no sharp division between Up[)er and Lower Egypt; he 
is longheaded, with a cephalic index of about 75, the cephalic 
index—again omitting Aswan—being aliout a unit higher in Lower 
than in Upper Egypt. There is no exadence that the natives of 
various provinces differ in variability, nor is it possible to resolve 
distribution curves, whether of mea.surements or indices, into 
components corresponding to hypothetical underlying ethnic 
types, though it seems that passing from Lower to Upiicr Egypt 
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eye and skin colour darken and the proportion of unusually broad in cities, at least among the poorer class, and may be equally 
noses increases as does the frcqutaicy of spiral and crisp hair, common among the Fellahin. Both long antedate Islam, circum- 
all evidences of increased though still well diluted negro blood in cision being represented in a tomb of the pyramid age at Saqqara, 
the population. clitoridecfomy or a similar operation is alluded to by Strabo 

The position of the Copts (the Christian {wpulation of the —arcunicidimt etiam mares et foemina^ excidunt. 
present day. anri therefore with insigniheant exceptions the de- i Survivals from Ancient Egypt.—One of the most interest- 
scerulants of the Egyptian.^ who refused to relinquish their faith : ing features of present day Egypt is the persistence in popular be¬ 
at the Conquest or during the succeeding centuries) is piartii u- lief of ideas traceable to ancient Egypt, especially intricate cere- 
Jarly interesting Thcr observations available refer to Coptic monies connected with mourning, the survival of the belief in ka 
ix-asants, nut town dwellers, and ^ -v- - • ur double, the i)ersistence of a ceremony in which a sacred boat 


so far as these go the remark 
commonly made by Eurojx'ans 
that t hey (an di.sl ingui.sh at sight 
between Muslim and (.'opt is not 
borne out. No signifnant devia¬ 
tion from the general Muslim 
{lopulaiion i.s found as regards 
head measurement.s or facial 
{harat lerislic.s, though the nose is 
slightly le.ss broad and the lii> 
slightly thinner, with eye and skin 
colour a trille lighter. Thus, diag¬ 
nosis at sight between (’opt and 
Muslim, if really prac ti< able, can¬ 
not rest on easily delined phy.sical 
charai terislii s l)Ul must b(‘ at¬ 
tributed to such other factors as 
gait, dress, etc. 

The measurements and plmto- 
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graphs of natives of Kharga Oasis Ot powarfui physiau« and export 
,,ui,iish,..i i,y iir.iiKk,. (vv,. ;v«- 
lives oj Rliar^a Oasis, H^ypt, 


or double, the i)ersistence of a ceremony in which a sacred boat 
takes a prominent part, and the sufxirstitions connected with par¬ 
ticular days in the calendar. The boat ceremonies are particularly 
im[>ortant, since these exi.st widely in Asia outside the Near East 
hi Ceylon) and it .seems probable that their distribution has 
been to a considerable extent brought about from Egypt by the 
spread of Islam. Nearly 20 years ago the writer observed a 
full-sized river boat susiumded in a tree outside Luxor; enquiries 
showed that once a year this W'as placed in a cart, filled w’ith chil¬ 
dren and dragged round the fields. Actually there are three boat 
processions every year in Luxor, the most imyxrrtant being ob¬ 
served in honour of Abu’l Heggag, the patron saint of Luxor. 
The substitution of Amon and his sacred barque by Abu'l Heggag 
and his Nile boat is suggested by the popular belief at Karnak 
th.at on certain nights the golden boat of Amon may still be seen 
to emerge from the waters of the sacred lake, steered, as of old, 
by the Lharoah. 

The calendar customs are a striking example of how beliefs 
attached to a particular day may last for over ,^,000 years, per¬ 
sisting through a complete change in the mode of reckoning time, 
as well as the introduction of new beliefs. The Sallier papyrus, 
whichdatesfrom the Lime cjf Rame.ses II. or possibly his successor, 
gives an account of the lucky and unlucky days in the year, and 


Washington, ic^i j ) show that its inhahitanls are Eg\'|>lians, differ- describes in some detail the quality of the good and bad luck, with 
ing in no essentials from the inhabitants of the Nile Valley. The instructions for behaviour on each of these clays. It may first be 
inhabit.'ints of Siwa speak a Berber di.alect. akin to Tuareg, with noted that the five cpagomcnal days of the old Egyptian year 
many Arabic loan words, some so i)rofoundly modified that their were unlucky. In modern Egypt the epagorncnal days are still 
origin is not immediately a|)par(‘nt. Jaghbub (Jarabub), in Italian observc'd to the extent that neither sowing nor planting should 


territory, is believed to have been uninhabited before its occupa¬ 
tion by the .Senus.si, whose capital it now is. 


be undertaken, mares and cattle should not be covered lest their 
off.spring be mi.ssha^rcn, and it is even believed that children begot- 


Diiposition of the Fellahin..—Dilficult as it is (o sum up the ten during these days will show some abnormality. A still-more 
teiniK-ramc'iit or disposition of a people it is probably true to say interesting example perha])s is that affcirdecl by a day near the end 


that the jellahiit are in the main good natured, cheerful and excit¬ 
able, genuinely religious but not getn'rally fanatical, though cer- 


of the old Egyptian month of Choiak; the Sallier I’apyrus marks 
the 20th of this month as most unlucky, and of this day it is writ¬ 


lain cenires such as 'I'anla h.ive a bad reputation in this re.spetl. ten, “Do not eat fish. Those residing in the midst of Tattu turn 
'Fhey are liabli; to occasional bursts of ferocity (such as distin- Ihemsc-lves into the fish An." The mythological allusion cannot 
gnished the rioting of and inter-village enmities, le.iding be c-xplained, but the modern pcjpular calendar, such as is hawked 

to tights with iron-shod slaves, were; formerly fierce and per- about (he Bazaars, notes that on the nth of Moharram (corre- 
sistent. Nothing approaching an adeejuate account of the beliefs sironding to the 26th day of the Coptic month Kyhak) “the 


and customs of the fellahtu has ycM beem written, for Lane’s 
Modent li^yptiaus, tir.st published in iS,t 6 before western in- 
flueiue had contamin.iled lvgy|)tian habits and modes of thought, 
tbemgh giving an invaluable account of Cairene life and manners 
cannot be held to apply excc’iit in somewhat general terms to the 
habits and beliefs of the ix-a.sants. which even preliminary inquiry 
will show to vary not only from those of the towns but a.s between 
Upper and Lower Egypt. Meanwhile the work of Miss Winifred 
Blackman { Ihr Fellahin of I'pper Ef^ypt, igjj) avowedly only a 
I)rdiminary account, contains much useful information. 

Tattoo, etc.—-Tattooing is the most obvaou.s, common and 
wide-spread method of bodily enhancement and mutilation. Lane 
mentions the simpler designs—clot.s, lines and circles—common 
in women and refers to (he “extremely displciising” habit of the 
women of UppCT Egypt of discolouring their lii>s with tattoo. 

S Myers (‘Contributions to Egyptian Anthropology, Tat- 
tuing,’’ / E .1./., vol xxxiii., ic^o^) found that of about ^oo male 
subjects nearly icx) were tattooed, the designs falling into two 
main classes, namely simple, generally geometrical, designs, and 
pictorial repre.sentations, c.g , the fac^ade of a mosque or the 
I’er.sian lion with sword. Local examples of the tyt)e prevailing 
throughout North Africa form the first class while the latter are 
derived from eastern soura‘s. Circumcision is universal; clitori- 
dectomy, though far less recognized by Europeans, is customary 


eating of pigeons is liked, that of fi.sh disliked.” 

The Beja Tribes of Egypt. —Of the Beja tribes of the castc^rn 
dc'sert the Abahda (q.v.) fall wholly within Egyptian territory; 
the Bisharin extend some 80 miles south of the boundary and 
cK'cupy a strip of territory stretching along the right bank of the 
Albara. While the physical characters of both tribes have been 
studied by E. Chantre {Rechcrches Anthropolo^iques cn Ef^ypte, 
Lyons, 1904) and the mode of life of the Bisharin described by 
Linant de Bellefonds (LTTbaye, 1858), two recent papers by 
G. W. Murray (“The Ababda,” J.R.A.I., vol. liii., 1923, and 
“The Northern Beja,” vol. Ivii., 1927) constitute by far the 
most valuable account of these people. The Ababda inhabit the 
eastern desert from the Sudan frontier to north of the Kena- 
Kuseir road, and there are isolated colonies along the edge of the 
cultivation from Assiut to Korosko. In the time of Bruce their 
southern range w-as limited by the ’Atawna (Arabs) who have 
now vanished from the desert. Earlier yet Makrisi records the 
Beli (Bili) a tril)e of which scattered grouiis still exist along the 
edge of the cultivation—as being in pK)ssession of parts of the 
desert now belonging to the Ababda. The desert Ababda inter¬ 
marry with the Bisharin, and those settled in the Nile Valley with 
the Fellahin, but they do not appear to intermarry with any 
Arab tribes still carrying the desert tradition. Like other Beja 
tribes the Ababda wear the dint>a, the shock head-dress of hair 
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besmeared with mutton fat, though this custom is gradually dying 
out. Unlike their Beja neighbours to the south the Ababda speak 
Arabic, but coloured by Bedauye (To-Bedam) words, while 
transposition of consonants—Hamitic rather than a Semitic 
feature—often occurs. 

In phy.siquc the Ababda resemble the Beni Amer, and there¬ 
fore the predynast ic Egyptians, i.e., they are longheaded with a 
cephalic index of 73 6 and a stature of 1-63 metres. The Bisharin 
on the other hand present two tjqDcs, those of the Red Sea coast 
with a cephalic index of 74*7, and those living inland with a 
cephalic index of 7S.4, the latter substantially identical with the 
index given by Chant re, presumably derived from individuals 
living in or near the Nile Valley. (Murray, op.cit.) 

Tripoli.—Westwards beyond the Egyptian frontier knowledge 
of the physical anthropology of Tripoli is but slight. At the ex¬ 
treme west of Italian territory, i.e., in the area surrounding Trip¬ 
oli city, the sy.stematic observations of Bcrtholon and Chantre 
.show that the population is predominantly long-headed and of 
rather low stature (below i-65:}m.) but there is an island of high 
brachycephaly in the immediate area of Bu Ajilat, though these 
brachyccphals exhibit no marked departure from the general low 
stature of the area. Throughout the rest of Tripoli but few ob¬ 
servations have been made, certainly not enough to permit of any 
connected anthropological hi.story or de.scription of the country. 
The ()b.scrvation.s of the late Oric Bates at Mersa Matruh, not far 
east of the Egyptian frontier (“Archaic Burials at Marsa Matruh’’ 
.Ancient Egypt, 1915, Part IV., p. 158) suggest that at a period 
possibly as remote as that of the pyramid builders the population 
of the coastal plain was not unlike that of the proto-Egyptians, 
and presumably a people of some such type long continued to 
form the basis of the population of the coastal plain. Evidence 
such as that afforded by the ram of Bu llamama (in Algiers) 
crowned with the sun-disk and uraei, as well as the presence of the 
sun-disk on Carthaginian coins, indicates the very considerable 
cultural influence exercised by Egyj)t along the north African 
littoral in late dynastic times, but so far there is no direct ovndence 
of Egyptian influence on the physical anthropology of the coun¬ 
try. Nor is there any knowledge in this sense of the effect of the 
Roman occupation. Herodotus, however, describes the Libyans 
east of Lake Tritonis, i.e., the inhabitants of Tripoli, as nomadic 
and thus differing from the settled agricultural peoples of what 
is now predominantly Algeria, although it is clear that many of 
these people were in fact no more than semi-nomadic; the Na.sa- 
mones for instance with their main settlements on the Syrtic 
shore, left their herds in summer and went up to Aujila for the 
date harvest, just as some “nomad” Arab tribes of the present 
day sow their crop in the oases in the autumn, leading a more or 
less wandering life until the spring. 

Apart from the littoral belt the greater portion of Tripoli is 
desert or poor steppe, for the most part with an annual rainfall 
varying from three to less than ten inches, such a country can 
never have been densely populated or have offered any great 
temptation to highly civilized folk. The position is different with 
regard to nomads or semi-nomads; here is a sparsely inhabited 
area which could scarcely fail to attract the Arab tribes that 
poured into north Africa after the conquest of Egypt under the 
Khalif Omar, and again in the eleventh century when, in 1048, 
the Wazir of the Fatimid Khalif Mustansir launched a number 
of the nomad tribes of Upper Egypt, including the Beni Halal, 
against his master’s orthodox vassals of the northern African 
States. Each man was given a camel .and a gold piece on condi¬ 
tion that he w^ould settle in Maghreb, with the result that within 
two years Cyrenaica had been pillaged and Kairwan captured. 
But the western movement of the Hilali invasion did not stop 
here, for while the majority of the Beni Hilal settled in Tripoli 
and Tunis, and the Athbej passed into what is now Algeria, as far 
as the Aures mountains and the river Zab, the Makil pressed 
westwards as far as the high plateau of Morocco-Algeria. Be¬ 
neath this flood the Berber tongue largely disappeared, and except 
among the Beni M’zab, the Abadite schism was almost wdjjed out. 

At the present day the population of the coastal plain may for 
practical purposes be regarded as Arab, and since with the excep¬ 


tion of the towns and the oases of the far south the coastal 
plain—^never more than 20 miles in width and generally less than 
this—constitutes almost the whole of the available territory suit¬ 
able for agriculture, the Arab tribes of this area form the pre¬ 
dominant factor in the population of the country. Of these tribes 
the Awlad Ali may be taken a.s the type. Extending from the 
outskirts of Alexandria to the neighbourhood of Tobruk they 
grow a considerable amount of barley, and (at any rate before 
World War I) po.sses.scd horses, sheep and camels, the latter con¬ 
stituting their main wealth. Predominantly sedentary, and horse¬ 
men rather than camel-men, they yet live in tents. Their tribal 
organization is into sections and divi.sions as among the Arabs 
of the Sudan, whom (e.g., the Kababish) they closely resemble 
physically to judge from the measurements given by Chantre. 
But not all the folk who have been described as Tripolitan Arab.s 
are long-headed; an examination by Mochi (“Pre.sentazionc di 
cranii d'indigeni di Tripoli” Archiv. per I'Antrop. e la Etnol., 
Florence XL, 1912, p. 381) of the skulls from Tripoli in the 
National Museum at Florence indicates that they contain at least 
one hyperbrachycephalic group. Remarkable as is this fact, its 
significance becomes clear in the light of a serie.s of skulls de¬ 
scribed by Giuffrida Ruggeri (“I Crani Egiziani antichi e Arabo- 
Egiziani dell’ Universita di Napoli,” Atti della Societh Romana 
di Antropologia, XV., 1910, pp. 112 et seq.) from an ancient Arab 
cemetery at Abassieh near C'airo, with an average cranial index 
(13) of 85-3. The significance of lhe.se skulls and their relation 
to definite areas of round-headedness in Tripoli has been studied 
by Seligman (“The Physical Character of the Arabs,” J.R.A.I., 
vol. xlvii., 1907), who points out that their characters indicate 
that the Abassieh skulls belonged to natives of Southern Arabia, 
that brachyce[)haly prevails both in southern Arabia and in the 
Levant, and that both thc.se areas have contributed to the popula¬ 
tion of North Africa. 

Barbary (Tunis, Algeria, Morocco).^—Tunis, Algeria and 
Morocco, are but artificial political divisions of one natural area, 
which from the anthrojKilogical as well as the geograjihical aspect 
might still be called by its old name of Barbary. Its inhabitants, 
the Berbers, are commonly regarded as aborigines, and ajiart 
from immigrant stocks this seems to be true as far back as the 
end of the palaeolithic period. The physical anthropology of the 
natives gf Eastern Tripoli, Tunisia and Algeria, has been ex¬ 
haustively studied by Bcrtholon and Chantre (Rcc.hrrches a?i- 
thropologiqucs duns la Berherie Orient ale Tripolitaine, Tuni.sie, 
Algerie. Lyon, 1912). The following facts give a rough idea of 
the progressive weakening of Arab influence, passing from East 
to W’est, and the physical characteristics of the three main groups 
generally recognized. 

In Tunis, with a total Islamic population of something over 
two millions, there are about half a million Beiberized Arabs and 
le.ss than 100,000 Berbers, forming for the most part two isolated 
masses, the Matmata in the far south in the neighbourhood of 
Jebel Nefusa, and a group mainly of the Ahalxiite (Kharijite) 
heresy in the island of Jerba. Passing westwards to Algeria there 
are pure Berber groups in the Kabyle hills and in the Aures 
mountains. Apart from these two areas the reYnainder of the 
province of Constantine may be regarded as inhabited by Arab¬ 
ized Berbers except for a few Arab coastal areas. Numerically 
some 75% of the inhabitants of the province may be regarded as 
Berber or Berber-speaking, the remainder Arabs or partially Ber- 
berized Arabs. In the department of Algiers Arabs mixed with 
Arabized Berbers preponderate, while in Oran the Arab element 
is frankly dominant. In Morocco on the contrary the Berbers 
are not only in great numerical majority but socially form by 
far the most im^xirtant groups. Here it is calculated that not 
more than five per cent of the population are Arabs, with per¬ 
haps another five of Berberized Arabs, the remainder of the pop¬ 
ulation being fairly ecjually divided into pure Berbers and Ber¬ 
bers with a tinge of Arab influence. Nothing would be gained by 
attempting to enumerate the “Berber” and “Arab” tribes of 
Morocco. Westermarck (The Moorish Conception of Holiness, 
Helsingfors, 1916) divides the Berbers into five groups:—(1) the 
Ruafa—the Berbers of the Rif—whose country extends along the 
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Mfditfrnincan coast from the neij?hf)ourhoofl of Tciuan to the 
Algerian frontier, (2 f the Heraher, who inhafnt the mountain 
regioriH of Central Morocco arif] the eastern portion of the Great 
A*las; (31 the Shleuh. inhabiting the western part of this rarige, 
and to the south of it in the province of Sus a territory with an 
eastern frontier running from Dernnat in a south-easterly direc¬ 
tion and a northern frontier uniting I.)( rnnat with Mogador on the 
Atlantic cc»ast, following more or less closely the foot of the 
mountains ; (4 i the Dra'a, who inhaf>it the valley of the Wad 
l)ra‘a in the extreme south of Morocco; (51 various tribes 
living in the neighbourhocnl cjf Ujda. in the north-cast of the 
(c)imfry. d'hc- so-called “Arab^.” are the Jebala, the mountain¬ 
dwelling tribc-s of Northern Morocco, with their centre in the 
area betwee-n the Rif and I'ez anci extending wesfw'arcl.s of the 
latter. 

Physical Characteristics of the Berbers. —Morocco, is 
from the standpoint cd’ physical anthropology for the most part 
unexplored, Thrc-e physical lypt-s of Berber are, however,generally 
recognized; (j ) (all men, with a stature of about i-yom., dolicho¬ 
cephalic, with strongly marked .su[)raorbilal ridges, the face long, 
lending to oval, the cheek bones by no means prominent, nose 
long and narrow, chin septa re and rather scant heard. This type 
apfK’ars to form perhaps half the population of Tunisia and is 
widespread in Algeria, ( ) The second type i.s short, with a stature 
of about i bpn., longlic-aclc-d, with a prominent occiput so that 
the hc-ad w-hen vievea-d from tibcjve is distinctly pentagonal; the 
face is short and broad, the chca-k bones wcdl developed, the nose 
tends to be Itroad, the chin prominc-nl :ind often well bearded, the 
lips full. 'Fhis type is to be found in the mountains of central 
Tunisia, in the neighbourhood of (iabes and of Algiers, in the 
south of Algeria, as well as all over Morcxco. It seems to he gen¬ 
erally accepic-cl that the skulls found in the megalithic momi- 
nients ot this part of Africa belong to one* or other of these types. 
(3) 'I'he third group is of moderate st.iturc, 1-6401. to 1-65111., and 
brae hycephalic. 'I hc' face- is broad and short, the forehead round 
{homin'), nose short and broad. 'Fliis tyi>e is s|)<‘cially present in 
the Island of Jerba and in the oasis of M'zab; it is also found in 
the hills to the south of the Gulf of Gabes, western Tripoli, anci 
on the Algerian littoral, as wcdl as among the Kabyles and the 
inhabitants of (he Aures hill. Many of the M’zab have a skin so 
pale that they burn vvhc*ateii colour rather than brown in the sun. 

While the number of (he lilonde Berh«*rs certainly varies lo¬ 
cally and (heir projiortion has no doubt oftem been exaggerated (at 
least in Algeria), a comjietent anthropologist, the late Anthony 
Wilkin, specially studjing the problem, has recorded that of the 
ol)servecl population of El Arbaa fully JoVr were “fair men” 
(Amottf^ the Hrrhrrs of Algeria, i()0o, p. 77). Good observers 
always lay stress on the essentially w'hite ciuality of the skin of 
the pure Berber tribes. The origin of this blonde element has 
been much disc us.sed; it is no doubt foreign—presumably Nordic, 
with perhaps Alpine admixture—and it existed in Lilyya as long 
ago as the New liminre, as is shown by contc'mporary paintings 
in Egyptian tombs. 

Cultural Characteristics of the Berbers. —On the psychical 
.side .some of the main Berber characleri.stics can perhaps be best 
appreciated by contrasting (hem with those of (he Arab; more¬ 
over such a comparison is particularly useful since apart from the 
Nile Valley it in some sense embodies an ci>itomc of the history 
for some i..’oo years of the whole of North Africa. 

The Berber is es.srntially an agriculturist, with a passionate love 
of the soil upon which he has been born, though a keen trader, 
otten willing to take service abroad but always anxiou.s to return 
ti> his village in his old age or when he has amassed a comjK'tcncc. 
lie is a stern fighter, often a determined brigand and in religious 
matters a born sceptic, while his strong democratic tendencies are 
indicated by his social organization in which leadership is usually 
a matter of election, though raiding and war may give real author¬ 
ity to individual strong men which may to a limited extent pass 
to their descendants. In contrast, the Arab is typically a nomad 
pastorulist, whose attitude to agriculture is mirrored in the proverb 
that shame enters wdth the [)lough, a poor worker, whose real 
courage is less likely to Ik? shown when raiding than on a point 


of honour or as an expression of his religious faith. Moreover, 
Arab society is essentially aristocratic; the Arab is, and always 
has been, ruled by hereditary leaders, anci his struggles when he 
does revolt are spasmodic, and directed against the individual 
rather than the .system. With this aristocratic and religious bias 
there exists a strong contempt not only for the stranger but for 
Muslims of other sects, and here again he stands in strong con¬ 
trast to the Berber. These contrasts are of course not absolute; 
there are nomad Berbers, and many sedentary .\rabs; some Ber¬ 
bers become really good Mohammedans, though generally there is 
much truth in the epigram that the Berber is not a Mohammedan 
but only think.s he is. Moreover, in the West, if., in Algiers anci 
Morocco, there is always the difiiculty of knowing w’hether a given 
people not obviou.sIy Berber or Arab should be regarded as 
Arabized Berbers or Berberized Arabs. Here social organization 
and history rather than language .seem to he the best guides. 

Political and Social Organization of the Berbers.—In 
spite of the religious and cultural influence of Islam the social or¬ 
ganization of the Berbers differs in every essential from that of 
the Arabs. The following outline {sff Ma( Tver and Wilkins. 

Notes, London, iqoi ), in principle valid throughout Bnrl)ary, 
ap)plies spc'cilically to the Kribyle Hills. The Berbers are typically 
hillrnen, living in isolated villages, formerly often well fortified or 
with a central citadel, and, while possessing flocks and herds 
which in particular instances may regulate their mode of life, 
are e.ssentially skilled agriculturists, who have long j)ractisecl irri¬ 
gation and are cjuick to take advantage of every scra[) of cullic- 
able ground in the difficult and often sterile hills .miong which 
they live. 

The unit of government is the village, each iios.sessing complete 
autonomy. A number of villages form the tribe, the connection 
being administrative and not regulated by kinship. A union of 
several such tribes may be termed a Conlederai ion; the bond is 
looser than in the lower federative grade and the confederation 
never interferes in the affairs of its tribes unle.^s direi tl>' aiipealed 
to or when vitally neces.sary. In time of war a head is ajijcointed 
for each of the tribes and for the confederation. The tribe has 
delilicrative and administrative duties, such as the determination 
of cpiestions of jK-ace and war, the making of roads, and manages 
tril)al property such as mosciues, tombs of saints, and educational 
establishments; it is concerned with the levying of taxes necessary 
for these purposes, and m.ay act as arbiter iielwc'cn \’illages. A 
general assembly of the tribe is almost unknown, its affairs being 
managed by a deputation of the chief men from e.ich of the vil¬ 
lages composing it. 

Every’ village i.s brought into contact with il.s neighbours by 
means of its sof, of which (here arc always two, the term signify¬ 
ing a group whose members covenant to render mutual aid to one 
another in ca.ses of necessity. In each village the two soj are 
in some sen.se o{)po.sed, and each sof will be allied with similar 
fraternities in neighbouring villages, the ramifications of the sof 
organization extending through entire districts. Within the village 
the numibers of each sof are united by the closest bonds, the obli¬ 
gations ranking above all personal interests and even ties of 
kinship. Nevertheless, though loyal to his sof while he is a 
mrml)cr of it, the Kahyle thinks little of transferring his alle¬ 
giance from one sof to another if he thinks he will gain thereby, 
and outside (he village the members of a sof though willing to 
a.ssist their fellow’s w’ith provisions and e\en with money would 
expect to be paid for any active armed assistance they might 
give. The funds of the sof are raised by subscription from mem¬ 
bers and are administered by the heads of the organization, usually 
men of powerful families and of private w-ealth, who may dis¬ 
burse considerable sums on secret services w’ithout rendering 
account to the members. 

Within the village affairs arc controlled by the jemda, the gen¬ 
eral assembly of the citizens, of which every adult man is a mem¬ 
ber though in practice only the old men and heads of families 
exercise the right to speak. Nothing which concerns the W’elfare 
of the village escapes the control of the jemda —it exercises 
judicial authority, makes laws, levies taxes and administers the 
public property. Decisions are not taken by a majority of votes 



ANTHROPOLOGY] 


AFRICA 


but unanimity is required, and if the assembly fails to arrive 
at an agreement the discussion may be adjourned, or reference 
made to an arbiter chosen from among its members or from 
another village. The executive head of the Assembly is the Amin, 
sometimes called atnekkeran (chief) or cwirdn (old man), usually 
a member of one of the leading families, a man of wealth and 
able to rely absolutely on the support of his sof. He is put for¬ 
ward by the influential persons of the village, the appointment 
t)eing ratified by the A.s.sembly. llis duties include public finance, 
but except in small matters he has no independence or initiative 
and cannot act without the consent of the jcviaa, over whose 
meetings he presides. He has assistants who are in some sense 
“police,” supervising the various quarters of the village and 
giving information of all that passes. 

Although emphasis must be laid on the agriculture and even 
the horticulture of the Herbers—the Shawia of the Aures Aloun- 
lains and the Kabyles being regarded as typical—the Berbers 
arc also pastoralists, and in (he higher mountains the seasonal 
change of pasture-land (cf. French transhunumcc'), plays an 
important jiart in their social life. Thus in the Middle Atlas, a 
tract of plateaux' and peaks some 7,000 feet high merging in the 
west into the Tadla plain and in the south into the High Atlas, 
there is a heavy winter snowfall as low as 3.000 feel, which de¬ 
termines a Iranshumancc of the winter type (as in Europe in the 
Carpathians and Balkans), the flocks being driven down to the 
lowlands. The familiar summer type of transhumance of the 
Mediterranean valleys also occurs in the Middle Atlas, the ani¬ 
mals leaving (he dried sun-parched valleys for mountains; indeed 
in the Middle Atlas some tribes—as the Beni Mgild—practise both 
forms, and such tribes when the winter movement leads them far 
into foreign territory do in fact approach a nomadic life. The so- 
called nomadism of the Herbers in Morocco .should not, therefore, 
be classed with the wanderings of such true nomads as, c.g , the 
Berber-speaking Tuareg. 

Arts and Crafts.—The Berlxrs are good craftsmen. The best 
Kabyle silver work is probably as good as any made by Africans, 
many of their tribes make excellent cari)ets. and in studying their 
decorative art it is po.ssible to make the generalization that apart 
from Arab influence their limiting lines are straight, not circular 
or even arcs of circles. This is particularly obvious in their archi¬ 
tecture, even when advanced, as in the minarets of their finest 
mosques, c.g., in Marrakesh, Rabat (and even in Seville) the 
mos(]ue towers are square in section, or sometimes hexagonal, con¬ 
trasting notably with the rounded minarets of Egypt and the Near 
East generally. So loo the designs woven into their carpets by 
the more typically Berber peoples of Morocco is geometrical, often 
rectangular, and always made up of straight lines. Nevertheless, 
Arabic influence has brought in the arc and the cupola, the latter 
as common in the Qiibba (saints’ tombs) of the countryside as in 
Egypt. 

The hand made pottery of the Berbers of Algeria, and espe¬ 
cially of the Kabyles has excited much interest; it was even sug¬ 
gested that it betokened a direct and somewhat close relationship 
between the ancient inhabitants of Algeria and the proto-Egyp¬ 
tians (Maciver and Wilkins, op. cit., give good coloured plates 
of Kabyle pottery; see also pai:)crs by Maciver and by J. L. 
Myres in vol. xxxii., 1902). It is now generally held 

that the red-faced pot fabrics of Kabylia descend directly from 
(he widespread red-ware of the Neolithic period, so that their re¬ 
semblance to certain types of pottery of pre-dynastic Egypt is 
secondary. As regards the characteristic geometric designs, usually 
black on white or yellow, of the area, these too descend from 
the endemic geometrical art of north Africa, though affected by 
Mediterranean influences, especially Aegean. Further, since the 
Punic settlers of the early Iron Age used the wheel, the survival 
of hand-made fabrics in the mountains is of interest as defining 
the rather limited quality of outside influences to which the 
mountaineers have been subjected. 

Medicine and Surgery. —By far the greater part of medi¬ 
cine proper is little more than magic, but there is evidence that, 
in spite of the reccvcnized danger of the necessarily large doses, 
henbane {Hyoscyamiis ulbus) may be used before oi)erations 
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for its sedative and alleged paralytic and anaesthetic qualities, 
while in surgery trepanning i.s successfully ix‘rformed for frac¬ 
tured skulls. The dura mater is never incised—indeed every at¬ 
tempt is made to avoid touching it—and the danger of the brain 
bulging through the wound (hernia cerebri) is appreciated and 
special means taken to prevent it. As might be extiected, dead 
bone is freely removed when necessary, but the repair of limbs 
does not stop here; hone grafting is practised, grafts taken from 
a dog being most api)roved. and the cases recorded seem to 
indicate that the oiieration may be successful. Other operations 
include the removal of pterygium from the eye, and, it i.s said, 
occasionally lithotomy. 

Berber Folklore. —The folk beliefs and customs of the Ber¬ 
bers arc particularly well known as the subject of the classical 
works of Douttc & Religion dans I'Afrique du Nord, 

.Alger, 190S) and, especially, Westcrmarck {Marriage Ceremonies 
in Morocco, 1914, Ritual & Belief in Morocco, 2 vols., 1926). 
Among outstanding examples of the successful study of the magic 
and superstitions (in the sen.se of unorthodox beliefs) of a bar¬ 
baric people, may be mentioned the ceremonial use during the 
ijs/iura ceremony {i.e., the festival held on the tenth day of Mo- 
harram, the first month of the Muslim year) of two figures, male 
and female, called by the names Yag/iussa and Yauha, who ac¬ 
cording to local poi)ular belief were i<lols of olden days. The.se 
can be none other than the pre-lslamic gods Yaghuth and Ya’uq 
mentioned in the Koran {sura l.\xi., v. 23). The extreme rarity 
of the persistence of the names of pre-lslamic deities makes this 
of ])articular interest, and suggests the early date at which Arab 
influence began to be felt. 

Hini.ifKiRAi’MV.—Works meritionc'd in the text, also, Villrs rt Tribus 
(III AJaroc, tomes J-7 (Paris, 1915 -21); Archives marocainrs, Publ. 
de la Mission Scienlilique dn Maroc (Pari.s, 1904- ) ; Hanoteau and 

Letourneu-x, La Kabylie cl Ics Coutumes Kabyles (I’aris, iH<)5; in 
three volumes, invaluable with regard to law and custom) ; Stuhlmann, 
Lin bull urf^eschirht lie her Ausjlug in den Aures {1912); Oric Hates, 
The Eastern Libyans (1914, Archaeology, and Egyptian connections 
of Tripoli); Gsell, llisloire Ancienne de I’Ajriqur du Nord (1914) j 
Peyronncl, Le Probldme Aord-Africain, vol. 1 (1924). 

Sudan. —The Anglo-Egyptian Sudan, including Darfur, in¬ 
corporated in 1916, has an area of over a million square mile.s, 
measuring roughly 1,300 miles from north to south (lat. 22*^ N. 

to lat. 4^^ N.) and at its greatest 
breadth over 1,000 miles from 
east to west (long. 21“ 30' E. 
and lung. 30® E.). It is divided 
into fifteen Provinces and one 
Military District, the latter the 
Sobat-Pibor between the Nile 
and the Abyssinian frontier. 
Although a number of these 
Provinces are well characterized 
units from the historical or geo¬ 
graphical standiioint, (hey arc not 
generally delimited on lines of 
ethnic significance, and no at¬ 
tempt to hold 'to them will be 
made in the following account. 

The population of the Anglo- 
Egyptian Sudan may most con¬ 
veniently be considered under 
two headings, Northern or Mo¬ 
hammedan, and Southern or 
Pagan. The former embraces the 
p2oples of the dry regions of the north, Islamic in religion and cul¬ 
ture, predominantly Arab in language, and at least in part Arab in 
origin. The Pagans include the great mass of the negro or ne¬ 
groid tribes of the south, though nowhere are the two zones 
clearly defined by any single degree of latitude. 

Even the northern area has no ethnic unity: in the east the 
Red Sea and Kassala provinces are in the main Hamitic, and many 
of the riverain Arabs of the White and Blue Niles carry at least 
as much negro as Arab blood, both superimposed uiKin older 
Hamitic slocks which were predominant in the land before the 
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introduction of Islam In (he south, although the negro has given 
his name to the Sudan (liilad el-Sudan, the Land of the Blacks 
of mediaeval Arab authors; and has excited the greatest interest 
from mediaeval timrs onwards, yet adequaU,' knowledge is lacking 
of the habits, rustorns and religion of any one tribe. 

The tribes of the Northern area bel(»ng t(» two great familitrs, 
(a) Hamite, and (h) Arab. The Hamites pr(i|Hr include the 
grouj) of tribes kisown historically as the Heja ((/i’.) inhabiting 
the Red Sea I’rcjvinte and outside the Anglo-Kgyptian Sudan ex¬ 
tending into Kritrea Less purely Harnitic, but none the le.ss to 
be clas.sed as llaniites, are the inhabitants of Nubia, romnionly 
calh’d iterberines or Uarabra (q.v ), for, in spite of much negro j 
blood and a language which is conirnonly regarded as ri«“gro. his- | 
tory indiiafes that fundamenlally tiny ari* of llainitic origin, 
while their civili/-a(ion i.s not and s»’ems m ver to have been negro 
in character. (.S’ee Arabs; Bakabha; Hi.;a.) 

The true negro undoubtedly represents one of the most prim¬ 
itive of the Afriian stocks, llis main idiysii .il < haracteristics are 
tall sl.iture, a ‘‘bhn k ' skin, woollv h.ur .md inoilerale dolicho- 
te[)haly, a flat broad nose and lhi( k and often everted lips, 
prominent cheekbones and a varying degree «)! prognathism. With 
these (lualilies there go <(‘rlain ( ullural ( haraiterislics. Such true 
negroes are found in (he far wa-slern Sudan and the Guinea Coast, 
but hardly in the valleys of the Nile or of its affluents where as 
far as many of its most characteristic groups are concerned there 
is evidence of old H.unilii nii.xlure. It is indec-.d scarcely possible, 
to go further than this at the present lime. In a classification 
proposed by VVesterniann, based on linguistic criteria, (he term 
Nilotic is used in a sen^e so wjile th.it it seems to signify no more 
than related to the Nile valley, but within it three groups are con- 
stitufc’d, “High,” ‘‘Middle ’ and “Low” Nilotic, which in part at 
least may be natural 

I. The High Nilotic group, comiirising Mitlu, Madi. Ahukaya, 
Altaka, Luba, Wira, Lendu and Morn. 

i. The Middle Nilotic grouj), comprising Sliilluk. Anuak, Beir, 
Jur, Belamia and many of the peoi>les ol Laslorn I'ganda, the 
Acholi, Lango (c/.7' ). Aturu .ind Jaluo. 

'Fhe Low Nilotic group, com[>rising Hinka and Nuer. 

This dassitication, though of wader geographical scope, cm- 
brac'e.s the- whole of the Anglo-KgypliBti Isudati. hut the Bari with 
their numerous const it uenl “sub-t ribc-s” are not mentioned, nor 
are the Lotukc)-.siH aking tribes, Westermann j)laces the- former in 
his Nilofic-Hamitii group, /.e. with (lie Masai, Turkana. etc. to 
which (h»' Lotuko'S|K‘aking tribes may also be assigned. For 
descriptive purposes, (he following scheme is proposed. 

A. 'rail “bl.uk” cioliclic.icephals, comprising Hinka, Shilluk, 
Nuer, Anuak. with peiha{>s some others as yet uncla.ssitied. 'Fhese 
are the* typical Nilotes of most writers, and in this article the 
term will he eonltnial to this group. The mc's.Uiceph.ilic Acholi 
no doubt arose within this group, which probably also gave origin 
to the Belanda and the* (Shilluk-.speaking) Jur 

B. Tull ‘ black’’ mesatiiepli.ds (probably sometimes brachy- 
ccphal.s) comprising some Nuba ami probably a numjn'r of the 
little-known tribes of Dai Fung, including the Barun. 

(', Medium st.'itured “black’ clolichocephals, comprising the 
Bari (but iirobably not the majority of the Bari-sjK'aking tribes 
of the west bank), the Lotuko-speaking tribes and {RThai>s .some 
of \^’e.stl■rma^n',s High Nilotic group. 

D. Short mesaticcphals. with skin showing a copiKTV tinge— 
the Axanclc'—or with blacker .skins as the Bongo, Mitlu and prob¬ 
ably a numluT of the tribes now constituting the A/ande nation. 
Knowledge of this group is very limited 

This dassilication by no means includes all the tribes of the 
Sudan. Many of the' peoples of the Bahr-el-Ghaxal Province are 
quite unknown ethnologic the Moro, the Kaliko, the 

Bukuru (Balnukur’j and the Liggi, and ttven fhe relations of such 
important Bari-speaking tribes of the west bank as the Mandari, 
Kuku, Kakuak, Nwingbwara and Fajelu, are far from dear. Nor 
i,s there :iny substantial knowledge of the Madi, who in the south 
cross the political boundary info Uganda, In the east, on the 
borders of Uganda and Aby.ssinia, are groups of unknown tribes, 
some of which may constitute ethnic units, e.g. Didinga, Longarim, 


Murle, with perhaps further north and nearer the Nile the Beir 
(Ajiba), all said by J. H. Driberg (unpublished information) to 
siK*ak dialects of one language. The position of the Dongotono is 
obscure, while Driberg considers the Lorwama to be a section of 
Lotuko-.speaking Lango. (C. G. S.) 

BinLMRVRApnv.—D. Westermann, The Shilluk People. N. D. IT A. 
MacMichacl, Tribes of Northern and Central Kordofan (igi2); 
History of the Arabs in the Sudan (iq22). Sudan Notes and Records 
See also Arabs; Hkja; Bakkara; Bahabra; Nii.oies; Baki- 
SM.AKiNc Tniiif.s; LoAri'Ko; Ntba, Tuf.; Hamkc,; A/an’de, Tiif,, 

EAST AFRICA 

The geographical area which is included under this desig¬ 
nation extends roughly from the north frontier of Kenya Colony 
as far .south as the Zambezi, and includes Kenya Colony, the 
Uganda Protectorate, Tanganyika Territory, Nyasaland and Por¬ 
tuguese Last Africa. 

We cannot .say for certain who were the original inhabitants of 
this vast territory, for as yet our archaeological data are too 
scanty, but a number of tribes preserve in their mythology 
and legends recollections of what may have been a bygone 
autochthonous race. Thus the Akikuyu tell of cannilial dw’arfs 
known as Maitoachiana, and both the Nandi and Masai have tra¬ 
ditions of fantastically shafFcd ogres with cannibalistic instincts. 
Probably the nomads, who still exist under a variety of names 
wherever the natural conditions permit, represent the earliest in¬ 
habitants of whom we can have any knowledge. In this area they 
occupy a subordinate, almost a servile position, live by trajiping 
and hunting, or by collecting roots and berries, are often shy, 
elu.sive creatures of the forest, rarely seen, and at other times arc 
engaged in what (heir neighbours consider the; menial task of 
black.sinilhs, and always dreaded for their knowledge of poisons 
and witchcraft. Excluding the.se nomads, the races of East Af- 
ric.-i f.ill into the following groups; (i) Bantu; (2) Nilotic; (3) 
Nilo-Hamitic. The Bantu are sulidivided into Lacustrians and 
ea.stern Bantu. The classification is really linguistic, but hajipens 
to be .sufficiently valid in this case as a cultural criterion. 'Phus 
by Bantu are meant all those peoples of Africa who u.se the root 
ntu or some similar word to expre.ss human being. Ba- is the plural 
ptMsonal prefix of which mu- or omu- is the singular. 'I'hus we 
speak of MUganda, a Ganda person and Baganda, Ganda peo{)le. 
As the prefix is really redundant we shall refer to the Bantu 
tribes withentt the i)refix and speak of Ganda, Nyoro, Swahili and 
so on 

The history of East Africa is the history of (he Hamites. for 
the various grouj^s are differentiated by the degree and nature of 
their Hamilization. The Bantu-.speaking peoples are an early mix¬ 
ture of negroes and Hamites, and a series of later weaves from the 
north-east, culminating in the great upheaval of the i6lh century, 
of which the Galla expansion under Mohammed Granyc- and his 
invasion of Abyssinia in 1537 was a symptom, profoundly 
affected East African cultural relations. The Lacustrians were 
further Hamitized and a Hamitic autocracy imix)scd itself on 
many of (he conquered Bantu p)eoples to the north and west of 
Lake Victoria. The Nilotic.s or inhabitants of the Nile valley, a 
parallel fusion of negroes and Hamites. wdth pos.sibly a Semitic 
element added as well, were dispossessed of their tribal terri- 
torie.s in what is now the south-eastern Sudan and were dispersed 
by invaders from the east. The bulk of them moved northwards 
and became the modern Shilluk. Dinka and allied tribes, but a few 
followed natural lines southwards, and to-day are known as the 
Acholi. Lango, Alur, Jopaluo and Jaluo. The invaders themselves 
were what arc often known as “Half-Hamites,” a rather meaning¬ 
less tenn to which Nilo-Hamitic is preferable, as they arc in fact 
increasingly Hamitized Nilotics. Southern Abyssinia and regions 
round Lake Rudolf have during the last 400 years witnessed 
a perpetual ebb and flow of immigrant f)eoples, more and more 
Hamitized, who w^ere deflected by the Nile valley and moved 
southwards to populate the highlands of Kenya Colony and Tan¬ 
ganyika, until gradually the whole area from these highlands to 
the Horn of Africa was filled up with mainly pastoral peoples of 
Hamitic ancestry. This centrifugal movement southwards was 
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only checked by the intervention of western Powers in whose ab¬ 
sence the process would undoubtedly have continued despite tem¬ 
porary checks such as the defeat of the Masai at the hands of the 
Bantu Hehe. This wedge of Nilo-Hamitics thrust southw’ards into 
Bantu areas appropriated the highlands to their pastoral require¬ 
ments and separated the eastern Bantu from the Lacustrians. The 
eastern Bantu were agriculturalists and content with the lower 
highlands and the coastal regions, but under the stress of isola¬ 
tion came very much under the influence of their Hamitic neigh¬ 
bours, and though linguistically they remain Bantu they have as¬ 
similated many of the characteristic features of Hamitic culture. 

The coastal belt and the adjacent islands, including Zanzibar 
and Pemba, are inhabited by the Swahili, whose language is 
morphologically Bantu and who are therefore generally classed 
as such. Culturally, however, they are not homogeneous and have 
few Bantu affinities. Since Abdul Malik bin Muriani brought his 
Syrian builders in a.d. 659 to found his African kingdom, a suc¬ 
cession of colonizing waves from Persia and from the Oman es¬ 
tablished a Mohammedan empire over the whole coastal region 
from the Lamu archipelago to the Zaml)ezi. These immigrants 
brought their own culture, interbred watii and as.similated the local 
Bantu at each of their administrative and trading centres. Thus 
was gradually formed the Swahili language. largely Arabic in 
origin, though structurally Bantu; and this was the genesis of 
what are now known as the Swahili people, or more jiroperly the 
Swahili-speaking peoples, a heterogeneous conglomerate of local¬ 
ized dialects and customs, based on the original Bantu tribes W'ho 
both assimilated the alien Mohammedan culture and incorporated 
iji it no inconsiderable portion of their own. There were early 
C'hinese voyages to the east coast of Africa, relics of which in 
f)otfery and coins, have survived on the coast from Lamu south¬ 
wards. The Mongoloiil eye found sporadically throvighout this 
area, may also be a survival of Chinese intiltration, though other 
ex])lanations are possible. 

The Lacustrian and eastern Bantu meet in Tanganyika Terri¬ 
tory and gradually the typical Bantu characteristics rcas.sert 
themselves, though now we lind a social organization with a more 
pronounced military bia.s than we encounter farther north. Typ¬ 
ical of such tribal polities are the Hehe of Tangan>ika Territory 
and the \'ao of Nyasaland, whose organization, though much the 
snme as that of their neighbours the Anyanja, is more clo.scly 
knit and adapted to the exigencies of war. This may in part be 
due to the influence of the Angoni, an offshoot of the Zulu who 
fought their way north and penetrated a.s far as the southern 
shores of Lake Victoria. 'Fhey were finally conquered by the 
Nyamwezi, a tribe also Zuluizcd and organized for military pur¬ 
poses, and were permitted to settle in their present homes. The 
Simba appeared on the lower Zambezi in 1540 and triumphing 
over the Portuguese and their African allies pushed north-east 
and succeeded in capturing Mombasa, bcfgre they were finally de¬ 
feated and apparently annihilated near Malindi. The whole of 
this southern area has for centuries been the battle-ground of 
warring tribes, marching and counter-marching in almost inex¬ 
tricable confusion, achieving an evanescent eminence and as rap¬ 
idly fading to comparative insignificance. Consequently there are 
fewer individual characteristics, the distinctions are less clearly cut, 
and their affinities are southern and western rather than northern. 
They belong to the southern Bantu more than to the Lacustrians 
despite the common characteristics which are part of the Bantu 
inheritance as a whole. The Thonga of Portuguese East Africa, 
for instance, very definitely merge into the southern complex and 
in Nyasaland the Anyanja extend into Rhodesia and come into 
contact with distinct Zambezi affinities. 

In an area so complex and so full of cultural conflict it would 
be difficult to summarize the salient characteristics both briefly 
and adequately. Overlapping between the different groups is in¬ 
evitable owing to the diffusion of cultural elements from one to 
the other and emphasizes the impossibility of a rigid classifica¬ 
tion. A fair picture, however, may be obtained of tribal cultures 
(social organization, mode of life and religious beliefs) by a con¬ 
cise examination of representative tribes in each group, with allow¬ 
ance for individual variation from the norm. The nomads require 


separate mention, and the Ganda and Ankole represent the Lacus¬ 
trians. The N>nka group represent the eastern Bantu. The Hehe 
and Angoni represent the fusion of the Lacustrians and the east¬ 
ern Bantu with their southern influences. Lango represent the 
Nilotics and Masai the Nilo-Hamitics. 

BiBi.iocRAriiv.- Sir Charles Khut. Thf Easl Ajrican Protectorate 
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und Industrie in Ostafrika (1910) ; A. Werner, British Central Africa 
(1906) ; H. R. Wallis, The Handbook of I'fianda (r02O)- 
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WEST AFRICA 

West Africa was inhabited in prehistoric times, ancient stone 
implements being found in Senegal, the Sudan. French Guinea,( 
the Ivory Coast, Gold Coast and Nigeria, and sites are frequently 
found in the Sahara in regions now barren, but which no doubt 
anciently enjojrd different climatic conditions. North Africa 
was probably peopled by men of Mt'ditcrranean race, then by 
Eastern Hamitic people (dark-skinned, fin(> features, soft hair), 
the modern Berber resulting from their admixture. Later came 
the Jews and Arabs. The Pygmies or Negrilhn's, were jmshed back 
by negroes from C(‘ntral Africa, and were es(al)lishe(l in (he area 
lying between (he Sahara and (he Gulf of Guinea and between 
(he Atlantic and Lake Chad. Negrilloes and negroes at first inter¬ 
bred among themselves, then mixed with Berbers and peoples of 
Hamitic ami Semitic stock, thus giving rise to higher grade peoples 
such as (he Bornuan, Kanuri, JIausa, Mandingo, Yoruba and 
Ashanti. 

Principal Ethnic Groups.—The following provisory classi¬ 
fication rests on physical, cultural and institutional data: 

1 . Whitt’race: Berbers, Fulani 
II. Black race; a) Sent galese-('.uinea family 
h) Nigerian Senegalese ,, 

c) Volta 

d) (.uinea „ 

r) Lower Nigerian ,, 
j) Ilausa „ 

Social Organization: General.—The social unit is the 
family in the strict sen.se, and more often the extended family, a 
group oecuj)ying the same enclosure whose meml>ers arc divided 
into classes consisting of parallel generations having equal rights, 
with labour and ownership in common. Scv^eral related family 
groups form a village (|uarti'r. The distinc t and organized clan is 
rare; more easily distinguished is (he identity of the tribe and 
sub-tribe. Matriarchy is rare. Marriage i.s seldom exogamous, 
nearly alw'ays patrilocal; the children are attributed to the father, 
and descent i.s usually traced in the paternal line. Family author¬ 
ity devolves upon the father or the patriarch assisted by elders, 
('ommon ownership of family goods, with individual ownership 
of f>er.sonal projwrty, is almost universal. Women are usually at 
liberty to dispose of their own projterty. Succession to the fam¬ 
ily possessions, of which women form part, is vested sometimes in 
the brother and sometimes in the .son of the decca.sed. (Jn the 
Ivory Coast, in the Upper Volta and Nigeria, a husband allows 
his wife to cohabit with another man, (he chiklren belonging to 
him. Marriage between brothers-in-law and sisters-in-law is 
frequent. Personal posscssion.s are heritable in the same way as 
family goods, but frequently men succeed to a man’s goods and 
women to a woman’s. 

Government. —Many bush ijeoples (Liberia, Ivory Coast, 
Southern Nigeria) and peoples of the I’rench Sudanese region 
(Gourounsi, Bobo, Lobi, Bariha) live in small inclcpendent groups. 
Elsewhere kingdom.s have been constituted, very often theocratic 
in character and ruled over by a priest-king or by a king and a 
priest reigning together (Nigeria, Dahomey, French Sudan, Upper 
Volta) and uniting the c ivil and magico-religious power. Mini.sters 
and councillors as.sist the sovereign. I'hc Queen-Mother (Gold 
Coast, Nigeria) posse.sses authority. The heir to the throne is 
often chosen, by an electoral group, from certain families accord¬ 
ing to local hereditary laws. 
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Religion.—Islam spread, in particular, over Mauritania, Sene¬ 
gal, I he Guineas, th«' Niger valley, the Hausa country, Bornu and 
Nigeria; elsewhere, there is general belief in a supreme deity, in 
a sky and an earth god, and in inferior gods. Resfx*ct is paid to 
ancestors, (iod.s and ancc.stors share in the life of the social 
group. V'arious methods of divination are in vogue to ascertain 
their will Iniradiun of certain sacred inhibitions (murder, the 
shedding of Idood 1 are displeasing to the gods and are regarded 
as sins and ref|iiire c omiM-nsation aiui ex[>iation. Family and clan 
cults are found, nior(‘ rarely tribal cult.s. Sacrifices, frequently of a 
seasonal character (altars, trees, stones, hills, streams), insure 
fertility and fi-cundity, there being a tlo.se association between 
rnagit and religion, d'he head of the family is the domestic priest, 
and the descendanl of the first oct upant of the (ountry is the 
[iriest of the earth. Sateril(»tal colleges, male and female, are fre- 
(|Uenl (I)ahotney, A.shanti, ^'orub.a), 'Prates of ttttemism are 
found in I reiith Sudan, Ashanti, Dahomey, Nigeria. Numerous 
tribal. (Ian, family, individual, txtasional and professional tal)U.s, 
probably of lotemit origin, are recorded. 

Belief in witclnrafl is general, the sorcerers being supposetl to 
be .able to ebangt' themselves into animals, injuries to the animal 
irilliilctl during the tnetamorphosis appearing on tht* sorcerer’s 
body. 'I'liere are special laws ami putiishmeiits for sorcery. 

Initiation of members of tin.- sf)( ial group is by successive de¬ 
grees in .set ret teremonies to adolesc ents, adults and men of 
full exjierieme. 'Ihi N’ seclude the grades in the forest or in sacred 
grovc.s, d'he neophyte is c onsiderecl to have died and to have been 
reborn with a new personality, and receives instruction (moral, 
religious, technical, aesthetic ) His jiosition in the grouj) depends 
oti initiation, d'here are similar bul less t t)m[)licaled ceremonies 
lor women. 

In Nigeria the* king was fitaiuently sl.un after be had reigned 
for a certain period, or when lie grew old (’S'oruba, Jiikun, Hausa i; 
the same custom appears to have cxistcHl in the French Sudan 
(Mandingo, Dugoni, 

('annibalism and head-hunting have almost disaiipeared, l)Ul 
existed on the Ivory ('oast, in Liberia. Dahomey and Nigeria. In 
former times human sacrifices were followed almost everywhere' 
by a feast at which the virtim was eaten (H, Lab.) 

SOUTH AFRICA 

7 'he natives of Africa south of the Kunene, Okavango and 
Zambe/i rivers fail into three main divisions, known respectively 
as Bushmen, Hottentots and Bantu. These divisions represent 
a serie.s of successive waves of southerly migration by which 
the peopling of (he country has been effect eel. The Bushmen, 
a race of short yellowish-brown nom.id hunters, are the earliest 
human inhabitants of South Africa of whom (here i.s any re¬ 
liable historical rcaord. Recent archac'ologic al research, however, 
ha.s established clearly that (hey were not the fir.st to occupy 
tlie coiimry, luit are an iinading pco[)le who superseded the orig¬ 
inal inhabitants ol this [carl of South .Africa. From the 
evidence aflorcleci by their cultural remains it sc-ems likely that at 
a very early time they occupied the hunting grouiul.s of tropical 
Fast Africa and gradually passed southwards until, when the 
written history of the country begins, (hey were roamin;^ all 
over the territory south of the Zambtv.i river. 

By this lime they were already being encroached ujKin by the 
Hottentots, who resemble (hem greatly in racial characters and in 
language, but are a pastoral people with a more complex material 
culture and social organization The Hottentots seem to have 
sprung out of a mixture* of the old Bushman population of East 
Africa with an c'arly migration of Hamites from whom they ob¬ 
tained (heir cattle and certain elements of their language. They 
migrated south later Ihtm the Bushmen, and after crossing the 
iipl)er waters ol the Zambezi pas.sed on to the west co.ast and 
down to (he south coast, where they were found by the first 
Europeans to touch at the Gape. 

The Bantu ^leuples are the latest of the native inhabitants to 
have entered South Africa They all sjjcak languages belonging 
to the characteristic Bantu language family of Africa {see African 
Languages), hut in racial characters they vary considerably, 


though certain negro characteristics predominate. They seem to 
have originated as a distinct variety somcw'here in the neighbour¬ 
hood of the Great Lakes and to have migrated South at various 
times between about the 12th and 15th centuries, each of their 
main groups (see below, Principal Groups) representing a differ¬ 
ent series of tribal movements. 

The impacts upon one another of all these different peoples, and 
the later advance inland from the Cape of the Eurojican settlers, 
resulted in a complicated series of wars, migration.s and ex¬ 
terminations, in which the Bushmen and the Hottentots were al¬ 
most completely broken up, while the 
original distribution and condition of 
the Bantu were p)rofoimdly disturbed 
(xce SotriH Africa, History). 

Principal Groups.—At the present 
time the Bu.-hnien are confined to the 
Central and Northern Kalahari and 
neighbouring regions. They are there 
found chielly in the soiifhern portion, 
each speaking its own language (see 
Bushman Lanc.uagks), but as a result 
of intermixture with the neighbouring 
Bantu peoples (hey have to a great ex¬ 
tent lost their purity of race. The Hot¬ 
tentots were formerly divided into four 
main section.s—the Nania, Korana, 
Gonaqua and old Cajie Hottc'nlots- but 
of lhe.se the only relatively compact 
t he kvhc 

found chielly in the southern half of 
South-west Africa. The others have 
either died out or completely lost their 
racial entity. The Bantu [ceoiiles, on the 
other hand, are still vigorous anti {lowcr- 
ful, and arc increasing in numbers. They arc divided into numer¬ 
ous small tribes which on the basis of cultural and linguistic 
differencc.s, may be classified into the following groujes;— 

(<7) Eastern, or Zulu-Xosa, which occupies (he* coastal region 
East of the Drakenberg mountains and South of the Sabi river. 
This group includes the so-called “Kafirs” of the Transkei {i.c., 
the AmaXosa, AniaMpondo, AmaMpondoini-d, and AmaTembu), 
the “Fingoes’’ of the Cape Proxance, w'ho are the fugitive 
remnants of tribes broken up in Natal during the great inter¬ 
tribal wars at the beginning of last century, the Zulu peoples of 
Natal and Zululand, with (heir offshoot the .Matabeic (.XniaXde- 
belc) of Southern Rhodesia, the AmaSw.izi of Swaziland, and the 
BaThonga (AmaTonga) and kindred tribes of Portuguese F.ast 
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Africa. 

{!>) Central, or Sotho-Chwana. This group occupio the greater 
portion of the interior plain North of the Orange river, and 
includes among many others the BaTauana atrout the Botletle 
river and Lake Ngami, the BaMangwalo of North Bechuanaland, 
the degraded BaKalahari of the Kalahari desert, (he; BuKuc'tia, 
BaXgwaket.se, BaRolong and BaTlaping of Central Bechuana¬ 
land, the Ballurutse, BaPedi, BaKgatlha and kindred tribes of 
West and Central Transvaal, the BaX’enda of the North East 
Transvaal and (he celebrated Basuto of Basutoland. 

(r) The so-called “Mashona” peoples of South Rhodesia, in¬ 
cluding the BaNyai or BaRoswi and the AbeNanswa immediately 
South of the Zambezi river, the MaKaranga (MaKalanga), 
WaManyika and BaZezuru of Mashonaland and the VaNdau of 
Portuguese East Africa. 

{( 1 ) South-western, comprising the OvaHcrero and the OvaMbo 
Iieoples of South West Africa. They are each divided into various 
tribes which between them occupy the northern half of the region 
between the Western fringe of the Kalahari desert and the At¬ 
lantic ocean. 

Another distinct, iLough less inqxirtant, division of the natives 
of South Africa is constituted by the Bergdama (Haukhoin), who 
inhabit the coastal region of South West Africa. Their racial 
history is still far f^om clear. Physically they are a true negro 
ixtoplc, yet they are isolated far from others of their kind; they 
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live an extremely primitive life, and speak the language of the 
Nainan, to whom they have long been in subjection. 

Social Organization.—Both the Bcrgdama and the Bushmen 
have very simple forms of social structure. Among the Bergdama 
the social units are small, independent local groups, each consist¬ 
ing of a patriarchal family, together with any relatives W’ho may 
put themselves under the protection of its head, and sometimes 
including a certain number of dependent families who do not feel 
capable of founding a settlement of their own. The Bushmen are 
divided into small hunting bands, each of which owns a<1060110 
hunting territory over which it wanders and out of w'hich it may 
not v’cnture except with the permission of the neighbouring group. 
Within this territory members of the band are free to go where 
they like. The organization of the band is of the loosest kind. 
There is no chief, but skilled hunters and the older, more ex¬ 
perienced, men in general have a great influence in directing social 
aff.iirs. The only other structure of any importance is the family, 
consisting of a man and his wife, or waves, with their dependent 
children. Marriage within the band aj)pcars to be forbidden. A 
wife generally joins her hii.sband’s people, although in some of the 
northern tribes the young couple remain with the wife’s parents 
until after the birth of the first child. 

Of the Hottentots the only section who.se social organization 
has been studied arc the Nama, comprising several tribes, each of 
which has its owm territory, name and chief. The tribe, however, 
is not a centralized body, but is made uj) of a rather loose aggre¬ 
gation of clans with the chieftain.shijj hereditary in one of them. 
1 'he authority of the chief is slight. The heads of the other clans 
ac t as his council, and he cannot do mu(h without their co-oper¬ 
ation. Each clan consists of a number of families claiming descent 
from some remote anre.stor in the male line after whom they arc 
named, and marriage within the clan is strictly forbidden. Po¬ 
lygamy was formerly practised, but monogamy is now the rule. 

Among the Bantu peoples considerable variation exists in de¬ 
tails of social organization, but certain general features prevail. 
Each tribe occupies its own territory under its own chief. His au¬ 
thority is generally considerable, but his actual power is somewhat 
modified by a council consisting of .some of his relatives and the 
more influential heads of families. The family or household group 
is always of great social importance. It is normally polygamous, 
and generally forms a distinct local unit, except among the central 
tribes, where there is a tendency for different household groui)S 
to collect together in villages. Even here, however, each house¬ 
hold is distinctly marked off from the rest. Within the household 
each wife has her own hut; and with her children constitutes an 
economic unit with well defined legal rights. Marriage is patrilocal, 
and is legalized by the payment of a bride-price (lobola), generally 
in the form of cattle. There exists also an organization of the 
IX'ople into clans, which, except in the eastern group, are asso¬ 
ciated w'ith totemism. Clan exogamy is customary, but does not 
obtain among the Sotho-Chwana tribes. Membership of the clan 
is determined by descent through the father, except among the 
OvaMbo, w'ho arc matrilineal people, while the OvaHcrcro have 
a 'double system of clans, one set with patrilineal descent, the 
other with matrilineal (see later. General Features of Note). 

Mode of Life.—Levels of culture differ considerably. All the 
Bushmen in (heir original condition arc hunters and collectors. 
They practise neither agriculture nor pastoralism, but derive their 
subsistence entirely from the game they hunt and from the wild 
vegetable foods which the women collect. Their chief hunting 
weapons are the bow and small arrows with detachable poisoned 
paints, but they also make use of throwing-sticks, pitfalls, traps 
and snares of all kinds, while the women have pointed digging- 
sticks, which are sometimes weighted with perforated stones. They 
are a nomadic people, conflnetl in the dry season to places well 
supplied with water-holes, but, when the rainy season comes, 
W’andering about freely within the limits of their hunting terri¬ 
tory. Their encampments are temporary, and their dwellings 
crude shelters of rush or reed. The Bergdama on the whole lead 
a similar mode of life, although many of them also keep goats. 

The Hottentots are chiefly a pa.storal people, with herds of 
long-horned cattle and flocks of fat-tailed sheep. Sour milk forms 


a staple clement of their diet; and in contrast to all the Bantu 
except the OvaHerero, it is not the Hottentot men, but the 
women, who do the milking. Hunting al.so plays an important part 
in their economic life, their methods of hunting and their weapons 
being practically identical wdth those of the Bushmen. To some 
extent they are also nomadic, as fresh j>asturcs for their herds 
are necessary from time to time. Their encampments, however, 
arc less impermanent than those of the Bu.shmen. They live in 
beehive huts, covered with reed mats, and their settlements are 
arranged in circular form, leaving in the centre an open space in 
which the cattle are collected at night. Their material culture is 
on the whole superior to that of the Bushmen; in i)artirular they 
smelt iron for the manufacture of their implements and weapons, 
w'hile the Bushmen barter with the neighbouring Bantu peoples 
for w'hatevcr iron (hey require. 

With the exception of the OvaHerero who are a purely pastoral 
people, all the Bantu tribes practise both hoe-cullure and pas¬ 
toralism. The eastern tribes arc more predominantly pastoral, the 
others more agricultural, but all have this combined means of sub- 
.si.stence. Each household group has its own cattle and goats, as 
well as its own Acids. The cattle are the concern of the men (ex¬ 
cept among the OwaHerero, where the women do the milking), 
the fields that of the women. The food supply is derived mainly 
from sour milk and from crops of millet and maize, supplemented 
in minor forms by pumjikins, ]h\is, beans, etc , while for meal they 
rely chiefly upon (he game hunted by (he men. Cattle are never 
■daughtered for food ex( ept on ceremonial occasion.s. The life of 
the people is more or less sedentary. The eastern and south¬ 
western tribes live in beehive huls of thatch, the central and 
Mashona tribes in circular huts with conical roofs. The settle¬ 
ment is always arranged on the circular iirinciiile already noted 
among the Hottentots. All the industries are essentially domestic, 
jiractically everything reipiired by the household being made wn'lh- 
in it. The one cxcejition is in the case of iron implements and 
weapons, for which there are special W'orkers, w'ho barter their 
products for cattle and grain. 

Religion, Special Features.—In religious beliefs there are 
certain fundamental features which apjH-ar to be common to both 
the Bushmen and the Hottentots, but there is also considerable 
variation in several important details. All Bushmen pray to the 
moon and other celestial bodie.s, and have an extensive .scries of 
myths and legends reflating to them. They believe also in certain 
mythical beings, known variously to different tribes as Cagn (the 
mantis), Huw'u, Tora, Gauna, etc., who ai)pear to he personifica¬ 
tions of natural forces, especially tho.se producing the rain, and 
arc frequently invoked. These mythical bcflngs are credited with 
creative powers, and arc met with in various myths of origin. 
From references in their myths and folk-tales it ai)pears that the 
Bushmen have further a well developed system of ritual reflating 
to animals and other .sources of food, but it is not known in any 
detail what that ritual is or was. There seem also to be certain 
beliefs and practices connected with the .spirits of the dead, but 
concerning these the information available is vague. 

The religious cult of the Hottentots seems in general to consist 
mainly in the worship of mythical heroes derived partly from 
animistic beliefs and partly from the personification of the natural 
forces producing rain. In their general attributes these beings, 
chief of whom arc Tsui-goab, Heitsi-Eibib and Gaunab, strongly 
resemble those of the Bushmen. The worship of the moon also 
seems to have been prevalent among the Holtcntot.s at one time, 
judging from the records of prayers made to it for food and rain. 
There is further an extensive ritual relating to the cattle, which, as 
the chief source of food, are of paramount imi)ortance to the well¬ 
being of the community; while water, another extremely important 
factor in the economic life of the Hottentots, also plays a part in 
numerous ceremonial performances and taboos. One of the chief 
functions of the medicine-men, as among the Bushmen, is always 
the making of rain. 

Among the Bantu, the religious cult is very largely a strongly 
developed form of ancestor worship. This is primarily a domestic 
cult, each family through its eldest male representative worship¬ 
ping its ancestors in the male line. On important tribal occasions 
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the chief also prays to his ancestors on behalf of the tribe as a 
whole. The antesfors an; rej'arfled as guiding the destiny of their 
living descendants, and are proi»itiated by means of sacrifices 
offered on ciTcrnoiiial festivals such as birth and marriage and on 
other s}HH ial ociasivjns. All the Bantu have also some conception, 
<dlcn rather vague, of a power in the universe which is not, con¬ 
nected with the amestor.s. This ijower is often associated with the 
sky, but shows itself most impressively in the phenornona of the 
weather, and hence rain, lightning and thunder are (onsidered its 
nianiftsslatioMs, It is also .sometimes looked upon as the creator of 
all things and the moulder of destiny. It i.s met with under various 
names (such as 'I’ilo among the. Ba'fhooga, Unkulunkulu and 
Inkosi among the Zulu, Modimo in the central tribes and Nzame 
among the OvaMbo), and the beliefs and customs relating to it 
differ considerably from tribe to tribe;. There i.s further an ex¬ 
tensive ritual relating to agricultural life and to the cattle (the 
Ovallerero have a sacred hc-rd of c.iitir ), while traces of a totemic 
cult are found in all the Inlxs except the eastern. Magic and 
witchcraft [ilay an exirenu-ly important part in the lives of the 
people;, and in conncHlion with this shamanism has developed to 
a higli degree, so that there are many diflerc nt kir.ds (»f medicine 
men with special functions, such as rain-making, divining, “doctor¬ 
ing” the crops, purifying the army, healing disease, etc. 

General Features of Note.—In physical appc-arance there are 
many fc-atures which readily distinguish the Bushmen from all 
other inhabitants of South Africa, save the ifottcmlots. They are 
typically short in .stature, but not dwartish. 'Fheir limbs are slight 
and fiiudy slunxal, the hands and feet being c-.s|>eciaily small; but 
there is a c urious curvature cd the spine which gives a great promi¬ 
nence to the buttocks, where also a great accumulation of fat 
(.sleatopygia) .sometimes occ ur.s in the women, 'i'he skin is 
yellowish-brown in colour, and wrinkle.s very easily. The hair is 
woolly and sjearse, commonly very short, and is scattered on thi* 
head in little tufts, or “pepix rcorn ’ fashion. The head i.s small 
and markedly low' in the crown, the face broad, with ])rominent 
(h(‘ek bones, Itulging fondiead and convex up[)er lip, the nose 
extrc'inely llat, the eyes narrow and often slightly oblicpie; fre- 
ciuenlly (here is no lobe to (he ear. In the more nc.rlhern and 
eastern tribes Ihcne is a distinct tendency towards greater stature, 
darker colour and bc'tler juuscular development, while the head 
and face are longer and higher, d'hese divergent charai ters are the 
result of iriternii.xiure with the' neighbouring Ifaiitu peo[)lt‘.s. 

The culture of the Bushmen is noted for the highly arti.stic 
paintings and caigravings which (hey executed on the walls of 
caves and rock-shelters. 'Ihe subjects portrayed are chielly ani¬ 
mals, human beings, hunting, battle and dancing scenes, and the 
representations are remarkable few (heir fidcdity to nature*. The 
practice of the art seems to have clied ovit, but it proves a most 
important link in the chain of evidence connecting the Bushmen 
of South Atnca with the raUucduhic cultures of the peoples 
of Kuropc;, 

Of the social customs of the Bushmen, e.s{H'cially (liose con- 
necU'cl with birth and marriage, little is known. Jniti.ition cere- 
monie.s at puberty are common to all Bushmen. On reaching her 
first nu'tistrnal |.H'riocl a girl is secluded in her hut and has to 
observe various food taboos. In the northc-rn tribes a si>ecial 
religious dance*, known as the “eland bull” dance, is added in her 
honour. Initiation cerc-monies for l)oys .‘icem to lie restricted to 
the northern tribes. The special tribal marks are cut by the medi¬ 
cine men between the eyebrows of the boys, who are then kept in 
a .secluded siK>t for about a month. During this lime they are 
instructed in (he lore of the tribe, and religious dances are held 
in which animal mascjuerade.s predominate. The Tati Bushmen 
prac tise circumcision as part of the initiation ceremony, hut they 
are the only Bushmen of whom this is known, and have probably 
adopted the custom from the Bechuana among whom they live. 
At death the corpse is usually burled lying on one side with the 
knee.s drawn up against (he brea.st. The group then removes to 
another site. 

The Hottentots resemble the Bushmen closely in appearance, 
and it is only in certain characters that there are any noticeable 
diflercnccs. They are taller than the Bushmen, and have dis¬ 


tinctly longer and narrower heads. Their skull i.s also higher and 
the face more progrrathous. They have, however, the same promi¬ 
nent chec.'k bones, small chin, flat nose and peculiar eyes as the 
Bu.shmen, while their ears are often also Ic^belcss. Their hair and 
their skin colour are the same as in the Bushmen, ;ind stealopj^gia 
i.s often more marked. 

An important feature in their culture is the great prominc'ncc 
of the communal meal in their ceremonies. Jt is a means of cur¬ 
ing a .sick person by aggregating him to the group of those who 
have had the disease and recovered; of introducing young men 
and women to the life of full members of the tribe; of bc.stowing 
on a young mother the solidarity of the group of mothers with 
strong and healthy children; of welcoming a widow, or widower, 
into the group of the widowed, and so giving them a new place in 
the society as a whole. The part water has come to have in their 
ceremonial life because of its extreme value in (heir economic life 
is also noteworthy. In addition to there being a great annual rain¬ 
making ccremcjny, water plays an es.'^ential part in many religious 
ccr(;monies, is endowed with a special prolecliv'e power in some 
cases, and is considered extremely dangerous in others. Rain, as 
the source of water, is also held sacred, and the natural forces 
l>ro(lucing it are even personiliecl and worshiivpcd. 

The Bergdama are of considerable interest, as they appi'ar to 
be the most primitive negro people known, apart from the Congo 
jiygmies. They are of medium height, strong, even coarse, Imild, 
with long rather thick skulls, prognathous faces, broad noses, very 
(lark, even black skin, and all the features typical of the true West 
African negro. What their original language was is not known, for 
they have been so long enslaved by the Hottentots that they hav'e 
completely adopted the Hottimtot language. Yet in ceremonial 
their lives apfiear to have been but little inllut'iued by the Hotten¬ 
tots. and among them there is found what appears to be a very im¬ 
portant feature of many Bantu cultures, the saCred fire round 
which the whole life of the society centres. Each little grouji has 
a .sacred tire wdiieh must never be allowed to go out, but which 
must be guarded day and night by the chief wile of the patriarch. 
Hay by day, when the members of the group go out to seek for 
food, the head of the group and the old men sit guarding the tire, 
and as long as that is aglow and respected by all, the hunters and 
collectors will find food for the day. All game must he laid by 
the sacred tire, and certain portions of it must be eaten cere¬ 
monially by the elders of the grou{). Each kind of berry and root, 
as it ripens, must be brought to the sacred tire before it can be 
eaten. All good, all evil hangs upon the guarding of the tire from 
all inipurilic.s, which come from breaches in the regulations a.s 
laid down in the traditions of the tribe. 

Racially the Bantu peoples present a great variety of types. 
They are fundamenlally negro peoples, mi.xed with iiamilic, ne- 
grillo and other types. The skin is usually less dark, stature 
lower, head less elongated, forehead flatter, prognathism less 
marked, nose generally more prominent and narrower than in the 
true negro. I’he Hamitic strain often shows it.self dearly among 
(he Zulu and allied tribes in a relatively narrow no.se. The hair 
is uniformly of the ordinary negro type, the skin all shades from 
yellowish-brown to the black of the AmaSwazi, usually a reddish 
ground tint, dark chocolate colour being the prevalent hue. The 
Eastern tribes are on the whole taller and more dolichocephalic 
than the Central, while the South-western tribes are more typically 
negro than the rest. 

The political organization of these peoples is well developed, 
and they have an elaborate system of law's regulating their social 
life. Among (he OvaMbo blood revenge is still practised, but 
among the Central and Eastern tribes the tribal authority is 
supreme. All members of the tribe are regarded as belonging to 
the chief; an injury to them is, therefore, an injury to him, and 
compensation for death or injury must be paid to him. The Ama- 
Zulu and AmaXosa are renowned as fighting tribes, none of the 
rest being specially war-like; and among the former a strict dis¬ 
ciplinary system was established by the great chief Chaka, who 
abolished the throwing spear, which is the typical weapon of this 
area, and introduced the short stabbing spear. By this reform he 
forced upon his warriors the necessity of coming to close quarters. 
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and from that time the Zulu became a dominant jjeople and were 
able to found and develop a great military kingdom in South 
East Africa, ’ 

The initiation ceremonies at puberty of the Eastern and Central 
tribes are of some importance. The boys are initiated in groups, 
which are kept secluded in a s{:)ecial “lodge” for about three 
months, during which they are taught their tribal history, the 
moral and religious code of the society and its social etiquette. 
The ceremony itself consists in circumcision, j>erformed by a 
special medicine man. These initiation “schools” are held every 
year in some tribes, in others at interv'als of from four to five 
years. In each case the group of initiates is usually given a special 
name by which it is known throughout life. These groups play an 
important part in the tribal organization, and form the nucleus 
of the military system. The Zulu do not have initiation schools, 
nor do they practise circumcision, but the system of initiation 
groups has f)cr.sisled in the formation at regular internals of mili¬ 
tary regiments compri.sing boys of about the same age. Girls are 
also initiated in groups at the time of puberty, and are not con¬ 
sidered marriageable till they have piassed through the ceremony. 

The Central tribes have remains of a tribal totemism. Each 
independent section of the people, which may at one time have 
represented a clan, has a sihoko or laudatory name, taken from 
some animal or some natural phenomenon. In former times there 
was a definite ritual connected with the species of animal so u.sed. 
Nowadays, however, the main division of the people is into patri¬ 
lineal clans, and the ])OSsession of a common sihoko is no bar to 
marriage. In (he Eastern tribes all traces of totemism, if it was 
ever present, have disappeared. They are all divided into clans 
each with its own isibon\;o (laudatory name) which is generally 
(he name ol the ancestor from whom the elan is thought to have 
sprung. Marriage between people with the same isibongo is not 
permitted. Very often, however, a clan wall split up, a younger 
branch taking some more immediate ance.stor as its isibonf^o, while 
the older branch preserves the more ancient kibon^o, and inter¬ 
marriage between the tw'o branches is then i>crmissible. 

The Ovallerero clan system is a combination of the patrilineal 
and matrilineal systems. The })cople are divided in the first place 
into clans with matrilineal descent, called eamkiy and then into 
dans with i)atrilineal descent, called oruzo. Every iH!rson belongs 
to the candn of his mother, and the oruzo of his father. Both the 
eanda and the oruzo are totemic and exogamous. Each of these 
clan divisions has a different function. The camla is associated 
with economic relationships, so that inheritance is in (he female- 
line. The religious life, on the other hand, is almost entirely con¬ 
nected with the oruzo, and is a cievelo|wd form of ancestor wor¬ 
ship, so that a man prays always to the ancestors of his father. 
Here again, the sacred fire is very prominent. At the chief’s 
village the aTicestors of the chief are wor.ship{x-d, and represent 
the ancestors of the w'hole tribe. In addition the sacred fire is 
found in the kraal of each head of a family, lighted, in the fir.st 
instance, from that of the chief. None of these fires must ever 
he allowed to go out. To thi.s fire the women bring the milk each 
night and morning to have it blessed by the kraal head and the 
ancestors. 

Bim.ioc.RAriiY. —S. Passarge, Sitdafrika (^Qo8, bibl.) ; G. Fritsch, 
Die Ehtfiehorenen Siidafrikas (1872) ; G. W. Stow, The Native Races 
oj South Africa (1905); G. M. Theal, Ethnology and Condition of 
South Africa before isoa (1919); I. Schapera, “The Relationship 
bit ween the Bushmen and the Hottentots ” i'. A. Journal of Science, 
vol. 2j, pp. 833-S66 (1926, extensive bibb); S. Passarge, Die Busch- 
mdnner der Kalahari (1907) ; L. Schultzc, Aus NamaUind und Kalahari 
(1907, bibl.) ; A. W. Hoernli*, “The Social Organization of the Xama 
Hottentots of South West Africa,” American Anthropologist, vol. x.xvii., 
pp. 1-24 (1925) ; H. W^clder, Die Brrgdama (1923); A. Kropf, Das 
\'olk der Nosa~Kaffern (1889); H. A. Junod, The Life of a South 
African Tribe (second ed., 1927); E. CasalLs, The Basutos (1861), 
J. T. Brow-n, Among the Bantu Nomads (192$); I, Irle, Die Jlerero 
(1926); H. Schinz, Deutsch-SudwesDAfrika (1891); H. Tbnjes, 
Ovamboland (1911); C. Bullock, Mashona Laws and Customs (Salis¬ 
bury, Rhodesia, 1Q13). Reference should also be made to the journals 
of the various anthropological societies, to the Journal of the African 
Society (London), South African Journal of Science (Johannesburg), 
Bantu Studies (Johannesburg) and Nada [Native Affairs Depart- 
ment Annual] (Salisbury, Rhodesia). (I. S.) 


ARCHAEOLOGY AND ANTIQUITIES 

The boundary between Negro Africa and “White” Africa, i.e., 
Egypt and the northeni and north-western portions of the con¬ 
tinent, must be both conventional and provisional. The explora¬ 
tions of Reisner at Rerma in Nubia (between the third and fourth 
cataracts) and of Garstang at Meroe. have carried Egyptian influ¬ 
ence so far .south in the Nile valley that these sites, although in¬ 
habited by p<‘op]es of mixed culture, must from (he archaeologi¬ 
cal standpoint be referred rather to Egypt than to the Sudan. 

No such line of division exists in the west between the North 
African cultures and those of negro-land; indeed Gautier (“Etudes 
d’ethnographic saharienne,” L'Anthropologic, i()07) has shown 
that there is good reason to suppose that the latter has advanced 
perhaps as much as 1,000km. at the expen.se of the former, during 
the la.st 2,000 or 3.000 years. Moreover, Meroe itself does not 
accurately represent the southern limits of the mixed civilization 
to which it has given its name; .some 12m. south of Khartum on 
the right bank of the Blue Nile are the remains of Soba, a 
Meroitic site, later the capital of (he Christian kingdom of ‘Aiwa 
(the Alut of the hieroglyphs), while Meroitic remains have been 
recently discovered 200m. south of Khartum. 

Vet Meroe, which lies in the neighbourhood of the 17th par¬ 
allel of north latitude, may well stand as the main southern 
bastion of Egyptian influence, and the area with which this article 
will deal is (hat part of Africa lying south of 16° north, which will 
be divided into three provinces, eastern, western and southern. 

The Nile-Congo watershed, a natural feature of geographical 
and ethnic importance, con.stiiutes part of the dividing line be¬ 
tween the eastern and w’eslern areas, w'hich continues northwards 
along the broad ridge of relatively high land that roughly div'ides 
the territories of the Anglo-Egyptian Sudan from those adminis¬ 
tered by France. Thus the boundary line somewhat cIo.sely follows 
the western confines of Darfur, xvhile south of the Nile-Congo 
watershed it coincides w'ith the lK)undary between the Belgian 
Congo and British territories to (he east, both eastern and western 
provinces being limited to the south by a line roughly following 
the loth j)araUel of south latitude. 

THE EASTERN PROVINCE 

Palaeolithic Artifacts.—Here discowries have so far been 
imited to the .Sudan, Uganda, Somaliland and Kenya ('olony, while 
surprisingly little is yet known of the early pre-history of even 
(he.se territories. Except possibly in the extreme north, within a 
few miles of Haifa, no implement of River-drift type is known to 
have been found in the Sudan. This fact may 1 )C due to incomplete 
exploration, but is of some signitKance considering the abundance 
of specimens which have been found on the surface in Egypt and 
Libya, in Somaliland (where H. W. Seton-Karr has collected 
countless specimens of River-drift and Mousterian types), South 
Africa, and recently, in deposits, by Wayland in Uganda, though 
the majority of the impiemenUs he discovered are perhaps to be 
associated with the Le Moustier Jacks rather than that of the 
River-drift. Be this a.s it may, Wayland has collected Chellcan 
hand-axes in gravels, considered of I’leistocene date, capping 
quartzite hill-tops some 300ft. above the present level of the lake, 
and also implements of a well-developed Mousterian type., includ¬ 
ing “points, side-scrapers, flake kniv^es, tortoise cores and tortoi.se 
points,” as well a.s two typical side-scrapers in a cave under some 
five feet of cave earth. (A. A. Smith and E. J. Wayland, Some 
Primitive Stone Implements from lignndn; Uganda I’rotectorate, 
Getdogical Survey DejM., 1923.) 

No typical Mousterian specimens ha\’(* yet been found in the 
Sudan, but certain specimens collected from two sites, namely, 
Jebel Katul in north-we.st Kordofan, and Jebel Gule in Dar Fung, 
are considered by the Abb6 Breuil to belong to the Mousterian 
period. So far a.s i.s known no implements attributable to the latter 
part of the Palaeolithic age have been found anywhere in the East¬ 
ern Province, certain pygmy implements which will be mentioned 
later being regarded as Neolithic. CC. G. Seligman, “A Neolithic 
Site in the Anglo-Egyptian Sudan,” J.R.A.I., vol, 40, 1910.) 
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Neolithic Age. —Evidence concerning the Neolithic age is fur¬ 
nished by u iiuinber of finds made on widely s<‘a*tercd sites in the 
Sudani, rgand.t afui Kenya (.'olnriy, and there are hinis that in parts 
of Negro Africa, which nowhere had a (!o[jfX'r or Bronze age, 
Slone irriijlernents may have jx-rsisted to within the last few cen¬ 
turies a,nd the use of iron be rjuite recent, d he di‘ctribution of the 
most typical of Necjlilhic implements, the gremnd stone axe, makes 
it necessary to refer to the conditions prevailing north of latitude 
i6 dc'grecs. I nknown in pre-dynastic Egypt polished axe heads are 
common in Nubia, where a number have been found in pre-dynastic 
and early dynastic fombs. Many ex.im[)les have c ome from Meroe, 
and specimens probably occur on every site of Nc-olithic dale in 
the* Sudan : they have* been found, e.g., at Jc-bel (jeili. oom. east of 
Khartum, at Jebel (iule, ami at Karagab in northern Kordofan; 
morc'ovc'r, the grooves in the rex k faces cm v.'liif h they were ground 
exist both at Jc-bel (iule and Jebc-I (ieili, while stone a.ves of a 
jx-culiar type have bec-n found in western Darfur by D. New- 
bold. lhe.se facts all sup[»orl Itie ide.i put forward (Rtp. Brit. 
Assn ., I’rc‘s. Adclress, Section II, I'ps; that the ground stone axes 
of the Nile- valley are of negro origin, a view consistent with their 
occurrence in the Congo, ami, in rc-latively enormous numhers, in 
the (iold Coast. I’erforated di es or rings, ami hollow conical and 
sjiherical stones, all ground in tlie usual Neolithic style, have been 
found at Meroe, on Jebel llaraza (Kordofan) and at Jebel (ieili, 
where stone discs and axe heads can be ddinitely asscK'iated 
together and with Mc-roilic potshercls. 

B«-sides the types already alluded Ici, Jebel (iule yielded a large 
number of pygmy implernc-nls of f|uartz, carnelian and hornsfone 
(similar to those found in South Africa and attributed to Bush¬ 
men I, and there is reason to believe thal (his industry also existed 
at I'aragab, where ihc-se “points” were- used to bore the innumer¬ 
able- disc heads of ostrich egg-shell which cover the ground. The 
British Museum has a numbe-r of beautifully worked dus nbattu 
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sjH'cimens of obsidian from (he neighbourhood of Njoro in Kenya 
Colony; typical lunates. ot jasper and of carnelian resix'ctively, 
have been louucl in I’ganda (Wayland), while to pass northwarcls 
of latitude it> '. (i, .\ Reistu-r {Sudan Sotrs and Rt'r(>rds, v-ol. 2, 
No, 4, icjio) has found in tombs dating to the Egyptian 2«;th 
dynasty in I pper Nubia, perfect lunates of carnelian, in such nura- 
(x'rs that there can be no (juestion of thc'ir inclusion in the tombs 
being accidental. 


This may close the account of stone implements which may be 
assigned lo the Stone age cultures, so long as it is realized that the 
Neolithic certainly comes down to a period vastly more recent 
than the Neolithic of even norihern Europe, and that in the Sudan, 
at least, it is overlapped by the Meroitic civilization, numerous 
outliers of which have been found, including lho.se- of Jebel Geili, 
another in the neighbourhood of the Makwar dam on the Blue 
Nile, notable for its Greco-Roman bronze vessels, and at Abu Sofi- 
an in western Kordofan. Although there is no evidence to show 
(hat they arc Meroitic it will be convenient here to refer to the 
discov'cries made by H. S. Wellcome at Jchel Moya near the Blue 
Nile and by Selignian in the mounds near Faragab, a village of 
.sedentary Arabs some 2om. east of Ikira in northern Kordofan. 
Though made about igio only the most meagre descriptions oi the 
Jc-liel Moya discoveries have bec-n publishi-d, although they are of 
prime importance to the history of the Sudan. Besides stone im¬ 
plements, were found bc-ails and amulets, a number of scarabs and 
small plaques bearing Ethiopian and Egyptian cartouches, ranging 
from about 700 ii.c. or jierhajis going back to an even earlier date 
{Brit. A.v.sn. Reports, 1912), while a paper by Prof. D. Pk Dt-rry 
(Rroc. lytli Intermit. Coni^ress of Medicine, Sec. i, Pt. 2, 1913), 
giving anatomical details of skeletons from graves at this site indi¬ 
cates that the inliabilants were tall mg roe- resembling in height 
and cephalic index some of the present day mgroes of the hills of 
southern Kordofan (C. G. Si-ligman, J.R.A.I. vol. 40, 1910. I'late 
XXXV., figs. S anil 9). At l aragab the mounds extend over acres 
and their .-lUrface and the areas belwee-n them are literally covered 
with disc beads of ostrich egg, fragnu-nts of bone debris and other 
foreign objects, including fragments of imported roeks. 'J wo typtes 
of potsherds are of spu-cial interest, one consi.aing of a fabric bear¬ 
ing the iinpre.ssion of the string mat on which it wa^ made (such 
mats are still used in the hills of northi-rn Korfiofan), am,! in this 
resembling the coarser w-ari-s fourul by Garstang in the grave.s oi 
Meroe, the other oblong-oval in shape and rather shallow, often 
ilecorated with geimTetrical designs and proclm i-d at e;ic h end into 
a solid mass (handle?), its genera! ajipearance recalling that of 
many Melanesian wooden food bowls. 'I'his type- seem.s to be hith¬ 
erto unknown anywhere in Africa. 'Phe be,ids are of ivory, dolo¬ 
mite and scolectite; the single dolomite bead is delinitcly not of a 
tyi>c hitherto regarded as negro, while a single carnelian bead, if 
l-igyptian, as no doubt it is, is regarded by Sir I'iinder.s Petrie as 
certainly not later than iSth dynasty. ((.', G. Seligman. ‘iTehis- 
toric Site in Northern Kordofan,” Annals of Ari liaeolo^y and 
Anthropoloi^y, vol. 7, 1915.) The presc-nce of many pieces of 
worked ivory is noteworthy. Gf Meroitic monuments of any si/e, 
apart from those found at Soba, e.g.. (he “laml»” ncjw in the I'.ilac e 
gardens at Khartum, the rock drawings discovered by Growfoot 
at Jebel Geili, repre.senliiig a king wearing the uraeus crown wor¬ 
shipping a rayed solar divinity, which may be takc-n lo he of late 
Meroitic date, is of special interest. 

Rock Drawings.—The rock drawings of the Sudan are in 
Kordofan and Darfur. Generally they are outlined in red or black¬ 
ish pigment, but example.s roughly graved on masses of granite 
also occur in the Jebel Haraza massif. Ptrawings with pigmented 
outlines are found on Jebel Haraza and Ji-hel eJ ‘Afaril. and seem 
to form two groups. (H. A. MacMichael, "Rock Pictures in North 
Kordofan,” yoMrn. Roy. Antlirop.-Inst. vol. xxxix., 1909, pp. 562- 
68 ) To the first belong rough but spirited skc'tches of men on 
horseback, camels and giraffes. The workmanship of the second 
group is rougher and much less vigorous; it includes representa¬ 
tions of camels, men on horseback and men marching or dancing, 
carrying the small round Hamitic shield. This, together with their 
general resemblance to the “Libyo-Berber” rock pictures of the 
southern Sahara, indicates a comparatively recent date. Moreover, 
the work is faint and indeterminate, and there is no trace of grav¬ 
ing; in other words the Neolithic tradition has not persisted 
f’robahly the drawings are more recent than the stone discs and 
hollow conical and spherical stones found on Jebel Haraza, 
already mentioned. 

It is as yet too early to e.stimate the significance of the objects 
found by D. Newhold (Sudan Xotc.s and Records, vol. 7, 1924) 
on his recent journey from Bara in Kordofan to the international 
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boundar>' (long. 24” E.) between the Sudan and French Equatorial 
Africa. Evidence of former occupation of the countr>', now desert 
or the poorest steppe, was abundant, including cairns, pottery 
(some Meroi(ic), a small brick pyramid at Abu Sofian (16° N.. 
28^ E.i. and five ground axes of glauconite of hitherto unknown 
type from the Wadi Hawa. Drawings roughly incised on boulders, 
c.c^., at Sobat el Hammad, showed tailed and phallic men, cle- 
i)hants, giraffes, ostriches, oryx, cattle and several other animals 
which could not be identified. At Umm Tersawen there w'ere also 
a number of human figures, some tailed, some armed with bow'S. 
"At Abu Sofian two groups of pictures, obviously of the same 
dale and ‘school.' were within a day’s march of one another. Here 
the drawings were incised on rough boulders, and were ver>' num¬ 
erous. Camels arc shown literally in hundreds; giraffes and o.s- 
triches still appear; hut the cattle dwindle in numbers, while the 
elephant is not represented, and the bowmen give place to men 
armed with spears and carrying shields.” The latter armament 
aptuars to bring thi.'se drawings into the Libyo-Berber class. 

Megalithic Monuments.—Megalithic stone monuments occur 
in the Sudan, some of the present day, others certainly recent, a 
few apparently of some antiquity, though as to these our know¬ 
ledge is of the slightest. In the northern Sudan the Beja tribes sur¬ 
round the graves of their dead with a circle of upright stones; 
round some of the older graves individual stones were occasionally 
taller than a man, and it is probalily the persistence of such stones 
after their smaller neighbours have disappeared that has given 
rise to monoliths such as that some two metres high (to which the 
Frojihet, according to the accepted tradition, tied his horse) over¬ 
looking the Khor Arab near the Sinkat-Erkowit road in the Red 
.'8ea I’rovince. 

Another monolith of much the same dimensions has been 
described and figured by J. W. Crowfoot from Assarema Dcrheib, 
inl.ind from 'Aqic} (G'cog. Jour., May iQii ). and in this instance 
(here seems nothing to suggest its origin in a Beja grave. Farther 
south megalithic monuments have been reported from the Madi. 
while stone circles are made by the Lotuko-s{H*aking tribes where- 
e\er stone is abundant, as sejuatting [)laces for the men, though in 
no case could evidence be obtaineil of stones large enough being 
carried even a few miles. .Again, although megalithic structures 
occur among the Lotuko and the Bari-speaking tribes of Mongalla 
Province, it is cert.ain that some are recent erections over graves, 
c.g., the e.\am[)les discovered by E. E. Evans-ITitchard among 
the Moro of the eastern Bahr el Ghaxal. Although megalithic 
neither in structure nor form there is a tyj>e of .stone monu¬ 
ment some Soft, long and about 5ft high occurring in some 
number in the neighbourhood of Erkowit. These {Jour. Egypt. 
Archaool(>gy, vol. 2, i()i 5 ) are constructed without any cement or 
mortar; the face consists of a limiting wall of more or less flat 
slabs of local rock, while the spaces between the containing walls 
are filled in. Each monument may be considered as of three 
main elements, viz.; (1) an oblong rectangular portion, (2) 
two oval masses, to each of which is attached an expansion shaped 
somewhat like a fish's tail and (3) the curved walls uniting the 
other elements. Their orientation seems to have been toward the 
rising sun, while each oval element is interrupted at a constant 
point in its circumference by the interposition of from two to four 
upright slabs. There is no chamber or space behind these stones, 
but from their constant presence and the uniformity of their 
position it is obvious that they must have had a perfectly definite 
significance to the builders, indeed they recall the false doors of 
Egyptian monuments. J. W. Crowfoot found human bones under 
the filling of the rectangular portion but no objects with them. 
They may provisionally be regarded as mediaeval, but as ante¬ 
dating the spread of Mohammedan influence which was becoming 
dominant towards the middle of the 15th century. 

Abyssinia.—Although the monuments dating from the 4th 
century a.d. discovered at Aksum by Theodore Bent (T/ie Sacred 
City of the Ethiopians, 1896) are still the most important, interest 
will for some time tend to centre round the many new discoveries 
of ‘prehi.storic” date, including some presumably of no great age, 
made by the Rev. Father Azais. 

Littman, the leader of the German cxjx;dition to Aksum, holds 


I that the carxxd and decorated monuments generally termed “obe¬ 
lisks” are in fact stelae (of huge dimensions it is true, c.g., from 
33 metres) and therefore each to be regarded as part of a 
tomb, a point of view rendered the more probable by the presence 
at their base of stone slabs, often carved, which have every appear¬ 
ance of being altars. All this seems to imply a cult of the dead, 
but, apart from this, inscriptions dating from the ist and 4th cen¬ 
turies record the names of the gods of the Semitic conquerors of 
northern Abyssinia. A Greek inscription of Adulis, no longer in 
existence but copied in the 6th century by Cosmos Indicopleustes. 
states that the king of Aksum of the 1st century, w'ho caused this 
record to be cut, worshipped Zeus, Ares and I’o.seidon. A later 
document of King Aizanas (about a.d. 350) is in Greek. Sabacan 
and old Ethiopic. An analysis by Littman of this inscription, to¬ 
gether with one dating from about a century later, indicates that 
worship was rendered to Heaven, Sea and Earth, together with 
Mahren "who begat the King,” the latter being identified with 
Are.s. Other nionument.s include rude monoliths, some ornamentetl 
w'ith bands, and a most .sjiirited rock-carving of a lioness in low 
relief. 

The recent work of Father Azais shows that Abyssinia is re¬ 
markably rich in stone monuments, of^ypes hitherto unsuspected. 
The following is derived from the well illustrated, but summary, 
account of the rev. father’s iinestigations given by A. Kammerer 
(Essai sur Vllistoirc antique d'Ahyssinie, Baris, 1926).* Most of 
the discoveries were made in iin area stretching southwards from 
Addis Ababa beyond Lake Zwai to the neighbourhood of Lake 
Margherila. Large tumuli, some surrounded liy a circle of mega¬ 
liths, and a number of dolmens in excellent preservation, were 
found about 100m. south-east of Harrar, / c.. on the edge of the 
Ogaden Somali country. These ilolmens are said to be of the same 
general type as is found in western Europe. One which was sys¬ 
tematically explored yieUled, bi'sides human remains, potsherds, a 
silver ring, and a heavy metal bead. 

Menhirs are particularly abundant in Sidamo Province, where 
they are generally of dri^ssed stone, phallic in form, and may attain 
a height of 20 feet. A numlier of menhirs with ajitlirojKiiil de.signs 
in low relief were found near Silte, the cajiital town of Guragwe. 
Further south, not far from Lake Margherita, statue menhirs 
carved in the round occur, 'fhese may show geometric designs 
which .suggest tattoo or cicatrices, whili' to the west and north¬ 
west of Lake Zwai, hundreds of short stout uprights of dressed 
stone, “stunted menhirs,” have been discovered, each bearing in 
relief representations varying in number from one to 13 of a 
short broad-bladed .sword which vaguely suggests the short Ro¬ 
man sword. In this district, too, were found several stele bearing 
.Arabic inscriptions in the Nasri script. 

Recent Discoveries in Kenya and Tanganyika. —Important 
(and at the time of writing unjiublished) distoveries have been 
made in P 2 a.st Africa. In 1913 a human skeleton was found by Dr. 
Hans Reck at Oldaway, in northern Tanganyika, on the borders of 
the Seringeti plain. This lay some three metres deep, in undis¬ 
turbed dejwsits of the last Pluvial [leriod, as.sociated with a fauna 
of which more than 50% repre.sents extind sina ies, including E. 
antiqiins Reckii, Ilipparion sp., and an extinct .shee[) {Pe.lorovis 
oldawayensis). The skull from this skeleton is said to re.sembla 
that from FLlmcntcita, found by L. S. B. Leakey, who.se important 
discoveries in Kenya in the neighbourhood of Lake Nakuru may 
provisionally be summarized as follows;— 

A partial excavation of a flat-topix’d kopje at Eburu yielded 
crouched burials of a people with long slender limb bones and 
long narrow skulls, proliably Negro-Hamii ic. There was an iron 
toe-ring on one of the skeletons. At Nakuru a series of forcibly 
contracted burials was found along the side of a cliff; the skulls 
which are not negro—it is too early to discuss whether they are 
in any degree negroid—are long and massive with a long face and 
well developed and narrow nose. The muscular impressions are 
well marked, the longljones long and relatively slender, With these 
skeletons were found obsidian raicroliths, including lunates, small 
dos abattu blades, stone bowls and mortars, grinding-stones, pot¬ 
tery, simple bone tools and two beads of foreign origin which may 
possibly date about 2,000 b.c. At Elmcntcita, near the Makalia 
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rivfr, there were found bones, including skulls, probably represent* 
ing burials disturbed by flood, and some of these bones are defi- 
niUdy fossil. Here the .skulls arc of more than one type, (i) 
.strongly built, doli( hoccphalic, and, apart from the lower jaw, 
somewhat resembling the (.'ombe Cajxdle skull, (2) smaller, 
brachycephalic, represented only by women. The associated in¬ 
dustry consists of fair-sized flakes, lunates and end-scra{x*rs of ob¬ 
sidian, ostrich-.shell beatis and pearl shell |H'ndants, as well as at 
least three ty[x*s of pottery, besides the effect.s of flood this site 
was disturbofl some ten years ago, so that the original stratification 
may have become confu.sed and the associated objects be of differ¬ 
ent ages. 

THE WESTERN PROVINCE 

Palaeolithic Remains.—It is only recently that stone imple¬ 
ments of River-drift ty[x', and therefore to be regarded [)rovision- 
ally as of I'alaitolithic age, have been discovered in West Africa, 
In the brilish Museum there is a .series of massive implements of 
Chellean ly]K‘, con.sisting of (|uartz porphyry, which on the surface 
have weathered to the softness of chalk. These come from the 
alluvial deposits of the bauchi plateau, as do a smaller number 
of implements of Mousteriaii type of the same mineral, and one 
very steef» end-.scrafxT of a more homogenous stone showing no 
surface w('athering. (These implements are described by H. J. 
braurihollz in ()(rasiottal Paper No. 4 of the Geological Surv’cy 
of Nigerhi. ) 'rhere is also in the national collection a number of 
.short .Stum|»y implements of Drift fyf>e of a reddish quartzite, for 
the most part with unworked butt, found on the golf links of 
Ac< ra ((If>ld Coast ). Similar .sjua imens have been found in the 
Imal gravels, tin; aitnal spei imens in the museum having appar¬ 
ently been washed n[) from the beadi. 

Neolithic Age. —I’olished a.xe-hea(ls of ordinary Neolithic 
type are by no means uncommon in West Africa and the C'ongo 
valley. 'I hey are found in Norihein Nigeria, especially in the 
bam hi ri.iti'aii gr.ivels, where it is said that they overlaj) to some 
extent the Drift tyix-s. They an', however, of a ditlerc'nt stone, 
for the most i>art of dolerite. In the Cold Coast Colony they are 
found in large numbers, as are perforated quartz discs, while a 
few bossed splieres abcnit *’in. in diameter, of anomalous apiiear- 
aiK e and unknown use, have been recovert'd. A collec tion of Neo¬ 
lithic implements from Calabar inc lucle si one* axes, unusual in that 
thc'V posses.s a dc-finite tang for hafting. 

Cncler the title “Tnrnb.ikultur'’ Oswald Menghin (Anthropos. 
■:o, \()jD has described a culture characterized by series of im- 
plc'mc-nts, wadesprc'ad in the Low'er Congo area, which he tends to 
ai)proximale, though with dillic nily, to llu' (‘ampignian of Kuropc'. 
be this as it may, Menghin tinds a long sc'ric's of artifacts passing 
ins«-nsibly from impleinc'iits of coup-de-poing type, ('ampignian 
flattened ovates of almost laureMc'af t>’ix'. to notched and 
rcuighly cruciform si>e,ir or arrow'heads, some, (hough larger and 
cmarsrr, irresistibly rc'calling the ‘ freak’* forms from breonio in 
Italy, .-\part from these', many ground stone- axes have been found 
in the Congo area. 

Megnlithic Monuments. —Megalithic monuments are distri¬ 
buted widely in Wr-st Africa in the form of .stone circles and stand¬ 
ing stoiK'S. In (lamhia both classe.s of monuments have been care¬ 
fully described by thc' late Henry barker in a pajH’r published 
after his death A’ev. Afit//, Inst., vol. 53, 1923);— 

“ The circles themselves are gc'iierally found in group.s or clus- 
icTs comprising from two to nine, hut single' circles are met with. 
With one possible exce()(ion (here are no uncompleted circles, ex- 
cei)t those formed by concentric outer pillars standing round an 
inner circle. . . . The groups of circles are arranged in single 
straight lirct's; in nearly parallel lines consisting of two, three or 
four circles; or in pairs; but never in triangles or tx'iUagons. 
Many stones arc prostrate and . . , almo.st invariably these 
fallen jiillars . . . ,are at li'asl partly buric'd by the soil. . . . Some 
have their upper face almost level with the ground, .aiul as a rule 
the others are half or (hree-<iuarters covered by the earth. . . . 
SijjMntn iaily tonsiderrd this is the only indication of the age of 
these structures, and ... it would t)e of great value if we knew 
the rate of elrv.itiim of the soil. Without such knowledge it is 
only pos.sil)Ie to draw- the conclusion from this evidence that both 


the circles and the menhirs mu.st have been erected many cen¬ 
turies ago. 

“In addition to the concentric outer pillars, there are several 
instances where the outer pillars are arranged on thc eastern side 
of the circle in a straight line, or even in two parallel lines, in a 
north and south direction. Such lines are invariably to the east 
of the circle. . . 

The circles are considered sacred to the Earth Spirit, and cere¬ 
monies are performed in them to i)ropitiate the hitter, as also 
for the protection of the crops. It does not, however, appear that 
Parker excavated in them, and their date and purpose must he left 
for further exploration, though in the light of information received 
on the spot the contents of the circle (human remains, s{x-arhcads, 
coi)i)er armlets) dug by J. L. Todd and G. B. Wolhach (Man, No. 
96, 1911) suggest that in recent times these monuments were the 
sites of sacriticc fur success in w'arfare. 

In some of the northern villages of the Cross River Division of 
Nigeria, i.c., in the villages of the Akayu, Indem and Atam di.s- 
triits (on the left bank of the Aweyong river) there are stone 
circles, thc stones often more or less conical and carved to repre¬ 
sent the human body from the waist 
upwards. These have been described 
and figured by C. Partridge (Oo.f.v Kivrr 
Natives, 1905, pp. 268-5091; the navel 
i.s specially promint'nt, mid cicatrices 
.seem to be rcproducetl. At Agba village 
the circle surrounds an old tree, and the 
grove of the great chief who erected the 
circle. The tree i.^ sacrcil, and of the 
stones it was said by the ancestors 
“th(‘se .stones arc >’oiir forefathers, your 
very great chiefs: every year you must 
sacrifice to them” (p. 271). 

Beads. —In the iiast, claims of high 
antiquity have been m.ule on behalf of 
the so-called “aggry” beads that have 
been found in West Africa. Vet as stated 
by Sir Hercules Read, with the single 
exception of the necklai e to be discussed 
immediately none of these beads shows 
features not to be found in mediaeval 
or later head-s from the factories of 
Venice. The necklace, presented to thc 
British Museum by L. P. Davies, w-as ob¬ 
tained from the grave of ‘‘a renowned chief” at Mansii, a town 
on thc route from Elmina to Kumasi. It is described in detail in 
Man (1905, i). 

Por pre.sent purposes interest centres in some 20 beads of 
crystalline glass, irregular-faccteti, and especially one liead of 
crystalline glass moulded like a mulberry. Sir Hercules Read 
writes of these as being in a state of iridescent di-cay. (he surfaces 
being in many cases deeply pitted and presenting exactly the same 
.appearance as heads of the same kind from the Mediterranean 
area. He points out that the crystalline glass in this necklace is 
identical in appearance with those from the tombs at Rameiros in 
Rhodes, dating from the 6th century, and goes on to suggest, but 
“without insisting too strongly on this point,” that here are “glass 
beads of clas.sical .style found for thc first time in West Africa, and 
presenting fcature.s that in point of date may justifiably be asso¬ 
ciated with the name and time of the Carthaginian Hanno, a name 
often invoked when objects of indeterminate ago are found on the 
African coast.” 

Though probably not of any great age, reference must be made 
to the soap-stone carvings of human heads or figures (occasionally 
animal figures) found in the ground, .sometimes apixarently in pits, 
in certain districts of Sierra Leone, where they arc used as agri¬ 
cultural charms. These figures are for the most part roughly 
carved, the work being well within the scope of present-day 
Africans, and Joyce (Man, No. 57, 1905. and No, 40, 1909), points 
out that there is really no rea.son to see in (hem—as has been pro- 
jK)sc'd—evidence of foreign, i.e., Egyi^itian or Carthaginian in¬ 
fluence. The objects dejicribed by Erohenius from Old Ife (The 



Women serve as car- 
RIERS IN AFRICA, COVER¬ 
ING 35 MILES A DAY 




ARCHAEOLOGY] 


AFRICA 


Voice of Africa, 1913, voL i, chap. 14; “The Archaeological 
Finds”; and Das Unbekannte Africa, Munich, 1923), the ancient 
capital of the Yoruba, are also probably of no great age; there do 
not seem to be any which the i6th century Benin civilization 
might not have produced. 

Possibly of about the same date are a number of bronze and 
silver objects, now on deposit in the Briti.sh Museum, from a 
.sandy mound (no doubt a grave) at Tumuni in the Sokolo Prov¬ 
ince of Northern Nigeria. Sir Hercules Read holds that they 
exhibit features and analogies which are unusual in negro African 
metal work, pointing to artistic or commercial relationship w'ith 
the culture of the Mediterranean area, doubtle.ss at a period 
remote from the date of the manufacture of the relics themselves. 

The most important pieces are a bucket with incurv’-ed sides and 
lugs, and a barrel-shaped armlet (?) for wear on the bicepital 
region. The lines and casting of both, and the geometrical pat¬ 
terns tooled on their surfaces, are good and careful work. While 
the find as a tomb-grouf) may date to a.d. 1480, as suggested by 
H. R. Palmer, yet, as stated by Read, they arc of unusual interest 
from the analogies they present with the early Mediterranean cul¬ 
tures. and we may have here a distant echo of the early art of the 
Bronze age. At the same time there is no reason to think that the 
actual objects arc anything but local productions, though they 
may differ from those of more recent date. 

THE SOUTHERN PROVINCE 

Palaeolithic Implements.—Artifacts of rude Chellean type, 
often larger than the corresponding implements of western Europe, 
are found over the greater portion of South Africa, nor does there 
seem to be any reason why these should not be regarded as true 
palaeoliths perhaps of an age comparable to those of Europe. One 
of (he most satisfactory fiiuls of this order is constituted by a 
considerable number of implements of chalcedony, quartzite, etc., 
exactly similar to types characteristic of the River-drift Period of 
western Europe and Great Britain, associated with and evidently 
forming part of ancient terrace gravels deposited as drifts by the 
Zambezi (in the neighl)Ourhood of Victoria Falls) at a remote 
period. The {losition of these terrace gravels and surface drifts in 
regard to the Batoka (.iorge indicates their real anti(|uity, since 
they must have been deposited by the river when the latter was 
covering the old valley floor more than 400ft. above its present 
level. Here Henry Balfour excavated several implements from un¬ 
disturbed gravel depo.sits at depths varying from bin. to 2ft., some 
greatly water-worn and heavily patinated. 

Recently A. J. 11 . Goodwin (“South African Archaeology,” 
Man, ii)27, 14, and “Capsian Affinities of S. A. later Stone age 
Culture,” South African Journal of Science, vol. xxii., 1925) has 
summarized South African history on the following lines:— 

The terms Palaeolithic and Neolithic are dropped, the two 
main periods being termed the Earlier Stone age and the Later 
Stone age, Peringucy’s name for the main coup-de-puinf^ culture 
of the Earlier Stone age, the Stellenbosch industry, being retained. 
A second culture, the Victoria West industry, centres round Vic¬ 
toria West in the south-central Karroo, running north into the Free 
State and west to Nakob on the S.-W. African border; the coup- 
de-poing occurs, but the main implement appears to be a core sim¬ 
ilar to the European Achculcan tortoise-core, but some Sin. or so 
in length. It is not clear whether core or flake was the desired 
element, but secondarily worked flakes of this industry have not 
been found. The last culture of the Earlier Stone age is that of 
Fauresmith in the Orange FTee State, with a flake worked to 
resemble a coup~de-poing as the characteristic tool. 

There is no evidence of the Earlier Stone age developing into 
the Later Stone age, indeed they probably overlapped. The earliest 
industry of the Later Stone age is that of Still bay (near Mossel 
bay) covering most of the eastern part of the Union and extending 
into the Free State and to Okahandja in South-West Africa. Thi.s 
culture somewhat resembles the Solutrean of Europe, with lance¬ 
olate implements (usually small) as well as tanged forms, some¬ 
times with serrated edges. 

The Still bay culture was followed by two probably contempo¬ 
raneous industries which extend into modem times, termed from 
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sites in the Orange Free Stale the Smithficld and Wilton cultures 
respectively. The Smithfield culture includes end-scrapers, thumb¬ 
nail and horse-shoe scrajXTS, trimmed points (of Chatclperron 
type), handpicks, bored stones, ostrich cgg.shell beads, ground 
.stone rings, pottery and human remains. The human remains are 
of the “Bushman” tj^pe, and in a general way this culture is simi¬ 
lar to the Uapsian or the Aurignacian of Eurojx'. The Wilton in¬ 
dustry is very .similar; the chief implements are pygmy lunates, 
thumbnail, and end-scrapers, as well as geometrical forms; the 
pottery is similar to that of Smithfield; bone arrowheads and 
link-shafts occur; burials are flexed, with skeletons of the same 
general type as the Smithfield specimens. Slate “palettes” are 
also found, and the culture is definitely associated with the cave 
paintings. Goodwin considers this culture as identical with the 
last phases of the Capsian of Spain and North Africa, a point of 
view confirmed by 1 . Schapera (“Some Stylistic Aflinities of Bush¬ 
man Art,” South African Journal of Science, vol. xxii. Nov. 1925, 
pp. 504-15), who, as the result of a careful comparison of Euro- 
liean Talaeolithic and Bushman art concludes that the Capsian art 
of Spain shows most affinity with that of the Bushmen. 

Information supplied by Goodwin indicates the exi.stencc of a 
true Mousterian—the Glen Grey industry—with high-backed as 
well as the more usual flat points similar to those found in North 
Africa and Europe, while in the Later Stone age the recent dis¬ 
covery at Howieson’s l*oort of a number of true graving points 
(burin) is important, both in itself and as further suggesting con¬ 
tact with the north. 

Pottery.—It is not clear that examples of pottery of any con¬ 
siderable age exist. Those figured by Peringuey (Anmils of the 
South African Museum, vol. viii, 1911), provisionally assigned to 
liushmen, Strandlooiiens and Hottentots, are of the rudest lyi.)e, 
predominantly ovoid with conical bottoms, sometimes ornamented, 
the kneading and baking being very poor. 

The Bushmen. —No apology seems necessary for considering 
the “archaeology” of the Bushmen with that of the kindred 
Strandloojiers (no longer to be regarded as a distinct race, the 
name de.scribing a mode of life and not implying a constant physi¬ 
cal difference), for even though the former are not utterly extinct, 
the few survivors no longer pursue their characteristic arts of 
painting and graving on rock. It is generally admitted that the 
Bushmen stock came into South Africa from the north, and Stow 
was of the opinion that there were two great divisioics, each with 
its characteristic mode of life and art, viz.: (i) cave-dwellers 
(painters), and (2) koi>je-dwellers (.sculptors), the latter jxoduc- 
ing their works by “pecking” (he rock face, on which they worked. 
This view docs not seem to be generally accepted, jierhap.s it only 
emphasizes differences in technique due preponderantly to 
environment. 

The paintings of the Bushmen, naturalistic monochrome and 
polychrome studies of high artistic merit, for the most part 
record the animals which they hunted and upon which they sub¬ 
sisted. But paintings of the carnivora arc not absent, and cattle 
raids, dances and magico-religious (?) scenes are also portrayed. 
Belonging no doubt to the latter class are the fairly numerou.s ex¬ 
amples of animal-headed human figures^—representations of 
masked dances—not to be confused with the wearing of animal 
skins as a bunting ruse to admit approach to the game, as in the 
famous picture in the Hershel district of Cape Colony of a Bush¬ 
man wearing an ostrich skin while stalking a flock of these birds. 

The character of Bushman j)aintings has been well summed 
up by Henry Balfour:— 

They are “remarkable not only for the realism exhibited by so 
many, but also for a freedom from the limitation to delineation in 
profile which characterizes for the most part the drawings of 
primitive peoples, es{)ecially where animals are concerned. Atti¬ 
tudes of a kind difficult to render were ventured upon without 
hesitation, and appreciation even of the rudiments of perspective 
is occa.sionaIly to be noted, though only in a crude and uncertain 
form. The practice of endeavouring to represent more than could 
be seen at one time ... is far lc.ss noticeable in Bushmen art 
than might have been expected from the rudimentary general cul¬ 
ture of these peoples, and one does not see instances of both eyes 
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being indicated upon a profile face, or a mouth in profile on a full 
face. . . . The colours were usually laid on uniformly over the 
surface which they individually covered, but a shading off is some¬ 
times exhibited. ” {Bushmen Paintings, lyotj, p. 9.) 

Dr. K. M. Barnard points out that examples similar in execution 
to those described by L. I’eringuey (Trans. S. Afr. Philos. Soc., 
ib, 190b, and iH, 1909) have been discovered at various places in 
■South-west Afriia, the farthest north being in the Grootfon- 
tein di.siric t. In addition to the usual animals there arc rejiresenta- 
tions of the human foot, and the spoor of various bucks, while 
from the position in which these latter occur the explanation that 
they are "sign-posts” to water cannot be maintained. 

Major E. J. Bagshawe (see Man, \g 27 ,, 9:) has discovered 
in Tanganyika Territory rotk-paintings of Bushmen type of so 
high an artistic (juality that their origin tan only be referred to 
this race, an extension northwards whit h goes well with the dis¬ 
tribution of the Bushmen kwe (digging-stick weight), of which 
spetimiais, known in Tanganyika, have, been discovered in Uganda 
(Wayland) and even among the Bari of the Southern Sudan 
(Seligrnan ), 1 'he Tanganyika rot k-paintings intlude an eland, cow, 
osirithes, giraffe and anieloiie. 

Strandluopers. —'I'he SI randloopers are a people of whom, 
ap;irt from their skeletal tharacters, we know little, though con- 
(erning these there is a fair volume of reliable if not always con¬ 
sistent data, 'i'heir ( nil oral .attainments may be judged, e.g., from 
the remains lound in the c.ives and roi k-shelters ol 'r'zilzikama 
(litt>, .about loom, to lilt' west of Tort Elizabeth. Om* of the.se 
shelters explored by F. W. Fitzsimons (described by Sir Arthur 
Keith, 77 /e Aftfiquity of Man, I., i9.’5), contained dejmsits some 
.toll. deep. 'I'he lower 5ft. and the Ujiper (ift. were sterile; below 
till. latter l.iver was a stratum some 7ft. thick in which numer¬ 
ous Sti.andlooper burials were encountered amidst remain.s of’| 
lirepl.ues, broken polleiv, implements and ornaments in stone and 
bomv 'I hen came the third stratum, over bfl. m thickness. While 
removing this stratum ami working at a clc'plh of i^fi. below the 
original lloor of the shelter, h'itzsiimms found graves containing 
rem.ain. whiih diftc-red from those he had mc*t with m the stratum 
above Unfortunately the bones in the lower stratum were im¬ 
pel tec tly preserved. 'J'he graves had been partly protected by slabs 
of Slone some of which had beem rudely engraved with human 
figures. There were lumps of red ochre, necklaces of shell and 
bonc' and tools of stone and bone. In a still dc-c'per stratum, also 
about bfl. in thickness, there were traces of burials and hearths, 
the human remains being fragmentary, but considered to belong to 
individuals of the Boskop type'. 

Mediaeval Remains in Rhodcsia.~The conclusions of D. 
RandalFMac Iver (Mediaeval Rhode.ua, i(;ob) that the Zimbabwe 
and similar ruins in Rhodesia are negro in origin and modern in 
cl.ite, though not generally accepted in South Africa, have not been 
disproved, I'or though there, is no inherent improbability in the 
early Semitic origin of these ruins, it seems imncces.sary to .seek a 
foreign colonization where the fads in no waiy contradict a Icxal 
origin. No authentic inscriptions have bec-n found, and no object.s 
ciiscoverc’cl in the Great Zimbaliwe, around which the controversy 
has chiefly centred, need he more than a few centuries old, while 
those that arc' not foreign imports (porcelain, etc.) are of African 
ly|K'. Moreover, a re-ex.amination of the evidence, including un- 
imblishc'd m.itc'iial in the library at Lisbon, has led Father Sche- 
besta {.Mitt, der Anthrop. (les. in IF/V/;, 192J-23) to the conclu¬ 
sion that not only is the Zimbabwe a product of the indigenous 
kingdom of Monomotapa described by the rortuguese. but that 
its builders culturally resembled the liaganda, and v>rohably cer¬ 
tain other of the more advanced peoples of Central Africa. 

For bibliography, ire the referc-nccs in the text. (C. G. S.) 

NORTH AFRICA 

The archaeological documents of north Africa reflect the cul¬ 
tural londilicins recorded in its ancient history, the imposition of 
successive alien civilizations by dominant Mediterranean Powers 
upon a receptive but resistant native i>opulatic)n. The ancient in¬ 
vaders were (under their political names) Phoenicians, Greeks, 


Romans. Vandals and Byzantines; the Arab invasions, which be¬ 
gan in the 7th century a.d., belong to modern hi.story. 

Native Cultures. —The native Libyan and Berber (q.v.) ele¬ 
ments, whether aboriginal or not, have persisted without visible 
change from the prehistoric fxtriod to the present day. Their 
most ancient handiwork is reprc.sentcd by stone imjrlemcnts and 
simple [Kjttery found in cave-dwellings, figures of men and animals 
engraved on rocks, some fortress-walls and many sepulchral monu¬ 
ments of mcgalilhic typie, sejuare and circular dolmens, cairns 
and cromlechs. This material is related on the one side to the 
most primitive remains of .Spain and south France, on the other 
side to tho.se of Egypt and Crete; but while neolithic culture in 
the Egyptian and European areas was superseded in the 
jirehistoric age, the African stone implements seem to have re¬ 
mained in use in certain districts until very recent times. It is 
seldom possible to date these monuments even approximately. 
The Berber language was inscribed on stone, often in conjunction 
with Punic and Latin texts, in a local alphabet which is still 
current among the Tuaregs (q.v.) of the Sahara. Beside this 
backward element there was in historical times an urban popula¬ 
tion more or less civilized by contact with C.roc'ks and Semites; 
but it does not appear to have dcvelo[)ed a distinctive art. 
Its surviving monuments are mostly sepulchral: most notable 
are two jiyramidal structures near Tij)aza (anc. Tipasa) and 
Batna in Algeria. The former, called the Tomb of the ('hristian 
Woman (Khor cr Routnia), is ecidently a royal tomb aiul per¬ 
haps that of Juba II., the i.ihilhellene king of Mauretania in the 
time of Augustus. The other, called the Medracen i Madi^hasen), 
is older, and may be (he tomb of Ma.'^.Mnissa. the Nurnidian ally 
of Rome in their last war with Carthage. Both are low cones of 
stepiiod masonry set on cylindrical bases which have corniies 
borne by engaged columns; their diameters mi'asure about :oo 
feet. 'Phe form may have been derived from the native cairns, 
but it closely rc.sembles the monumental tumuli of Italy and Asia. 
The architectural orders are Greek, w-ith soine archaisms and 
other peculiarities that indicate runic inlluencc. 

Phoenician.—The Phoenician .scttlemc'nt. of which Carthage 
was ultimately the chief city, is assigned to the 12th (cntury n.r., 
hut its earliest known remains are not older than tlie 7th. At 
the time of its fall in 146 B.c. Carthage controlled nearly the 
w'hole of what is now Tunisia, and was in (ouch with (!)e native 
kingdom of Numidia on the west, and through the Phoenician 
territory of Tripolitania wdth the Greek colonies of ('yrcnaica on 
the east. 

Nothing is left of the Punic city of C^arlhage and very little of 
its Roman successor, the colony which was founded a.s the capital 
i of Africa after the destruction of the original Carthage But its 
site is indicated by a zone of cemeteries, which lay outside the 
walls. It is a large semicircular area bounded on its short side 
by the sea; its central point, the modern St. Louis’ Hill, was cer¬ 
tainly the Punic citadel, the Byrsa, and the jiort was south of 
this, near the [)lacc where two lagoons nenv lie. These agree per¬ 
haps fortuitously with ancient de.scri[)tiun.s of the commercial 
and war harbours, the latter having the Admiralty Island in its 
midst; hut the coast lias greatly changed even in the last cen¬ 
tury. and ancient lines of sea-walls and quays have been identified 
on the outer coast. The curse that Rome invoked upon (he Punic 
site has operated on its own foundation. .After the Arab saek. the 
city was abandoned by the conquerors, and became a quarrx- for 
Mediterranean masons of all later ages. The cathedral of Pisa 
is said to have been built W'ith stones of Carthage. A few of the 
larger structures can be traced. On the Byrsa is a temple of 
Aesculapius; in the western plain, an amphitheatre; on either side 
of the northern hill, a theatre and an Odeum; in the eastern plain, 
the baths, better preserved in the Arab name of the locality 
(Dermesh) than in its .soil. The waterworks have fared better: 
there arc great vaulted reservoirs at Dermesh and La Malga, fed 
by an aqueduct from a copious source at Zaghouan, 100 miles 
away. 

The Punic graves that have been found are not older than 
700 B.c. They are mostly double chamliers approached by 
shafts; burials were often made in stone coffins with lids carved 
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as recumbent human figures. There are numerous grotesque clay 
masks which were placed in the graves to keep evil spirits away. 
Personal trinkets and jewellery are the other furniture. 

In a sanctuary of Baal at Dougga {Thuf’fia) birds’ bones were 
buried in jars. This temple, which was dedicated to Saturn under 
Roman rule, was enclosed in a square colonnade. A temple of 
Tanit-Caelcstis at the same city stands in a semicircular court. 
A mausoleum built there in the 4th century n.c. and recently 
reconstructed was designed in Graeco-Phoenician style, and bore 
a bilingual inscription in Libyan and Punic. The art of Carthage 
was rapidly hellenized, probably by contact with Greek colonies 
in Sicily rather than with those of Africa. 

Greek. —The largest Greek city in Africa was Cyrene. one of 
the greatest cities of the Greek world. Yet its famous and con¬ 
spicuous site was almost inaccessible until the 20th century. In 
1861 two young orticers of the British forces at Malta. R. Mur¬ 
doch Smith and E. A. Porcher, found and identified the temple 
of Apollo, sent to England a large series of scuIiHures. now in the 
British Museum, and excavated at other points outside and inside 
the city, but could not stay long enough to explore its to[K)graphy 
more definitely. An expedition equipped by the Archaeological 
Institute of America made a good beginning in igio, but met 
with organized hostility among the natives, and before its second 
.season had begun the country was seized by Italy. All archae¬ 
ological work in CyrenaVea and Tripolitania has since Iieen direc ted 
by the Italian Government. The re.sults at Cyrene .show that the 
Roman city occupied the tw’o hills that are the landmarks of the 
site. The western hill was the Greek acropolis and contained 
(he agora; on the eastern hill is a Doric temple and a stadium; 
the residential quarters lay in the dividing valley and on the 
south-west slojie of the eastern hill. At the north enrl of the 
v.'illey, outside the city wall, the sanctuary of Apollo stands on a 
jiartly artificial platform below the fountain, Kyra. The low and 
narrow channel of this famous sjiring can be followed for a 
quarter of a mile inside the mountain; ancient inscriptions are 
scratched and moulded on the clay that covers its walls, and the 
mouth of the channel is an open chamber cut in the face of the 
(litf. Rows of chamber-tombs with elaborate architectural fronts 
are cut or built in the slo[)es of the plateau. It seems that the city 
when fully excavated will be another example of the conventional 
Roman splendour which is the characteristic clement in north 
.African antiquities; but the sanctuary is a new feature, preserving 
its original plan, and important remains of the Greek structures 
have been found beneath the Roman ornament. The .sanctuary 
is a walled precinct like that of Delphi. It contains the temples 
of Ajiollo and Artemis, each with a great altar in front, and 
smaller .shrines of lesser deities. A curious adjunct of the Arte- 
rnisium is an underground Nyrnphaeum, apparently for purifica¬ 
tory rites. The Apollo temple has Ircasure-ci.sts sunk in its floor. 
In Roman times two bath-cstabli.shments were intruded on the 
terrace, from one of which some 20 marble statues were re¬ 
covered. including a headless Aphrodite now in the museum of 
the Tcrmc at Rome. The rest of the material from (.'yrene is 
at Bengazi. On the west side of the precinct is a Greek theatre. 
The Sacred Way leads from the .sanctuary past the fountain to 
the agora, a colonnaded area of the usual Roman type containing 
the provincial capitolium and other official buildings. Among the 
Greek survivals here are the hcroun and a small circular structure 
which was the tomb of the first Battos, founder of the city and 
of the dyna.sly which ruled it. The round tomb is apparently the 
ba.se on which stood a column depicted on some Cyrenai'c coins. 
Curious sepulchral monuments found in the rock-tombs are sculp¬ 
tured busts with heads in which the face was indicated by paint¬ 
ing, or with tapering columnar necks instead of heads. Greek art 
is rare: a few archaic votive statutes have been found and further 
excavation will doubtless produce others. The archaic strata 
should also help to determine the origin of the so-called Laconian 
or Cyrenai'c pottery. (See Pottery and Porcelain: Greek Pot¬ 
tery,) A .small bronze head of a bearded man (sth century b.c. ) 
has been found by the Italians, and a marble head of Athena (.said 
to be 4th century’) was excavated by the American expedition, hut 
the finest work of art from Africa is a Helleni.stic bronze head of 


a young Berber, which was found by Smith and Porcher in the 
teni{)lc of Apollo. It is also an anthropological document of great 
value. There are other Hellenistic pieces among the numerous 
marble statues from Cyrene, but the sculpture here ns in other 
north African cities is generally of Roman date. The other cities 
of Cyrenaica have produced Greek terra-cotta statuettes and 
painted vases, mostly from tombs; among the vases are several 
oil-jars which were prizes in the Panalhenaic games. The Punic 
colonies must have contained examples of Greek art, and the 
Mauretanian capital of Juba 11 . at Cherchel (Caesarea) was 
decorated with imported statuary, some fragments of which sur¬ 
vive, Some good examples of llellenistic sculpture have come 
from the sea. They were found in a sunken ship which was lo¬ 
cated in 1Q07 off Mahedia near the Lesser Syrtes, and arc now in 
the museum of the Bardo at Tunis. The most important is a 
bronze herm signed by Bochhos of Chalchcdon. There are many 
decorative bronzes belonging to furniture, and Jiarts of large 
marble vases and candelabra in Neo-Attic style. The ship's hold 
was divided into three compartments, and the deck was laclen with 
marble columns. The date of the wreck is placed in the 2nd cen- 
lury B.c. Tw'o large bronze slatuetle.s, a standing boy and a 
.sc’ated girl, came from the harbour of Biuie (Hippo Rcf^ius) in 
and a bronze’ horseman, said to he of the 5th century n.(\, 
was excavated at Ksar Farun ) in Morocco. 

Roman.—Most of the Roman cities are comparatively late 
foundations. The civilization of Africa was nevcT finished, and its 
imperial history is a record of continual progress southwards and 
westwards from the original province to the Sahara and the 
ocean. Even the older Greek and Carthaginian cities, such as 
Cyrene and Thugga, and the native cajiitals of C^irta and Caesarea, 
were converted to the metropolitan Rcnnan model in the mature 
imiM’rial age. But the ordinary African township was a mushroom 
growth, built to* an emjieror'.s order and peopled with colonists 
from the army and the countryside. As the citizens were Roman¬ 
ized by the gift of the Latin name, so the dignity of their city 
was as.serted in its public buildings. Theatres and baths were 
erected and adorned by the muniticence of wealthy Africans, to 
whom and to Roman landowners and their agents belonged the 
luxurious villas tliat are scattered through the country district.s. 
But the urban population in general wms meanly housed. The be.st 
example of a new city is Timgad {Tharnu^adi) in south-east 
.Algeria (Niiviidia ), north of Mt. Aiires. It was founded by Trajan 
as a colony in a.d. ioo, and built by military architects and labour 
from the Legion 111 . Augusta, W’hose di.scharged .soldiers were 
the colonists. The site is laid out on the lines of a military camp, 
a scjuarc cut up into small blocks (n/.vn/uc ) by intersecting streets 
drawn parallel to the enclosing ramparts. A monumental gate¬ 
way (the so-called triumphal arch of Trajan) stands in the middle 
of the we.st side. At the central cro.ssing of the Iw'o main streets 
(cardo and dccimanus) is the Jorum, occupying the space of 
eight insulae, and next to the forum is a theatre. Other public 
buildings now in.sidc the ramparts are a market-place, a library 
and baths. The city rapidly outgrew its walls; the later capitolium, 
more baths, a larger market, another triumphal arch, piagan 
temples and Christian churches were built outside, and as the 
town grew its formal character was lost. The camp in which 
the legion itself was p)crmanently quartered is Lambaesis, 20m. 
W. of Timgad. It was established in the first half of the 2nd 
century, and consists of a fortified square intersected by the two 
main roads and containing military ofliccs, barracks and baths. 
A great part of the site is covered by a modern prison. To the 
south lies the town that attached itself to the legion, entered 
through monumental arches and equipped with the usual apparatus 
of Capitol and lesser tempjlcs, theatres, ampihithcatrc and baths. 
Lembaesis is a unique example of a permanent camp. Cardo and 
decuntanus are paved with stone and bordered with colonnades, 
and south of their intersection stands nearly to its full height the 
four-arched entrance to the praetorium, leading to a court with 
porticoes behind which are the headquarters’ offices, legionary 
shrines and armouries. 

Other municipal foundations were built on the same model as 
Timgad, but not always with the formal plan that can only be 
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arhievfcj on an empty site. The best preserver! sfrurtures are 
]>robahIy those of Lebda {Lrptis in Tripolitania. This 

was the native city of the crn[ieror Severus, anri was maKnilitently 
adorned liy him. It has been covered by wind-fiorne sand, w'hich 
overthr<‘w whole walls with its weij^ht and at the .s.arne time 
buried and protected their ruins. But many walls and columns 
are still slarulin« w'ith cornices and entablatures intact. At the 
oth»*r end of the Roman dominion, in Morocco, lies Ksar Farun 
{Volitbilv.) near Meknes, a solitary outpost of classical culture 
in a barbarous land. A triumphal arch and the remains of a 
basilica were vi.sible before its excavation. 'I'he site was largely 
cleared by prisoners of war in 1915. Other well-preserved or 
exiavalec) cities are, in Algeria, Jemila (Cukid), Rhaniis.sa 
il'huhursUurn Numidorum), and I'ijiaza (Tipasd)', in Tunisia, 
Hou Grara {Gi^hti), Dougga (Thuyx*^), H(‘ndiir Kasbat ( 77 /w- 
burbo Makes), Meclema {.Mthiburus), and Sbeitla {Sujctula)\ 
and Sabratha in l'rii>olitania. In all of the.se the usual public 
places are represented, the jorum with il.s rurin, basilica, and 
rostra, flankecl by temples and jwrticoes which sheltered honorific 
statues. Khainis.sa has its table of standard measures still in 
place; Tinigad, Lembaesi.s, Jemila and lieiuhir Kasbat have 
markets ap[>ropriately fitted for various corninodiiies. In the 
military foundations these lie just outside the gates, IjuL Timgacl 
has al.so srnaller and perhajis later markets within the ramparts. 
There is also a library at Timgad, unicjue in Africa. Baths and 
triumphal arihes (gateways) aliound on the.se and many other 
sites, and each city has its theatre; those of Chercbel and Dougga 
are jxirticularly well pre.served. The line.st amphitheatre is til El 
Jem {Thysdrus). Tlu* olVuial sacred building of a provincial 
town was the capitolium, and was usually plaied near the forum, 
but at 'Firngaci it lies outside the wall.s. The regular tripartite j)lan 
is seen in this example. At Dougga th(^ front columns with their 
IH‘dime.nt are still standing, and at Sbeitla the copitol consists of 
three sei)arale shrines. A temple at 'I’cbe.ssa {Thevestv) is nearly 
intact, and has an elaborately ciirved parapet but no pediment. 
A notable lem[)Ie is that of Aesculapius at Lembaesis, w'hich has 
a thermal establishment attached and is approached through an 
a\'enue of subsidiary chapels. Alariy miles of aijuedui ts are stand¬ 
ing between the c ilies and the springs from which they drew their 
water. The su|)i)ly of Carthage came from Zaghouan, where 
there is an elaborate Sympharum. Similar waler-saiu tuaries exist 
at Jlammam Derraji {Ikilla Kryia), Khami^sa and elsewhere, 
the a(|ueciuct at Sbeitla is carried over the ravine on a massive 
bridge. House.s of Graeco-Roman de.sign like tho.M* of Pompeii 
have been excavated on many .site^i; most fatuous is thes House 
cjf Sertius at 'Piiugad, but (bis does not belong to the original 
city. Bulla Regi.i has some underground houses, and there are 
catacombs at Sousse (Uadrumcium). 

Large quantities of Roman sculpture have beam found in these 
excavations, and are housed in the local nuiseums, among them 
many im|H*riaI portraits and other pieces of historical value. In¬ 
scriptions also arc abuiulint. Hut the pcauliar artistic riches of 
north Africa are mosaic pavements, which have for their subjects, 
be.sides decorative ivilterns, seascaix's ;md landscapes, historical 
and mythological scenes, and incidents of agricultural life, fishing, 
hunting and games. Among them are portraits of Xenophon from 
Sbeillti and Virgil from .Sousse. A large and varied series comes 
from a villa mrar Zlilen in Tripolitania. 

Vandal and Byzantine. —Mo.saic decoration is a prominent 
feature in the remains of Early Christian churches (basilicas); 
there are particularly line examples in the Irapti.sleries of Jemila, 
SheVtla and Timgad. At the last place the church is attached to 
a monasttTv, as also at I'elx'ssa. Some of the churches are Late 
Roman, others are Byzantine foundations. During the short in¬ 
terval of \'andal occuiiation (a.d 430-53,3) there seems to have 
been no architectural activity, but some fortiheation and a good 
deal of military demolition date from this epoch. Examples of 
the latter are supplied by the theatres of Carthage, which were 
filled in with the ruins of their suix'.rstructure.s. The great fortress 
walls that dominate many sites arc Byz.intinc. They were erected 
to bold the civilized country against native tribes, the same ag¬ 
gressors that the Roman conquerors had to face; and it is 


significant that the two most imposing Byzantine strongholds, 
at Haiclra and Tebessa, are on the sites of the first permanent 
camps that the Roman Iggion fortified on Mt, Aures (Ammaedara 
and Tlu’vrstc). Haidra is the type of a military fort, Tebessa 
of a fortified city. The fortre.ss-walls were made of ancient 
materials, and often incorporate whole buildings of preceding 
ages. Triumphal arches at Tebessa are worked into the circuit 
of the ramparts; one at Haidra was built up to make a tower; 
the Capitols of Dougga and Sbeitla were turned into forts. The 
ruin of classical buildings involved in these defensive works 
was immense, and it has been justly said that the real vandals of 
north Africa were the Byzantines. Arab conquests, though fatal 
to tow’n-dwellcrs, did no great damage to the structures. Indei'd 
their subsequent desertion and neglect have been the means of 
preserving so many Roman cities to an extent unequalled in any 
other lancl. (FT J. F.) 

BiiiLiuoKAPfiv,—R. Cagnat, Carthaye, Timyad, Tibessa et les Viilrs 
antiques dr I'.ijrique du Nord (igoQ, a short illustrated survey). 
Detailed accounts of particular sites and monuments are mostly in 
series of monographs or periodicals imblished by the local Govern¬ 
ments: S. Gsell, Les Monuments antiques dr VAlyerie (igoi, Service 
des Monuments Historiques) ; R. Cagnat and P. Gauckler, Les Monu¬ 
ments hisloriques de la Tunide (i 8 y.S, Direction des An(iquit(!s et 
Art>) ; Musers cl Collections arclicoloyiqurs dc I’Alycric ct dt la 
Tunisir; A'otiziario archcolnyico del Ministrro drllr Colonic and Africa 
Italiana (trorn 1915, Cyrenaica and Tripolitania). 


HISTORY 

The ancient history of Africa is shrouded in niyslery and the 
earliest records of that continent and it.s jiiopile are far from 
trustworthy. See Africa, Roman; Ec.yft. 

Phoenician and Greek Colonization. —The word Africa 
was applied originally to the country in the immediate neighbour¬ 
hood of Carthage, that part of the continent first known to the 
Romans, and it was subsequently extended with their increasing 
knowledge. The Arabs .still confine the name Ifrikia to the terri¬ 
tory of Tunisia. If ancient F)g>q)t and Ethiopia [q.v.) lie excluded, 
the story of Africa is largely a record of the doings of its Asiatic 
and European conquerors and colonizers. Ab> ssini.a being the only 
State which throughout hi.storic lime.s has maintained its inde¬ 
pendence. The countries bordering the Mediterranean were first 
exploited by the Piiocnicians. Carthage, 
founded about 800 ii.c., speedily grew 
into a city without rival in the Mediter¬ 
ranean, and the Phoenicians, suliduing the 
Berber tribes, who then, as now. formed 
the bulk of the population, became mas¬ 
ters of all the habitable region of north 
Africa west of the Great .Syrtis. Both 
Egyptians and Carthaginians made at¬ 
tempts to reach the unknown parts of the 
continent by sea. The west coast was well 
known to the Phoenicians as far as Cape 
Nun, and c. 520 u.c. Hanno, a Cartha¬ 
ginian, explored the coast at least as far 
as Sierra Leone. 

Meantime the first European colonists 
had settled in Africa. Greeks founded 
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the city of Cyrene (c. 631 b.c. ) and exerted a powerful influence 
in Egypt. To Alexander the Great the city of Alexandria owes it.s 
foundation (332 n.c.), and under the Hellenistic dynasty of the 
Ptolemies attempts w'ere made to penetrate southward, and in thi.s 
way was obtained some knowledge of Aby5.sinia. Neither Cyrenaica 
nor Egypt was a serious rival to the Carthaginians, hut all three 
Powers were eventually supplanted by the Romans after the fall 
of Carthage in 146 b.c. Under Rome the settled portions of the 
country were ver>' prosperous, and a Latin strain was introduced 
into the land. Though Fezzan was occupied by them, the Romans 
elsewhere found the Sahara an impassable barrier. The utmost 
extent of geographical knowledge of the continent is shown in the 
writings of Ptolemy (and century a.d.), who guessed the existence 
of the great lake reservoirs of the Nile and had heard of the river 
Niger. (For the history of Africa under the empire, see Romaj' 
Empire, Later.) 
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The Arab Conquest* —In the 7th century an Arab host, fol¬ 
lowing the new faith of Mohammed, conquered the whole country 
from the Red sea to the Atlantic and entered Spain. Throughout 
north Africa Christianity well-nigh disappeared, save in Egypt 
(Where the Coptic Church was suffered to exist), and Upjicr Nubia 
rind Abyssinia, which were not subdued. In the 8th, 9th and loth 
centuries the Arabs in Africa were numerically weak; but in the 



Political divisions of Africa in isio at the close of the final 

PHASE OF THE INTERNATIONAL •'SCRAMBLE FOR TERRITORY " 

Two further adjustments took place before the World War. By the 1911 
aflreement the Cameroon received two tongue-llke oxtoniloni—one reaching 
to the Congo river, the other to the Ubangi. On Nov. 5, 1911, as the result 
of a brief war with Turkey, Italian sovereignty was extended over Tripoli 

nth century there was a great Arab immigration. Even before 
this the Berbers had very generally adopted the speech and religion 
of their conquerors. Arab influence and the Mohammedan religion 
thus became indelibly stamped on northern Africa. Together they 
.spread southward across the Sahara, and became firmly established 
along the eastern sea-board, where Arabs. Persians and Indians 
planted flourishing maritime and commercial colonies. Of these 
eastern cities and States both Europe and the Arabs of north 
Africa were long ignorant. 

The first Arab invaders had recognized the authority of the 
caliphs of Baghdad. Early in the loth century the Fatimite dy¬ 
nasty established itself in Egypt, where Cairo had been founded 
A.D. 968, and from there ruled as far west as the Atlantic. Later 
still arose other dynasties such as the Almoravides and Almohades. 
Eventually the Turks, who had seized Egypt in 1517, established 
the regencies of Algeria, Tunisia and Tripoli (between 1519 and 
1551), Morocco remaining an independent Arabized Berber State 
under the Sharifan dynasty, which had its beginnings at the end 
of the 13th century. Under the earlier dynasties the spirit of ad¬ 
venture and the proselytizing zeal of the followers of Islam led to 
a considerable extension of the knowledge of the continent. This 
was rendered more easy by their use of the camel, which enabled 
the Arabs to traverse the desert. In this way Senegambia and the 


middle Niger regions fell under the influence of the Arabs and 
Berbers, but it was not until 1591 that Timbuktu—founded in the 
nth century—became Mu.slim. That city had been reached in 
1352 by the great Arab traveller Ibn Batuta, to whose journey 
to Mombasa and Quiloa (Kilwa) was due the first accurate know¬ 
ledge of those flourishing Muslim cities on the east .African sea¬ 
board. Except along this sea-board, which was colonized directly 
from A.sia, Arab progress southward was stopped by the broad belt 
of dense forest which, stretching almost across the continent 
somewhat south of 10” N,, barred their advance as effectually as 
had the Sahara that of their predecessors, and cut them pff from 
knowledge of the Guinea const and of all Africa beyond. One of 
the regions which came latest under Arab control was Nubia, 
where a Christian civilization and State exi.sted up to the 14th 
century. 

For a time the Muslim conquests in south Europe had virtually 
made of the Mediterranean an Arab lake, but in (he iith century 
the Norman cont|ues( of Sicily was followed by their descent on 
Tunisia and Tripoli. Somewhat later a busy trade with the African 
coast-lands, especially Egyi^l, wa.s developed by the cities of north 
Italy. The Italians also, in the T4th and 15th centuries, traded 
with the countries of the Niger bend and were conversant with the 
routes across the Sahara. Some Europeans even traversed the 
desert, while one traveller—not a merchant—the Frenchman An- 
selmc d’Isalguicr reached Gao on the Niger, in 1405.* Meanwhile 
events were impending which were to have a profound effect on 
north-west Africa. By the end of the 15th century Spain had 
completely thrown off the Muslim yoke, but even while the Moors 
were still in Granada, Portugal was strong enough to carry the war 
into Africa. In 1415 a Portuguese force captured the citadel of 
Ceuta on the Moorish coast. From that time Portugal repeatedly 
interfered in the affairs of Morocco, while Spain acquired many 
ports in Algeria and Tunisia. Portugal, however, suffered a crush¬ 
ing defeat in 1578 at al Kasr al Kebir, the Moors being led by 
Abd el Malck I. of the Sherifan dynasty. By that time the Span¬ 
iards had lost almost all their African possessions. The Barbary 
States degenerated into mere communities of pirates, and under 
Turki.sh influence civilization and commerce declined. (X.) 

MODERN HISTORY 

The Portuguese.—But with the battle of Ceuta. Africa had 
ceased to belong solely to the Mediterranean world. Among those 
who fought there was Prince Henry “the Navigator,” son of 
King John 1 ., who was fired with the ambition to acquire for 
Portugal the unknown parts of Africa. Under his insjnration and 
direction was begun that series of voyages of exploration which 
resulted in the circumnavigation of Africa and the establi.shment 
of Portuguese sovereignty over large areas of the coast-lands. 
Cape Bojador was doubled in 1434, Cape Verde in 1445, and by 
1480 the whole Guinea coast was known. In 1482 Diogo Cam or 
Cao discovered the mouth of the Congo; the Cape of Good Hope 
was doubled by Bartholomew Diaz in 1488, and in 1498 Vasco 
da Gama, after having rounded the Cape, sailed uj) the cast coast, 
touched at Sofala and Malindi, and went thence Jo India. Over 
all the countries discovered by their navigators Portugal claimed 
sovereign rights, but these were not exercised in the extreme 
south of the continent. The Guinea coast, as the first discovered 
and the nearest to Europe, was first exploited. Numerous forts 
and trading stations were established, the earliest being Sao 
Jorge da Mina (Elmina), begun in 1482. The chief commodities 
dealt in were slaves, gold, ivory and spices. The discovery of 
America (1402) was followed by a great development of the 
slave trade, which, before the Portuguese era, had been an over¬ 
land trade almost exclusively confined to Mohammedan Africa. 
The lucrative nature of this trade, and the large quantities of 
alluvial gold obtained by the Portuguese, drew other nations to 
the Guinea coast. Eiigli.sh mariners went thither as early as 1553, 
and they were followed by Sjianiards, Dutch, French, Danish, and 

‘D’Isalguicr afterwards wrote an account fne^er published) of his 
travels, which were made known in 1927 by Charles dc k Ronckre 
in vol. iii. of Lu Dh.ouvcrlc. dc. VAfrique au Moyen Age, 
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other adventurers. Much of Senegambia wa.s marie known as a 
result of que.st» during the i6th century for the “hills of gold’’ 
in Hambuk and the fabled wealth of Timbuktu, but the middle 
Niger wa.s not rearhed. The suf^remacy along the toast passed 
in (he i7lh century from Portugal to Holland and from Holland 
in the 18th and igth centuries to Prance and Pnglaud. The whole 
coast from Senegal to Lagos was dotted wdlh forts and “fac¬ 
tories” of rival Powers, and this international patchwork per¬ 
sists though all the hinterland has become either Prcnch or 
liritish territory. 

Southward from the mouth of the Congo' to the inhohpita})le 
region of Darnaraland, the Portuguese, from 1401 onw'ard. ac- 
(juired influence over the Bantu-Negro inhabitants, and in the 
early j)art of the lOth century through their efforts Christianity 
was largely adopted in the native kingdom of Congo. An irrup¬ 
tion of cannibals from the interior later in the same century 
broke the power of this .semi-Christian .state, and the Portuguese 
activity was tran.sferred to a great extent farther south, Sao 
Paulo de Loanda being founded in 1570. The sovereignty of 
Portugal over this coast region, except for the mouth of the 
Congo, has been only once challenged by a Luroiwan Power, 
and that wa.s it) 1040-48, when the Dutch held the seaports. 

Negletting the comparatively poor and thinly inhabitated re¬ 
gions of Soutl) Africa, the Portuguese no scjoner discovered than 
(hey coveted (he llouri.shing cities hehl Ity Arabized pecjples be- 
tw'een Sofala and Ca[>c; Cuardafui. By 1520 all (he.se Muslim 
sultanates had been seizcal by Portugal, Mozambiejue being chosen 
as the chief city of her East African possessions. Nor was Portu¬ 
guese activity confined to the coastdands. 'The lower and middle 
Zambezi valley was explored (lOth and 17th centuries), and 
here the Portugue.se found semi-civilized Bantu-Negro tribes, 
who had beam for many years in contact with (he toast Arabs. 
Stremuous efforts wcue made to obtain possession of the country 
(modern Rhodesia) known to them as the kingdom or empire of 
Moiiomotapa, where gold had been wcirked by the natives from 
about (lie 12th century a.d., and wiience the Aral)S, whom the 
I’ortuguese di.spos.sessecl, were still obtaining supplies in (be it'th 
century. Several expeditions were dc-spatched inland from 
onward and considerable ciuanlities of gold were obtainc'd. J‘ortu- 
gal’s hold on the interior, never very effective, weakened during 
the 17th century, and in the* middle of the iSih ccmlury teased 
with the abandomnent of (he forts in the Manica district. 

At the iieriod of her greatest power Porlug.il exercised a strong 
inihience in Absssinia also. In the' ruler of Abyssinia (to whose 
dominions a Portuguese traveller had penetrated before Vasco 
da (lama’s memorable^ voyage) the J‘or(uguese imagint'cl they 
had found the legendary (’hristian king, Prester Jcihn, and when 
the complete overthrow of the native dynasty and the Christian 
religion was imminent by (he victories of Mohammedan invaders, 
the exploits of a band of 400 I’ortuguese under Christopher da 
(‘lama during 1541-4 ^ turnc'd the scale in favour of Abyssinia and 
had thus an enduring result on the* future of north-east Africa. 
After da tl.ima’s time Portuguese Jesuits resorted to Aby.ssinia. 
While they failed in tlieir efforts to convert the Abyssinians to 
Roman (’atholicism they acquired an extensive knowlc*dge of 
the country. Pedro Paez in 1615, and. ten yc'ars later, Jeronimo 
Lobo. both visited (he sources of the Blue Nile. In 1004 the 
I’ortuguesc, who had outstayed their welcome, were ex|)elled from 
the Abys.sinian dominions. At this time Portuguese influence on 
(he Zanzibar coast was waning before the power of the Arabs of 
Muscat, and by 1740 no point on (he c'asl coast north of Cape 
Delgado was held by Portugal. 

The £ngli.sh and the Dutch.— It has been seen that Portu¬ 
gal took no steps to neejuire the southern part of the continent. 
To the Portiigue.se (he Cape of (lood Hope wais simply a land- , 
mark on (he road to India, and mariners of other nations who ' 
follcnved in their wake u.secl Table Bay only as a convenient spot j 
wherein to relit on their voyage to the East By the beginning of ' 
the 17th cenlur>' the bay was much resorted to for this purpose, 

'Thi.'C river was calk'd liy the* Portuguese the Zaire. They appear 
to have made nci attempt to trace its course beyond the rapids which 
Mop iravigatiun from the sea. 


j chiefly by Engli.sh and Dutch vessels. In 1620, with the object 
I of forestalling the Dutch, two officers of the East India Com- 
' pany, on their own initiative, took possession of Table Bay in 
the name of King Jamc.s, fearing otherwase that English ships 
would be “frustrated of watering but by licence.” Their action 
was not tipproved in London, and the proclamation they issued 
remained without effect. The Netherlands profited by the apathy 
of the English. On the advice of sailors w'ho had been ship¬ 
wrecked in Table Bay the Netherlands East India Company, in 
1(141, sent out a fleet of three .small vessels under Jan van Rie- 
beek which reached Table Bay on April 6, 1652, w'hen, 164 years 
after its discovery, the first permanent white settlement was 
made in South Africa. The Portuguese, who.se power in Africa 
was already waning, were not in a position to interfere with the 
I-)iit(h plans, and England was content to seize the island of St. 
Helena as her half-way house to (he East.' In its inception the 
settlement at the Cape was not intended to become an African 
tolony, but was regarded as the most westerly outpost of the 
Dutch East Indies. Nevertheless, despite the paucity of ports 
and the ab.sencc of navigable rivers, the Dutch colonists, freed 
from any apprehension of Eurojiean trouble by the friend.'^hip 
between Great Britain and Holland and leavened by Huguenot 
blood, gradually spread eastward. 

MODERN EXPLORATION 

During the iSth century there is little to rei ord in the history 
of Africa. The nations of Eurofie, engaged in the later half of 
the century in almost constant warfare and struggling for su¬ 
premacy in America and the East, to a large extent lost their in¬ 
terest in the continent. Only on (he west coast was there keen 
rivalry, and here (he motive was the securance of trade rather 
than territorial acquisitions. In this centur\' the .^lave trade 
ri'ached its highest development, (he trade in gold, ivory, gum, 
and spices being small in comparison. In the interior of the 
continent—Portugal's energy being expended—no interest was 
shown, the nations with establishments on the coast “taking no 
further notice of the inhabitants or their land than to olitain at 
the easiest rate what they procure with as little trouble as pos¬ 
sible. or to carry them off for slaves to thi'ir plantations in 
Americ.'i” (EncyilopiTdia Britannica, 4rd. ed. 1707 ). Even (he 
scanty knowledge acajuired by the ancients and the Arabs was in 
(lie main forgotten or disbelieved. It was (he period when— 

Geographers, in Afric maps, 

With savage pictures filled their gap-, 

.And o’er unhabitable downs 

Placed elephants for want of towns. 

{Poetry, a Rhapsody. By Jonathan Swill.) 
The prevailing ignorance may be gauged by the sl.itement in 
the third edition of the Encyclopcrdia Britannica (hat “the 
Gambia and Senegal rivers are only branches of the Niger.” But 
the closing years of the i8lh century, which witnessed the partial 
awakening of the public conscience of Europe to the inicpiities of 
the slave trade, were also notable for the revival of interest in 
inner Africa. A society, the African As.sociation,- was formed in 
London in 17S8 for the exploration of the interior of the con¬ 
tinent. The era of great di.scoveries had begun a little earlier in 
the famous journey (1770-72) of James Bruce through Abys¬ 
sinia and Srnnar, during which he determined the course of the 
Blue Nile. But it was through the agents of the African Associa¬ 
tion that knowledge was gained of the Niger regions. The Niger 
was reached by Mungo Park, who travelled by way of the 
(iambia, in 1705. Park, on a second journey in 1805, passed 
Timbuktu anti descended the Niger to Bussa, where he lost his 
life, having just failed to solve the question as to where the 
river reached the ocean. (This prolilem was ultimately solved 
by Richard I.ander and his brother in iSio. > The first scientific 
explorer of South-East Africa, Dr. Francisco de Lacerda, a Portu- 

'France acquired, as stations for her ships on the voyage to and 
from India, settlements in Madagascar and the neighbouring islands. 
'I'he first settlement was made in 1642. 

®The Association, in 1841, was merged in the Royal Geographical 
Society. 
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gucsc, also lost his life in that country. Lacerda trav’clled up the 
Zambezi to T.ete, going thence towards Lake Mweru, near which 
he died in 1708. Ihe first recorded crossing of Africa was ac¬ 
complished between the years 180: and 1811 by two half-caste 
Tortuguese traders. Pedro Baptist a and A. Jose, who passed from 
Angola eastward to the Zambezi. 

Although the Napoleonic \vars distracted the attention of 
Euroiie from exploratory work in Africa, those wars nevertheless 
exerci^ed great influence on the future of the continent, in both 
Egypt and South Africa. The occupation of Egypt (1708-1803) 
first by France and then by Great Britain, resulted in an effort 
by Turkey to regain direct control over that country,* followed 
in iSi i by the establishment, under Mohammed Ali, of an almost 
independent state, and the extension of Egyptian rule over the 
eastern Sudan (from 1820 onward). In .South Africa the struggle 
with Napoleon caused Great Britain to take {los.scssion of the 
Dutch settlements at (he Cape, and in 1814 Cape Colony, w'hich 
had been continuously occupied by British troops since 1806, 
was formally ceded to the British crown. 

'I'he close of the Euroiiean conflicts w-ith the battle of Waterloo 
was followed by vigorous efforts on the jiart of the British Gov¬ 
ernment to become better acquainted with Africa, and to sub¬ 
stitute colonization and legitimate trade for the slave tralTic. 
declared illegal for British subjects in 1807 and abolished by an¬ 
other European Powers by 1S36. To West Africa Britain devoted 
much attention, d’he slave trade abolitionists had already, in i 788, 
formed a settlement at Sierra Leone, on the Guinea coast, for 
freed s!a\(?s, and from this establishment grew the colony of Sierra 
Leone,Jong notorious, by reason of its deadly climate, as “The 
White Mans Grave.” Farther east the establishments on the 
(jold Coast began to take a jiart in the politics of the inlCTior, and 
the first British mission to kumasi, despalchi'd in 1S17, led to ihe 
assumption of a protectorate ovi'r the maritime trilies heretofore 
go\'erned by the Ashanti. 

An expedition sent in iSi6 to explore the. Congo from its 
mouth (lid not succeed in getting beyond the rapids w'hich bar 
the way to the interior, but in the central Sudan much better 
lesulls were obtained. In 1823 three English travellers, WCdter 
Oudney, Dixon Denham, and llugli Ciaiiperton, readied Lake 
('had from 'rripoli—the first white men to reach that lake. The 
partial c>:ploration of Bornii and the Hausi states by Clapperton, 
which lollowed, revealed the existence of large and flourishing 
cities and a semi-civilized peoiile in a region hitherto unknown. 
The discovery in 1830 of the mouth of the Niger by Clapperton’s 
s'Tvant, Lander, already mentioned, had been yireceded by the 
journeys of Maj. A. G. Laing (1826) and Rene C'aillic:- (1827) 
to 'Pimbuktu, and was followed (1832-33J by the partial ascent 
of the B(.-nue affluent of the Niger by Madiregor Laird. In j'Sqi 
a disastrous attempt was made to plant a white colony on the 
lower Niger, an expedition (largely jihilanthrojiic; and anti-slavery 
in its inceptii^n) which ended in utter failure. Nevertheless, from 
that time British traders remained on the lower Niger, their con¬ 
tinued presence leading ultimately to the acciuisition of political 
rights over the delta and the Ilausa states by Great Britain.* 
Another endeavour by the British Government to open up com¬ 
mercial relations with the Niger countries resulted in the ad¬ 
dition of a vast amount of information concerning the countries 
between Timbuktu and Lake Chad, owing to the labours of 
Heinrich Barth (1850-55), originally a subordinate, but the only 
surviving member of the expedition sent out. 

Meantime considerable changes had been made in other parts 
of the continent, the most notable being the occupation of 
Algiers by France in 1830, an end being thereby put to the [)irati- 
cal proceedings of the Barbary States; the continued expansion 
southward of Egyptian authority, with the consequent additions 
to the knowledge of the Nile; and the establishment of independ¬ 
ent states (Orange Free State and the Transvaal; by Dutch 

'The Mamelukes, whom the Turks had overthrown in the 16th 
century, had regained practically independent pwwcr. 

‘In imitation of the Briti.sh example, an American society founded 
in 1822 the negro colony (now' republic) of Liberia. 

*The first territorial acquisition made by Great Britain in this region 
was in 1851, when Lagos Island was annexed. 


I farmers (Boers) dissatisfied with Briti.sh rule in Cape Colony. 

Natal, so named by \a.sco da Ciama, had been made a British 
j colony (1843). the atlenipl of the Boers to acquire it being 
i frustrated. The city of Zanzibar, on the island of that name, 
founded in 1S32 by Seyyid Said of Muscat, rapidly attained im- 
Iiortance. and Arabs began to penetrate to the great lake.s of 
Fast Africa,' comerning which little more was known (and less 
. believed) than in the time of Ttolemy, Accounts of a vast in- 
[ land sea. and the discovery in i848-4(j, by the missionaries Lud- 
I wig Krapf and j. Rebmann, of the snow-clad mountains of Kili¬ 
manjaro and Kenya, stimulated in Europe the desire, for further 
knowledge. 

Livingstone and Stanley.~At this period, the middle of the 
iQth century, Protestant missions were carrying on active propa¬ 
ganda on the Guinea coast, in South Africa, and in the Zanzibar 
dorninion.s. Their work, largely beneficent, was being conducted 
I in regions and among peoples little known, and in many instances 
I missionaries turned explorers and became pioneers of trade and 
empire. One of (he first to attempt to till up) the remaining blank 
spiaccs in the map was David Livingstone, who had been engaged 
since 1840 in nii.ssionary work north of the Orange. In 184(5 
Livingstone crossed the Kalahari desert from south to north and 
reached Lake Ngami, and between 1851 and iSsP he traversed 
(he continent from west to cast, making known (he great water¬ 
ways of the uppier Zambezi. During these journeyings Living¬ 
stone discovered, Nov. 1855. tlie famous Victoria Falls, so named 
after the (juecn of Great liritain. In 1858-64 the lower Zambezi, 
Shire, aiul Lake Nyasa were exjilored by Livingstone, Nyasa 
having been first reached by the confidential .slave of Antonio da 
Silva Porto, a Portuguese trader cslalilished at Bihe in Angola, 
who cro.s.sed Africa during 1853-50 from Benguella to the mouth 
of the Rovuma. While Li\ingstone circumnavigated Nyasa, the 
more northerly lake, Tanganyika, had been vi.siled (1858) by 
Riihard Burton and J 11 Speke, and the last named had sighted 
Victoria Nyanza. Returning to Last Africa with J. A. Grant, 
Speke reaihed, in 1802, the river which flowed from Victoria 



Ujfji, whore he found Dr. Llvlno*tono, sick, omaclatod and deprested 

Nyanza and, following it (in the main ) down to Egypt, had the 
distinction of being the first man to read the riddle of the Nile. 
In 1864 another Nile explorer, .Samuel Baker, discovered the 
Albert Nyanza, the chief western reservoir of the river. In 1866 
Livingstone began his last great journey, in which he made known 
Lakes Mweru and Bangw'eulu and discovered the Lualaba (the 
upper part of the Congo), but died (1873) before he had been 
able to demonstrate its ultimate course, believing indeed that the 
Lualaba belonged to the Nile system. Livingstone’s lonely death 
in the heart of Africa evoked a keener desire than ever to com¬ 
plete the work he left undone. H. M. Stanley, who had in 1871 

'As early as 1848 an .\ral) from Zanzibar journe\inK across the 
continent had arrived at Benguella. 
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6uca;('ded in Ondinc; and succourinK Livingstonr. started apain 
for Zanzibar in 1^74, and in the most memorahle of all exploring 
cx{)cdition» in Airifa (irrumnavigated Victoria Nyanza and Tan¬ 
ganyika, and, striking further inland to the Luahihu, followed that 
river dow-n tr) the Atlantic (Hcun -reat hed in Aug. 1H77—and 
proved it to he the Congo In South Africa, K.url Muuch in iH;! 
di.scovered the ruins of the great Ziml»ahwe in Mashonaland; 
and in the following year F. C. Sehnis began hi.s journeys over 
South Central Africa, 

Explorers were active also in other parf.s of the rontincnt. 
Southern Morocco, the Sahara, anci the Sudan were traversed in 
many dinu lions Icelween i.stto and JS75 by Gerhard Rohlfs, 
(h'org Schweinfurth and Gustav Nachtigal. These travadlers 
not only added c onsidcTably to geogra[)hi(al knowledge, but ob¬ 
tained invaluable information < oncerning the people, languages, 
and natunil history of the countries in which they sojourned.^ 
Airiong the discoveries of Schweinfurth was one that confirmed 
the (ireek legends of ilie <‘xistence beyond Isgypt of a pygmy race, 
hut (he first discoverer of the dwarf races of Central Africa was 
Paul du Chailhi, who found them in the Ogowe district of the 
we.st coast in 1H05, five: ye:ir.s before Schweinfurlh’s first mec'ting 
with the pygmies; du Chaillu having previously, as the result of 
journeys in the (hihun country betwc'cm 1855 and 1851), made 
fiopuiar in Europe the knowledge of (he existence of the gorilla, 
perhaps the gigantic ape seen by IFunno the ('arthaginian, and 
whose' existence, uj) to the middle of the ic)lh century, W'as 
thought to be as legendary as that of the pygmies of Aristotle. 

Stanley’s grc‘a( journey down tlie C'ongo in 1875-70 initiated 
a nc'w era in African exploration, and since 1875 the map has 
l)(*en (illecl with authentic tojiographical details. Within their 
resjeec live sphere's of iidluence eac h J’ower undertook detailed 
surveys, and (he* most solid of the latest accfs.sions to knowledge 
have resulted from the fihours of hard-working colonial officials 
(oiling individually in obscurity, 

In 1.S77 an important exjiedition w,t.s sent out by the Portu¬ 
guese Governni(.‘n( under Serpa I’into, lirilo Capello, ami Roberto 
Ivens for the exploration of the interior of Angola. The first 
named m:ule his way by the head-streams of the Kubango to the 
upper Zambezi, which he desceiulecl to the \'icloria falls, pro¬ 
ceeding thence to Pretori.i and Durban. Capello and Ivens con- 
tiiu'd (heir attention to the south-west Congo basin, where they 
(li.sproved the existence of Lake Acjuilunda, which had figured on 
the maps of that region since the 10th century. In a later jour¬ 
ney (18.8.P85) Caiiello and Ivens crossed the cemtinent from 
Mossamedes to the mouth of the Zambezi, adding considerably 
to the knowledge ot the borderlands between the upper Congo 
and the igiin-r Zanihezi. More' important results were obtained by 
the German travellers. Paul I'ogge anci Hermann von Wis.smann. 
who (18,80-82) passed through previously unknown regions be- 
\ ond Miiata \’.mvo's kingclcmi. and reac he'd the upjier Congo at, 
Nyangwe, whc'rue Wissmaim made' his vvay to the east coast. In 
1884-85 a Germ ui exiieclilion under Wissinann solved the mo.st 
imiiortant geographical prublem relating to the soulhern Congo 
b.isin by dc'sicnding tlu' Kasai, tlu' largest southern tributary, 
which contrary to expectation, jiroved to unite with the Kw'ango 
and other streams bc-forc' joining the main river. Further ad¬ 
ditions to the knowlc'dge of the Congo tributaric's were made al 
the' s.'une lime b>' Ihc' Re\', George Grc'nfell, a baptist mi.ssionary, 
who (.K c ompaniecl in 18S5 by K. von Fram^ois) made several 
voy.iees in the ste.imer “Pecue.” especially U]> the great Ubangi. 
iiltiniatcdv proxed (o bc' the lower course of the Welle, discovered 
in 1870 by Sclnveinturth. 

East Africa.—The lirst new journey of importance in East 
Alrica w,i> made (187S-80) on behalf of the British African 
I'.xploi.uion commiiIc'c' by Josejih Thomson, who after the death 
of his leader, Keith Johnston, made iiis way from the coast to 
the north end ot .\y.isa. thence to Tanganyika, on both sides of 
which hr leoke new ground, sighting the north end of Lake 
Rukwa on the e.i t. In 1882-8^ the F'rench naval lieutenant. 
\'ictor Girauci. protmctdc'd by the north of Nyasa to Lake Bang- 

‘Anothor gre.it liavrllrr of this stamp was Wilhelm Junker, who 
spent the gre.iter jiart ol the jx-riocl 1875-86 in the cast centra* Sudan, 


vc'culu, of w'hich he made the first fairly correct map. North of 
the Zanzibar-Tanganyika route a large area of new ground was 
opened in 1883-84 by Thomson, who traversed the whole length 
of the Masai country to Lake Baringo and Victoria Nyanza, 
shedding the first clear light on the great East African rift-valley 
and neighbouring highlands, inc luding Mts. Kenya and Elgon. A 
great advance in the region between Victoria Nyanza and Abys- 
•sinia was made in 1887-89 by the Austrians, Count Samuel 
Teleki and Lieut. Ludwig von Dbhnel, who discovered the large 
Ba.sso Norok, now knowm as Lake Rudolf, till then only vaguely 
indicated on (he map as Samburu. At this time Somaliland was 
being opened up by Engli.sh and Italian (rax'cllers. In 1883 the 
brothers F, L. and W. D. James penetrated from Berbera to the 
Webi Shebcli; in 1892 Vdttorio Bottego (afterwards murdered in 
the Abyssinian highlands) .started from Berbera and reached the 
upper Juba, which he explored to its source. The first person to 
cros.s from the Gulf of Aden to the Indian Ocean was an Ameri¬ 
can, A. Donaldson Smith, who in 1894-95 explored the head- 
streams of the Webi Shebcli and also explored the Omo, the 
feeder of Lake Rudolf. 

In the region north-west of Victoria Nyanza the greatest ad¬ 
ditions to geographical knowledge were made by H. M. Stanley 
in his la.st expedition, undertaken for the relief of Phriin Pasha. 
The exjiedition set out in 1887 by way of the Congo and made its 
way, encountering immense difficulties, through the great equa¬ 
torial forest, the character and extent of which were thus for the 
first time brought to light. The return was made to the cast 
coast and resulted in the di.sco\Try of the great snowy range of 
Ruw'enzori or Runsoro. and the confirmation of the existence of 
a third Nile lake discharging its waters into the Albert Nyanza 
by the Semliki riv'cr. 

North and West Africa. —Great activity was al.so displayed 
in comiileting the work of earlier exjilorers in North and West 
Africa. Morocco was in 1SS3-S4 the scene of imjiorlant explora¬ 
tions by dc Foucauld, a Frenchman who, disguised as a Jew, 
crossed and re-cro.ssed the Atlas and sujiplied the first trust- 
w'orlhy information as to the orograjihy of many parts of the? 
ihain. In 1887-S9 Louis Gustave Binger, a F'rench officer, made 
a great journey through the countries enclosed in the Niger bend, 
and in iSoo-02 Col. P. F. Monteil went from St. Louis to Say, on 
the Niger, thence through Sokoto to Bornu and Lake Chad, 
whence he crossed the Sahara to Tripoli. Meantime explorers had 
bec'ii busy in the region between Lake Chad, the Gulf of Guinc;a, 
and the Congo. The Sanga, one of the principal northern tribu¬ 
taries of the Congo, was reached from the north by Lieut. Louis 
Mizon, a French naval oflicer, who drew the first line of com- 
municalicm between the Benue and Ihc Congo (iSc)0-q 2). In 
1890 Paul Crimpel, w'ho in the previous year had explored north 
of the OgowtS undertook a great expedition from the Ubangi to 
the Shari, hut was attacked and killed, with several of his com¬ 
panions. on the borders of the Bagirmi. Sex'cral other expeditions 
followed, and in 1890 limile Geiuil reached the Shari, launched a 
steamer on its waters and pushed on to Lake Chad. Ivarly in 
1900 Lake Chad was also reached by F. Foureau, a French 
traveller, w'ho had already dexmted 12 years to the exploration 
of the Sahara, and w'ho on this occasion had crossed the desert 
from Algeria and had reached the lake via Air and Zinder. 

Equatorial Africa. —The la.st ten years of the 19th century 
also witnessed many interesting expeditions in east Central 
.Africa. In 1S91 Emin Pasha, accompanied by Dr. F. Stuhlmann, 
made his way south of Victoria Nyanza to the western Nile lakes, 
visiting for the first time the southern and western shores of 
Albert Edward. .Stuhlmann also ascended the Ruwenzori range 
to a height of over 1,5,000 feet. In the same year Dr. O. Bau¬ 
mann, who had alreaciy done good work in Usambara, near the 
coast, started on a more extended journey through the region of 
stoppc.s between Kilimanjaro and Victoria Nyanza, afterward.s 
exploring the head-streams of the Kagcra, the ultimate source.s 
of the Nile. In the steppe region referred to he discovered two 
new lakes. Manyara and Eiassi, occupying parts of the East Afri¬ 
can volley system. This region wa^ again traversed in i893-<j4 fiy 
Count von Cidtzen, who continued his route westwards to Lake 
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Kivu, north of Tanganyika, which, though heard of hy Speke 
over 30 years before, had never yet been visited. He also reached 
for the first time the line of volcanic peaks north of Kivu, one of 
which he ascended, afterwards crossing the great equatorial for¬ 
est by a new route to the Congo and the west coast. Valuable 
scientific work was done in 18^3 by Dr. J. \V. Gregory, who as¬ 
cended Mt. Kenya to a height of 16,000 feet. In 1S03-Q4 Scott 
Elliot reached Ruwenzori by way of Uganda, returning by Tan¬ 
ganyika and Nyasa, and in 1896 C. W. Hobley made the circuit 
of the great mountain Elgon, north-east of Victoria Nyanza. In 
iSgo Mt. Kenya was ascended to its summit by a party under 
H. J. Mackinder. The exploration of ISIt. Kilimanjaro has been 
the special work of Dr. Hans Meyer, who first directed his at¬ 
tention to it in 1887. The region south of Abyssinia proper and 
north of Lake Rudolf, being largely the ba.sin of the Sobat tribu¬ 
tary of the Nile, was traversed by several explorers, among whom 
may be mentioned Capt. M. S, Wellby, who in iSqS-og explored 
the chain of small lakes in south-east Abyssinia, pushed on to 
Lake Rudolf, and thence traversed hitherto unknown country 
to the lower Sobat. Other valuable expeditions of exploration 
and surveying were conducted by Donaldson Smith (iSqg-iooo), 
Maj. H. li. Austin (180Q-1001), Maj. A. St. H. Gibbons (1S05- 
00, iSyS-iQOo), Commander B. Whitehouse (1004-06), Lieut. 
Boyd Ale.xander, Sir H. H. Johnston, Maj. Powell-Cotton, and 
the duke of Abruzzi. 

I’he first journey through the whole length of the continent was 
accompli.shed in the last two years of the century when a young 
Englishman, E. S. Grog.in, starting from Cape I’own, reached 
the Mediterranean by w-ay of the Zambezi, the central line of 
lakes and the Nile. Other travellers followed in Grogan’s foot¬ 
steps, among the first Maj. Gibbons. 

Additions to toi)ographical knowledge were made from about 
]8c)o onwards by the international commissions which traced the 
frontiers of the proteclorate.s of the European powers. The 
.•\nglo-French commission in 1903 traced the Nigerian frontier 
from the Niger to Lake Chad, and in 1903-04 the Anglo-German 
iommission fixed the Cameroon boundary between Yola, on the 
Benue, and Lake Chad. In igoi-02 a German Congolese com¬ 
mission surveyed Lake Kivu and the volcanic region north of the 
lake, while the Anglo-German boundary commission of 1902-04 
surveyed the valley of the lower Kagera and fixed the exact jiosi- 
tion of Albert Edward Nyanza. 

At the same time administrative neetls forced the governments 
concerned to take in hand the survey of the countries under 
their protection. Before the close of the first decade of the 20th 
century tolerably accurate maps had been made of the German 
colonies, of a considerable part of West Africa, the Algerian 
Sahara, and the Anglo-Egyptian Sutlan, mainly by military otficers. 

PARTITION AMONG EUROPEAN POWERS 

In the last quarter of the igth century the map of Africa was 
transformed. After the discovery of the Congo the story of ex¬ 
ploration takes second place; the continent becomes the theatre 
of European expansions. Lines of partition, drawn often through 
trackless wildernesses, marked out the possessions of Germany, 
France, Great Britain, and other Powers. Railways penetrated 
the interior, vast areas were opened up to civilized occupation, 
and from ancient Egypt to the Zambezi the continent was startled 
into new life. 

Before 1875 the only European Powers with any considerable 
interest in Africa were Britain, Portugal, and France. 

In North Africa the Turks had (in 1835) assumed direct con¬ 
trol of Tripoli, while Morocco had fallen into a state of decay 
though retaining its independence. A remarkable change had 
taken place in Egypt, where the Khedive Ismail had introduced 
a somewhat fantastic imitation of European civilization. In ad¬ 
dition Ismail had conquered Darfur, annexed Harar and the 
Somali ports on the Gulf of Aden, was extending his power south¬ 
ward to the equatorial lakes, and even contemplated reaching the 
Indian ocean. The Suez canal, opened in 1869, had a great influ¬ 
ence on the future of Africa, as it again made Egypt the high¬ 
way to the East, to the detriment of the Cape route. 


In 1875 other European nations—with the occasional exception 
of Great Britain—were indifferent to Portugal's pretensions, and 
her estimate of her African emiiire as covering over 700,000sq.m. 
was not challenged But the area under effective control of 
Portugal at that time did not c.xeeed 40,000 sq. miles. Great 
Britain then held some 250.000‘^q.m., I'rance about 170.000sq.m., 
and Spain i.ooosq. miles. The total area of Africa ruled by 
Europeans did not exceed i.:7T,ooosq,m.; rPughly onc-tenth of 
the continent. 

Egypt and the Egyptian Sudan, Tunisia, and Tripoli were sub¬ 
ject in differing ways to the ovcrlordship of the sultan of Tur¬ 
key, and with these may be ranked, in the scale of organized gov¬ 
ernments, the three principal independent stales, Morocco, Abys¬ 
sinia, and Zanzibar, as also the negro republic of Liberia. There 
remained, apart from the Sahara, roughly one-half of Africa, ly¬ 
ing mostly within the tropics, inhabited hy a multitude of tribes 
and peoples living under various forms of government and sub¬ 
ject to frequent changes in respect of political organization. In 
the whole of this vast region the negro and Negro-Bantu races 
[iredominated, for the most part untouched hy Mohammedanism 
or Christian inllucnccs. The larger States and Sultanates pos¬ 
sessed neither the means nor the inclination to extend their in¬ 
fluence beyond their own borders. The exploitation of Africa 
continued to be entirely the work of alien races. 

Leopold II.—The causes which led to the partition of Africa 
are to be found in the economic and political state of western 
Europe at the time, (iermany, strong and united as the result of 
the Franco-Prussian War of 1870, was seeking new outlets for 
her energies—new markets for her growing industries, and with 
the markets, colonies. For diflerent reasons the war of 1870 wa.s 
also the starting-point for France in the building up of a new 
colonial empire. In her endeavour to regain the position lost in 
that w'ar France had to look bi-yond Europe. To the two cause.s 
mentioned must be added others. Great Britain and Portugal, 
when they found their interests threatened, bestirred themselves, 
while Italy also conceived it necessary to hcHome an African 
Power. The struggle was not, however, i)recipitale(| by the action 
of any of the great Powers hut by the ambitious jiroject.s of Leo¬ 
pold II., king of the Belgians, who, in Sept. 1876, look what may 
be described as the first definite step in the moderfi partition of 
the continent. He summoned to a conference at Brussels rcim,y 
sentalives of Great Britain, Belgium, France, Germany, Austria* 
Hungary, Italy, and Rus.sia, to deliberate on the best methods 
to be adopted for the exploration and civilization of Africa, and 
the opening up of the interior of the continent to commerce and 
industry. The conference was entirely unofficial. The delegates 
who attended neither repre.sented nor pledged their respective 
governments. Their deliberations lasted three, days and resulted 
in the foundation of “The International African A.ssocialion,” 
with its hcad(]uartcrs at Brussels. It was further resolved to e.s- 
tablish national committees in the various countries represented, 
which should collect funds and appoint delegates to the Inter¬ 
national Association. The central idea appears to have been to 
put the exploration and development of Africa .upon an inter¬ 
national fooling. But it quickly became ap{)arent that this was 
an unattainable ideal. The national committees were soon w'ork- 
ing independently of llie International Association, and the associ¬ 
ation itself pas.sed through a succession of stages until it became 
purely Belgian in character, and at last developed into the Congo 
FYee State, under the persona! sovereignty of King Leopold. 

Stanley's journey down the Congo had stirred ambition in other 
capitals than Brussels. France had always taken a keen interest 
in West Africa, and in the years 1875 to 187S Savorgnan de 
Brazza had carried out a successful exploration of the Ogowe 
river to the south of the Gabun, In Portugal, too, the discovery 
of the Congo, with its magnificent unbroken waterway of more 
than a thousand miles into the heart of the continent, served to 
revive the languid energies of the Portuguese, who promptly be¬ 
gan to furbish up claims who.se age was in inverse ratio to their 
validity. In Jan. 1879 Stanley left Europe as the accredited 
agent of King Leopold and the Congo committee. De Brazza 
returned to Africa at the beginning of 1880, and while Stanley, 
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(►n hfhalf of KinK Leopold, w.m rnakinj? treaties arid fouiiflitif: 
.stations alonj; the southern bank of the river, de Brazza anrl 
other Fretnh agents were equally busy on the' northern bank. 

The Scramble for Territory. —Althotitth the Transvaal be- 
tw'cen the years 1877 and iSHi had betome and cea.seel to be ; 
British, in other r(‘s[)e(ts British territory h.id bee-n extended in j 
South .Afriea. Anri in 1H83, in order that the trade rentte to the | 
interior mi^ht be kept o[)r*n for British exi>ansioti luirthward from ; 
the (\'ip<‘ Colotiv, nenotiaiions for the seltlennMil f)l the western 
border of the re>lore<l republie were opened in London. The 
border was fletine-d in the ('on\'ention of Lotnloii (lel). .’7. 
1884), and at the same time the Bet huaria peoples were taken 
Linrler British protection. Subsequently, Manh 2^, 18S5, the 
Bechuanaland Brotect<»rale was extenrled northwards to 22' S. 
latitude, and westward to 20'' i'l loiu'ilude. (.SVe Sofrii Afric.a, 
'Fkansvaal, etc ; Before (he rorivtailittn was si^med rneasure.s 
had been taken—without British op})osition—at Bt-rlin to es¬ 
tablish (lerman authority on (In- west toast between the Oranfje 
river and the f'ortuKuese proviino of An^ula; and on Sept. 8. 
188.4, *he (ierni.iii (Government intimated to the British (iovern- 
rnenl “that ifie we'^t t ttasl of Afrit a frttrn 30'' S latitude It) ('aj)e 
Frio, exieptiru,' Walfish Bay. had been jtlacetl untler the prtjleilitm ! 
t)f the (Gerniaii tanperttr ” In the same year, through the atlivilies 
of (Gustav \ai htijs'al, d o|^'o arul the Carnerotin tlistricf were placetl 
under (lenuan protcitiou, Befttre either of these events had 
(Kiurreti (Great Britain had bet ome alive to tbe fatt that she 
tttultl no longer dally with the subject, if she dfsiretl (t) ton.stili- 
dale her j>ossessions in West Afrita. d'he British (Gt)vernment had 
iiKain and nRuin refused it) acttird native chiefs the protet(it)n 
they dcmantletl The ('aiueroon chit-fs hatl sever.d times asked 
tor British protettion, and alw.iys in vain. But at last it became 
apparent, even It) the oftii iai mind, th.al r.apiti than^es were beinK 
efietted in Afrita, .iiul t)n May i<». 1.88,4, FtIwartI Hyde Hewetl. 
ftrilish t t)nsiil, ret t-ived insiriu lions (t) return (t) the west t t).ist 
and to make arr.ini'etnenls tt)r extemlinj' British prt)teclit)n ovt'r 
(orlain regions, lie arrived too l.ile tt) save either 'rt)Kol;inil or 
(.'amert)t)n, in lh(‘ latttT tast.' arriving' five tl.iys after Kinj; Bell 
and the ttllier chiefs t)n the river had si^meil treat it's with Nach- 
tifs'al. lint the British ionsul was in time tt) seeme the delta of 
the River Niis'er and llie Oil rivers district, exteiulinj; frt)m Rio 
tit'l Rev tt) the I-.i^ros irtmlier, whert' for ,a lt)n>s' perioil British 
traders h.id helil almost .a niontijittly t»f the trade. 

Meanwhile the l•'rt■Iu h (Gtivernment was stremiously entleavour- 
injj to extend Frame's intluem e in We^t .Afrii.i, in the lounlries 
IviuK behind (he coast-line. Ilnrinjj the year iS.s.} im fewer than 
4.’ treaties w’ere ct)tulutled with native chiefs, an even larj^er 
number having been t tint hided in tlu‘ prevituis I welve-monlh. In 
this fashion I'rante was pushing on Ittwanls Timbuktu, in steady 
[uirsuame of the ptilicy whith resulted in surroundiiij,; all Iht' old 
British 4)t)Ssessions in West Africa with a continuous band of 
Fremh tt'rrilorv'. On the lower Xi|^er, ht)\vever, in 1S77, Mr. 
(It)ldie Taubrnan (.afterwards .Sir (horye Taiibnuan (Joltlie) con- 
leivetl the itlea of establishing a settled government. Through 
his efforts the various IradiuK firms fornual themselves in 1S70 
into the “Ihiited African ('onqiany,” and the foundations were 
laid of something like settled administration. .An ap4)licalion w'as 
made to the British (Government for a charter in i.SSi, and the 
uqiilal of the company increased to a million sterlinj'. Hence¬ 
forth the (ompany was known as the “National African ('om- 
pany." and it was atknowledK’ed that its object was not only to 
develop the trade of the lower Niger, but to exteavd its operations 
to the nmidle reaHu's of the river, ami to oi)en up direct relations 
with the grc.it Fnia empire of Sokolo and the smaller states n.sso- 
liated with Sokoto under a somew’hat loosely defined suzerainty. 

In North ami F.ast Africa also events had moved since 1875. 
In 1881 Frame, with the consent of the T’ower.s, undertook to 
rt'organize the linames ami administration of the meagre remains 
ol the once sjilemlid .ami powerful kingdom of Tunis. Two years 
later, with Lord (Granville's circular despatch of Jan. 3, 18S3, 
England’s long and onerous tutelage of Egypt begun. (St'<2 
FGoyf’T ) In Ea.st Africa, north of the Tortuguese possessions, 
where the sultan of /anzihar Wvcs the most considerable native 


[ j)otentatr. Germany was secretly preparing the foundations of 
flcrman ICa.st Africa. Italy, too, had obtained a footing on the 
African continent. The Rubattino Steamship Company as far 
hack as 1870 had bought the port of Assab as a coaling station, 
but it was not until 1882 that it was declared an Italian colony. 
This was followed by the conclusion of a treaty with the sultan 
of .Assah, chief of the iJanakil. signed on March 15, 18S3, and 
subsequently approved by the king of .^hoa, whereby Italy ob¬ 
tained the cession of jjarl of .Ablis (Aussa) on the Red sea. Italy 
undertaking to protect w'iih her fleet (he Danakil littoral. One 
other event must be recorded 'Fhe king of the Bedgians had licen 
driven to the conclusion that, if his African en(er[)rise was to 
obtain any measure of penn.inent .success, its international status 
must be recognized; and negotiatiojis for the jiurpose were ojieneti 
with various governments. 

The Berlin Conference 1884—85. —With these events there 
had grown up a general conviction that it would be' desirable for 
(he Bowers interested in Africa to come to some* agreement as (0 
“the rules of (he game,” and to define their resi)ective interc'sts as 
bar as j)rac(icable A treaty between Britain and Bortug.al, giving 
undue r(*cognition to Bortiiguesc' territorial claims, W'hich was 
signed by Lord (Granville on Feb. 20, [884, but not ratified in 
view of the prole.sls it had evoked, brought this sentirmnit to a 
heail; and it was agre-ed to hold an international confc-rence on 
.African affairs. The conference a.ssembled at Berlin on Nov. 
15. iSs.j, and after protracted (icliber.ations the “(Gen<-ral Act of 
the Berlin ('onfereme” wms signed by the rejire.'^entalives of all 
the Bovvers .attending the conference, on I'd), et), 1885 The 
Bovvers n-pre.sentc'd were (Germany, Amt ri;i-Hungary. Belgium. 
Denmark, Spain, (he United States, I-'r.imc, (Gnat Britain. Italy, 
Holland, Bortugal, Ru.ssia, Swedem and Norvvay, and d'urkey. 
Ratifications were dej)Osilt‘d by all (ho sign.itory I'o\ver‘c with the 
exception of the United Slates. 'Hie (Genera! Act dealt with six 
sjeecitic subjects: (i ) I'reedom of trade in the- basin of the Congo, 
(2) the slave trade, (3) neutrality of territories in the basin of 
the Congo, (4) navigation of the Congo, (;j n.ivigalion of (he 
Nigc-r, and ((>) rule.s for future occiip.ilion on the coasts of the 
Atrican continent. For (he i)resenl purjiose, hovvewer, the re¬ 
sults effected by the Berlin Act may he summed nj) as follows 
’Flu* signatory Bowers undertook that any fresh act of taking 
jeossession on any portion of the African coast must lie nolitied 
by the- I’owiT taking [)c)sses.sion, or assuming a jcrolc-i lorale to 
the other signatory Bowers. It waas furthc-r provided that any such 
occup.alion to be valid must be effective*. Tt is also noleworthy 
that the* tir.st rt-ference in an international act to the obligations 
attaching to ‘'sf)hc*res of influence" is contairu'd in the Berlin Act. 

Before the G(*neral Act W'as signed the* International As.sociation 
of the* ('ongo was recognized by all the signatory Bovvers, with 
the not \a*ry im[)or(ant exception of Turkey. 'Fwo months later, 
in A])ril iSSj;. King Leopold, with the sanction of the Belgian 
l(*gis|.ature, formally assumed the headship of the new state; ami 
on -Aug. 1 in the same year his Majesty notified the jiowers (hat 
from that date the “Independent State of the* Congo” declarc*d 
that “it shall be perpetually neutral” in conformity with the pro¬ 
visions of (he Berlin Act. Thus was finally constituted the Congo 
]'ri*e State, under the sovereignty of King Leopold, though (he 
boundaries claimc*d for it at that time were considerably modified 
by .sul>se(|uent agreements. 

Partition Treaties. —In the 15 years that remained of the 
i()fh century (he work of partiticaii was practically completed. The 
international agreements which determined in the main (he limits 
of the possessions of the various powers are;— 

I. The agreement of July 1. iSoo. between Great Britain and 
(Germany defining their spheres of influence in East. West, and 
South-west Africa. This agreement was the most comprehensive 
of all the “deals" in African territory, and included in return 
lor the recognition of a British protectorate over Zanzibar the 
cc.ssion of Heligoland to Germany. 

II. The Anglo-French declaration of Aug. 5, iSqo, which recog¬ 
nized a French protectorate over Madagascar, French influence 
in the Sahara, and British influence between the Niger and Lake 
Chad. 
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AFRICAN MAMMALS BY PAUL BRANSOM 
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Ill. The Anglo-Portuguese treaty of June ii, 1891, .whereby reached the Anplo-Eg>’ptian commander, from native sources, 
the Portugue.se possessions of the west and east coasts were that there w'cre white men flying a strange flag at Fashoda. The 
separated by a broad belt of British territory, extending north sirdar at once proceeded in a steamer up Nile, and courteously 
to Lake Tanganyika. but firmly recjuested Capt. Marchand to remove the French 

I\'. The Franco-German convention of March 15, 1804. by flag. On his relu.sal the Egyptian flag was raised dose to the 
which the Central Sudan was left to France (this region by an French flag, and the dispute was referred to Eluroj:)C for adjust- 
Anglo-German agreement of Nov. 15, having been recog- ment between the British and French Governments, A critical 

nized as in the Cierman .sphere). By this convention I'rancc was situation ensued. Neither Government w’as inclined to give way, 

and for a time war seemed imminent. Flappily Lord Salisbury 
was able to announce, on Nov. 4, that ITance was willing to recog¬ 
nize the BritFh claims, and the incident was finally closed on 
March :i. 1 Soo. when an Anglo-French declaration was signed, 
by the terms of which France withdrew' from the Nile valley and 
accepted a boundary line which satisfied her earlier ambition by 
uniting the whole of her territories in North. West, and Central 
Afric.i into a homogeneous whole, while effectually preventing 
the realization of her dream of a transcontinental empire from 
W’esl to east. 

British and Portuguese Spheres Defined. —In the southern 
half of the continent, between the years 1885 and 1H91, the Por¬ 
tuguese possessions on the west and east coasts were delimited, 
and Matabeleland and Mashonaland were occupied by the British 
South Africa Company. {See Rhodesia.) The relations between 
the British and Jdrtuguese territories were determiiu'cl by the 
treaty of June 11. 1S91. i\part from defining the British and Por¬ 
tuguese sjjhcres both south and north of the Zambezi, it contained 
(latecl Aug. 2, iS.Sc^ King Ixopuld made Tl'sT"coVveNT°oN"°''^"'''''many other provisions relating to trade and navigation, providing, 
Belgium formally heir to the sovereign Native chief in royal H'/cr alui, a maximum tran.''it duty of on imports and export.s 
rights of the Congo I'ree State. Proposals attire, Belgian Congo crossing Portuguese territories on the east coast to the British 
tor Belgium to assume responsibility for When a chiof dies, selected spht-re. freedom of navigation of the Zambc'zi and Shire for the 
its administration were made un.success- and burie^^with hhips of .all nations, and stipulations as to the making of railways, 

fully in 1S95 and 1901. Later, the agila- him; the’viiiaoe is then ro.ids, and telegraphs. Portugal vv.is given both banks of the Zani- 
lion in (ireat Britain and America against abandoned point ten miles W’c'st of Zumbo—(he farthest settlement 

the Congo system of goxermneiit and the admissions of an official of the Portuguese on the river. The hounclar)' bclw'een the Portu- 
commi.ssicJti of enciuiry com erning it.s m.aladministration strength- guesc sphere of influence on (he- west coast and the British sphere 
filed th(‘ movement in favour of transfer, until in 1905 Leopold of influence north of the Zamliezi was only vaguely indicated; 
11. was forced to yield, and the annexation treaty was approved but it was to be drawn in such a manner as to leave the Barotse 
hy the Belgian parliament Thus the Congo .state, after an exist- country within the British sphere. Before the conclusion of the 
ence of 24 years as an indi’pendcnt power, became a Belgian treaty the British (iovernmenl had made certain arrangements for 
colony. (See Congo, Free State and Belgian Congo.) the administration of the large area north of the Zambezi re- 

French and British Rivalry. —After the capture of Khartum served to British influence. On Feb. i Sir liarry Johnston was 
and the death of Gen, C. G. Gordon, the Sudan was abandoned appointed imperial eoinmissioner in Nyasaland, and a fortnight 
to the dervishes. The Egyptian frontier was withdrawn to Wadi later the Briti.sh South Africa Company intimated a desire to 
Haifa, and the vast provinces of Kordofan, Darfur, and the Bahr- extend its operations north of the Zambezi. Negotiations followed, 
el-Ghazal were given over to dervish tyranny and nii.srulc. It and the field of ojierations of the Chartered Company was, on 

was obvious that Egypt w'oukl sooner or later seek to recover her April 2, iSoi, extended so as to cover (with the exception of 

jiosition in the Sudan, as the command of the upiier Nile was Nya.saland) the whole of (he British sphere of influence north of 
recognized ;is essential to her continued prosperity. But the in- the Zambezi (aftcrw’ards Northern Rhodesia). Gn May 14 a 
teniational position of the abandoned provinces w'a^ by no means formal protectorate was declared over Nyasaland, including the 
clear. The Briti.sh Government, by the Anglo-German agreement Shire highlands and a belt of territory extending along the whole 
of July 1890, had secured the assent of Germany to the state- of the western shore of Lakc^ Nyasa. The name w'as changed in 
ment that the Briti.sh sphere of influence in East Africa was 1803 to that of the British Central Africa rroleclorate, for which 
bounded on the wc.st by the (.\)ngo Free Slate and by “the west- designation was substituted in iijoy the more appropriate title 
ern walcrshecl of the basin of the upper Nile"; but this claim was of Nyasaland Protectorate. 

not recognized either by France or by the Congo Fret* Stale. British and German Rivalry. —In July 1890, the British 
I'rom her base on the Congo, France was busily engaged pushing and German Governments came to an agreement ujion the limits 
forward along the northern tributaries of the great river. The of their respective .spheres of influence in various parts of Africa, 

desire of FTance to secure a footing in the up[)er Nile valley was and the boundaries of German South-West Afrii a wa*re fixed in 

partly due to her anxiety to extend a French zone across Africa, the position they now hold as those of the territory mandated to 

but it was also to a large extent attributable to the belief, widely the Union of South Africa. These Pow-ers were also the two great 

entertained in France, that by establishing herself on the upper rivals on the ea.st coast. Germany, on Dec. 30, 1886, and Great 
Nile France could regain the position in Egyptian affairs which Britain, on June n, i8qi, formally recognized the Rovuma river 
she had sacrificed in 1882. as the northern boundary of the Portuguese sphere of influence 

In June iSg6 Capt. J. Marchand left France with secret in- on that coast; but it was to the north of that river, over the 
structions to lead an expedition into the Nile valley. On July 10, vast area of east or cast central Africa in which the sultan of 
1S98, he reached Fashoda, having established a chain of posts Zanzibar claimed to exercise suzerainty, that the struggle between 
cn route, and here the French flag was at once raised, and a the tw'o rival powers wa.s most acute. By an exchange of notes 

“treaty’’ made w'ith the local chief. Meanw'hile, in 1896, an in Oct.-Nov. 1886, to which the sultan adhered on Dec. 4, 

Anglo-Elgy'ptian army, under the direction of Sir Herbert (after- 188O, the British and German Governments determined what ter- 
wards Lord) Kitchener, had advanced southwards for the rccon- ritories were to be as.signed to the sultanate of Zanzibar and agreed 
quest of the Egyptian .Sudan. On Sept. 2, 1898, Khartum was to a delimitation of their respective spheres of influence m East 
captured, and the khalifa’s army dispersed. It was then that news Africa. On Sept. 3, i883, the British East Africa Association 


able to effect a territorial junction of her 
possessions in North and West Africa with 
thost^ m the Congo region. ,, 1. 

\. Protocols of March 24 and April 15, 
i8qi, for the demarcation of the Anglo- gt" 
Italian spheres in East Africa. ; 

\T. The Anglo-French convention of .,1 
June 14. 1898, for the delimitation of the 
possessions of the two countries west of 
Lake Chad, with the suiiplementary deda- ^ 
ration of March 21, 1899, whereby France 7,,4^ 
recognized the upper Nile valley as in the 
British sifliere of inllueiue. 

The Congo State.—The Congo Free 
State, which occupied, geographically, a 
central position, may serve as the start- 
ing-point for the story of the partition 
after the Berlin Conference. P>y his will, 
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rercivod a charter from the British Government and became the Italy- —Early in the ’eighties as already seen, Italy had 

British East Africa Company. Shortly afterw’ards the obtained her first formal footing on the African coast at the Bay 
German colony of East Africa was founded. CSee Kenya ) , of As‘^ab fAussaj on the Red Sea. In 1885 the troubles in which 

Meanwhile, in the (ountry to the we.st and north of the British I Egypt found herself involved compelled the khedive and his 
s|)her<-of inlluenie a (onicsl for Uganda had ari.scn betwx-en Karl advisers to loosen their hold on the Red Sea littoral, and, with 
Eeters and the lirj'id) East Africa Company. The conte.si was | the tacit afiproval of Great Britain, Italy took possession of 
decided in iav<jur of the latter by the Anglo-tiennan Agreement Massawa and other ports on that coast. In May i8Sg the 
of July I. fno dhe provisions relating to Eiast Africa were Italians concluded with the negus Menelek the Treaty of Uccialli 
(hrse.~ln reliitn t(ir the tessicai of Hebgoland, 1 -ord Salisbury which, besides settling the frontiers between Abyssinia and the 
obtained from t.ermany the recognition of a British protectorate Italian sphere, contained the following article;— 
over the dnrnitiicni.'C ol the sultan of Zanziljar, including the islands XVII. His Majesty the King of Kings of Ethiopia consents to avail 
of /an/ibar and I'enilja, but e.xciuding I lie strip leased to (k-rmany, him <‘lf of the Italian Government for any negotiations which he may 

whic h W’as .subse(|uently ceded absolutely _ ..or Governments. 

to Germany C.ermany further agreed to ,| , In Italy and By other European governments this article was 

withdraw the protectorate declared over Egenerally regarded as e.stabli.shing an Italian protectorate over 
Wilti and the adjoining coast up to Kis- ji Abyssinia; but this interpretation was never accepted by the ern- 

nittyu itt favour of (keal Bri'ain. and to ^ peror Menelek, and at no time did Italy succeed in establishing 

recctgni/,e as witliin the Britidi spluTc- of A- . any very effective control over Abyssinian affairs. By May 1804 

influiMice the vast area boundeci, on the ; v 1 under various agreements, the Italian and British Governments 

south, by the frontier lint! laid down in the had fixed the northern limit of the Italian sphere as running 

agreeineui of i s;-.6, which was to l)e ex- ' j from Ras Kasar on the Red Sea to the intersection of the Blue 

lendeci along the first jiarallel of south j kjllts#*''! 35'* E. longitude, and settled the boundary hetwei n 

latitude' across X'ictoria Nyanza to tlu; l| ' - their re.sjiedive spheres on the Somali coast. But while Great 

frontiers of the (’ongo J'rc'e State, on the yj M , | y.'a Britain was thus lending her sanction to Italy’s ambitious schemes 

west by the Gongo f ree Slate and the the Abyssinian emperor was becoming more and more incensed 

wc'^tcrn walershed of the Nile, and on the , '.Me U Italy’s pretensions to exerci.se a protec (orate over Ethiopia, 

north by a line < oninieiic ing on the coa.st Menelek denounced the Treaty of I’ccialli, and eventu¬ 

al (he north bank of (he mouth of the ' / ‘V; '^ ally, in a great battle, fought at Adowa on March 1, iHoh, the 
Rivt'r Juba, Ihc'ii asc cTicling that hank of - ('y'/ v;,-' Italians were di.sastrously defeated. By the subsequent Treaty of 

the river until it reached the territory at ' ' j Addis Ababa, concluded on Oct. 26, i8g6. the whole of the country 

that lime regarded a.s rivserved to the inllu- to the south of the Marcl). Bclesa, and Muna rivers xvas restored 


eme of Italy' in G.ilialand and Abyssinia, elephant Abyssinia, and Italy acknowledged the absolute indepenclc-rue 

when it followed the* frontier of the Italian trackcr dressed in Ahys.sinia. By later negotiations with his European neighbours, 

sphere to the tonfines ol Egypt, d'o (he s^ins, these men are the em[M‘ror Menelek secured boundaries on (he south and wc'st 
scnilh-we.st of (lu! German sphere in Eai.''l experts in distinguish- more favourable to Abyssinia than lho.se assigned under the .Anglo- 
.'Mriia (he boundary was formed by the ing all varieties of Italian agreement. And Italian Somaliland, bordc-ring on the 
eastern and norlhern .shore of Lake Nyasa, spoors south-eastern frontier of Abyssinia, became limitc-d to a belt of 

and round the western shore (o the mouth of the Songwe river, (('rritory with a depth inland from the Tndi.m ocean of from iSo 
liom which point it crossed the Nyasa-'l anganyika idateau to to 2?;o miles. 

the southern end of (he last-named lake, leaving the Stevenson Anglo-French Rivalry In West Africa. —In West Africa 


road on the British side of the boundary. The elfeit of this 
treaty was to rc-niove all serious cau.ses ol dispute about territory 
I'Ctween Germany and Great Britain in ICasl Alrii.i. It rendered 
(luile valuelc'.ss I’elrr’s treaty with Mwanga and his promenade 
along the Tana; it freed Givat Britain from any fear of German 
i onqietil ion (o the northwards, and recognized that her inllucnce 
extended to the western limits of the Nile valley. But, on the 
tUlic'r hand. Great Britain had to relinquish the ami)ition of con¬ 
necting her .sphere of inlUienct' in (he Nile valley with her pos- 
se.ssions in (’c'litral and .Noiith Africa, On this point Germany was 
quite ohdiiraU': and an altemfit snbsefjuentiy made (May IvScmI 
to secure this object by tlie le.i.se of a strip of territory from the 
Congo I ree .'st.iic' was trustr.ilc'd by German opposition. (.SVc’ 
C(..\Mr\; Kiwa, and T/Wccvnyika ) 

(hi Marc h ,^j the union jack w.is raised, and on May 20 a fresh 
treaty w.is eomiuded w'ilh King Mwanga placing his country un¬ 
der British protection, A formal protectorate was declared over 
I'ganda proper on June 10. iSo.p w'hich was subseciuently ex¬ 
tended so as to im hide the countries westwards towards the ('ongo 
I'ree Stale, eastwards to the British East Africa protectorate and 
.\bvssinia. and norlhwtirds to the Anglo-Egyihian Sudan. The 
British East Africa protectorate was constituted in June iSo'?, 
when the Imperial British East .Xfrica Company relinquished all 
its rights in e.xihange for a money payment, and the administra¬ 
tion was assumed by the imperial authorities. On April 1. 1002, 
the eastc'rn luovince of the' Cganrla protectorate was transferred 
to the Biitish Easi .\frica protectorate, which thus secured control 
of the whole' ic Uiith of the so-cailed Cg .nda railway, and ai the 
same time were .'-nc c essful in obtaining ac cess to the V'ictoria 
Nsaiua. 

’ \t this pfiiod m'ljotuiticn bt tween t loat Britain and Italy had 
begun but were not concluded. 


the real struggle was between France and Grcvit Britain, and 
France played the dominant part, the exhaustion of Portuged, the 
apathy of the British Government and the late niipearanee of 
Germany in the field all being elemc'nts that favoured the* success 
of French policy. Twopihases may be distinguished: the first deal¬ 
ing with the coa.st colonies, the second with the middle Niger and 
Lake Chad. On the coast France was wholly successful in her 
tlesign of isolating all Great Britain’s separate possessions in that 
region, and of securing for herself undi.spuled possession of the 
upper Niger and of the countries lying within the great bend of 
that river. At the dale of the Berlin ('onfcrence the present 
colonies of Southern Nigeria and the Gold Coast constituted a 
single colony under the title of the Gold Coast colony, but on 
Jan. 1.3, 1886, the territory comprised under that title w'as erected 
into two separate colonics—Lagos and the Gold Coa.st (the name 
of the former being changed in Feb. iqo6 to the colony of 
Southern Nigeria). In Aug. 1896, following the destruction of the 
Ashanti power and the deportation of King ITi'inpeh, as a result 
of the second A.shnnii campaign, a British protectorate was de¬ 
clared over the whole of the Ashanti territories and a resident was 
installed at Kumasi. But no northern limit had been fixed beyond 
the <)th parallel, and the countries to the north—Gurunsi (Grusi), 
Mossi and Gurma—were entered from all sides by rival British, 
French, and German expeditions. A few days bt'fore the meeting 
of the Berlin Conference Sir George Goldie had succeeded in buy¬ 
ing up all the French interests on the lower Niger. The British 
company’s inllucnce had at that date been extended by treaties 
with the native chiefs up the main Niger stream to its junction 
with the Benue, and some distance along this latter river. But 
the great Fula states of the central Sudan were still outside Euro¬ 
pean influence; and the German Government made efforts to se¬ 
cure a footing on the lower Niger until the fall of Prince Bis- 
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marck in March 1890. On the failure of the half-hearted attempt 
made later to establish relations with Gando from Togoland, 
Germany dropped out of the competition for the western Sudan 
and left the field to France and Great Britain. After its first great 
success the National African Company obtained a charter from 
the British Government, and on July 10, 18S0, it became “The 
Royal Niger Company.' 

Notwithstanding her strenuous efforts, France, in her advance 
down the Niger from Senegal, did not succeed in reaching Sego 
on the upper Niger, a considerable distance above Timbuktu, 
until the winter of iSgo-oi, and the rapid advance of British in¬ 
fluence up the river raised serious fears lest the Royal Niger 
Company should reach Timbuktu before France could forestall 
her. In i8oa, however, after a troublesome war, France annexed 
some portion of Dahomey on the coast and declared a protector¬ 
ate over the rest of the kingdom. Thus was removed the barrier 
which had up to that time prevented France pushing her way 
Nigerwards from her posse.^sions on the Slave Coast, as well as 
from the upper Niger and the Ivory Coast. Henceforth her prog¬ 
ress from all these directions was rapid, and in particular Tim¬ 
buktu was occupied in the last days of iSo.v It then appears to 
have lieen suddenly realized in France that, for the development 
of the vast regions which she was placing under her protection 
in West Africa, it was extremely desirable that she should obtain 
free access to the navigable portions of the Niger, if not on the 
left bank, from which she was excluded by the agreement of Aug. 
5, i8c)0, thc-n on the right bank, where the frontier had still to 
be fixed by international agreement. On Feb. 13, i8c)5, a French 
officer, Commander Toutee, arrived on the right'bank of the 
Niger opposite Hajibo and built a fort. His presence there was 
notified to the Royal Niger Company, who protested to the Brit¬ 
ish Government against this inva.sion of their territory; and 
eventually Toutc^-e was ordered to withdraw, anci the fort was 
occupied by the Royal Niger Company’s troops. In i8()7 the at- 
temiit was renewed in the most determined manner. In Feb¬ 
ruary of that year a French force suddenly occupied Bussa, and 
this act was quickly followed by the occupation of Gomba and 
lllo higher up the river. In Nov. iSc;7 Nikki was occupied. The 
situation on the Niger had so obviously been outgrowing the 
capacity of a chartered company that for some time before these 
occurrences the assumption of responsibility for the whole of the 
Niger region by the imperial authorities had been practically de¬ 
cided on; and early in i8q8 Capt. !•'. D. (afterwards Lord ) Lugard 
was sent out to the Niger with a number of imperial officers to 
raise a local force in preparation for the contemplated change. 
'Fhe advance of the French force.s from the south and west was 
the signal for an advance of British troops from the Niger, from 
Lagos, and from the Gold Coast protectorate. The situation thus 
created was extremely serious. The Briti.sh and French flags were 
flying in close proximity, in some cases in the same village. Mean¬ 
while the diplomatists were bu.sy in London and in Paris, and in 
the latter capital a commission sat for many months (o adjust 
the conflicting claims. Fortunately, by the tact, and forbearance 
of the officers on both sides, no local incident occurred to pre¬ 
cipitate a collision, and on June 14, 1808. a convention was signed 
by Sir Edmund Monson and M. G. Hanotaux which practically 
completed the partition of (his part of the continent. {Sec 
Nigeria.) 

Thus in its broad outlines the partition of Africa was begun 
and ended in the short space of a quarter of a century. The re¬ 
sult was to divide the continent among the Powers as follows:— 


Square miles. 

British Africa 2,101411 

Egyptian Africa 1,600,000 

French Africa 3,866,950 

German Africa . 910,150 

Italian Africa 200,000 

Portuguese Africa 787,500 

Spanish Africa 79,800 

Belgian Africa . 900,000 

Turkish Africa , 400,000 

Independent Africa,. 613,000 
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Anglo-French Declaration, 1904. —There were still many 
finishing touches to be put to the structure, but a large contribu¬ 
tion to the process was made by the Anglo-French declaration of 
April 8, 1004, when a series of agreements relating to several 
parts of the globe were signed in London by Lord Lansdowne, 
the foreign secretary, and M. Paul Gambon, the FTcnch ambassa¬ 
dor, on behalf of their respective Ciovcrnmenls. With regard to 
Egypt the French Government declared “that they [would] not 
obstruct the action of’Great Britain in that country by asking 
that a limit of time be ti.xed lor (he British ot cupation or in any 
other manner.” To understand the equivalent engagement taken 
by Britain, it must be recalled that to tonsolidale her position in 
north-west Africa France desired to make her influence supreme 
in Morocco. In April, igo2, it had been agreed between (he 
FTench and Shercetian Gov('rnm«‘iUs to co-operate in establishing 
order in the frontier districts of Morotto and Algeria. Mcan- 
W'hilc in the northern districts of Morocco the unrest under the 
rule of the young sultan, Al»d-el-.\ziz IV., was attracting attention 
in Europe ami cv'oking demands for its suppression. It was in 
these circumstances that in the declaration of April 1904 the 
British Government recognizi'd “that it | apix'rtained | to France, 
more particularly as a Power whose dominions |were| conter¬ 
minous fur a great di.stance with those of Morocco, to preserve 
order in that country, and to provide assistance for the purpose 
of all administrative, economic, financial, and military reforms 
which it may require.” Both parties, however, “inspired by their 
feeling of sincere friendship for Spain, ((ook| into s|)ecial con¬ 
sideration the interests which that country | derived] from her 
geograj)hical position and from her territorial possessions on the 
Moorish coast of the Mediterranean”; and in these interests the 
French Government undertook “to come to an understanding 
w’ith the Spani.sh Government.” The understanding wa.s reached 
later in the same year, and thus Spain secured a sphere of inter¬ 
est on the Moroccan coast immediately facing the SjKinish penin¬ 
sula. Here it may lx* added that the protectorate of Spain over 
certain territories on the west coast of Africa, south of Morocco, 
had been notified to (he Berlin Conference, and (hat by an agree¬ 
ment made with 1“'ranee in iqoo some 7o,ooos(|.ni. of the wicslern 
Sahara were recognized as Spani.sh; while at (he same time France 
admitted the claim of Spain to the ownership f)f the district 
around the Muni river (t) the south of Gameroons. The action taken 
by France in Morocco in accordance with the j)olirv marked out 
in the AngU)-Frcnch declaration aroused the resentment of Ger¬ 
many, but on July 8, 1905, the republic .secured from the German 
Governmenl formal “recognition of the situation created for 
France in Morocco by (he contiguity of a vast extent of (erri 
tory of Algeria and the Sherectian empire, and by the special re¬ 
lations resulting therefrom between the two adjacent countries, 
as well as by the .special interest for France, due to this fact, 
that order should reign in (he Shereefian empire.” Finally, in 
Jan.-April, 1906, a conference of the Powers was held at Algeciras 
to clevi.se, by invitation of the sultan, a scheme of reforms (0 he 
introduced into Morocco ((/.v.). h'rench cajhial was allotted a 
larger share than that of any other Power in the Mexirish .state 
bank which it was decided to institute, and French and Spanish 
officers were entriist(*d with the organization of a police force for 
the maintenance of order in the principal coast towns. The new 
had not been inaugurated fully, however, when a series 
of outrages led, in 1007, to the military occupation by France of 
Oiidjda, a town near the Algerian frontier, and of thd port of 
Casablanca on the Atlantic coast of Morocco. 

LATER POLITICAL DEVELOPMENTS 

The political map of Africa changed very considerably between 
iQio and 1925. In igio the British self-governing colonies of 
the Cape, Natal, Transvaal, and Orange River were formed into 
the Union of South Africa, with a single government and one 
legislature. In loii a considerable area of French Equatorial 
Africa was transferred to German Cameroons and in return Ger¬ 
many acknowledged a French protectorate over the greater part 
of Morocco. On March 30, 1Q12, a protectorate treaty between 
France and the sultan was signed at Fez; and by a Franco-Span- 
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ish convention of \ov. 27 the Spanish zones in Mororm were cle- 
hned. In 1912, also, Italy annexed the Turkish vilayets of Tripoli 
and Bengasi (Cvrenaifa t, to whic h the common name of Libya 
was given. In Dca. ior4 a British protectorate over Egypt was 
proclaimed, hut by a dedaration of I'eb. 1022 (ireat Britain ac¬ 
knowledged the iiuleperifliTK (• of Egypt. The .status of the Anglo- 
Egyptian Sudan remained unchanged. 

in June 1919, by the Treaty of Versailles, Germany renounced 
possession of all her oversea protectorates in f;ivour of the 
principal Allied and Associated 
Powers. These territories, whii h 
had all been conejuered fiy the 
Allies during the World War, 
w'ere placed under mandatories. 

The Union of South Africa be¬ 
came mandaloiy for German 
South-West Africa; Togol.uul 
was divided between France and 
Great Britain; and Frame be¬ 
came mandatory for Cameroons, 
except for a small portion wliic h 
wa.s placed under (he administra¬ 
tion of British Nigeria. Britain 



b«-came mandatory for German 
East Africa, renamed the Tan¬ 
ganyika Territory, but by subsc- 
<|iient Anglo-Belgiun agreements 
Belgium became mandatory for 
the proviiues of Ruanda and 
Unmdi. In iq.!0'25 Italy gained 


How ATRICA S n MILLION SQUARE 
MILES ARE DIVIDED AMONG THE NA¬ 
TIONS The figures for the 

THREE SEGMENTS TOO SMALL TO 
snow ARC. EGYPT, 350.000 SQ.M.; 
SPAIN. 140.000 SO M.. AND IN THE 
SMALLEST SEGMENT. LIBERIA. 
40.000 SQ.M. 


afldilions to Tripoli and Cyrenaica by arrangements with France 


and Egypt and to Ibiliaii Somaliland by .arrangement with Great 


Britain. In iq.U), Italy annexed Abyssinia, 


,'\s a result of lhe.se ch.inges Africa was divided among the fol¬ 


lowing Powers. The territories governed undi'r mandate are 


reckoned in tlie possession of the Power naineil.-— 


France 4,200000 Italy . 1,030,000 

(Jreat Britain j.iiH.pooo* Fgy|.)t . . 350,cx)0 

Belgium 930,(500 Spam . . 140,000 i' 

I'oring.al 7.SS,ooo I.ilieria . . . 40,000 


*Ini hiding Anglo-lcgvptian Sudan. 

I Im hiding the Sp:inish zones in Morocco. 

'I'hese figures give a tolal of 11 ..pi?.ocX5--<( m as the area of Africa. 
In the absence of definite surviws of large area*' of tlie continent ihi.^ 
may t»(‘ regardi'd as a close afiproximaf inn to ai curacy. 

German Policy.—The e.xfimfidn of 'linkish rule* in North 
Afiiia had long been f<ireseen and w.is no matter for regret. It 
ended a tonneilioii whiih had lasted live lenfuries and h.id been 
almost wholly exil in its efl'eits German sovereignly in zMrica 
had only dated from 1SS4 and had been rapidly enlarged. En- 
deaxaiurs to extend it furtln'r had been a prominent factor in 
German poliiy for a decade before the World War. Germany 
desired ;i footing on the .\friian coast of the Mediterranean and 
a port on (lit' .Xilatilic coast of Morocco. These desires conllicled 
wd!h Italian .ind French ambitions, and in lou the i.ssiic on both 
points was decided .ig.iinst Germanx'. As to Morocco, a Franco- 
German t tunc'iition of Feb. q, k^oo, had recognized the privileged 
po.silion of 1 ‘rarut' in Morocco, hut not a French protectorate 
ovc'T that countly. and the seiuling of the German gunboat, 
• ranther, ’ to Agadir, in July. .1911, wa.s a protest against what 
Germany considered an unwarranted extension of French in- 
niietice in Morocco, and an intimation that if (terinan treaty 
rights in Morono were to be renounced. T'ranee must make com¬ 
pensation. 'I'he inlerventicm of (Jreat Britain on the side of 
France put an end to a dangerous .situation; (Jermany, by a con¬ 
vention cone hided Nov 4, iqii, accepted compensation in Uen- 
tral .Africa and withdrew oppo.sition to the establishment of a 
French protei tor.cte in Morocco. 

While the I raiuo-Gerrnan negotiations were in progress Italy 
abruptly declared war on Turkey and invaded, and held. Cyrena¬ 
ica and Tripoli. Thus (Jermany. who had designed to exploit those 
vilayets through the medium of an Austro-Hungarian chartcrc'd 


company, wms deprived of her last opportunity—short of war— 
of gaining a foothold in the Mediterranean. She turned her at¬ 
tention to the development of a Mittel Afrika policy. This policy 
aimed at securing Germany’s supremacy, primarily economic and 
ultimately political, in central equatorial Africa. The aim was 
to re.serve the Belgian Congo, Angola and Mozambique, north 
of the Zambezi, as a German sphere, and thus to link up Cam- 
eroons with the South-West and hJast Africa protectorates. Ger¬ 
man industries had need of the raw material tropical Africa pro¬ 
duces, and, moreover, southern zXrigola was a good fii'ld for Euro¬ 
pean .settlement. 

Briti.sh statesmen were not unfavourable to German expansion 
in ecjuatorial z\frica, so long as it was confined to the economic 
sphere. In 1898 an agreement, signed by Mr. zX. J. (afterwards 
Lord) Balfour and Count Hatzfeldt, had divided Angola and 
Mozambique into .spheres in which (ireaf Britain and Germany re¬ 
spectively were to give; financial and economic ht‘l[) to the Portu¬ 
guese. This was followed in iSf;o by the Treaty of Windsor, the 
object being to rca.ssure Portugal that the Balfour-Ilatzfeldt 
agreement was not in derogation of her sovereign rights in Africa 
Neither the agreement with Germ;iny nor the treaty with Portu¬ 
gal was piiblishi'd. 

After the .settlement of the Morocco crisis, Germany reopened 
negotiations with (Jreat Britain in rc'-pec I of Portugal's African 
colonies, and Prince Lie hnowsky (the (Jerman amtia.ssador) and 
Sir Edward (afterwards Lord) (Jrey reached a new' agreement, 
which wa.s ready for signature in 1013. Nearly all zXngola wa.s 
recognized a.s a (Jerman economic sphere, a.s well a.s the northern 
part of Mozambique. The rest of Mozambiciue, including Delagoti 
B.ay and the Zambezi valley, was to be a British economic sjihere. 
Sir Edward (irey made it a condition of signing that the 1898 and 
1899 documents should he published. The (Jerman forc-ign office 
i.dsed objections, Herr von Jagow (then foreign minister t stating 
that the (Jerman Press would regard the teims of the Trc-aty of 
Wincl.sor and the Lichnowsky agreement a.s conlradictoiy. In 
July Kiiq, however. (Jerman consent (o publication had been 
givc'n, but before the new agreement couhl be signed the World 
War had broken out. 

The ’World War.—During the progre>.s of the campaigns in 
.\frica the whole of the continent, except .\byssinia and the Span¬ 
ish protectorates, became involved in the struggle'. The conquest 
of (lie (Jt'rrnan colonies was foreseen in the negotiation which 
prc'cedc'cl It.ily's entry into (he war, and .*\rlich' 13 of the agree¬ 
ment signc'cl in London on .Xpril 20, 1013. la tween I ranee, Rus¬ 
sia, (Jrc'at Britain, and Italy, laid down that;— 

In the event of F'rance and Britain increasing their colonial 
ferritoric'S in zXfrica at the expense of (Jermany, those two Pow'er.s 
agri’c in principle that Italy may claim some ec|uiiablc; compen¬ 
sation, j>articularly as regards the settlement in her favour of 
the questions relative to the frontiers of the Tlaiian colonies of 
FJritrea. Somaliland and Libya, and the neighbouring colonies be¬ 
longing to France and (Jreat Britain. 

Italian Ambitions. —Italian ambiiions had gone beyond the 
readjustment of frontiers; in particular Italy wishc'd to accjuire 
Jibuti, the port of F'rench Somaliland and the starting place of 
a railway to zXbyssinia. A.s Jibuti was (he only F’rench port on 
the Suez canal route to the liast and to Madagascar, as well as 
the only approach to Aby.ssinia that France possessed, she de¬ 
clined to entertain propo.sals for its .surrende r. 

Italy, hcTwever, obtained from France a welcome rectification 
of the Tripoli-Tunisia frontier, as well as valuable concessions in 
Tunisia. 

In regard to the Cyrenaica-Egyptinn frontier, the British Gov¬ 
ernment, in 1910. offered Italy a readjustment of territory in the 
Libyan desert. The nc'gotiations had not been concluded when 
FJgypt was granted independence and after that time they were 
concluctc'd directly between Italy and Egypt. They turned largely 
on the iH>si;ession of the oasis of Jaghbub, a place of some 
strategic importance, where is also the tomb-mosque of the 
founder of the Senussi sect. On Dec. 6, 1925, an Italo-Egyptian 
agreement was signed, by which Jaghbub w'as included in 
Cyrenaica. The wells to the west of El Solium w'erc included in 



HISTORY] 


AFRICA 329 


Egyptian territory, thus giving El Solium a needed water supply. 
South of Siwa the frontier was drawn along longitude 25® E. to 
the boundary of the Anglo-Egyptiaii Sudan in latitude 22® North. 

Meanwhile Mussolini pressed again for a sphere of influence in 
Ethiopia. Notes were exchanged with England in 1925 undertak¬ 
ing to support the latter s request for the right to build a dam at 
Lake Tana in return for support for Italy’s demand for a sphere 
in western Ethiopia. When England, seeing an opportunity to get 
the dam built by Egyptian and American interests, dropped the 
Italian cause, Mussolini turned first to France and then in 1935 
to direct aggression upon .\byssinia {q.v.). The war of conquest 
by Italy stirred the entire worlil. It was a direct assertion of 
white supremacy over a native and independent sovereignty which, 
in Sept, 1923, had been admitted to the League of Nations. In 
May 1936 Abyssinia was subdued and annexed. With Eritrea and 
Italian Somaliland, this ancient kingdom is included in an East 
African dependency over which the King of Italy has been de¬ 
clared Emperor. 

France and Spain.—In the same year (1912) that France 
obtained her protectorate in Morocco she concluded an arrange¬ 
ment with Spain whereby a Spanish protectorate was set up in the 
northern part of the sultanate, the port of Tangier and a small 
area around it being made, however, an international zone. In 
the French protectorate Marshal Lyautcy, the resident-general, 
adopted a bold and conciliatory policy and won the confidence 
and respect of the Moors. He was succeeded in 1923 by M. 
Theodore Steeg, the governor-general of Algeria. In their zone 
the Spaniards met with determined opposition, largely owing to 
the upri.se of a Moor, styled Abdel-Krim. In the territory known, 
somewhat vaguely, as Er-Rif, there seems to have been, as in 
the coastward portions of Algeria and Tunisia, a much more 
marked Iberian clement in the population than there is in the 
south of Morocco, and this part of northern Morocco had shown 
a great haired of European interference. The Spaniards suffered 
a severe reverse in 1921 and there was again heavy fighting in 
1924 and 1925. In the last-named year the Rifs invaded the 
French zone, but were defeated and driven back. In the next 
year the insurrection was successfully quelled; and in 19:7 the 
king and queen of Spain were cordially received. In Southern 
Rhodesia the growth of a vigorous white community led to that 
country being made, in 1923, a self-governing colony of the Brit¬ 
ish Empire, and with the assumption of direct imperial control 
of Northern Rhodesia in 1924 chartered-company rule in Brit¬ 
ish Africa came to an end. In East Africa another vigorous 
and vocal white community made its influence felt, namely 
the settlers in the British Ea.st Africa Protect orate, which jiro- 
tectorate was annexed to the British Crown in 1920 and re¬ 
named Kenya Colony. 

A subject w'hich raised large issues was the position of Indian.s 
in South and East Africa, but it was of less importance than the 
growth of race consciousness among the Bantu and the negroes. 
Increase of education and of Christianity, the employment of 
large numbers of Africans in industries, and the lessons taught 
by the World War were among the factors which intensified the 
feeling of racial unity and led to manifestations of a new anti- 
white movement. This movement was different from the simple 
objection to interference by Europeans, or Arabs, prrviou.sly dis¬ 
played, and had a consciousness of the need of self-development. 

France in North Africa.—Apart from the awakening of the 
African peoples to racc-con.sciousncss, two recent developments 
in the European occupation of the continent are noticeable. 
France has shown definite progress in the task of restoring north¬ 
west Africa to the place in Mediterranean civilization which it 
held from the 6th century b.c. to the 7th century of the Christian 
era, when the Mohammedan conquest began. Under British ad¬ 
ministration the peoples of East Africa have emerged rapidly 
since the World War to industrial and political advancement. 
Since 1912, when she acquired the protectorate of Morocco, the 
authority of France has become increasingly effective in the 
fertile littoral and high plateaux of the western half of North 
Africa. The political and economic development of this Mediter¬ 
ranean area upon European lines has been assured by the expan¬ 


sion of Algeria southward and the subsequent linking up of Sa¬ 
haran Algeria with the western Sudan, the French west coast 
colonics, and French Congo in a vast and coherent African em¬ 
pire. Barely a century ago the French expeditionary force landed 
at Sidi Fcrruch on June 14, 1S30. The declared purpose of the 
French cabinet was “to abolish slavery and piracy, to re-establish 
the security of navigation in the Mediterranean and open up its 
southern coasts anew to agriculture, civilization, commerce, and 
the free access of all nations.” In the interval the “restricted oc¬ 
cupation” of the coast towns has become the “total occupation” 
of Algeria, and the conquest of “the South”; while the incor¬ 
poration of Northern Algeria into P'ranee has been followed by 
the protectorates of Tunis (1S81) and Morocco (1Q12). Within 
these hundred years the European element in North Africa ha.s 
ri.scn from a handful of consular officials and merchants to well 
over a million residents, or approximately to one-tenth of the 
total population. Great European towns have been built. Agri¬ 
culture and stock-raising have become infinitely more productive, 
minerals have been found and worked and new industries intro¬ 
duced. Order and public security have been established in re¬ 
gions to which Rome never sought to penetrate and over peoples 
that the legionaries strove in vain to subdue. The increasing throng 
of tourists who yearly traverse North Africa by rail and car 
from Algiers to the Saharan oases and from Carthage to Marra¬ 
kesh, and the frequency and regularity of the steamship services 
which maintain intercourse between the European and African 
shores of the Mediterranean, arc evidence of the success with 
which p'rance has fulfilled her primary task of rc-opcning to 
Europe this lost province of the Graeco-Roman world. 

British Development.—After the World War appreciable 
progress was made in the construction of development works and in 
production in Uganda, Kenya, and Tanganyika (formerly German 
East Africa); and with a view of increasing further the economic 
capacity of these and the neighbouring territories of Zanzibar, 
Nyasaland, and Northern Rhodesia, the pos.sibility of administra¬ 
tive co-operation between the several governments concerned 
came under consideration. As the re.'^ult of conferences on this 
subject held in 1927 the colonial olfice appointed the Hilton 
Young Commis.sioii to inquire into tlie question of the feder¬ 
ation, or other union, of the British territories from Northern 
Rhodesia to Uganda. And, by the desire of its ministry. Southern. 
Rhodesia (which became self-governing in 1923) was included in. 
the scope of the commi.ssion. The project of an administrative 
union, of which this official enriuiry into the views of the several 
governments and populations concerned was the first step, ac¬ 
quires a special interest from the character and geographical po¬ 
sition of the colonics affected. Both the East, and the South 
African colonies are mixed African and European statc.s, in which, 
although the mass of the inhabilanis arc African, the European 
minority is politically dominant. But while, broadly speaking, in 
the former the numerical predominance and economic importance 
of the African population arc such that the interests of this 
population have priority in the eyes of the administration over 
those of the European, in the latter, with the exception of the 
native territories of the high commission, the European popu¬ 
lation and its economic importance are so relatively great that 
European interests stand first. In the East Coast colonies, how¬ 
ever, African interests are not so predominant as they are in 
the (British) West Coast colonies; and in this respect these East 
Coast colonies hold a position midway between the frankly Afri¬ 
can West Coa.st colonies and the frankly European Union of 
South Africa and Southern Rhodesia. The federation, if effected, 
of a group of colonic.s of this intermediate type, by showing 
whether a central administration is a more effective medium for 
arriving at a due balance between African and European interests, 
may be cxj^ected to provide data germane to the whole subject 
of the European tutelage of African peoples. And in particular, 
as the result of the inclusion of Southern Rhodesia in the pur¬ 
view of the commi.ssion and the consequent pos.sibility of 
Northern Rhodesia or its western portion being incorporated 
into Southern Rhodesia, it is probable that the question whether 
Northern Rhodesia, with its large area of 300,000sq.m., is to be 
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afhninistcred as a “plantation” colony or to become a new centre 
of Urilish iKjpulation will be at length rietermined. 

Tangier.—The status of the Tangier International Zone was 
regulated by the Act of Algcciras (A|)ril 7, 1906), until modified 
by the conference which formulated the Tangier Statute in 1923. 
Although certain Powers signatory of the Algeciras Act, notably 
Italy, withheld their adhesion, this protocol came into force on 
June I, 1925. Dut Spain continued to maintain that the only 
satisfactory arrangement was the incorporation of Tangier in 
the Spanish Zone by which it was encircled: while I'ranee in¬ 
sisted that her position in Morocco reejuired that Tangier and its 
communications should be under her control. The visit of a 
division of the Italian navy to 'Fangier in Oct. 1927, emphasized 
Italy’s refusal to recognize the .statute. On March 3, 1928, agree¬ 
ment wjis reached between France and Spain. At a second confer¬ 
ence (March 20) of France, Spain, Italy and Great Britain the 
f ranco-Spanish Agreement of March 3, was adopted, the statute 
was modified, and the claims of Italy to participate in the gov¬ 
ernment of Tangier were satistied (July 17). 

ItlBiJiKiHAru V'.— Erploralion.-~l). W. V'incent, The Covtmerce. and 
Navi^aHon of the Anckni^, vol. U. The Tcriplm of the Erythraean 
fSea (1807); G. ICanne-i cle Zurara, Chronnle of the Discovery and 
Conquest of Cidncu (Fng. tran-i. and ; James llriicf, 

Travels la discover the sources of the Nile in ijOS-y:^ (F^clinhurKh, 
1790); Mungo I’ark, Travels into the Interior Districts of Africa 
(1799) '‘"d Journal of a Mission (1S15); J. K. Turkey, Narrative 
of an Expediliuit to explore the River Zaire or Congo in jUiS (1818) ; 
D. Dcnhatn and H. Clapperlon, Narrative of Travels and Discoveries 
in North and Central Africa (1826); R. C'aillie, Journal d*un voyage 
r) Timhoetu ft a Jenne (r8,^o) ; J. 1 .. Krapf, Travels, Researches, etc., 
in Eastern Africa (i8(io) ; R. F. Burton, 7 he Lake Regions of Central 
Africa (i8t)0) ; S. W. Baker, The Albert Nyauza (1807) ; G. Schwein- 
furth, The Heart of Africa (1873); T. Baines, The Cold Regions of 
South Eastern Africa (1877); G. Nachtigal, Sahara und Sudan (i87(>- 
89); V. L. Cameron, Across Africa (1885); H. Barth, Travels and 
Discotmies in North and Central Africa (1890); li. M. Stanley, In 
Daekest Africa {1890), and Through the Dark Continent (1899); 
W. Junker, Travels in Africa, iH7;i~S6 (iSt^o;; II. von Wissmann, 
My Second Journey through Equatorial Africa (1891); L. Cl. Binger, 
Du Niger au Golfe de Cuin^e (1892); A. von Gotzen, Dunk 
Africa von Ost nach ITest (1890); D. lavingslone, Missionary Travels 
in South Africa (1899), and The Last Journeys of Ihivtd Livingstone 
in Central Africa (ed. fl. Waller, 1874) ; F. Foureau, L'Alger au 
Congo par Ir 'Tchad (1902); (!, bemaire, iMission scientifique au Ka- 
Tonga: Journal de route (vol. i., Kesiiltals des edwervations, if) parts, 
1902) ; R. Kancit, Caput Adi (1904) ; A. St. H. Gibbons, Africa from 
South to North through Marotselund (1904); E. la-ntanl, La Grande 
Route du Tchad (1905); J. II. S|xkc, Journal of the DLcovery of 
the Sourer of the Nile (1906) ; B. Alexander, Ennii the Niger to the 
Nile (1907); !•'. R. Cana, Problems in Exploration, Africa (Geo. 
Jour., vol. xxxviii., 1911) ; I. N. Dracopoli, 7 hrough Jubaland to the 
Lorian Swamp (191a); F. R. Cana, 7 he Sahara in iqi-i ((ico. Jour., 
vol, xlvi,, 1915) ; Col. Tilho, The JLiploratwn of Tibe.di, Erdi, Borkou 
and Ennedi in 1012-17 (C.eo. Jour., vol. Ivi., 19201 ; Rosjta ForI»es. The 
Secret of the Sahara Kufara (1921) ; Sir A. Sharpe, The Backbone of 
Africa (1921): T, A. Barn.s, The Wonderland of the Eastern Congo 
(n;22) ; F. Migeod, Across Equatorial Afrua (1923); A. M. Hasanain 
Wey, The Lost Oases (1925) ; Charles de la Ronciere, La Dicouverte de 
I'Afrhjue nu Moycn Age, Tome III. *’Cn Kxplorateur Iran^ais du 
Niger (Cairo, vols. i. and ii., 1925, vol. iii., 1927). 

Historical and Political .—(amend Act of the Conference of Berlin 
(1885); A. Wilmot, MoHomolapa (1895); G. McC. Theal, Records 
of South-Eastern Afriia (1898-1(903), History of South Africa since 
September r/qt; to 1^711 (1908) ancl History and Ethnography of 
Africa South of the Zarnbe.si ... to i7oy (3rd ed. 191OI; J. S. Keltie, 
'Phr Partition of Africa (jnd ed. i8()5); A. Graham, Roman Africa 
(1903), Ii. Schurt/, Africa {World's History, vol. iii., part 3, 1903); 
A. SufXin, “Uie Bevolkerung der Fade” (\ii„ Peterm. Mitt. Krgan- 
zungdi. i.|6) deal.s with areas as well as population (Gotha, 1(104); 
H, H. Johii-ston, History of the Colonization of Africa by Alien Races 
(reprint with addition.al chapter. 1905); Lady Lugard, A Tropical 
Deprndrncw History of the Western Soudan, etc. (1905); The Surveys 
and Explorations of British Africa (C^oloniaJ Reports, No. 500, 190)6, 
and annual reports thereafter) ; IL Hcrtslet, The Map of Africa by 
Treaty (3rd ed. 1909); II. H. Johnston, The Opening up of Africa 
J. H. Harrb, Dawn in Darkest Africa (1912); Fr. Stuhl- 
mann, Ein kulturgesckichUkhrr Amfiug in den Aures {Atlas von 
Sud-Alger ten, njn); C. U. Stigand, Administration in TropicM Africa 
(1914); II. 11 , Johnston, Political Geography of Africa before and 
after the BVir (Geo. Jour. vol. xlv,. 1915) ; F. Baltzcr, Die Kolonial- 
baknen init brsonderer Berurksicktigung Afrikas (1916); L, S. Woolf, 
Elmpire Commerce in Africa (1920); F. D. Lugard, The Dual 
Mandate in British Tropical Africa (and ed. 1923). For French hooks 
on ni*rlh-wc.st Africa, consult thr scholarly and complete catalogue 


raisonni in vol. ii. of VAlgirie dans la litUrature franQoise by Charles 
Taillart (1925). See also the pamphlets issued by Dr. Peringuey and 
Dr. R. Broom in South Africa, ancl in the United States by H. F. 
Osborn. For current affairs consult The Geographical Journal, The 
Journal of the African Society and L’Afrique Frani;aise (Paris, 
monthly). Sec also the bibliographies under South Africa, Uganda, 
etc., and biographies of explorers. 

(J. S. K,; II. H. J.; F. R. C.; W. B. W.) 

RECENT EXPLORATION 

Progress Since 1910. —The largest unknown area of Africa 
in 1910 was in the Sahara desert; the greatest gaps on the map 
were in the Libyan desert, la icj2o-2i Mrs. Rosita Forbes took 
an expedition acro.ss the Libyan Desert to Kufra, the headquar¬ 
ters of the Senussi Tariq. In 1922-23 2\h- 
med Bey Hassancin, who had accompanied 
her, led an cxiiedition through Kufra ancl 
the southern oa.scs to Darfur. Mrs. Forbes 
has made further journeys through Abys¬ 
sinia, the w’e.stcrn Mauretanian desert and 
western Arabia. Ha.ssanein Bey in 1(92"^ 
journeyed through the Libyan desert into 
Darfur and Kordofan. Previous explora¬ 
tions by the French (1912-17) had in¬ 
creased knowledge of the eastern limits 
of the Chad basin, and had cielinitely 
proved its distinction from the western 
basin of the Nile. Col. Tilho’s expedi¬ 
tions had revealed altitudes in Tibesti 
of 11,200ft. and the height of Mt. Tu- 
side as 10,700ft.; lesser altitudes of 
9,800ft. were determined at Jehal Marra, 
in Darfur, and of 4,000 to 5,000ft. on the 
western borders of the Sudan. The Tibesti 
A ZULU WARRIOR JN bclt of highland probably played a great 
FULL BATTLE ARRAY part jn soulliward spreads of fauna and 
fary*^*^tact!ci'"**th6" Zulu Miocene and J’liocenc times. In 

warrior was feared by his ^bc Nilotic Sudan, east of the main Nile, 
neighbours as a formidable altitudes of lo.oooft. Were discovered in 
1911-12 by Col. II. D. Pearson. In 1916 
Maj. CuthberL Christy made an intere.sting journey along the 
south-western limits of the Nile basin, traversing the ironstone 
region where adjoining head-streams flow cither southw^arcls into 
the Mbomu and its affluents (Congo basin) or north-east into the 
Nile basin. 

French officers, notably Capt. Augieras, have condiictcd (from 
1904) a scientific survey of the western Sahara, from southern 
Morocco to the Senegal river and the northern Niger. Augic-ras 
has shown how the intense “desert” conditions of the w'estern 
Sahara with few oases except on the periphery, accompany the 
extreme temperatures of the low-lying dunes, which quickly lose 
heat. The great Juf depression remained unexplored up to 1922; 
but since then the Citroen expc'dition from the latitudes of Insalah 
and Ahaggar in southern Algeria has increased our knowledge of 
this area. Portuguese Guinea, with its large rivers, has been partly 
explored, and since 1921 the vast southern part of the Niger basin, 
and the Black and W^hite branches of the mighty Volta river, 
have become better known. Northern Togoland, Dahomey, south¬ 
ern Nigeria and the basin of the great Benue river have been 
map|)ed in detail. 

East and Central Africa.— Much intensive work has been 
done in East and Central Africa. I. N. Dracopoli in 1912-1913 
explored part of Jubaland; he reached the Lorian swamp, which 
receives the whalers of the Uaso Nyiro, and showed its connection 
with the Juba river in Italian Somaliland. In April 1912 G. F. 
Archer (later Sir) completed surveys connecting the triangula¬ 
tion of British East Africa with the Abyssinian boundary sur¬ 
vey. A survey by Capt. E. M. Jack, in 1911, of the region between 
Li^cs Kivu and Victoria added to the knowledge of the Mufum- 
biro range of active volcanoes; Karisimbi was found to be 14,780ft. 
high. Since that time the Mufumbiro region and western Uganda 
have been surxTyed in considerable detail. In 1927 geologists of 
the Swedish Institute found three series of sloping beaches along 
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the Rift vaJlcy between Mcnengat and Longonot, and also col- ( the region between the mouth of the Ampsaga (Wad Rummel, 


lected much data relative to the glaciation of Mt. Elgon and Kili¬ 
manjaro, and to the glacial geology of East Africa in general. 

The first survey along its whole length of the Congo-Zambezi 
watershed was made in 1911-14 by Anglo-Belgian and Anglo- 
Porfuguese boundary commissions. Many rivers run for consid¬ 
erable distances parallel to the divide, which is largely bush- 
covered. Maj. Reginald Walker, one of the British commissioners, 
discovered that the Luapula, a main headstream of the Congo, did 
not issue from Lake Bangweulu, but was a continuation of the 
Chambezi, which passes through the great swamp south of Bang- 
wculu. 

Results of the War. —During the World War. needs of cam¬ 
paigning led to many additions to the knowledge of the topography 
of inter-tropical Africa, partly through use of aircraft for 
surv'cy purposes. Thus very useful maps were made of the north¬ 
ern part of Portuguese East Africa. In 1920 Dr. P. Chalmers 
Mitchell, who flew over the Nile basin proved the value of air 
reconnaissance to geology by the discovery in the Bayuda desert, 
north of Khartoum, of the \’oIcanic character of a range of hill.s. 
A little later the French began to use aeroplanes lor survey pur- 
j>oses in the Sahara. (X.; 

AFRICA, ROMAN, comprised the whole of the continent 
known to the ancients, except Egyjit and Ethiopia. The official 
and administrative language used the word Africa in a narrow 
sense, as noticed below. The term was borrowed by the Romans 
from the language of the natives. In Latin literature it wa.s em¬ 
ployed for the first time by the poet Ennius, w-ho used it of the 
territory of Carthage and the eastern group of the Allas. Numer¬ 
ous conjectures have been made a.s to the et^miology of the term 
Africa; the best is that of Charles Tissot, who secs in the word 
“Africa” the name of the great Berber tribe, the Aourigha (whose 
name wouUl have been pronoum ed Afarika), the modern 
Aouraghen, in ancient times the principal indigenous element of 
ihe African empire of C'arthage fTis-sot, G'cogr. comp. i. 3^9). 
.'\frica was, in the eyes of the Romans and Carthaginians alike, 
the country inhabited by the great tribe of Berbers or Numidians 
called Afarik. 

At the time of the Third Punic War the Africa of the Cartha¬ 
ginians was but a fragment of their ancient native empire, the 
rest of Africa having passed into the hands of the kings of 
Numidia, who w'ere allies of the Romans. 

After the capture of Carthage by Stipio (146 b.c.) this terri¬ 
tory became a Roman province, and a trench, the Jossa regia, 
w'as dug to mark the boundary of the Roman province of Africa 
and the dominions of the Numidian princes. The remains of this* 
ditch, protected by a low wall or a stone dyke, have been dis¬ 
covered (1907); some of the boundary stones which marked its 
course, and inscriptions mentioning it, have also been found. 
I’rom Testur on the Mejerda the fo.ssa regia can be followed by 
these indications for several miles along the Jebel esh-bheid. The 
ditch ran northward to Tabarca and southward to Tina. The 
ditch which in later times divided the jirovinccs of Africa veins 
and Africa nova was at the time of the Third Punic War the 
boundary of Carthaginian territory. The government of the 
Roman province thus delimited was entrusted to a praetor or 
propraetor. The towns which had fought on the side of the Ro¬ 
mans during the Third Punic War were declared civitates liberae, 
and became exceedingly prosperous, e g., Utica, Hadrumetum and 
Thapsus. 

After the Jugurthine W'ar in 106 n.c. the whole of the regio 
Tripolitana on the littoral of the two Syrtes, was annexed to the 
Roman province. The battle of Thajisus in 46 n.c. made the 
Romans detinitely masters of Numidia which w\as converted into 
a new j)rovince called Africa Nova'*: the old province of Africa 
was known as **Africa Veins ” 

In 31 B.c. Octavius gave up Numidia, or Africa Nova, to King 
Juba II. Five years later Augustus gave Mauretania and some 
Gactulian districts to Juba, and received in exchange Numidia, 
which thus reverted to direct Roman control, no longer forming 
a distinct government, but attached to the old province of 
Africa, From 25 b.c. the Roman province of Africa comprised 


Wad el Kebir) on the west, and the two tumuli called the altars 
of the Philacni, the immutable boundary between Trii>olitana and 
Cyrenaica. on the cast (Tissot ii. 201), In the partition of the 
government of the provinces of the Roman empire between the 
senate and the emjjcror, Africa fell to the senate, and was hence¬ 
forth administered by a proconsul. 

The province of Africa was the only senatorial province whose 
governor was originally invested with military powers. The pro- 
consul of Africa had command of the legio HI. Augusta and the 
auxiliary cor])s. But in a.d. 37 Caligula deprived the proconsul 
of his military powers and gave them to the imperial legate 
(legatus Augusti pro prartorc provinciae Africae), whose special 
duty it was to guard the frontier zone (Tacitus, Hist. iv. 48; 
Dio Ca.«s. lix. 20). The headquarters of the imperial legate were 
originally at Cirta and afterwards at Lambaesa (Lambessa). 
The military po.sts along the frontier of the desert formed an 
immense arc extending from Cyrenaica to Mauretania. A network 
()1‘ military routes, constructed and kept in repair by the soldiers, 
led from Larnbae.sa in all directions, and stretched along the 
frontier as far as Leptis Magna. The powers of the proconsul 
scarcely extended beyond the ancient Africa Vetus and the towns 
on the littoral Septimius Severus detached from the province of 
Africa the greater part of Numidia to constitute a special 
province governed by a procurator, subordinate to the imperial 
legate and resident at Cirta (.Tissot ii. 34). This province was 
called Numidia Cirtensis. 

In Diocletian's reform, the whole of Roman Africa, with the 
exception of Mauretania Tingitana (which was attached to the 
province of Spain), constituted a single diocese subdivided into 
six ])rovinces. Changes wt re necessitated by the wars with the 
Moors and the Vandals. By a treaty concluded in a.d. 470, the 
Emperor Zeno recognized Gaiseric as master of all Africa. Re¬ 
conquered by Beli.sarius in 534, Africa formed, under the name 
of pruefreturn Afriair, one of the great administrative districts 
of the Byzantine empire. In a.d. (>47 the Arabs i>enctrated into 
Ifrikia, which was destined to fall for ever out of the grasp of 
the Romans. In a.d. 097 Carthage was taken. 

The population of Roman Africa w-as compo.scd of three chief 
elements; the indigenous Berber tribes, the ancient Carthaginians 
of Phoenician origin and the Roman colonists. The Berber tribes, 
whose racial unity is attested by their common spoken language 
and by the Berber inscriptions that have come down to us, bore 
in ancient times the generic names of Numidians, Gaetulians and 
Moors or Maurusiani, Besides the Afri (Aourigha) of the terri¬ 
tory of Carthage, ihe principal tribes that look part in the wars 
against the Romans were the Lotophagi, the Garamantes, the 
Misulani or Masulamii, the Massy Ii and the Massaesyli. African 
epigraphy has revcalt;d the names of some of their deities: deus 
iuvictus Aulisva; the god Motrnanius, associated with Mercury; 
the god Lilleus; Kautus pater; the godde.ss Gilva, identified with 
Tellus (Tissot i. 486). There were also local divinities in all the 
principal districts. The rock bas-rclief.s and other monuments 
showing native divinities are rare, and give only very summary 
repre.sentations. 

During the Roman period the ancient Carthaginians of Phoe¬ 
nician origin and the bastard population termccl by ancient au¬ 
thors Libyo-Phoenicians, formed the predominant populations 
of the towns on the littoral, and retained the Punic language 
until the 6th century of the Christian era. The municipal magis¬ 
trates took the title of su§ctes in place of that of duumvirs, and 
in certain towns the Christian bishops were obliged to know the 
lingua Punica, since it was the only language that the people un¬ 
derstood. Nevertheless, the Roman functionaries, the army and 
the colonists from Italy soon brought the Latin. clement intQ 
Africa, where it flourished with such vigour that, in the 3rd cen¬ 
tury A.D., Carthage became the centre of a Romano-African civili¬ 
zation of extraordinary literary brilliancy, which numbered among 
its leaders such men as Apuleiics, Tertullian, Arnobius, Cyprian 
and Augustine. 

Carthage regained its rank of capital of Africa under Augustus, 
when thousands of Roman colonists flocked to the town. Utict» 
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became a Roman colony under Hadrian, and the civUatrs hhr.rae, 
municipia, castilla, pa^i and turres were [>eopled with Latins. 
The town.s of the ancient province of Africa which received 
coloniac were very numerous. 

The [jrovinte of Nurnirliu was at first colonized principally by 
the military settlements of the Romans, Cirta (Constantine) and 
Bulla R<-Kia (flanmiam Darrajj, its chief towns, received 
cdlonidt' of soldiers and veterans, as well as Theveste fT<‘bessa) 
and TharnuKa.s (TiniKad). The fine ruins whiih have been dis- 
t overed at the last-ment ioned [>la(e have earned for it the sur¬ 
name ol the African rompeii. 

AFRICAN LANGUAGES. I .anjtuajce and race have not 
ne(e.ssarily common boundaries, but in cla.ssifyiiiK a )?roup of 
lariKuaKe.s the relation Intween the two rnu.st not be ignored. 
Ajiart from recent Kuropean immigration, Africa has four main 
(y[»es of peo()le; I’ygmy-Bushman. Negro, ilamitic and Semitic. 
Ihese four races corres[)ond to four types (»f languages, though 
the Negro group was later subdivided into two different unit.s, viz., 
Sudanic and Bantu. 

'I’herc is a certain unanimity regarding the main divisions, and 
the (ive grulIp^; Biislinian, Sudanic, Bantu, Hamitic, Semitic, may 
be considered as tinally settled, rrobiems on which no agreement 
has been arrived at are; the iiositiun of Bushman (and I’ygmy), 
the unity of the Sudanic languages, the relation between Sudanic ] 
and Bantu, and the comprehension of the term Hamitii languages. 

Semitic Languages. —'Fhese tongues are .spoken in Abyssinia, 
probably as a result of colonization from southern Arabia, (de ez 
is extind, Arnharic ((/ ".) is in part a modern representative of 
(ie’ez. (tut of Arnharic two new languages have evolved; 'I'igre 
and Tigrinya. Other chalet ts are those of (lurague and llarar. Of 
greater importance is Arabic, whith is the ruling language in 
north Africa and in jiarts of eastern Sutlan; through Islamic in- 
lluence it has betome a liter.iry idiom in east Africa and the Sudan, 

Buthman Languages. —The Bushman tribes speak a num¬ 
ber of languages, which, however, are all allied and may be 
dividtsi into three groups, soutliern, central ami northern. Tho- 
nelically thej’ are remarkable for the oct urrcnce of the so-called 
(licks (t/ 'c.). Another feature, not only in Bushman languages, 
hut also in Hottentot, Sudanic and Bantu, is intonation. 

Lath .syllable, .md sometimes also a single-voiced conso¬ 
nant, has its own h'cc'l of tone, whicli is as e.ssential a part of a 
word as the sounds. Words with identical sounds, but differing in 
tone, have; no etynioli»gic;d relation whatever to each other. 

.'\ number of the features of the Bushman languages arc fouud 
in Sudanic languages, r c' . intonation, monosyllafiism, non-distinc¬ 
tion lietween verb and noun in form, position of the genitive, 
formation of jiliiral by “ihe>'," hut as no etymological relations 
have as yet btum ascertained it seems premature to ally the Bush¬ 
man languages with the Sudanic groig). 

No Byginy Janguage is known. Tlie rygmie.s u.sc their neighbour.s’ 
‘IH'et h. riierc seems to be evidence tliat some groups use a differ¬ 
ent mode (»f .specs li.cel unrecorded—in internal life. 

Sudanic Languages. —This gro\ij> is fcnind, roughly speaking, 
in the stretch of the continent situated between the Atlantic 
ocean (Sem'gambia-C'ameroons) and the western slopes of Abys¬ 
sinia. Some enclaves, as Nuba and'Kunama in the north, Gaya 
.and Nyifwa-Kavirondo in east Africa, lie beyond this region. 

This large group, stretching through the whole breadth of the 
continent, does nc)t form a unit in the same sense as do the Bantu 
languages. It is broken uj) into numerous subdivisions, each of 
which has evolved its own tyjie, and in the case of some tongues 
the divergences are .so gre.at that up to the i>re.sent time, their 
relationship with others has not been demonstrated. The Sudan 
has lieen invaded o\er its whole area from time immemorial by 
|)eoples and languages from north and c‘ast. Linguistic conditions 
tO"day are the result of this constant movement and shifting, 
which modilied or destroyed original units and created new ones 
Languages, probably whole groups of languages, have iK-rished, 
or scanty remains li;ive been embodied in new formations. As 
the invading tongues were largely of types differing radically 
from the Sudanic. these changes were radical and deeply inrlucnced 
the original character of the language. Thu,s languages like Kanuri, 


Wolof and others, have been so transformed that as yet their in¬ 
clusion in the Sudanic group may seem to be merely theoretical. 

Common Substratum. —While it is thus necessary to empha¬ 
size the highly complicated linguistic situation in the Sudan, and 
the present incomplete exploration of many problems involved, 
yet the Sudanic group as a whole shows certain common character¬ 
istics in phonology and structure, and there are also etymologi¬ 
cal relationships. There exists a common substratum of Sudanic 
.speech, which is strongest where the original Negro element is 
.^tronge.st in population. This common substratum justities the 
use of the term Sudanic languages. Some illustrations may be 
given; (ij the [irevalence of intonation. (2) Mono.syllabic stems 
(Lwe ku “death,” Nuba /w “belly”(3) Nouns arc formed from 
verlis by a vocalic or nasal prefix (^'oruba ra “to buy,” o-rn 
“buyer,” Shilluk “to press the bcdlows,” o-huk “bellows”). 
(4) Plural of nouns is formed by adding to the noun a plural 
noun or jironoun (Ewe ati “tree,” ati-wo “trees,” Nuer chak 
“tiek,” kr~chnk “ticks,” -u'O and kc- arc the jironuuns of the third 
jierson plural in Ewe and Nueri. (5) Plural of nouns is formed 
by adding i or a (I1)0 o-ru “slave,” i-ni “slaves”; Nuer hcl “art¬ 
ist.” hfl-i "artists”; Edo o-yu, ](]. a-ya "man”; Zande horo, jil. 
a-boro “man”). (6) Distinction betwei'n inanimate things and ani¬ 
mate beings (or persons), (he latter in most cases having the affix 
"o” (Twi o-nipa “man”; in Shilluk o dc'signates persons us dc'seend- 
ants of other persons; tuiyo ‘ the mother's brother,” o-tuiyo "the 
mothers brother’s cliild d'lic’re is no grammatical sex-distiiu- 
lion. (7 ) In genitive relation (lie jiossessor jirececles the jiussessecl 
(Twi vipa dtia “a man's figure.” Kunama lla masd “Ha’s lancc^”). 
(,S) There is no formal dislinclion of case. The dative form is 
circumscribed by the verb “to give” (Ewe edi ya va jojo “he 
sought money gave father”; he sought money for tlie father. 
Nuba ir iya tir ouam “you say give him”; you say to him. 
(9) Posipo.sitions. i.e., space-denoting nouns, are used in the place 
of preposilicins (Ewe ati ta “tree's head”; on the tree; Nuba 
ka tu “house's belly”; in the house. (10) Verbal combinations are 
frcMjuent (Ewt' fso va iia “take come give"; to bring to; Nuba 
atta-dcu from vd-ta-dni "take come give"; to bring to', (it ) The 
verlial stem is not changed in conjugation; lenses and modes are 
expressed by adding grammatical form words which in many 
ca.ses can be traa*d to original nouns or verbs (in Twi the future is 
formed by prefixing ha [from bia] “to come,” in Nuba by pre- 
lixing bi “to come”). (12) Sounds peculiar to the majority of 
Siiikmic langu.iges are the lal)io-\ elar kp and yh. ( 1 U A consid¬ 
erable number of word-stems are identical. 'The characteristics 
just mentioned are not found in each sub-group, but (here is no 
group which does not possc.ss a number of them. 

Divisions.—The Sudanic family may be geographically 
divided into an eastern, a central and a western group. The 
largest section of the eastern group arc the Niloto-.Sudanic lan¬ 
guages comprising Shilluk with its many siilulivision?, Dinka, 
.Nui'r and probably also Burun between the While and Blue Niles. 
Nulia on the Nile, in the Nuba mountains and in Kordofan, is 
conncctc'cl with the Nilotic group, while other languages of these 
mountain regions arc of a di.stinct character, having a class division 
of the noun. 

The central group stretches between the 30th and 10th degree 
east long, and is subdivided by Delafosse into (a) Nilc-Congo 
group, whkh, however, contains languages that are more closely 
related to the eastern Sudanic group; ib) Ubangi group; (r) 
Shari-W'adui group; (</) Shari group; (c 1 Niger-Tshad group; 
(/) Niger-Cameroons group). Our present knowledge concerning 
the central Sudanic group is so insufficient that the grouping ju.st 
given is only provi.sional. 

The we.storn Sudanic group is better known and the sub-groups 
are well-defined. They are the following; (i) The Ku<a lan- 
yuayes, sjjuken on the coast of I'ppier Guinea between the lower 
courses of the Niger and St. I’aul s River in Liberia. Their sub¬ 
groups are: (a) E\ve-/\kan group (Gold Coast, Togo, Dahomc); 
(ft) Ltigoon group in the littoral regions of the Ivory Coast; (c) 
Kru group, reaching from the western Ivory Coast to the mouth 
of St. Paul’s River; (cf) Voruba group; (e) Nupe group; (/) 
Ibo group; (g) Edo group; (h) I jo {d-ft in Nigeria). In the Kwa 
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languages the majority of word-stems consists of one consonant 
and one vowel. Akaii ka "lo remain/' wu “to die." They have 
vocalic and nasal nominal prefixes, whose function is to form nouns 
out of verbs, and which are only absent in Kru. The prefixes do 
not form class divisions of the noun, except in rudiments. 

(2) Benue Cross River lauguagcs. They partly coincide with 
Delafosse's Niger-Cameroons group and with Johnston’s group 
A in his Hantu and ^emi-Bantu languages, group (b) including 
Johnston's groujis B-G, and grou}) (r) comprising Johnston's 
group H. The languages of this group have many stems which 
end in a consonant. Elik wut “to kill" against Ewe veu “to kill." 
They have the same nominal prefi.xes as in group (i) (Etik fivie 
“to blow.” o-fime “wind"), but some languages have a system of 
prefixes which forms clas.ses. As the group lies on the border¬ 
line between Sudanic and Bantu, some of its languages represent 
a stage of transition between the two. 

(^^1 Middle Togo group. Most of these occupy a very small 
area, being situated in the mountainous region between the 7th 
and Slh degree N. lat.; some of them are disappearing or have 
already disappeared, being alisorbed by Ewe and Akan. Aiming 
those which continue to exist are Avatime. Likpe, Adele, Kposso, 
Kebu. The word-stems in this grouji consist mainly of one con¬ 
sonant and one vowel. Kjiosso urn “to kill ” A class division of 
nouns is formed liy prefixes; some languages use class-sutlixes 
besides the prcd'ixes. The grouji stands between groujis (i) and 
{,4 ). having distinct connections with both. 

(41 Cur {Cioor\ languages, in the northern section of the 
Ivory and Gold Coast, of Togo and of Dahome, and in the 
adjacent jiarts of Haute \'olta. They include the following sub- 
groujis: (f/) Mossi grouji (Mossi, Dagomba, etc.), (/») Grussi or 
Gurunsi grouj), (c) Tern group, (d.) liargu. (e) Gurma grouji, (/) 
Kilina, (g) Senufo or Siena group, (//) Songai. The latter is in 
fact an isolated language having its own tyjie, but is remotely 
connected with the Gur languages. Sienis of the form consonant 
jitus vowel are very freejuent, though jierhajis not in the majority. 
Dyan wu “to kill." All have class division of nouns by suffixes; 
Gurma and Tern use prefixes and suffixes. 

(5) BV.c/ Atlantic languages. These are found in part of the 
territory between the Senegal and the Atlantic, with a number of 
enclaves farther cast, and are sub-divided into an eastern group, 
comprising Temne, Bulonp Limba, Kissi. Gola and Adjukru, and 
a western grouji. represented by (a) Dyola, (h) the Bi.ssao- 
Bolarna cluster (Bola, Sarar, I’ejiel, Kanyoji), (r) the Geba 
cluster (Biafada, f’adjade), (d) Banyun, Nalu, Bulanda, (ei 
Konyagi, (/) Bidjogo, (g) Wolof and Serer, Neither in general 
tyjic nor in jihonology and etymology do the members of this 
grouj) form such a close unit as those of the preceding grouji 
Almost all have class division of nouns; some, as Bulom, Temne, 
Adyukru, by prefixes. Gola by jirefixes and suffixes, Wolof and 
Sorer have suffixes, but also change the beginning con.sonant, 
which perhaji.s points to prefixe.s. Stems consisting of a con.so- 
nant and a vowel are freejuent (Bulom wu “to die"), but they 
are in a minority. 

(6) Mandingo or Monde languages, in the western Sudan 
between groups (4) and (5). They fall into two group.s, named 
after the numeral for “ten” prevailing in each group; (u) Mande 
tan, with Bambara, Soninke, Malinke, Dyula, as main represent¬ 
atives, {b) Mande jii, comjirising Susu. the Kpelle-Mende cluster, 
in Sierra Leone and Liberia (Monde, Kjiclle, Gbandc, Gbunde, 
Toma, Mano, Gio). Djalonka in French Guinea, and a number of 
small languages reaching as far cast as the north-w'est corner 
of Nigeria (Boko-Busa). In the Mandingo tongues Iwo-syllabic 
words prevail; many of these are compositions of two mono¬ 
syllabic stems, each consisting of a consonant and a vowel. There 
are no word-forming jjrcfixcs, except in rudimentary forms. The 
word may often have a verbal and a nominal meaning; Bambara 
ti “thatch" and “to thatch.” 

Bantu Languages. —These, spreading through the southern 
half of the continent, form a closely united family with clearly 
defined features. Though the most prominent of these, the class 
division of nouns by prefixes, also exists in Sudanic groups, it 
has in Bantu reached a fuller development and has become the 
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dominating factor in their structure. These prefixes also form 
the jilural; thus m-swdhili a Sw^ahili, wa-swalti/i, Swahili peojile, 
ki-suiabili the Swahili language. The prefix belonging to a noun 
is repeated (though sometimes in a changed form) before every 
adjective, noun or pronoun agreeing with (he noun; Swahili: 
ki-su ki-kali ki moja ki-me-potea “knife sharj) one has been lost”: 
one sharj) knife lias been lost; -su “knife" has ki- as its class 
jirelix. aiul this is rejx'ateci before (‘very word agreeing with -.v«. 
The Jilural jirelix corre.sjionding to ki- is vi-; thus the plural of 
the jireceding scmtencc is; vi-su vi-hali vi-nane vi-me-potea “eight 
sharj) knix’cs have been lost." 'i'he main nominal classes are: 
((7i for “man as an imU^jicndent jiersonality "; (b) for “man in 
dejiendent jiosition’ (slave, mes.senger, workman), also for 
jihysical agents, .sjiirits, disea.ses, jiarts of (he human body, ani¬ 
mals. plants; (c) tor objects existing in doulile or divisible form, 
the Jilural also designating collectives and liquids; (d) for 
“cu.stoms, usages, tools"; (e) for animals; (/) for individual ob- 
je( Is and abstract nouns; (g ) for diminutives; (//) for infinitives; 
(/) (or rather three) for locative's. Clicks (j)robably borrowed 
from Bu.shman and Hottentot) and lateral sounds are j)eculiar 
to sonic South African Bantu languages. Intonation is in most 
tongues not so irnjiorlant as in the Sudanic: family. Stress accent 
is more develojiecl than in the latter, the accent lying generally 
on the penultimate. Two-syllabic stems are jircvalenl. There is 
no grammatical gi'inler, sex being indicated as in Sudanic lan¬ 
guages, and no case intlection. The genitive follows the govern¬ 
ing noun. The verb has a large number of derivative forms, 
whiih afford a. remarkable richin'ss in exjiression, e.g., Swahili 
runja “to break," vunjika “to be broken"; penda “to love,” 
pendana “to love each other’; taka fa “to lie clean,” takasa “to 
cleanse"; from pata “to olitain” the following derivatives may be 
formed; patana “make an agreement,” patanisha “unite,” patia 
“obtain for somebody, " patika “be seized,” patilia “reach out for 
something," patiliza “make one vexed,'’ patilizina “vex each 
other.” 

It is more dilTicult to grouj) the Bantu languages in subdivisions 
than the Sudanic languages, where the evolution of independent 
types is evident at first sight. 

According to llomburger, Bantu is divick’d into the following 
groups (of the individual languages belonging to each group 
only a certain number can be mentioned here): (1) Northern 
or Gancla grouji (Ganda, Nyoro, Kerewe. (2) Ruanda group 
(Ruanda, Rundi). (3) Norih-easlern or Kilimanjaro grouj) 
(Kikuyu, Kamba, Djagga, Moshi, Siha ). (4) Northern group of 
the east cciast (Taveta-Taita, Chassu, rokomo, Nika. Shambala, 
Bomlei, Zigula, Swahili, Comorc, Zaraniu. Kami, Malumbi). (5) 
East African grouji (Nyamwczi, Nyaturu, Gogo, Hehc, Pogoro, 
Kaguru, Kondc, Vao, Nyanja, Sene, Tele, Chwabo or Kilimane). 
(6) South-eastern group (Makua, Runga or Thonga, Gw-amba 01 
Hlengwe, Chopi or Lenge, Venda, Solho, Kololo, Chwana). (7) 
Zulu grouj) (Kafir or Xosa, Zulu, Teb(‘le, Ngoni). (8a) Centra* 
group (Tabwa, Bemba, Marnbwe, Bisa or VVisa, Lala-Lamba, 
Senga, Tonga, Subiya). (H/i) Western group (Herero, Ndonga, 
Kwanyama, Nyuncka, Mhunda. Luyi, Umbundu, KimbuntJu, 
Lunda, Luba or Lua ). (q) Congo group (Congo, Kanioka, Kutsu, 
Kele, Lolo, Nkundu). (10) North-western grouj) (Bangi, Tekc, 
Kalai or Kele, Galoa, Duma, Benga, Noho, Basa. Duala, Bube, 
Kwiri, Isubu). This division aj)j)cars to call for a new investiga¬ 
tion based on a careful ob.servation of sound-shifting, for w’hich 
a good start has been made by van Warmclo in his study on 
South African Bantu languages. 

Hamitic Languages. —The.se rejiresent a linguistic tyjie which 
i.s more closely allied with the Semitic than with any other group of 
African languages. Their main clivi.sions arc (1 ) Eastern Hamitic 
in north-east Africa, including, among others: Beciauye, Bogos, 
Danakil, Somali, Galla, Agau, Kafiitsho. (2) Niloto-Hamitic; 
Masai, Ndorobbo, Tatoga, Nandi, Suk, Turkana, Gimirra. (3) 
Western Hamitic: The Berber dialects from western Morocco to 
the oasis of Siwa, Tuareg, and jirobably the extinct language or 
languages of the Guanches on the Canary islands. Hausa (q.v.), 
may be called a remoter member of this sub-group. Though it 
has adopted many elements from neighbouring Sudanic tongues, 
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its ll.'irnitit affinity cannot 1 )C doubted. Hottentot in South Africa 
also shows certain Hainitic features, but recent investigations. 
csjx‘tially those undertaken by Schapera, reveal such undeniable 
uflinities between the Hottentot and Bushman languages {q.v.}, 
as can hardly la; explained by borrowing, but seem to point to a 
genetic relation between the two. Distinction of sex. always one 
of the })rominent rea'^ons for including Hottentot in the Hamitic 
family, is also found in Naron, a Bushman tongue, being in both 
case.s exfire.s.srd by a siittix. Both Narna and Naron have a dual 
form besides singular and [ilural, \x(im and Nama have inclusive 
and exclusive torrns of the first person [ilural (including or ex¬ 
cluding the person addre.ssedF There are other common features 
in grammar and a considerable number of words tornmim to 
both Schapera’s conclasion is “that in spite of the many notice¬ 
able differences between them the Hottcmtot and Bushman tongues 
mu^t be regarded as belonging to one and the same family of 
languages.’’ 

The characteristic; features of Hamitic speech arc; (i) Gram¬ 
matical genclc'T. Schilh ma.sc idilh, fern, t-idilli-t “black.,” Masai 
ol dia “male dog,” at did “female.' dog,” Nama khoib “man,” 
khois “woman,” Hausa ya “he,” ta “she.” (at a richne.ss in plural 
formation, which may form such distinctions as distributive, 
collective, general and universal plurality. Bilin dimmii-rd “an 
individual of the cat family,” pi. dimmu t; but; dimmu “cat,’’ pi. 
dttimu “cats.” Chamir kslctnd “a Muslim,” pi. kdvm-cn, but 
ir.sl(:ni-c)ht “the Muslim world.” In Hausa (c/ic), most nouns 
have several plural forms; hunha “linger nail” has the plural 
forms kunlhiln, kunbiaui, kituhai, kitnhaibai. Here as in other 
Hamitic (and Sudatiic ) languages re-duplication is frerjuently 
used in forming the plural. (,D Jnner vowel change (ablaut); 
Shilh iliud, j)!. ilaiv-an “thorn"; a-julu, pi. i-frl-en “string” (the 
changes are, howe ver, caused liy vowel-assimilation, and are thus 
a phenomenon found likewise in Suclanic language's); in verbs; j 
Shilh “1 lind,” nfi ji “I have found.” (4) As in Bantu, the 

genitive follows the gocerning noun. In Hottentot, however, as 
in Bushman and Sudamc (and also Bc'dauye), the pos.sessor pre¬ 
cedes the iHi.sscssecl. 

Fulfulde.— Meinhof includes Fulfulde, the language of the' 
KuJbe, in the Hamitic family, but rails it rroto-hamitic or I’re- 
hamitir. Fulfulde ha.s the usual Hamitic genitive position, in 
which the governing noun precedes the genitive, but other fea¬ 
tures reganic'd as Hamitic are ab.'^ent. Fulfulde has no gram¬ 
matical gender; there is no different plural form of noun.s, and 
there i.s no inner vowel change. It is clecidc'clly a class language, 
j.e , like Bantu and many Sudanic language.s it diviiles nouns into 
classes by afiixes, and this fad separatees Fulfulde from the 
Hamitic stock and draws it near Bantu languages and the 
Sudanic cla.ss languages. The connection bc'tween fulfulde and j 
Bantu is recognized Icy Meinhof, his opinion being that “originally 
in the whole of the present Bantu region languages of a Sudanic 
type were' sp(*ken, until from the north tribes with a language 
similar to Fulfulde penetrated and made themselves lords over 
tlic' old inhabilanl.s. Fhe result of a mixture of these two cU'mcnts 
was Bantu.” (c 1 ). Kolonial-Texikon i. p. 133 ) The essential 
identity of the c lass-albxi's as u.sed in Fulfulde, in Sudanic class 
Kinguages and in Bantu, in their etynuclogical form as well as in 
their function, is evident, while in ix)int of vocalculary Fulfulde 
and Bantu dilter widely. 

On the other hand there is an original afhnity between Bantu 
and Sudanic languages. This rc'fers not only to class-aftixes, but 
also and still more to etymology. The two faniilit's have a con¬ 
siderable number of word-stems in common, and also certain for¬ 
mative elements, .apart from class-ath.xes, are identical in both 
families 

The situation may be summetl upas follows; The Negro popula¬ 
tion of Africa, comprising the Bantu and the Sudanic speaking 
peoples, has in etyinulogy and in a number of forncative elements 
a common linguistic substratum. The class division of nouns 
existing in fulfulde, in Bantu and in certain Sudtmic languages 
is evidently of common origin, where or from what language it 
may have originated we do not know. 

According to Struck, the number of African languages is as 


follows; Bushman 11, Sudanic 264, Bantu 182, Hamitic 47, 
Semitic 10. Many of these occupy a .small area, and perhaps not 
more than 12 arc spoken by more than a million people. From 
the practical point of view, some of the most important African 
languages are (Semitic); Amharic, Arabic; (Hamitic); Hausa; 
(Bantu); Ganda, Kikuyu, Kongo, Luba-Lulua, Mbundu, Ngala, 
Nyanja, Sukuma-Nyamwezi. Kuanda-Rundi, Sotho-Pedi-Chwana, 
Swahili, Swina-Karanga-Ndau, Zulu-Xosa; (Sudanic): Ak.an, 
Dinka-Nucr, Elik-lbibio, Ew'c-Aneho-Dahome, Ibo, Kanuri, 
Kpelle-Mendc, Malinke-Djula-Bambara, Mo.ssi'Dagomba, Nupe- 
Gbari, Temnc, Wolof, Yoruba, Zande. 
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vol. i. (1876); R. N. Cust, The Modern Lunf;uagrs oj Ajrica, 2 voLs. 
(i88.i) ; R. Lepsius, Nubische Grammatik, Mit c. Einle.itung uber die 
Volker und Hjfrachen Ajrikas (1880) ; L. Rcini.sch, Das persdnliche 
Furvoort und die Vrrbaljlrxion in dtn chamilo-sentitisckni Sprarhrn 
(i<)Oo); A. Meillft, M. Cohen, Lrs Langurs du Monde (,1924; sre 
articles by M. Cohen, “Langues Chamito-Semitiques,” by M. Dcla- 
fosse, “LanKUcs du Soudan et dc la Guinee,” and by L, Homburger, 
“Langues Bantou”) ; W. Schmidt, Du Sprat hstdmmc dcr lirde 
(1926); A. Drexel, Die CUedrrung dcr ajrikanischcn Sprachcu, An- 
Ihropos xvi.; F. Hc.stermann, Krilische Darstellung dcr ncursten 
Amichten iiber Gruppieruugen und Brwrgungen drr Sprachrn und 
Volker in Ajrika, Anthropos vii.; S. W. Koelle. Polyglntta Africana 
(i8s4) ; C. Meinhof, Die moderne Sprachfnrst hung in Ajrika (1910) ; 
A. Werner, The Language-Families of Ajrica (u)25) ; C. Brockelmann, 
Srmilischr Sprarhwhsenschajt (190(1); ]. Siliaix ra, A preliminary 
ronsideralion of the relationship between the Iltdteniots and the 
/iushmrn (Reprint from the South African Journal of Science, Dec. 

; L. C. Lloyd, Specimens of Bushman Folklore (J911) ; 1 ). 
Wesiermann, Die Sudansprat hen (1911); the same, Die westlichen 
Suilanspruthcn (1927); F. W. FI. Migcod, The Languages of ll'c,/ 
Afritii, 2 vols. (1911); B. Struck. “Finige Sndan-Wortstiimme,” in 
Zeitsrhriit fiir Kolonialsprnchen, Bd. ii., Heft ^ und 4 (1012); the 
same, “Linguistic Bibliography of Northern Nigeria,’’ in Jt unial oj 
the Afriiun Society (19]!); M. Dclafos.sc, Votahultiires Comparatifs 
dc plus de 6t) langues ou dialectes paries a la cute d'/voire et dans 
les nb'Jons limitrophes (loo.j); L G. Chri.staller, A Dietionarv of the 
Asante and Fante Language called Tshi (1881); D. Wc^termann, 
Worlerhuih der Eu'e Spraehe (1905^; the .same, Grammatik dcr 
Erce-Spraehe (1907); the same, Die Sprache der Guang in 'l ogo und 
auf der GoUlkiiste und jiinj andcre Togosprachm (kjjj) ; FI. Goklie, 
Dictionary of the Etik Language; N. W. Thomas, The Edo-Speaking 
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African Christian Literature (1923). (D. W.) 

AFRICAN LILY (Agapanthus Afriranus), a member of 
the family Liliuceae, a native of the Cape of Good Hope, whence 
it was introduced at the close of the I7lh centurx’. It is a hand- 
-some greenhouse* iilant, w'hich is hardy in the south of England 
and the warmer parts of the United States. The basal, tufted 
leaves are long, narrow, arching, \ to 2 ft. long. A central flower- 
stalk, 2 to 3 ft. high, ends in an umbel of bright blue, funnel- 
shafK'd flowers. The plants arc easy to cultivate, and are generally 
grown in large pots or tubs which must Ik* protected from frost in 
winter. During the summer they require plenty of water, and 
arc very effective on the margins of lakes or running streams, 
where they thrive admirably. It may be propagated by dividing 
the ri»ot-stock in early spring or autumn. Dwarf and white- 
flowered f(jrm.s arc known in cultivatiou 
AFRICANS; see SciPio. 
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AFRICANUS, SEXTUS lULIUS, a Christian traveller 
and historian of the 3rd century, was probably born in Libya and 
lived at Emmaus. He may have served under Scptimius Severus 
apainst the Osroenians in a.d. 1Q5. He wrote a history of the 
world (Xpopo7pa0tat, in live books) from the creation to a.d. 221, 
calculating the period between the creation and the birth of Christ 
as 5,4Q9 years, and ante-dating the latter event by three years. 
This method of reckoning, known as the Alexandrian era, was 
adopted by almost all Eastern Churches. The history, which had 
an apologetic aim. is no longer extant, but copious extracts from 
it are to be found in the Chronicon of Eu.sebius. There are also 
fragments in Syncellus, Cedrenus and the Paschale Chronicon. 

Eusebius also gives a letter to Aristeides, and one to Origen, im¬ 
pugning the authority of the book of Susanna. The ascription to 
Africanus of the KetrTot, a work on agriculture, natural history, 
military science, etc., has been disputed. Neandcr suggests that 
it was written by Africanus before he had devoted himself to 
religious subjects. For a new fragment of this work sec Oxyrhyn- 
chus Papyri (Grenfell and Hunt), iii. 36 et scq. 

BifiLioOKAPirv, —Edition in M. J, Routh, Rd. Sac., ii. 210-500; 
translation in Antc-Nicenc Fathers (S. D. F". iiialmond), vi. 125-40. 
Sec H. (Ic’lzcr, Sex. lul. Africanus loui die byzant. Cbrono^raphie 
(Leipzig, 1RH0-S5) ; G. Kriiger, Early Christian Literature, 248-53; 
A. fiarnack, Altehri.stl. Lift. Gesch., i. 507, ii. 70. 

AFRiDI, the most powerful of the Pathan tribes which hold 
the mountainous borderland of the N.W. Frontier Provinces. 
India, though less numerous than the Wazirs. They occupy the 
eastern spurs of the Safed Koh. Through the north of these runs 
the Khyber pass, and their centre is the great upland country 
called Tirah, 6,000 or 7,000ft. above sea-level, of which the 
Orakzais hold the southern half The Afridi borders arc the 
Peshaw’ar district on the cast and north, the Mohmands on the 
north, the Shinvvaris on the west, and the Orakzai and Bangash 
on the south, including the valleys of Bara and Bazar. The origin 
of the Afridis is unknown. They have a curiously Jewish cast of 
features, but have been suj)posed to be the Aparytai of Herodotus, 
though for over 2,000 years their hi.story is untraccablc. It is, 
however, certain that about the 15th century they ousted the 
Tirahls, doubtless absorbing some of their elements, but their 
conquests were encroached upon by their neighbours, and it was 
not until Jahangir’s reign that they retook half of Tirah from the 
Orakzai. Under Akbar they embraced the Roshania heresy, but 
after its suppression they enlisted freely 
in the Mughal armies and were subsidized 
to keep open the Khyber pass. But they 
failed to defend it against Nadir Shah, 
and were content to levy toll on .such 
trade as fdtered through it during the Ab- 
dali and Sikh regimes. On the British 
annexation their independence was re¬ 
spected, in .spite of their appeal to the 
Indian government to take Tirah, and 
they were subsidized to protect trading 
caravans travelling through the Khyber, 
but their internal feuds rendered it un¬ 
safe. In 1897 the Afridis enrolled in the 
Khyber militia made a gallant defence 
of Landi Kotal, but eventually sur¬ 
rendered. The defection of one of their 
most turbulent clans the Zakka Khel 
soon involved the whole tribe and the 
Orakzai as well. This necessitated a An afridi tribesman 
regular invasion of Tirah under Sir Wil- o'* ■''he indo-afchan 
ham Lockhart, and after much hard 
fighting every part of the country was 

traversed and surveyed, all the disaffected sections of the tribes 
being punished, the Zakka Khel being the last to submit. In 1908 
an expedition had again to be launched against the Jawakki Khel. 
The Afridis are inten.sely democratic, the heads of clans having 
little authority, so that raiders cannot be brought to book or tribal 
engagements enforced. Though brave and hardy the tribe is 
reputed cruel and untrustworthy, but it has furnished many good 
soldiers in the Indian army. (H. A. R.) 


Military Operations. —There have been several British expe¬ 
ditions against the separate clans;— 

(1) Expedition against the Kohat Pa.ss Afridis under Sir Colin 
Campbell in 1850. The British connection with the Adam Khel 
.Afridis commenced immediately after the annexation of the 
Peshawar and Kohat districts, r'ollowing the example of all pre\a- 
ous rulers of the country, the British agreed to pay the tribe a 
subsidy to protect the pass. But in 1850 1,000 Afridis attacked a 
body of sappers engaged in making the road, killing 12 and 
w'ounding six. It was suppo.sed that they disliked the making of 
a road which w'ould lay open their fastnes.ses to regular troops. 
An expedition of 3.200 Briti.sh troops was despatched, which 
traversed the country and punished them. 

(2) Expedition against the Jowaki Afridis of the Bori villages 
in 1853. When the Afridis of the Kohat Pass misbehaved in 
1850. the Jowaki Afridis olfere‘d the use of their route instead; 
but they turned out worse than the others, and in 1853 a force 
of 1,700 British traversed their country and destroyed their 
stronghold at Bori. The Jowaki Afridis arc a clan of the Adam 
Khel, who inhabit the country lying between the Kohat Pass and 
the river Indus. 

(3) Expedition against the Aka Khel Afridis under Colonel 
Craigie in 1855. In 1854 the Aka Khel.s, not linding themselves 
admitted to a share of the allowances of the Kohat Pa.ss, com¬ 
menced a series of raids on the Peshawar border and attacked a 
British camp. An exiiedition of 1.500 troops entered the country 
and inflicted severe puni.shment on the tribe, who made their 
submission and paid a fine. 

(4) Expedition against the Jowaki Afridis under Colonel Mo- 
catta in 1877. In that year the government proposed to reduce 
the Jowaki allowance for guarding the Kohat Pass, and the 
tribesmen resented this by cutting the telegraph wdre and raiding 
into Briti.sh territory. A force of 1,500 troops penetrated their 
country in three columns, and did considerable damage by way 
of puni.shment. 

(5) Expedition against the Jowaki Afridis under Brig.-General 
Keyes in 1877-78. The punishment inflicted by the previous 
exjM'dition did not prove sufficiently .severe, the attitude of the 
Jowakis continued the same and their raids into British territory 
went on. A much stronger force, therefore, of 7.400 Briti.sh 
troops, divided into three columns, destroyed their principal vil¬ 
lages and occupied their country for some time, until the tribe 
submitted and accepted government terms. The Kohat Pass was 
afterwards practically undisturbed. 

(6) Expedition against the Zakka Khel Afridis of the Bazar 
valley under Brig.-General Tytler in 1878. At the time of the 
British advance into Afghanistan, during the second Afghan War, 
the Zakka Khel opposed the British advance and attacked their 
outposts. A force of 2,500 Briti.sh troops traversed their country, 
and the tribesmen made their submission. 

(7) Expedition against the Zakka Khel Afridis of the Bazar 
valley under Lieut.-General Maude in 1879. After the previous 
exijedition the Afridis of the Khylicr Pass continued to give 
trouble during the progress of the second Afghan War, so another 
force of 3,750 Briti.sh troojis traversed their country, and after 
suffering some lo.s.s the Iribe.smen made their submission. After 
this both the Khyber and Kohat Passes were put on a stable 
footing, and no further trouble of any consequence occurred in 
either down to the time of the frontier risings of 1897, when the 
Afridis attacked the Khyber Pass, which was defended by Afridi 
levies. 

(8) For the Tirah campaign of 1897 see TirAii Campaign. 

(9) In February of 1908 the restlessne.5s of the Zakka Khel 
again made a British exfiedition necessary, under Sir James Will- 
cocks; but the campaign was speedily ended, though in the 
following April he had again to proceed against the Mohmands, 
the situation being complicated by an incursion from Afghanistan. 

Sre Paget and Mason’.s Frontier Expeditions (1884) ; Warburton’s 
Eighteen Years in the Khyber (1900). (C. Li.) 

AFRIKANDER BOND, a party, founded in Cape Colony 
by the Rev. S. J. du Toil in 1879, aiming at federating South 
Africa in one independent republic. The official optional use of 
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Dutch in parliament and the law courts was secured, but under 
the leadership of Ibifrneyer and the influence of Cecil Rhodes its 
anti'iJrilish sentiments were {greatly moditied. It was always, 
however, essentially an organization for the promotion of the 
j>oliti(al suprenany of the ('ape I>iiuh. (.See llotMLYR, Jan 
IIkndhik; Cai'K I’kovinci:, and Sorrit Ai-kif a, Cmon of.) 

AFTERBIRTH, a term used to include the placenta, foetal 
membranes and umbilical cord. They art; usually expelled from 
the woinh in a singlt- mass 15 Itj ^omin. after the, birth of the 
child. The placenta is a scjft, bec ty red disk, about 8 to loin. in 
cliatnett'r and i to i _Un. in thickness. It is the organ by which the 
mcuher ncjurishes (he* child and is composed largely of capillary 
hiops from mother and child, in close contact. While the mothers 
blood does not pas.s into the Iclood vessels of the child, the con- 
.stituent-S necessary for growth jeass through the capillary walls 
into the child’s circulation by a process called o>mosis. while the 
waste prcjclucts in the foetal blood pass in the other direc tion and 
are elimiriatecl by the mother. One* surface of (he placenta is 
attached to the in.side of the womb, whence it draws its maternal 
hlocnl. The olhc-r surface i)resents the [)ranching blexjd vessels 
of the foetus which unite into one artery and two veins. The.se 
vessels form (he umbilical cord, which usually start.s from the 
middle cd the placenta and enters the bofly of the fcjetus at the 
navel. It is alcout J..’in. long, Around the edge of the placcnl.i 
can be found llie thin lorn membrane wdiich envelops the foetus 
in the womb. It forms the water b;ig in which the fc»etu.s floats, 
and usually breaks shortly belore the birth of (he child. If, how¬ 
ever, (he child is born with the membranes intact, he is said to 
be born in a c aul. 

AFTER-DAMP, in coal-mining, a name given to the poi- 
sonou.s thoking gas wliidi forms aftcT a mine* explosion. It 
mainly consists of carbon dioxide, and is also known as choke- 
damp. (Si'v (.'jiok!:T)ami*.) 

AFTERGLOW, a broad high arch of radiance or glow seen 
occasionally in the wc'stc'rn sky above the highest cloucls in ch-ej)- 
ening twilight, or rc'flected from the high snowhelds in mountain 
regions long aflc-r sunset. It is caused by very line particles of 
suspended dust in the* high atmosphere exercising a scattering 
effect U|)(»n the components of white light. After the eruption of 
Krakatoa in 1SH3, a remarkable series of red sunsets appeared all 
over the world. 'Fhese were conseciuent on the spread by atmos¬ 
pheric currents of huge ciuantiiies of tine volcanic du.st. 

AFTER-IMAGE, the immediate* rtaurreiue of a sensation, in 
like or opposite cjuality, after the removal of its stimulus. After¬ 
images are must prominent in vision. If a person gazes steadfastly 
at a small coloured object for half a minute nml (hen turns his 
eyes away to a neutral bac kgrouiul, he will notice a small coloured 
sj)(»t of complemc'ntary hue aiu! brightne.ss. 'rhe.se arc; called 
after-images. If the object was red, (he after-image is 
bluish grec'n; if it was emerald grc'cn, the after-image is pink; 
if it was dark, the after-image is light. I'ositivc after-images re¬ 
semble the stimulus in brightne.ss and hue and usually last only 
a few seconds. 'I'hey are favoured by intense illumination in (he 
stimulus, occurring after the eye has been in the dark. Positive 
after-images occur Ircmi pre.ssiire, temperature, and the sen.sations 
of bodily movement and posture. There are no after-images irom 
sounds or odours. 

AFTER-WORK, an ex{)r(\ssion u.sed in Italy for the organ¬ 
ized sociological efforts to provide for the better enjoyment and 
employment of the leisure created by the contraction of the 
working dav. (.SVc Doroi.AvoRo,) 

AFZELIUS, ADAM (1750-1S36), Swedish botanist, was 
born at Larf, Va.stcrgiitlancJ, Oct. 8, He founded the Linnaean 
institute at Uppsala in iHo:;, and in 1812 In'came professor of 
materia medica at the university. In addition to various botanical 
writings, he published the aulolhography of Linnaeus in 1823. 

His brother Johan Afzflu-s (1733-1837! known as Amuhoft. 
was professor of chemistry at I'ppsala; and another brother, Per 
Af (1760-1843). who became professor of medicine at Uppsala 
in i8oi, was distinguished as a medical teacher and practitioner. 

AFZELIUS, ARVID AUGUST <1785-1871), Swedish 
I)oet. historian and mythologist. From 182S till his death he was 
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parish i)riest of Enkoping. He collaborated with the learned his¬ 
torian, Erik Gustaf Geijer, in the great collecticm of Swedish folk¬ 
songs. Svrnska jolkvisor jran jorntiden (1(814-16). He published 
also translations of the S'dmnndrr Kdda and Ilerwara-Saga and a 
history of Sweden to Charles XII. (of which a German transla¬ 
tion was published in 1842), as well as original ])oems. 

AGA or Acha, a word, said to be of Talar origin, signifying 
a dignitary or lord. Among the Turks it is applied to the chief 
of the janissaries, to the commanders of (he artillery, cavalry 
and infantry, and to the eunuchs in charge of the seraglio. It 
is also employed generally as a term of respect in addressing 
wealthy men of leisure, landowners, etc. 

AGADE, the capital city of “Sargon of Agade.” The city is 
probably identical with Tal-c‘d-I)eir, excavated by Sir E. A. Wallis 
Budge; in i8cji. 'The inscripticjiis suggest that it was near Sippar, 
and Langdon identifies it with Sippar-Yakhuru, admitting, how¬ 
ever, that the identification i.s uncertain. At cd-Deir is a massive 
City wall forming two .sides of a triangle; the third side was 
formed either by the Euffliratcs or by a canal. 'I'he main gate was 
at the western apex of (he triangle. The city appears to lia\e been 
constriicled all at once, jHimarily as a fortress. Sargon, who is said 
to have been a gardener of Semitic origin at Kish, overthrew the 
Sumerian power of Kish and changed his cai)iial to Agade. 

Hiiir.ioe.KAPTfY.-—E. A. Wallis Budge-, By Nile and Tigris (1520); 
S. Langdon, Excavations at Kish (1924). 

AGADIR, a town of Frencli Morocco on the Atlantic coast, 
6 mi. N. of Wadi Jus. Pop. 5.626. It was the scene of Portuguese 
fisheries from 1500 and became a commercial centre. It came into 
I)rominence during the Moroccan crisis of igii; in i()i2 it p.issed 
to France. It has the natural facilities for the be.sf harbour on thc- 
Atlantic coast of Morocco, but lhe.-.e remain uiuleveloi^ed. 

AGAIAMBO or AGAUMBU, a race of dwarf mar.-h- 
dwellers in British New Guinea, now extinct. In icp4 then- wi-re 
six males and four females, living in huts erected on pile^ in tin 
lakes and marshes. 'Phey lived almc^st entirely in their “dug-outs " 
or canoes, or actually wading in the water. Their food consisted ol 
sago, the roots of the water-lily and fish. In features, colour and 
hair thev closely resembled the true Papuans. 

AGA KHAN I., Ills Highness the (1 Soo-iSSi), the title, 
accorded by general consent to Hasan Ali Shah (born in Persia, 
1800), when he .settlc’d in Bombay under the protection of the 
Briti.sh Government. He was believed to have descended in direct 
line from Ali by his wife Fatima, the daughter of (he Projihet 
Mohammed. Ali’s son, Hosain, having married a daughter of one 
of (he rulers of Persia before the lime of Mohammed, the Aga 
Khan traced his descent from the royal house of Persia from the 
most remote, almost prehistoric, times. His ancestors had also 
ruled in Egypt, as caliphs of the Bcni-k'atimites for a number of 
years, at a pc-riod coeval with (he Crusades. Before llu' .Aga Khan 
emigrated from Persia, he was appointed by the emperor Fateh 
.Ali Shah to be governor-general of the extensi\’e and imiiortant 
province of Kerman. His rule was noted for firmness, modefa- 
tion and high political sagacity. At last, howt-ver, he incurred 
the mortal disple^isure of Fateh Ali Shah. He tlc-d from Per.sia 
and .sought protection in British territory, preferring to settle 
clown eventually in India, making Bombay hi.s he.idcpiarters. In 
crossing over from Per.sia through Afghanistan (he .Aga Khan 
found opportunities of rendering valuable ser\ices to the British 
army in Afghanistan and thus cast in his lot with the Briti.sh. A 
few years later he rendered consjt)icuou.s .services in the course 
of the Sind campaign, when his help was utilized by Napier in the 
process of subduing the frontier tribes, a large number of whom 
acknowledged the Aga's aulhc»rity as their spiritual head. When 
he fmally settled down in India, his position as the leader of the 
large Ismailiah section of Mohammedan British subjects was 
recognized by the Government, and the title of His Highness was 
conferred on him, with a large pension. From that time until 
his death in 1S81 the Aga Khan continued to discharge his sacer¬ 
dotal functions, not only among his followers in India, but towards 
the more numerous communities which acknowledge his religious 
sway in Afghanistan, Khurasan, Persia, Arabia, Central Asia, 
and even distant Syria and Morocco. He remained throughout 
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unflinchingly loyal to the British Raj, and his vast and unques¬ 
tioned influence among the frontier tribes on the northern borders 
of India proved of invaluable service in the several expeditions 
led by British arms on the north-west frontier of India. He was 
also able to check the fanaticism of the more turbulent Moham¬ 
medans in British India. 

He was succeeded by his eldest son, Aga Khan II. This prince 
continued the traditions and work of his father and was a mcm- 
h(‘r of the legislative council of Bombay. 

Aga Khan III. (1877- ) (.\ga Sultan, Sir Mohammed 

Shah), only .son of (he foregoing, succeeded him in 1S85. He wa.s 
born in icS7 7, nnd, under the care of his mother, a daughter of 
the ruling house of Persia, was given not only that religious and 
oriental education w'hich his position as the religious lender of 
the Ismailiahs made indisi)ensablc, but a sound Eurojx'an train¬ 
ing. The Aga Khan headed the Muslim deputation in 1906 to 
the Viceroy, Lord Minto, which submitted the ca.se for encourag¬ 
ing abandonment of the studied aloofnc.ss of their community 
from Indi;m politic,al life; and he was president of the All-India 
Muslim League, thereupon formed, during its first constructive 
years. lie initiated the fund, for raising the Mohammedan college 
at Aligarh to university status, which was effected in 1020. In the 
immediate pre-war years he did much to soothe Indian Muslim 
.sentiment in respect to the Turco-ltalian and (wo Balkan wars. 
He was touring amongst his followers in East Africa, when the 
World War broke out, and immediately cabled to (he jamats or 
councils of the millions of Lsmailiahs within British territories 
and on their borders directing his followers to place themselves 
unreservedly at the disposal of the British authorities. When 
Turkey was drawn info the struggle the Aga Khan issued a stir¬ 
ring manifesto .showing that the Allies had no overt designs on 
Islam, and calling upon the Muslims of the empire to rem,ain 
loyal and faithful to their temporal allegiance. His immediate 
followers provided a solid phalanx of whole-hearted support of 
Britain, which had a most .steadying influence in sterilizing the 
eflorts of impatient headstrong elements. His influence was 
reinforced by his clo.se and intimate contact with leading Allied 
statesmen and the breadth and liberality of his outlook on the 
problems (jf reconstruction. Ilis study of Indian and Middle 
Eastern affairs in India in Transition (1018) was not without 
considerable effi'ct in the final shaping of reforms under the India 
Act of iQiQ, and was consistent in broad principle with his 
[)o.st-war criticisms of the British Government’s Mesopotamian 
and Arabian policy. 

The Aga Khan joined in many representations, public and pri¬ 
vate, both at the Peace Conference and subsequently, as to the 
immense importance to Great Britain, the ruler of the greatest 
aggregation of Muslims in the world, of not depriving Turkey of 
a real independent existence. To the G.C.I.E. and the G.C.S.I. 
already conferred on him there war added in 1016 a salute of ii 
guns and the rank and status of a first-class chief of the Bombay 
Presidency, the only previous instance of the grant of a salute 
outside the Indian territorial ruling families being that of the 
first Salar Jung. The Aga Khan represented India at the World 
Disarmament Conference at Geneva in 1932. 

AGALMATOLITE, a .soft variety of the mineral pyrophyl- 
lite (HAlSiW^ii), also called pagoditc, used by the Chinese for 
carving, especially into grotesque figures (whence called “figure- 
stone”). 

AGAMEDES (ag-a-ma-das), in Greek legend, king of Orcho- 
menus in Bocotia. He and his step-brother Trophonius were 
skilled architects and constructors of underground .shrines and 
treasure-houses. When building a treasure-house for the Boeo¬ 
tian king, Hyrieus, the brothers fixed one of the stones in the 
wall in such a manner that they could remove it whenever they 
pleased and help themselves to the treasure, Hyrieus set a trap 
in which Agamedes was caught; Trophonius to prevent dis¬ 
covery cut off his brother’s head and fled with it. He was pur¬ 
sued by Hyrieus, and swallowed up by the earth in the grove of 
Lebadeia. On this spot was the oracle of Trophonius in an under¬ 
ground cave; those who wished to consult it, first offered a ram 
and called upon the name of Agamedes. A similar story is told 


of the treasure of Rhampsinilus by Herodotus (ii. 121). The 
brothers built the temple of /\pnllo at Delphi. When they asked 
for a reward, the god promised them one in seven days; on the 
seventh day thev died. 

AGAMEMNON, a Homeric hero, son of At reus, and 
.■\eroi)e, grandson of Pclops, great-grandson of Tantalus and 
brother of Meiielaus. After the murder of Atreus (q.v.), Agamem¬ 
non and Mcnclaus took refuge with Tyndarcus, king of Sparta, 
whose daughters, Clytaemnestra and Helen, they respectively 
married. By Clytaemnestra, Agamemnon had three daughters, 
Iphigenei.a (Iphianassa), Electra (Laodicc), Chrysothemis. and a 
.son. Orestes. Menclaus succeeded Tyndareus, and Agamemnon, 
with his brother’s assistance, drove out /Vegisthus and Thyestes, 
and recovrred his father’s kingdom. He extended his dominion 
by conquest, and became the 
most powerful prince in Greece. 
When Paris (.Alexander), son of 
Priam, had carried off his 
brother’.s wife, lie went round to 
the princes of the country and 
called upon them to unite in a 
war of revenge against the Tro¬ 
jans. He him.self furnished 100 
ships, and was chosen com- 
mamier-in-chief of the combined 
forces. The fleet, numbering 
1,200 ships, assembled at the 
jHirt of Aulis in Boeotia, but 
wa.s jirevented from sailing by 
calms or con(r;iry winds. Cal- 
chas announced that the WTath 
of Artemis could only be ap¬ 
peased by the sacrifice of Ipbi- 
geneia (q.v.). The fleet then 
.set sail. 

Little is heard of Agamemnon 
until his quarrel with Achilles 
(q.v.). After the capture of Troy, Cas.san<ira, the daughter of 
Priam, fell to his lot in the distribution of the prizes of war. On 
his return, after a .stormy voyage, he landed in Argolis. Aegislhus, 
who in the interval had .seduced his wife Clytaemnestra, treacher¬ 
ously slew him with her help. Cassandra also jierishing. The 
murder of Agamemnon was avenged by his son Orestes (q.v.). 
Agamemnon is quite jio.ssibly a more or less historical character, 
overlord of the Mycenaean or Achaean States of the (ireek main¬ 
land. In Hellenistic times, at Si>arta, he was worshipped under 
the title of Zeus Agamemnon. His tomb was pointed out among 
the ruins of Mycenae and at Amyclae. 

Bibltogramjy. —See articles in l’aijly-Wis.sowa’s Realrnryklopddie, 
and Roscher’s Lexikon dcr Mythologic; L. R. Parnell, Greek Hero- 
Cults, p. 321. 

AGANA, the capital and largest city of the island of Guam. 
The city is situated on the west coast on a low sandy beach that 
skirts the bay of the same name, and is about 5m. N.K of Pili, 
the port of entry for all water shipments, with' which it is con¬ 
nected by an excellent road. The population, which is more than 
(joTr native (Chamorro), was 7,432 in 1920; 8,690 in J930 and 
10,004 1940. The mean annual temperature is about 81°, 

and is nearly constant throughout the year; the daily variation is 
.small. It is thought that Agana was an important village before 
the coming of the Spaniards, who, during their 300 years of occu¬ 
pation, made it the governmental and religiou.s centre of the island. 
On Feb. i, 1899, Guam formally pa.ssed to the United States and 
(he governor’s palace at Agana became the Government house. 
Near the centre of the city is the Plaza de Espana, an open green 
about looyd. .square, bordered on all sides by rows of coconut 
palms. About the plaza are situated the Government house, the 
barracks, Dom hall, which is used as a public school during the 
day, the court-house and the Catholic church. Beyond the church 
is the naval hospital. Agana has two elementary schools and the 
only high school in Guam, a modern sewage system, a good water 
system, an electric light plant, telephones and a cold storage plant. 
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AGAPE, the early Christian love-feasl ((ir,«7drr77, 

The word seen)^ to hi- used ui this settse in Jude r but f/. 2 I’et. 
ii. 13, where the reading is dTrirats (“deceits”) for d7d7rats. 
'I'he history of the tnuifH' ( oita iries, u/itil the «'ti<l of the 2nd ren- 
tury, with that oi the eurharist ((jv.t, and Terlullian’s detailed 
auiajiit {Apoltniy, c. ;^yj) of the is not, {)erha})s, exclusive 

oi an act oinj)aiiying euch.irist; “It is the banquet (trulmiiim) 
ah)ne of the (dirislians that is critici/ed. Our supper icocna) 
shows its diarai ter by its name. It is called by a word w'hich in 
(ireek si^riuties love (/e., n^npe). Whatever it costs, it is anyhow 
a i lear nain that it is ire urred on the store ot piety, seeing that 
we sin t our the pt)orest by such entertainments (n jri\^erio). VVe 
d(j nt>l lie titjwii at lalile until prayer has been ottered to God, as it 
were a first taste. We eat only to ajipease our hunttcr, we drink 
only so muth as it is ^'ood for temperate persons to do If we 
satisfy our appetites, we rlo so wilhtiut for^;eltin^ that throughout 
the niKlit we must say our prayers to God . . . After washing 
our hands and lighting the lamps, each is invited to sing a hymn 
before all to (iod, either taken from holy writ or of his own 
(imposition. So we prove him, and see how well he has drunk. 
Prayer (“iids, as it began, the bamiuel.” 

This evidence is good for .Africa. Hut in Egypt about the same 
time (/Hc>“2io), Clement of Ahxantlria i PardagOKUS, ii. 1) con¬ 
demns the ‘ little suppers which were called, not without pre- 
.sumplion, (iK<ipr." d’his word, he complains, should lx; used only 
for lh(“ euchari.st, not lor mere junketings, into which the love- 
feasts of (he church had degenerated. ''I’ertullian too in his tract 
on fasting (ch, xvii.) mentions grave scandals in connection with 
the (tfiupp. 

C'h. xiii. of the; tract About Viry^inity (printed among the spuri¬ 
ous works of Athanasius) describes a ritual meal w’hiih like that 
in 1 Cor. xi. is ayyipe and euchan.sl in one, and it is held in a 
private house*, not in church, and the celebrants are holy women. 

I'he historian .Socrates i/fi.st. fuel., v. 22) records the survival 
(which he (harat teri/.es as singular), around Alexandria and in 
the 'riiebaid, of love-feasts combined with the euchari.st. So Basil 
of Cappadocia (K|) q^), c. 350, states (hat in Egypt the laity, 
as a rule, c c-lebratc-d the comimmion in their own hemses, and par¬ 
took of the sacramc'nt by themselves whenever they chose. In the 
old Egyptian church order, known as the Canons of Uippolytus, 
there* an* mimerous (iirt*i (ions for (hi* s(*rvire of the of^ape, hc*ld 
on Sundays, saints’ days or at commc'morations of the dead. 
('hrysc)stoin describes (homily s-t. tom, . p. 3115) how after (he 
eucharistic syiiaxis the* faithful r(*mainc*d in church, while the rich 
brought out meats and drink from their houses, and itivitecl the 
poor, and furnished “common tables, common banquets, coinmcm 
symposia in the church itself,” 'I’he ('ouncil of Gangra (.a.d. 
343.'') aiiathc*mali/.t'd the over-ascetic people* who despised “the 
aiiuprs based cm faith" Hut the holding ot aftapes in church was 
forbidden by tlu* councils of Eaorlicea (3b3t and ('arthage (under 
Aurelius, 3SS--4.*3), and later by the council in Trullo (bc;^). In 
the age* of Augu>finc the ayiipt’ was frc'cpient. 

In the* east Syrian. Armenian and (leorgian churches, respec¬ 
tively N(*storian, Mcmophvsite and Greek Orthodox in their tenets, 
the co’d/ir was from (he first a survival, under Christian and Jew¬ 
ish forms, of (lie old sacritieial systems of a pre-Christian age. 
Sheep, rams, bullocks and fowls are given sacrificial salt to lick, 
and th(*n sacriliced by the {>ricst and d(*acon, who has the Icvitical 
portions of (he victim as his perquisite. In Armenia the Greek 
word a^api- has been used ever since the 4th century to indicate 
these sacrifnial meals, which either began or ended with a eu- 
charisiit. C(*h*hration. The earlier usage of the Armcnian.s is ex- 
pres.sed in two rules recordc'cl against them by a renegade 
Annenian prelate named Isaac, who in the Sth century went over 
to the* Byzantine church (Combefisius, JJistoria Monothelitarum, 
col. 317) 01d(*r mss of the Greek Euchologion contain numerous 
prayers to be offered over animals sacrificed; and in the form of 
agapi such sactitiu's were common in Italy and Gaul on the 
natalls Jifs of a saint, and raulinu.s of Nolu, in his Latin poems, 
describes them (c 400) in detail. Gregory' the Great sent to 
Mellitus, bishop of London, a w'rilten rite of sacrificing bulls for 
use in the English Church of the early 7th century. In Augustine's | 


work against Faustus the? Manichean (xx. 4), the latter taxes 
the Catholics with having turned the sacrifices of the heathen 
into agapes, their idols into martyrs, whom they worship with 
similar rites. 'Hie early Christian agape admitted of adaptation 
to the older funeral and sacrificial feasts, and was so adapted. The 
association in the synoptics of the earliest eucharist with the 
paschal sacrifice provided a model, and long after the eucharist 
w'as .separated from the agape on other days of the year, w'e still 
find celebrated on the evening of Maundy Thursday the sacrifice 
of the paschal lamb, immediately followed by an eucharist. The 
council of Carthage enacted that the eucharist should be received 
fasting, except on the anniver.sary of the Lord's supper. It is 
clear that at an earlier date the agape jireceded the eucharist. 

Pagan Analogues. —In ancient states common meals called 
sussitia (frecrcrirta) were instituted, particularly in the Doric 
States; r.g., Lacedaemon and Crete. Plato advocated them, and 
perhaps the later jews imitated the Sviartan community. Trade 
and other guilds in antiquity held subscription suppers or epavoL, 
similar to tho.se of the early Corinthian Church, usually to .su[>- 
port the needs of the poorer members. These hetairiai or clubs 
were forbidden (except in cities formally allied to Rome' by 
Trajan and other emperors, as being likely to ho centres of dis¬ 
affection; and on this ground Pliny forbade the agape of the 
Hithynian churches, Christianity not being a lawful religion li- 
cen.sed for such gatherings. The cuslum which most resembles 
the eucharist and agape was that known as charistia described by 
Valerius Maximus ii. i. S: a solemn feast for members of one 
clan, at which those who had quarrcl!c*d were at the sacrament of 
the table {apud sacra mrnsac) reconciled. Ovid alludes to it 
(Fasti, ii. 617). 

Bibliography. —“The Canons of Hippolytiis,” in Durhesne^’s Orighirs 
du cultc Chretien (i8qH); A. Allen, Christian Instituttuns (iSoH) ; P. 
Balifful, Etudes d'hhloire (1002 and 1905) ; E. X. Funk, “ 1 .'Agape,’' in 
the Revue de I'hisloire eccle\iastique. (I.ouvain. Jan. 1903) ; .Ad. Har- 
n;uk,“Brod und WasM'r” (Texte und Cntersiu h., vii. 2, I.eiiizig, 1891) ; 
J. F. Keating, J'he Agapt^ and the Eucharist (1901 ) ; F. X. Kraus, arts. 
“Agapen” and “MiUile” in tlic Realencyklop. d. christl. Altertumer: 
P. Ladeuze, “E’F 7 ucharistie et les repas eonimuns” in the Revue de 
t’orienl chnHien, No. 3, 1902; Sir W. M. Kam^.iy, The Church in (he 
Roman Empire (1S94) ; A. Spitta, Zur (iesrhiditr und Litteratur 
(Gottingen. 1803) ; E. von dcr Goltz, [his Cehet in der dltesten Chris- 
tenheit (Leipzig, 1901); F. Iv. Warren, The Liturgy and Ritual of Ihr 
Anteniccne Church (1897) ; T. Zahn, art. “.Agapen” in Hauik’s Real- 
em s'klop.: F. C. Conybeare, Ritualc Armenorum (1905; it contains the 
oldest Latin and Greek forms), The. Key of Truth (1808), and art. on 
“The Survival of Animal Sacrifices” in the American Journal of 
Theology (Jan. 1003) ; F. X. Funk, Didascalia et Constitutiones 
Apostolorum (Paderborn, iyo6) ; V. F.rmoni, L'Agapi. (1904); G. 
Horner, The Statutes of the Apostles, tran.slated from Elhiopic and 
.Arabic mss. (1904); J. Th. Fr. Drescher, Piss, de vet. Christianorum 
Agapis (1824) ; L. A. Muratori, Anecdota Grncen, “De agafiis sublatis” 
(1709) ; J. A. Fabricius, Bibliogr. Ant., fi. 587; Muenter, Primord. Eccl. 
Afr. p. m ; Walafrid Strabo, Dr Rebus Elcclcs, capita 18, 19; Gregory 
of Tours, De miraculis S. Juliani xxxi,; Paulinus of Xola, Carmen xii. in 
S. Feticem. 

AGAPEMONITES or Community of the Son of Man. A 
sect founded in 1846 by the Rev. Henry James Prince, a clergyman 
of the Church of England (iSii-iSc^c)). He studied medicine, ob¬ 
tained his qualifications in 1S32 and was appointed medical officer 
to the general hospital in Bath, his native city. Compelled by ill- 
health to abandon his profession, he entered himself in 1837 as a 
student at St. David's theological college, Lampeter, where he 
gathered about him a band of earnest religious enthusiasts, known 
as the LamjX'ter Brethren, and W'as eventually ordained to the 
curacy of Charlinch in Somerset, where he had sole charge in the 
illness and absence of the rector, the Rev. Samuel Starkey. His 
work at this period reveals an almost hypnotic power over his con¬ 
verts; but soon he was mastered by delusions. He persuaded him¬ 
self that he had been absorbed into the personality of God and had 
become a visible embodiment of tlie Holy Spirit, During his illness 
Mr. Starkey read one of his curate’s sermons, and was not only 
“cured” forthwith, but embracecj his strange doctrines, and to¬ 
gether they procured many conversions in the countryside and the 
neighbouring towns. Forbidden the right to officiate in the Church 
of England, Prince and Starkey established themselves at Wey¬ 
mouth Money flowed in; and with these resources they obtained 
the house at Spaxton, which became the “Abode of Love.” 
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On the death of “Brother” Prince, the Rev. T. H. Smyth- 
Pigott, pastor of the “Ark,”—a branch church established at 
Clapton, London—^became the acknowledged head of the sect. 
He was born in 1852, of an old Somersetshire county family, 
and, after a varied career as university man. sailor before the 
mast, soldier, coffee-planter, curate in the Church of England 
and evangelist in the Salvation Army, was converted about i8q 7 
to the views of Prince. For five years after this he was not heard 
of outside his own sect. In Sept. IQ02, however, he began to 
make claims similar to those of his predecessor, and proclaimed 
himself to be Christ. By (he outside world the affair was greeted 
with mingled ridicule and indignation, and the new Messiah had 
to be protected by the police from the violence of an angry mob. 
Scandal was soon renewed through Pigott's relations with his 
female followers; and in Aug. iqoS, an attempt to “tar and 
feather” him resulted in two men being sent to prison. Later in 
the month proceedings were instituted against him by the bishop 
of Bath and Wells under the Clergy Discipline Act. 

Sec Law Reports, Court of Chancery. June 4-8, 18U0; art. 
“Agapemone” in Hasling.s’ Encydopaedni of Religion and Ethics. 

AGAPETAE, a name given to female Christian a.scetics who 
dwelt with men undt'r a vow of continenry. This practice e.s.sen- 
tially belongs to the history of Christian asceticism. Its begin¬ 
nings can be traced in the earliest Christian times, but it was pre¬ 
served in monasticism down to the early middle ages. 

Sec Hastings, Encyclopaedia of Religion and Ethics, “Agapetae”; see 
also Asceticism. 

AGAPETUS, the name of two popes: 

Agapetus I., pope from 535 (0 536, collaborated with Cassio-', 
dorus in founding at Rome a library of ecclesiastical authors. 
King Thcodahad sent him on an embassy to Constantinople, 
where he died, after having deposed Anthimus, the Monophysitc 
bishop of that town, and ordained Menas his successor. 

Agapetxis 11 ., pojie from 946 to 955. at the time when Alberic, 
son of Marozia, was governing the independent republic of Rome 
under the title of “prince and senator of the Romans ” He did 
his best to restore church discipline and to regain temporal power. 
His appeal to Otto the Great to intervene in Rome remained with¬ 
out immediate effect, since Albcric’s position wa.s too strong to be 
attacked, but it bore fruit after his death. Agapetus died on Nov. 
8, 9 .‘i 5 - 

AGAPETUS, a deacon of the church of St. Sophia at Con¬ 
stantinople, and author of a series of exhortations on the duties of a 
Christian prince, addressed (c. 527) to the emperor Justinian. 
The work was often reprinted, and has been translated into Latin, 
French and English. 

AGAR, or Agar-Agar, is a gelatinclike product of red sea¬ 
weeds, made from Gelidiiim and other agarophytes (agar-bearing 
plants) such as Gracilaria, AhnfeUia and FtcrocUidia. It i.s best 
know'n as a bacteriological culture medium, and is extensively 
used for food, as roughage, and in making jelly de.sscrts, con¬ 
fectionery, icings, salad dressings, and daily products. It is 
employed in canning meat and poultry, in laxative preparations, 
as a constituent of medicinal pills and capsules, in numerous 
pharmaceutical and cosmetic creams and jellies, as a dental im¬ 
pression mould base, and in wire-drawing lubricants. Agar is pre¬ 
pared by boiling the agarophjdes in water and subsequently puri¬ 
fying and drying the product. It is produced chiclly in Japan, and 
also in China, Russia, the United States, Mexico, South Africa. 
New Zealand and Australia. It is amoiqxhous and translucent, 
and may be found on the market in the form of powder, flakes, 
shreds, or bricks. Agar is insoluble in cold water, but swells con¬ 
siderably, absorbing as much as 20 times its own weight of 
water. It readily dissolves in boiling water, and is able to set to 
a firm gel at concentrations as low as \%. Although a 1% agar 
sol solidifies at about 104® F., its gel does not melt until about 
203® F., showing a striking case of hysteresis. Agar gels carry 
small negative electric charges. Like other gels, they exhibit syner- 
esis. Chemically, agar is the sulphuric ester of a linear galactan. 
consisting of a long chain of d-galactose residues attached to each 
other by a 1,3-glycosidic linkage. This chain is terminated by one/- 
galactose residue which is attached to the rest of the chain through 
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carbon atom 4. and is esterified at carbon atom 6 with sulphuric 
acid. There are probably as many as 53 galactose units to each 
S04H group. In the natural state, agar occurs as a cell wall con¬ 
stituent of the agarophyte.s, probably existing in the form of its 
calcium salt, or a mixture of calcium and magnesium salts. 

Biblux’.rapiiy.— W. G. M. Jon(‘.s and S. Pent, “The Con.stitution of 
Agar,” Jour. Chvtn, Soc., 225-231 (1^42); \\ C. Barry and Thomas 
Dillon, "A Formula for Aga:,” Chew, and hid., 167 (IQ44) ; C. K. 
Tseng, “Agar; A Valuable Seaweed Prodinl,” Scientific Monthly, 58; 
24-32 (1944) ; C. K.. Tseng, “Phycocolloids: Useful Seaweed Poly- 
.saccharides," in Jerome Alei^ander, Colloid Chemistry, vi>l. 6, Tech- 
nology and Applications of Colloids. (C. K. T.) 

AGARIC, the name applied to fungi with (he .sjxxres borne on 
gills (mushrooms), from the generic name .Agaricus. In pharma¬ 
cology, a medicinal prejiaration derived from the fungus Fotnes 
ofjicijtalis, a polypore growing prindpallv on larch and pine. 

AGASIAS. There were two Greek sculptors of this name. 
Agasias, son of Dositheus. signed the statue called the Borghesc 
Warrior in the Louvre. Agasias, son of Menophilus, is the .sculp¬ 
tor of another striking figure of a warrior in the museum of 
Athens. Both belonged to the school of Ephesus and lived about 
100 B.c. (Sec Gardner, Handbook of Greek Sculpture, ii. p. 4‘’5.' 
AGASSIZ, ALEXANDER EMANUEL (183.5-1910), 

.American man of science, son of J. L. R. .Aga.ssi/,, was born in 
Neuchatrl, Switzerland, on Dec. 17, 1835. He came to the United 
Slates with his father in 184(1; graduated at Harvard in 1855, 
.subsequently studying engineering and chemistry, and taking the 
degree of bachelor of science at the Lawrence si ientific school of 
the same institution in 1857; and in 1859 became an assistant in 
the U.S. coast survey. Thenceforward he became a specialist in 
marine ichthyology, but devoted much time to (he investigation. 
■Mipcrintendence and e.vploiiation of ruine.s, being .superintendent 
of the Calumet and Hecla copiier mines, Lake Superior, from 
1866 to 18O9, and afterwards, as a stockholder, aerjuiring a for¬ 
tune, out of which he gave to Harvard, for the museum of compar¬ 
ative zoology and for furthering the study of biology at Harvard 
and elsewhere upwards of $1,000,000. In 1875 be surveyed Lake 
Titicaca, Peru, e.xamined the copper mines of Peru and ("hilc, and 
made a. collection of Peruvian antiquities for that mu.seum, of 
which he was curator from 1874 to 18S5. He assisted Sir Wyvillc 
Thomson in the e.xamination and classification of the collections 
of the “('hallengcr” cxjiloring exjiedition, and wrote the Revision 
of the Echini (1872-74) in the reports. Between 1877 ‘'nd 1880 
he look jiart in the three dredging expeditions of the steamer 
“Blake,” of the U.S. coast survey, and presented a full account 
of them in 1SH8. Of his other writings on marine zoology, most 
arc container! in the bulletin.s and memoirs of the museum of com¬ 
parative zoology; but he published in 1.H65 (with Elizabeth Cary 
Agassiz, his stepmother) Seaside Studies in Natural History, a 
work at once exact and stimulating, and in 1871 Marine Animals 
of Massachusetts Bay. He died at sea on the “Adriatic” bound 
for the United States on March 27, 1910. 

See G. R. Agassiz, ed., Letters and Recollectiom of Alexander 
Agassiz; With a Sketch of his Life and Work (Boston, igi?)- 

AGASSIZ, JEAN LOUIS RODOLPHE (1807-1873), 
Swiss-American naturalist, geologist and teacher, was born on 
May 20, 1807, the son of the Protestant pastor of Metier, on the 
shore of Lake Morat, Swu’tzcrland. His father was the last of a 
long line of clergymen, the first of the si^ries having been driven 
from France by the revocation of the Edict of Nantes. His 
mother, Rose Mayor, was a gifted woman from whom especially 
he inherited his love of animals and plants. In boyhood he spent 
four years at the gymnasium in Bienne and later attended (he 
academy at Lau.sannc. He (hen entered, succes.sivcly, the univer¬ 
sities of Zurich, Heidelberg and Munich. On completion of his 
academic courses. Agassiz took at Erlangen the degree of Doctor 
of Philosophy and at Munich that of Doctor of Medicine. 

Although as a youth he gave some interested attention to the 
ways of the brook fish of western Switzerland, his ijermanent and 
lifelong interest in ichthyology arose from his being chosen to 
.study the fishes of Brazil. In 1819 and 1820 two eminent natu¬ 
ralists of Munich, J. B. Spix and C. P. J. von Martius, had made 
an extensive lour in Brazil, bringing back a large collection of 



AGASSIZ 


340 


fishes, mo.sdy from the Amazon river. The classifiration of these 
s{H;(ies was begun by .S()ix; he died in 1S26, however, and the 
whole collection w'as then turned over by Martius to Agassiz. 
7 'he w'ork was completed and published in 1S29, as SeUcta 
(jrnrra I’t Spi cit s Ptsdum. 'J'his .splendid ai i omplishnienl was a 
rnonomenl to youthful industry and enihusia.sm, the author being 
at that time only :’2 years old. The .study of hsh-forms beearne 
herneforth the prominent feature of Aga^si/,’s scientitk; re.search. 
In /S^o he issued a pro.sjiectus of .a I/isfury of tho Fresh Water 
Fishes of Central Europe, a valuable eamtribution printed in parts 
froiii IS30 to 1842. 

'I'he year 1S42 proved the most significant in Agassiz's early 
career, beeau.se it took him (ir.st to I’ari.s, then the centre of 



A rOMIL riSH. tTCHtO on stone under AGASSIZ s supervision. 

AFTEIt A SPECIMEN DISCOVERED DURING HIS RESEARCHES AT NEUCHATEL 

general scientific as well as medical research, and afterwards to 
Neiichatel where he spent many year.s of amazingly fruitful effort. 
While in Paris he liccd the life' of an impecunious student of the 
(juartier latin, supjiorting himself, hidped at times by the kindly 
interest of friends, such as Humboldt, who soon secured for him 
a professorship at Xcmliafel, and t'uvier, the most eminent ich¬ 
thyologist of his time. At Paris his scientific activities largely 
lentred in the Natural History museum of the great park now- 
known a.^ the Jardiii di-s Plantes. 

.Already Agassiz h.ul beconu* interested in the rich stoves of 
the extim t lislies of Kurojie, es[)('ei;dly those of tllarus in Switzer¬ 
land and of Monl(‘ Boh a near \'erona, of which only a few at that 
tinu' hail been critically studied As early as 1.S29, Agassiz 
planned a com[>tehensi\e and critical study of these remains. 
'I'o this end he gathered m.iterial wherever possible. His epoch- 
making work, Reeherdtes sur ics Fuissons Fossiles, appeareil in 
parts from 1833 to 1844. 1“ h the number of named fossil fishes 
was rai.>ed to nearly 1.000. and the am ient seas were made to 
live again through disclosure of their inhabitants. The great im- 
porlaiue of this found.ition work rests on the impulse given to 
(he study of extinct life itself. Turning his attention to other 
extim ( animals found with the fishes, Agas.siz publi.shed in i8,P)- 
40 two qu.uto volumes on the fossil echinoderms of Switzerland, 
and later (1840-45) his Etudes Critiques sur /e.v Mollusques 
Fi'sdles. 

I rom 1852 to i84f) he served as profe.ssor of natural history 
in the L'niversity of Xeuchalel, where may still he found evident 
traces of the activii>’ and enthusiasm of its youngest and mo.st 
eagi-r teaiher. In Ximchatel he acted for a time as his own pub¬ 
lisher. his private resideiue even becoming a hive of activities. 
Numerous young men were co-workers wdfh him, dividing be¬ 
tween themselves the scanty returns from his lectures and publi¬ 
cations. He now began his Xoftu nelator /.oolot^ieus, a catalogue, 
with relerenci's, of all the nami-s applied to genera of animals from 
the beginning of scientific nomenclature, a date since tixed at 
Jan. 1, 175H. “This,” .said Agassiz, “is a work of patience. It is 
a barrier against the Babel of confu.sion which threatens to over¬ 
whelm the domain of zoological synonorny.” The jiractical value 
of the compilation can hardly be overestimated. 


I In 1.836 Agas.siz began a new line of studies, that of the movc- 
! ments and effects of the glaciers of Switzerland. Several writers 
j had expressed the opinion that these rivers of ice had once been 
I much more extensive, and that the erratic boulders scattered over 
i the region and up to the summit of the Jura mountains, were 
j carried by moving glaciers. On the ice of the Aar glacier he built 
a hut, the “Hotel des Neuchatelois," from which he and his a.sso- 
ciates traced the .structure and movements of the ice. In 1840 he 
published his Eludes sur Ics j^Iaiiers, in some regards the most 
important of all his works. In it he was able to show that at a 
[leriod geologically recent Switzerland was covered by one vast 
iie-.shect. His final conclusion was that “great sheets of ice, re¬ 
sembling those now existing in Greenland, once covered all the 
countries in which unstratified gravel (boulder drift) is found.” 

In 1.846 Aga.ssiz was led to \'isit the United Slates for the 
general purjiose of studies in natural history and geology, hut im¬ 
mediately to give a course of lectures in (he Lowell institute in 
Bo.'ton. These were followed liy another scries in (diarleston, 
and afterwards by lectures both iiopular and teihnical in various 
cities, his brilliant and engaging jiersonalily at once winning all 
hearts. In 1.S48 he accepted a professorship of zoology at Har¬ 
vard university, and from that time on became more and more 
enthusiastically American. Indeed, h.ilf his scientific career, and 
that not the least important, was lived in this country. “He came 
in a spirit of adventure and curiosity; he stayed hecau.se he loved 
a l.ind where he could think and act as he pleased; a land where 
nature is rich but tools and workmen are few, .and traditions 
none.” 

In America his chief volumes of srienlifir research were the 
following; J.ake Superior (1850); Contrihutions to the Natural 
History of the United States (1857-1 in .several qu.arto vol¬ 
umes, the. most notable being on the embryology of turtles); and 
the Essay on Classification, a brilliant produilion, which, however, 
f.iiled to grasp the trend of modern zoology. Besides thi'se exten¬ 
sive contributions appeared a multitude of short papers on 
natural history and cspeeially on the fishes of America. His two 
cxcur.sions of highest importance were, first, to Brazil in 1S65, 
and .second, to California in 1871, the latter trip involving both 
.shores of South America. 4 Journey in Brazil by Mrs. Agassiz 
and himself, published in 186S, gives a very interesting ai count of 
their e.xperiences on the earlier vo\'age. His most important paper 
on American fishes dealt with the remarkable group of viviparous 
surf-fishes of California. 

During many years, also, Agassiz was deeply absorlied in his 
iherished jilan of developing at H.irvard university a comprehen¬ 
sive mu.seum of research in zoology. This institution, which was 
established in 1859 and ultimately grew into the jireserit splendid 
museum of comparative zoology, enjoyed his fostering care dur¬ 
ing the rest of his lifetime. In America Aga.ssiz's industry and 
devotion to scientific pursuits were as strongly marked as in 
Kurojx', but two other trails here assumed a muih greater iin- 
poriance. As a teacher of science he was extraordinarily skilful, 
certainly the able.st America has ever known. In addition he 
was personally devoted to his students, who were in the highest 
.sense co-workers with him—“the best friend that student ever 
had.” His w'urmth of feeling moreover went out equally to 
colleagues and neighbours. It was said th.it “one had less need of 
an overcoat in passing Agassiz’s house than any other in Cam¬ 
bridge.” Such qualities, endeared him to all, wLile his amazing 
command of lucid and picturesque Engli.^h impressed every 
listener. He was also as much at home before an audience of 
labourers or farmers as with the most erudite leaders of research. 

Aga.ssiz’s method as teacher was to give contact rather than in¬ 
formation. He discouraged the u.se of books e.\ccpl in detailed 
research. Among his favourite expressions were “If you study 
nature in books, when you go out-of-doors you cannot find her.” 
“lt’.s not text-books we want, but .students. The book of nature is 
alw'ays open.” “Strive to interpret what really exists.” The 
result of his instruction at Harvard was a complete revolution in 
natural history study in America. The purpose came to be not a 
category of facts taken from others, but the ability, through 
contact, to gather the needed facts, As a result of his activities 
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every notable teacher of natural history in the United States for 
the second half of the 19th century was at some time a pupil of 
Agassiz or of one of his students. 

In the interests of better teaching and of scientific enthusiasm, 
he organized in the summer of 1873 the Anderson school at Peni- 
kese, an island in Buzzard’s bay. The details of this remarkable 
venture, brief in actual period but having a profound effect on 
science teaching and the precursor of all American summer schools 
and establishments for marine research, cannot be given here. 
But “the school of all schools which has had the greatest in- 
lluence on science teaching in America was held in an old barn 
on an uninhabited island, 18 miles from the shore; it lasted but 
three months; it had virtually but one teacher. It existed in the 
[lersonal presence of Agassiz. When he died, it vanished.” (David 
Starr Jordan, at Pcniliesc.) 

As Agassiz was beyond question one of the ablest, wisest and 
best informed of the biologists of his ilay, it is often asked why 
his attitude towards Darwinism was, throughout all his lifetime, 
cold and unsympathetic. It seems possible that his po.sition was 
determined in part by a misunderstanding, but more jiarticularly 
by his philosojihy of biology. He seemed to regard Darwinism as 
a theory of continued progress instead of one of divergence, 
teinjicred by the weeding out of unadapted individuals. He failed 
to recognize the importance of sejiaration and segregation in the 
development of new specilic forms. He once said that in his 
studies of fossils he “was on the verge of anticipating Darwin¬ 
ism,” but was withheld by the discovery that “wc had the higher 
fishes first.” In a sense this was true, for the brain development 
of the sharks is higher, as a whole, than that of the bony fishes. 
But the latter are far more specialized in fitness for aquatic life. 
More imiiortant to Agassiz was the fact that in his philosophy 
each siK'cies of animal or plant was in itself “a thought of Ciod.” 
'I'heir homologies or fundamental unities were “associations of 
ideas in the Divine Mind.” He had an intensely religious mind, 
although he was totally out of sympathy with sects and creeds and 
the outer shell of Christianity, 

In iihysical appearance Agassiz was a striking figure, nearly 
six feet tall, comiiactly built, with noble head and broad hand¬ 
some face, usually illuminated by an especially charming smile. 
This last, howawer, would suddenly turn into a frown in the pres¬ 
ence of careless or trivial work or pretence on the part of a 
student. He married twice. His first wife, Cecile Braun, weis 
the sister of an eminent botanist. In 1850, after his first wife's 
death, Agas.siz married Elizabeth Cabot Cary, of Bo.slon, well 
knowm as a WTiter and a.s a promoter of the education of 
women. 

Agassiz died on Dec. 12 , 1873. He was buried in Mt. Auburn 
at Cambridge, and by his grave stands a boulder from the moraine 
of the Lauteraar. At his death, Theodore Lyman, one of his 
students, wrote, “We buried him from the chapel that stands 
among the college elms. The students laid a wreath of laurel on 
his bier and (heir manly voices sang a retiuiem. For he had been 
a student all his life long, and when he died he was younger , 
than any of them.” i 

Bibijograpiiy, —T. Lyman, “Rccollortlons of Agassiz” in The At- 
lantk Monthly^ vol. .xxxiii. {1874); E. C. Agassiz, Louis Af'd'isiz, his 
Life and Correspondence (1885); C. F. Holder, Louis Agassiz, his 
Life and Work, with bibl. (1893), in Leaders oj Science (1891, etc.) ; 
J. Marcou, Life, Letters and Works of Louis Agassiz (1896); D. S. 
Jordan, “Agassiz at Penikese” in Science Sketches (1896) ; D. S. 
Jordan and J. K. Jordan, “Louis Agas.siz” in American Biography 
(1928) ; L. Cooper, Louis Agassiz as a Teacher (1917). See also Henry 
Wadsworth Longfellow, “On the Fiftieth Birthday of Agassiz” (1857), 
in The Poetical Works of Longfelhnv (Oxford complete copyright ed. 
1904); and John Grecnieaf Whittier, “The Prayer of Agassiz” (first 
publ. in The Tribune Popular Science, Boston, 1874), in Whittier's 
Complete Poetical Works (authorized copyright cd. 1911). 

(D. S. J.) 

AGATE, a term applied, not to a distinct mineral species, but 
to a‘group of amorphous and cr>'pto-crystalline forms of silica. 
According to Theophrastus the agate was named from 

the river Achates, now the Drillo in Sicily, where the stone was 
originally found. Most agates occur in eruptive rocks or ancient 
lavas where they fill the cavities which were produced by the lib¬ 


eration of gas during the solidification of the molten rock. These 
agates have a banded structure, successive layers being approxi¬ 
mately parallel to the sides of the cavity. A number of varieties 
j of agate are characterized by peculiarities in the shape and colour 
of the bands, which are seen in sections cut at right-angles to the 
layers. In riband-agate they are straight or slightly curved. Such 
an agate with cloudy bands alternating with bands of another col¬ 
our, the two sets being sharply marked off from one another, is 
known by the general (i-rm onyx. \ ring or eye agate is one in 
which the differently coloured bands are disposed in concentric 
cirde.s. A Mexican agate, showing only a single eye has received 
the name of “cyclops.” When the banding forms re-entrant and 
salient angles, its outline resembling that of the plan of a fortress, 
it is called lortifuation-agate. Certain ag.ites also occur, to a lim¬ 
ited extent, in veins, of which a notable example is the beautiful 
hrecciatecl agate of Sehloltwitz, near Wesenslein in Saxony—a 
stone mostly comjiosed of angular fragments of agate cemented 
with amethy.stine quartz. A variety having included matter of a 
green colour, embedded in the agate and disposeil in filamenl.s and 
other forms .suggestive of vegetable growth, is known as moss 
agate. Dendritic markings of Idaek or brown colour, due to infil¬ 
tration of oxides of manganese and iron, produce the xariety 
known as Mocha stone. 

It is probable that agates occurring in cavities in igneous rocks 
have lu'en formed in a number of wa)s, and various theories of 
(heir origin have been jiroposc'cl. The 1 heory whic h is now generally 
accepted is as follows. During (he solidification of the rock an 
accumulation of gas or steam causes a bubble to form. Long after, 
when the rock has soliclifiecl, water carrying silica in solution, prob¬ 
ably as alkali silicate, jienetrates into the regiem where the Imbblc 
is located. It, then diUuses into the ca\ily and subsequcuitly (ho 
.solution coagulates to a silica gel. d'hc alkali present with the silica 
attacks the iron-bearing rock surrounding the cavity, gi\ing rise to 
iron sall.s. These difiuse into the silica gel and [iroduee the regular 
layers of iron hydroxide aftcT (hi* m.'iiiner of Lie.'^egang’s rings. 
Finally the whole mass gradually hardens with loss of water and 
crystallization of much of the silica as cjuartz or chalcedony. Dur¬ 
ing the process of crystallization the coloured bands are not dis¬ 
turbed and hc'ncx we have- the final agate as it is now found. 

Agates are cut and jiolished cliielly in the Idar-Oberstein dis¬ 
trict situated on the Nahe, a tributary of the Rhine at Bingen. 
Here the industry grew up many centuries ago by reason of an 
abundance of agates in the aniygdaloidal melaphyre of the district. 
The stones used now are mostly im].»urte(l from Brazil (Rio 
Grande do Sul) and from Uruguay. 

Most commercial agate is artitieially stained so that stones natu¬ 
rally unattractive by their dull grey tints cenne to be valuable for 
ornamental purposes. The colouring matter is absorbed by the 
porosity of the stone, Init differemt stones and different layers of 
the same stone exhibit great variation in absorptive power. To 
produce a dark brown or black colour, the stone is kept pc*rha[)s 
for two or three weeks in a saccharine solution, or in olive oil at 
a moderate temperature. After removal from the solution, the 
agate is well washed and then digested for a short time in suliihuric 
acid, which, entering the pores, carbonizes the alisorbed sugar or 
oil. Certain layers of chalcedony are practically impermeable and 
these conscc|Uently remain uncoloured, so that an alternation of 
dark and white bands is obtained, giving ri.se to an onyx. Agate is 
stained red, to imitate cornelian and sardonyx, by means of ferric 
oxide. Other colours are detained in other W9iys, 

Among the uses to which agate is applied may be mentioned the 
formation of knife-edges of delicate balances, small mortars and 
! pc.s(lcs for chemical work, burni.shers and writing styles, umbrella 
handles, paper knives, seals, brooches and other ornaments. Real 
cameos are cut from banded agates, one layer forming the medal¬ 
lion, the other the design in relief. 

Agalc*s are found in England in the Cheviot Hills, in the neigh¬ 
bourhood of Bristol and at Lichfield in Stafford.shire, In Scotland 
they occur at Montrose in Forfarshire, in Perthshire, and at many 
other localities. The majority of agates arc produced in countries 
outside Europe, notably in South America, North America and 
India; they are also found in South Africa and Australia. 



34-2 AGATHA, ST. 

lUnuiiiAtAViiv Mux Hauer, Prrcicms Su>nr. '‘, Kn^. lfai)->. Hy L. J. 
Siicnd i (i>jo4); R. iC. Tic.se^'ang, /)tr Ar/iatr fto^7) For the agate 
/rKlu-tiy }rr K, I'alz, />ir Idar-Ohcrsteiurr Srhmurk'tf'm-Indn^trir, 
nntt r hr.-ottdt’rer Bvrui tnirhii^unfi, ihrer firtrirhsformen find Hirer 
JIandelorf'antzatifin (l02^). For American agates .see fi. F. Kunz, 
Gems and Precious .Stones of North America (1800). For Scotti.sh 
agates see M. F. Ileddle, Sfineralavv of Scotland (1901). 

(W. A. W.) 

AGATHA, ST., the patron saint of Catania, Sicily, where 
her festival is teleljr.ded on Feb. 5. The legend is that she 
was a native of Si(ily (probably of Catania, though Palermo also 
(laims her) of noble birth and gn-at beauty. She repelled the 
advames of tlx; Roman prefed, .sent by the emperor Deeius to 
govern Sii ily. and was by his r)rfier.s brutally tortured and finally 
sent to the stake. As soon as the tire was lighted an earthciuake 
ot( Hired and the people insisted on her release. She died in prison 
on I'eb. 5, 251, The rescue of Catania from fire during an erui> 
tion of Ml, Ftna was later attributed to ,Sl. Agatha’s veil. 

AGATHANGELUS, AGATHANGE or AKATHAN- 
KELOS, Armenian historian, lived during the 4th century, and 
wrote a History of I hr Krieji of Drrtad, or TiruUitrs, and of the 
/*nat hiriy of St. (In’^ory the Illuminator. This history wais trans¬ 
lated into .se\’eral langnages, and Cret'k and Latin translations 
are folind in the Acta Sanctorum Pollnndistarum, tome viii. The 
history consists of three parts, a history of St. tiregory and his 
companions, the doctrine of Gregory, and the conversion of 
Armenia to (.’hristianity. 

See V. Liinglois, Collection dcs Ilislorictis antiens ct ntodernes dc 
I'Armcnir (i’aris, iSCjH). 

AGATHARCHIDES or AGATHARCHUS, of Cnidus, 
(Ireek historian and gc-ographer, lived in the time of Ptolemy 
Philomelor (181-146 m ) and his successors. Amongst other 
works, he wrote- lieatiscs on A.sia, Europe and the Red Sea. Inter¬ 
esting extracts from tlie last, of. some length, are jireserved in 
Phot ills (cud. 2 18 T 

Hllil.locacAi’iiv - See H. la-opoldi, De Av^athan hide Cniiliv Dissrr- 
ialio (iKg.'); (^ W, Mullt r, /•raitriienta Historii arum Graeeorum, iii., 
and Geottraf'hi Graed Miuorcs, 1,; F H, Rtinburc, Ili.st. of Ancient 

Geoftrafihy. ii. (1870)- 

AGATHARCHUS, (he natne- of an Athenian painlc'r of 
the 5lh century n.c' Hr is said by Vitruvius to have been the 
first to p.iiiil a scene for the acting of tragcalirs. 

AGATHIAS (c. A.D. 5.C-.VS2), of Myrina in Acolis, Cre-ek 
poet and hi.storian He studied law at Ale.vandria, complelc'd his 
training at Constantinople and jjractised as an advocate* (.vt//o/u.v- 
ticii.s) in the courts He wrote a number of short love-poems 
in c'pic iiK'Ire, called Daphniaca. He next put together a kind of 
arUholog)', containing epigrams by earlier and contemporary poc;ts 
and him.self, under the title of a Cycle of Ne'iV Epii^rams. About 
a hundred epigrams by Agathias have been preserved in the 
Creek ,lu///<)/oi;y. After the clc'ath of Justinian (565), some of 
Agalhias’s friends })ersuaded him to write the histcjry of his own 
times. This work, in fi\e books, begins where Procopius ends, 
and is the- chief authority for the period 552-558. 

Htrii.iocKAi'ifv. I'.ditid (uiiueps, by R. V’ulcaniiis (1504); in the 
Hnnn Corpus Scriptorum H\z Hist., hv B. G. Niebuhr (1828); in 
Migne, PatroloCa Graeca, l.xxwiii.; L. Dindorf, Historici Gracci 
Minore.s (1S71) ; W. S. Teiiffel, "Agathias von Myrine,” in Philoloi^us 
(i. i 84<A , C. Kruinbaelier, Gc.schichte drr hyzantinisihen Litteratur 
(2rid ed, iSg;). 

AGATHO, pope from 678 to 681, was burn in Sicily. He 
ordered St. Wilfrid to be restored to his bishopric at V’ork in 
670. and was the first pojK* to cease payment of the tribute hith¬ 
erto paid on election to the emperor at Constantinople. Agatho 
died on Jan 10, 681. 

AGATHOCLES (561-2S0 n.c.), tyrant of Syracuse, was the 
son of a potter, born at Thermae Ilimeraeae (mod. Termini 
hnerr.se) in Sicily. He removed to Syracuse and served wdth dis¬ 
tinction in the army. In 3.58 he married the wiejow of his 
patron Damas, a distinguished and wealthy citizen. He was twice 
banished for attemiiiing to overthrow the oligarchical party in 
Syracuse (q.v.) ; in 317 b.c, he returned with an army of exiles and 
Campanian mercenaries. Me banished or murdered some 10,000 
members of the senate and the oligarchical party, prodaiming 
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himself the champion of the people, and thus made himself master 
of Syracu.-ic. His tyranny w’as confirmed by a virtually unanimous 
vole of (he people, and, despite his continuous wars, he seems to 
have been generally popular. He enriched Syracuse with many 
public buildings, and hi.s reign was looked back to as a period of 
orderline.ss and tranquillity. His foreign policy was inevitably part 
of the almo.st continuous 200 years’ war between the Sicilian 
(irceks and their secular enemy, Carthage (q.v.). In these W'ars 
Syrac u.se had always taken the lead, and Agathocles only continued 
the pcdicy of Dionysius the Elder, Dionysius the Younger and 
Timoleon (qq.v.). 

In 310 B.c. Agathocles, defeated and besieged in Syracuse, 
took the desperate resolve of breaking through the blockade and 
attacking (he enemy in Africa. He besiegt-d Carthage, which was 
at the time troubled by internal dissensions, but after several 
victories he W'as at last completely defeated (300) and lied secretly 
to Sicily. After com luding peace with Carthage, Agathocles styled 
himself king of Sicily and cstabli.she(l his rule over (he (8reek 
cities of (he island more firmly than ever. FAtr in his old age he 
displayed the same energy and is said to have lieeri nu'ditating a 
fresh attack on Carthage at the time of his death, which was fol¬ 
lowed by a recrudescence of Carthaginian power in Sicily. Agath¬ 
ocles was something more than the typical leader of mercenaries. 
He was a born leader, who knew how to in.spire devaHion. 

BiBLTOGR.\rHY.— See. Justin x.xii., xxiii.; Diodorus Siculus xix., xxi., 
xxii. (follows generally Timacus who had a sia-iial grudge against 
AgathocI(“') ; Polybius ix. 23; Schubert, Geschichte des Agalhokles 
(1887); Grotc, History of Greece, rh. 97; also Sicn-Y; History. 

AGATHODAEMON, an early map designer of Alexandria, 
who probably lived in the 2nd century a.d. Some manuscripts 
of the Geography of Ptolemy contain 27 ma[)s, which are stated 
to have been drawn by Agathodaemon of Alexandria, who "de¬ 
lineated the whole world according to the eight 1 looks of iToleniy’s 
geography.” About 1470. Nicolaus Doris, a Benedictine monk, 
[iroduced an edition of them in which the names w-ere in.serted 
in Latin instead of Greek. 

See Bunbury, History of Ancient Geography, ii. 

AGATHODAEMON, an important god in Greek myth¬ 
ology, the "good spirit” of cornfields and vineyanls, protective 
spirit of individuals and the Slate. The Greeks drank a cup of 
pure wine in his honour at the end of each meal (Aristophanes, 
Equites, 106). Often accompanied by Agaihe Tuche (good for¬ 
tune), he may be compared with the Roman Bonus Eveutus 
(Pliny, Nat. Hist., xxxvi., 23) and Genius (q.v.). He is repre¬ 
sented in works of art in the form of a serpent, or of a young 
man wdth a horn of plenty and a howl in one hand, and a poppy 
and ears of coni in the other. 

AGATHON (c. 44S-400 b.c.), Athenian tragic poet, friend 
of Euripides and Plato, He won his first victory in 416 (at the 
Lenaea), and his plays seem to have been successful, de.sfiile their 
artificial style. He appears to have been the first to invent an 
original plot, and to write choral odes unconnected with the plot. 
His effeminacy made him a butt of Aristophanes. Before 406 
he retired to the court of Archelaus, where he died. 

See. Ari.stotlc, Poetica 9, and 18; Aristophanes, Thesmoph. 59, 106, 
Ecclrs. 100; Plato. Symp. jqS c. ; Plutarch, Symp. 3; .Delian, Var. Hist. 
xiv. 13; Ritsrh, Opuscula, i.; fragments in Nauck, Tragicorum Grae¬ 
corum Fragmenla. See also Haigh, Tragic Drama of the Greeks. 

AGATHYRSI, a people of Thracian origin, who in the 
earliest historical times occupied the plain of the Maris (Maros), 
in the region now known as Transylvania. They are de.scribed by 
Herodotus (iv. 104) a.8 of luxurious habits, W'caring gold orna¬ 
ments (the district is still auriferous) and having wives in com¬ 
mon. They tattooed their bodies (Virgil, Aeneid, iv'. 136), degrees 
of rank being indicated by the manner in which this W'as done, 
and coloured their hair dark blue. Valerius Flaccus (Argonautica. 
vi. 135) calls them Thyrsagclac, probably in reference to their 
celebration of orgiastic rites in honour of some divinity akin 
to the Thracian Dionysus. In later times the Agathyrsi were 
driven farther north, and their name was unknown to the Romans 
in their original home. 

See Pliny, Nat. Hist. iv. 12 [26], 88. 
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AGAVE, a large botanical genus of the family Amar>'IWaccae, hedges along railroads. A};avr amrrii om was introduced into 
chiefly Mexican, but occurring also in the southern and western Europe about the middle of the i6th century and is now ex- 
United States and in central and tropical South America. The tensively cultivated for its handsome appearance; in the varie- 
plants have a large rosette of thick fleshy leaves generally ending gated forms the leaf has a while or yellow marginal or central 
in a sharp point and with a spiny margin; the stout stem is usu- stripe from base to apex. As the leaves unfold from the centre 
ally short, the leaves apparently springing from the root. They of the ro.'icite the impression of (he marginal spines is very con- 
grow slowly and flower but once after a number of years, w-hen spicuous on the still erect younger hnivcs, 

a tall stem or “mast" grows from the centre of the leaf-rosette AGDE, a (own of .south I’rance, in the department of Ilt^rault, 
and bears a large number of short, tubular flowers. After de- from the mouth of the Herault, and S.W. of Mont* 

vclopment of fruit the plant dies down, but suckers are frequently peilier on the Southern railway. roj>. ((036), 8,546. It lies at the 

produced from the base of the stem which become new plants. The foot of an extinct volcano, the Montague St. Loup, and is sur* 

mo.st familiar species is Ai’ave . . -- named “La \ il.'e Noire" from the dark volcanic ba.salt of w'hich 

americana {see fig.), a native of built. Agde is .saiil to have been founded as a port by 

tropical America, the so-called I’hoc.acans under the n.'itnc ot ylgc/Z/e. it was the .seat of a hi.shop 

century plant or .American aloe 4 °° 1700. Overlooking the river is the old Cathedral of 

(the Maguey of Mexico). The Etienne, a grim fortress-like structure of the i::th century, 

number of years liefore (lowering, machicolations of the parapet arc said to be the olde.st cxist- 

5 to 60 or more, but usually ing instance of (he kind. The Cum;/r/w .A/idf, uniting the Garonne 

aboul 10, dcjiend.s on the v'igour Mediterranean, passes under the town walls. The mari- 

of the individual, the richness of time commerce of the town has declined, because Cette is near 

the soil and the dimalc; during and the llerault shallow, hut the fi.shing industry is still alive. The 

these years the plant is storing in town has a tribunal of commene. 

its fleshy leaves the nourishment fr— Sy.nod of Ac.de (Concilium Afiathcnse). — The 47 genuine can- 

required for the effort of (lower- ^ ^ (Sept, ii, 506), dealt with di.scipline, church 

ing. During the very rapid vi[ of ecclesiastical jiroperty and treatment of Jews. 

dcvelo[)ment of the immense |l || | ij Aj ^ ufir While favouring sacerdotal celibacy (he council laid rather rigid 
peduncle, or flowering stalk, there |\V | / 1/ \l[j| re.strictions on monasticism. It commanded that the laity com- 

is a rush of sap to the base of the Nw Hlf) niuuicatc at Chri.stmns, Easter and Whitsuntide. The canons 

young flower stalk; by remov- If Ml/ of Agde are based in part on earlier Gallic, African and Spanish 

ing this large bud just as it is wl/ V j legislation; and some of (hern were re-enacted by later councils, 

ready to emerge and by scooping ) if Wi/(v/ I I T AGE. The subject of the duration of human and animal life 

out a cavity in the heart of the / I Wlff / / r ‘^ocs not fall w'ithin the scope of this article, and the reader is 

plant, a large quantity of sweet / I \] referred to LoNca;viTY. But the word “age" has been used by 

sap is obtained; and this agua- ij -7 SjWM v physiologists to expre.ss certain natural divisions in human dcvel- 

niiel, removed, carried in pig- / s- opment and decay. 'I'he.so are usu.ally regarded as numbering 

skin bottles to the central re- t N I" hve, viz., infancy, la.sling to the seventh year; childhood to the 

pository, undergoes two kinds of if'lj *0 the 21st; adult life till 50; and old c/.tfc. 

fermentation, and when it has /AVwyV ! - \ \\;f0 division of human life into jieriods for legal puriio.ses is 

become thick, milky and more " —-- naturally more sharp and definite than it can be for jihysiological 

or less ropy (the sugars then purposes. In Roman law the legal divisions were (i ) infantia 

being changed into alcohol) it is Century plant (A. amfrjcanai. lasting till the do.se of the seventh year; (2) the jieriod between 

marketed as pulque (q.v.), the s® named because it was sup- andmales becoming/>;;/>crc.v at 14 and females 

national drink of Mexico; not- J? adolcscentia, the period between jiuberty and major- 

withstanding its objectionable ity; .and (4) the period tifier the asth year, when males become 

odor and con.sistency it is by of spiny i^ves; vortical icotion and tnajorrs. By English law, life is divided into two mam period,s— 

some thought a vvhoic.some and singio flower cniaroed infancy, which lasts in both .sexes until the 21st year, and man- 

nomi.d;ing drink, and manv (rain-lo;ids are brought daily to hootl or womanhood. The period of infancy, again, is divided into 
Mc.\i( o ('i'y from the vast pnlqur plantations in the surrounding several stage.s, marked by the growing development both of rights 
region. By distillation of pulque fuerte, or completely fermented and obligations. Thus at 12 years of age a male may take the 
juice, a very strong liquor, we.wa/, is obtained. oath of allegiance; at 14 both sexes are held to have arrived at 

The leaves of several species yield commercial fibres: A. ri^ida years of di.scretion, aiifl may therefore choose guardians, give evi- 
rloucata or A. fourcroydes is the heneejuen, or Yucatan sisal, for- dence, and consent or disagree to a mtirriage. A female has the 
merly the principal .sisal fibre iq.v.). Ayave sisalana is the Ba- last privilege from the 12th year, but the marriage cannot be ccle- 
hama sisal, the culture of which is expanding greatly in East brated until the majority of (he parties without the consent of 
Africa and Haiti. parents or guardians. At 21 both males and fem/iles obtain their 

A. cantula is the Maguey, or Philippine sisal. full legal rights and become liable to all legal obligations. Thus 

A. zapupc is the Mexican Zapnpc fibre. both sexes may enter parliament and he calltid (o the bar, upon 

A. americana produces one of the Vita fif)res, now grown in attaining majority. In the Church of Imgland, however, a candi- 
southern Europe and parts of the West Indies as well as in date for deacon’s orders must be 23 (in the Roman Catholic 
Mexico. Church, 22), and for priest's orders 24 years of age; and no 

A. negketa is the Florida sisal, one of the largest species, the clergyman is eligible for a bishopric under 30.' In Scotland in- 
flower-.stalk of which may exceed 42 feet in height. fancy is not a legal term. The time previous to majority, which. 

The firm while pith of the interior of the flowering stem of any as in England, is reached by both .sexes at 21, is divided into two 
of these species, when dried and cut in slices has a variety of stage.s; pupilage lasts until the attainment of puberty, which the 
uses—as natural razor-strops, as lining of insect-boxes, insulating law fixes at 14 in males and 12 in females; minority lasts from 
material, etc. The gummy, soapy juice expressed from the leaves these ages respectively until 21. Minority obviously corre.sponds 
will lather like soap and may be used as a detergent where alkali in some degree to the English years of discretion, but a Scotti.sh 
would be injurious. The thick reddish roots of various species are minor has more personal rights than an English infant in the last 
reputed to have medicinal properties. The concentrated sap stage of his infancy, e.n,., he may dispose by will of movable 

exuded into the scooped-out central bud cavity is also used as a property, make contracts, including that of marriage, carry on 

medicine and is a source of agavose (CuHa^On), one of the rare trade arul become liable to be declared a bankrupt. Throughout 
sugars. In the Madras Presidency the plant is widely used for the British Empire the age of majority is usually 21, but the 
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nuhilr age is 20 in the Chnnnfl Islanrls; 18 in New Brunswick 
ami Ontario; jfi f«>r ft-nialcs in the North-West, 'JVrritorics and 15 
for native females iit I iji. In lielgiutn and f rame the age of ma¬ 
jority is 21, ari<l the nubile age iH f(,)r m iles ami 15 for females, 
but marriage (.amiof be (ontraMed vvitliout the consent, of the 
parents or Kuardui.s it the parties are under 25. The age of ma¬ 
jority is iti Argrrilina 22 ; in Chile. Spain and Au.sfria 24; in China 
20; in lir:uil. Oenmark, ffolland, Germany. Greece, Italy, Mexiio, 
Norway, f’eru, (he Thilippines, Poland, rorlugal, Rumania, Swe¬ 
den, Swit/erlaml and I'unis, 2j. In Denmark the nubile age is 
tH for rnalisi and lO for fi-males; in Germany 20 for males and 
to for fem.d(‘s, subject to the (onsenl of the parents or guardians, 
and without suOi consent the males niust b(.‘ 25 ami the females 
24. But a person of i,S m.iy be declared of full age by a compe¬ 
tent court. In Spain majority is reached at 23; the nuhilc age is 
IS for males and if) for female.s. In (ireetc the nubile age is 16 
for rn.'des ami 14 lor females; in Holland iS for males and lO for 
females; in Italy il-t for males and 15 for females; in Switzerland 
2T for males and to for females, but the canton authorities may 
in extraordinary tases reduce these figures to it; and 18 respec¬ 
tively. Marriage hy minors is subject to the consent of their 
parents or guardians. 

By the constitution of the Cnited States the President must he 
not less than 35; a senator not less than 30, and a rei)resent.i(ive 
not les.s that! 25 years of age. 'I'he age of majority, as a rule, i.s 
21 for both males .iml fern,ties, but in Arkan.sas, California, C'olo- 
rado, DakoUi, Idaho, Illinois, lowai, Kansas, iMaryland, Minne¬ 
sota, Missouri, Nelli.isk.i, Nevada, Ohio, Oregon, Vermont and 
Washington females attain majority at 18. In Maryland. Oregon, 
and Texas a female titlains majority upon marriage. In Iowa 
Tex.is and Louisi.ma lioth males and females attain majority 
upon marriage, and in W.ishington a female minor married to a 
male of age is regarded as hersell of lull age. ( H. JI. L. B ) 

AGE GRADES nu'aiis it system of compulsory association 
or classituation hy age and sex, whereliy groups of coevals are 
admitleci by a series of initiatory rites of varying complexity, in¬ 
cluding gcmerally the payment of a due, into a tribal association 
with dennite fum lions both within the age group itself and in 
relation to the tribe tis a whole-, promotion to higher clc-grees, 
where such c'xist, lu'ing at regular intervals jointly c ompui.sory on 
all the individuals comprising a group. 

'I hougli superlic iall>' resernliling sc-crc-t. societies (c/.v ), and 
though the ritual of initiation and subse(|uent cerc-monies and 
esotc'iic beliefs are sc-c ret when* ;i knowledge of tliem is confmed 
to (hose who have been iriitiatc-d and is moreover commensurate 
with the di'gree of their initiation, age* grades are differentiated 
from other forms of associ.ilion, including sc-crel societies, by the 
following distinctive features: ( i ) .‘Vcimission depends primarily on 
age and is associated with pubc-riv rili's. (2) Kvery member of 
the tribe must be allilialed to (he system at the proper age. (3) 
'Hierc is no individual admission, but groups of coevals are jointly 
initiated. (4) Promotion to higher degrees of initiation is similarly 
compulsory and aulom.itic with the passage of years, even when 
fees have to be paid or further riles have to be undergone. (5) 
'I'he system is strictly unilateral, contined to males, though a 
corre.sjioruling institution for females may c.xisf but, where it 
exists, func tions independently, (tif The system is democratic. 

Primitive societies are conspicuously divided vertically into 
families and clans and are horizontally stratitiecl Ity a variety of 
associations: religious, occup.itional, political, social, and so on. 
Distinction by age and sex cuts across (he Ironcls of consanguinity 
and creates a new orientation of .social aetixity. Mere elassifun- 
(ion l)> age cir sex, liowever, does not of itself indicate an a-^c* 
grade, for a variety of other factors is involved. A physiological 
ela.ssihcatioM of a tribe into boys, youths, adults and old men, 
with their feminine counterparts, stereotyped by custom into a 
conventional nomenclature, often lacks the distinctive sociologi¬ 
cal features of an age gr.ide: just as we find puberty rites 
in almost all primitive .societies, whereas age grades, though asso¬ 
ciated with puberty ceremonies and retaining them as an essential 
element in the complex, are comparatively rare. 

Many of the institutions which arc reported from different 


parts of the world, though analogous to age grades, differ in one 
or more essential factors and are thercfcjre to be excluded from 
this .survey. Such in.stitulion5 are found in Australia, New Guinea, 
in the Banks Islands, among some of the Naga tribes of Assam, 
and in certain American Indian .soc ictics. The aluzhi of the Serna 
Naga, for instance, are working gangs, with few sociological 
obligations on the members. They are bi.sexual, coevality is not 
es.sential, and members can be ejected from the group. When clan 
feeling runs high in a community the aluzhi groups break up, in¬ 
dicating that the lateral stratification of society has not the .same 
validity as the vertical. In short, all the essentials of an age 
grade arc lacking. The Kimta of Bartle Bay, though it has a super- 
fi( ial re.semblance to an age grade, admits of individual members 
being degraded or promoted to low-er or higher degrees, thus in¬ 
validating the paramount theory of group-solidarity. Again, 
though age is the theoretical basis of Banks Islands’ societies it 
is in fact an unimportant factor, and at every stage of initiation 
except perhaps the lowest, increasingly prohiliitivc admission fees 
have resulted in “a commen.salily of varying years and vastly 
different social prospects.” This is no less (rue of America a.nfl 
even in the military societies of the Hidatsa. which approa'h 
nearest to the definition, the bases of membership are fiurthase 
and age, and grou[)-promoti()n is not automatic but depends on 
purchase. 

Only in Africa, and within a limili'd area, is the true age grade 
system found functioning as a sociological clement in tribal life 
and of the. utmost importance. Nowhere do we find age grades 
and si-cret .socictie.s concurrently, for secret societies are asso¬ 
ciated with the evolution of monarchies and powerful aristo¬ 
cracies, which they lioth limit and reinforce, whereas age gr;ides 
are democratic and arc inc omyiatible whih any system of cc*nlral- 
ized and individual authority. 'I'his accounts for the absence* of 
age grades in Bantu societies generally, with the exceyition of a 
few Bantu tribe.s of the eastern group, .'^uc h as the Akikuyu, 
Akaniba, Giriyama and (Taga, who have beem considendily inllu- 
enced by neighbouritig Hamiles and lia\*e a culture which is no 
longer charac leri.stically Bantu. Similarly, on tlie west coast of 
Africa we find a .system analogous to age gnidccs among the Kru, 
where set red societies are almost negligible and are subordinate 
to the Sc'dibo class of age grades, which comprises the tribal legis¬ 
lature and exeeutiv'c. 

The age grade is the distinctive feature- of Hamitic culture and 
is found in all the tribes of East Africa which belong to the 
Hamitic or Nilo-Hamitic groups, including the Nilotic Lango. 
The Galla, with their very complex systc-m, are the centre and 
source of this culture, and from them it has yiermealcd all the 
Nilo-llamitic tribes which cluster round them, the Masai and the 
Nandi, (he Topotha, the Turkana and the Didinga. 

There are naturally modifications and variations in the sys¬ 
tem aclaj)(ecl to the cultural requirements of each tribe, but the 
essentials are basically the same. At the jiuberty rites (which 
recur at regular inteiwals) a group of boys is initiated and they 
;ire thus aggregated into tribal, as opyiosed to family and clan. life. 
Henceforth they are no longer classed with the women hut find 
themselves in a group of eoev;ds. with a variety ot lileiong 
privileges and obligations towards each other. Hospitality within 
the age group E compulsor>', and at a later stage, when the mem¬ 
bers are permitted to marry, this often includes access to the 
w'ive.s of age-mates. The group on the formal side is distinguished 
by a variety of emblems, such as shield designs, bodily markings 
and ornaments, and a special name assumed jointly and indixidu- 
ally at initiation by every member of the group and retained 
throughout life. Promotion to higher degrees of the system is 
automatic after a given number of years, and each degree has its 
own special functions, appropriate ceremonials and embh^ms, and 
often a particular diet and distinctive tabus; the warrior degree, 
for instance, being generally prohibited smoking, beer and 
marriage. The final degree usually enables the groui>membcrs to 
retire from the active life of the tribe to the more passive role of 
an elder. 

The es.sencc of the system is the corporate unity of the group, 
which moves from degree to degree as a single entity. This unity 
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makes the group so significant an element in tribal culture. At 
the puberty schools and at subsequent initiations on promotion 
to higher degrees the age-groups receive a systematic education 
which, as among the Galla, may extend over 32 years. Candidates 
arc instructed in the duties of citizenship, in tribal histor>' and 
tradition, ethics, the law, hunting, war, religion, husbandr)’. 
medicine, sex, in short, in every asjiect of individual and com¬ 
munal life. They are di.sciplined by hardships and privations and 
trained to endure all manner of physical discomforts and dangers, 
in order to be the better able to perform the role traditionally 
allotted to the group at each degree in its initiation. Among the 
Galla the system provides for the government of the country by 
each group in turn during its last eight years of active existence. 
The Masai and the majority of kindred tribes use the system for 
military and governmental purposes, and the Lango, thanks to a 
changed environment, have endowed their age-grade system with 
functions which are almost exclusively religious. Finally, the 
system as a whole makes for greater tribal unity by cutting across 
the narrow limits of the family and the clan, by giving every in¬ 
dividual an interest in tribal, rather than parochial, concerns, and 
by making every individual feel that with his group he is for the 
time the repo.'itory of tradition and the custodian of his tribe, 
both heir to the past and the pledge of posterity. 

Bibhograi’IIV —Erico Corulli, The Folk-Literature of the Galla 
of Southern Abyssinia (Kpi)); J. H. Driberg, The Lanf^p (ig’3); 
A Comparative Study of A^e-i^rades (ir,29) ; Bruno Gutmann, i^as 
Kecht der Dscluif^^a (tq2(P; A. C. Hollis, The Ma\ai (1005); The 
Sandi (lootj); R. H. Lowic, Primitive Society (lo’i); The Orifiin 
/>/ the State (1927) ; H. Srhurtz, Alter\kla\sen und Afdnnrrbunde. 
(1902) ; H. Webster, Primitive Secret Societies (1908). (J. 11 . 1 ).) 

AGELADAS or (as the name is spelt in an inscription) 
Hagelaidas, a great Argive sculptor who ilourishcd in the latter 
l)art of the 6th and the early part of the 5lh century b.C, Ageladas 
was said to have been the teacher of MjTon, Pheidias, and Poly- 
clcilus; this tradition is a testimony to his wide fame, though 
historically doubtful. 

AGEMA, the nann.' of the bodyguard of Alexander of Mace- 
don. It was drawn from (he distinguished corps of ‘‘shield 
hearens” or e.squires (oTracmaTai). While in Bactria, Alexander 
reorganized the agema and included some Persians. 

AGEN, south-west France, capital of the dei>artnieut of Lot- 
et-Garonrie, 84m. S^E. of Bordeaux by th(; Southern railway. Pop. 



CENTURY, IS MODERN COMPARED W!TH THE TOWN ITSELF WHICH WAS 
A CELTIC STRONGHOLD AND CONSIDERED OLD IN ROMAN TIMES 

(1936; 25,258. It i.s skirted on the we.st by the Garonne, here 
crossed by a stone bridge and by a canal-bridge. 

Agen (Agmnuni) was the capital of the Nitiobroges, and exten¬ 
sive Roman ruins have been discovered. Later it was the capital 
of the Agenais. Its bishopric was founded in the 4th century. 
Agen frequently changed hands during the Albigensian wars, and 
at their close a tribunal of inquisition was established here. In 
the religious wars of the 16th century Agen took the Catholic 
side and joined the League in 1589. The cathedral of St. Caprais 
has an apse of the 12th century and three apse-chapels: the rest 


j dates from the i2th-i6th centuries, the tower flanking the south 
I facade is modern. The church of the Jacobins is a 13th century 
; brick building. The prefecture (i8th century) vs'as once the 
: bishops palace. The hotel dc villc occupies the former Hotel dti 
I Presidiul, an obsolete tribunal, and contains the municipal library. 
Two houses of the 16th century, the Hotel d’Estradcs and the 
Hotel de Vaurs, are used as the museum. Through its excellent 
water communication, Agen affords an outlet for the agricultural 
produce of a rich district, and forms an entrepot between Bor¬ 
deaux and Toulouse, dealing in poultry, prunes (pruneaux 
d’Agcn), and other fruit, wine, vegetai)les and cattle. Flour, dried 
plums, pate de foie y!rns and other delicacies, manures, drugs, 
woven goods and tiles are made. Agen i.s the .seat of a bishop. It 
has a court of appeal and a court of assizes, tribunals of first 
instance and of commerce and a chamhiT of commerce. 

AGENAIS or AGENOIS, a former province of E'rancc. In 
ancient Gaul it was the country of the Nitioliroges with Aginnurn 
for its capital, and in the 4th century it wvis the Civitas Agennen- 
\ smm. which f(»rmcd the dioiese of Agen. Having in general 
I shared the fortunes of A(iuitaine during the Merovingian and 
Carolingian jK'riods, Agenais next liecame an hereditary count- 
ship W’hich was purcha.sed in 103S by the dukes of Aquitaine. 
The marriage of ICleanor of Aquitaine with Henry Plantagenct in 
1152 brought it und<*r the sway of England; but when Richard 
I. marric‘d his si.'^ter Joan to Raymund VI., count of Toulouse, in 
1196, Agenais formed part of her dov^ry. With the other estates 
of the last independent count of Toulouse it lap.sed to the Crown 
of Fr;in(e in 1271, but was restored to the king of England in 
1279. During the Hundred Years’ War. Agenais was frequently 
taken and retaken, the final retreat of the English in 1453 at last 
leaving the king of I'rance in ptaceable po.ssession. Thenceforth 
Agenais was no more than an adniinistrativ'e term. At the end of 
the (inrien regime it formed part of the “Gouverncment” of 
Guienne, and at the Revolution if was incori>orated in the depart¬ 
ment of Lot-et-Garonne, of which it constitutes nearly the whole. 
The title of count of Agenais wa.s revived by the kings of France, 
and in 17S9 was held by the familv of the dukes of Richelieu. 

AGENT: or 1 'kin Gir AL AM) Aia.NT. 

AGENT-GENERAL, the term given to the representatives 
in England of certain of the self-governing British colonies. They 
are appointed, and (heir e.vpenses ami salaries provided, by the 
governmenl.s of the colonies they represent. Their duties are to 
look after the political and economic interests of their colonies in 
London, to assist in all financial and commercial mailers in which 
their colonies may be concerned, and to make know'n the products 
of their colonies. Those colonies which are not under responsible 
government are represented in London bv Crown agents. 

AGENTS IN BUSINESS. An agent in the most general 
sense i.s any person who transacts business for another W'ithout 
being a direct employee, and in the majority of cases his 
function is to a.ssist a principal in the purchase, sale or distribu¬ 
tion of good.s for a remum'ration which usually takes the form of 
a commission on the iirice obtained. It is a term very loosely 
applied. Assistance may be rendered to principals irrespective 
of the commercial undertakings in which they arc engaged. Con¬ 
signment agents and credit enquiry agents are examjiles of this 
category as compared with factors or brokers who operate contin¬ 
uously for principals in particular industries and with manufac¬ 
turers’ agents who arc more particularly associated with special 
lines of goods. There is an intermediate class of agents not di¬ 
rectly concerned with the sale of goods and therefore not remu¬ 
nerated on a commission basis but who are of vital importance to 
the producer and manufacturer, the two most important being 
(a) advertising agents, whose function is to promote the com¬ 
mercial activity which is the beginning and the end of every 
undertaking, and (b) patent agents w'hose services are needed in 
most cases before manufacture can be commenced and who are 
also in a position to introduce their clients to the agents be.st 
qualified to market the product. 

Manufacturers* Agents. —In the early stages of a manufactur¬ 
ing business when problems of production absorb the energies of 
the proprietor he is frequently glad to be relieved of all market- 
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ifjK problems by handinjf over the entire output to be disposed 
of by one or more manufacturers’ agents on the commission 
basis which maintains this important section of the trading com¬ 
munity. 'I’he method usually adopted is to sell by sample, the 
principal making arrangements for delivery and collecting ac:- 
coutits. but some* manufacturers’ agents o[K'rate on a much 
larger scale, espc'c ially in the textile industry, maintaining ware¬ 
houses, stock rooms and administrative departments. The inti¬ 
mate knowledge pos.ses.sed by the manufacturers’ agent of the 
various rec|uirc-ments of the public is of great value to the princi¬ 
pal; so much is this the* case that the advisory services of the 
agent may be vital to the success of the unclc-rtaking and his 
influence on the policy of the husines.s as powerful as if he were 
a partner, An agent of this standing i.s invariably ccmsulted before 
new lines are intrcxinced and he i)criocJ)cally bring.s forward sug¬ 
gestions calculated to irn rc*ase trade which will bring him in¬ 
creased <ommi.ssion and the princi[)al increased turnover. 

Factors.-— The tendency of moclern busine.ss is to shorten the 
chain hefwecm proclucfr and consumer, the chief forces operat¬ 
ing l)eing the extc‘nsion of advertising in i.ll directions, the growth 
of consumer co-operalion and the increase in competition which 
Ic’ads to producer co-oix-ralion and the formation of trusts or 
buying groups, 'riit* eflec I on the manufac turc*rs’ agent is for him 
to accept greater per.sonal respc)nsibililies and virtually to take¬ 
over the functions of a jtictor who, whilst his remuneration is 
also on a commission basis, is much more incU-jx-ndenl of his 
f)rincipal than is the manufacturers' agent. Invariably the factor 
has posse.ssion (cf the goods of (he primijial; he is generally able 
to get a better [irice and sells the goods a.s though they were his 
own leaving the huj'er no i lue to idi-ntity. He also frecpiently 
ads as banker for his jiriiu ipal owing to the nec:essily of his 
carrying a large stock for disposal in anticifiation of increased de¬ 
mand. It is in his interests to induce the manufacturer to produce 
on a larger scale at a low'er cost than if the pnicluction were small 
and this i.s done by his relieving the manufactured of the necessity 
of recouping the expenditure of production with a quisle sale. 
'The factor is a large scale operator in a number of industries, pro¬ 
duce, ((-xlile, grain, hide, etc., and like the manufacturers’ agent 
is continually exposed to the pre-ssure of the forces making for 
a shorter chain between producer and consumer. The tendency 
is for him to disiliarge other marketing functions, to l,)uy up 
manufacturing husine.s.ses and do the work of a wholesale 
merchant, 

Brokers. —A broker is an intermediary whose function is simply 
to buy or sell on liehalf of a client and who clc>es not have ixisses- 
sion of the goods dealt with. lU* is present at all exchange.s where 
proihue is disposed of and business arrangc-d. lit* has a sin'cial- 
i/ed knowlc'dge of particular classes of gcx)cls, thc-ir source's of 
supply and the avi-nues of marketing. Ilis duties are of a personal 
character, only a small establishment being recjuirc’d as his busi- 
nes.s is carried on by negotiation at the exchange and in (he ofiices 
of clii-nts. In the proclui c market brokers are indispensable— 
they study the crop reports, watch cargoes, take samples, collect 
statistics and furnish markc't report.s. Pressure of coin|ftlition 
and the shortening of the producer-consunier chain iin{)el.s the 
bioker to Inpv and sell on his own account. 

Agency as a Career.— Kmployment as an agent in business on 
a commission basis is often the last resource of a ])c*rscm out of 
en\ploytnent, without any connection to assist him to .secure 
orders and fore-doomed to failure or a precarious livelihood. The 
ambitious youth without capital .shouhl consider agency possibil¬ 
ities as a stepping stone to greater remuneration as soon as he 
has been able to accumulate a reserve. A few years of training 
and experience in a merchant or factor’s othce will give him a 
knowledge of the methods of prcHliielion and distribution of 
particular articles of m.inufacture until pre.senlly he has an oppor¬ 
tunity of proxing his value to his employer by suggc-.siing new 
ojx-nings for agency (lc*veloj)ment. 

A new agency otters scope for ability and ambition to an ex¬ 
tent presented by very few occupations. Whilst it is true that 
modern merchandising tends more and more towards larger units 
and the elimination of middlemen the increase of wealth every- 


! where creatc-s new wants and an increasing market for new 
i [iroducts. There were 30,000 a()plications for patents filed at the 
■ London Patent Office in the year preceding the World War and 
i ^.j.ooo in the year following it. The inventive genius is always 
bringing forward possibilities of marketing fc^r which at first the 
agent is the natural in.strument of development. The life is 
attractive to an adventurous spirit, a large circle of friends and 
acc|uaintances is formed and there i.s an excellent prospect of 
meeting the desired opportunity of entering the inner circle of 
the fields of manufacture ancl commerce. (Sre Advertising 
Agent.) (A. B. C.) 

AGENTS OF PRODUCTION, in economics, a term used 
to describe the factors which combine in the production of W'ealih, 
as land, capital, labour (qq.v.) ancl organization. (.See Entre- 
j’KE.VKrK; EroNOMics; and .Xc.ku rLTi K.-xr. Economics.) 

AGESANDER, a Rhodian sculptor who is mentioned by 
Pliny (Kat. Hist, xxxvi. 37) as author (with Polytlorus and 
Athenodorus) of the group of the Laocodn. Inscriptions found 
at Linclus in Rhodes date Agesander and Athenodorus to the 
jieriod 42-.2I n.c. 

AGESILAUS II., king of Sparta, of the Eurypontid fnmi’y, 
succeeded his step-brother Agis about 401 h.c. through tbi- 
influt-nre of Lysander, In 306 he led an c.xi)c-dition to Asia to 
secure the Greek cities against a Per.sian attack. Before sailing, 
he tried to offer a sacrifice at Aulis as Aganicmnon had done 
before the Trojan expedition, ancl never forg.ivc- the Thebans 
for [ireventing him. During 306, Agesilaiis made- a jirofUable 
raid into I’hrxgia; in the- following year he- dcfeaied Tis.saplu-rnes 
near Sardis and then ravaged the satrapy of I'harnalaazus. It 
was said tliat he was planning ;i campaign in the intc.-rior when, to 
his deep regret, he was retailed to Greece owing to the war 
bt-lween Sparta and the combined forces of Athens, Thelccs, Cor¬ 
inth, Argos and several minor states. After a rapid march through 
Thrace and Macedonia he met. the confederate forces at Coronea 
in Boeolia and in a fieree battle was technically victorious, })ul 
(he success w’as a barren one and he had to retire to the Pelofion- 
nese. 

Agesilaus took a leading part in the Corinthian War, making 
suttessful expeditions into ('orinfhian territory, ami capturing 
Lechaeum. But the destruction of a worn by Iphicrales neutral¬ 
ized these succe.sses, and Agesilaus returned to Sparla. In 3S7 
the Peace of Antalcidas fc/n.). which was watnily supporti-d by 
Agesilaus, put an end to hostilities. When war broke out afredi 
with Theb(-s the king twice invaded Bocotia (37S, 377) ami it 
was on his advice that Cleombrotus marched against 'bhebes in 
371. Cleombrotus was defeated at Leuctra and the Si)artan 
supremacy overthrown. In 370 .Agesilaus tried to restore Sii.irtan 
jxre.stige hy invading Mantinean territory and his heroism s.ived 
Sjxarta when Epaminondas penetrated Laconia that same year, 
and again in 362 when he all but succeeded in seizing the city. 
Sparta stood aloof from the. general peace of 302 hojiing to 
recover her supremacy. In order to gain money for the war 
Agesilaus had supported the revolted satraps; in 301 he went to 
Egypt at the head of a mercenary force to aid Tachos against 
Persia, and died, at the age of 84. on his way home. 

Agesilaus was a small man, somewhat lame from birth. He was 
a successful leader in guerilla warfare, alert and cjuick, yet cau¬ 
tious, and his bravery was unquestioned. He lived in the most 
frugal style and enriched the state and his friends with the 
spoils of his campaigns, returning himself as poor as he had set 
forth. He was sincerely patriotic; but the worst trait in his 
character was his implacable hatred of Thebes, which led to the 
battle of Leuctra and Sparta’s fall from supremacy. 

.See lives of Agesilaus by Xenophon (the panegyric of a friend), 
('ornelius Nepos and Plutarch; Xenophon's Ilellcnica and Diodorus 
xiv., w. Among modern authorities, beside.s the general histories of 
Greece, J. C. F. Manso, Sparta (1800-05) iih 30 ff- : G. F. Hortzherg, 
Das Lfhen drs Konifis Aftesiiaos II. von Sparta (1856) ; Buttmann, 
Afttwilaus Suhn des Archidamus (1872) ; C. Haupt, Anrsi/aus in Asien 
(1S74); Fb von Stem, Gt'schickte dor spartanischen und thobanischen 
cmonio (1S84). 

AGGLOMERATE, in geology', the name applied to the 
coarse, fragmental accumulations that accompany explosive crup- 
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tions {see Volcano). The material may consist of blocks of lava, 
or of fragments of rock torn off from the sides of the volcanic 
pipe, or of both. An agglomerate diftcr.s only from a volcanic 
ash in the larger size of the fragments, which arc usually sharply 
angular. 

AGGLUTINATION, a term used technically in philology 
for the method of word-fomiation by which two significant words 
or root.s are joined together in a single word to express a com¬ 
bination of the two meanings each of which retains its force 
(Lat. ad ami ^lutinarr, lit. to fasten together with glue). This 
juxtaposition or conjoining of roots i.s characteristic of languages 
such as the Turkish and Japanese, which are therefore known as 
agglutinative, as ojiposed to others, known generically as in- 
llexional, in which differences of termination o^ combinations in 
which all sei)arate identity disappears are predominant. 

The term was also formerly used by associationist philosophers 
for those mental associations which wane regarded as peculiarly 
close. W. Wundt applies this term to those simplest cases of 
apperceptive synthesis in which the simpler ideas composing the 
complex idea retain their independence—as, for instance, in the 
idea expressed by "church-steeple.” 

AGGRAVATION (Lat. ad, "increasing,” gravis, “heavy”), 
the making anything graver or more serious; also used as synony¬ 
mous w'ith “irritation.” In the canon law, “aggravation” w’as a 
form of ecclesiastical censure, threatening excommunication after 
three disregarded admonitions. 

AGGREGATE, a term used in building and construction to 
designate the material with which cement, lime, gypsum or other 
adhesive material, such as bitumen, is mixed to form a concrete 
or mortar (q.v.). The most common aggrt'gates arc sand, crushed 
or broken stone, gravel or pebbles, broken blast-furnaee slag, 
boiler ashes or clinker, l)urned shale and burned clay. The pur¬ 
pose of the aggregate is to provide volume, freedom from thange 
in volume, and resistance to wear or erosion and other desired 
physical properties, in the finished product. 

Aggregates are divided into two general classes commonly 
known as fine aggregate and coarse aggregate. The fine aggregate 
is generally sand, crushed stone or crushed slag screenings; the 
coarse aggregate is gravel (pebbles), fragments of broken stone, 
slag and the other substances above mentioned. The dividing 
line betw’een fine and coarse aggregate is usually a -^in. screen 
opening, sometimes a /jin. opening. Aggregates are mixed with 
the cement or binding material in proportions varying from one 
part of cementing material to one part of fine aggregate for a 
“rich” mortar to one part of cement to nine or ten parts of mixed 
fine and coarse aggregates for a “lean” concrete. The theory ui>on 
which such mixtures arc proportioned is that there shall be suf¬ 
ficient cementing material to coat all of the particles in the fine ag¬ 
gregate, and that there shall be sufficient mortar so produced to fill 
all the voids in the coarse aggregate. The ideal concrete would 
consist of clo.sely packed fragments of crushed stone, slag or 
pebbles in which all the fragments are coated with mortar, and all 
the voids between the coarser fragments filled with mortar. 
Under actual conditions in construction work there is practically 
always an excess of mortar. Nearly all natural sands require wash¬ 
ing or rinsing to remove loam, clay, organic material, etc. A grad¬ 
ual variation in size from about 50 mesh (50 openings per linear 
inch) to iin. mesh is desirable for the strongest mortar or concrete. 
The preparation of commercial fine aggregate therefore often re¬ 
quires artificial grading or mixing of the various sizes. This is 
usually accomplished by hydraulic separation of the undesirable 
fine sizes, which usually are in excess. For coarse aggregate any 
hard, tough, durable rock may be crushed, screened and graded. 
The common commercial sizes vary from ^in. to 3iin. in largest 
dimension. The most desirable rocks for general construction pur¬ 
poses are basalt, commonly called trap, and fairly pure limestone. 
Such rocks are not only durable but fire-resisting. Specification re¬ 
quirements include cleanliness (maximum limits of extraneous 
impurities), limiting percentages of various sizes, soundness 
(freezing and thawing tests, for example), sometimes mineralogi- 
cal composition (designed to insure soundness). 

In this age of concrete construction and road building the busi¬ 
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ness of supplvnng aggregates for construction work has grown to 
large proportions. In the I .S. alone production amounts to ap¬ 
proximately 300.000.000 tons per annum, valued roughly at $300,- 
000.000. requiring an investment of about $500,000,000 in wash¬ 
ing, screening and cru.shing equipnu'nt and accessory machinery 
for mining and conveying the raw and finished materials. 

UiuLioc.R-Apiiy.— Industrial Minaals and Rocks ( 1037 ). (N. C. R.) 

AGGREGATES, THEORY OF. An tfggreguie may be 
defined, for the moment, as a collection of elements of some kind 
or other which is subjected to laws of ojx'ration and, on occasion, 
provided with a structure in such a way as to make it capable 
of being used to facilitate the arguments and calculations of mathe¬ 
matical analysis. From the point of view of jiure philosophy such 
collections are of considerable interest in themselves and there 
is an extensive subject, which may be called for purposes of 
reference the theory of classes, which has grown up around them. 
This theory involves, as might be e^pi-cteil, considerable diflkul- 
tics of a somewhat metaphysical nature and is in parts highly con¬ 
troversial. It is, however, possible to isolate from the rest of the 
theory a part which is of much practical value and almost com- 
])letely free from controversy. This is the theory of aggregates. 
It concerns classes considered not as entities to be subjected to 
logical scrutiny and philosophical analysis but simply us symbols 
of a certain kind W'hich are used to facilitate mathematical cal¬ 
culations in much the same way that numbers are u.sed. The prog¬ 
ress that has been made in some branches of mathematics since 
the introduction in the subject of the theory of aggregates is 
very striking. 

Preliminary Notions.—It will be assumed that there is given 
a set of elements of some kind or other each of which cun be dis¬ 
tinguished from all the others and so may be indicated by an 
appropriately attached name. This set is described as the field of 
operations and the individual constituents which it contains are 
its elements. S[^‘cified elements are conveniently denoted by let¬ 
ters a, b, c, ... and unspecified elcanents by letters x, y, z, ... . 
There are, naturally, a great many fields of operations available. 
It is supposed that a particular one is selected and the subsequent 
theory is then relative to this field. The theory of clas.ses, of 
course, has to take into account all po.ssible fields of oi^rations. 
The theory of aggregates is at most concerned with the reali¬ 
zation of a single field of operations which shall satisfy the con- 
<litions which may at the time be irniH)setl. Tht' question of realiz¬ 
ing the field of operations is almost the only part of the subject 
W'bith is controversial. 

Aggregates are. roughly speaking, collections of elements of the 
field of oi)erations. This definition i.s, however, sulqect to the 
criticism that it is not very precise. Moreover, the idea of a 
collection involves certain metaphy.sical dilTicuItics which, al¬ 
though some of them have been known for several thousands of 
years, have not been comjilctely resolved. An alternative defi¬ 
nition has therefore been ad(q)ted l)y some authorities. Nothing 
is said about the nature of aggregates but instead their use is 
defined. Aggregates are taken to be .symbols the sentences con¬ 
taining which are interpreted by given conventious in such a way 
that the resulting formal laws are, up to a point, identical with 
those which would result from the application of the rough defi¬ 
nition originally given. 'Fhe requirements of mathematics are 
sinijily that the conventions used should be consistent. Exix^rience 
seems to show that this is the case. The requirements of the 
mathematician are that the conventions should be easily applied. 
These, are met by treating aggregates as though there were actual 
collections. Exy)criencc again shows that this procedure, if cer¬ 
tain quite simple safeguards are employed, never leads to error. 
Specified aggregates may be denoted by letters A, B, C, ... and 
unspc‘cified aggregates by letters X, Y, Z, ... . 

The Relations e and «.—Between any element x of the field 
of operations and any given aggregate A one or other of two 
mutually exclusive relations must hold. Either x belongs to the 
aggregate, in a sense that will presently be made precise, or x 
is excluded by the aggregate. In the first case x € A is written 
and in the second x w A. The elements which belong to A are 
described as its members and of them A is said to be composed. 
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The agKrcK'U'' tjf whifh thf ciernenls whi(h do not bclonj' to A 
arc the members is the complement of A. An interchange of e 
and w plainly intm hanges an aggregate and its complement. 

Propositional Forms. —A sentence like “a is blue” expresses 
a property of the element a. On the other hand a form of words 
and symbols like “x is ])lue,‘’ where x denotes an uns{)ec,iried ele¬ 
ment (jf (he field of operations, expresses nothing. It may be 
(les( ribed a-i a propositional form. When the variable x which it 
contains is refdaied by a name it becomes a proposition. Certain 
forms of words and symbols whic h have the a[>pearance of propo- 
.sitional forms can be shown to be incapable of yielding propo¬ 
sitions when treated in the above way. What results when the 
name is substituted is necessarily a meaningless array of words. 
The ((invention is therefore made that only propositional forms 
that are significant over the field of oiierations are taken into con¬ 
sideration in the theory of aggregates as.sociated w’ith any given 
field of operations 

The Fundamental Convention. —Tt i.s assumed that to each 
signituani jiropositional form (here (orresponds u detinite ag¬ 
gregate. 'I'his is dcM ribed as the aggregate (h terminrd by the 
form If the form is denoted by f(.v) the corresponding aggre¬ 
gate is denoted by j t (x ) ]. 

The main ((invention governing the use of aggregates is that 
M titeiues invoking | ft.vi ) are to ha\-e (he .same meaning as cor¬ 
responding senteiucs involving ftxi I'hus, to take a rough ex- 
am[)le, if A is the aggregate |x is blue | then ‘‘.A is exten.sive” i.s 
taken to mean ” 'x is blue’ is often true.” More precise examples 
an': e [ftx) j” means “K/g is true” and "a o> |f(xi|” means 

“fCrt) is false.” It is possible to interchange the conventions in¬ 
volving c and CO without causing any alteration in the formulae, 
provided that certain simple precautions are taken In this way 
each formula (an be made to yield two jiropositions. For this 
reason it is (onvenient, at any rate for mathematical ]nirpos('s. to 
keep the notion of an aggregate distinct from that of a [»ro[»o- 
siticmal form 

Null Aggregates. —An aggregate determined by a propositional 
form which never reduces to a true proposition, no matter what 
name is substituted for its variable, is described as Jiull. A null 
aggregate is denoted by the symbol o. Null aggregates have 
formal propertit's closely resembling those of the number o 
'Fhe c(im|*lt'rnent of a null aggregate is the aggrt'gate consisting of 
till the elements of the (ield of oiierations 

Arithmetical Theory. — Hetween any two aggregates ojier- 
ations similar to those of arithmetic may be defined. Thus; — 

A i H - \ \ c A or .V c Hi, 

AH - (v c A and .r « H). 

.\--H - [.( t A and .v w H). 

The addition or multiplication of any number of aggregates 
presents no difVicuity In this respect the theory of aggregates is 
considerably easier th;in the' the'ory of numbers. Operations in¬ 
volving limits can also lie defined ('.iK iilations in the arfthmetical 
theory are not much different from those in the arithmetic of 
numbers. It is often found that the* rc'sults of extremely ele¬ 
mentary calculations involving :iggreg;i(es have an interpretation 
which sheds considerable light on c (im[)aratively difficult problems 
in other branches of mathematics. 

Geometrical Theory. —A completely different Init equally 
useful thc'ory results when the aggregates considered are en- 
(low'ed with a structure in some way. Hetwirn any two points of 
a given aggregate, for inslam e. a distance may be defined. .Any 
aggrc'gate which has been given a structure is described as a space. 
A considerable* variety of .spaces is known and their fon.sideration 
provides much information as to the nature of the more familiar 
spaces, such as the Euclidc'an space.s. 

Application to the Theory of Functions.—There arc many 
problems in the theory of fum (ions ijiv.) which have been solved 
either wholly or in part by means of the theory of aggregates. 
This i.s in measure clue to the intrinsic power of the theory and 
also to the concise and expressive way in w'hich the theory allows 
the formulation of ideas, A notable advance is due to the fact 
that numerical functions can be dchnecl by means of a table of 


aggregates. In order to know* a function 4 > (x) it is sufficient to 
know the aggregates \<p(x)^p} for only the rational values of p, 
whereas in the ordinary way it is necessary to I:now 4 > (x) for all 
values, irrational as well as rational, of x. 

Srr F. Hau^^rlorff, Mrnc,cnlchre hilil.') ; C. J. do la ValK-e 

FcjUsdn, Intcf^rales dc Lehc.sqnr, fnnetions d'ensemble, classes de Baire 
(igiO). Ilausdorff’s work provides an unusually interesting general 
introduction to (he subject. The reader already familiar wdth the 
Itieorv of functions of a real variable will find some* valuable applica¬ 
tions of the theory of aggregates in the tract bv de la Vallee Poussin, 

(S. Po.) 

AGGREGATION, in physics, a collective term for the; 
forms or slates in which matter exists. Three primary “states of 
aggregation” are recognized—gaseous, liquid and solid. Gener¬ 
ally, if a solid be heated to a certain temiieraturc, it medts or 
fust*s, assuming the liquid condition iscr I t’sici.N i; if the healing 
be continued the liquid boils, and becomes a vajiour {see V apciki 

ZATION ). 

Oil the other hand,if a gas he sufficient !y cooled and compressed, 
it liqueties; this transition is treated ihecfcetically in the article 
Ll(,;UEFAOTrON OF GaSES. 

AGGTELEK, a village in northern Mungary in (hat jiortion 
of the county of Gcimdr that remained in iprS within Hungarian 
rule. Although small (pop. 648), it is w'orld-rc'nowneci for its re¬ 
markable limc.'stone grotto, the Aggtelek or Haradla cavern, one 
of the largest of its kind in Europe. It i.s composed of a labyrinth 
of {las.sagc.s and halls of various sizes, (he total length, including 
its ramifications, exceeding 5 mi. A stream traverses the caves, 
which arc rich in fantastic stalactite forni-,. 

AGINCOURT f AziN'C’OfKT), a village of northern France in 
the department of Pas de Calais, 14m. N'.W, of .St, Pol by road, 
famous on account of the victory, on Oct. ^5, 141=;, of Henry \'. 
of Ivigland over the French. The battle wms fought in the defile 
formed by the wood of Agineourt and that of Tramecourt, at the 
northern exit of which the army under crAlbrel, constable of 
France*, had placed itself so as to bar the way against the English 
forces w'hich, aflt'r the capture of Hartleur, had set out to inarch 
through Picardy to Calais. Torrential rains hindered the Ivnglish 
in crossing the Somme, and the delay allowed the French to con¬ 
centrate in overwhelming numbers—ci'Alhret, indeed, refused to 
avail hims(*lf of the offer of (1.000 crossbowmen of the Pari.^ 
citizen militia. Wor.se still, thci English became so short, of suji- 
plies that had the French but been content to block the; path 
without risking an attack, hunger would have brought them the 
victory. 'Phe night of Oct. 24 was spent by the two armies on the 
ground, and the English had but little shelter from the heavy 
rain which fell. Early on the .:5th, St. ('risjiin's day. Henry tir- 
rflyecl his little army (about 1,000 men-at-arms, (i.ooo archers, 
and a few thousands of other foot). It is probable that the usual 
three “battles” were drawn up in line, each with its archers on 
the thinks and the dismounted men-at-arms in (he centre; the 
archers being (hrowm forward in wedge-shaped salients, almost 
e.vactiy as at Greey (q.v.). The I'r(*nch, on the other hand, were 
drawn up in three lines, each line lormed in deefi masses. I'hey 
were at lea.st four times more numerous than the English, but 
restricted by the nature of (he ground to (he same narrow front 
1.100yds.. they were unable to u.se their full weight (cf. Ban¬ 
nockburn); further, the deep mud iirccented their artillery from 
taking part, and the crossbowmen were as usual relegated to the 
rear of the knights and men-at-anus. All were di.smountecl save a 
few knights and men-at-arms on the Hanks, who were intended 
to charge the archers of (he enemy. For three hours after sunrise 
there was no fighting; then Henry, finding that the French would 
not advance, movc'cl his army farther into the dc'fde. The archers 
fixed the pointed stakes. W’hich they carried to ward off cavalry 
charges, and opened the engagement with flights of arrows. The 
chivalry of France, undisciplined and too obtuse to have assim¬ 
ilated the les.son of Crecy and Poitiers, was quickly stung into 
action, and the French mounted men charge cl, but their slow- 
movdng horses made easy targets, soon shot down or driven back 
in confusion. The constable himself headed the leading line of 
dismounted men-at-anns; wrighted with their armour, and sink¬ 
ing deep into the mud with every step, they yet reached and 
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engaged the English men-at-arms; for a time the lighting was 
severe. The thin line of the defenders was borne back and King 
Henry was almost beaten to the ground. But at this moment the 
archers, taking their hatchets, .swords or other weapons, pene¬ 
trated the gaps in the now disordered French, who could not 
move to cope with their unarmoured assailants, and were slaugh¬ 
tered or taken prisoners to a man. The second line of the French 
came on, only to be engulfed in the melee; its leaders, like those of 
the first line, were killed or taken, and the commanders of the 
third sought and found their death in the battle, while their men 
rode off to safety. The closing scene of the battle was a half¬ 
hearted attack made by a body of fugitives, which led merely to 
the slaughter of the French prisoners, which was ordered by 
Henry becau.se he had not enough men both to guard them anil 
to meet the attack. The slaughter ceased when the assailants 
drew off. The total loss of the English is stated at 13 men-at-arms 
(including the duke of York, grandson of Edward HI.) and 
about too of the foot. The French lost 5,000 of noble birth killed, 
including the constable, three dukes, five counts and 90 barons; 
] .000 more were taken prisoners, amongst them (he duke of 
Orleans (the Charles d'Orleans of literature). The moral lesson 
of the battle was the incapacity of a military caste to learn from 
experience, and to adapt their traditions intelligently to new 
needs. The material lesson was that .armour stultified its own 
purpose when it fettered mobility. The 15th-century soldier 
pinned his faith as obstinately on an increasing weight of armour 
as the 1 i)tb-cenlury soldier on an increasing weight of numbers. 

Sec .Sir Harris NicoLcs, Battle of A^lficoart; Fortescue, History of the 
British Army, vol. i.; and H. B. Georee, Battles of English History; 
Oman, History of the Art of War in the MitlJle dijc.', vol. ii. 

AGIO, a term used in com men e in three connections. 

(a) The xarialions from lixed pars or rates of exihange in the 
currencies of dilTerent countries. For example, in most of the gold- 
standard countries, the standard coin is kept ui> to a uniform point 
of fineness, and so bears a lonstanl relation to coins of other 
countries in a similar condition. 'I'liis is what is knowm as the 
mint par of exchange. The balance of trade between the various 
countries is the factor determining the rate of exchange. Should 
the balance of trade be against Fngland, money must be remitted 
to France as payment for the indebtedness. But owing to the cost 
for the transmission of .specie there will be a demand for bills as 
a cheaper and more expeditious method of sending money, and it 
therefore will be necessary to j)ay a premium for it. called (he agio. 

(b) The term is also used to denote the difference in exchange 
between tw'o currencies in the same country; where silver coinage 
IS the leg.il lemier, agio is sometimes allowed for payment in the 
more convenient form of gold, or where the ])aper currency of a 
country is reduced below the bullion which it professes to repre¬ 
sent, an agio is payable on the appreciated currency. 

(c) Lastly, in some states the coinage is so debased, owing to 
the wear of circulation, that the real is greatly reduced below the 
nominal value. Supposing that this reduction amounts to 5%, then 
if 100 .sovereigns were offered as payment of a debt in England 
w'hile such sovereigns were current there at their nominal value, 
they would be received as just payment; but if they were offered 
as payment of the .same amount of debt in a foreign state, they 
would be received only at their intrinsic value of iQ5, the addi¬ 
tional £5 constituting the agio. Where the state keejis its coinage 
up to a standard value no agio is required. (See Balaxce of 
Trade. ) 

AGIRA (formerly San Filiiipo d’Argiro), town in the province 
of Enna, Sicily, with a railway station mi. to the .south; 
35 mi. W. of Catania. Po)). (igoi ) 17.73S; (1936) 14.411 (town). 
Fv35o (commune). Agyrion, an ancient Sicel city, was ruled 
by tyrant.^, one of whom, Agyris, was contemporary of Dionysius 
I.. and with him successfully resisted the Carthaginians in 
392 B.c. Agyrion was not colonized by the Greeks until Timo- 
leon drove out the last tyrant in 339 b.c. 

AGIS, the name of four Spartan kings; 

(i) Son of Eurysthenes, founder of the royal house of the 
Agiadae (Pausanias iii. 2. i). His genealogy was traced back 
to Heracles (Herodotus vii. 204), and he belongs rather to 


mythology than to history. Tradition ascribed to him the cap¬ 
ture of Helos, and the institution of the class of serfs called 
Helots, (i/.'e.). Sec Ephorus ap. Strabo, viii. p. 305. 

(2) Ac.is 1 ., son of Archiclamus IF, Eurypontid, succeeded 
his father, probably in 427 h.c., and from his first invasion of 
Attica in 425 down to the close of the IVloponncsian War was 
the chief leader of the Spartan operations on land. After the 
conclusion of the peace of Nicias (421 n.c.) he marched against 
the .\rgives in defence of Epidaurus, and after .skilful manoeuvring 
surrounded the Argive army, and seemed to have victory within 
his gra.sp when he unaccountably com lulled a four months' truce 
and withdrew his force.s. The Spartans were indignant, and 
when the Argives and their allies broke the truce Agis escaped 
having his house razed and a line of 100,000 drachmae imposed 
only by ])romising to atone for his error by a .signal victory. 
This promise he fulliiled by routing the forces of (he Argive con¬ 
federacy at the battle ol Mantinea (418). In the winter 417-4 >9 
a further exin-ilition to Argos resulted in the destruction of the 
half finished Long Walls and the capture of Ilysiac. In 413, on 
the suggestion of Alciliiades, he fortified Decelea in Attica, where 
he remained directing oi)eralii>ns until, after the battle of 
Aegosjmtami (405), he took the leading part in the blockade of 
.\ihens, which w.is ended in the spring of 404 by the surrender 
of (he city. Sub.sequent ly he invaded and ravaged Elis. He 
fell ill on his return from Delpihi, where he had gone to dedicate 
a lithe of the spoils, and died at Sparta, ])robably in 401. 

Biumograi’Iiy— .See Thue. iii. Sq, iv. 2. 6, v., vii. jq. 27, viii.; 
Xenoi)hon, Jlcllcniea, i. i, ii. 2. 3, iii. 2. 3; Duxlorus xii. 3s, xiii. 72, 
7^ 107; Pausanias iii. 8. ,pK; Plutarch, Lysandrr ix. 14. 22, Alcihuuies 
23-25, Lycurgus 12, Agesilaus i. 3, dc 7 'ranquill. Anim. 0. {See 
I’ccui'oNNi'SiAN War.) 

(3) Ac.is IF, son of Arihidaimis 111 ,, of the Eurypontid line, 
siicieeded his father in 338 icc., on the very day of the battle of 
Chaeronea. During Alexander’s Asiatic campaign he revolted 
against Macedonia (333 11.c.) anil, with the aid of Persian money 
and ships ami a force of 8,000 Greek merienaries, gained con¬ 
siderable successes in Crete. In the Pelopoiine.se be routed a 
force under Corragus and, although Athens held aloof, he was 
joined by Elis, 2\chaea (except Pellene) ami Arc.ulia, with the 
exception of Megalopolis, which the allies besieged. Antipater 
marched rajn’dly to its relief at the head of a large army, and 
the allied force was defeated after a desperate struggle (331) and 
.\gis was slain. 

BiHi.ioCRAiMtY.— See Pausanias iii. 10. 5; Diodorus xvii. 48, O2, 63; 
Justin xii. i ; (Juintus Curlius iv., j, 30, vi., 1 ; Arrian, Anahasis, ii. 13. 

(4) Acts Ill., son of Eudarnidas IF. of the Kmypontid family, 
sueeeeded his father, probably in 245 11 c., in his 20th year, at a 
time when the unequal distribution of land and wealth and the 
diminution in the number of full citizens threatened to ruin 
Sparta. He determined to restore the traditional institutions of 
Lycurgus. Eysander as ephor propo.seil on behalf of Agis that 
all debts should be cancelled and that Laconia should be divided 
into 10.500 lots, of which 4.500 should be given to Spartiates, 
w'hosc number wa.s to be recruited from the best of the periocci 
and foreigners, and the remaining 15,000 to perioeci who could 
bear arms. The abolition of debts was carried into effect, but 
the land distribution was put off on various pretexts by Agesilaus, 
the king’s uncle, who wished to preserve his estates. At this 
point Aratus apjiealed to Sparta to help the Achaeans in repelling 
an expected Aetolian attack, and Agis was sent to the Isthmus 
at the head of an army. During his absence his enemies gained 
the ui)per hand, and on his return Agis, after a mock trial, was 
.Mrangled in prison, his mother and grandmother sharing the 
same fate (241). 

See Plutarch’s biography. Pausanias’ accounts (ii. 8, 5, vii. 7. 3, 
viii. 10. s-8, 27. 73) of his attack on Megalopolis, his seizure of Pcllenc 
and his death at Mantinea fighting against the Arcadians, Achaeans 
and Sicyonians are without foundation (J. C. F, Manso, Sparta, iii. 
2. 123-127, 1800-05). See also M.in.so, 0^. cit. iii. 1 . 276-302; B. Nicse, 
Geschichte der gricchischen und makedonischen Staalen, ii. 290-303 
(1884). 

AGISTMENT. To “agist” is, in law, to take cattle to graze, 
for a remuneration. The word is derived through O. Fr. from 
Lat. iacere, to lie. “Agistment,” in the first instance, referred 
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more particularly to the proceeds of pasturage in the king’s 
forests, but now means cither (a) the rontract for taking in and 
feeding horses or other cattle on pasture-land, for the consider¬ 
ation of a weekly payment of money, or (/f) the profit derived 
from such pasturing Agistment is a contract of bailment, and 
the bailee is bound to Lake reasonable care of the animals en¬ 
trusted to him; he is responsible for damages and injury which 
result from ordinary casualties, if it be proved that such might 
have lieen prevented by the exercise of reasonable care. 

I'here is no lien on the cattle for the [irice of the agistment, 
unless by express agreement. Under the Agricultural Holdings 
A( t, iSHp agisterl ( altle (annot be distrained on for rent if there 
he other sulfiiient distress to be found, and if such other distress 
be not founrl, and the cattle lie distrained, the owner may redeem 
them on paying the price of their agi.stment. 

AGITATION, THERMAL, the motion of the molecules, 
within a body, wliidi they possess by virtue of their absolute tern 
prrafure. (Scr Kinktic I'hkorv of Mattf.r; Thermody¬ 
namic?*.) 

AGITATO (Ital ), a musical term implying that the compo¬ 
sition or [lassage so marked is to be playefl in a restless, agitated 
manner, a rapid tempo being usually indicated at the same time 
liy the accompanying Iime-dircciion, c c'., presto agitato. 

AGITATORS or Adjutators, the name given to representa¬ 
tives elected in 1647 by the different regiments of the English 
parliamentary army. Early in 1O47 the Long Parliament wished 
either to disband many of the regiments or to send them to 
Iri’land. I'he soldiers, whose pay was largely in arrear, refused 
to accept either alternative, and eight of the cavalry regiments 
elected agitators, called at first commissioners, who laid their 
grievances before the three generals, and whose letter was read 
in the House of Commons on April 30, 1647. The other regiments 
followed the examiile of the cavalry, and after a temporary con¬ 
ciliation I’arliarnent dec idticl to disband the army on June 1. The 
agitators determined to resist; a mutiny oc curred in one regiment 
and the attempt at disbandnuait collapsed. There followed the 
seizure of the king by Cornet Joyce, Cromwell's dttmile adherencci 
to the policy of (he army, the signing of the manifestos, a Humble 
Representation and a .Solemn EnfiOi^ement, and the establishment 
of the army coumil ccjnipo.sed of ofheers and agitators. The 
agitators finally demanded a march towards London and the 
“purging” of (hi‘ House of Commons. Suleseciiient events are 
part of the general history of England. Gradually the agitators 
cea.sed to exist, but many of their ideas were adojited by the 
Levellers (c/.'c.), who may perha[)s be regarded as their successors. 

Sre S. R. Gardiner, History of the Great Civil War, vols. iii. and iv. 
(100.0. 

AGNANO, LAGO DI, a crater lake, 5 m. W. of Naples, 
Italy; 4 m. in circumference, not mentioned in anticjuity, probably 
formed in the Middle Ages, drained in iHoo. It has a large 
mcjdern thermal establishment with springs, natural sulphurous 
vapour baths and a grotto with constant exudation of warm car¬ 
bonic-acid gas from the floor. I'here are extensive Roman re¬ 
mains (V. Mac chioro, Monumenti dei lAncci, xxi. p. 225. sqq., 
ic;( i). On the north side of the crater is a racecourse. 

AGNATES, in Roman law, persons related through males 
only, as opposed to cognates, .\gnalion was founded on the idea 
of the family held together by the patrui potestas; cognatio in¬ 
volves simply the modern idea of kindred. 

AGNES, SAINT, a virgin martyr of the Catholic Church. 
The legend of St. Agne.s is that she was a Roman maid, by birth 
a Chri.stian, who suffered martyrdom at the age of 13. during the 
reign of the (’m|)eror Diocletian, on Jan. 21, 304. The prefect 
Sempronius wished her to m.arry his son, and on her refu.oial 
condemned her to he outraged before her execution, but her 
honour was miraculously preserved. When led out to die she was 
tied to a stake, but the faggots would not burn, whereupon the 
officer in charge of the troops drew his sword and struck off her 
head. St. Agnes is the patron saint of young girls, who, in rural 
districts, fonnerly indulged in all sorts of quaint country magic 
on St. Agnes’ Eve (Jan. 20-21) with a view to discovering their j 
future husbands. This superstition has been immortalized in 


! Keats’s poem, “The Eve of St. Agnes.” St. Agnes’s bones are 
supposed to rest in the church of her name at Rome, originally 
built by Constantine and repaired by Pope Honorius in the 7th 
century. Here on her festival (Jan. 21) two lambs are specially 
bles.secl after pontifical high mass, and their wool is later woven 
into pallia. 

AGNESI, MARIA GAETANA (1718-1799), Italian 
mathematician, linguist and philosopher, was born at Milan on 
May 16, 1718. She was an extremely precocious child. Her 
father was a professor of mathematics. Maria was only fourteen 
when she began to read a series of thesc.s on philosophical ques- 
tion.s to the learned men of Bologna who met regularly in her 
father’s house (see Brosse, Lettres stir Vltalic ). Her family re¬ 
sisted her early desire to enter a convent, but from her 20th year 
onward she lived in complete seclusion at home, devoting herself 
to the study of mathematics. WTicn her father fell ill in 1752 
Pope Benedict XIV. apfiointed her to his chair in the university. 
But on his death in 1754 she became directress of the Hospice 
Trivulzio of the Blue Nuns at Milan, and eventually joined the 
sisterhood. She died on Jan. 9, 1799. He r jirincipal work is Insti- 
fuziom analitichc ad nso della ^ioventu italiana (2 vols., Milan 
174.8; French trans. of vol. i., Paris 1775; comiiletc Eng. trans. by 
!ohn Colson, 1801). 

Her si.ster, Maria Teresa Agnesi (1724-So), com[K).scd .several 
intatas, two pianoforte concertos and fi\'e operas. 

BincTOcatAPiiY. —See Antonio Francesco Erisi, filoy,c historique dr 
\fademoisclle. Afinrsi, translated by Bonlard (Paris, 1807) ; Milesi- 
.\lojon, Vila di M. G. Ay,ncsi (Milan, 1.S3O) ; j. Boyer, “La Mathf*- 
tnaticienne Agnesi,” in the Revue Calholiqur des revues fran<^aiscs et 
Hran\;ires (Paris, 1897). 

AGNES OF MERAN (d. 1201), queen of France, was the 
daughter of Bcrtold IV., duke of Meran in 'birnl. She is called 
.Marie by some of the chroniclers. In June 1196 she married 
Philip II., king of France, who had repudi.Ued Ingc’horg of Den¬ 
mark in 1193. The i>ope cspou.scd the c.iuse of Ingeborg; but 
Philip did not submit until 1200, when, interdict having been 
added to excommunication, he consented to a separation from 
Agnes. She died in July of the next year 

See the notes of Robert David.'^ohn in Philipp. TI. Auf^ust von 
Frankrrith nnd Iny.ehorp (Stuttgart, 188S). A genealogical notice is 
furnished by the Chronicon of the monk Alberic (Aubry) of Trois- 
Fontaine-s (Albericus Trium Fontium) in Pertz, Script ores, vol. xxiii. 

AGNEW, DAVID HAYES ( 1818-1892), American sur¬ 
geon, w'as born in Lancaster county, Pa., on Nov. 24, iSiS. He 
graduated from the University of I’ennsylvania in 1838, and be- 
ame a lecturer at the Philadelphia School of Anatomy. He was 
appointed surgeon at the Philadelphia hospital in 1854 ^t'd was 
the founder of its pathological museum. For 2O years (1863-89) 
he was connected with the medical faculty of the University of 
Pennsylvania. 

From 1SO5 to 18S4—except for a brief interval—Agnew was a 
surgeon at the Pennsylvania hospital. During the American Civil 
War he was consulting .surgeon in the Mower Army hospital, near 
Philadelphia, and acquired considerable reputation for his opera¬ 
tions in cases of gun-shot wmunds. He attended as operating 
surgeon when President Garfield was fatally wounded by the 
bullet of an assassin in 1881. 

Agnew was the author of several works, the most important 
being The Principles and Practice of Suri^cry (1878-S3). He 
died in Philadelphia on March 22, 1S92. 

See Surgery, Gynecology and Ohstelrics, Feb. 1928, pp. 295-299. 

AGNI, (he lire god of the Hindus, second only to Indra in 
the Vedic mythology of India. Fle is invoked as “priest of sacri¬ 
fice” in the first verse of the Rig-Veda, and, as messenger, be¬ 
tween gods and men, sacrifices to him are upborne to the deities. 
On earth his parents are the tw’o sticks of the fire drill, and 
every day he is reborn an immortal, living among men and 
supreme director of religious rites and duties. His form is how¬ 
ever three-fold, fire on earth, lightning and the sun, and in art 
he is depicted as ruddy, with two faces, beneficent and malignant, 
three-legged (as in the fylfot, with seven arms). Later he was 
identified with Rudra (q.v.). In modem India he has no pro- 
fe.ssed sect, but is invoked in many ceremonies, and specially 
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affected by Agniholri Brahmans who perform the “fire sacrifice ’ 
(agnihotra). 

See A. A. Macdoncll, Vedic Mythology, and F. Washburn Hopkins, 
Epic Mythology (1897 and 19J5); . 1 - N. Farquh.ir, Outlines oj the 
Religious Literature of India and Mrs. Sinclair Stevenson, Rites of the 
Twice-born (1920). 

AGNI, inhabitants of the Cold Coast and the French Ivory 
Coast between the Fanti territory- and the Comoe river, south of 
the Abron {q.v.) people. They are of the same origin and have the 
same physical, social and linguistic characteristics as the Baule. 

AGNOETAE, a minority of adherents to the Monophysite 
movement who (contrary to the general tendency of that form 
of Christology) maintained that Christ as man was ignorant of 
many things (Mark xiii. 32; Luke ii. 25) (Gr. dyuolca, “be igno¬ 
rant of”). The doctrine was condemned by Gregory the Great. 
(See Monophysitf.s.) 

AGNOIOLOGY (the theory of ignorance). The term was 
used by J. F. Ferrier {fnstitiites of Metaphysics^ tS54) as a set¬ 
off to Epistemology (theory of knowledge). The theory was in¬ 
tended to counter the sceptical contention that Absolute Being 
may be beyond human knowledge, that the human mind may be 
condemned to remain ignorant of it. Ferrier's contention is that 
man cannot be said to be ignorant of what cannot be known; he 
can only be said to be ignorant when he does not know what can 
be known. On such lines Ferrier concludes that, since Absolute 
Being must either be something that we know or something that 
we are ignorant of, it cannot be subject only or object only but 
a synthesis of both, 

AGNOSTICISM. Whereas scepticism, as a tcchiiical term 
in [ihilosophy, denotc-s varying degrees of doubt as to whether 
some or all of the psychological processes, purporting to yield 
knowledge, really do so, agnosticism rather as.serts that, of certain 
kinds of objects or facts, we posse.ss assured knowledge, while as 
lo certain other kinds of alleged cxi.stents w-e have, and can have, 
none. The kinds of alleged objects, knowledge as lo which the 
agnostic believes to be impossible, arc such as are the })rimary 
concern of metaphysics and theology; God, the soul and its im¬ 
mortality, and—more generally .speaking—the ultimate realities 
of which phenomenal things, such as the sciences study, are ap- 
})carances. Of the.se phenomenal things, we have ever-increa.sing 
and irrefragable knowledge; as to the things per se, the ontal or 
noumcnal existents, of which the “things” of common .sense and 
science arc the knowable shadows or appearances, we can never 
have knowledge pure and subjectively undefilcd. If we know 
that they are, we cannot know what they are; if we can assert 
their existence, we arc ignorant as to their essence. 

The name “agnosticism” was coined by Huxley about 1870 to 
distinguish this i)hilosophical attitude from others, but the atti¬ 
tude had been professed before. It is, in fact, one of the issues 
of Kant’s imposing theory of knowledge, and it had become, 
through the investigations of Sir W. Hamilton, Dean Manscl and 
Herbert Spencer, more sharply defined and more elaborately de¬ 
veloped. Huxley, who was perhaps its most widely-known 
champion in the latter half of the 19th century, gave definite¬ 
ness to its exposition by forcibly contrasting metaphysical and 
theological belief with scientific knowledge. We can now .see 
(hat the controversial issue w-as confused, through failure at 
that time to realize that the word “knowledge” denotes not 
one sole psychological process and i)roduct, but several that are 
distinguishable; and also that what is called .scientific knowledge 
is not quite .so .simple in its psychological structure, nor so logic¬ 
ally “ix)sitive” in its nature, as the philosophically-inclined repre¬ 
sentatives of science in Huxley’s day were wont to as.sume. The 
positivists who were led by the progress and prestige of physical 
science to regard science as constituted entirely by sense-data, 
linked together solely by relations such as could be read-off with 
the inevitableness and self-evidence of similarity, temporal se¬ 
quence, etc,, overlooked the fact, which had been clearly discerned 
by Hume, that we have no logical right to pass from our sporadic 
and evanescent sense-data, which yield evidence only as to 
here and now, to belief in a stable system of permanent things 
governed by law. The right is not a matter of logical ncces- 


siiation but of psychological inevitablencss; not of logical cer¬ 
tification but of pragmatic verification; not of logical certainty 
but of personal certitude or sanguine confidence. Thus science 
is not knowledge, in the strict sense of reading-off, supple¬ 
mented by logical inference. Such knowledge, and indeed the 
phenomenal objects about which it claims to know, are constituted 
such by .suppositions that, in the first instance, are read into the 
(lata. Thus “knowing” mean.s. in science of the actual, something 
different both from the imnn'diate “acquaintance” of sense-per¬ 
ception and from the “truth” that is yielded by pure sciences, 
such as mathematics, who.se “objects” arc ideas—such as the line 
without breadth—and not actual things. This is also the doctrine 
of Kant. But Kant held that the reacling-in that is involved 
in scientific knowledge is a priori necessary, so that such know¬ 
ledge i.s knowledge in the strictest sense; whereas the reading-in 
that is involved in metaphysics and theology is but tentative and 
humanly expedient. This hard line between what Kant called 
understanding and reason—w-e might say between knowledge and 
mere belief—is now seen to be psychologically arbitrary, not so 
hard as he thought, and indeed to be drawn at the wrong place. 
Hence the rigid sejaaration, once wont to be alleged between 
science and philosoi)hy, and, on the strength of which, meta¬ 
physics and theology were disparaged, is no longer possible. The 
agnostic can no longer have that certainty as to the foundations 
of his science, in virtue of which he asserted nescience as to the 
non-pheiiomenal. The difference b(.*tween the knowledge which he 
as.scrted and the knowledge which he disclaimed is one of degree 
of verifiability, not of kind or of intrinsic con.stitution. 

But agnostici.sm, which is.sues out of Kant's phenomenalism, is 
imbued with con.sequences of what may be said to be another 
oversight of Kant, perhajxs still more significant in import. Kant 
tried to work with the suppo.sition that, though facts compel us 
to a.ssert the existence of things per se, we can know no more 
about them. His doctrine implies that we can only know the 
phenomenal. This is the teaching that was developed by Ham¬ 
ilton into the dogmas that we can have no knowledge of the 
absolute or of ultimate reality, and no ab.solute or pure know¬ 
ledge of anything: all knowledge is but relative. As to its Kantian 
foundation, it seems obvious that if we must posit things per sc, 
in order to account for our sense-data being forthcoming, so 
must relations between things per sc be posited to account for 
the stable connections between sense-data, which science elabor¬ 
ates into laws of nature. Indeed, unless wc create most of our 
data out of nothing or out of our subjective states, etc., there 
must be structure and detail in the ontal corresponciing to that 
which wc observe in the phenomenal. Appearance cannot be 
appearance of nothing. Hence, instead of the Kantian formula, 
that we only know phenomena, it is n»ore correct to say that we 
know the noumcnal through the phenomenal. Thus there is not 
absolute nescience as to the noumcnal, as agnosticism would 
assert. The most that can be urged is that wc do not see the 
noumcnal, so to say, through plate glass, but through the irre¬ 
movable spectacles of the mind, which make a difference to the 
noumcnal object or phenomcnalizc it. It is at this point that 
Hamilton’s doctrine of the relativity of knowledge applies. He 
would regard phenomenal knowledge of the noumcnal as not 
knowledge at all, because, in having it, we arc not identical with 
the objects known nor become acquainted with them as they are 
in themselves. Our knowledge falls short of the ideal standard, 
in that it is impure—which is what he chiefly means by “rela¬ 
tive.” But it may be doubted whether knowledge suffers in 
value on that account. There is no reason to assume that, in 
imaging the real, the phenomenon veils it or caricatures and 
misrepresents it; it may reveal it, and reveal its significance 
just as effectually as would seeing face to face. What matters 
is that phenomenal knowledge should be relevant to reality, not 
that it should mirror its naked structure. An ordnance map 
serves all purposes of the tourist, though it may not mirror the 
coloured landscape or the geological formations of the district; 
it is relevant, if but appearance and not a copy. There is point- 
to-point correspondence between the lines and contours on the 
map and the streams, roads, gradients, etc., of the country which 
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it represents. Our i)henomcna! knowlrriKt- may hear—nay, must 
bear—much the same sort of relation as this to the realities which 
manifest themiselves in and throuj;h tfie sensible and phenomenal. 
It enables u.s to “tmd our way aixmt’' our world, to be on terms 
of understanding with it arul it may minister as much to spirit¬ 
ual wisdom as to practical prudence; for all that it is but 
phenomenal. That “we .see through a glass, darkly” may be our 
lot here; but it does not follow that w'e are wholly blind as to all 
that roruerns our souls' health. 'I'hus it W'ould appear that 
agnosfi(ism is superfluously modest. Its demurrer to the philo¬ 
sopher's (lairn that knowledge as to ultimate reality in general 
is ina( (essible is not sustained. If it would refuse the name of 
knowledge to sinh (ognition it would seem to be cherishing a 
loncj'pfion of knowledge to whidi no actually forlhtoming “know¬ 
ing” (orresponds. l or scieruc* iiscdf, wont to be taken as thc 
paradigrn of knovvh'dge, is at bottom interpretative, constructive, 
e jective and partly syrnboli* al its inductive method involves 
faith, for which thc-re is reasmiable, but not logical, justitication 
And kncjwledge as to the objects with which mc-tajehysics and 
theology are concerned, is but a further extension of the same 
method and the same suslaitiing faith as science uses, apt)lied to 
such tacts as eviin c* meaning or purpose and value or signiticance, 
as well as to those which yield laws as to jchysical structure 
and connections. 

Hifct.ioe.RAi’iiY J. Warrl, NaluraU^m and Af;nf}.st/</>ni; R. Flint, 
Aanostiitsm (i<)o,G. (F. R. T ) 

AGNUS DEI, the figure of a lamb bearing a cross, symboliz¬ 
ing thc‘ Saviour as the “Lamb of (lod ’ 'I'he name is es{)ecially 
given in (he Rom.in ('liiirih to w.i.vtm discs imprccssed with this 
tigure and blessed by the pope, When tirst meritionc-d (r. <S2o) 
they were made of thc‘ renmant.s of (he [irc-ceding yc*ar’s paschal 
(.mdic In niodern limes they are bh-ssed on Kasler Wednesday 
and distributed on the following Saturday, otdy in the first year 
of eac h jiontilic ate- and every seventh }'ear alter. 

Ayjiu.\ Pri is also the* name* lor the invocation (based on John 
i J.c'n/cv Pi i, (jui lollis prinitu mundi, viisrrt'rr iiohis, which 
n|)[)ear.s to havt* been introduced into the Mass by I’o[)e Sergius 
1 (f)S7-7oi). It is there repeated thrice (the third time with 

(Iona riohis paerm for niiscrcrc nobis) between the Lord's I’rayer 
anci the (ommunion; it is ab<i appended to m;my of the lilanic‘s 
'I'he legality of its use in Faiglish, under certain conditions, in 
(he Anglican communion .servi( e was uphelcl by the juclgm<-nt in 
the I>incoln case (iScjo). 

I'or the various ccucanonies in the blessing of the Aytius Dfi, 
srr A. V'acanl, Pi(l. do 'I'liroloyi,- (cols O. 

AGOBARD {r. 77C)~,S.fo>, ('aroliogi.in prel.ate and reformer, 
became coadjutor to Leidracl, archbishop of Lyons, in Si.i. and 
on the death of the filter siicc ec-ded him in the see (Sicii. De¬ 
posed in 8755 by tlu' council of 'rhionville, he made his pcsace with 
the emperor ;ind wms reinstated in 8(7 Agofiarcl occupies an 
important place in the ('arolingian renai.'-sance, lie wrote exten- 
si^el^' not only ihi'ologic.d woi ks but also political pamphh'ts and 
dissertations directed against jiopular superstitions. He denoinuecj 
the trial by orde.il of tire and waliT, the belic'f in witchcraft, and 
the ascription of tempests to m.igic, maintained the C'arolingian 
o[)position to image-worsiiip, hut carrical his logic farther and 
opiiosed the' adoratiini of the s.iints. In his purely theological 
works .\gobard was strictly orthodox, except that he denic'd the 
verba! inspiration of the Scri[>tures. Agobard wms reverenced as a 
saint in Lyons, and although his canonization is disputeeJ his life 
is given by the Hollandisis, Acttt Safit forum, Jun. ii 748. 

tliiu inc.K.xenv. .Xgotvard's work's were lost until 1605. when a 
niaiuiM rtpl wa'c diM overed in Lvons and published b\ I’apirius 1 
Masson, again by li.ilu/e in iot)C). Fur later editions see Poltliast, 
HibUolhfca Ili\torica Mcdii Act'/. The life of Agobard in Ebert’s 
Oeschkhle dtr LiUvratur des Mittelalters (1880), is still one of the 
bc'st to ion lilt. For lurfhcM- indications see A. Molinier, Sources de 
t'hiitvire lie I'uinn'. 

AGONALIA, in ancient Rome, festivals celebrated on Jan. 

Mar 17. M.iy :i and Dec. 11 in each year in honour of various 
divinities (Ovid, luisli, i, The word is derived either 

from ayonia, “a victim.” or from ayouinm, “a festival,” but there 
is no certainty as to the etymology of the word. 


AGONOTHETES, in ancient Greece, the pre.siclent or suiier- 
intendent of the sacred games. At first the person who instituted 
the garnc-s and defrayed the expenses was the Agonothetes. But 
in the public games, such as the Olympic and IVlhian. these super¬ 
intendent.'^ repre.sented different States, or were chosc-n from the 
fjfojde in whose ccjuntry the games were celebrated; thus at the 
Panathenaea at Athens ten aihluthetat were elected for four years 
to superintend the various contests. They were variously called 
“regulators,” “arbitrators,” “judges of contests,” “stewards of the 
games” (at Athens), “rod-hearers ' (from the rod or sceptre* em¬ 
blematic of their authority), but their functions w’crc generally 
the same. 

AGONY COLUMN, a term often applied to the column in 
newspapers devoted to personal advertisements, such as announce¬ 
ments of losses or bec^ucsts. At as early a date as iSoo the “agony 
column” WMS a medium also for matrimonial advertisc-ments. It 
is sometimes known as the personal column 

Srr Alice Clay, The Agony Column oj the '‘Times” iSno-iSyo 
(lK8i). 

AGORA, originally an assembly of the people of one of the 
Grt'ek city States, called by the king or other authority to rc'ceive 
a decree or to discuss a [lolicy. At an early jieriod the word was 
used to descrifie (he jilaces where* these* meetings were* held and 
in historic times any ojicn space for general meetings. c‘ither 
official or commercial, was termed an agora. 'I’he agora of the 
historic Greek city wms thus similar to the Roman forurn or 
the mediaeval English market pkue. As the agora was the centre 
of the city life, it was surrounded by, or adjaicnl to the most 
important civic buildings, the prytaru um or oirui.d rc*sidc*nce of 
the general, the basilica where the court sat, the houlrufi’rion or 
council hall, the* ihe.saurus or trc'.isury and the prison. As the 
market place, it had ranges of sheds or colonnades for shops; 
frecjuenlly the colonnades were divided into [larts, each named 
after the particular mc-rchandise sold therein. 

After the* Persian wars the an hiieeUind treatment of (he agora 
became much more monumt*ntal and lavish colonnades were fre- 
c|u«*ntly added to the older agorae, such as the .Sto.i of Attains in 
the agora at Athens (between 159 and i ;>8 nc.). Of these later 
agorae* many fine example's c*xist in various state's of jireservation. 
That at Ephesus was a sejuarc court over 500 ft. on the side, con¬ 
nected with additional courts coni.lining a gorgeous nyinfihaeum 
and the lavish Roman libr.iry. At Prienc* the agora was lra\'c*rs('d 
by sLrec'ts but arranged so that through tralfic was carriecl below 
on a detour. The substructures of the hillside tigorae at Aegaea 
and Alinda still remain almost ccnnplete. In these cases the 
agora on a high terrace had large storage warehouses below. The 
grc'al terrace wall at Alinda. with its striking rusticated masonry 
and large* Roman arched ojienings, is esfiecially impressix’e. Most 
imixirtant of all. however, is the agora at Assus, of which exten¬ 
sive remains still c'xist in a good stale of iireserv.ition, with enough 
fragments to enable a complete and definilivi* restoration. This, 
like the two foregoing, is a hillside agora, supported on mas>ive 
tc'nacc* walls. Its main architectural feature is the great two- 
storcy portico. 

The forum at Pompeii, in plan, dates probably from the time 
of the Greek colony. It therefore forms a connecting link be¬ 
tween the Greek agora and the Roman forum. With its sur¬ 
rounding colonnade, its basilica, the city tcmiile at one end and 
the* civic oftices at the other, it gi\cs a pertect pic ture of what the 
typical Greek agora wms like. (For the agora at Athens see 
Athens. ) 

j F’»»r a i'(*neral discussion, see Uornish. Dirlionary of Greek and 

j Roman Antiquities (i8i;8). The typical plan given is, however, absurd 
through its obvious misinterpretation ot u passage in Pausanias in 
w^hich he refers to colonnades separated by sfreols, Pausanias plainly 
refers to streets traversing the agora and thus dividing the enclosing 
colonnade into separate sections. See also S. H. Bacon and Robert 
Koldewey, Expedition of the Arehaeologieal Institute of America 
(investigations at Assus in i8Si-8c. ioo’--ii); Anderson and Spiers, 
Architecture of Ancient Greece, new ed. by W. B, Dinsmoor (1927). 

AGORACRITUS, a Parian and Athenian sculptor of the 
age of Pheidias, and said to have been his favourite pupil. His 
most noted work was the statue at Rhamnus of Nemesis, by some 
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attributed to Phcidias himself. Of this statue part of the head 
is in the British Museum; some fragments of the reliefs which 
adorned the pedestal arc in the museum at Athens. 

AGORANOMI. Magisi rates in Greece, whose duties were 
similar to those of the aediles of Rome. In Athens there were 
ten, five of whom took charge of the city and five of the Peiraeus. 
They maintained order in the markets, tested weights and 
measures, collected the harbour dues, and enforced the shipping 
regulations. 

AGORDAT, a town of Eritrea, Xorth-ea.st Africa, on the 
route between Mas.sawa and Kassala. It is connected by a railway, 
194 miles long, with Massawa, via vVsmara. At Agordat (Dec. Ji, 
1893) Italians urjdcr Colonel Arimondi defeated the followers of 
the khalifa. It was captured bv Briti.sh forces in March 1941. 

AGOSTINO and AGNOLO (or Angfto) da SIENA, 

Italian architects and .sculptors in the first half of the 14th lentury. 
Della Valle and other commenlators deny that they were brothers. 
They certainly studied togeiher under fJiovanni i’isaiio, and in 
1317 were jointly appointed architects of their native town, for 
which they designeil the Porta Roniana. the church and convent 
of St. Francis, and other huildinus. On the recommendation of 
Giotto (q.v.), they executed in 1330 the tomb of Bishop Guido 
I'arlati in the cathedral of Are^zo. which Giotto had designed. 
'Phis monument was destroyed by the French under the duke of 
Anjou. 

AGOSTINO or AGOSTINI (AUGUSTINUS), PA¬ 
OLO ( 1503-1029), Italian musician, was born at X’alerano. and 
studied under G. B. Nanini. He succeeded Fgolini as conductor 
of the pope’s orchestra in St. IV-ter's. Among his compositions is 
an A^nus Dei for eight voices, onci* gre.ailv ailmirc'd. 

AGOULT, MARIE CATHERINE SOPHIE DE FLA- 

VIGNY, CoMTF.s.SF. d’ (1S05-1.S7O1, French author, whose 
110m dc plume W'.is ‘ Daniel Stern,” was born at Frankfurt-on- 
Main on Dec. 31, 1805. Her father was a Freni h officer who had 
.served in the army of the emigrant princes, and her mother xvas 
the daughter of a Frankfurt banker. She was married in 1827 to 
the comte Charles d’Agoult. In Paris she gathered round her a 
brilliant society which included Alfred de \'igny, Sainte-Beuve, 
Ingres, Chopin, Meyerlieer. Heine and others. She was separated 
from her husband, and beiame the mistress of Fraiu Liszt. 
During her freciuent travels in Switzerland, France and Italy she 
made the acquaintance of George Sand, and tigures in the Lrttres 
d'un voyny^nir as ‘ Arabella.” By Liszt she had three children—a 
son who died young; Bl.indine, who married Emile Ollivier; and 
Co.sima, who married first Hans von Hiilow and later Richard 
Wagner. The story of her breach with Liszt is told under a very 
slight disguise in her novel Nclida (1S45 )• h^-r return to Paris 
in 1841 she began to write for the Prrsse, and later for the Revue 
des deux Mondes and the Revue iudependnnte. Mme. d’Agoult 
was an ardent apostle of the ideas of 48, and from this date her 
^alon, which had been literaiy and artistic, took on a more 
IKilitical tone; revolutionists of various nationalities w'crc wel¬ 
comed 1))' her, and she had an especial friendship and sympathy 
for Daniele Manin. In 1857 she produced a national drama, 
Jeentue D'Arc, which was transl.iled into Italian and presented 
with success at Turin. The most important section of Daniel 
Stern’s work is her political and historical e.s.says; Lettres ripub- 
licaincs (1848), Esquisses morales et politique5 (1849), Histoire 
de la RH'olution de iSqS (1S50-1853), Histoire des commence¬ 
ments de la Republique aux Pays-Bas (1872). Mme. d'Agoult 
died in Paris March 5, 1876. 

See Mme. d’Agoult, Mes Souvenirs (1806-3A, 1877; J. Mazzini, 
Lettres de Joseph Mazzini d Daniel Stern (1872); A. Pnmmicr, 
Madame la comtesse d’Ayoult (Daniel Stern), 1876; A. Cuvillier 
Fleury, Portraits rivolutionnaires, vol. i. (i88q); A. Ungherini, 
“Daniel Stern” in the Revista repuhblicana (1880, No, q) ; S. Rochc- 
blavc, Vne Amitii romanesqur, George Sand et Madame d'Agoult 
(180s) ; R. Bory, Vne Retraite romantique en Suisse; Liszt et la 
comtesse d’Agoult (1923), with an appc'ndix containing letters; Daniel 
Oliver, Mimoires de la comtesse d'Agoult: 1833-54 (1926), 

AGOUTI or AGUTI (a-goo-tc), rodent {Dasyprocta ayuti), 
of the size of a rabbit, common to Trinidad and Guiana, and 
related to the guinea pigs. Agoutis arc slender-limbed animals, 
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The agoutf common in eastern 

SOUTH AMERICA. AND DESTRUCTIVE 
TO SUGAR CANE AND BANANA 
PLANTS 


with five front and three hind toes (the first front toe very mi¬ 
nute), and short tails. The hair is coarse and rough; the colour 
being rufous brown. In habits agoutis are nocturnal, dwelling in 
forests, where they conceal themselves during the day in hollow 
tree-trunks, or in burrows among roots. They take rcatlily to 
water and swim well. Their food comprises leaves, roots, nuts and 
other fruits. They do much harm 
to sugar-cane. {See Rodentia.) 

AGRA, the headquarters of a 
di.strict. division and province of 
the same name in the United 
I’rovinces of Agra and Oudh 
(q.v.), was for long periods the 
capital city of India. Pop. (1941) 
284,149, It ^tands on the Jumna 
which, though now at this imint 
a nuTc trickle in the dry season, 
was formerly one of the chief arteries of commerce with the rest 
of India and at the same time a powerful frontier defence. Of 
the original Agra, which apparently lay on the left bank of the 
river, praelically no traces remain. The pre.^ent city on the right 
bank was the creation of the Mohammedan conquerors. Tlie 
t'arlier dynasties lluctuated betwe-en Delhi and Agra as their 
centre of power; but it was at Agra that .Sikaiuler Lodi (a.d. 
1500) set up his court, deeming it the strategic point for holding 
in check his turbulent vassals to the south. In 1526 the city w’as 
captured by Balier, the .Koh-i-nor diamond being part of his 
booty. It was here that he dc'ticled to occupy India in perma¬ 
nence; here also that he died. It was his grandson Akbar who 
began to build the iireseiit fort ('still by (he people called Akbara- 
bacl), ruled India from witliin llte walls, died in it, and was buried 
at Sikanclra a few miles be\ond the* city gates, Agra fell from its 
jiricle of jilace when Aurangzel) moved to Delhi, and was never 
.again the seat of monarchy. In the latter half of the 18th century, 
it was captured successively by the Jats, (he Mahrnltas, the Mo¬ 
hammedans and .Scindhia; but it was finally taken b\' Lord Lake 
in 1803. After British rule was extenclc'd to upper India, it be¬ 
came the capital of the Xorth-Wi'st provinces until at the dose* of 
the Mutiny the seat of (hat (iovernrnent was transferred (o Alla¬ 
habad. The city is now a busy railway and commercial c entre with 
cotton mills, gins and jiresses, flour mills and an important carpet 
industry. 

There are two large colh-ges and ^e\end other educational in¬ 
stitutions, including a medical school lor men and wcjmen. 


Although (o travellers Agra is essentially the city of the Taj, it 
enshrines several othc-r magnificent specimens of Mogul architec¬ 
ture, each perfect of its kind. The fort, wath its lofty walls of red 
sandstone i^m. in circumference, contains at Ic-ast two such gems. 
Separated from each other by the main block of the buildings of 
the imperial court, stand on the north the I’earl Mosejue, built by 
Shah Jahan, and on the south the jahangiri Mahal or jialace built 
by Akbar; the former unecjualled for the beauty and purity of its 
pro{)ortions, material and con.structive design in simifle wLitc 
marble; the latter a perfect adaptation of stately solidity and com¬ 
manding symmetry of the Hindu style. If we leave the fort and 
cross the river, we find another gem of its kind in (he tomb of 
Itmad-ud-Daulah, father of Jahangir's em[)res.s. Its architecture 
is transitional between the virile conceptions of Akbar and the 
jKTctic richne.ss of Shah Jahan; elegant, elaborate and scholarly, it 
was the first (rium|)h of marble inlaid work in direct imitation of 
Persian pottery decoration. Five miles from Agra is Sikandra, 
where Akbar was buried, though his remains were desecrated and 
scattered by Jat freebooters in later years. His tomb is a noble 
building in a noble .setting, and the marble .sarc o{.)hagus on its roof 
is strikingly imprcs.sive in its simjile dignity. Far exceeding all the 
others in glory is the Taj, the most beautiful mausoleum in the 
w'orld. It was built by Shah Jahan for hi.s empress, who died in a d. 
1631; and from one of her titles, Taj Mahal or Crown of the I*al- 
acc, it takes the name by which it is most generally known outside 
India. Built of pure white marlile, it stands on a vast marble 
terrace, crowned by a great dome in the centre and smaller 
domes at each of its corners. From the angles of the terrace rise 
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four slender minarets. Subfvcrvient and supplementary to the 
glory of the outline is the beauty of the ornamentation. “All the 
spandrils of the 'raj,’’ writes Fergusson, “all the angles and more 
imf)ortant architet tural details arc heightened by being inlaid with 
precious stt)tieH .su(h as agates, blor^dstones, jasfK-rs and the like, 
'f’he.sc are f (jmbined in wreaths, scroll.s and frets as exquisite in de- 
-sign as they are beautiful in colour, and relieved by the pure white 
marble in which thc‘y arc inlairl, they form the most beautiful and 
preciou.s style of ornament ever adopted in architecture.’’ 

The archil<‘ct of the 'I'aJ was Ustad Lsa, variously described 
as a fiy/antine T’urk, and as a I’ersian from Shiraz. The artificers 
engaged during the 17 y(;ars of its coiestruc ticjn came from all 
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The TAJ MAHAL AT AGRA, ERECTED BY THE EMPEROR SHAH JAHAN AS A 
MAUSOLEUM EOR HIS EMPRESS WHO DIED IN A D. 1631. THE ARCHITECT 
WAS USTAD ISA 

parts of A.sia and [)robal)ly iiuluded a r'reiich goldsmith, Austin 
lie Bordeaux 

'I’he district of Agra has an area of sij mi Its genm'al 

a[»pearancc is that common to the Doab, a level plain infer.sccted 
by walenourses with fringes of ravines. Its general elevation is 
estimated at from 650 to 700 ft. above the level of the sea. The 
district is intersecteil by the jurnna, and is also watered by the 
.\gra canal The principal crops are millet.s, imlses. barley, wheal, 
rollon and a little indigo. The ]H>pulalion in i()4i was i,rH(),774. 

'Fhe division of Agra has an area of 8,646 sq.mi. In 1041 the 
population was ^.,^^6.768, It comiwi.ses the live disirict.s of Ali¬ 
garh. Muttra. Agra, Mainpuri and Ktah. 

AGRA CANAL, i>rimarily an irrigation project opened in 
1874, widely usc'cl for navigation. It is supplied w'ith water 
from the Jumna river and beginning at Okla, 10 m. below Delhi 
it passes through the districts of Delhi, Gurgaon, Muttra and Agra 
as well a.s the Bharat pur state. It finally joins the Banganga 
ri\ er about 20 m. below Agra. 

AGRAM: st>r Zac.rf.p. 

AGRAPHA, the name given to certain utterances ascribed, 
with sf»me degree of certainty, to Jesus, which have been pre¬ 
served in documents other than the Gospels, e.g., Acts xx. 35; i 
Tim v. 18; I Cor. vii. and the Login (q.v.) discovered in 

i 8<)7 and np3 at Oxyrhynchus, 

Hmi ioe.KM iiv,~,s:fV Resch. Af:ra(>ha (Leipzig, 18S0); J. H. Ropes, 
Dir Spriiihr Jryu (Lopritf. 1806); and the artieJe “Sayings’* in J. 
Hiislings'.N Duiionary of Ckrbt and the Gospels. 

AGRARIAN LAWS, law dealing with the disposal of the 
public land publkus) of ancient Rome. No gratuitous 

dispo-sition of stale properly could be made w'ithout the con¬ 
sent of the people. Hence many of the ordinances aflediiig the 


public land were laws (Ic^es) in the strictest sense of that word. 
It is, however, convenient to consider in this article all the regu- 
lution.s that were made for the administration of the public land 
by the executive authorities, as well as by the i)cople during the 
republic, and by the commands of the emjieror, which had the 
force cjf law during the principale. 

Public land was the prize of conciuest and was one of the means 
of defraying the expenses of state administration. For this pur¬ 
pose land was often leased on the condition of the payment of 
dues. But it w.as made to fulfil another purpose, the satisfaction 
of the individual needs of [)oorer citizens. To this end land was 
assigned, and on assignment ceased to he the y)roperty of the state 
But it often happened that the slate was not disinterested in such 
acts of assignment. It gained security and territorial control by 
planting garrisons in conquered country, and it relieved itself of 
the necessity of providing for its poorer classes by state-aid. The 
connection between agrarian legislation and colonization can be 
seen at once, and also the two asitects of colonization—the mili¬ 
tary and the social. These two ol)je( ts were connected throughout 
the whole of the earlier period of Roman agrarian assignation. 
.After the time of the Gracchi soiial motives continued to he oper¬ 
ative when military precautions had ceased to be neivssary. One 
of the motives which prompted infant Rome to war with her neigh¬ 
bours was the land-hunger of her citizims. 1'his hutiger she s.itis- 
lied after conciuest by amuxing a portion of the enem> s territory. 
The amount thus confiscated v.iried. It wa.s usually a third, but 
.sometimes a half or e\'en two-thirds, and after the* fall of Capua 
in the Second Punic War the whole terrilcmy of the state was an¬ 
nexed. By the close of the 20(1 cctitur)' n c'. one-half of the land 
of Italy belonged to Rome whelhc'r in [(riv.ite ownership or as the 
property of the state;. Annexalicm wa.s carried on in the provinces 
on a smaller scale; hut Rome retained as domain-land much of 
the territory of communities wdiic h had be en di‘Slroyed (e.g., 
Carthage and Corinih), and the cst.ates of former kings. This 
peculiar property of the Roman slate in the yirovincos must be 
carefully distinguished from the general ()verl()rd>hi]r which Rome 
was supposed to hold ovct all provincial soil, expressed in the 
statement that provincials had only possession or usufruct of land. 

Methods of Handling Public Land.—Sui h y)ortions of the 
territories of conciuered cities as were not claimed by Rome were 
left in the possession of these cities. If the city was a federate 
state {civilas joedorata) this possession was guaranteed by a 
treaty: if it was a free city, the guar.antee w.is made by charter; 
where Rome had marked out territory for assignment to her own 
citizens, but where, in or near the limits of the assignment, some 
of the land had been left in the hands of its former proprietors, 
such land was noted in the state registers as rrdditus veteri 
posscssori. 

The State dealt in two ways with such land as it retained. It 
alienated it, in exchange for a price or gnituitously; or it kept it 
as a source of rov'cnue, whet hem on lease or on some system of 
remunerative occupation. The land might be sold for the benefit 
of the treasury. Typical instances of this treatment arc furnished 
by the sale o! some Campanian land during the Second Punic War, 
The censors may have directed the sale, but it was executed by the 
quaestors as the regular officials of the treasury. Hence such land 
was described as qmestorius. The land w.is sold in definitely 
marked out plots, and when this sale had been effected the lots fell 
under the absolute ownership of their purchasers. 

The second mode of alienation was that by assignation. Lands 
thus assigned were known as agri dati adsignati. The gift on the 
part of the State was gratuitous, and ownership pa.ssed wholly 
to the assignee. The land so given was definitely surveyed, marked 
out, and registered. Such an assignment might take one of two 
possible forms. It might be the means of establishing a new “plan¬ 
tation” {colonia), with some independent organization of its own, 
or it might be the means of providing allotments for individuals 
who remained domiciled at Rome or in some already existing 
municipality. The amount granted to individuals in assignments 
of b<Tth txqies varied from lime to time. It was reckoned in terms 
of ihe Higerum, which was approximately five-cighlhs of an Eng¬ 
lish acre, llie earliest and smallest assignment was two sugera: 
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14 iugera was the maximum amount granted before the time of Ti. 
Gracchus (133 B.c.j, and it was held by representatives of the old 
school that seven iuf’era were as much as any frugal Roman should 
want. The division was carried out by commissions appointed by 
the people. The land which the State retaincil as aijer pitblicus was 
always placed in the hands of indiv iduals, who occupied it in some 
manner remunerative to the State. These individuals {possessores) 
were never regarded as owners of the land thus occupied. It re¬ 
mained the property of the State, w'as held without a contract 
{prveario), and could be resumed by the State at will. But though 
the tenants had no claim against the State, their ownership could 
he defended against all other claimants; from an early date the 
praetor's posses.sory interdict was used to protect all occupiers, 
provided their tenure had not been acquired by force (w), by 
seizure of land in its occupiers’ absence {clnvi ), or by mere per¬ 
mission of the previous holder to occupy {prreario alter ah altrro). 
Tenants of this tjqae could transfer their land by inheritance, 
and the land was accepted as security by creditors. This kind of 
oclupation. therefore, though clearly distinguished from owner¬ 
ship {(lominiuvi), W'as yet regarded as a perfectly .secure form of 
tenure. All occupiers of public land paid dues to the State through 
a state contractor {public an us), d'hese dues varied in amount and 
in the method of their collection. We learn from Appian that the 
ordinary dues j^aid by ()ccui)iers of arable land in Italy were one- 
tenth of seed crops and one-tifth of plant i)roducc. Owners who 
turned cattle or .sheep on pasture land belonging to (he state also 
paid fixed dues to the treasury. The occupiers of the Homan 
public land in Campania paid a large rent. The conditions of the 
tenure of the Roman public land in Africa are known to us from 
the Lex Agrurza of 111 li.c. The puhlicanus is the middleman be¬ 
tween the State and the possessor and purchases from the censor 
the right of collecting dues. The law places no restriction on bar¬ 
gaining between the censor and the puhlicanus, hut enacts that no 
possessor or pastor .shall ever be required Uy (he puhlicanus to pay 
more than the amount prescribed by the censors of 115 n.c. These 
conditions may be regarded as typical for the occupation of iiublic 
lands. When C'icero speaks of public land as let on lease (localus) 
by the censor, he refers to the leasing of the (axe.s to a puhlicanus 
for a fixed period, and not to the letting of the land. 'I’his seems 
clear from a iias.sage {In Verr. iii. 0. 12) where he spc*aks of land 
in Sicily which had been restored by Rome to former owners as 
being leased. The land itself could not be leased by Rome if it 
belonged not to Rome but to the Sicilian inhabitants; but the col¬ 
lection of the revenues due to Rome could be so leased to puhli- 
cani (q.v.). The same explanation would apply to Cicero’s state¬ 
ments that the Campanian land was let on lease by the censors. 
Cicero's repeated statement that the Campanian land w'as ex- 
liressly exempted from the legislation of the Gracchi shows that 
there was not sufficient distinction between the Campanian tenure 
and that of other public land in Italy to make this definite cxccp- 
tiiin by name supcrtluous. The Sempronian law could obviously 
not touch land which the State had Ica.sed to occuph'rs on (he ba.sis 
of a definite contract. It seems certain that in every case the 
possessor occupied precario, and that only in tlie bargain between 
the censor and the middleman was there room for contract. Thus 
the State was justified in the claim to resume public land which it 
made in many of the agrarian laws. 

Survey of Agrarian Legislation.—The earliest agrarian 
measures of which we have any record are the distributions to 
poor citizens of land conquered in war, which later authorities 
attribute to Numa and .Servdus Tullius. Such assignments were a 
voluntary surrender on the 'king’s jiart of his own portion of the 
spoils. The agrarian law of Spurius Ca.ssius (486 b.c.) distributed 
ager publicus among (he plebeians. Another agrarian law proposed 
by the tribune Lucius Icilius in 450 b.c. regulated the tenure of 
public land on the Aventine. In 376 b.c. the tribunes Licinius and 
Sextius introduced into their laws, for the promotion of the privi¬ 
leges of the plebs, a clause enacting that no more than 500 iugera 
of land should be occupied by a single cultivator; the law also 
enacted that only 100 cattle and 500 sheep might be turned by one 
owner on the public pastures. But it failed of its object because 
it did not provide any adequate machinery for the resumption by 
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the slate of land held in excess of the pre.scribcd amount, and was 
therefore easily evaded. The next agrarian law was a measure 
dealing with lands conquered from the Senoncs {q.v.) and 1 ‘icen- 
tiiies. In 232 B.c. C. l laminius, tribune of the plehs, proposed to 
resume these lauds for the state, although they were already occu¬ 
pied by large landholders, and to distribute them in allotments to 
poor citizens. The measure met with much oppo.sition from the 
richer clas.scs, and did not gain the sanction of the senate; but C. 
Flaminius ignored constitutional usage and brought it direct be¬ 
fore the council of the plehs, by which it was made law. In 133 
B.c. the tribune Tiberius Gracchus {q.v.) re-enacted the earlier 
measure of Licinius and Sextius, with the additional provisions 
that each owner might occupy 250 iugera for each son, in addi¬ 
tion to the original 500, and that a commission of three (///. viri 
agris dandis adsigfuindis) should be appointed to carry out the 
terms of the law'. He also enacted that the land occupied in 
excess of the prescribed amount, and on (hat account resumed 
for (he State by the land commi.'^sion, should be distributed in in¬ 
alienable lots to poor citizens. Subsequent rnodifica(ion.s of those 
provisions which dealt with the powers of the land commission 
led to a re-enactment of the whole by G. Gracchus (q.v.), the 
brother of Tiberius, tribune in 123 h c. But within 15 years from 
the tribunate of G. Gracchus the whole of liis law had been ren¬ 
dered null by three further enactments. The first of these per¬ 
mitted the sale of land allotted umler (he law’, which thus (ended 
to return into the hands of its former occufiiers as private property, 
which the Stale had no longer any right to resume. The second 
abolished the commission appointed to carry out the terms of the 
laW’, thus putting a .stop to further resumption ami distribution, 
and also transformed exi.sting occupiers into owners of the land 
they occupied, paying only a small due to the treasury. The third 
abolished the payment. That law belonged to the year in b.c. 

From that, time forward a change came over land legislation. 
The ordinary i>ul>lic land in Italy, in the hands of occupiers, which 
had given rise to all the agrarian legislation between 370 and 111 
B.c. had practically ceased to exist. The Camiianian land still re¬ 
mained, but (he same reasons which led to its exemption from the 
Gracchan legislation seem to havi* continued to protect its holders 
until 03 B.c. In the meantime several agrarian laws Were pa.ssed 
which provided for the distribution of land placed in .some other 
way at the dispo.sal of the Stale. In 100 B.c. Appuleius Saturninus 
(q.v.) tribune, propo.sed the allotment of lands recently taken 
from the Cimbri in Gaul. This kw was i.)assed hut eventually de¬ 
clared null by the senate, with the rest of Salurninus’s laws. A 
more dangerous precedent was set by Sulla in his dictatorship 
(82-81 B.C.). He was the first to confiscate the lands of his political 
opponents and of communities which had resisted him and, treat¬ 
ing them as ager puhlieus, assign them to his veterans as a prize. 
This example was followed by Octaviun (Augustus) and Antony 
(M. Antemius) after their proscriptions in 43 b.c. i\ third method 
of providing land for distribution was that adopted by Servilius 
Rullus (q.v.) in 63 b.c. His bill enacted that land should be pur¬ 
chased in Italy with money gained by the sale of Roman territories 
abro.'id, and allotted to citizens. A commission of ten ( A', viri agris 
dandis adsigmndis ), annually elected by nine out of the 35 tribes, 
was to carry out the terms of the law. Rullus also ventured to 
propose the distribution of the Campanian land which had hitherto 
been respected by all agrarian reformers. It was chiefly on this 
ground that Cicero in his three speeches on the Agrarian law suc¬ 
ceeded in exciting such a general feeling against it that it was 
eventually withdrawn. In 60 b.c. the tribune L. Flavius brought 
forw'ard a bill for the distribution of lands to Pompey’s veterans. 
The Campanian land was certainly to be included in the distribu¬ 
tion, and it is clear from Cicero that the bill in some way dealt 
violently with the rights of private owners. It also, however, 
enacted that land should be purchased by the State with the wealth 
which Pomixy’s conquests had brought into the treasury. The 
last proposal was supported by Cicero, but the bill seems to have 
been dropped, only to reappear in more moderate form in the 
following year. A consular bill, the lex Julia Catnpana, was passed 
by Julius Caesar in 5 q b.c., which provided for the settlement of 
Pompey’s veterans on the Campanian land, and other lands pur- 
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fbased by the stale from private owners in Italy with the full con¬ 
sent of the latter. In its oriKinal form, the bill omitted all reference 
to the Campanian land, whi( h seems to have been included by 
Caesar in the distribution only when the (onfinue<l and unrea¬ 
soning opposition of the senate had goaded him to extreme meas¬ 
ures. A ((jrnmission of twenty was to be a[)poinfed to carry out 
the law, from whi(h Caesar himself was exprf'ssiy excluded. This 
measure finally settled the question of the Campanian land, which 
now passed out of the eate^jory of a^vr piiblicus. The last agrarian 
law of the republic: was that passed in 44 n.c. on the proposal of 
the consul M. Antonius. We have no detailed account of the meas¬ 
ure, but it seems to have provided grants of land f<jr v'eterans, and 
was to be administcTcd by seven commissioners. 'I'lie law' was 
afterwards carueiled by dec ree of the* sen.ile, 

Mar<|uardt, Romischr Staatsvfrwaltung (iK«i); 
Madviir, Verjussurty^ und Vcrivaltuny dr:, rdmischen Staatrs (1H82); 
J. 10 . .Sandy.s, Lornpanum to Luiin Stu/lir.-, (kjji) with useful bibliog- 
iaj>b> ; W. E. Ibitl.md, Thr Rmnnn Rrpuhlic (1923). {Sre also 
Ko.mk. Ancirnt //i.storv ) 

AGRARIAN MOVEMENT: sre i.AND TkNURK; Kco- 

.VOMIC' ANI> A(;KARIA.N AsJ’KC IS. 

AGREDA, MARIA FERNANDEZ CORONEL, Annrss 

OF, knowai in religion as Sor (.Sister) Maria de Jesus (JO02-1O65 ), 
W'as born at Agreda, on the borders of Navarre and Aragon, on 
April 2, i()0 2. All her family were powerfully inllueiiced by the 
ecstatic piety of Spain in that age. I’rom childhood she ex- 
pericmced ecstasies and visions. When she w.as fifteen the whole 
family entered religion. Maria, her mother and sister established 
n Franci.sran nunnery in the family house at Agreda, which, when 
Maria’s n'putation had extended, w;is replactal by the existing 
building. She heg.in it with one hundred reals (one yxnind sterling) 
lent her by a devotee, and it was eomiileted in fourteen years by 
voluntary gifts. Much against her own wish, we are told, she 
was ap[)uinted abbess at the age of 25. 'I'hough the rule recjuired 
the abbess to be changed every three yc-ars, Maria remainc*d the 
effec live ruler of Agreda till her rh^ath. In the earlier part of her 
life, while the Franciscan, ITancisco Andres de la Torre, wa.s her 
confessor, she wrote an Introduction to the History oj the Most 
Hhsst'tl Viryin. It was destroyed by the direction of another 
confessor. Later on, under the guidance of her Franciscan con¬ 
fessor. Andrc's de h'uen Mayor, she wrote The Mvstic City of 
Cod. It is an extr;i()r(linary book, full of apocryphal history, 
visions, and scholasticism. In i(>42 she* sent to Philip IV. an ac¬ 
count of a vision of a council of the infernal pow-ers for the de¬ 
struction of (.'atholicism and Spain. The* king visited her when 
on his way to Aragon to sigipres.s the rebellion of Catalonia. .-V 
long correspondence, which lasted (ill her death on March 20, 

I(1(15, was begun. The* king folded ,1 shc*et of papcT down the 
middle and wrote on the one side of the division. The answers 
were to be written on the othc'r and the sheet rc'turned. How 
far Maria was only the mouthpiece of the I'miiciscans must of 
course be a matter of doubt. Her (:orrc*sj)ondence was apparently 
suspended whene ver her confessor was absent. The letters are 
in excellent Spani.sh, are curious reading, and are invaluable as 
illustrations for the second part of the reign of Philip IV. 

The corrc'si)onclc nto of Sor Maria w ith tier kinc has born published 
in tull by Don E. Siluc'la, Cartas dr la ]'rnrrahlr Madrr Sor Maria de 
Ayrrda y del Srhor Rry Filipr IV. (1S85). Thr Mvstic City of 
Cod continued to be murh in favour with supporters of the dogma 
of tlic’ Iinrn.iculate Concc'iction. It appeared in Madrid in i6f>S, with 
a biographical introduction hv Samaniego, ha.s hc'en often reprinted, 
and was tianslatcd into French and Italian. It was for a time reserved 
f)v the Index, botfi Spanish and Papal, but was taken off by the 
influence of tlie Franciscans and of Spain, Ihc chief .supjiorters of the 
Itntnac ul.cte (‘c>nc eption. .Vn ac count of Maria de .‘\grecla W’ill be 
found in tlic' Tracts of Michael ('leddes {1706), vol. iii., xvritten by a 
comia tent c ritic and .Anglican divine of the i8th century who detested 
‘'enthusiasm." 

AGR^MENTS (Ital. abhrllimenti; Grr. Manicren; Eng. 
ornumrnis), in music, arc supi)lcmcntary notes, or embellishments, 
introduced for (he punwse of enriching, elaborating or otherwise 
altering the effect of the phrase or melody to which they are 
applied. As employed in connection with the older types of music, 
alike vocal and instrumental, (hey as.sumed a large variety of 
forms (acciaccatura, apjwgglatura, arpeggio, mordent, shake, turn, 


and .so on) which in course of time became definitely standard¬ 
ized and so formed an essential part of the music, although nomi¬ 
nally left to the di.scretion of the performer and indicated, if at all, 
only by conventional signs. 

AGRIANES, a warlike tribe anciently inhabiting Upper Ma¬ 
cedonia, and part of what is now .south-western Bulgaria, They 
provided some of the most active and dangerous of the troops 
of Alexanders army, distinguishing themselves at the Granicus, 
Issus and on the banks of the Jhelum. 

AGRICOLA, GEORG (i4c;(D-i 555), German scholar and 
man of science, known as "the father of mineralogy,'’ was born 
at Glauchau in Saxony on March 24, 1490. The name Agricola 
is (he Latinized form of the German Bauer. His early studies 
were in philology, but he took his degree in medicine in Italy. 
On his return to Germany he settled as practising physician in 
the JoachirnsLal, a centre of mining and smelting works, his 
object being i)artly “to fill in the gap.s in the art of healing,” 
partly to test w'hat had been written about mineralogy by care¬ 
ful observation of ores and the methods of their treatment. 
BvrmannuSj sire de re 7n('tallica dialoyus, the first attempt to 
reduce (0 .scientific order the knowledge won by practical work, 
brought Agricola into notice. (This work was translated by Mr. 
and Mrs. HerluTt Hoover.) In 1530 Prince Maurice of Sax¬ 
ony ai)poinled him historiograjiher with an annual allowance, 
and he migrated to Chemnitz, the c(*ntre of the miuiug industry, 
in order to widen the range of his observations. His i hitd inter¬ 
est W'as in mineralogy; but he ()ceii])ie(l himself also with medical, 
mathematical, theological, and historical subjects, his chief his¬ 
torical work being the Dominatorcs Sa.xonici a pritna oriyinc ad 
hunc aetatrm, jjublished at ITeibcrg. In 1544 he j:)ublishcd the 
Dc ortii et ciuisis subtcrranconim, in which he l.iid the first 
foundations of a physical geology and criticized the. theories of 
the ancients. In 1545 followed the Dc natiira canon qiiac efUn- 
unt e terra; in 1540 the Dr vctcribiis ct novis mctullis, a com- 
I)rehensive account of the discovery and occurrence of minerals; 
in 15 pS the Dr anifnantibus stif>trrranci.s ; and in the two follow¬ 
ing years a number of smaller works on the metals. His most 
famous work, the Dr re mctallica, libri xii., was publi.shed in 
1556, though apparently finished sevc-ral years before, since (he 
dedication to the elector and his brother is dated 1550. It is a 
complete and systematic treatise on mining and metallurgy, 
illustrated with many fine and interesting wootlc uts atui contain¬ 
ing, in an appendix, the Gcmman ec|uivalents for (he tcahnical 
terms used in the (ext. He died at Chc'mnitz on Nov. .?i, 1555. 

Srr article’ hy Ciumbel in Allycm. Drulschr Hioy. (1875); F. A. 
Schmidt, Ceorg Agricola's Bertnantiio mil Einldtung (Fieiberg, iSoO). 

AGRICOLA, GNAEUS lULIUS (a.d. 37-93), Roman 

general, father-in-law of the historian Tacitus, was born on June 
13, A.D. 37 (according to others, 39) at Forum lulii (Frejus) in 
Gallia Narbonensis. His grandfathers were of eciuestrian rank; 
his father became a senator, but was put to death by Caligula. 
Agricola was brought up by his mothei at Massilia. lie entered 
the army and served (59) under Suetonius Paulinus in Britain. 
In ()i he returned to Rome, where he married Domitia Hecidiana, 
a Roman lady of distinction. In 63 he was quaestor in Asia, in 65 
tribune, in 68 praetor, and when \’cspasian was proclaimed em¬ 
peror, he immediately declared himself his supporter. In 70 he 
was a[)i)ointed to the command of the 2olh Legion in Britain, then 
stationed at Deva (Chester). On his return to Rome, at the end 
of three years, he was made censor, raised to (he rank of patrician, 
and appointed governor of Aquitania (74-7S). Appointed consul 
suffertus in the follow’ing year, he wa.s'admitted into the college of 
pontiffs and made governor of Britain. In the same year he be¬ 
trothed his daughter to Tacitus. 

Agricola spent at least seven years in Britain. After concjuering 
the Ordoviccs in North Wales and the island of Mona (Anglesey), 
during the next two years he advanced to the Tails (Tay; others 
read Tanaus, perhaps the north Tyne), and in his fourth campaign 
fortified the country between Clota and Bodotria (the firths of 
Clyde and Forth) as a protection against the attacks of the Cale¬ 
donians. Having explored the coa.sts of Fife and Forfar, he gained 
a decisive victory over the Caledonians under Galgacus at the 
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Graupian hill. (Sfc Bun ai.\ ; Roman.) Between cadiipaigns he 
buftied himself in helping forward the Romanization of his prov¬ 
ince. But his successes had aroused the suspicion of Domitian. He 
was recalled to Rome, where he lived in retirement, refusing the 
proconsulship of Asia. He died in 93, poisoned, it was rumoured, 
l)y the emperor's orders. 

Ser Tacitus, Agricola; Urlich’s Dc Vita ct Honorihus Agricolar 
(i8()K); Dio Cassius, xxxi.N. 50, l.vvi. 20; T. Mommsen, Provinces of 
the Roman Empire (Enp. trans., 18H0), i. 183-184, 1Q4. 

AGRICOLA, JOHANNES (originally Schneider, then 
Schnitter) (1494-1566), German I’rolestant reformer, was born 
April 1494 at Eislehen. whence he is sometimes called Magi.stcr 
Jslcbiu.s. He studied at Wittenberg, where he met Luther. In 1510 
he accompanied Luther to the great assembly of German divines 
at Leipzig, and acted as recording secretary. He taught and 
preached the Lutheran doctrine in Frankfurt, Eislehen and Witten¬ 
berg, but in 1536 an old controversy broke out more violently than 
ever. Agrit ida was the pioneer of the ,\ntinomian here.sy, vvhiih | 
maintained that while the unregimerale were still under the Mosaic 
law, Christians were entirely free from it, being under the gosjiel 
alone. During the bitter controversy with Luther that followed. 
Agricola in 1540 left Wittenberg secretly for Berlin, where he ad¬ 
dressed a letter to the elector of Saxony, whiih was generally 
interiireted as a recantation of his views. Luther, however, was 
not satisfied, and Agricola remained at Berlin, where Joachim II. 
of Brandenburg appointed him court preacher and general super¬ 
intendent. With Julius von I’llug and Michael Holding, he ])re- 
pared the Augsburg Interim of 154S. He endeavoured in vain to 
appease the Adiaphoristic controversy (vee AniAPiioRiSTS). He 
died during an epidemic of plague on Sept. 22. 1566. 

BniMOOKAeiiv .—See Cordes, Joh. Agricola's ScJiriflcn mogUchst 
vcrzcichnrt (Altona, 1817); Life liy G. Kawerau (18S1), who also 
wrote the notice in Hauck-IIerzog, Rcakticyk. fitr prot. Thcol. 

AGRICOLA, RODOLPHUS (properly Roilof Huys- 

mann) (1443-14185), Dutih scholar, was born at Ballo near 
Groningen, Aug. 23 1443. He was educated at Louvain, Paris, 
;md at Ferrara, where he attended the lectures of the celebrated 
'Fheodorus Gaza (1400-7S) on the Greek language. In 14S2. on 
the invitation of Johann von Dalberg, bishop of Worms (1445- 
1503), he accepted a professorshij) at Heidelberg, and for three 
>’ears delivered lectures there and at Worms on the literature of 
tireecc and Rome. By his personal intluenre much more than by 
his writings he did much for the renaissance of learning in Gc'r- 
many; and Erasmus and other critics of the generation immedi¬ 
ately succeeding his own are full of his jiraisi's. He died at 
Heidelberg on Oct. 28 1485. His principal work is Dr invrutionr 
dialrctica, lihri Hi., in which he attacks the scholastic philo.sophy 
of the day. His collected works ware edited by Alarcl tCologne, 
i580)- 

See T. F. Tresling, Vila el Merita Riidolphi Agricolac (Groningen, 
1830) ; V. Bezold, R. Agricola (Miiruhen, 1884); and Ihrn, Der 
Humanist R. Agricola, .sent Lcben und .^eine Schrijten (I’adcrb., 1SQ3). 

AGRICULTURAL ARTICLES. Agriculture is treated in 
these pages under various headings, an enumeration of which will 
help the reader to consult any part of the subject. 

I’or a general account of agriculture, reference should be made 
in the first place to the article AoKicuLirRE; A General Sur¬ 
vey, and to the sections on agriculture appended to the articles 
on the different nations. 

As to the operations of agriculture, sec the articles Cultiva¬ 
tion; Soil; Sowing; Ferttliz£:rs; Drainac.e (*f Land; Plant 
Breeding; Rotation of Crops; I)ry-Farmin(.; Arable; Weeds; 
Reaping; Thrashing (Threshing); Ac.ricultural Machin¬ 
ery AND Implements; Electrical Power in Agriculture; 
Tractors; etc. 

The busine.ss and organization of agriculture will be found 
treated under Agricultural Co-operation; Agricultural 
Credit; Agricultural Economics; Agricultural Education; 
Agricultural Insurance; Agricultural Organization, and 
Agiucultural Research. Reference should also be made to the 
articles on Allotments; Small Holdings; Farm Organization 
AND Equipment; Farm Management; and Farm Valuations. 


Land Tenure; Economic and Agrarian Aspects is treated 
under that heading, and there is an article on Farm Rents. The 
various institutions connected with agriculture are treated under 
the headings; International Institime of Agriculture; Agri¬ 
culture, Chambers of; Agricultural Societies and Show’s; 
.Allotments Organization. For a discussion of farm relief 
legi.slation since 1928 in the United States see Federal Farm 
Board. For statistics, see Agricultural Statistic's; Agricul¬ 
ture, Census of. and AuKict i.tukal Prices. As to agricultural 
employment, the articles Agkiculi ural Labourer and Agricul¬ 
tural Wages should he consulted. Coming to the jiroducts of 
agriculture, in addition to general articles entitled Cereals and 
('rops, each main product is given special treatment under its own 
heading. 7'hus, the cereals Wheat, Barley, Oats, Maize (India.n 
Corn) are the subject of special articles. Crain Production 
AND Trade has lengthy treatmcuit. Rck>t-Crops are given a head¬ 
ing, while Turnip, Potatcl Mangel, etc., have separate articles. 
There are also articles on Crass and Grassland and Alfalfa, 
Lucerne or Purple Mkdick. 

As to animals and nu'at, articles may be consulted on Cattle. 
Sheep, Pig. Beef, Mutton, 1 'ork, Bacon and Ham, in addition 
to the general accemnt under Meat. I'hcre are articles on I'eed- 
iNG Stuffs and Livestock I'EFmiNO and Ensilac;e. As to dairy 
uork, reference should be made to F)aiky Farming (a general 
account), and to the articles Butter, ('heese and Milk. On 
special subjects, articles will be found under Egg; I-'ruit Farm¬ 
ing; Flower; Fi.ax; Hop; Beet; Beekeeping,; Poultry and 
P ui'LTRY Farming. 

Finally, the t'xceeclingly important subject of agriculture in the 
tropics, upon which the livelihood and daily bread of a large 
.section of the world's jiopulation may come to clejumd, will be 
found treated under Tkopic:Ai. Agricultl'RE, while sefiaratc head¬ 
ings are provided for tropical and subtropical products such as 
Tea; Coffee; Cocoa; Lndistry and Trade; Jute; Rubber: 
Production and Manufacture; Gutta Perch a; Hemp; To- 
iiAcco; Arrow'root, etc. 

AGRICULTURAL BUSINESS METHODS: Farm 

Organization and Eqcipme.nt, Farm Management. 

AGRICULTURAL CO-OPERATION. The develop¬ 
ment of agricultural co-operation has taken widely different courses 
in variou.s countries according to their specific needs. The main 
difference to be observed i.^ between countrii's which arc primarily 
producers of agricultural commodities for export, and those which 
produce m.^iinly for home consumption. In the former, the co- 
opi.-rative movement has chiefly concentrated upon the organiza¬ 
tion of marketing; in the latter—apart from the development of 
rural credit and insurance—mainly upon the purchase of farm 
requisites, or the formation of co-operative dairy, bacon or other 
producing societies. Although this broad distinction holds good, it 
is nevertheless true that practically all types of co-operation are 
to be found to a greater or kssi r extent in (he principal agricul¬ 
tural countries. 

Co-operation in Great Britain —.Agricultural co-operation 
in Great Britain may be said to have begun with i.solated experi¬ 
ments during the 19th century, but very little re.sultcd from these 
early attempts. The Agricultural Organization Society in 1901 was 
the centre of the movement from its formation until it was 
wound up in 1924. During this period a great many societies were 
established. 

The period following the war of 1914-18 brought forth a con¬ 
siderable intensification of the efforts to promote co-operation 
amongst British farmers, and the Agricultural Organization Soci¬ 
ety was assi.sted by grants from the State. A number of new soci¬ 
eties were formed between 1918 and 1924. Unfortunately the.se 
efforts met with only limited success, and the creation of new- so¬ 
cieties was largely offset by a considerable number of failures. 
This was due to several factors—to the rapid fall in agricultural 
prices which took place after the spring of 1920, to the fact that 
a large number of the new societies were small and financially 
weak and were therefore unable to secure < ompelent management, 
to the failure of many societies to adopt certain principles in co¬ 
operation which in other countries had proved to be essential, and 
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to the lack of interest shown by farmers themselves. 

Among agricultural co-ot»crat.ive societies in Great Britain the 
moat successful have Iwen the relatively large-scale societies con¬ 
cerned with the .su|)[>ly of farm requisites, a few dairy societies, 
and a certain number of others engaged in the sale of eggs, wool, 
fruit and vegetables, etc Mention shoulfl be made of the forma¬ 
tion of the Agricultural Wholesale Society in 1918, which was an 
attempt to provide a central whoh's.ile organization from which 
the local rcciuisite societies could obtain their supplies; its rela¬ 
tion to the latter was similar to that between the co-operative 
w'holesale societies and the retail consumers’ co-operative so¬ 
cieties. Such central wholesale societies had for sc)me years been 
an integral part of the agricultural co-operative organization in 
several Kuro[)ean countries. 

Co-operation in Europc.^—In western Europe, w'here the ma¬ 
jority of (ouniries were importers of food or were approximately 
sclf-.'^upjjorting, the growth of co-operation w'as mainly in the di¬ 
rection of develofdng rural credit sotiefies (srr AcRicirLTURAL 
(’hi.oit) or of societies for the purchase of agricultural requi¬ 
sites, though often combining these function.'^ with that of the 
.sale of produce;. But even here, Denmark, conducting a con¬ 
siderable «‘Xport trade, develojaed its marketing organizations on 
co-operative lines in addition to its highly organized system of 
sui)j)ly socic-ties; indeed if has been tlie model upon which manv 
cd' the.* marketing organizations in the newer countries have been 
based. Leaclershiii in agricultural co-opc-rntion has belonged to 
Germany and Jlenm.ark. 

A general char,act eristic ot the buro[»ean co-oj)erative move¬ 
ment is that both in its origin and suhseciuent dc‘velo[)inent there 
has been a certain idealism which has given it a special vitality. 
Thu.s, in Denmark, the tnovernemt was associated with a moral 
educational revival accompanied with the development of the 
people’s high schools; in Belgium the co-t>j)era(ive organization 
had a basis of religious and social culture; in (IcTmany the birth 
of the co-op<‘rative cre-dif movement was largcdy a question of 
the .social rc'genc'ration of the rural population. In most of these 
rases it started with the cdubbing together of a small number of 
villager.s to carry out a rcunmon object, whether it was the piir- 
ch.ise or sale of produce, or the provision of credit. But, although 
built up upon this small foundation, the movement gradually as¬ 
sumed a different character through the c'onscdidation of the .small 
units into large federated organizations, the gradual centralization 
of control, and tlu’ developmetU of many of the features of big- 
scale enterprise. Inclcrd. fc-deration d(">c ribes in a word (he mod¬ 
ern development of the co-opc'ralivc* movement in most agricul- 
lur.il countries, j 

Idle' main divisions of the co-operative movement in Europe ■ 
have iK-en supply, production, marketing, credit and insurance. ' 
Oilier minor, but important, branches are the co-operative use of i 
farm macliinery, cattle breeding, the sup[ily of eledric light and ’’ 
f>ower. the manufacture of jxitnto meal and potato alcohol, fores¬ 
try and tishing. 

Supply Societies.—These have aimed at purchasing agricul¬ 
tural requisites in bulk at wholesale prices and delivering them to S 
members .at cost. They have been widelx’ develofied upon “Roch- i 
dale” principles, the goods being delivered to memliers at certain ! 
fixeil prices and the profits of the societies being distributed 
among.st its memlxus as a “dividend" in proportion to the gross 
amount of their purchases This jiriuciple applies in manv Euro- 
iH-an countries, though an exception is to be found in France ' 
where (he profits ol (he “syndic.ats" go to the formation of a 
reserve fund which belongs to (he members equally, irresj>ectivf* ; 
ot the amount of thidr |»urchases The tendency in the develop- ; 
men! ot these societies is to federate the local distributive societie.s j 
to central wholes.ile societie,s on the general plan of the Briti.sh 
distrifmt ive movement, 

In (term.my, the pioneer society in the movcmenl towards 
wholesale federation was the Haas Society at Insterburg. founded 
in 1871. This example was subsequently followed by the rest of 
Germany, membership of the provinciai wholesales In'ing usually 
confined to the local distributne societies. The first jicrmanently 
successful federation among*'! consumers’ stores in Denmark 


started in 1884 with the formation of the Co-operative Wholesale 
Society of Denmark amongst the societies on Zealand (Sjalland), 
for the supply of farm requi.sites as well as ordinary household 
requisites. Four years later a similar wholesale society w’as started 
in the Jutland Peninsula, and in 1896 these twm were amalgamated 
into one organization—the Co-ojierative Wholesale Society of 
Denmark. Since then it has made remarkable growth. 

In Switzerland similar jirogress has been made. The V^erband- 
Ost-Schweizcrischer - landwirtschafllicher - Geno.ssenschaften was 
funned as a central society. The business was divided into two 
departments—the agricultural, dealing with seeds, manures, cat¬ 
tle food, etc., and the store department, dealing with household 
requisites. The organization also undertook the sale of members’ 
produce, though its .supply side remain.s its more important func¬ 
tion. In France, the local, and more particularly the communal, 
“.syndicats agricolcs,’’ united in departmental unions, and these 
unions formed the starting jxiint of larger organizations—the 
“unions regionales.” 

Production Societies.—I’robably the most successful branch 
of productive co-operation is to he found in the dairy socic-ties 
existing in large numbers in all countries in which agricultural 
co-operation is firmly established. Leadership belonged to Ger¬ 
many and Denmark. Switzerland, France, Holland, Belgium and 
some of the countries of south-eastern Europe have also made 
(onsiderable progress. Ireland, too, was one of the most successful 
countries in developing co-ojierative creameries. (See Ckeam- 
ERIES.) 

Mention .should be made of the b u on lac lories .ind egg and 
poultry societies, the former of which have been brought to a 
high degree of efficiency in Denmark. These are factories requir¬ 
ing a considerable amount of capital and jirovided with sub¬ 
sidiary plants for the disposal of by-products. They are usually 
financed by loans jointly and severally guaranteed by the mem¬ 
bers. and receive (he pigs from members under contracts binding 
them to .supply their whole output for a period of years. The in¬ 
dividual bacon factories arc federated in the National Federation 
of Danish Co-operative Bacon Factoru's, with head offices in Co¬ 
penhagen. One of the most remarkable achievements of this co¬ 
operative organization is the improvement of breed which it has 
enabled producers to bring about. .A close sliidv of (he require¬ 
ments of the British market (the principal export market) com¬ 
bined with scientific pig breeding under the supervision of the 
Government and the National Federation of Co-oiierative Bacon 
Factories, has led during the last 40 xc'ars to an improvement in 
cjuality. without parallel in other countries. 

Marketing.—To Denmark also belong.s the ( redit of beginning 
co-operative marketing. The tendency was to establish strong cen¬ 
tral selling or export agencies of which local productive societies 
were members. The need for co-oiaeration among the local co¬ 
operative societies gavT (he impukse towards the centralization of 
marketing, and the formation of provincial and ultimately na¬ 
tional a.ssociations, but many difficulties were e.xperienced before 
(he structural development of the marketing organizations was 
complete. The turning point wvas reached when the principle of 
binding contracts for the supply of produce was adopted. Under 
this sy.stem the members of a local co-o[)erative marketing asso¬ 
ciation undertook to supply the whole of their produce to their 
society for a term of years. The term ranged from one to as manv 
as :o years. On this firm foundation it ha.s lieen found possible 
to build up the modern organization which markets the greater 
ixart of Danish agricultural produce The local units, having a 
democratic membership control, are usually federated to the cen¬ 
tral society on “commodity" lines, that is to say, the federation of 
local societies is usually concerned with one agricultural com¬ 
modity or commodities of clo.sely allied character. Members are 
paid for produce by an advance at the time of delivery followed 
by a distribution of the profits at certain internals, The produce 
thu.s delivered is classified and graded at the headquarters of the 
association, and the initial payment is made on the basis of this 
classification. For the purpose of marketing, the produce is 
“pooled.” These principle.s—contracts, commodity organization 
and {moling—form the basis upon w'hich a great part of Danish 
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co-operative marketing is conducted, and have been widely copied 
in America, Canada, Australia and elsewhere. 

The bencfiLs which agriculture has derived from the European 
co-operative system are many. By the centralization of purchase 
and of sale, considerable economies have been effected, not merely 
in consequence of the elimination of the middleman and of bulk 
handling of the produce, but by the remo\'al of the powers of ex¬ 
ploitation which buyers and sellers of agricultural commodities not 
infrequently cxcrci.sed over unorganized farmers. In organized 
marketing, large-scale handling has enabled scientific grading and 
.standa»'dization to be carried out, which in turn has led to the pro¬ 
duction of standard grades of produce and standard breeds of live 
stock on the farms. This again, as in the case of baron, has led to 
a genera] improvement in the quality of farm produce, and has 
greatly added to the competitive strength of the central c.Tport 
associations in foreign markets. Their products have earned a repu¬ 
tation for uniformity and sustained high quality against which un¬ 
organized farmers have found it increasingly difficult to comjietc. 

Canadian Wheat Pools.—Canada affords some remarkable 
e.\amp)les of the development of large scale co-operative market¬ 
ing enterpri.se, of which the wheat organization is the most sig¬ 
nificant. The Saskatchewan Co-operative Elevator Company orig¬ 
inated in the widespread discontent which was felt by farmers at 
the growing [lowers of the elevator companies. 

Alberta followed the le.ul of Saskatchewan by setting up the 
Alberta I'armers’ Co-operative Elevator Company in 1913, and 
four years later this company was taken over by the United Grain 
(Growers, Limited. The movement towards centralized marketing 
has undergone further important developments. For tlic purpo.se 
of .selling, an organization known as (he Sa.skat the wan Co-opera¬ 
tive Wheat Producers, Limited, was formed, with headquarters at 
Regina. Members of the comiiany, who already form a substantial 
proportion of the wheat growers in the province, enter into a five 
years’ contract to sell the wheat through the company. Very .simi¬ 
lar arrangements have been made in Manitoba and Alberta, the 
resficctive organizations being the Manitoba Co-operative Wheat 
Producers, Ltd., with hea(l(|uartcrs at Winnipeg, and the Alberta 
Co-o{>crative Wheat Producers. Ltd., with headquarters at Cal¬ 
gary. To (omj)lete the system of centralization only one .stej) re¬ 
mained, namely, to unite the three provincial pools into one or¬ 
ganization. This step was taken. The Canadian Co-operative 
Wheat Producers, Ltd., with headquarters at Winnipeg, was 
formed as the central selling agency for the above three pro¬ 
ducers’ pools, and operated for the first time in respect of the 
1924-25 crop, 'riie handling of milk, butter and cheese, the mar¬ 
keting of wool, live stock, jioultry and eggs, fruit and other pro¬ 
duce by co-operative entcrjirise ha.s also made considerable ad¬ 
vance in Canada since the World War of 1914-18. 

Australian "Wheat Pools.—The co-operative wheat pools of 
Australia are an examjile of a somewhat different character, since 
they came into being as the result of direct State action iu order 
to meet the abnormal conditions during (he War. They have 
brought about a fundamental change in the system of marketing 
wheat in that country. The original scheme was compulsory. It 
was entered into by the Governments of the Commonwealth, the 
States of New South Wales, Victoria, South Australia and Wc.stern 
Australia for the [.lurpose of realizing to the best advantage the 
wheat harvests of the respective Stales, and for making advances 
to fanners pending the realization. The scheme was first applied 
to the 1915-16 crop, and it was subsequently decided to deal with 
the succeeding crops on the same principle The duty of realizing 
the crop was i)lnced in the hands of the Australian Wheat Board, 
consisting of ministerial representatives of the Governments of 
the Commonwealth and the respective States, and one representa¬ 
tive of the growers from each State. 

In each State a local board or commission controlled the opera¬ 
tions of the scheme within its area, and the local board effected 
all local sales, including sales to millers. Under arrangements 
with the Australian banks made by the Commonwealth and State 
Governments, advances were made to farmers upon delivery of 
their wheat at railway stations to the appointed representatives. 
The proceeds of the wheat sales were applied, as realized, in re¬ 
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duction of the Ixink over-drafts which had been used for the pay¬ 
ment of advances and expenses. In 1922 the compulsory pooling 
of wheat was abandoned, but the principle of pooling the export¬ 
able surplus was continued on a voluntary basis under the respec¬ 
tive State Governments. Under this scheme, as in the case of the 
compulsory* scheme, each State ultimately received, in resjiect of 
the grain actually shipped, the average net profit from the over¬ 
seas realizations, which, after paying expenses, was distributed 
f>ro rata amongst the growers. 

Mention mu.st also lx‘ made of the rapid growth of agricultural 
co-operation in India, which has mainly taken place during the 
present century. Indian co-operation bears a much closer re¬ 
semblance to European than to the American or Australian sys¬ 
tems .As in Germany, it has been developed largely to provide 
credit (and in.surance) facilities, and to a limited extent for the 
purchase of requisites and the sale of produce. (X.) 

THE UNITED STATES 

For more than half a century farmers of the United States have 
been actively interested in the co-operative way of doing busi- 
ne.ss. As early as 1S70 and in i.solated cases even before that, 
farmers in this countrv’ were banding themselves together into local 
groups and were marketing farm [irodurts,purchasingfarmsupplies,and 
providinj' themselves with farm liusiness services on a co-operative basis. 

The first broad expansion in the development of co-operative organ¬ 
ization in this country occurred under the stimulus of the Granger 
movement, whiih reached the peak of its activity during the early 
’70s. Later, further stimulus was given to the movement by other 
farm organizations such as (he Farmers' Educational and Co-operative 
l^nion, (he Farmers’ Alliance, the American Society of Ecpiity, and 
more recently, of course, by the American Farm Kurcau. But, gen¬ 
erally .speaking, agricultural coofieration as it has clevelofiod in this 
country represents a movement separate and distinct from the gen¬ 
eral farm organizations. It is wholly an economic movement concern¬ 
ing itself primarily with the marketing of farm products, the pur¬ 
chasing of farm supplies, and the providing of farm business services 
on a co-operative basis. 

During its early years the movement was beset by many failures of 
the local associations, chiefly because of the unsound business inac- 
tices. Much has been done to correct these weaknesses. Sounder busi¬ 
ness imicfices have been adojited and operating policies have been 
changed from time to time to meet changing ecamomic conditions. 
The co-operative princijiles, however, remain much the .same today as 
they were 50 years ago, Demoiratic control, limited returns on cap¬ 
ital, and distribution of saving.s on a patronage basis still remain the 
dominant features of co-operative activity in this countrjc Agricul¬ 
tural co-ojieration in the United States ha.s made its greatest gain 
.since 1915. No other period of similar length in the history of the: 
movement has given rise to as many aivsoe lafions as were formed 
during the years 1915 to 1921. In 1921 more than 12,000 a.ssociations, 
scattered throughout the United States, were in operation. Since that 
time, (he number of active associations has declined slightly, but with 
a definite trend toward the formation of large-scale associations oper¬ 
ating on a State-wide or regional basis, me*mbcrship and volume of 
bu.siness has continued to expand. In 19.(9. almost ir.ooo a.ssociations 
reported an aggregate membership of .(.,(00,000 and a grand total 
bu.siness of $2,100,000,000. 

In the Uniter! .States, co-operatives have developed largely along 
commodity lines and the status of the movement can best be described 
by treating it in this manner. 

Dairy Products. —In volume of bu.sines.s and in number of mem- 
ber.s, dairy co-operatives lead all other commodity groups. Scattered 
throughout 4.5 States are more than 2,400 dairy co-operative organiza¬ 
tions staling miik, cream, butter, cheese and other dairy products for 
almo.st 7,«;o,ooo farmers. Approximately 48% of all the fluid milk. 
39% of all the butter, 25% of all the cheese and lesser amounts of 
other dairy products pas.s through the control of ro-ojicrativc market¬ 
ing organizations at one stage or another a.s these products move from 
farm to consumer. 

Livestock. —The co-operative livestock marketing associations may 
be divided roughly into two groups: (i) those operating primarily at 
terminal markets, and (2) those operating primarily at country points. 
The first group is composed of 43 large terminal sales associations 
with 12 branches operating on 42 of the larger markets in the United 
States. This group of associations handles about onc-fifth of all the 
livestock sold at public stockyards. The latter group is composed 
chiefly of local associations engaged primarily in assembling and ship¬ 
ping. In 1940 there were about 850 associations of this type in opera¬ 
tion. A few of the local associations do their own selling, but the 
large majority of them consign the livestock to commission associa¬ 
tions on the terminal markets. 

Grains—Co-operative grain handling facilities, which vary from 
inexpensive portable elevators to million-bushel terminals, are to be 
found in nearly every s<*ction of the nation where grain is produced on 
a commercial scale. These facilities arc the property of more than 
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2,(too Kiain ro-oi)(:rativrs which in turn arc owned by .560,000 farm¬ 
ers. 'i in- typical local elevator has a membership of joo to 200 per¬ 
sons, each of w'hom owns (»ne or more shares of stock in the organ¬ 
ization. Grain is received from both members and non-members and 
generally the prevailing price is paid at the time of delivery. Like¬ 
wise, farm sujiplies such as Iced, fertilizer, coal and machinery arc 
sold at “going” prices. Any earnings or savings made by the asso- 
(iation are later distributed ns patronage flivirlends on the basis of the 
volume of bu'^iness transacted. Many of the local elevators hold mem- 
hershiji in large regional sales ageni ie.s through which much of the 
grain is niarkeferl. 

Fruits and Vegetables. — In all of the important commercial 
growing areas, producers ol fruits ami vegetaldes have developed co- 
(/perative marketing associations. More than 1,100 associations located 
in 4«5 states are now- fif>4o; in operation. The greatest development 
has txiurred in producing areas laithest Irom the large eastern mar¬ 
kets. Calilornia, Elorida, Colorado, Oregon and Washington are the 
leading stales. Ajiproximately 60',^ of all the citrus produced in this 
(ountry i.s marketed by co-oper.itive organi/.alions. More than xSo 
association.s, .Mattered over 55 stales, are marketing potatoes. Apples 
corning mainly irom the I’atifu northwest, (he .Shenandoah v'alley, 
and the eommeicial areas of Michigan and New \'ork, are handled by 
7s associations. Strawberries from Lctnisiana, Mis.souri, Arkansas, 
Kentucky, Virginia and other commercial areas are iilacecl on the 
market by iz3 co-operative associations. Many other fruits and vege¬ 
tables are hanclled in substantial volume by co-opc-rative organizatiems. 
Some- of the more important cjf thc-se arc' grapes, prime's, peaches, pears, 
bcMns, celery, tomatoc-s, lettuce and as|jaragu.s. 

Cotton. -(looperation among ecitlon farmers in this country has 
developed along three clistincl lines; (i) cotton marketing associations, 
{2) culton gins and (3) lottonsccc] oil mills. EiltccTi large-scale cen¬ 
tralized niarkc'ling as'.cx ialion.s, most of which are operating on a 
state-wide or regional basis, report an aggregate rmnibersliip of 2S0,- 
000 Kilton larrnc'ts. and during reient years bava- hanclled from 1,500,- 
000 to 2,000,000 hales of ec»Uon annually. The cotton gin movement 
has reacht'cl its greatc*s( d('V('lo|mient in Te.va.s and Oklahoma wdiere 
;0/I to 25',< of thc' c rop is ginned through laitnc'r-owned and farmer- 
opc raled plant.s. The movemc'ut is gradually spreading to other cotton 
stales and at Ic-ast a few co ciperativt' gins will be found in Missis- 
sipf)i. Nc'W Mexico, Arizona, Calilornia, Louisi.ina and Alabama. New¬ 
est of fhc' cotton co-operative tiilericri'-c's arc the colton-.seed oil mills. 
Itx' ic)4o there w'erc' si.K in operation. The' Jirst of Ihc'sc' w,is organi/c'd 
in ii)2i and has operated continuously since tliat time. Of the other 
live', two were organizicl in icj.'i.i, two in and onc' in ncpy 

Wool. - Approximately 50,000 farmers :inil ranchmen, scalfc-red 
thrctugliout llie United States, are nciikc'ting wool co-o[»eraliv«'Iy. The 
greate r part of tfu- wool marketed c o-o|)eralix c'lv is hanclled by 25 to 
.iO large-scale' centralized associations which operate on a slate-wide 
or regional basis. Thi'.se co-operatix I'S assemble', graile, w.irehouse and 
.sell the wool for their iriernhers. Much cjf ihc' wool hanclled by this 
gioup ol associations is marketed througli (lie office' of the National 
Wool Marketing Corporation of Ifoslon. 'fhe remainder ctf the a.s.so- 
(iations are mostly local wool jkjoIs. Gener.illy thc.si' organizations are 
small and oftc'ii serve luit a .single' count). In mo^t cases they arc 
inlormalty organized and frecpientl)' are inactive except for a month 
or two at shearing time. 'Mu' wool is assc'mbled and sometimes is of- 
tcred tor .sale to the highest bidder, sometimes ron^iLMUcl to another 
CO ciperative, and sonu'lirnes sold direct to the rnilK. 

Poultry Products. —'riie principal Inisinc'.ss of some 200 as.'^ocia- 
tions is that ol marketing eggs ;incl poultry for 100.000 farmc'rs. In 
addition to ihc'se 200 a'^sociations, apt^ro-ximatclx' some 700 other co¬ 
operatives are handling poultry products as sideline enterjirises. Chief 
among these are a number of loeal <ci-operalix'e creameries located, 
for the most pait, in the' niidilte waslern states. In the far western 
•slale.s of ('alifcK nia, Oregon, Washington, Idaho and Utah where 
intensive commercial poultry ]iroduetion ha.s developed on a large 
sialt', ponltrxnun now own and operate .some of thc world’s largest 
egg, poultry and turkey marketing a.ssoiiations. At least eiglit a.s.so- 
iiations located in this area transact an annual volume of business in 
excess of $i,ooo,ooo each. In the eastern state.s, w'here producing 
ureas lie within I'asy reach of large' consuming centres, the auction 
method of .selling eggs and poultry has become very popular. In this 
area j 6 egg and poultrv auctions are now in operation. All of these 
have been organized since 1930. 

Other Farm Products. —More than i5,cx)o farmers located 
mainly’ in California, Oregon, Georgia and V'irginia are marketing 
nuts co-operatively. Eleven associations with a combined membcr.ship 
of 70,000 are marketing tobacco. Marketing hay is the principal enter¬ 
prise ot eight associations and a srcondiiry enterprise for at least 40 
others. There are 25 to 30 sugar beet bargaining associations. In the 
southern state.s there arc eight or ten co-operatives manufacturing 
cane sugar. And onc or more associations arc handling each of thc 
following proclurts. maple sugar and maple syrup, honey, nursery 
stock, pulpvvood, tung oil. brnomcorn and fox fur. 

Farm Supplies. —One of the outstanding developments in the 
field of agricultural co-operation since iqjo has been the rapid growth 
of v>urcha.smg associations. From less than i,c 300 associations in igao, 
the numher had increased I0 2.6cdo in 19.59. Volume of busine.ss in- 
crea.scd from Sso.cxio.ooo to J.iiSiOOO.ooo during the same period. 


Membership has grown to almost 1,000,000. Many of the marketing 
associations handle farm supplie.s a.s 3 sideline activity. Some of the 
fruit and vegetable association.s supply their members with fertilizer, 
spray maleriaLs and packing supplies. Some of the dairy associations 
handle separators, milk pails, strainers and milk cooling equipment. 
Grain elevators quite generally handle feed, coal, salt, twdne, hardware 
and other supplies for the convenience of their member-patrons. 

Mutual Insurance. —Farmers’ mutual insurance companies, the 
first of which was organized mure than 100 years ago, represent one 
of the oldest forms of co-operative activity in this country. The 
primary purpose of this tyjie of rural co-operative is to provide in¬ 
surance on a cost basis. 'Ehe 1.900 companies now active report an 
aggregate membcr.ship of ,5,263,224 and a total of more than $11,000,- 
000,000 of insurance in force. 

Mutual Irrigation. —Located mainly in thc w'cstern state.s arc 
appro.ximately 2,500 mutual irrigation companies. These are volun¬ 
tary associations of persons engaged in producing farm products 
under irrigation. I’hc.se mutual companies differ from the commercial 
rompanii'S in that they are operating on a non-profit basis; they 
differ from the irrigation districts in that membcrsliip and financial 
support are generally voluntary. 

Mutual Telephone Coinpanies. —Farmers’ mutual telephone 
companies are now operating in every state in the union. Some 2,000 
of (hi'se repre.sent fairly large formally organized companies operating 
complete telephone systems including a switchboard. More than 
30,000 others represent small informally organized groups of farm 
people who have pooled their effort.s and construct eel neighbourhood 
lines. In many instances, these co-operatively operated lines provide 
the only telephone .service available in the community and if it were 
not for them these communities would be entirely without telejihone 
communication. 

Rural Electric Co-operatives. —.Among the newer undertakings 
by co-operatives is tlial of bringing I'lectric {>ower to rural com 
iiuinilies. .Sinci' the Rural Flectrification atlniini'^tration was created 
in 19 . 15 , Ill*" number of farms in the I’niled Stales provided with 
electricity has more than doubled. Much ot tin’s has been accom¬ 
plished through the co-operative form ol organization. 

HtuLioGRAPUY.—Joseph G. Knapp and John H. Lister, Cooperative 
Vurchdsing of Farw Supplies, Farm Uredil Admini.^tration I 3 ul. i 
(.Sept, 1935) ; Ward W. Felrovv, Cooperative A/tirkelinj; of Agricultural 
ProJucts, Farm Credit .Administration Kui. 3 (Feb. i()i6); Chastina 
Gardner, Cooperation in Astriculture, A Selected and Annotated Bihli- 
Of^raphy With Spreial Referent r to nrk etiug, Furcha.sutf^, and Credit, 
Farm Cn'dit .Administration Bui. 4 (Max' 1936); R. H. Fdsworth, 
Statistics of Farmers' Cooperative Busintws Organizations IQ20-1 ojy. 
Farm Credit Administr.ilion Bui. 6 (May 1956); Henry H. Bakken 
and Marvin A. Schaars, Economics of Cooperative Marketing (1937) J 
French M. Hyre and othcr,s, A Statistical Handbook of Farmers' Co¬ 
operatives, Farm Credit Administration Bui. 26 (.Ndv. 193S). 

Other bulletins and publications by the Farm Credit Administration 
and by the stale agricultural colleges cover a wide range of topics in 
this field. 

American Cooperation, published annually by thc American Insti¬ 
tute of Cooperation, contains proceedings of the Institute. 

(W. W. Fe.) 

AGRICULTURAL CREDIT. The credit needed in agri- 
cull ure is of two kinds. 7'he first is long term credit, required to 
facilitate land purchase or the execution of improvements; the 
.second i.s short term or personal credit, required to finance the 
growing, harvesting or marketing of crops, etc. Systems of agri¬ 
cultural credit as they exist today in various jiarts of the W'orld 
may be roughly distinguished according to whether they are based 
on a co-operative princ iple or not. Co-operatix e credit has been 
succes.sfully devclciped in Europe (with thc marked exception of 
Great Britain) and in India. In most of the newer countries co¬ 
operative systems have been relatively unsuccessful, and other 
means of financing agriculture have had to he found. 

Great Britain.—There are very few' British institutions spe¬ 
cifically engaged in providing credit for agriculture, the bulk of 
farm credit being furnished by the joint stock banks and trades¬ 
people. insurance companies and prix afe mortgages. In regard to 
long term credit, two institutions (the Earmers’ Land Purchase 
company and the Lands Improvement company) have, however, 
sought to specialize in this business. ^Phe former has aimed at 
lending money on mortgage for land purchase, but its operations 
have been on a very restricted scale. The latter, founded in 
1858 and operating under special acts of parliament, has lent 
Inward of £13.000,000 for the purpose of carrv'ing out certain 
t>T)es of land improvement. Apart from these, farmers and land¬ 
owners have mainly had to rely for long term loans on bank over- 
draft-s .secured by the deposit of title deeds and private mortgages. 
In regard to short term credit, for several years prior to World 
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War I attempts were made to establish co-operative credit socie¬ 
ties in Great Britain on the Raiffeisen model (which had had such 
widespread success in Germany and other continental countries). 
In iQio there were 31 co-operative credit societies in Great 
Britain with 663 members; during and after this war there was a 
substantial decline in their number and membership. 

In 1922 the subject of credit was considered by a committee 
appointed by the minister of agriculture, and its report was pub¬ 
lished early in 1923. Its recommendations were adopted by the 
government, and the Agricultural Credits act 1023 was passed 
in July of that year. The objects of this measure were: (i) to 
enable persons who bought their holdings during the currency 
of the Corn Production acts (April 5, 1917 to June 27, 1921) 
when prices were exceptionally high, to obtain mortgage loans 
from the state repayable within a maximum period of 60 years; 
(2) to establish co-operative credit societies with powers to bor¬ 
row from the state. The latter were based on limited liability, 
each member being entitled to hold any number of £\ shares 
upon w^hich 5s. had been paid up, and to borrow in proportion 
to his share holding. The credit societies could borrow from the 
state £i for each share so held. 

Under the first of the above provisions, mortgage loans were 
granted to the gross value of £5.000,000. Very little interest was. 
however, taken by farmers in the formation of co-operative credit 
societies, only nine societies being actually registered under the 
act, of which four never commenced ofierations. In view of the 
small response to this measure, state atlvances to credit societies 
were discontinued in March 1927. Subsequently, the government 
stated its intention of introducing a f)ill dealing with this subject. 

Germany.—Germany may be regarded as the birthplace of co¬ 
operative credit in Europe, 'fhe typical organizations have been 
the Landschaften or credit unions (tor long term credit) and the 
Raiffeisen banks (for short term credit). 'Ilie former ori«inated 
as far back as 1770, and gradually extended not only in Ger¬ 
many, but to Denmark, Hungary, Russia, Poland. Norway and 
elsewhere. The basic principle was the i.^sue by the Landsi haft of 
bonds based on estates mortgaged in its favour—the bonds being 
secured upon the collective guarantee of the members of the 
Landschaft. The borrower was jiaid not in cash but in bonds 
which he could realize on the market. He had the right to repay 
by annuity or by special instalments, or to camel the loan by 
;)urchasing and tendering bonds. Landschaften bonds were re¬ 
garded as first-class securities, and during the period 1910-14 
were quoted on nearly equal terms with the loan bonds of the 
empire. The principle of the Raitfeisen banks, which were em¬ 
powered both to make loans and to take deposits, was originally 
that loans were secured by the collcclivc unlimited liability of all 
the members. Limited liability was, at a later date, adopted by 
a .small number of these societies. In some ca.ses they added to 
their credit business that of purchasing supplies for the members, 
such as seeds, fertilizers, coal, etc. Under Raiffeisen’s personal 
guidance the local credit societies were affiliated to central loan 
banks, which subsequently received assistance from the state. 
The wonderful growth of these societies into a vast banking 
organization, without incurring any serious losses, is perhaps with¬ 
out parallel in the history of finance. In 1924, out of 38,000 
registered agricultural co-operative societies in Germany over 
19.500 were rural banks. 

The postwar inflation in Germany, involved the whole credit 
organization in acute difficulties, and with the collapse of the paper 
mark, confidence was destroyed and depositors ceased to lend 
their money. For these reasons German agriculture found itself 
faced with an extreme shortage of capital, interest rates rose to 
a very high figure and farm mortgages became, for a period, un¬ 
obtainable. After the stabilization of the currency and the intro¬ 
duction of the rentenmark, drastic reorganization of the credit 
machinery became necessary. A central institution of agricultural 
credit, the Rentenbank-Kreditanstalt, an offshoot of the Renten- 
bank, was established, which operated through the previously 
existing credit institutions. Ultimately, with the aid of loans raised 
in the United States, the situation was considerably relieved and 
rates of interest substantially reduced. 


France.—The conspicuou.s feature of agricultural credit in 
France is the state sub.''idy which it carries with it. Under the 
Miiinc act of 1S94 members of one or more 

agricultural syudicat could constitute a credit society, whose 
capital was obtained by subscription of members. The credit 
society became a jihaU' of the syudicat. A considerable growth 
of these societies look place with the assistance of a voluntar>' 
organization which prepared model rules. In 1897 if made a 
condition of the renewal of the charter of the Bank of France 
that it would place at the disposal of the state without interest 
40,000,000 francs, together with an annual share in the profits 
of the bank, for the assistance of agricultural credit. In 1899 
regional banks were created, the members of which were the local 
credit societies, and the above su!)sidy enabled the regional banks 
to reduce their rate of interest to the credit societies, and con¬ 
sequently to provide cheap credit to farmers. The number of 
regional banks in igji was 69, with nearly 5,000 credit .societies 
aflilialed to them. The extension of (he system to the provision 
of long term credit wa.s made under ads of 1910 and 1920, which 
permit a maximum loan of 40.000 francs to individuals to facili¬ 
tate the acquisition and management of rural properties. 

Canada.—In Canada credit unions have been more .successful, 
and over 150 with a membership of more than OO.ooo have been 
organized since loob, mainly in (Jucbec and neighbouring prov¬ 
inces. By a number of acts the provinces of Canada have also 
.sought to extend the facilities for .short term credit to farmers. 
These include the Livestock Fneouragernent act, 1917, of Alberta, 
under which persons may form an association and jointly apply 
to the Livestock Commi.ssioners for a loan; the Livestock Pur¬ 
chase and Sale act, 1913, of Saskatc hewan; the Rural Credits act, 
1917, of Manitoba, and a similar act in Alberta, both designed to 
promote co-operative credit. Mention should also l)e made of the 
Ontario I'arm Loan act and the Agricultural Development act 
passed by the Ontario Legisl.iture in 1921—rlesigned both to assist 
land settlement and to provide short term loans. As regards long 
term credit, legislation has been enacted by the separate prov¬ 
inces. Manitoba pas.sed Manilol)a Farm Loan act, which became 
effective in 1917, and was suljscquently amended in 1919 and 
1921. 'Hie act established the Manitoba I'arrn Loans association, 
which serves as the lending agency between the provincial govern¬ 
ment and the farmers, and is governed by a board of five mem¬ 
bers including a Cornmis.sioner of Farm Loans. Lo.ins are secured 
upcjn first mortgages on farm lands and arc rcquiyahle by annual 
instalments in 30 ycar.s. Saskatchewan has passed legislation on 
similar lines (the Saskatchewan Farm Loan act, 1917), and 
Alberta has followed the general lines of the Farm Loan act in 
the United States. 

Australasia.—The development of agricultural credit has re¬ 
ceived and i.s still rca eiving a considerable amount of attention in 
Australia and New Zealand. In mo.st states of Australia state 
credit institutions, such as state savings banks, make a siiecially 
of providing agricultural credit. A number oi acts have been 
passed in recent years dealing with the .subject of rural credit, 
among which mention should be made of tl]ie Commonwealth 
Bank (Rural Credits) act 1925 making provision for financing 
producers’ organizations in marketing their produce. An account 
of these measures is to be found in the Australian Year Book 
1925. In New Zealand a Ro3’’al Commission on rural credit pub¬ 
lished a report in 1926 which was followed by two acts of parlia¬ 
ment, the Rural Advances act 1926 and the Bank of New 
Zealand act 1926, both designed to assist the development of long 
term agricultural credit. 

India.—^The development of agricultural credit in India has 
mainly followed the European model, and has made consi.stently 
steady progress. TTie first act legalizing co-operative credit so¬ 
cieties was passed in 1904. This act was replaced by an act in 
1912 which closely followed the English Friendly Societies act 
and permitted other forms of co-operation. The number of rural 
credit societies under this act exceeds 40,000 and these are mainly 
modelled on the Raiffeisen plan, 

Bibmocraphv. —R. M. Cahill, An Enquiry into Agricultural Credit 
and Agricultural Co-operation in Germany Louis Tardy, 
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THE UNITED STATES 

The past hundred years have seen a continuously increasing 
need in the United States for credit to finance farm operations, in¬ 
cluding the purchase and improvement of farm land and the pro¬ 
duction and marketing of crops and livestock. The increased cost 
of farm land, the use of conirneri laJ fertilizer, power machinery, 
and many other factors have (onirihuled to increased credit needs. 
As a re.sLiit a large pcrcenluge of farmers use credit. Fanners fre¬ 
quently have to go in debt To get in the fanning business, cither 
to buy equipment or land. To become landowners, most farmers 
have to supplement their savings with borrowed capital. The 
majority of farmers do not have sufficient working capital to 
supply their need.s at all seasons of the year. 

Rural crefiil, during the years in which farmers’ credit needs 
were expanding, did not keep pace with the demand. Interest 
rates in some sections were abnormally high. At the turn of the 
century farm organizations and others interested themselves in 
the problem. Commissions were sent to Europe to study the farm 
mortgage systems in operation there. Finally, the congre.ss of the 
U .S. pas.sed the Federal Farm Loan Act of 1Q16, which provided 
for the establishment of a farm mortgage credit .system. In 1923 
provision wa.s made for a .system of federal intermediate credit 
hanks which are wholesale credit agencies discounting agricul¬ 
tural paper. Ten years later, the Farm Credit administration was 
organized bringing together these and other federally .sponsored 
credit serviies under one supervising federal agency. The Farm 
CTedit Act of u;33 provided for a system of production credit, 
suiiervised by the Farm Credit administration, with local associa¬ 
tions making loans directly to farmers and obtaining loan funds 
through the federal intermediate credit banks. This act al.so 
authorized the establishment of 13 banks for co-operalives under 
tile Farm Credit administration to make loans to farmers’ mar¬ 
keting. purchasing and business service associations. The Farm 
Security administration, the Rural Electrification admini.stration 
and the Commodity Credit corporation also arc sources of credit 
for farmers and fanners’ co-operatives. Three states have oper¬ 
ated rural credit systems but these were (1940) in liquidation. A 
number of stales invest school and other funds in farm mortgages, 
riie rural credit system thus includes commercial and private 
agencies, such as commercial and sav ings banks, insurance com- 
(winies and individuals, supplcmiented with government-owned 
institutions and government-supervised co-o{.x;rative imstitutions. 

Long-term Credit. —Farm mortgage credit for purchasing 
farm land and making permanent improvements is used in much 
larger amounts hut by a .smaller number of farmers than credit 
for .short-term production needs. ITie mortgage indebtedness of 
farmers in the IJ.S. was $3,200,000,000 in 1910. It increased 
during and following VV^orld War I to a peak of $10,800,000,000 
in 1923. After 11)23 if declined year by year to $6,400,000,000 in 
Jan. 1943. In 1940, 52% of the total was on farms in the 12 
north-central slate.s. 

The relative importance of different sources varies among the 
v.irious regions. In 11)43 imjwrtant sources were the 12 federal 
land banks, $1,603,000,000; life insurance companies, $891,000,- 
000; the land bank commi.ssioner, $512,000,000; insured commer¬ 
cial banks. $471,000,000; Farm Security administration, $164,- 
000,000. A large part of the balance was held by individuals. 

An outstanding change in farm mortgage credit in the lo-year 
period, 1928-38, was the shift in sources of credit. The refinancing 
activities of the federal land banks and land bank commissioner 
resulted in large increases in outstanding loans of these agencies. 
On June 30, 1939, these two sources accounted for 374% of the 
farm mortgage debt of the country. Investment of life insuranco 


companies in fann mortgages dropped from 22.9% of the total 
farm mortgage debt to 12.4% over the lo-year period, 1928-38. 
Joint stock land banks in 1928 holding 7% of the farm mortgage 
debt had liquidated their holdings to 1.1% on June 30, 1939- 

The Federal Land Bank System. —Funds for farm mortgage 
loans were formerly brought into farming areas largely through 
banks. Selling farm mortgage notes in their original form became 
the usual practice. It was generally necessary to find a borrower 
who wanted a mortgage of a given amount, covering a certain 
period, and with definite terms. A s>'stem was needed which could 
standardize farm mortgages and hold them as collateral against 
which bonds could be marketed. The federal land bank system 
was established by the Federal Farm Loan Act of 1916 to meet 
these needs. The joint stock land banks, also established by this 
act and in 1928 holding a peak of $667,000,000 in farm mortgage 
loans, were placed in liquidation by the Emergency Farm Mortgage 
Act of 1933. The 12 federal land banks operated under the super¬ 
vision of the Federal Farm Loan board until 193,3, when the board 
was abolished and the banks placed under the supervision of the 
newly organized Farm Credit administration. The 12 federal 
land banks make long-term farm mortgage loans largely through 
national farm loan associations, local co-operatives, organized in 
the first instance by 10 or more farmers desiring loans totalling 
at least $20,000. In 1928 there w'ere 4,500 to 5,000 national 
farm loan associations in the U.S. Consolidation of associations 
has resulted in a decrease in number to 3.484 active on Dec. 31. 
1942. Each borrower subscribes to stock in the national farm 
loan a.ssociation equal to 5 % of his loan. Tlie association sub¬ 
scribes to federal land bank stock. The 12 banks had a paid-in 
capital of $217,506,258 on Dec, 31, 1942. Of this amount, na¬ 
tional farm loan as.sociations owned $97,365,018, or 457^1, and 
the U.S. government, $117,176,065, or 54%. About $3,000,000 
wa.s owned by direct borrowers. 

Federal land bank loans can be made only to farmers or pros¬ 
pective farmers. No land bank loan may e.vceed ^0% of the ap¬ 
praised normal value of the land plus 20% of the appraised value 
of the permanent insured improvements on the land. The maxi¬ 
mum amount loanable is $50,000. The term may extend up to 
thirty-odd years. All loans are made on an amortized basis. Pre- 
I)ayment privileges are allowed after five years. Borrowers may 
deposit money in good years to meet instalment.s in bad years. 
Funds for making loans are obtained by the sale of long-term 
bonds. The 12 banks are jointly and severally liable for the pay¬ 
ment of principal and interest on all bonds issued. The bonds are 
not guaranteed by the U.S. government. The irnerc.<^t rate on new 
loans may not exceed by more than 1% the rate borne by the last 
bonds is.sued. The contract rate on loans through national farm 
loan associations on Mar, i, 1944 was 477. ddiis rate has been in 
effect from 1935. From i()i7 through Dec. 31, 1943, the federal 
land banks made loans totalling $3,376,000,000. Federal land 
bank loans outstanding on Dec. 31, 1943, totalled $1,358,000,000. 

Land Bank Commissioner Loans. —As a result of the col- 
Iap.se in farm prices, farm income and land values, thousands of 
farmers from 1932-35 were faced with foreclosure. Emergency 
measures were necessary. The Emergency Farm Mortgage Act 
of May 12, 1933, authorized the land bank commi.s.sioner of the 
Farm Credit administration to make farm mortgage loans of a 
more or less emergency character. These loans may be made up 
to 75% of the value of the mortgaged property but cannot ex¬ 
ceed $7,500 to one individual. Funds for making loans are ob¬ 
tained through a government-capitalized institution, the Federal 
Farm Mortgage corporation, which is.sued government-guaranteed 
bonds aggregating $1,651,559,000 from its e.stablishment in 1934 
to June 30, 1939. Part of these funds were used to purcha.se fed¬ 
eral land bank bonds. As the law stood (May 1946) the 
authority of the commissioner to make loans expired on July i, 
1946, From Aug. 23, 1933 » th® federal land banks have acted 
as agents in making and handling these loans. Some 613,000 com¬ 
missioner loans, totalling $1,127,662,036, had been made to Dec. 
31, 1943. Although a large percentage of loans were used for re¬ 
financing purposes, many young farmers have used these funds to 
supplement federal land bank loans for the purchase of farms. 
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The Faim Security administration makes first mortgage loans to 
enable a limited number of competent tenants, sharecroppers and 
farm labourers, unable to obtain credit elsewhere, to purchase 
family-size farms of their own and to make needed improvements 
on those farms. Loans may cover 100%, of the appraised value of 
properties acquired but may not exceed $12,000. The rate of in¬ 
terest is 3%. Annual payments of interest and principal are 4.3%. 
To July I, 1943- loan.s made aggregated $i8S.ooo,ooo. The Fed¬ 
eral Housing administration is authorized to insure loans made to 
buy and improve farms or to modernize farmhouses and other 
buildings. Fifteen per cent of the amount of a loan must be used 
for materials and labour for new construction or repairs. 

Terms and Conditions of Farm Mortgage Loans.— 
Marked changes have occurred in the term.s and conditions of 
farm mortgages from iqt; when the 12 federal land banks first 
introduced the amortization principle into farm mortgage lending 
in the U.S. Prior to this, loans were made ordinarily for {periods 
from five to ten years. As farmers were often unable to accumu¬ 
late enough money to pay off a mortgage in that length of time 
the loan was usually renewed, entailing considerable expense. Fol¬ 
lowing the lead of the federal land banks, most insurance com¬ 
panies and some commercial banks are making loans covering 
longer periods and often repayable on an amortized basis. 

The trend in interest rates on farm mortgage loan.s was upward 
from 1917 to 1921, and then gradually downward from the curly 
19205, except for a short period around 1930. Farmers in mo.st 
sections were (1944) obtaining farm mortgage credit at the low¬ 
est rates ever available in the U.S. Federal land banks were mak¬ 
ing loans at a contract interest rate of 4%. The interest on instal¬ 
ments coming due prior to July i, 1944, payable at 3^/0. 
Land bank commissioner loans were made at 5%, with all interest 
instalments maturing before July i, 1944, payable at 3l%- Th^ 
U.S. government reimburses the banks and the Federal Farm 
Mortgage corporation for the difference between the contract 
rale and the temporarily reduced rale. Interest rates of .some 
commercial banks and insurance comjjanies compare favourably 
with these rates in territorie.s where they make most of their loans. 

Short-term Credit.—It is estimated that from 60% to 80% of 
the farmers in the U.S. use some form of short-term credit each 
year. The largest source of production credit is commercial banks, 
which on June 30, 1943, had short-term agricultural loan.s out¬ 
standing totalling $1,316,385,000. Most country banks are either 
directly or indirectly affiliated with the Federal Re.serve banks, 
which makes it possible for them to obtain short-term loans or 
redi.scount eligible notes. Tlicir Joan rales vary from 5% to 10%. 
Credit advanced by merchants and dealers in farm products is 
usually much more expensive. Many farmers’ co-operative buy¬ 
ing and selling associations grant some credit to their members. 
Production credit associations with loans outstanding on June 30, 
1943, totalling $256,991,000 are an increasingly important source 
of production credit. Since 1933, some 530 production credit 
associations have made production loans to fanners and livestock 
men. Twelve production credit corporations, one in each fann 
credit district, helped to organize, capitalized in part, and now 
supervise the local associations. Funds for making loans are 
obtained by discounting farmers’ notes with the federal inter¬ 
mediate credit banks. 

Each farmer-borrower owns class “B” stock in the production 
credit as.sociation equal to 5% of his loan. The capital stock of 
the production credit associations on Dec. 30, 1942, was $104,246,- 
194, of which $21,989,942, or 21.1%, represented class “B,” vot¬ 
ing stock owned by 265,749 farmer-members of the associations 
and $82,256,252, or 78.9%, w^as class “A,” non-voting stock held 
by the corporations, farmers and other private investors. 

From Feb. 24, 1939 to March 1944, the rate of interest charged 
on production credit association loans had been 4Wo- Prior to 
that date it wa.s 5% but a reduction in the Federal Interstate 
Credit bank discount rate on the date specified enabled the asso¬ 
ciations to lower their rate. 

Most loans are made on a budget basis. That is, a farmer ar¬ 
ranges for his credit for a season and the money is advanced as 
he needs it. He repays the loan when the crops and livestock 


financed are sold. Interest is charged only for the time a farmer 
has the money. 

In making production credit association loans careful considera¬ 
tion is given to farming plans and the ability of a farmer to repay 
a loan from the sale of farm products, rather than basing the loan 
entirely on the value of the collateral. 

Another source of agricultural credit in a few localities is credit 
unions. 

At limes many farmers are unable to qualify for loans from 
bank.s and production credit associations. To meet the needs of 
this group, the United States government has provided emergency 
loans from appropriated funds or those advanced by government 
corporations. Under this heading may be grouped emergency crop 
and feed loan.s; loan.s made by the Regional Agricultural Credit 
corporations, and rehabilitation loans of the Fann Security admin¬ 
istration. lliere were outstanding on Dec. 31. 1943, $107,600,000 
of “emergency crop loans”; $40,000,000 of “drought relief loans” 
made in J934-35, nnd $12,100,000 of “orchard rehabilitation 
loans.” The Regional Agricultural Credit corjjoration was very 
active in 1932-33 and was revived to make emergency loans in 
i()43. Outstanding loans, amounting to $144,600,000 at the end 
of 1934, were down to $4,000,000 in 1942, but increased to $32,- 
000.000 at the end of 1943. The Farm Security adminkstration, 
developed from various relief activities among farmers in the 
middle ig3o.s, carries t>n a program with low-income farmers. On 
July I, 1943, outstanding rehabilitation loans amounted to $380,- 
300,000. 

Federal Intermediate Credit System.—The 12 federal in¬ 
termediate credit bank.s were established in 1923 under the Agri¬ 
cultural Credits act as wholesale credit institutions for agriculture, 
to provide production and marketing credit for periods longer 
than those ordinarily supplied by commercial bank.s. In 1933 thc.se 
hanks w'ere placed under the Farm Credit administration and 
form one of the permanent units in each of 12 Fami Credit di.s- 
tricts. ITie government had paid-in capital (Dec. 1942) in the 
J2 banks totalling $60,000,000, and they had accumulated earned 
surpluses of $20,400,000. Funds to lend are obtained largely from 
the sale of collateral trust debentures. Tlicse are not guaranteed 
as to either interest or principal by the U.S. government, but 
have been readily salable at low rates of interest. 

These bank.s under the law are authorized to discount paper of 
any production credit association, bank for co-operatives, national 
bank, state bank, trust company, agricultural credit corporation, 
incorporated livestock loan company, savings in.slitution, co-oper¬ 
ative bank, credit union, or farmers’ co-operative. Production 
credit associations accounted for about 75% of the loans and 
discounts of the intermediate credit banks in 1939. Loans to 
farmers' co-operatives through the P'arm Credit system are 
handled largely by the 1 2 lianks for co-operatives which use the 
facilities of the federal intennediate credit banks in obtaining 
part of their loan funds. 

Farmers’ Co-operatives.—^The farmers’ co-operative move¬ 
ment in the United States has shown large growth in the past 50 
years. In 1937 a national survey gave the business of some 10,500 
farmers’ marketing and purchasing associations as exceeding 
$2,000,000,000 in a year. TTie capital of these associations is 
provided by farmer-member subscriptions and retains from the 
net proceeds of the products handled. Additional capital is often 
needed to sujiplement the association’s funds in peak operating 
periods or to con.struct plants and to buy equipment. 

To supply additional capital, fanners’ co-operatives have a num¬ 
ber of sources of credit. Commercial banks funiish a consider¬ 
able portion of their credit needs. Beginning in 1923 the fed¬ 
eral intennediate credit banks made loans to farmers’ marketing 
and purchasing co-operatives on the security of commodities in 
storage. Since 1933 loans to co-operatives through the Farm 
Credit system have been handled largely by the banks for co-oper- 
atives which obtain part of their loan funds from the federal 
intermediate credit banks. The Agricultural Marketing Act Re¬ 
volving fund, administered by the Federal Farm board from 
1929 to 1933, provided funds for effective merchandising, facility, 
and commodity loans to farmers’ marketing associations. Loans 
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from thi.s fund were curtailed when the banks for co-operatives 
were established in 1933. 

The 13 banks for co-operatives, one in each of tlic 12 F'ami 
Credit districts and a (entral bank in Washington, D.C., make 
fa(ility, operatinj^ capital and commodity loans to farmers’ mar¬ 
ket ing and f)ur(basing' associations and to mutual companies. 
About 30% of the borrowings of marketing and purchasing asso¬ 
ciations outstanding at the peak period in 1936. according to 
the national survey, came from the banks for co-operatives. 

dhe Commodity Credit coriiorafion, organi/.ed Oct. 17, 1933, 
by executive order, provides funds bir prodmers and farmers’ 
co-operatives to finance the (arrying and orderly marketing of 
certain agricultural commodities recommended by tlie secretary 
of agriculture and apjiroved liy the president. Loans authorized 
at a fixed rate per unit on basic commodities, such as cotton, 
corn, wheat or wool, may he obtained by producers through hanks 
or other lending agetK ies on forms proviiJed by the Commodity 
Credit corporation. 'I'he corjjoration aKo makes direct loans. 
Loans of the corfioralion outstanding on July i, 1943, excluding 
loans held by banks and other tin.ini ing institutions, totalled 
$218,535,000. The Rural Electrification administration provides 
funds to co-operative associations of users for financing the con¬ 
struction and operation of rural electric systems. On July i, 
1943, such loans amounted to $327,588,000. 

JliBLicaacAi'ii V..E. S. Sparks, History and Theory of Ai:,ru ullttral 

Credit in the tmlrd (1932) ; Erieda Baird and C. L. Benner, 

Ten rccirs vj Ttdenil Jnlennediate Credits (lo.yU; American Insti¬ 
tute of Bankint;, Tunn C redit Administration Farm Credit 

Administration, Annual Reports (1(133-4:’), Farm Credit Quarterly 
(1936 41); U.S. 1 )( purtment of Attrii ulture, A^rirultural Finance Re¬ 
view (193H-43); W. G. Murray, A^riLulturul Finance (i()4r); I>. C. 
Horton, H. C. Larsen and N. J. Wall, Farm-Mortftaitr Credit luicil- 
ities in the United States (1(142). (E. B. Ru.; X.) 

AGRICULTURAL ECONOMICS. Agricultural economics 
is the science wliich treaLs of the conditions, laws and institutions 
that affect the wealih-gclting and wealth-u.sing activities of farm¬ 
ers as individuals and of agriculture as an industry. Tlius, it is 
(oneerned not only with the economic problems of the individual 
fanner in prodm ing and marketirn; his products, and in fm.iru ing 
his operations, but also witli the economic aspects of the politiial. 
legal and other soi ial relationships of farm people among them- 
selve.s and with the rest of society, including the community, 
stale and nation. 

'Hie scope of agricultural economics range.s, for example, from 
the acejuisilion, organization and use of the means of production 
on the indi\it!ual farm to the broad programs and policie.s which 
aflect the halaiue of all interests in the production, consumption 
and conservation a .pei ts of agriculture. «1( im ludes, in addition, 
the study of the chaiai (erisiics. behaviour and control of agricul¬ 
tural prices, the elements of cost in agricultural jiroduction, the 
problems of agrit ultural marketing, the methods of financing all 
phases of agriculture, the social and econohiic prolilems inherent 
in the ownership and use of agricultural land, the geography of 
agricultural produc tion, and finally, the welfare of farm people as 
conditioned and determined by the foregoing a.spccts and by the 
size and distribution of farm population a.s related to agricultural 
opportunities. 

'Fwo methods of study have been used by workers in this field. 
The primary method has been to collect basic data regarding 
farmers, tarms and institutions that serve rural people as well as 
more general economic data concerning agricultural subjects. As 
a [wrt of this method, various research techniques have been 
apiiliecl to the data to ascertain those general principles which 
underlie the economy of rural people and institutions. A second 
method of approach has been to select from currently accepted 
principles of econotnics those considered hcljiful in the analysis 
of the problems under study. The two approaches, of course, 
have never been entirely separated and as the work has developed 
they have come to be more and more combined. Some studies 
have been confined to problems such as the economic organiza¬ 
tion of farms and of markets, while others have dealt broadly 
with issues involved in community, .state, national and inter¬ 
national policies which atfect farmers, con^iumers or even entire 


populations. 

The emphasis upon agricultural economics as a special phase of 
economics is based on man’s dependence upon the products of 
the .soil to meet his primary needs, e.spccially for food, clothing 
and shelter, as w'ell as upon the large number of people who are 
engaged in the occupation of farming. In fact, the basis of the 
most pressing problem among people throughout the w'orld i.s 
man’s relationship to the availability of food and other agricul¬ 
tural materials. Agricultural economic problems have become 
more acute with the development of commercial agriculture and 
the growth of the world's population from the beginning of the 
i8lh century. The abundance of food produced in relation to 
population in some of the newer countries, including those of 
North and South America, Australia, New Zealand and parts of 
Africa, gave rise to problem.s of maintaining a profitalde, well- 
balanced agriculture based upon domestic and foreign demand. 
On the other hand, the pressure of population upon the food sup- 
f)ly in den.sely populated countries, such as India and China, has 
been re.sponsible for many social conditions peculiar to such coun¬ 
tries. Trimitive methods in such countries are largely the result 
of the scarcity of raw materials, land and capital goods, in rela¬ 
tion to population. Under either set of conditions, the attainment 
of a balance between agriculture and the rest of the industry of a 
country and the development of international trade rLdationship.s 
which will enhance the well-being of the pe()[)le are romiilex prob¬ 
lems of major importance. Economic problems which have arisen 
frcjm either a commercial or a subsistence agriculture have re¬ 
sulted in specialized research in airrii ultural cHonomics. 

Agricultural ec onomics as a s> ^tematically organized body of 
knowledge i.s largely a product of the 20th cc-ritury. In the United 
Slates, for example, following 1850, the inceiition of labour- 
saving machinery, improved transiiortatiun and communit alien 
facilities, and the bringing into cultivation of extensive fertile 
land areas rapidly e.xpanded prodintion to the jioint of burden¬ 
some surplu.ses. The amount of wheat production in excess of 
domestic needs in the U.S. at the end of the loth century, for 
example, compared favourably with the total production of an> 
lcuro})can country. These surpluses, ollered uiion world market.',, 
helped to disorganize the agriculture in Euroiiean countries, and 
led to greater dependence upon the importation of food. With 
e.xpanded grain production in some countries, improved transpor¬ 
tation facilities and deficit food production in other countries, 
the comparative advantage among different countries led to in¬ 
creased specialization in production and to expanded world trade 
in agricultural products. The importance of these problems in 
both surplus and deficit countries naturally drew the attention of 
trained economists and technically trained agricultural workers 
interested in economics. It was in thi.s setting that modern agri¬ 
cultural economics came to be recognized as an important agri¬ 
cultural science. 

EARLY CONTRIBUTIONS TO AGRICULTURAL 
ECONOMIC THINKING 

Many references, both secular and religious, point to the im¬ 
portance of agriculture in the econornii. life of early people. In 
ancient Greece, knowledge pertaining to religion, ethics, law, eco¬ 
nomics and philo.sophy attained a degree of .systematic treatment. 
Ari.stotle recognized the importance of the so-called art of money¬ 
making, and obsen'ed that husbandry and stock rai.sing consti¬ 
tuted the true and proper art of money-making, with the exchange 
of goods given a secondary place, Aristotle’s recognition of man's 
dependence upon production, exchange and consumption, stands 
as one of the early recorded contributions to economic thinking. 
Erom the time the division of labour and exchange began to 
characterize organized society, agriculture has generally been ac¬ 
corded an important place in economic thought. 

Some early Roman writers considered the revival and reform 
of agriculture to be fundamental in preventing the moral cor¬ 
ruption of the nation. The economic importance accorded agri¬ 
culture by the Romans is expressed by Cicero in the statement 
that “of all means of acquiring gains, nothing is better than agri¬ 
culture, notUing more firoductive, notlung more plea.sant, nothing 
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more worthy of a man of a liberal mind.” Roman writers, Cato, 
Columella, Varro and Virgil, paid special attention to technical 
agriculture and rural economy; they opposed large estates, absen¬ 
teeism and the spread of slavery, but praised small-scale farming. 
Pliny lamented that the large estates—latifundia—had brought 
ruin to Italy. 

During the middle ages, 400 to 1300 a.d., much of the land of 
Europe was cleared and brought into agricultural use. The feudal 
system tended to provide for local self-sulliciency although goods 
and services were limited. Some new patterns of land settlement 
were undertaken, but there was a tendency for the agriculture to 
develop in similar ways. However systematic the thought of that 
period may have been, it has not contributed much lasting in¬ 
fluence on present-day agriculture. Monks and other members 
of religious orders which were large landholders studied the 
Roman writers. In the i3Lh century, Walter of Henley, in Eng¬ 
land, wTote a number of manuscripts on agriculture, which domi¬ 
nated the field until the i6lh century when they were superseded 
IfV works on husbandry and surveying, in 1534, credited to John 
l itzherbert. The breakdown of feudalism in the 18th century- 
ojiened the way for more systematic thinking regarding economic 
life and well-being. 

The place accorded agriculture in the economic life of a nation 
received major consideration at the hands of the French physio¬ 
crats under the leadership of Dr. Erangois Que.snay in the iStli 
eentury. 'Phe physiocrats praiseil agriculture for bringing into 
existence a net product {prof/uit net} and stated that if the order 
or laws of nature were followed nature would be found provi¬ 
dential in meeting human needs. In fact, they regarrled all other 
industry to be .sterile and agriculture as the only new .source of 
wealth, because agriculture wais the only industry that produced 
more than was put into it in the form of laliour and capital. 

AGRICULTURAL ECONOMICS IN THE 19 TH CENTURY 

Great Britain. —In the agricultural hi.story of Great Britain, 
throughout the 10th century, there appeared much of the founda¬ 
tion upon which modern agricultural economics has been de¬ 
veloped. In the classical school of economics, David Ricardo and 
Thomas R. Malthus deserve mention for their contributions of 
[)rinc 4 )lcs related to the economics of agriculture. Malthus took 
the point of view that nature instead of being munificent wa,s 
niggardly, in the sense tliat population tended to outrun the food 
Mipply. Instead of looking upon agriculture as producing a net 
product, his theory' was that as the .supply of land became limited, 
man was forced to mov e to juiorer and poorer grades of land. A.s 
this expansion in production became neces.sary, the best land pro¬ 
duced a product above the cost in labour and capital required to 
jiroduce the same amount of product on the poorer grades of land. 
Thus, he pointed out, in his essay on the Principle of Population, 
published in 1803, that, since population tended to increase by a 
geometric ratio while agriculture increa.sed only by an arithmetic 
ratio, eventually po[)ulation would tend to outrun the fotid supply. 
This would force man to operate succcs.sively lower grades of land 
except in,sofar as checks on population, such a.s famines and wars, 
retarded or reversed the trend. It was this theory in particular 
that gave Malthus and some of his associates the name of the 
“pessimists.” His theory was developed when England w'as ex- 
lieriencing a .shortage of food sujifflie.s at home. 

Undoubtedly this theory was used by Ricardo in his develop¬ 
ment of a more complete explanation of rent, Ricardo’s theory of 
rent, in brief, was that, with the growth of population, it became 
neces.sary to cultivate land of an inferior quality and that, as 
labour and capital were added to land in use, a reduced return 
was received for the added effort, or a diminishing return. Rent 
of land he regarded to be that share of the product of the soil 
which the landowner could charge for the use of the “original 
and indestructible powers of the soil.” Land rent to Ricardo, 
therefore, represented the return from the better grades of land 
above that obtained from the labtmr and other costs expended 
on an equal area of low-grade land which produced just enough 
to attract labour and to justify the other co-ots incident to pro¬ 
duction. The extent of cultivation on the lower grades of land 


would be determined by the needs for food. He further recog¬ 
nized that the best grade of land would profitably absorb more 
labour and other costs than an equal area of low-grade land. Thus. 
Ricardo recognized both the intensive and exten.sivc margins of 
cultivation. While many criticisms and refinements have been 
made, the contributions of Malthus and Ricardo, in pointing out 
the differential return from bnd of different grades, are funda¬ 
mental in the economic theory' of land rent, although the incor¬ 
poration of capital in land makes it dilTicult to determine true 
economic rent. .'Xmong the criticisms should be included those 
made in the 19th century in the United States by H. C. Carey. 
E. List and F. A. Walker, and in Germany by J. H. von Thueneii, 

The industrial revolution of the 18th century required markecl 
adjustments in agriculture to meet the new conditions. As agri¬ 
culture look on more of a commercial aspect , Jethro "I'ull, Charles 
Townsend, and Rnbert Bakcwdl introduced farming innovations 
which helped to meet the changing agricultural conditions. Wil¬ 
liam Marshall, in his surveys of Briti.sh agriculture, published in 
1785, and Arthur ^'oung, mainly in the next decade, as author and 
as secretary of the board of agriculture, deserve credit for careful 
study of agricultural practices and the development of a popular 
interest in agricultural economic problems. Marshall gave his 
book the title of Rural Economy and covered both agricultural 
l)ractice and rural life. The writings of James Caird, Z^z/gZ/x// 
Fanning in iSyo and iSyi, and R. E. Brothero, The Pioneers and 
Progress oj English Fanning, in 1888, anal>zed the problems of 
the individual farmer and the relationship of farm profits to the 
well-being of the landlord and of the nation. 

lircat Britain, in cuniniun with the United States, Germany 
and other countries, felt the effeU of the decline in j)rice.s of farm 
jiroducts following the end of the Napoleonic wars in the 19th 
century. As a result, in 1833, a parliamentary commission was 
appointed to study agricultural problems. 'Diis rejzort found no 
magic solution for farm problems, but recommended changes in 
farm practice witli special reference to farm leases to permit 
farmers to depart from specified crop rotations. This focuscHl 
attention upon the need for adjustments in rent because of the 
uniertainty of prices, and U))on compensation to tenants for un¬ 
exhausted improvements which they had placed on farms and 
from which they had not received full benefit before (hey were 
required to quit the proizcrty. This was intended to induce tenants 
to improve the properties. Writings dating from 1650 had advo¬ 
cated legislative action respecting landlord-tenant relationships, 
but the bill introduced in parliamcMit in 1850 entitled, “A Bill for 
the Improvement of the Relation between Landlord and Tenant 
in England and Wales,” ])Ut the i.-.sue into clear jiersjiectivc. An 
Auricultural Holdings act dealing with the relationships of land¬ 
lords and tenants was iia.s.sed in 1883 and was modified at inter¬ 
vals by later acts. This legislative action based upon practical 
local experience provided arrangements which tended to standard¬ 
ize and develop inijimved landlord-tenant relationships. 

Germany.—In Germany, Albrecht Thaer occujncd much the 
.same place w-ith re.sfzect to agriculture a.s did I'ull, Towaisend, 
Uakewcll. Marshall and Young in England. He introduced new 
practices on his ow’n farm; he published in 1798, a three-volume 
work on English agriculture, which was followed by further pul)- 
lications dealing with the fundamentals of agriculture. A.s a re¬ 
sult of his work, tile king czf J’russia induced him to establish an 
agricultural school and exjierimental farm near Berlin, His in¬ 
terest was in the economic phases of farming as well as in the 
physical and biological [iroblcms. One of his students, Johann 
Heinrich von Thuenen, gained recognition for his pre.sentation of 
economic consicicration.s in determining the crops which farmers 
should grow under varying conditions of soil, transportation and 
markets. In Der Isolierte Staat, published in 1826, he criticized 
and refined Ricardo’s theory of rent, pointing out that rent re¬ 
sulted because of location and relative transportation costs as 
well as from gradations in the productivity of land. 

By the close of the 19th century, the more important German 
universities were offering courses in the field of agricultural eco¬ 
nomics, From the standpoint of cmphasi.s, one could divide the 
profes.sors of agricultural economics in Germany into two groups; 
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those who approathc<J the field from a backjjround of political 
and social economy, and those who were trained primarily in the 
technical phases of agriculture. An exception was Freiherr von 
der Goltz at the Agricultural College of Bonn, who included in 
his instructional work the history of agriculture, farm accounting, 
the economics of farm management and the political economy of 
agriculture. Von der (Joltz deserves attention for his attempt to 
round out the field of agricultural economics, treating the eco¬ 
nomic problems whiih the farmer meets in his farming opera¬ 
tions, as w(‘ll as those which affect him but are beyond hi.s im¬ 
mediate conlrijl. 

Cerrnan thought continued to distinguish between what might 
be termed farm management {Hr.triehslehrr) and agricultural 
policy iAyrarpolUik'). 'ITie ft)nner refers to those economic prin¬ 
ciples of farm management which lead to maximum net profits 
from the operation of a farm; while the latter is concerned with 
providing an Oj)[)ortunity, under the assumed legal and social 
order, to all persons in agriculture in accordance with their skill 
and activity, and helping to remove barriers to or to establish 
procedures for the development of the agricultural industry as a 
whole. In addition to Von der Goltz and Von 'Huienen, credit 
must be given Wilhelm Roscher, who published a book entitled, 
Nationalokonomik dcs Atk>'rhau('s, 1854, yt'ar.s to 

Max Sering for contributing to the basic: principles which aided 
in tiie developmc'nt of agricultural economics in the United States. 

United States. —Economic problems of agriculture received 
increasing attention in the United States in the period 1S80 to 
icjcro. In general, this was a period of falling jirices and of a 
ra[)idly e.xpanding agriculture. The low purchasing jiower of farm 
products had been accentuated by the ra{)id development of rail¬ 
roads and im|)rovc'ments in farm machinery which led to a rapid 
increase yiarticularly in the production of wheat, corn, hogs and 
cattle. This expanded production and resulting low ycrices coin¬ 
cided with a deflation in the currency. Because of inability to pay 
debts, and the large number of mortgage foreclo.sures, fam^ers 
.sought relief through governmental action. 

Attention was attracted to the economic difficulties of agricul¬ 
ture by the Grange and the Farmer’s Alliance following 1870, and 
the efforts of the Populist party in 1S92. Of this group, the 
Grange was most successful in securing legislative and adminis¬ 
trative help for agriculture as evidenced by their early sponsor- 
shiy) of the Interstate Commerce commission, free rural postal 
servic e, food and dairy product laws and tax refonns which found 
thedr way into state and federal legislation. 

Interest in agricultural econctmic ytroblems was shown by the 
American Economic as.sociation in 1S92 when it devoted part of 
its program to the farmer movennents in northern states. In 1896, 
this group discussed fjuestions pertaining to the rapid growth of 
tenancy, mortgage indebtedness, soil exhaustion through one-crop 
fanning, migration of young people from farms to cities, rural 
free delivery of mail, extension of electric railroads in the rural 
districts and better educational facilities for farm people. The 
general conclusion of the economist.s at that time was that the 
.solution of the farm problem depended upon suitable adjustments 
in fann economy by the farmers themselves rather than through 
government action. The gradual rise in prices during the early 
part of tlie 20th century, however, probabl)' did more to improve 
the i)rosperity of agriculture than changes in the organization of 
farms. 

In the early part of this period Henrx' George’s book. Progress 
and Poverty, written in 1880, received marked attention although 
it probably had more effect upon governmental policies in Europe 
than in the United States. 

George (leveloy)ed a theory that landowners held a monopoly 
because of the gro\Vth in population, and were able to demand 
increased rents which made workers poorer. There is evidence 
that he accepted the Malthusian theory of population and the 
Ricardian theor>' of rent rather literally, and concluded that the 
way to secure more equitable distribution of income was through 
the “equal right to the use of land.” This he would obtain through 
taxing the value out of land and using the income from the tax to 
support all public actixdtics. United States economists in general 


attacked the single tax on many grounds but George must be 
credited with sensing the impact upon farmers of the problem of 
paying for their farms each generation. 

Prior to 1900. the major emphasis of the agricultural colleges 
and experiment stations in the United States was upon the physi¬ 
cal and biological problems of agriculture. Some attention, how¬ 
ever, was given to the questions of farm tenancy, costs of pro¬ 
ducing farm product.s and farmer co-operation in particular. (Sec 
Agrk ULTURAL Co-OPERATioN. ; Thomas F. Hunt, who, in 1892, 
first offered a course in rural economics at Ohio State university, 
deserves .special mention as a pioneer in the field of agricultural 
economics. This course, dealing with the historical as well as 
comparative agriculture, included lectures on Egyptian, Grecian, 
Roman, British and U.S. agriculture. Part of his course was de¬ 
voted to practical farm management. His teaching influence was 
felt directly in the universities of Illinois, Ohio, New York and 
California, He was also an influential member of the American 
Association of Agricultural Colleges and Experiment Stations, and 
had wide influence in the introduction of the teaching of rural 
economics in the United States. In 189O the course in rural eco¬ 
nomics was recommended by the a.ssociation to be offered in all 
agricultural colleges while the outline for the course, adopted in 
1900, was similar to that of Hunt’s book, printed in 1899, entitled 
Lectures in the History of Agriculture and Rur<d Economics. In 
pioneering agricultural economic teaching, Hunt saw a place for 
economists and statisticians in agricultural colleges. While Hunt 
had much influence upon agricultural economics, because of his 
personal leadership. I. F. Roberts and F, W. Card came into 
prominence about the same time because of their contributions 
to farm management subject matter. 

DEVELOPMENT OF AGRICULTURAL ECONOMICS 

United States, 1900-1919. —Tlie beginning of the 20th century 
marks a convenient point from which to describe the development, 
scope and techniques employed in agricultural economics in the 
United States. 

Teaching of agricultural economics in the stale agricultural col¬ 
leges, indicated by the names of the courses, began prior to 1900 
in only eight states. Within the next 20 years practically every 
state college offered several courses in this field. The organiza¬ 
tion at thc.se institutions of separate departments or divisions of 
agricultural economics, called by such names as rural economics, 
farm economics and farm management, as well as agrirultural eco¬ 
nomics, began in 1904 at Ohio State university and now includes 
all of the agricultural colleges in all states. In many institutions, 
rural sociology is included as a division of agricultural economics, 
while, in some, rural sociology is a separate division of work. 

Outside of these colleges, prior to 1020. the work of T. N. 
Carver, at Harvard, merits special mention. Carver was a trained 
economist wdth strong agricultural and sociological interests. Per¬ 
haps more than others of that period, he emphasized that all 
agricultural economic work should have as its goal better living 
for rural people in proper balance wdth the rest of society. 

Early agricultural economics research in the state agricultural 
colleges was focused largely upon farm management. In 1902, 
W. M. Hays and Andrew^ Boss initiated cc^t accounting research 
in Minnesota, With gradual refinement, the work was continued 
there until temporarily interrupted by World War I. Shortly after 
1910, detailed cost accounting studies of the entire farm business 
were developed e.specially in Illinois, New York, Ohio and Wis¬ 
consin, and later both complete fann cost accounting and enter¬ 
prise cost studies were conducted in many states (see Farm 
Management). 

At Cornell university in 1908, G. F. Warren developed the 
farm management survey type of study, a survey of the entire 
farm business. The first study was made of farms in Tompkins 
county. New York. This method of study was a major contri¬ 
bution to farm management research and became the basis of the 
method employed in much of the farm management research by 
the United States department of agriculture. 

At Wisconsin some work was being done in cost accounting and 
farm surv'ey records, but a much broader program was initiated 
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under the leadership of H. C. Taylor. Publications prior to iqh) 
reix)rted studies at Wisconsin in farm credit, co-operative market¬ 
ing, agricultural history, farm tenancy, land economics, prices of 
farm products and rural life, as well as farm management. In 
other institutions similar expansion was taking place. 

Research in the farm management aspect of agricultural eco¬ 
nomics under the auspices of the United States department of 
agriculture virtually dates from igo:, when W. J. Spiibian be¬ 
came a member of the staff. Under his direction, studies were 
initiated to determine the way in which the be.st-paying farms 
were being managed, the relationships to surrounding conditions 
such as proximity of markets, the way of leasing or controlling 
the use of land, and the method of farming follow'ed. A separate 
appropriation for the ofiice of farm management within the bu¬ 
reau of plant industry of the department of agriculture was made 
eltective in 1905. Farmers’ bulletins and other publications, pre¬ 
pared under the direction of Spillman, indicate that the work was 
quite closely restricted to the study of individual farms and farm 
practices until igo8. 

Spillman and his a.ssociates contributed to an enlarged interest 
in studies in agricultural economics although major emphasis was 
given to farm records and bookkeeping. The work of the office of 
farm management was closely associated with the early agricul¬ 
tural extension work, which was established in under the 

Smith-Lever Extension act. C. B. Smith, who had been a.ssociated 
with Spillman in the office of farm management, became the 
director of the extension work in the northern and western states. 
Under him and his associates, the farm management demonstra¬ 
tions, based upon farm management survey records, W'as spread 
throughout these states in co-operation with the state extension 
service.s working through the county agricultural extension agents. 
Interest in a jiractical system of farm financial and production 
records to be kept by farmers was developed in a number of 
states following tgi4. particularly in Illinois, Minnesota, Ne¬ 
braska and Ohio. Farm records practically displaced farm man¬ 
agement surveys in extension work in 1917. 

Federal work in agricultural marketing followed a development 
somewhat parallel to that of farm management and was initiated 
at about the same time. This led to the establi.shment of the office 
of markets in 1913 (see Agricultural Co-opf.ration). Espe¬ 
cially to be noted among conditions which contributed to market¬ 
ing problems in the United States w'cre the long distances be¬ 
tween centres of production and consumption, and the develop¬ 
ment of large-scale firms in various branches of the food industry. 
There was widespread feeling on the part of producers that some¬ 
thing WTis wrong with the system of distribution. Reflected in 
l)olitical demands, it stimulated inquiry, first, by governmental 
agencies, then, by agritultural experiment station workers. The 
development of co-operative marketing and processing by farm 
groups made them more conscious of problems involved in market 
operations and gave stimulus to research. 

In the U.S. department of agriculture, interest in marketing 
originated from two sources: statisticians and technical produc¬ 
tion men. The latter initiated commodity studies which laid the 
foundation for grade standards for various farm commodities. 
The office of markets, later becoming the bureau of marketing, 
emphasized systems of grading, standardization and inspection. 
World War 1 created interest in market information and a market 
news system was initiated. The rise in the cost of living devel¬ 
oped interest in economic studies in this field and economists were 
brought into the federal work in marketing. 

One of the early contributions to the field of agricultural eco¬ 
nomics was the work done in agricultural statLstics, dating back 
to 1867, when data were first collected on the production and 
yield of important crops. The names of N. C. Murray and L. M. 
Estabrook following igoo are associated with the refinement of 
the crop and live.stock-feporting service and extended the use of 
questionnaires mailed to farmers for collecting important statis¬ 
tics pertaining to agricultifre. These data, collected over a long 
period of time, have provided a basis for useful economic studies 
of agriculture. 

Rapid development in the teaching, research, extension and 


regulatory phases of agricultural economics followed the organiza¬ 
tion of the American Farm Management association in igio. At 
that time, a paper by K. L. Butterfield, entitled “Analysis of 
Rural Problems,” set forth the place of agricultural economics 
among other agricultural .subjt*cl.s. Butterfield, in keeping with 
much of the thinking of that time, divided agricultural subject 
matter under five headings, as follows: (1) the technical aspect: 
“farm practices," or “agriculture"; (2) the business aspect; 
“farm administration." or “fann management"; (3) the scientific 
asjK'ct; “agricultural science"; (4) the industrial aspect: "agri¬ 
cultural economics ”; and (5) the community aspect: “rural soci¬ 
ology." 

It is probable that the distinction between farm management 
and agricultural economics emphasized at that time was respon- 
.sible for the delay in including the subject matter of farm man¬ 
agement w'ith that of agricultural economics. While the work of 
the American harm Management a.ssocialion went forward stead¬ 
ily, a second group, wliich early took the name “agricultural 
economists," was Jikewi.se developing. In April 1913 a group of 
men interested in the broad field of agricultural economics called 
a conference known as the National Conference on Marketing and 
Farm Credits, and in the Association of Agricultural Econ¬ 
omists wa.s organized t(^ promote the study and research of the 
various phases of agrii ultural economics, including agrarian legis¬ 
lation. In the organization and objectives of both this association 
and the American Farm Management associatitin, one finds the 
problems in the fiel<l of agricultural economics set forth more 
clearly than previously. The formation of the American Farm 
Economic as.sociation. in Jan. igu). marked the unification in the 
United States of the workers interested in the economics of 
agriculture. 

Appropriations under the Smith-Lever act in 1914 provided 
federal aid, specifically for extension work in farm management, 
and paved the way for expanded uork covering various economic 
problems as they became more evident following World War 1 . 
Extension workers in contact with farmers rapidly became con- 
.scious of the varied economic intere.st of farmers. 

In addition to those who have been mentioned in connection 
with early agricultural economic work, at least another group 
deserves recognition; C. J. Brand, B. M. Hibbard. 10 . Ci. Nourse, 
L. D. H. Weld, and others, who initiated marketing studies of an 
economic character and wrote extensively. At the same time, 
some technically (rained agricultural workers initiated commodity 
.studies. emf)hasizing the development of c lasses and grades of 
products together with their phy.sical handling. An example of 
this is the work of H. W. Mum ford and hi.s a.s.sociate.s which 
later became the basis for the federal .standards for market cla.sses 
and grades of livestock and meat. 

Much research in marketing was done l)y private and co-opera¬ 
tive business firms, particularly with re.specL to the demands for 
their products. One of the early notable books on co-operative 
marketing was published in 1914 by G. 11 . Lowell, manager of 
the California Fruit (irowers exchange. As a plant pathologist, 
he began studies of losses of citrus fruit in .shipment and reached 
the conclusion that they could be prevented by improved methods 
of harvesting and packing. The formation of local co-operative.s 
to perform these operations was an important link in the estab¬ 
lishment of the California F'ruit Grow-ers exchange as an out¬ 
standingly successful co-operative marketing organization (see 
Agricultural Co-operation ). 

Work in agricultural geography and history has been based 
largely upon the federal census of agriculture which first included 
farm production figures in 1H40; acreage and values of farm prop¬ 
erty in 1850; land tenure data in 18S0; farm mortgage data in 
1890; and more complete information relative to land tenure, land 
ase and other aspects of farm life from 1900 to date. Population 
data, from 1790, and occupational classification, since 1820, have 
been invaluable. The graphic presentation of data in the census 
volumes, developed first in 1880, has been of value in helping stu¬ 
dents to obtain fundamental information regarding the geography 
of and trends in agriculture. F. A. Walker was prominently asso¬ 
ciated with much of this development. Since 1900, census data 
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has hecn used extensively in presenting agricultural information 
liisforically and geograijhically. 

Prior to land economics studies have been cornlurted at 

several instilulions itn hiding the Universities of Wiscori'-in and 
Illinois. R, 'I'. Kly. together with his as^onates at the University 
of Wisconsin, jiioneered in the development of land economies. 
L. C, Cray for many years was liie head of the early work in 
land eronomii.s in the bureau of agritultural n onornics. 

While separate treatment is oftem given to rural sck iology, it is 
im ludi’d with agrh uliural economic s in so many institutions and 
is so closely a^^sociated with il that it merits mention here. C. J. 
(iaipin, while at tin; University of Wiscon.-^in, pioneered in the 
study ot the consfriicticm (d tlic; rural communitv' in relation to 
trade centre.s, schools, cluinhes and other centres of the com- 
niunilv ailivilics. Uhe research [jrojecis in thi.s lichl have empha¬ 
sized (he relatiorisliiji of (he individual and rural groups to insti- 
tiiliorial influences in their effect upon fatnily and community 
lives. 

A brief apjiraisal of agric ullural economics in the United States, 
from ic^oo to ipic;. should c-mphasi/,e the improved technic|ue.s of 
study and the systematic presentation of .subject mailer. Marked 
advance was made from abstract cliscii^sion and reasoning regard¬ 
ing agricultural prol)|ems to the adoption of the resc-arch method 
of analysis, Sound statistical mc'thods and systc'matic economic 
interpretation of losults led to widespicMcl recognition of agricul¬ 
tural eccmoiniis as a separate field of work. 

it was the l>roadeiic-d interc‘sl in the economic jiroblems of 
agriccillure that Ic-d (o the reorganization of the office of farm 
management ol the Uni(e<| States departincml of agriculture in 
H. C. Taylor thc-n became head of (he office of farm man- 
agcMiieuf. 'I'hc- reorganization im liided eijdil divisions ol work, as 
foll()ws: c (>s( ol piodiK tion, farm organization, farm finance, farm 
labour, agricultural histetry and geography, land economics and 
iann life siudic'-. 

United States, 1919-1943. —The 15 years after World War 1 
wiTc* characterized !>> a grctwing demand lor governmc-nlal action 
cle,signed to bring relief from the low prm es being received for 
farm [irocluc ts ( see .\c.kic lU/rt'Ki:). 'The adjustment in the use of 
crop land to oirlain food supplie.s m'cdecl during the war, and .sev¬ 
eral vc'ars of large* i roii v ic'lds, Ic'ft the U S. with surplus grain for 
peac etime c cimlilions. 'The postwar tenck'iu y was for Europe to 
devc'loii a self-suflic ing agriculture*, while the accumulated sur- 
pluses in Argentina, Australia and other distant regions added to 
(he available food supplv as shipping became available. Farmer.s 
tound, on the other hand, ilial new machinery, huilding materials, 
household goods, taxes, iiitc*rest ra(i*s and other costs remained at 
a high Ic'vel. Inllaled land valuc*.s. tlirough ui.^o. led to the as¬ 
sumption of hc‘a\>* mortgage* ind(*l)ti*dness. (‘.inada likewise met 
conditions similar to those in the U.S. 

Until 10J5, agricultural production continued to expand with 
the perfc'cling of the* gasoline tractor and large-scale machinery. 
.Approximately 50,000,000 ac. of grass land were put into culti¬ 
vation west of the Mississipi)i river in llie United States, and ex¬ 
tensive areas were added in Uanacla. Attempts to .sell the in¬ 
creased production upon depressed world markets met both low 
prices and trade restrictions in European markets. In general, 
agricultural prices followed a downward trend until 

'I'he rapid dev elopment of improvc*d highways and motor trans¬ 
portation started a revolution in marketing farm products follow¬ 
ing icj.?©. d'riicking live-stock to market stimulated the growth of 
smaller widely-sent tercel pac king plants. Likewise, the truck made 
possible the expansion of whole-milk prcxlucing areas about citie.s 
and contributc'd to the eslabli.shment of larger creameries at cen¬ 
tral points. 

Early legi.slative attempts to bring relief for low agricultural 
prices included the Federal Coojvcrative (Capper-Volstead) Act 
of io:;2. the Federal Intermediate Credit Act of the Federal 
Agricultural Marketing Act of ki.u), and the Smoot-Haw'ley 
Tariff Act of nj^g. 

I'he combination of low agricultural prices and revolutionary 
changes in marketing processes .stimulated research in agricultural 
economics. In igjg the federal work in farm management, mar¬ 


kets, and crop and livestock estimates was further consolidated 
as the bureau of agricultural economics. 

Research in this bureau followed lines which had been outlined 
in the reorganization jilan of the oftice of fami management in 
I'jig. and with increased empkasis on crop and livestock statistics 
and marketing. The research studies in marketing may be grouped 
under the four heads of (i) co-operative marketing; (2) com¬ 
modity market operations; f^j .special marketing facilities; and 
(4) research pertaining to reaulatory problems, llie first group 
of studies described and analvzed the development and problems 
of many types of co-operatives, "I'he .second dealt with inspection, 
grading and market services. Tlie third included the reorganiza¬ 
tion of terminal produce markets, interstate trade barriers and 
the disposal of su]7)lus fami produce. The fourth group of studie.s 
was conducted by various agencies, including the Federal Trade 
commission, the I'ariff commission, the dep:irtnu*nt of commerce, 
and .some other divisions of the department of agriculture. Promi¬ 
nent among such studies were those of the grain trade and cotton 
trade. 

Regulatory work pertaining to the marketing of farm products 
ex{)ericnccd a broad development in this period in the adminis¬ 
tration of the Grain ITiture^ act, the Colton Futures ait, the 
Packer and Stockyards ai t. and various warehouse developments 
—all of which were indicative of the forward steps lieing taken 
in the marketing and credit held. 

During the same period, extensive discussion was given to 
measures designed to raise (he level of farm jirices. Prominent, 
among the priiposals were the c*(iualiza(ion tec*, the exjiort deben¬ 
ture and the domestic allotment jilans. 'rhrcdighout this period 
the concept of parity prices for farm products was gaining in em¬ 
phasis, although it did not lind its way into legislative action until 
ig35. The results of research came ]>rominc*ntly into the con¬ 
sideration of these legislati\'e efforts, d’he expanding interest in 
and knowledge of the economic aspects of agriculture were re- 
lle( ted in the colleges and universities, t*si)(*cially the land-grant 
institutions in tlie direction gi\ en to researdi work, the heavy 
registration of siudi’nl.s in agricultural eionomii courses and the 
broad program in agricultural economic extension. 

The study of farm prices in relation to other commodities and 
tlie introduction of statistical and historical techmc|Uc*s of study 
were widely applied to agricultural economic problems in the 
period immediately following tlie close of World War 1 . In addi¬ 
tion to the work initiated by Taylor in the Federal bureau of 
Agricultural Economics should be mentioned that of G. F. Warren 
at Cornell university, although this work was rapidly expanded 
in many institutions. 

The Purnell Act of 1925 made funds available for research in 
agricultural economics, home economics and rural sociology in 
the state agricultural experiment stations, d'hese funds reached 
a level of tfJOo.ooo a year to each state in ig.vj. and gave rise to 
numerous research {irojccts in the various phases of agricultural 
economics. Many state exi»erimcnt station liulletins dealt w'ith 
marketing and other economic prolilems of local importance, 
and furnished valuable material for leaching and extension. In 
addition, books, journal articles and federal publications have 
appeared pertaining to agricultural economics. The extent of the 
literature, from 1900, was exceedingly great. 

Extension work in agricultural economics was sponsored jointly 
by the federal government and the state agricultural colleges fol¬ 
lowing T91Q. With the reorganization of the oflice of farm man¬ 
agement, Taylor stimulated farm financial ami production records 
for fanner use. "Hie development of the account books adjusted 
to cemditions in the respective states rapidly spread throughout 
the country. The University of Illinois was re.sponsible for the 
development of the co-operative farm management associations 
.sponsored by the University, but financed primarily by co-op¬ 
erating farmers. Similar co-operating groups have been formed in 
a number of .states, particularly Minnesota, Iowa and Kansas. 
Economic outlook information for farjiiers, first sponsored in 
IQ22 by the bureau of agricultural economics, is now an impor¬ 
tant extension project in practically evTr>’ state. Likewise, mar¬ 
keting specialists within the states have given much time to 
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assisting co-operating farmers and organizations in the marketing 
of particular products. 

In addition to the agricultural experiment stations and state 
colleges of agriculture, much valuable work was done at Chicago. 
Harvard, Lcland Stanford, Northwestern, i’cnnsylvania and other 
universities. Endowed research institutions, established following 
1020. added impetus to agricultural economic studies. The Brook¬ 
ings in.stitution at Washington, I).C., while interested in broad 
economic studies, directed considerable study to agricultural jmib- 
lems. The Food Research institute located at Stanfonl university, 
the Ciannini foundation at the University of California, and the 
f arm foundation located in Chicago were primarily concerned 
with agricultural economic problems. 

The deteriorating national economic situation following 1029 
added to the misfortunes of agriculture, which continued to main¬ 
tain a high level of production. There was unem[)loyment and 
low purchasing power for farm products. It was this situation 
that led, w'ith the change of aiiministration in ifLLU fo the agri¬ 
cultural phases of the Ntwv Deal. 'Hie tariff revisions in igijp had 
brought little relief to agriculture. The disparity in the prices of 
the farm product.s and the goods and services purcha.sed by fann¬ 
ers, together with the heavy mortgage indebtedness, resulted in 
the ruin of many farmers. 

It was the impact of these conditions that brought a number 
of important federal law’s into effect. Among tluMHore important 
of these are: the Agricultural Adjustment Att of 193.^ with sub.se- 
c|uent amendments; the f arm Credit Act of 19,^3; the Soil Con¬ 
servation Act of ig.LS; the Agricultural Marketing Agreement 
Act of 1937; the harm d'enant Act of 1937; and the new Agri¬ 
cultural Adjustment Act of i()3S. 

'bhis legislative emphasis u|)on the economic problems of agri- 
(iifture was paralleled by many studies pertaining to credit, 
market di.sjjosal, land tenure, land use, conservation of soil and 
the control of pnidijclion. I'he controls over agriculture designed 
to rid the country of burdensome surjdu.ses and to bring pro¬ 
duction into adjustment with demand continued until the out¬ 
break of World War II. 

The coming of the w’ar found agriculture with al)undant sup¬ 
plies of crojjs and livestock on hand, which enabled tlic fanners 
of the United States to greatly expand their production to meet 
the wartime demand. The war period brought an unlimited de¬ 
mand for agricultural jjroducts, leading to more attention to ad¬ 
justments in the production and distribution of agricultural {irod- 
ucts to better meet national needs. After the outbreak of the war, 
emphasis w'as placed upon the production of maximum amounts 
of needed food per acre, per animal and i)er unit of labour or 
power. ^7'his period has led to many w'artirnc organizations, in¬ 
cluding the Office of Price Administratit)U, the War Food adminis¬ 
tration, Foreign Economic administration, (’ombined Food board 
and the United Nation.s Relief and Rehabilitation administration. 
These organizations, many of whose functions are economic in 
character, will not be treated here until their j)iace, functions and 
accomplishments can be better apjmaiscd. 

The period 1900-1919 marked a notable expansion in agricul¬ 
tural economics teaching, research, extension and regulatory work ; 
the developments after that date were toward greater integration 
and toward work of a more vital character. Within the agricul¬ 
tural colleges, teaching, research and extension in agricultural 
economics have become progressively more clo.5cly knit. Instruc¬ 
tional and re.search subjects included farm management, co-opera¬ 
tion, marketing, agricultural prices and statistics, finance, agri¬ 
cultural economic history, agricultural economic geography, land 
economics, rural sociology and agricultural policies. Agricultural 
labour, agricultural law, the appraisal of farm real estate and 
buildings, and rural government have received attention. Agri¬ 
cultural economics thus has drawn upon the various social sci¬ 
ences to make its contributions more practical. 

Great Britain. —Following igoo to the close of World War I 
in 1918, the general economists in the British Isles helped to re¬ 
fine the analysis of economic problems pertaining to agriculture. 
During this period little was developed of a statistical nature in 
the study of agricultural problems, but economic reasoning was 


applied to questions pertaining to policy, especially in the field of 
land tenure, marketing, land management and international trade. 

In Great Britain, agricultural economics has had a somewhat 
different cmpha.sis than in the United States. In agricultural eco¬ 
nomics re.search writings and teaching greater emphasi.s was put 
upon agricultural ixilicies, although the problem.s of the individual 
farmer were continually .stre.s.scd from a practical point of view. 

'Fhc subject of agricultural economic.s was taken up by the 
ministry of agriculture and fisheries, but resources were limited 
prior to World War 1. Assistance, however, was made available 
from the Devi-lopment fund and from the University of Oxforti. 
.An Institute of Agricultural Economics was established at Oxford. 
Its activities were, at first, directed to the im})rovcment of fami 
accounts, especially by the use of the cost accounts. As further 
resources became available, its scope was broatiened and impor¬ 
tant investigations were undertaken in other phases of the field. 
In addition to Oxford. Cambridge univ’ersity and the University 
College of Wales took initiative in conducting agricultural eco¬ 
nomic studies. Also, agricultural economics was placed in most 
of the agricultural colleges of the British Lsles by 1930, and the 
provincial agricultural agents were serving as economic advisers 
in their respective areas. 

Following research was expanded to include marketing, 

e.specially with the formation of the Emj)ire Marketing board. 
To quite an extent the agricultural economic i)roblcms in Great 
Britain, like those of the United States, were accentuated by 
World War IF As a deficit food country, the United Kingdom 
was in a better position to regulate trade in agricultural products 
than many other countries. Canada, Australia and Argentina, as 
well as the Ifiiited .Slates, continued to supply cheap wheat to 
Eurojjc. "Jbe cheap feed suj)i)ly encouraged the expanded pro¬ 
duction of dairy products in llenmark, Holland. Switzerland, Fin¬ 
land and New Zealand, and. in turn, contributed to low w’orld 
prices for the^e products. Barriers to free trade in Europe tended 
to force uneconomic agricultural production adjustments w'ithin 
countries. The problems were accentuated by maladjustment in 
trade and delayed agreements concerning war reparation settle¬ 
ments. 

In the United Kingdom various scheme.s for promoting produc¬ 
tion of agricultural products were undertaken. 7'he.se included 
subsidizing the producticjn of sugar, wiieat and hogs, and the 
develcjpmcnt of marketing schemes designed espec ially to stabilize 
the jiroducticm of dairy produc ts and hugs. The United Kingdom, 
de[)endent ujicm the importation of much of its food supply, 
.sought to stabilize its domestic agriculture on a basi.s which 
would encourage jiroduc lion by jiroviding definite (luotas of agri¬ 
cultural imports, dhe Ottawa agreements, for example, provided 
for preferential trade in wheat and some other products. 

The growth of interest in agricultural economic matters in the 
British I.s)e.s is rctlectcd in the formation of tlie Ivnglish Agri¬ 
cultural Economies society am! in its pubJi.shcd proceedings, a.s 
well as in the ijublications of the ministry of agriculture and 
fisheries, the Empire Marketing board, and in university publi¬ 
cations. 

Selected Continental European Countries_Agricultural 

economies has attained more prominence in western European 
countries where the peasant populations supply farm products to 
industrial markets. I'o the east of these countries, that is, in the 
area betw'een the Baltic, the Adriatic and the Black seas, there 
have been more pressing farming problems. After 1900 the in¬ 
crease in wheat production outside of Eurojie and. during the 
inler-war period, the fall in prices of farm products, the prolonged 
depression and, finally, the closing of markcLs for imported food 
products in western Europe, brought hardships to many countries, 
especially to those in eastern and southeastern Europe. These 
and other agricultural problems stimulated work in agricultural 
economics, especially in the more industrialized European 
countries. 

Several of the larger countries on the continent of Europe have 
aimed at being .self-sufficing in food. The service of agricultural 
economics in these countries has been directed to these social ends 
as well a.s to the development of better organization of farms. 
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France.^ —The land survey (cadastre), dating its modem phase 
from about 1790, has had continued development. Appraisal tech¬ 
nique for farm {jroperties, nurtured by a professional organiza¬ 
tion founded in 1838. has likewise had conlinued development. 
E, Jouzier gave impetus to economic studies through his Eco- 
numie Rurale (1903). Agricultural policies have been the object 
of considerable research by French economists. French peasants, 
generally, have been indisposed to make available facts as to the 
result.s of their farm and investment activities. The virtual ab¬ 
sence of farm accounting work has retarded economic research 
in Frame. 

Germany. —Agricultural prosperity ha.s been a goal of German 
^talesmen since about 1870. 'I'he Hismarckian philosophy ex¬ 
tended practically to the establishment of the Weimar constitu¬ 
tion, 1919. A third main phase of German economic policy mak¬ 
ing began in 1933. In tariff and other protectionist policies, and 
other pha.ses of study, agricultural economists were active prior 
to the Weimar constitution, reached a high development under 
it, and suffered considerable eclipse after 1933. 

Influential in ei onomic thought on German farm problems at 
the turn of the 20th century were T. von der Goltz, F. Acreboe, 
M. Sering and others. Contributions to farm accounting, manage¬ 
ment and appraisal were numcrou.s. Agricultural geography, his¬ 
tory and policy were subjects of many treatises. The welfare of 
agricultural labourers as well as of tenants and landlords was ex¬ 
amined statistically. Trior to 1933 there were many points of 
similarity in the breadth, depth and volume of scientific work in 
agricultural economics in Germany and in the United States. 

Economic development.s continued in German agriculture from 
*933, but with considerable change in the personnel in govern¬ 
mental and university posts. The emphasis on .self-sufficiency in 
foodstuffs increa.sed under the nazi regime. The Food Estate 
(Nav hr stand) was given control of farm and food problems. 
Upward trends in yields were a prime object in government 
fiolicy. The land valuation services of the treasury were reacti¬ 
vated to provide a basis for adjusted tax rates promised the 
larmcrs for their support of the nazi program. Peasant holding.s 
were made the object of hereditary farm legislation, affording 
some of the effects of the principle of entailing which had long 
been enjoyed by the estate farms in eastern Germany. Both under 
the Weimar constitution and subsequently, the political and eco¬ 
nomic intlucnce of the.se large landholder.s continued with little 
disturbance. Rising land prices and other symptoms of effective 
protection to producers of farm products and holders of properly 
continued into the World War II period. 

Marketing as well as production and its land tenure basis came 
in for readju.stment under the nazi regime. For example, boun¬ 
daries were .specified beyond which whole milk for table use 
might not he drawn into a city. Taxes applied to producers within 
the favoured area were used in part to reimburse those outside 
who must find other, usually less profitable, outlets. Perhaps, 
wdth the exception of Russia, the agricultural economy of Ger¬ 
many has undergone control more than that of any major country. 

Recent contributions of German agricultural economists have 
been directed toward carrying out the administrative policies set 
by the national pattern. In general, new names appear as authors. 
'l*hese publications, however, show fewer comiiarisons of economic 
exiwiences within the country with tho.se outside. 

Italy. —By 1900. Italy had a background of scientific work on 
the land survey (cadastre) and in farm real estate appraisal 
methods extending back many decades. Creditable publications 
on land valuation were produced early in the 19th century, and 
other develo^aed lines of agricultural economic work appeared 
toward it.s close. Prominent among economic theorists who made 
applications to agriculture was S. lacini, about 1870. Also to be 
noted are G. Valenti, in agricultural stati.stics, and V. Niccoli 
(Milan and Pisa) and O. Bordiga (Portici), both of them uni¬ 
versity professors, who emphasized farm management, from 1900 
to 1915. 

Italian rural economy was in a disorganized condition at the 
end of World War I. It w’as then that A. Serpieri and other agri¬ 
cultural economists promoted the organization of the National 


Institute of Agricultural Economics and Statistics. In 1927, the 
work in .statistics was taken over by the Central Institute of 
Statistics. Research centres of agricultural economics were estab¬ 
lished at Bologna, Florence, Perugia and Portici. 

Agricultural economi-sts in Italy have brought the points of 
view of history and sociolog>' into their studies. ITiey have given 
much attention to agricultural labourers, to land reclamation and 
to mountain populations. 

International Aspects of Agricultural Economics. —Inter¬ 
national conference.^; have dealt with many economic problems in 
agriculture from 1864. A single product, sugar, received major 
attention for about 25 yeans. From about 1890 to 1942 inter¬ 
national meetings, largely prompted by import and export prob¬ 
lems, included more and more countries and more farm products. 
Notable were the Chadbourne Sugar Plan of 1931 and the Inter¬ 
national Sugar Agreement of 1937. Rubber, in 1922, was sub¬ 
jected to the first operation of the Steven.son plan. In 1934 the 
International Rubber Regulation scheme was effected. No less 
than 16 international conferences were held in 1930 and 1931, 
primarily with regard to wheat. Under an agreement in 1933. a 
Wheat Advisory committee was formed which led, in June 1942. 
to the establishment of the International Wheat council, with 
provisions for semiannual .se.ssions. In addition to efforts to bring 
about international regulation of production, exports and. to some 
extent, prices, international meetings have established world 
standards and grades, e.specially for cotton and wheat. 

Apart from these farm commodity conferences, several types 
of agencies have promoted agricultural economic discussions at 
the international level. I’he International Commission of Agri¬ 
culture called international congresses of agriculture. Beginning 
with the first session at Paris in 1889, 18 major se.ssions were 
held in 40 years. Relations between landlord and tenant claimed 
major attention at the Paris se.ssion. The second session, held at 
the Hague, 1891, is typical of the earlier meetings; it included 
seven sections, three of which were devoted to rural economy, 
credit institutions and legislative questions. In addition, .some 
attention was turned to discussion of land nationalization, trans- 
]')ortation of farm products and tariffs affecting agriculture. At 
Dresden, in 1939, there were nine sections which included (i) 
agrarian policy and farm management, (2) agricultural co-opera¬ 
tive societies, (3) agricultural industries and (4) rural life and 
the work of the countrywoman. Both private and social economic 
emphasis has persisted in these farm congresses. 

At the Budapest congress in 1896. David Lubin projected the 
idea of an international chamber of agriculture. The International 
Institute of Agriculture, founded at Rome, in 1905, realized a 
part of the goals included in the original project. Empljasis on 
agricultural economics gained impetus in 1933-33, when H. C. 
Taylor was the representative of the U.S. on the permanent com¬ 
mittee of the institute. Idie institute has made outstanding con¬ 
tribution in its statistics and records of legi.slative enactments. The 
institute’s efforts for a world agricultural census in the late 19205, 
and again in the late 1930s. have had more than pioneering value. 
Numerous publications dealing with princijial farm products on 
the world market and with broader problems of agriculture, as 
treated in Agricultural Problems in Their International Aspect 
(in co-operation with the League of Nations) (1923), and World 
Trade in Agricultural Products (1940), are of lasting economic 
value. The same applies to numerous articles in the International 
Review of Agriculture, one of the organs of the institute. In its 
library and other collections of data, the institute is unique. 

The International Commission of Agriculture maintained sev¬ 
eral units. One of these was the International Confederation of 
Agriculture, and developed, about 1920, plans for separate bien¬ 
nial meetings in years in which the congre.sses were not convened. 
The confederation meetings for the most part have dealt with 
economic problems with w^hich national farm organization leaders, 
primarily in Europe, have been confronted. The May 1938 report 
listed 14 international meetings in which economic aspects of 
agriculture w’cre involved. 

The International Federation of Surveyors has placed em¬ 
phasis on valuation of farm real estate since about 1920. 
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The International Conference of Agricultural Economists was 
instituted in 1929 at Dartington hall, Devonshire, England. Sub¬ 
sequent sessions were held at Ithaca, New York, in 1930, Bad 
Eilsen, Germany, in 1934, Saint .Andrews, Scotland, in 1936, and 
Macdonald college. Canada, in 1938. Published proceedings of 
these conferences show participation well divided between Euro¬ 
pean and North American agricultural economists. Special publi¬ 
cations on agricultural conditions in different countries of Europe 
appeared following the Bad Eilsen conference, and an Interna¬ 
tional Journal of Agrarian Affairs was launched in 1939. 

The United Nations Conference on Food and Agriculture, Hot 
Springs, Virginia, 1943. was followed by an Interim Commission 
on Food and Agriculture and provided for a permanent United 
Nations Food and Agricultural organization. The appraisal of the 
work of the.se agencies as of other agencies of the period of war 
and its aftermath is not to be made now (.1944)- 

IIiBLiOGRAPHic NoTE;—In the United States, in particular, some of 
the more important current contributions are not included in books 
and arc to be found through the u.se of bibliographic lists. 

The United States department of agriculture has published in its 
Bibliography of Agricult lov (monthly) current relerenco lists on ag¬ 
ricultural economic subjects .since July it;4.:. Similar current bibliog¬ 
raphies were included, 1927-^42, in Agricultural Economic Literature; 
periodical articles and bulletins on economic aspects of agriculture 
have occupied a growing place in periodical indexes as Agricultural 
Index, 19 i 5-date, Bulletin of the Public Affairs Information Service, 
1914-date, and the International Index to Periodicals, 1913-date, 

In it.s new series, also, the United States Department of Agriculture 
Library Lists and Bibliographical Bulletins include economic references. 

Lists prepared in the division of bibliography. Library of Congress, 
1900-1946, contain economic references esticcially for the period prior 
to the development of bibliographic services in the department ol 
agriculture. 

Agricultural economic bibliographies have been issued by various 
state and other institutions of research. To be noted is the Wheat 
Studies, Food Resi'arrh institute, Stanford university. 

The International institute of Agriculture, Rome, published in 
English after 1938 an International Bibliography of Agricultural Eco¬ 
nomics (quarterly). This appeared, 1934-in Berichte ueber jMnd- 
wirtschaft, Berlin, and was issued separalety. _ 

Lists of agricultural economic bulletins, periodicals and other pub¬ 
lications of the national, state and provincial departments of agricul¬ 
ture, the experiment stations and colleges and other institutions of 
research are available from the respective institutions. 

Among the many books that might be cited, the following have 
been prominent and are representative. 

United States; P. W. Bid well and /. I. Falconer, History of Agricul¬ 
ture in the Northern United States, ]62t>-iS6o (1925); J. D. Black, 
AgricuUiiral Reform in the United Stales (19-9) I T. N. Carver, Prin¬ 
ciples of Rural Economics (1911); A. A. Dowell and O. B. Jesness, 
The American Farmer and the Export Market (1934) ; R. T. Ely and 
G. S. Wehrwein, Land Economics (1940); G. W. Forster, Farm Or¬ 
ganization and Management (1938); L. C. Gray, History of Agricul¬ 
ture in Southern United Slates to iUbo (1933); B- H. Hibbard, The 
History of Piddic Land Policies (1924); E. G. Nourse, Agricultural 
Economics (1916) and American Agriculture and the European Market 
(1924); T. W. Schultz, Redirecting Farm Policy ( 194.0 I W. J. Spill¬ 
man, Farm Management (1923) ; H. C. Taylor, Outlines of Agricul¬ 
tural Economics (1925, ist cd., 190.5); G. F. Warren, Farm Manage¬ 
ment (1913). 

British Isles: A. W. Ashby, Allotments and Small Holdings in Ox¬ 
fordshire (1919); R. E. Ernie, Prothero, English Farming, Past and 
Present (5th cd., 1936); C. S. Orwin, The Determination of Farming 
Costs (2nd ed., 192T); R. H. Rew, A Primer of Agricultural Eco¬ 
nomics (1927); J. A. Venn, The Foundations of Agricultural Eco¬ 
nomics (1938, ist ed., 1923)- 

Selected Continental Countries: Friedrich Acreboc, Allgemeine Land- 
iL’irtschaftlichc Betriehslehre (6th cd., 1923) 1 F. Aereboe, J. Hansen 
und T. Rocmer, Handbuch der Landwirlschafl (5 vol., 12th to i.sih cd., 
T02R-1930); T. A. E. G. von der Goltz, Geschichte der deutschen Land- 
wirtschaft (2 vols., 1902-1903) and Leilfadcn der Landwirtschaflliche 
Bclriebslehre (vol. II. 7th ed., 1922); Etienne Jouzier, Economic 
Rurale (1903); Ernst Laur, Einfuehrung in die Wirtscbaftslehre des 
Landbaues (2nd ed., 1930) and Grundlagen und Methoden der Be- 
wertung,-Buckhaltung, und Kalkulation in der Lcndwirtschafl (3rd 
ed., 1928); Kurt Ritter, Der Getreideverkehr der Welt vor und nock 
dem Kriege (1926); Walther Rothkegel, Handbuch der Schaetzengs- 
lehre fuer Grutidbesitzungen (vol. i, 1930; vol. 2, 1932) ; Max Bering, 
Die deutsche Landwirtschaft unter Volks-und Weltwirtschaftliche 
Gesichtspunkten (Berichte ueber Landwirtschaft, new series, Sonder- 
heft so, 1932) ; Albrecht Thacr, Grundsaetze der rationellen Land- 
wirtschaft (new ed., 1880) ; J. H. von Thunen, Der IsoUerte Stoat 
(.trd ed., rgjo). 

Nongovernmental periodicals giving prominence to agricultural eco¬ 
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nomic materials include the following: Jour. of Farm Economics; 
Jour, of Land and Public UtUity Economics; Jour, of the American 
Society of Farm Managers and Rural Appraisers, and Economic 
Geography; Proceedings of the British Agricultural Economics So¬ 
ciety; Kuehn-Archiv (since 1911); Deutsche LandwirtschaftUche 
Presse (since 1874); Journal fuer Landwirtschaft (since 1853)» and 
LandwirtschaftUche Jahrbuecher (since 1872). 

(C. L. Sr.; H. C. M. C.) 

AGRICULTURAL EDUCATION. Though agriculture is 
the oldest and greatest of industries, agricultural education in any 
organized form is among the recent activities of modern states. In 
Great Britain, or at least in England and Wales, it may be said to 
go back only to 1S90. It would be untrue, however, to say that 
before then nothing was done. Chairs of agriculture and rural 
economy were founded at Edinburgh in 1790 and at Oxford in 
1796; the Royal Agricultural college at Cirencester was e.stab- 
li.shed in 1840. But agricultural education provided in universities 
or colleges was beyond the reach of the bulk of the agricultural 
poimlation. Little or nothing was offered to the children of 
farmers, smallholders and labourers until nearly the end of the 
lyth century. In 1890. the Local Taxation (Customs and Ex¬ 
cise) act placed at the dispo.sal of county councils a sum of 
money (i>opularly known as the “Whiskey Money,” because it 
was derived from an increa.se of the taxation on spirits v\*hich was 
originally de.stined for another purpose), amounting roughly to 
£750,000 a year, and authorized them to apply it to purposes of 
technical instruction, including instruction in agriculture. From 
1890 onward there %va.s a considerable, if slow, increase both of 
the higher education proviiled by university departments of agri¬ 
culture and agricultural colleges, and of instruction provided by 
county councils. By 1912 the state was granting £19,000 a year 
for higher education, and the English and Welsh county councils 
were .spending £70,000 a year on the more elementary instruction. 
World War I stopped the development of plans already prepared 
for further expan.sioii on a relatively large scale. 

Postwar Development.—The present system, though it fol¬ 
lows prewar lines in itb organization, is largely the creation of 
the years .since 1918. It falls into two main parts; the university 
departments of agriculture and agricultural college.s, whose dis¬ 
tinctive mark is that they provide a long course, two years at 
least, usually three, leading to a diploma or degree; and the edu¬ 
cation provided l)y county councils, which is essentially,an educa¬ 
tion of short course.s intended for the boy or girl w'ho is already 
working on the land and proposes to return to it. 

Higher agrimltural education in England and Wales (excluding 
veterinary education) is provided at 14 centres, of which seven 
are departments or schools of universities, and the other seven 
are agricultural colleges, each possessing its own governing body, 
and not fonning an integral part of a university. Eleven of these 
institutions (all except the Royal Agricultural college at Ciren¬ 
cester and the two women’s colleges at Swanley, in Kent, and 
Studley, in \\arwickshire), discharge an important function out- 
sitle the actual teaching of .students. Each is an “Advisory centre” 
for a group of countie.s fonning its “Province”; it is provided 
with specialists in the more important branches of science bearing 
on agriculture, such as chemistry and entomology, who supplement 
the more general advice provided for farmers by the technical 
staffs pf county councils, and it acts as a unifying and co-ordinat¬ 
ing influence for the experimental and advi.sory work of county 
councils. All the 14 institutions are recognized and aided by the 
state. ITie cost to the student varies considerably between the 
two Welsh colleges (Abery.stw>'lh and Bangor) at one end of the 
scale and Oxford or Cambridge at the other end. 

Education of a less elaborate character is provided by county 
councils; in some counties by means of a farm institute (a simpler 
and smaller agricultural college, usually possessing residential ac¬ 
commodation and a farm attached), in practically all counties 
through organized classes, held at no sf)ecial institution, or through 
discus.sion clubs, evening lectures and similar less systematic 
methods. In 1927 there were 16 farm institutes, four in Wales 
(including Monmouthshire) and the remainder in England, all but 
one supported and governed by county councils. On the average 
they can accommodate 40 students each; the fees for board. 
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Jod^inR and tuition vary between 17s. 6cl. a week for students 
coming from the county which supports a particular institute to 
Li, 10s. od. a week for other students. Tfic main course at 
a farm in.stitute is normally a six months’ winter course in [>rac- 
tical agriculture, extending from October to March, and designed 
for young people, from the age of 16 ufjward, who have been 
working on the land and are going straight back to it. During 
the summer months the in.stitute is used tor courses in dairying, 
poultry keeping and other .sj>ecial subjects. The great majority 
of county councils, however, dtj not possess farm institutes, but 
attempt to take rigrit ultural education to the landw(»rkcr by 
such means as the organized day (ourse (a continuous course of 
instruction held at regular times, usually mie day a week, in any 
town or village where there is a demand for it, and extending 
over several weeks or perhaps months), evening tlasses, travelling 
dairy schools, (our.ses for insiru(tion in manual processes (plow¬ 
ing, hedging, ditching, milking, and the like), and leclures or 
demonstrations. 

In 19.37-3S the cost of the education provided by county coun- 
< ils in England and Wales was £420,000, of which the govern¬ 
ment provided a fraction over two-thirds and county rates the 
remnincier. One other activity deserves mention. In 19-^- the 
g(»vernment started a scheme of scholarships in agriculture for 
the son.s and claughters of agricultural workmen and of other 
rural workers in a similar economic position. Under this scheme 
ap[»roximately 100 sc holarships are awarded every year, of which 
the great majorif)' are short-term scholarships to farm institutes. 
'Fhe cost is £20,000 a year. 

In Scotland, agriculiiir.il education has followed a rather dif¬ 
ferent coursi*, though it started on the same lines. The organiza¬ 
tion is not divided betwee'n univer>ities and colleges on the one 
side and county counc ils on the cnlier; the colleges control and 
direct the whole sysletn. Apart from th(‘ small sums received ns 
lees, the. whoU* cost is tnel by grants from the state, which in 
1925-26 amounted to £75.000. Hut in the education given, as 
distinct from the organization for giving it, the* Scottish system 
resembles the I'.nglish The three colleges in alliance with their 
respective universities prov icie long courses (three w'infer .sessions) 
for (he univer.sitv clc'grca' or college diploma; they take the place 
of (he English farm institutes by in< luding in their curricula short 
courses f«r farming; and through the appointment of organizers 
re'siclent in the ronntie.s (hey conduct extension work .similar to 
that done in England and Wales by the staffs of county councils. 
'Fwo special institutions should be mentioned: the Kilmarnock 
dairy scliool and the' Craibstone .Sc hool of Domestic I'aonomy for 
Women, the former associaled with the (llasgow college and the 
latter with Aberdeen. 

Other Systems.—Broadly speaking, and with con.sideraldc 
\'ariations due to dilferences of national character and environ¬ 
ment, continental syslcans tend tc^ fall into the main divi.sions 
already enumerated, of two or three years at universities or agri¬ 
cultural colleges; in the second )>lact', there are short courses of 
a few' week.s or months in the de.ic] season, or (»f a year at most, 
at a residential institution—sometimes a college, more usually 
a farm institute or fann school: thirdly, rnisccllaneoiis courses, 
lecture.s, and demonstrations given by perii)a(e(ir instructors who 
endeavour (0 bring (echnuul education to the farmer’s door, or 
at least to his town or village. But there are one or two features 
of foreign systems which ouglit to be mentioned, if only by way 
of contrast to the British system. 

Of these the most striking is. perhaps, the large part taken in 
(Icrmany, Denmark, Sweden, and in fact nearly all over the 
continent of Europe, by voluntary societies and associations; in 
Denmark, for instance, agricultural societies own and manage 
many of the Folk high .schools and supix>rt many agricultural 
counsellors—experts who combine teaching, lecturing and ad¬ 
visory* functions. But the Folk high schools of Denmark are 
notable not merely as an exami^le of voluntary' effort; they are a 
great and successful attempt to add a finish to the education of 
the adult land-worker V>y giving him or her a six to nine months’ 
course, not entirely agricultural and sometimes not agricultural at 
vill, at a residential institution In Belgium, a country of sm.dl 


holders, there is a highly developed system of instruction for 
women and girls in a combination of practical agriculture and 
rural domestic economy; the .system centres in the national in¬ 
stitution at Laeken. In Sweden also (besides the usual agricul¬ 
tural colleges, agricultural schools, and farmers’ sons’ schools, the 
last providing a three months’ theoretical course for young men. 
u-sually about the age of 22) there are something like 40 schools 
of agricultural economy for women. 

Changes in the British System.— ^From 1924 or thereabouts 
tw'o movements affecting agricultural education have gained prom¬ 
inence. The first is the movement for imparting into the ordinary 
subjects of in.struction taught at rural elementary and secondary 
schools what is known as a rural bias—e.g., arithmetic may be 
taught through simple farm accounts, or geography with at least 
some reference to the physical characteristics of the district in 
which (he school is situated. Provided it docs not degenerate into 
a premature attempt at vocational training, there is everything to 
be said in favour of su( h a change. 

The second change is a change of emphasis in the subjects 
u.sually taught in agricultural in.stitutions and courses. Flithertn 
syllabuses of instruction have tended to be dominated by science, 
or rather sciences—chemistry, physics, bot.iny. A school of 
thought has ari.sen which starts from the fact that the farmer is 
not only a grower of crops, a producer of eggs or milk, a breeder 
of stock, hut also a manager of labour, a buyer of goods, and a 
.seller of product.s—in the ordinary phrase, a businessman. There 
is con.sequcnlIy a steady pressure toward modifying courses of 
instruction, particularly the short winter (ourscs. by giving a 
larger place to such subjects as accounts (the foundation of busi- 
nes>'). the management of labour, and the elenicnts of marketing 
technique. There can lie little doubt that this side of agricultural 
cilucation has been relatively neglected; but the teaching of man¬ 
agement is not easy. 

Defects in the British System. —But though thc.se changes 
may be beneficial, the British system still reveals several notable 
defects. P'irst, it is far too small, not, perhaps, for the demands 
which are actually made on it. but for (he demands which ought 
to be made. In the second jilace, (he larger part of (he English and 
Wel.sh system—the part organized and directed by (ounty coun- 
lils—is “patchy.” ITicre is no pow-er to compel county councils 
to sujiply even the barest modicum of agricultural instruction, and 
accordingly the provision made for it in a county varie.s with the 
character and finances of the county touncil and its electorate. 
Tliirdly, provision for the residential education of adults—one of 
the most marked and .successful features of continental systems— 
is noticeably ab.sent. La'^tly, provision for instruction in manual 
jwocesses and in the handling of machinery, though not absent, is 
not so common as it should be. 

Progress Being Made. —Some of these defects are being slowly 
remedied. In .‘'[)!tc of financial exigencies, college and county edu¬ 
cation does progress and grow; and, best of all signs, authoritie.s 
are agreed that since 1900 there has been a remarkable change of 
attitude on the part of (he agricultural community. 

Farmers welcome the assi.stance of college and county staffs; 
and a first attemjit has been made, through private enterprise, to 
provide at Avoncroft, near Evesham, an institution very similar 
to the Folk high school of Denmark for adult land-workers. If 
that experiment proves a success, it may he the beginning of a 
new era. Moreover, the education of women and girls has re¬ 
cently been investigated by a strong committee, which has sur¬ 
veyed the whole field; and the ministry' of agriculture has put be¬ 
fore county councils a detailed scheme for extending instruction 
in manual proces.ses. In 1925-26 the number attending such in¬ 
struction rose to 1,900—a number which, however small in itself, 
was at least an increase of 50% from the previous year. 

Bibliocraphy.— 1 . L. Kandel, ed., Educational Year Book of the 
International Institute of Teachers College, Columbia University 
(1924- ), especially volumes for 1928, 1938,1940; A.E. Campbell, ed., 
Modern Trends in Education (1958); Viscount Astor and B. S. Roun¬ 
tree, British Agriculture, The Principles of Future Policy (1938); 4 gft- 
culture in the Twentieth Century: Essays on Research Practice, and 
Organization to be presented to Sir Daniel Hall (io5QL 
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IN THE UNITED STATES 

Agricultural education in the United IStates finds its beginnings 
in the striving of individual landowners toward higher levels of 
{)roduction. This created interest and discussion in agricultural 
communities, induced the making of tests, trials and observ'ations. 
pointed to the advantages of concerted action, and slowly but 
steadily laid the foundation on which present-day educational 
machinery wms built. 

Agricultural Schools. —Among the early attempts to pro¬ 
vide agricultural instruction in schools of less than college grade 
the following may be noted: In 1S21 the state legislature of 
Maine granted to Robert Hallowell Gardiner an annual appro¬ 
priation of $1,000 for the maintenance of an institute for agri¬ 
cultural and mechanic arts. The Gardiner Lyceum was opened 
at Gardiner, Me., in 1823. It employed a professor of agricul¬ 
ture, maintained a farm and offered short winter courses in agri¬ 
culture. An agricultural school w'as founded at Derby, Conn., in 
1826. So-called manual labour schools were established in New 
York state in the period 1825-40. They laid stress, in their curric¬ 
ula, on vocational training in agriculture and the industries. In 
1S45-50 several agricultural schools were founded, through private 
initiative, in New V'ork and Connecticut. After the middle of the 
Kjth century conditions became more propitious for the teach¬ 
ing of agriculture in elementary and secondary schools. A period 
of agitation was followed by the establishment of an agricultural 
high school at the University of Minnesota (1888). District and 
county agricultural schools were created a few years later, among 
them the agricultural schools in the nine congressional districts of 
Alabama. 

By 1898 there had been established ten agricultural high 
schools. In 1Q09, there were 60 separate agricultural high schools. 
Agricultural courses were then being offered in 346 other high 
schools. Several states, among them Massachusetts (1911), New 
York (1913), Penn.sylvania (1913), New Jersey (1913) and In¬ 
diana (1913) had establi.shed definite systems of vocational agri¬ 
cultural education. 

It is estimated that in 1912-13 there were about 2,300 state 
agricultural schools, district agricultural schools, agricultural de- 
{)artments of high schools and ordinary schools that maintained 
systematic instruction in agriculture. 

The Smith-Hughes Vocational Education act (1917) provides 
federal aid for vocational training, including the teaching of 
agriculture and home economics in secondary schools. Since the 
passage of this act many vocational agricultural schools, as well as 
agricultural departments of general high schools, have been 
establi.shed in the several states. Of the 11,561 rural high schools, 
3,339 or 29% maintained vocational agricultural departments in 
1927. They had an enrolment of 129,032 students. In that year 
there was available for the sui;port of vocational agricultural 
education nearly $7,500,000, compared with about $740,000 in 
1918. 

The George-Deen act (1936) greatly increa.sed federal funds 
and by 1942 a total of about $15,000,000 was being expended for 
610.000 agricultural students. It may be noted, further, that 
many states have special laws which concern the teaching of 
agriculture in elementary rural schoob'. 

Agricultural Colleges. —Simeon de Witt, sur\'eyor-general 
of New York, published, in 1819, a pamphlet entitled Considera¬ 
tions on the Necessity of Establishing an Agricultural College, and 
Having More of the Children of Wealthy Citizens Educated for 
the Profession of Farming. A state agricultural college w'as es¬ 
tablished in New York in 1853. The oldest surviving state agri¬ 
cultural college is that of Michigan (1857). Similar colleges were 
established in Pennsylvania and Maryland (1859) and the incor¬ 
poration of agricultural colleges authorized in Iowa and Minne¬ 
sota (1858). The Federal Land Grant act (also called the first 
Morrill act) was passed in 1862. It created a group of state 
institutions of higher learning, known as the land-grant colleges 
and universities {q.v.). This legislation was far-reaching in its 
effects on the social and economic development of the country 
The second Morrill act (1890), the Nelson amendment of the 


Morrill act (1907) and the Bankhead-Joncs act (193S) provided 
additional funds for the state colleges. In 1936-37 the 69 land- 
grant colleges enrolled 21,254 agricultural students. 

The state colleges and universities are intimately a.ssociated 
with the U.S. department of agriculture. This had its inception 
in the collection and distribution of seeds and plants by the 
patent office in 1839. The service was expanded to furnish infor¬ 
mation on various agricultural topics. In 1862 the department 
of agriculture was organized as such and in 1889 its head became 
a member of the president's cabinet. When the Hatch act was 
pas.sed { 18S7 b funds were made a\*ailable for the establi.shment of 
ex[>eriment stations as departments of the state colleges. Prior to 
that, state agricultural experiment stations had been established 
in Connecticut (1S75). ('alifornia (1877), North Carolina (1877). 
New Yt)rk (1879 and 1882). New Jersey (1880), Ohio, Tennes¬ 
see and Mas.sachusetts (1882), Alabama and Wisconsin (1883), 
Nebraska (18S4), anti Michigan, Indiana, Kentucky, Maine and 
Minnesota (18S5). A private sugar planter’s experiment station 
was establi.shed in Louisiana in 1885, and slate stations in Louisi¬ 
ana. Vermont and New Hampshire in 1886. 

In keeping with the provisions of the Hatch act, an office of 
experiment stations was organized in the department of agri¬ 
culture for the purpo.se of maintaining contracts with the sta¬ 
tions. Subsequent legislation referred to as the Adams (1906), 
the I'urnell (1925) and the Bankhcad-Jones (1935) ‘^cts aug¬ 
mented (he income of the stations, established better correlation 
of re.search on a regional and national basis and encouraged co¬ 
operation among the .station.s Ihem.selvcs and with the depart¬ 
ment of agriculture. The station.s are jirimarily re.search institu¬ 
tions. As such they are maintaining many hundreds of research 
projects of direct significance to agriculture and the farm home, 
and creating a vast body of knowledge from which facts and 
generalizations are being drawn for the benefit of resident in¬ 
struction and of extension teaching. 

The Smith-Lever art was pas.sed in 1914. It represents a na¬ 
tional scheme of extension leaching in agriculture and home eco¬ 
nomics and is the culmination of a long serie.s of local, state, 
regional and national efforts to stimulate agricultural progres.s by 
bringing technical and general infonnation to the farm and farm 
home. 

The antecedents of the Smith-Lever act include the almanacs, 
agricultural journals and newspaj^er.s, agricultural .societies, boards 
of agriculture, farmers’ institutes and demonstrations and lectures 
by public-.spiriled individuals. The act provides for county agents, 
home demonstration agents, club leaders and extension special¬ 
ists. It makes the department of agriculture rc.sponsible for co¬ 
ordinating and supcrvi.sing the extension activities in the several 
states. The work was further developed by the Capper-Ketcham 
act (1928) and the Bankhead-Jones act (1935). 

TTie agricultural teaching, re.search and exten.sion of the land- 
grant colleges and universities are being generously supported by 
the local, state and federal governments. In 1936-37 the federal 
government appropriated $17,256,207 for the support of agricul¬ 
tural extension, while the states, counties, farrh organizations and 
individuals were expending for the same purpose $12,507,455. 

See A. C. True, A History of Agricultural Education in the United 
States, lyfiy-Ji/sy (igig); W. H. Shepardson, Agricultural Education 
in the United States (1929) ; Advisory Committee on Education, Stafi 
Studies on Vocational Education and the Land-Grant College (X93IS) ; 
E. D. Ross, Democracy’s College, The Land-Grant Movement m ifU 
Formative Stage (1942). (J. G. L.; 

AGRICULTURAL ENGINEERING, broadly spedt^ 
is the science of utilizing in combination the forces and materials 
of nature for the benefit of agriculture; sp)eclfically it implies an 
understanding of biology, soils science and agronomy, as a basis 
for the intelligent application of engineering principles to agri¬ 
culture. 

While agricultural engineering deals entirely with agriculture, 
it is related more or less to several other important branches of 
engineering, as, for instance, mechanical engineering, which has 
to do with the design and construction of steam and gasoline 
power units„ railroad and factory equipment, and mechanical de- 
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vices generally. But agricultural engineering makes use of the prin¬ 
ciples here involved in the design of mechanical farm power units 
and machinery' to perform the many and complex farm opera* 
lions. It is related to electrical engineering, which has to do with 
the design and constru<tion of electric power installations, trans¬ 
missions and distribution lines, in that agricultural engineering 
puts the electricity to work on the farm in energizing electric 
motors to grind feed, milk cows, in providing current for electric 
fencc.s and other ecjuipment, and in performing some 200 other 
chores. It is related to civil engineering, which, among many 
broad problems, handles those inciderjt to the extensive storage 
and arterial distribution of irrigation water and to the design and 
construction of large community drainage .systems. On the other 
hand, agricultural engineering see.s that the irrigation water is 
economically distributed and applied to crops and that in drain¬ 
age the ditches and underdrains arc scientifically pLanned to suit 
each field and the use to be made of the land. The civil engineer 
is also chargetl with the design and construction of large steel 
and concrete buildings whereas the agricultural engineer applies 
the principles of construe lion to the design of farmhouses, dairy 
barns and other anitnal shelters, storage facilities for farm crops, 
and miscellaneous farm structures and ecjuipment. 

It is generally recognized that the marked advance in agricul¬ 
ture .since 1850, es[)e( ially tlie great increase in convenience in 
doing work and the large reduction in labour per unit of produc¬ 
tion, has been due in no small measure to improved engineering 
practices and more and better machines. Thus the development 
of farm land from the wilderness by clearing, the control of ero¬ 
sion by terraces, the disposal of surplus water and the acquiring 
and regulating of the w'ater needed for plant growth and for 
human and animal consumption are problems of the agricultural 
engineer, The erection of farm structures of all types, with their 
problems of light, heat, ventilation, etc., and the best u.se and 
design for the machinery and implements used in farm operations 
and tran.sportati<m. as well as the sources of the power which 
operate.s them, also are in the field of the agricultural engineer. 
In the United Slates this has been a natural con.seciucrut‘ of a 
rapid increase in engineering of all kinds that came with the sud¬ 
den opening up of great natural resources. In Great Britain and 
continental Kiin^pe, however, the scope of agricultural engineering 
is less specialized, the tendency being rather to give itractical 
recognition to two distinct divisions of the science, dealing re¬ 
spectively with the mechanical f)hases (implements, machinery 
and power) and tho.se of the soil (irrigation, drainage, erosion 
control, etc.). 

Agricultural engineering as a profession got its start at Iowa 
State college, Ames, Iowa, where the first four-year course lead¬ 
ing to a B.S. degree in agricultural engineering was established in 
IU05. Two years later the American Society of Agricultural En¬ 
gineers was founded with a cliarter memliership of 17. This num¬ 
ber had increased to 1,300 by Jan. 1, 1944, mostly in the United 
Slates, but the membership includes citizens of Argentina, South 
Africa. Australia, Brazil. Canada. Colombia, Cuba, Ecuador, Eng¬ 
land, India, Mexico, I'eru and Scotland. Before the outbreak of 
World War II there were members in Germany, Greece, Hungary, 
Netherlands, Norway, Panama. Sweden and Switzerland. 

In the United States in 1941, 22 state agricultural colleges 
maintained course.s leading to a degree in agricultural engineer¬ 
ing, while several others, though they did not grant degrees, 
offered courses that ron.slitutcd a virtual recognition of the sci¬ 
ence. In the United State.s. too, more than too agricultural en¬ 
gineers in various slale.s w'ere engaged in 1944 in full time exten¬ 
sion activilie.s—carr\ ing to the fanner the results of agricultural 
engineering research in farm power and machinery', rural elec¬ 
trification, farm structures, soil conserv'ation, and mechanical 
processing. Outside the United States, in 1941, the only degree 
course being offered in agricultural engineering was in Canada. In 
1942 the only agricultural engineering education department in 
southern Asia was established at the Allahabad Agricultural insti¬ 
tute in the heart of India. 

The importance of agricultural engineering is further empha¬ 
sized by the appearance in 1930, and each year thereafter, up to 


and including 1939, of the International Directory of Agricul¬ 
tural Engineering Institutions published by the International In¬ 
stitute of Agriculture at Rome, Italy. This lists the institutions 
of some 45 countries throughout the world which have studies 
under way dealing with agricultural engineering problems. For 
each institution information is given regarding the exact address, 
scientific staff, re.search work in progress, ecjuipment, publications 
which have been issued since 1932 and the languages which may 
be used in correspondence. (See also articles on Agricultural 
P owi-K A.ND Machinery; Farm Buildings; Rural Electrifica¬ 
tion; Tillage Machinery; Harvesting Machinery; etc.) 

BiBLTor.RApnv.—The bibliography of agricultural engineering con¬ 
sists chiefly of the publications dealing with its v'arious component 
subjects. See Bulletin.s of the U.S. department of agriculture and 
tho.se of the state agricultural experiment .stations and extension serv¬ 
ices; publications of the American Society of Agricultural Engineers 
(St. Joseph, Mich.) ; Institute of Agricultural Engineering (Oxford 
university); the Royal Agricultural Society of England (London); 
Konferenz Schwcizerischer beamter Kulturingenieure (Lucerne); Die 
Tcchnik in der Landwirlschalt (Berlin;; Genie Rural (Paris). See 
also George Kiihne, Handhuch der L/indinasrhinentfchnik (1Q28-34) ; 
j. B. Davidson, Agricultural Machinery (lou); Orson W. I.sraclson. 
Irrigation Principles and Practices (1032); Ouincy Claude Ayres, Soil 
Erosion and its Control (1936); 11 . P. Smith, Farm Machinery and 
Equipment Fred R. Jonc.s, Farrn Cits Engines and Tractors 

(1938); Claude Culpin, Farm Machinery (1938); Ivan G. Morrison, 
Repairing Farm Machinery (1940) ; Joseph P. Schaenzer, Rural Elec- 
trihention (1940); Carter and Foster, Farm Buildings (1941); Archie 
A. Stone, Farm Machinery (1942). (R. B. G.) 

AGRICULTURAL GANGS, groups of women, girls and 
boys organized by an independent gangma.ster, under whose 
supervision they execute agricultural jjieccwork for farmers in 
certain parts of England. The evils of this system were so great 
as to lead to the passing of the Agricultural Gangs act (1867), 
forbidding the employment of any child under eight years of age, 
and of any female under a male gangmastcr unless a female 
licensed to act as gangmistress were also jirescnt. Gangmasters 
must be licen.secl by two justices, and may not hold a liquor licence. 
Later legislation m.ade more stringent the regulations under which 
children are employed in agricullural gangs. By (he Elementary 
Education act (1876), repealing and re-enacting the principal 
provisions of the Agricultural (Children) act of 1873, employ¬ 
ment of all children under u was forbidden and restricted under 
13. By the Education act of 1921, it is forbidden under 12 and 
re.stricted under 14. In 1940, in order to meet the e.xigencies of 
war, the provisions of this act were temporarily relaxed; local edu¬ 
cation authorities were, however, required to supervise the em¬ 
ployment of school children, and to .sati.sfy themselves in regard 
to hours of work, meals and other conditions. 

AGRICULTURAL INSURANCE. Farmers have need 
for several kinds of in.surance on property and on persons. Insur¬ 
ance contracts are made with farmers by (i) capital stock com¬ 
panies, (2) mutual companies or as.^ociation.s, (3) reciprocals or 
interinsurance exchanges, and (4) state or government funds or 
departments. Insurance on farm animals and growing crops is of 
types found only in agriculture. Risks involved have a different 
degree or character when in an agricultural setting; for example, 
farm buildings are usually isolated from the buildings of neigh¬ 
bours and are often remote from community fire-fighting facilities. 

Insurance of farm buildings, crojis in process of growth, live¬ 
stock, motor-driven vehicles, and various items of personal prop¬ 
erty will be treated first in this article. Then will follow refer¬ 
ence to employer’s liability insurance, and health, life and various 
social security provisions. 

Fire and Lightning Insurance. —Insurance equal to 75% of 
values of buildings and as.sociated property items has been car¬ 
ried by many farmers against fire and lightning hazards. The 
amount of fire and lightning insurance in force on farms served 
by 1.885 mutual companies in the United State.s in 1941 exceeded 
$11,000,000,000. Farmers' mutual fire companies are numerous in 
the middle Atlantic and north central states, and in some cases 
are smaller in membership and in volume of insurance than is 
desirable. In southern states where the cost of commercial in¬ 
surance is high and large percentages of farmers are uninsured. 
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ihere arc few farmer-owned and farmer-controlled companies, amonj: the most difficult to cover. 


Under some so-called perpetual policies, the amount of property 
insured may remain constant over long periods. Five-year terms 
are regarded as more desirable. 

During the period 1914-35, the annual average cost of protec¬ 
tion through mutual hre companies varied from about 23 to 32 
cents per $ioo. About two-thirds of this cost was for losses and 
one-third for expenses. In some north central states ahnual costs 
were less than 20 cents per $100. Classification or rating of risks 
has been most common among the farm mutuals of the Pacific 
Coast states. 

Rural fire and lightning insurance has long been established on 
a mutual ba.si.s in countries of continental Europe but to a less 
extent than in the United States. Commercial fire and lightning 
insurance has been a main dependence in Creat Britain. 

Windstorm Insurance.—Tornadoes and windstorms produced 
losses in the United States estimated at $35,000,000 annually 
from 1916 to 1935. In 1934 more than $3,700,000 of windstorm 
losses were co\’ered by farmers’ mutual wiiulstorm companies. 
In the period 1900-35, operating expense varied from 3.5 to 8.9 
(ents per $100 insurance, an average of about 5 cents, while 
losses varied from 1.6 to 17.0 cents, an average of nearly 8 cents. 
Insurable risks include farm dwellings, most other structures, 
household goods, farm implements, livestock and farm product.s, 
A few companies provide that when a building falls or is mate¬ 
rially damaged as a result of a windstorm, and fire ensues, the 
insurance is extended to cover the fire loss. Three-fourths of the 
companies in 1944 wrote policies for a live-year term, a small 
number for 8 and 10 years, and one-lifth wrote perpetual policie.s. 
A common practice is to write insurance at from 663% to 80% 
of the total value of proiierty. Since windstorm los.ses have been 
high on building.s poorly built for wind resistance, some com¬ 
panies classify risks and provide periodic inspection. Reserve 
fund.s of nearly 20 cents per $100 of insurance were reported in 
1935, this being about half the desirable amount of reserve. 
About one-third of the farm windstorm companies carry rein¬ 
surance. 

Crops All-Risk Insurance.—The first attempt at all-risk crop 
insurance was in Minnesota in 1S99. Between 1917 and 1921 
certain fire insurance companies introduced contracts for compre¬ 
hensive crop-risk insurance. The first U.S. federal attempt toward 
crop insurance was under Title 5 of the Agricultural Adjustment 
act of Feb. 16, 1938. The Federal Crop Insurance corporation 
thus established provided all-risk yield insurance for wheat begin¬ 
ning ill 1939 and for cotton beginning in 1942. During the 1943 
crop season, about 137^, of the wheat acreage and about 11% of 
the cotton acreage was insured, and the percentage.s of partici¬ 
pating growers were about 30 and 10. respectively. The Agricul¬ 
tural Appropriation bill for 1943-44 provided that no additional 
insurance be written, but the power was restored in 1945. 

The corporation failed in live successive years to collect pre¬ 
miums equal to indemnities paid. For the crop harvested in 1942, 
there was an exce,ss of $22,000,000 of indemnities paid over pre¬ 
miums received. For three varieties of wheat insured, the pre¬ 
miums exceeded the indemnities, namely, white, bard red winter 
and hard red spring, but for soft red winter wheat indemnities 
were more than three times the premiums. 

Under the crop insurance programs farmers were standing the 
first 25% (or 50%) loss in yield below the basic yield. In 1942 
and 1943 an applicant could give a “commodity note” for the 
premium, which was expressed in bushels. Under this procedure 
the price was established at the maturity of the note, which was 
about harvest time. 

The soviet union, under the law of July 19, 1934, developed 
two types of compulsory crop insurance. In addition to a specific 
risk insurance extended to many crops, there was provided an 
essentially all-risk insurance for a limited number of crops, 
mainly industrial crops, including cotton, tobacco and soybeans. 
This insurance did not cover low yield resulting from poor germi¬ 
nation of seed and exhaustion of soil. With a few exceptions, 
quantitative losses only and not impairment of quality, are in¬ 
surable in the U.S.S.R. The hazard of drought damage has been 


Crops Hail, Frost and Flood Insurance. —^Hail insurance 
was begun in the United States in the 1880s among Connecticut 
valley tobacco growers anil among farmers of North Dakota. A 
state hail insurance department was instituted in the latter state 
in 1911 and the example was followed by South Dakota, Mon¬ 
tana, Nebraska and Oklahoma. In 1919 hail risks estimated at 
$5()0.ooo.ooo were carrieii by four state insurance departments, 
41 mutual companies and 43 joint stock in.surance companies. 

High risk territory for hail damage is found also in the prairie 
provinces of Canada. In Saskatchewan the Municipal Hail In¬ 
surance association, organized under an act of 1912, carried 
$25,000,000 of risks in 1921 and 1922. The Hail Insurance district 
of Alberta was formed under the Municipal Hail Insurance act of 
1918. and in i9i(>-22, $72,000,000 of risks were borne by its Hail 
Insurance board. The.sc were reduced in later years. 

In Europe. likewUe, hail insurance has had extended use. Scot¬ 
tish Friendly societies are credited with having first provided hail 
insurance in the 1770s. In 1791 the Hail Damage society of 
Braunschweig. Gernumy, became the first continental venture. In 
the early iSoos came ITeiuh hail coverage by a society of mutual 
insurance. After the iSOos j)iovisions for hail insurance were 
made in Ru.s.sia, and later in Austria, Czechoslovakia, Denmark, 
Italy, Rumania. Sweden and Switzerland, 

Frost insurance has been written for the protection of growers 
of sugar cane in Louisiana and citrus fruits in Florida and Cali¬ 
fornia, Insurance against fire damage to growing crops has con¬ 
siderable application both in North America and in Europie. The 
first known attempt to provide insuraiue against flood was in 
Au.striu in 1846. In general, flood insurance has not been suc¬ 
cessful. A limited indemnification for losses to crops and other 
property .sustained from flood, earthquakes, windslorm.s, drought, 
etc., has been provided at public expense in Italy. The more 
comprehensive provisions of .soviet Russia require contributions 
from the in.sured, with only specially favoured crops insured free 
of charge- Private associations in China have provided insurance 
against flood, drought and locusts. 

Livestock Insurance.—^I'here was a rapid growth of livestock 
in.surance in the United States in 1919 and 1920 when meat prices 
were high. Thereafter suth insurance fell to almost negligible 
amounts. Insurance of livestock in premises insured against fire 
and lightning is often included. Under the Farm Security admin¬ 
istration after 1935, associations of clients were set up to insure 
life and property, and a veterinary group plan was adopted. 

Mutual livestock insurance originated in Europe about the 13th 
century, primarily in Germany. France provides a leading mod¬ 
ern example of European livestock insurance. Among 14,896 sub¬ 
sidized co-operative insurance and re-insurance societies in France 
in 1921, more than 10.000 were societies for livestock insurance. 
European experience has shown it to be more practical to insure 
large animals, such as cattle, than smaller animals such as hogs 
and poultry. Insurance of carcasses against condemnation by 
sanitary authorities has been adopted in some European coun¬ 
tries. In Lithuania, under a law of 1938, a fund was set aside 
from government ta.xcs whereby 70% of the value of livestock 
killed by lightning or by the collapse of buildings was payable to 
the farmers. 

Insurance of livestock of exceptional value per head, as for 
racing, breeding, etc., has been widely applied in North America 
and Europe alike. Insurance of livestock while in transit to mar¬ 
ket is normally provided by the carrier. 

Farm Motor-Vehicle Insurance.— Fire, theft, collision, pub¬ 
lic liability and property damage are important phases of insur¬ 
ance of automobiles and other motor vehicles used on farms. In 
1936 a federal survey indicated that in the United States three- 
fourths of the farm families had automobiles and one-third of 
these carried automobile insurance. In New England, middle 
Atlantic, north central and Pacific regions, more than half were 
insured. There was little difference between farmers of high and 
of low income in the proportion of automobiles insured. The 
average automobile insurance premium paid by farm families was 
$23. There has been a lower accident risk for farm automobiles. 
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Farmers were maintaininR less ample public liability and collision 
coverage. 

Trends after VV’orlcl War I were toward a higher proportion of 
farmers owning automobiles, trucks, tractors and other auto¬ 
motive items arifl tosvard a higher proportion insured. Insurance- 
activities of farmers' organizations expanded the coverage in these 
field-s. Under some .state laws truck in.surance was made practi¬ 
cally compulsory. 

Farm aulorncjbile insurance has been largely confined to com¬ 
mercial (ompanies in countries mjt.side of the United States. 

Employers’ Liability Insufance.—Farm operators with hired 
labourers are liable fcjr employee acdderils during time at work 
and when in transit to and frcmi work, if the acc idents are due to 
negligence of the employer. Employers’ liability insurance is pro¬ 
vided by farm mutuals and stock torniianic-.s in the United States. 
In i(;4 3 the annual minimum premiums charged farmers for work¬ 
men’s com[)ensation insurance- .ind for employers' liability insur¬ 
ance were rediuecj in almost all part^, of the country. Wartime 
use C)f emergency labour callc-d for cjuarterly and even monthly 
insurance. An enifilocers’ liability contract with a reimbursement 
limit of $-'50 tor $5001, for medical e.vpense was developed for 
short-term employees. 

Personal Insurance.—Members of farm families and others 
working cm farms have neeci for personal insiiratne against loss of 
income or against increased outlays incident to ti) death (life 
in.surance, burial insurance), (.?) survival (old age in.surance, 
juvenile insurance), (,0 impairment of health (ac cident and sick¬ 
ness insurance), and (.j) inability to sell labour time (unemploy¬ 
ment insurance). 

In areas of the Uniieci .States .surveyed in rcy^fi, life insurance 
was held by ordy 43U' <d farm families. Many small jiolicies had 
lapsed in the depression years precc-ding the survey. The average 
I)rernium then shown was $72 a year. Among four life insurance 
companies showing lowc-st expense per Ij^ioo insurance in the 
United Stales in one was farmer-owneti and farmer-con¬ 
trolled. In the- pericjcl, 41, there was a trend toward more 

person.il insurance. A 0)41 survey indicated that 50% of the 
farm families were carrying life, endowment or annuity insurance, 
and 11 health and accident insurame. 

Protection against unemplo\'rnent and against destitution in 
old age has been provided under national social security schemes 
in the United Slates since io35, -n'*! bi other countries for a longer 
period, but generally with little application to agriculture. 

llncLioGR/vi'UV. —Crop (Hid IJvcstorlc. /nsurafur. —A sc-U-rted list of 
ri-fcrcncc-s to lili raturc issued since iSi^S; Ayjirnllural Economics liih- 
liography 07, U.S, 1 lenartment of .\gricullnre (itj,cc>; ; R. K. Huclelson, 
Form Managt'mrnt (lo.O)i ; N' A. Obc-n. U. O. Hrannen, G. IL CaclLsdi 
and R. W. Newton, Farm Uredil, Farm Insurance and Farm Taxa¬ 
tion," C S. Depart merit of Agricttll to e Yearhook, i(j^4; Social Science 
Resc-arch Uouncil, “Rc-search in Agric celtural Insurance, Scojk- and 
Method," Hullrtin 14 (i(>.c.’): Louis 'lardy, Report on SyUems of 
Agricultural Credit and Insurance, Le.cgue ot Nations, (Gc-neva, 

For special Ispes of risks, \ee I'.S. Uepaitrnent cd Agriculture Hulletins 
7S6 (1010). 712 (lo-’o), io.t3 (ic)2.‘); its Farm ('reclit Administration 
seriers, liullrlins 21 and 23 and 45; and 46 (1041') and its Agri¬ 

cultural Finance Reciew, 21 (u^icj) and 6 (ic)4d; International La¬ 
bour Office, SUkness Insurance and Rural Medical Assistance, League 
of Nations (i()3u) ; International In.stitule of Agriculture, International 
Revicic of Agriculture, 2 c, i (i()32), 25, i ( 1 ( 234 ) and 2 q, (ig38); 
W. Rohrlieck, Pic Hagelversicherung in der Welt, in Berichte ueher 
Eandu'irlschaft, Sonderhejt 27 (Berlin, i(j37); V’. N, Valgren. Farmers 
Mutual Fire Insurame m the United States (1(224). (C. L. St.) 

AGRICULTURAL LABOURER. An agricultural la¬ 
bourer is a jierson. male or female, employed by an occupier of 
agricultural land. In .America and some other countries the term 
"hired man" is generally used. In Scotland the tenn "fami- 
sen-ant" is ecjuivaletu to that of "agricultural labourer" in Eng¬ 
land where the altc-rnative term "farm worker" ha.s come also into 
common usage, ('omlitions of employment vary considerably. 
The contract of service may be by the clay, the week, the month, 
(he half-year or the \oar. Remuneration for serx-ices may be 
wholly in cash or partly in rash and partly in kind. In Scotland, 
in the greater part of Wales and in the north of F'ngland a large 
proportion of unmarried labourers live in their employer’s hou.se 
or in quarters sjx-cially provided for them on the farm. They re¬ 


ceive wages in addition and the amount which may be reckoned 
in re.spect of board and lodging as part payment of wages is fixed. 
For these, and for some married men who live in “tied" cottages, 
the contract of service is for a year, or. in some cases, for a half- 
year. Over the greater part of Fingland the ordinary contract of 
serv-ice is by the week at a fixed cash wage (see 2\gricultural 
W’aoes) . 

In addifion to agricultural labourers permanently employed 
there are large numbers of men and women who arc employed 
only for .short periods to assist in particular operations, such as 
corn harvesting, fruit picking, hop picking, etc. In countries such 
as Canada where wheat and other corn crops arc growm on an 
extensive .scale it is usual to engage additional men for the period 
of harvest. In England a large number of men and women are 
engaged in the districts where hops are grown for picking the 
crop, and in some of the districts where fruit and vegetables are 
cultivated a .similar practice prevails. Persons so employed are 
oftc-n not agric'ultural labourers in the stric t sense but are in many 
cast's townsfolk unskilled in farm work. 

Under the "gang” .system of organizing ra.sual and seasonal 
labour which was somewhat general in the loth century, a number 
of men and women were collected by a gangmasler and travelled 
from farm to farm for seasonal operations. The gangiria.ster made 
a contract with the farmer to do certain work for a specified 
amount and divided the payment among the members of the gang. 
The .system obviously lent itself to abuse by- unsc ru[)u!ous gang- 
masters, so was subject to regulation by the Agricultural Gangs 
act iHfij. The system i.s now practically confined to the eastern 
counties of Fmgland, where ganginasters are still licensed. 

Enumeration.—Returns collected by the ministry of agricul¬ 
ture, from all occupiers of agricultural holdings in F.ngland and 
Wales, show that there w'ere. in June i03<), (»o7.t.2o agricultural 
labourers employed, of whom 511,131 were classified as "regular 
workers" and o5.(F)S as “casual workers.” The term casual worker 
has a wade significance. It includes not only those emjiloy'ed on 
unskilled seasonal xvork for sliort periods but also l.argc numbers 
whose chief occupation i.s farm work but who move from farm to 
farm, doing skilled work and often working at jiiece rales. 

Work on the farm is necessarily dependent on (he time of year 
and the weather. It wa.s formerly the practice to suspend men 
(to "stand ihc-m off” as the phrase ran) in wet weather. As la¬ 
bour became more mobile and migration from the villages became 
common, employment on farms tended to be more stable and 
every farmer aimed at keeping a permanent staff all the year 
round, engaging casual workers only in times of greatest i)res.sure. 
The practice of "standing off" in wet weather was gradually dis¬ 
continued, and in effect, finally abolished by the Agricultural 
Wages board established in i()24. 

Classes.—Tlie popular belief that agricultural labour is "un¬ 
skilled" i.s not justified by the facts. Adam Smith compared 
agricultural and industrial labour thus: "Many inferior branches 
of country labour require much more skill and experience than 
the greater part of mechanic trades. The man w^ho works upon 
brass and iron works with instruments and materials of which 
the temper is always the same, or very nearly the same. But the 
man who plows the ground with a team of horses or oxen works 
with instruments of which the health, strength and temper arc 
very different on different occa.sions. The condition of the ma¬ 
terial which he w-orks upon too is as variable as that of the in¬ 
struments he works with, and both require to be managed with 
much judgment and discretion." The introduction also of numer¬ 
ous machines and implements in farm work calks for greater ver- 
•satility and resourcefulness v)n the part of the farm worker today. 

Among those who are regarded as specially skilled, and are gen¬ 
erally paid a higher wage than the ordinaiy' labourer, are those 
who have charge of .stock. Tlieir additional remuneration is partly 
in respect of longer hours hut it is also paid in consideration of 
their knowledge and experience and of the responsibility placed 
on them. Shepherds are generally the most highly paiil men on 
a farm, and where the flocks are large the re.-^ponsihility placed 
on them is great. 

Men who have charge of cattle are termed in various districts 
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cattlemen, stockmen or cowmen. In Norfolk there arc also classes 
known as bullock-tenders and sheep-tenders who receive generally 
the same rate of wages as cowmen. Men who have charge of 
horses are termed carters, wagoners, horsemen or teamsmen. New 
classes of skilled workers, such as tractor drivers or machine oper¬ 
ators, arc recognized as the character of W’ork changes with equip¬ 
ment and methods of organization. 

On the larger farms there is usually a foreman (termed in Scot¬ 
land a grieve, in Northumberland a hind) who is responsible 
for the general oversight of the men and the organization of 
labour. His position and emoluments vary according to the size 
of the farm, the number of men under him and the e.xtent to 
which the employer himself takes an active part in the manage¬ 
ment of the farm. 

Organization. —Trade union organization had taken com- 
p)aratively little permanent hold of agricultural labourers in any 
country before 1914- developed during and immediately after 
World War I. In England, apart from a few .spasmodic local ef¬ 
forts, the first organized attempt to establish an agricultural trade 
union was made in 1872 under the leadership of Joseph Arch. A 
National Agricultural Labourers' union was formed which in a 
short time enrolled about 70,000 members. Tlii.s suffered collajisc, 
but sporadic efforts continued until a stronger revival started in 
iqii. The National Agricultural Labourers’ and Rural Workers’ 
union was active in the eastern and the Workers’ union in the 
midland coiiiUics, 

The establishment of the Agricultural Wages board and its dis¬ 
trict committees, in which agricultural labourers were given equal 
rights and representation Avith farmers, gave an impetus to the 
organization of farm workers from 1917 on. In 1919 it was 
rec koned that al)out half the agriculiural labourers were enrolled 
in two unions, but after 1921 the membership rapidly diminished 
and in 1933 not more than about retained their membership. 
After T934 there was an appreciable increase in membership. Tlic 
Lnemj)loyment Insurance (Agriculture) act of 1936 provided a 
special scheme for agricultural and allied workers and they were 
insured from May of that year. 

Agricultural workers are now organized by the National Union 
of Agricultural Workers and by the Tran.sport and General Work¬ 
ers’ union; and in Scotland by a section of the latter, previously 
the Scottish I'arm Servants’ union. 

After iQoo the economic and social .standing of farm workers 
has shown marked rise, because of the increase in real wages, 
smaller families, improved rural education, transport and com¬ 
munications. (R. H. R.; A. W.- Ay.) 

United States. —Over the United States as a whole there is 
less than one-half hired agricultural labourer per farm. The total 
number of farms is approximate!)' 6,750,000, while the number 
of farm labourers varies from about 1,500,000 in January to at 
least 3,000,000 in the cropping scasems. The January figure repre¬ 
sents mainly the permanently employed—the class that makes 
agricultural labour its steady occupation. 

The relatively small number of farm labourers is due to the 
fact that the typical American farm is a family enterprise. Ordi¬ 
narily the family is large. In some regions there is also consider¬ 
able exchange of work among farmers on adjacent farms. The 
number of hired labourers is steadily diminishing, as the in¬ 
creasing knowledge of agricultural science and the perfection of 
agricultural machinery constantly augment the production per 
man. At certain times of the year much casual labour is employed, 
as for cotton picking, truck planting and harvesting, fruit pick¬ 
ing, and wheat harvesting. Except in the case of wheat, the w-ork 
tends to be done by families of migratory w'orkers. There is an 
e-\cess of this type of labour, wages (at piece rates; are extremely 
low, and living conditions are deplorable. 

The extent to which labour is employed throughout the year 
varies with the region and the type of farming practised. Dairying 
and li\’e stock husbandry, coupled with diversified cropping, make 
for a fairly uniform employment of labour at all seasons. New 
England and New York have had for generations a tradition in 
favour of permanent employment of farm labour, with a strong 
preference for keeping the same persons year after year. The 
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tendency has been for the farmer to assume a patriarchal attitude 
toward his help. The unmarried farm labourer used to occupy a 
real place in all the life of the farm family. In early days the 
comparatively high wages and low ])rices for land—when an acre 
could be purchased with a single day's labour-*-attractcd a fairly 
high type of labour to the farms. With the increased price of 
land, the growth of opportunities in the cities, and increasing dis¬ 
like of labourers for absolutism in their employers, the type of 
farm-labour has doubtless declined. There is also a tendency to 
depart from the cu.stom of making the hired man practically a 
member of the family, altliouuh tlic old practice still prevails to 
a large extent, e.specially in the east. 

The average prevailing farm wage rate for the United States on 
July I. 1939, was $22.75 ^ month with board, and $ 33 - 7,3 a month 
without board. The highest wage rates—$43.18 and $(>4.04 respec¬ 
tively—are found in the Pacilic states, and the lowest— $16.47 
and $23.57 respectively—in the cast south central states. A large 
proportion of regularly employed fann labourers are single men. 

Tlic.se almost invariably recei\'e board. Married men usually 
are supplied with a bouse or cal)in and with some such iHrquisites 
as fuel, some food, u.sc of horses and farm tools and garden .space. 
Not infrequently a man and his wife are both employed on the 
farm—he at farm work, she in domestic matters. Hours of labour 
on the farm average considerably longer per day, at least through¬ 
out the cropj)ing seasons, than in imlustrial life, although, except 
in harvest and similar rush limes, there is freedom from the pres¬ 
sure characteristic of factory work. 

American farm labour is pre\ .lilingly unorganized. The oldest 
existing organizations arc probably the Sheep Shearers’ Union of 
North .America and (he United ('onfederation of Mexican Peasants 
and Workers of the State of ('alifornia. The Industrial Workers 
of the World at one time enrolled many farm labourers. The at¬ 
titude of the New Deal toward l.ibour stimulated organization of 
agricultural workers, chielly migratory, and a niimlier of local 
unions are recognized by (be A.I', of L. or the C.I.O. Tlic unions 
are strongest in Arizona, California, New Jersey, the Northwest 
and the sugar-beet regions of the Great Plains. Ihe principal 
aims are higher wages, better working and living conditions, and 
amendment of the Social Security law to include agricultural 
labour. 0{)erating farmers generally are hostile to unions, and 
violent strikes have occurred, notably in New Jersey, Ohio and 
California. (N. A. C.) 

AGRICULTURAL ORGANIZATION. In most coun¬ 
tries a growing realization of the weakness of the i.solated farmer 
as a marketing unit and, ag.'un, of the dominance of industrial 
and commercial interests in modern legislation prompted the 
formation of farmers’ organizations, in order to secure more ade¬ 
quate consideration of the iiosition and needs of agriculture. The 
conditions of food srar( it y brought al)Out by World War I stim¬ 
ulated this movement. (.See Ac.ku rLTUKt;: A Gi.nkral SirRVKY.) 

Governments were obliged to deal collectively with (he primary 
food producers, who on their side were forced into combina¬ 
tions to secure that the necessary regulations neither imiicded 
production nor impo.sed an impo.ssilile burden pn the fanners. 
Combinations for marketing are dealt with elsewhere (see Agri¬ 
cultural Co-operation); the organizations here to be consid¬ 
ered aim at uniting the farming community in order to influence 
legislation. 

Further, .since it has become clear that the status of the food 
producer can with difficult)' be determined within the nation 
it.self, considerable effort has been given to the formation of 
international associations which might be able to secure common 
action in the interests of agriculture. It is recognized that us 
regards the great stajjle arlicle.s of food, wheat and the other 
cereals, meat and dairy products, a common world price tends 
to be set, determined by the incidence of the exportable sur¬ 
pluses from the countries producing more than they consume, 
upon the chief open markets, e.g., the United Kingdom. For ex¬ 
ample, the United States produces a certain excess of wheat be¬ 
yond its recjuirenients, vshich has to be exported chielly to Europe. 
The price (he American farmer will receive will be forced down 
by competition to the price obtainable in Europe less freight and 
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commission. This is, to take an analogy, the pressure generated 
by internal competition to sell, at which the safety valve blows 
off. The coinc idence of other surpluses upon the European market 
or weakness in purchasing power there tends to lower the price; 
conversely the growth of a new demand, as from China and Japan, 
will enharnc the price. 

The tendcn(y of commerce is generally to bring the run of 
prites of agricultural products, the output of which fluctuates 
from causes beyond control, continually down to the level caused 
by a surplus anywhere, a levcd which is on the average undesirably 
close to or even below the cost of production. Hence a gen¬ 
eral depression of the agricultural interest all over the world and 
an increasing tendency on the part of farmers to seek more 
remunerative occupation in industry or commerce. TTiis is the 
ju.stitication for the attempts to create .some international organi¬ 
zation of farmers, however remote and impracticable common 
action may seem. 

National Organization. —Examples of national organiza¬ 
tions with legislative programs are the Union .Suisse dcs Paysans, 
the National l-armers’ union of Enghand and Wales, the National 
Earmers’ Union and Chamber of Agriculture of Scotland, and the 
Patrons of Husbandry (.?<« Granck), the Farmers Educational 
and ('ooperative Union of America iq.v.). and the American 
Fann Bureau federation (cj.v.) in the United States. 

I’erhaps the most notable agricultural organization in Europe 
from the point of view of influence is the Union Suis.se.- des Pay- 
sans of which Dr. Isrnst Laur was long the director. Organized 
In 1S9S, its membership includes nearly all the farmers of Switz¬ 
erland. The number for 10^41 was 4pS,ocxD, but this figure is the 
sum of the membership of the affiliated societic's, and an indi- 
viclual may tie a member of several simultaneously. 

The National I’amiers’ union was founded in iyo8 and grew' 
comparatively slowly until 1917, when it became neces.sary for 
agriculturists to have one organization to deal with the govern¬ 
ment in the cam[)aign to increase food production. It is organized 
on a basis of c ounty branches, each of which makes an allotted i 
contribution to the central body. Tlie union for Scotland w'as or¬ 
ganized in T93H, and the unions of the three countries reported 
alioul 156,000 members in 1941. 

International Organization. —ITie International Institute 
of Agriculture iq.v.), as visualized by David Euliin, was created 
on the initiatives of King Victor r'anmunucl 111 of Italy in 1905. 
Its constitution is detennined by treaty betwec'n the contributing 
states, and it is governed by a president and a pemianent com¬ 
mittee acting Rs the executive authority to carry out the instruc¬ 
tions given by an a.ssembly rc'^pre.sentativc of the const it uent states, 
sitting every two years in Rome, where the institute has its 
permanent home. 

The represc'ntatives at the assembly and on the permanent 
committee are nominated by the re.sjiective governments; thus 
the institute is e.ssentially a governmental organization, in w'hich 
agricultural associations ns such have no part. The work of the 
institute has alw.jys been of a technical character. It prejMircs an 
annual summary of the agricultural statistics of all countries and 
a digest of agricultural legislation; it also issues bulletins at regu¬ 
lar intervals which abstract the papers appearing in the technical 
publications of the world on economic and scientific subjects con- 
ncifed with agriculture. 

'Fhe in.stitutc also convenes from lime to time international 
conferences on particular questions. 

In ctrder to obtain an expression of international agricultural 
opinion that shall l)c itxlcpendent of governments the institute 
formed an associ.it ion ol representatives of agricultural associa¬ 
tions of all countries, and the first meeting of this bcKly was held 
in Nov. 1927. '^Tlie assch iations to be invited to send representa¬ 
tives are, however, nominated by the governments of the respec¬ 
tive countries. 

It«ly\s entrance into World War II necessitated the with¬ 
drawal of the delegates representing the United Nations from the 
institute. 

The Co»nmission Internationale d’AgricuUure. a body founded 
in 1889, of which the chief task was the organization of the suc¬ 


cessive international congresses of agriculture, was eventually 
reconstituted in 1928 to consist of representatives of agricul¬ 
tural associations, not exceeding six for each country, and of co¬ 
opted members of distinction in agriculture, which latter might 
take part in the discussions but not vote. While the commission 
met tw'ice a year in Paris, the resolutions to be communicated to 
governments were re.served for discussion at a conference held 
every second year in connection with the international congresses 
of agriculture. 

In 1937 the name was changed to Confcd6ration Internationale 
de FAgriculture, but the organization continued its collaboration 
with the League of Nations, the International Institute of Agri¬ 
culture, the International Labour Oflice, and all other official inter¬ 
national institutions interested in agriculture. 

BiBi.iooRAPifY .—UUnion suisse des paysans, iSQj-ig22; L’Activit^. 
de I'union sntyse des paysans et du secretariat dcs paysans suisses, 
iQ22~iyyo; A.'ihcr Hobson, The Inttrnatwnal Institute oj Agriculture 
(1931); Marcel Ricul Paisant, La Commission iniernationale. d'agri- 
culturr et son role dans I’economie Europeenne (1936) ; DeWitt C. 
Wing, “Trends in National Farm Organizations,” IbS. Department 
of Agriculture, Yearbook, pp. 94i“c;79 (J940) ; Olivia K. Agrcsli, David 
Lubin (1941). (A. D. H.; E. E. Es.) 

AGRICULTURAL POPULATION. As defined by the 

cen.sus, urban territory in the United States includes all incorpo¬ 
rated places of 2,500 inhabitants or more. In 1940 there were 
3,464 such places, containing 74,423,702 inhabitants, or 56.5% of 
the country’.s total population of 131.669,275 persons. Rural areas 
contained 57.245,573 inhabitants, and of these 30,546.911 consti¬ 
tuted the farm population of the country, the rest following pur¬ 
suits other than farming. The 1940 census lists 8,372,222 persons 
as gainfully employed (having a gainful occupation in which they 
earn money or a money equivalent ) in agriculture. (See Uruan- 
ization; Untied States.) 

AGRICULTURAL POWER AND MACHINERY. 

ITie ingenuity of man has jirovidcd the farm with power and 
machines to make po.ssible the necessary crop production in spile 
of the demand for labour in carrying on the world s other various 
and complex work. When industrial developments or simple 
trades grew up in cities and attracted labour from the rural dis¬ 
tricts, inventors soon began to improve the means of preparing 
.seedbeds, cultivating, harvesting and simple processing on the 
farm or at places near by. This development was slow' at first 
when manufacturing was .small-scale and crude. Those were the 
days when plows were changing from natural w’ood forms to 
shaped wood and then to metal-shod wood, to metal and finally, 
to polished .steel; the days w'hen reaping ecjuipmcnt was changing 
from the back-tiring sickle to the back-tiring .scythe and cradle; 
the days w'hen man was slowly learning to save himself or his wife 
by using animal power—cattle, camels, hordes and mules. Man 
and his beasts of burden provide much of the farm power in 
wide areas of the world, but the period following ICS30, for too 
years and more, .saw a steady change toward laboursaving and 
efficiency in agriculture, particularly in the United States and the 
countries of western Europe, After 1900 the tempo of farm 
mechanization had been greatly accelerated not only in the coun¬ 
tries mentioned, but in other countries, notably in the U.S.S.R. 
following World War I. This trend reached into Australia and 
New Zealand, parts of South America, and into South Africa. 
The tendency at first in the adoption of farm power was to use 
tractors for the heavy work of plowing and the crucial work of 
harvesting where time is of unusual importance. 

In many wide parts of the world the use of power and other 
modem method.^ of farming has not gone far. This is true in 
much of Africa, nearly the whole of Asia, except in Siberia where 
Russia has developed the use of power on its collective farms, 
and in South and Central America except for considerable mod¬ 
ernization of com and s»nall grain growing in Argentina and spotty 
developments in modem farming of col ton and sugar lands where 
large owners have introduced power and machines. 

Tlie speed with w'hich power and machinery have changed the 
age-old methods of getting food and clothing from the soil and 
saved man from the bugbear of excessive man-hours is attested 
by carefully prepared statistics. Other factors than laboursaving 




IMPROVED FARM MACHINERY USED IN THE UNITED STATES 


1. Spraying a potato field with a row crop sprayer 

2. Dusting a potato field with a row crop duster 

3. Land plane used for levelling fields in irrigated regions to make the 

distribution of water feasible 

4. Cutting corn for the silo with a field ensilage harvester 

5. Building terraces for soil erosion control with a tractor-drawn land 

scraper 

6. Loading pea vines with a pickup vine loader 


7. Gathering and pushing hay to the stack with a buck rake 

8. Harvesting corn with a two-row corn picker husker 

9. Harvesting sugar beets with a harvester that leaves beets In one 

windrow and tops in another 

10. Gathering hay with a one-man pickup automatic baler. The machine 
picks up and bales, in a single operation, a double-swath windrow 
of hay, rolling it into cylindrical bales 













IMPROVED FARM MACHINERY USED IN THE UNITED STATES 


1. CuMing il'>wn a tree wUh a portable power $aw. The taw (i 

a(tathe<i to n tractor amt uied to cut down bruth, taplingt artd treat 

2 . Mechanical pint hole digger in operation 

3. Spraying cHru» grovei with power tprayar and high tower 

4. Digging potatoei with a two-row machine driven from a tractor 

through a power take-off 
T' Picking cotton with a mechanical picker 


6. Sawing wood with a circular law mounted on a tractor 

7. Loading manure on a two-wheel ipreadcr with a power loader 

8. Pickup hay chopper In operation. It gather* cured hay from the 

windrow and chopt and loads It 

9. Harvesting soybeans with a small-sired combine 

10. Harvesting wheat with a self-propell ng combine 
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are. of course, recognized as resulling from the use of power and 
machinery—better quality of product as the result of having the 
work, particularly the haiA^est work, done at the right time; better 
yields resulting from precise planting and proper placing of fertil¬ 
izers and more thorough har\'esling; and less w-aste through 
weathering and rotting. 

The tables prepared by the U.S. department of agriculture are 
presented as showing the hours of man labour required in grow¬ 
ing an acre of wheat (20 bu. to the acre) at various times—by 
so-called hand methods in the period about 1830, by machines in 
iSyG and again in 1940. Not all the operations in 1830 were done 
by hand, of course. Horses (or probably oxen) did the plowing 
and harrowing and hauled the bundles of grain to the threshing 
floor. 


Tabic l.—Approximatf Labour Requirnncnt'. for Major Operations in the Production 
of One Acre of Wheat {iO bu ) 

Hand Methods, About iSto 
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Power 
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Tractors 
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W.at;on 




j 4 0 
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ThrfishinK and stalk¬ 

Flail and forks 




M .4 

ing strav’ 






Winnowiim 

Shovel, aheet, and 
measure. 




100 

'I’otal 57 7 j 


by i8()6, according to the same source, an acre of wheat in the 
winter-wheat belt, where the growing of the crop was not so 
highly specialized as in the more strictly wheat area of the Great 
Plains, recjuired only 8.8 man-hours. Table II shows the details 
and records an event of great significance to modern agriculture— 
the arrival of the farm tractors, which at this time did only 
threshing work. 


'I’iililc IT - -A pproximotc Labour Requirements for Major Operations in the Production 
oj One Acre of Wheal (20 bu ) 

Machine Methods in Central Winter-Wheat Belt, USA , lUsfd 
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Shovels 
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Tabic 111 - Madiine Methods in Great Plains, U S A , lojn (?o bu. jKtr acre) 


(Figures for one acre) 


Operation 

Equipment used 

Man-lalmur 

hour* 

I’lowiiiK 

2-hotloni gang <fj")] 

« 5 

Diskinfi 

7-in tandem disk | 

04 

Harrowinx 

12-ft. harrow >'l factor |»ower 

,2 

Drilling 

lo-ft. drill i 

-4 

Harvesting anti threshing 

5-ft combine * 

,8 

Hauling to granary by 



truck 


.8 


Total .... 

4 » 


At the time represented in Table III showing the rise of mech¬ 
anization in wheat production in the United States, the farm trac¬ 
tor had long been an important factor not only in grain farming ' 


in that country but in many other parts of the world—Great 
Britain, western Europe, Russia, South Africa, Australia, Argen¬ 
tina. It had become a factor in corn (maize) production and in 
growing even those crops that do not require such extensive 
acreages. 

From the time agricultural engineers really began developing 
power machinery’ for field work, about 1900, the tractor and the 
machines drawn or pushed with it have been modified extensively 
—the tractor to be made more suitable for the machine and the 
soil, and the machines to adapt them to the tractor and the soil 
and to specific crops. Tractors have become progressively lighter, 
better suited to many field machines and to smaller farms and 
smaller fields—in other words, a handy source of powder. In the 
modem agricultural communities of many countries the genera¬ 
tion of farm boys running the farms in the 1940s knew about 
tractors and the tractor w-ay of doing work from the beginning of 
their farming. But the tractor is not the entire change—it is the 
symbol of a long chain of modernization, including a procession 
of plows, planters, fertilizer distributors, cultivators, harvesters, 
loaders, storing machines (elevators), and equipment for prelimi¬ 
nary processing, such as the cleaning and ginning of cotton and 
the preparation of flax fibre and other materials that are partly 
I)rocessed before leaving the ownership of the farmer. 

Along with the rapid adoption of power for field work (draw¬ 
bar power), belt work and for hauling on the highways, there was 
a rapid increase from 1910 on in the use of electric power on 
farms as well as of electric current for lighting. This growth in 
rural electrification was most con.spicuous in Germany, the Scan¬ 
dinavian countries and the British Isles. However, after 1930 
there was a great increase in the number of farms in the United 
States using electric power, in part the result of government de¬ 
velopment work, .\long with the ri.se in the number of farms elec¬ 
trified came new' applications of electricity such as for chicken 
and pig brooders and as power for hay drying. In many places 
there has been a great increase in the use of milking machines 
and other dairy equipment. 

The United States.—In the United Slates, where the number 
of farm tractors manufactured annually increased from 4,500 in 
1910 to 358,550 in 1941, the use of horses and mules decreased 
accordingly, the total number falling from 24,000,000 to about 
12,000,000. There were about 2,000,000 tractors in the United 
States in 1944. A conspicuous change was in the adaptation of all 
kinds of field equipment for various crops to the use of mechani¬ 
cal power. Furthermore, there was a noticeable spread itv the use. 
of power to include more operations and crops that require spe¬ 
cial equipment. Example.s of the latter arc machines for planting 
so-called sheared .sugar-beet seed (cut down so as to get rid of 
multiple-germ .seed balls and reduce the plant thinning job) and 
corn picker-huskers (adapted to fields of 50 acres or more). The 
use of power and machinery on farms in the United States was 
at one time thought to mark the beginning of the end of the 
family-sized farm, but the size of a family-.sized farm is large' 
than it once was (size depending on the kind of farming), a' 
engineers and manufacturers have built machines for use 
.‘^mailer and smaller farms. Tlie small so-called handy tracto' 
a good example of this trend. Many improved machines ar 
much benefit to family-sized and small farms as to larg 
This may be said of many planting machines and fef 
tributors. It can also be said of much labour.saving 
for use about the farmstead—for example, milki 
coolers, and shop equipment such as grinders, saw 

The rise in the use of power and machinery or 
no way better emphasized than by the fact t' 
every one of the 48 states there is a state-pa’ z)-!- 

neer as a part of the educational organizat' 
tension service, whose duty is to acquaint 
agents, and through them the farmers, w y-^-^^^and 

mechanical equipment and practices. ^ient 

F'or the United States the advances! 
summarized as; (i) a rapid increase r fo ^//oetter 

internal-combustion engines and ' 

tion of power to more farm ofwi:; . ^niform 
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of better machines; (4 ) nKn bines )or "tnall farms as well as lar^e; 
(5) great expansion in rural clei irificarion; (()) improved ma- 
chinery and nu:tho<ls for harv'esting hay (o tut tost of labour and 
imftrtive (quality; t;) great int reasc in self-jtropelled farm ma- 
( bines .su( h as tombinc harvester threshers, and traett^r pulled and 
operated |)i<:ker-hu.skers and balers; (8) better planting and fer¬ 
tilizer distributing equipment and practices; (<)} electrical equip¬ 
ment for farm refrigeration and quick freezing; (10) new prac- 
tiies in weed control, im luding use of mathines and even burning 
(ontrivames (ex{)erimentaO ; fit) vva>'s of reducing draught of 
fann machines; ( i;) .safety devices; fi y) more durable material 
in madiiiiery. 

Great Britain. — in Great Britain, where the system of cable 
|)lowing by means of stationary steam engines which j.)ull plows 
bai k and forth with cables wound on drums had been extensively 
Used, tlie gasoline tractor increased greatly in numbers, particu¬ 
larly following the outbreak of World War II. The .scarcity of 
labour for farms made greater use of jjower a necessity and many 
more tractors were built and great numbers imjKcrted from the 
I'niled Slates. As in the I'nited States, the tendency in the iqjtos 
and rc^qos was toward the moderate-sized or handy tractor, the 
one-[)lovv or fwet-plow kind being much in favour. I’rom 193c; to 
ii;.t4 the number of tractors in Great Britain increased from 
5S.000 to I(>0,000. 

d'he British, as w'a>. to fee exftcc led, apj)lied jjower and new' ma- 
(liines lo the proltlem of getting the best relurns from grass. Be¬ 
cause <<f freciuenl rains, [tuning igt goetd qualify hay is difhcull 
and tlie storing of grass in silos became po[)ular with the more 
[trogressi\ e furmcTS. Mac liines w hich c ut the grass into short 
lenglh.s and elevate it intet wagons or trucks ;u‘e a satisfactory 
means ctf liarvesling this large-aireac'c* crop. 

Briti.sh farmers, espec ially after the outbreak of World War IT, 
made iiureased usc' of th(.‘ grain combine—the har\ester-threshcr 
—and the use of this machine, as grain was often dam{> becau.se 
of luck of curing, led to an inc reuse in the use of grain driers. 

Setme grain harvesting in the liritish Isles is done b>’ a system 
in which the grain is cut with a reai)er and not l»ound in bundles, 
the unbound grain being elevated to a w.igon and hauled tet the 
thresher. British threshing machines not only .separate the grain 
from the straw, but chaff, sheut straw, long straw and dirt are all 
delivered in separate [cilc's which makes it j)ossibi(‘ to utilize tlie 
vtirious materials lo the farmer’s liking. The method fits in well 
wheae the coarse mati;rials are needed both as (eed and as bed¬ 
ding for livestock. 

Because of the high humidity, pastures in some parts of the 
Hrifisli Isles often fx'corne choked with a growth of niciss, and 
this has led to the use of (he moss harrow in s[)ring and early 
summer. 

The Institute for Research in .Agricultural Kngineering at Ox¬ 
ford university, England, tonducts investigations on all sorts of 
farm engineciiiig i)rc)blems ;ind has a tractor-testing {)Ianl similar 
to the one at Lincoln, Neb., in the United States. The institute's 
tests have had a cojisiderable effect on increasing the u.se of 
[)neunuitic tires on farm machines. Other work has had an effect 
in rt'ducing the draught of [ilovvs and other implements. 

By and large, (lie inc rea.sed use of i)o\vcr and machiner>' in 
Great. Britain in the second ([uarter of the 20th century has not 
(hanged the fanning systems, but has made for more economical 
a[)plication of them and for more convenience of the farmer. 
Outt)ut went up graclu.dly as the number of workers on the land 
went down. 

it Russia. —Russia (the U.S.S.Rf was able to take over tractors 
^jul the other machines of mechanized agriculture rapidly because 
»• overcame the disadvantages of small farms through the e.slab- 
hment of collective farms and systematic planning of measures 
^ ^ machines to be ado[)ted over a detinite period—for example, 
‘ning for ,1 ti\e-year period. In many imiiortant crop-produc- 

2. MecCgions of that country the t0[)()graphy, soils, presence of 

3. Spr« fuel and the ivature of the main crop were such as to in- 

* rapid development of tractor farming. Men were trained 

r Pickin^^" Pt'neration. By 1940 a large part 

'‘‘arming of the I’.S.S.R. was done on collective farms or 


KR AND MACHINERY 

snvkho.s and machinery is the heart of these fnnns. These collec¬ 
tives consist of small peasant farms amalgamated for more effi¬ 
cient and economical operation. The medium-sized and small col¬ 
lectives get their machines as they need them from the state 
tractor stations. Large state famis have their own machines. 

A decade before the outbreak of World War II large tractor 
and harvester-thre.sher plants in Russia had attained a con.sidcr- 
ablc output. Among these was a large tractor plant at Stalingrad 
and the combine-harvester jilant at Saratov in the lower Volga 
region. Although farm im[jiements were made in Russia before 
i(p4, no tractors or combines had been made there. These ma¬ 
chines imported at first and then made at home were the out¬ 
standing development in the mechanization of Russian agricul¬ 
ture. They have to do mostly, of course, with the production of 
wheat and other small grains, but tractors, especially, are the 
foundation of economical seedbed prciiaration and harvesting of 
various other crops to a greater or lesser extent, depending ui)ou 
the acces.sory' machines available for the particular crop. Modern 
machinery has been adapted extensively for cotton production, in¬ 
cluding (rial.s of mechanical {ackers and the establishment of 
gins with pneumatic cqui[jmenL and hydraulic {iresses. The grow¬ 
ing of sugar beets has also been modernized through the use of 
.s|)ccial machinery’ as well as tractors and modern plows. There 
was a strong tendency after 192(1 to try out all new developments 
in farm machinery and to develoji new ones through exjierimeiit. 

Germany.—Germany’s variety of agricultural machinery at 
the beginning of World War II is shown by the machines lifted 
as of considerable number in that country’s census of May^ 19.1O. 
The list includes mure than 1.800,000 electric motors, two-thirds 
of (hem 1 to 6 hq^., 11,755 ^<eam engines, more than 200.000 
gasoline and oil engines, nearly 70,000 tractors. There were large; 
numbers of motor mowers, choppers, seeders, fertilizer clistrilm- 
tors, cultivators, winnowers, harve.-ting machines, {loLato picker.'., 
thre.'.hers, forage cutters and wagons with rubber tires. 

The Gemians found a strong apiieal in tractors (mostly small 
ones) {lowered commonly by diesel or semi-die.'.el engines, not par¬ 
ticularly because of the saving in labour, but because of the need 
to conserve as much of the cro{i land as {lussible for growing the 
kinds of (n){).s needed for human food. PA’ery horse re()laced 
by mechanical power meant 3 to 5 acres of land available for 
growing cro{).s. Tractors and (rucks were much used for trans- 
{lorlation from the farm to market. 

.As in some other Euro{iean countries and in Great Britain, farm 
machinery in (ierniany’ was designed to bring the farmer that 
little additional yield that is so much a{i{irecia(ed where land is 
none too {ilentiful. The row cultivation of wheat in Germany 
is an example, al.so the extreme care given to accuracy in drill', 
for {ilaiiting grain. 

In Gerni.'iny before World War II almost 100% of its farms 
were re{)orte(l to have electric power. One reason for this wade 
distribution is the fact that the.se farmers live in villages and can 
hook u{i to electric lines easily and at low e.xpensc. On the other 
hand, they' are not .said to be heavy users of current. 

In Germany considerable study w'as given to conserving and 
.s{)rcading barnyard manure, the solid and liquid {larts often being 
handled se{iarately, a tank for the latter. 

France. —France has long been a country of farms made up of 
.small scattered {latches so that {jovver machinery has not made 
the headw'ay it has in Great Britain, Germany and Russia. The 
French, however, have been noted for good draught horses and 
have loved and tended their soil, saving manure carefully and 
hauling it in carts and tanks for distribution on the land. Small 
tractors made some headway, but it is not to be compared with 
the {irogress in the countries mentioned above. However, much 
attention wa.s given to spraying and dusting machinery, largely 
for protection of fruii and vegetable cro{)s, and, to some extent, 
lo machine.s for placement of commercial fertilizer. 

.As might be expee'ed, the limitations on the a{i{)lication of 
heavy machinery^ and the use of tractor power tentied to keep 
down any large development of farm machinery manufacturing in 
P"ranee. Agricultural engineers studying French farming in the 
period ju-st before I\^mld War II reported the farmers much in- 
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tcrested in many new machines develoix'd in the United Slates, 
particularly in the lighter equipment, but very little new ma¬ 
chinery was bought. In that period France showed a growing use 
of electric power by farmers, but not to the extent noted in 
many other European countries and in England. 

Before World War 11 France's ministry of agriculture main¬ 
tained the Central Agricultural Machinery Testing station at 
Paris, principally for the .^tudy of physical-mechanical character¬ 
istics of the soil and to demonstrate the quality of tractors and 
other machines. 

South Africa, Australia, New Zealand and Argentina.— 

In South Africa, Australia, New Zealand and Argentina there 
have been trends toward wider use of farm machinery. Wherever 
petroleum fuels are expensive and upkeep of horses relatively 
low, as in Argentina, there is a strong tendency for farmers to 
keep to animal power. In all these countries what mechanical 
power there was on farms was used mostly for seedbed prepara¬ 
tion and grain harvesting. In New Zealand the importance of the 
dairy industry stimulated the use of dairy machinery and equip¬ 
ment. 

Africa. —In Africa (except South AfricaF from the valley of 
the Nile through practically the entire continent, the raising of 
crops is a series of primitive operations with very simple tools 
and poorly developed work animal.'.. For the most of Asia, the 
same can be said for all the crops—cotton, rice, etc. In .some 
areas in the far east where U.S. or European influences have betm 
at work there has been some tendency toward mechanization and 
organization for more efficient production, as in the production of 
sugar cane, abaca (Manila hemp) and rubber. But, by and large, 
hand labour is the dominant factor since it is cheap and has long 
been accustomed to the crops. 

Machine Influence on Quality of Work and on Product. 

—With machines and power available farmers soon f(»uncl that 
not only could they do more work, and usually do it more eco¬ 
nomically, but that they could do a better quality of work. For 
example, plowing coulcl he done deejxer and even in the more 
difficult soils with a smooth steel mouldboard of proper design 



ttMO 1050 1060 1070 1880 1890 1900 1910 1920 1930 1942 


Fig. 1.—EFFECT OF MECHANIZATION AND OTHER IMPROVED METHODS ON 
THE NUMBER OF PERSONS REQUIRED IN AGRICULTURE. 1840-1942 

and a good margin of power. The importance of this power 
advantage is shown when it is necessary to plow under a hea\^ 
growth of r>'e or some legume crop for soil improvement. Farm¬ 
ers with relatively lightweight work animals find it difficult or 
even impossible to do such work in a way to leave the growth 
sufficiently covered with soil. On the other hand, with adequate 
mechanical or animal power, it is possible to do much better work 
and, what is more, the job may be finished in a favourable time. 
When it is possible to harrow the soil immediately after it has 
been turned by the plow by means of a harrow drawn behind, 
the use of that extra power produces a better seedbed more 
quickly and more easily. By asing accurate planters and culti- 


I vators designed to fit the standard spaces properly, this work 
can be done with the minimum damage to the growing crop and 
the maximum of weed control, considering the time that can be 
si)ent on it. Modern harvesting machines have been adapted to 
all sorts of crops, and can be adjusted so a.s to do the minimum 
of damage to grain, potatoes and other products. Even the rela¬ 
tively simple factor of the cleaning of grain such as wheat— 
keeping out pieces of stalks, leaves, weed seeds and broken pieces 
of grain—is important in insuring a lower moisture content and 
in reducing insect infe.siaticm. 

Planting machines insure more accurate placing as to depth in 
the soil, and as to space between rows and between seeds, all of 
these factors important in the development of plants and in 
proper cultivation and harvesting. In the period after ig,ijo great 
attention was given to the accurate placement of fertilizers for 
row crops, particularly in the United States. This was found a 
means of doing much better fertilization work, producing better 
yields, often at a saving in plant food, commonly producing a 
better quality crop. Moclern spraying and dusting equipment not 
only saves fruits and vegctablc.s and sometimes other crops from 
the ravages of insects and fungi, but similar methods and equip¬ 
ment are u.sed for other purjio.ses which also improve yield and 
quality. In the 1940s there was developed in the United States a 
method of spraying maturing ajiyiles and pears on the trees with 
certain highly clilutc'd hormones wliich prevent preharvest drop¬ 
ping of the fruit. This reduces the jiercentage of damaged fruit 
and effects an economy in picking, as in treated orchards it is 
unnecessary to shift workers from one part of an orchard to an¬ 
other to pick from trees that have begun to lose fruit. In this 
same period devices for aiijilying chemicals in vapour form in the 
soil to kill destructive nematodes were developed. 

It may be well to mention also the development of a so-called 
acro.sol “bomb” for use in combating insects by diffusing various 
insecticides widely and easily through use of a highly volatile 
chemical confined in a steel cartridge. These “bombs,” equipped 
with handy valve relea.ses, were widely used by the fighting forces 
on various fronts in World War II as a means of destroying 
flies, mosquitoes and other inscuts dangerous to health. The 
method is widely used to insure the eradication of insects in aero¬ 
planes that might carry the pests into countries that had been 
free of them. By 1944 experimental work on this method in the 
United States was directed to the possibilities of effective use in 
garden and fiedd. 

Mo.st machines that tend to make crops grow better and with 
less interference from various factors contribute an improvement 
in quality. Other machines—beyond the harvesting machines— 
I>crmit a better utilization of various i>roducts. For instance, feed 
grinders, silage cullers and shredders increase the feeding value 
of roughages and other feeds. 'Die manure spreader (and the even 
more modem manure loader) makes possible the better utilization 
of barnyard manure. 

Such proces.sing machinery as cotton gins and accessory equip¬ 
ment including driers and cleaners are necessary to retain what¬ 
ever good qualities the fibre had when picked. Flax and hemp 
processing machines arc of similar importance to growers of these 
crops. 

Machine.s of great variety have been developed to make farm 
products attractive to animals, as feed, or to people who buy 
them on the markets. Hay is put up in such a way with driers 
and grinders as to kcej) the maximum of palatability. Citrus 
fruits arc gassed in chambers to bring out a uniform characteristic 
orange or yellow colour that may have been masked by green 
because of conditions in the orchard. Nuts are sometimes col¬ 
oured and polished to give them a uniform, pleasing appearance. 

Machines have had an interesting and indirect effect on crop.s 
that is also of high economic importance. The strong demand 
from fanners for more and more machine.s and ever more efficient 
ones led the plant breeders and engineers to a kind of collab¬ 
oration that is yielding good results in plants and machines better 
fitted to each other. A few examples will suffice: hybrid corn 
(maize) has been so bred that the height of the stalks is uniform 
and the ears arc at uniform height, facilitating harvest with the 
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mechanical picker-husker. Another characteristic accentuated by 
the plant breeders is the tendency of the plant not to go down 
easily in the wintl thus making it hard to har\'cst. 

The strong stalks bred into many varieties of wheat and other 
small grains have become popular in many parts of the world be¬ 
cause they do not “lodge*’ or crinklr* down readily and thus cause 
heavy losses of grain the harvester fails to catch. 

In the southwestern United States in the somewhat arid plains 
country plant breeders have adapted grain sorghums to mechani¬ 
cal harvesting machines by creating much shorter or dwarf varie¬ 
ties with upstanding seed head>, to take the place of those that 
curved over. 

.Such changes make for economy in harvesting and better qual¬ 
ity in most instances, 

1'he effect of the machine on quality often goes far beyond the 
immediate effect. For example, a corn (maize) harvester, that is 
a pirker-husker, may be kept in good adjustment or may get out 
of adjustment and put much trash such as husks, silks and loose 
kernels in the wagon with the ears. This accumulation interferes 
with ventilation in the crib and may cause a hetivy spoilage loss, 
especially in seasons when the grain has not matured well. 

'Die use of mac hines for the betterment of the quality of work 
has gone so far in some areas as to tax the credulity of persons 
in other areas where mechanization has received small attention. 
For examine, in California a great part of the commercial rice 
crop i.s sow-n from aeror)lanes. Formerly the lields were planted 
with ground machines and later flooded as a means of watering 
and controlling weeds, and the lields drained before harvest. A 
later techni(|ue is to Hood the lirrlds early to prevent weed growth, 
then sow the seed from the aerojdane into the water and then, as 
before, drain the field for harvesting. 

The new method saves labour and practically eliminates the 
weed competition. Not only is the work better, but the crop 
harvested is better. I’lanes are often used for dusting cotton and 
trees with insecticifles. 

Economics of Farm Machinery.—At no .stage in the develop¬ 
ment of farm machinery and mechanical methods has it been 
possible for all farmers to use the machines of their time eco¬ 
nomically, It is even less so (J044) as may be seen readily when 
reflection is given to such practices as the use of planes for jHant- 
ing or for fighting pests. However, more and more kinds and sizes 
of fann machines are made available to small farmers and in 
some [)laces the U'^e of machines or of machines and operators has 
been made available at a price. In parts of the United Slates 
cotton belt men do custom acroplant; dusting of cotton for plant¬ 
ers of an area. 

Horse-drawn planting machines, such as corn planters and bean 
planters, that were just pushing the hand planters out of use in 
commercial farming at the end of the iSqos arc found every¬ 
where in the western world and many of them have become 
multi])le-row' planters drawn by tractors, h'armers in the more 
progressive fanning regions commonly have steel ])l()ws. These 
luive spread over the world after about 1840. Because it .slipped 
through the soil more easily—that is, ‘‘scoured ” well—the draught 
of the .steel plow was less and made farming easier for man and 
beast. I’or the farmer it was easier physically and economically. 
Mechanical improvements in farming have been frequent reduc¬ 
tions in draught. Flow improvements of this nature continue. In 
the second quarter of the .'Oth century' there were improvements 
in the plow that tended to reduce draught, changes in the curve 
of the steel plow was less and made farming easier for man and 
plow design to reduce dogging with trash; new coulters and 
jointers that could pass obstructions with less difficulty. I'hen 
rolling resistance on scores of farm implements, including the 
tractor itself, was reduced through the application to them of 
pneumatic tires; belter lubrication and construction materials also 
have done their parts in reducing friction and, therefore, draught. 

Practically everywhere, except possibly in primitive areas, there 
is evidence that the economy of the machine has pulled it out 
ia front In some instance.s it may be far from the latest develop¬ 
ment, but the farmer i.s feeling his way, balancing steel and 
brawn. The size of the individual farm and the type of farming 


arc important determining factors. A man who raises a .small 
acreage of berries will not use much machinery, but he might have 
a small tractor and in some localities he would most certainly 
have a truck for marketing and for hauling supplies. A dairy 
farmer w’ith a dozen or more cows would frequently be found to 
have a milking machine, maybe with more than one unit, possibly 
a cream separator, almost certainly, in some countries, a manure 
spreader, haying machinery, and if he is right out in front in a 
rainy country (in 1945) he W’ould have a hay drier in his bam. 

It has become generally recognized in Europe and the United 
States that electrically operated tools are an economy for electric: 
current has become widely available at reasonable rates. Sharp 
tools save time and improve the quality of work. With an electric 
grinder a farmer keeps his tools in better condition w'ith a smaller 
expenditure of time. 

As they have become better acquainted with machines, farmers 
of various countries have been less prone to overinvest in such 
equipment. Machines must not lie idle too much. Therefore, 
they must be adaptable enough for various jobs or be used jointly 
in the community unless farms are large. So, before buying a 
machine a farmer must assure himself that he has at least the 
minimum amount of work that would justify the investment. 

The potato crop may be used to illustrate how a farmer might 
proceed under different conditions; the cheapest way to dig a 
small patch of potatoes is with a fork; if the area in the crop is 
an acre or .so the farmer would likely make a good return on 
money invested in a simple potato plow; while a larger area 



FlO. 2 .—HORSE-DRAWN WALKING POTATO DIGGER 
Thli model it particularly suitable for harvesting tweet potatoes. The rod 
mouldboards free potatoes from dirt and drop them on tho ground. Gauge 
whael regulates depth 

would justify purchase of a more complex machine. But the use 
of machinery involves consideration of factors other than relative 
cost of the operation in comparison with the cost by other meth¬ 
ods. The speed with which the work can be done, especially 
when the state of the weather and the possibility of its continu¬ 
ance or change are considerations, is of primary importance even 
though the value is hard to measure. The study of farm co.st 
accounting has been of help in a better understanding of these 
problems. 

As machines have been designed to serve farmers better, their 
use has increased, and the size of farms and the improved land in 
them has become greater. In the United States, where the use of 
farm machinery has shown perhaps the greatest increase, the aver¬ 
age acreage of improved land per agricultural worker went from 
23.1 in 1880 to 38,4 in 1940; and the value of agricultural imple¬ 
ments and machinery per agricultural worker went from $45.74 
in 1870 to $365,81 in 1940. 

Using the estimates of the department of labour (U.S.) for 
nine important crops (barley, corn, cotton, hay. oats, potatoes, 
rice, rye, wheat) and comparing the machine methods of about 
1895 with the hand methods of earlier times, H. W. Quaintance 
{The Influence of Farm Machinery on Production and Labour) 
states: “Taking the percent of labour saved as indicating the aver- 
proportion of these crops due to the use of machinery, it 
appears that the quantity of products is almost five times as great, 
per unit of labour, as it formerly was.” This suggests how ma- 
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chincry has enabled agriculture to supply labour to the industrial 
cities and for commercial activities and still increase the output, 
as was suggested in the introduction to this article. After an 
extensive study and presentation of data on 15 crojis (barley, 
broom corn, corn, cotton, hay, oats, onions, peas, potatoes, rice, 
rye, sugar cane, sweet potatoes, tobacco, wheat) grown in the 
United States, the same author says: “Surely it will not be too 
much to say that during the last half of the 19th century the cost 
of production* of these crops was reduced by one half.” There is 
ample evidence that the influence of machinery in effecting econ¬ 
omies in production costs has gone on at least unabated after 
1895. In 1940 figures available in the U.S. department of agri¬ 
culture indicated man-hour requirements per acre as follows, 
under highly mechanized conditions except in cotton; corn 5.1; 
wheat 4.1; hay 3.5; cotton 73.0. Cotton felt mechanization less 
than the other major crops. 

Other Effects of Machinery. —Beyond doubt the wide adop¬ 
tion of farm machinery has had much more than economic effects. 
Farmers, and particularly young people on farms, give great con¬ 
sideration to the convenience of machinery, to the fact that it 
(Iocs aw'ay with much drudgery and dignifies the work perhaps as 
much as scientific knowledge of the problems of the farm, and as 
much as skill in the performance of hand work. More often than 
not the use of machines leads to a better quality of work, A 
simple illustration will serve to explain one factor in this better 
(juality. A man sharpening the knife of a mowing machine with 
a power grinder is much more likely to make all the sections 
sharp than if he were doing the work with a grindstone operated 
by himself W'ith a treadle. Farmers can plant crops much better 
with an automatic planter both from the standpoint of the re¬ 
quirements of the crop itself and from the standpoint of the 
farmers’ i)roblcms in caring for it and harvesting it. Modern ma¬ 
chines and methods used on almost any of the important crops— 
wheat, maize, sugar beets, potatoes—could be used to illustrate 
the point. Here economics and the more elusive factors are on 
common ground. 

The introduction of improved farm machinery frequently met 
with resistance from those who expected bad effects on employ¬ 
ment, and at times active resistance developed. When early wheat 
harvesters (binders) were introduced in the developing wheat 
belt of the United States many of the machines were burned or 
damaged in other ways by worried farm hands. These machines, 
and the still more effective ones that have succeeded them and 
each other, resulted in wheat production greater than ever known 
before and were one of the important factors in creating a higher 
standard of living and in making food production more readily 
adjustable to meet emergencies. 

At times men supposed that the introduction of farm machinery 
led to falling rural population, but there is evidence that in many 
instances the invention and introduction of labour-saving machin¬ 
ery for the farm followed the draining of labour away from the 
land. As an example, self-binding grain harvesters were invented 
and developed by more than one man at about the same time 
when the rapid increase in industrial activity lured an ever rising 
stream of labour from the fields. It was not railroads alone that 
were responsible for the rapid settlement of great agricultural 
areas in the United States, Canada and Australia during the 19th 
century; improved farm machines and implements bad much to 
do with it. Without the machinery much of the land cropped in 
these areas would have been used for grazing or for timber. 

The more machines are used for farming, the more skilled the 
workers become and the higher the wages that can be paid them. 
A demand for skill and a desire to acquire it tend to improve the 
quality of the rural population. 

Although automatic equipment and higher quality tools are 
made in sizes and at costs that make them suited to many small 
and medium sized farms as well as large ones, there has been a 
decided tendency for the use of farm machinery, and more con¬ 
venient power to increase the size of farms. In the northern part 

‘Cost of production here it bated on cott of labour and doet not Include difletence* is 
machine ovtahead between hand and tnaebioe mcihodt. Thia ditcrtpancy, if it acemt 
such, ii more than offset by the fact, that labour by hand methods it nimrea at the rate 
of about 1850, while for machine methods It it computed on the ba»U of the higher 
wages current about 1805. 


of the Mississippi valley where more machinery is used than in 
any other region of general farming the improved land per fnnn 
has steadily increased after 1850. In regions where general farm¬ 
ing is practised but where machiuer>' has not been used so much, 
the cultivated acreage has not incrca.sed so rapidly, and in some 
areas farms have even become smaller. In some instances, of 
course, such a tendency might be cxj^lained on the basis of a 
change in type of farming, such as from general or livestock to 
truck, because of a new market, for example, in a rising industrial 
area. 

If the total inve.'itment in all farm property in the United 
States is considered, the increase after 1850 has been much greater 
in the farming areas in which machinery is widely used. I^nd is 
the largest item in farm valuation, but its value depends to an 
extent upon the means at hand for making it productive. Many 
factors enter into increases in value, but the reduced costs made 
possible through machinery should always be kept in mind. 

There is scarcely a farm operation in the more progressive 
regions that does not require less drudgery than it required, say, 
in 1880. or in 1900, or even in 1910, and in some in.stances, 1920. 
One farm ojJcraUon that had drudgery or “stoop labour” taken 
aw’ay from it after 1920 was the thinning of sugar beets. To men¬ 
tion a few other op)erations that have gradually lost much of the 
strain and monotemy over the years, where machinery has been 
used, there arc milking, corn cutting, haying, plowing, harrowing, 
all the operations done with tractors and many of those done with 
engines and electric motors. Most farmers are. perhaps, as busy 
as their grandfathers, but they work more with their heads and 
their skills than with biceps and backs; and they work to the 
better advantage of themselves and society. In 1800 most nations 
had to have a large proportion of the people working on farm.s 
to provide thcm.selve.s and the small industrial and bu.sines5 groups 
with food, clothing and a few other materials. In the second 
quarter of the 20th century an active industrial-agricultural 
country such a.s the United States had Jess than one-fourth of its 
population engaged in farming and nevertheless had farm prod¬ 
ucts for export. It did, however, buy some farm products from 
other parts of the world—rubber, waxes, coarse fibres, etc. 

There is primitive farming even in rnodern times, some of it 
here and there in the most progressive agricultural countries, but 
modem farming is a relatively complex busines.s even though fre¬ 
quently highly specialized. The first-class farmer, with many ma¬ 
chines and exacting requirements as to breeds, varieties and me¬ 
chanical and biological processes, has exchanged drudgery for ap¬ 
plication and intensity of mental effort and still has much physi¬ 
cal labour in his lot. But he and his wife and children have a 
higher standard of living—more convcnieiKes, better schooling, 
greater opportunities for reading and for carrying on other cul¬ 
tural activities. In other words, they produce more and get more, 
at least in many ways. 

Classification. —Types, kinds and sizes of agricultural ma¬ 
chinery and implements form a complex subject. Agricultural 
conditions into which machinery must fit vary widely between the 
one-horse farms found in many countries (even the most pro¬ 
gressive), and the great w'hcat ranches of Canada dnd the United 
States; the operation of a hill farm varies from that of a rich 
valley corn farm, and the latter, in turn, is vastly different from a 
citrus fruit ranch. Differences in size of farms, in size of fields, 
in kinds of crops grown, and in the kind and size of power units 
most economical or practical—all cause variation in type and size 
of machine or implement. For a small field, one can buy a one- 
horse or one-mule implement for a very few dollars, or for a 
great plantation one may buy a special harvester which costs 
several thousand dollars. Because of the wide variation in soil 
types some large manufacturers find it necessary to make more 
than 100 different shapes and kinds of mouldboards for plows in 
addition to the disk type of plow which is demanded in very hard, 
in very fluffy or in very sticky soils. Land values have some in¬ 
fluence. Then, last but not least, the human equation enters; 
differences in peoples and in regional customs add complication. 
The farm labourer of low mental calibre and of little mechanical 
skill requires a smaller, simpler implement than the skilled oper- 
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:i(or who fommands a tractor hauling? a combination of imple¬ 
ments which performs two or three operations in one trip over 
the ground. 

Space does not pennit description of all kinds of agricultural 
machines and implements. Fortunately, however, the subject 
lends itself to < lassilication according to the purjK>se of the ma¬ 
chine. Most of the agricultural machines, implements and tools 
u.sed by farrner.s may be i lassilied according to purpo.se. 'Fhe list 
includes only tho.se items considered i)art of the business of rais¬ 
ing or making agricultural products, up to the moment tho.se 
products are sold out of the farmer’.s ownership. It does ned in¬ 
clude the strictly household convenienres, devices and utilities 
which are becoming so widely adapted to assi.st the housewafe and 
to enable the farmer and his family to enjoy more the art of 
living. 

Machines and Implements jor the Rechimatiun, Maintennnee 
or Improvement of Land: stumf) jndicrs. pilers; l)rush breakers, 
cutters, j)ower brush and tree saw'-; burners; o[)en ditch, tile 
ditch and mole ditch machine.s; land drain clc^aners; land levellers; 
terracing scrapers, bulldc)zers, graders, moss harrows; irrigation 
pumps, land planes (for levelling fields for irrigation), .sprinklers, 
water controls, ditchers; sub-soilcTs; lime.stone crushers; lime and 
fertilizer distributors (artificial manure distributors); manure 
loaders, lifters, muck grab siirc.-aders; straw spreaders; stone 
pickers. 

Machines and Implements for Seedbed Preparation: mould- 
board, disk and {Milydisk plows; lea, sod, stul)ble breaking plows; 
drags; spike-tooth, spring-tooth, chain, zigzag disk and special har¬ 
rows; smoothers and pulverizers; plain, corrugated and bar roll¬ 
ers; surface and subsurface packers; clod crushers; rotary, gyro 
and .special tillers; sweeps; listers; ridge bu.sters; stalk cutters, 
shavers; cotton stalk cho[)pers; stubble diggers, pulverizers; 
markers. 

Machines and Implements for Seed Preparation: fanning mills; 
grain, jiea. bean, cottonseed, peanut, tlax, onion .set, rice, potato 
and corn cleaners, graders ancl sorters; seed scarifiers; sugar-beet 
seed slicers; seed dusters (for applying lungicicles); seed testers; 
scTcl stringers; seed driers; butters and tippers (for use in shelling 
seed corn); potato cutters. 

Machines and Implements for Seeding and Plantini^: broad¬ 
casters, broadcast sowing machinery, grain, beet, grass and garden 
seed, bean, pea, corn (small grain), onion and rice drills; corn, 
cotton, beet, i>otato, pea. bean, onion and peanut planters; trans¬ 
planters; seeders, wheelbarrow seeders; markers; lister-planters; 
fertilizing attachments. 

Machines and Implements for Cultivating: corn, beet, coltcm, 
[lotato, sugar-cane, vineyard, orchard and garden cultivators; 
celery, potato and tobacco hillers; drags; spike-tooth, .spring- 
tooth arul disk harrows; weecl- 
ers; rotary hoes; crust liieakers; 
ricigers; renovators; swee|)s; root 
blocker.s; cotton scrajicrs, chop¬ 
pers; thinners. 

Machines and Implements jor 
Ilarvestinf;: mowers; tedders; 

"tlop-over,” dump and side-de¬ 
livery rakes; “buU" ancl sweep 
rakes; hay, shock, bundle and 
cane loaders; crop collectors; 
stacking elevators. stackers; 
bum hers; windrowers, straw and 
hay balers, pickup balers, roller 
balers; reapers; grain and corn 
binders; grain ancl corn headers; 
header-binders; combination har¬ 



vester-threshers; corn, cotton, 
^X)tato, peanut and fruit pickers; 
corn picker-huskers; flax pullers, 
cleaners, tow shakers: grass cut- 
ler-c hop}.)er-lc)aders ( for ensi¬ 
lage); root and {tlant lifters; 
(Kiialo and peanut diggers; root 


Fig. 3 .—SINGLE WHEEL FROM A 
TRACTOR-DRAWN ROTARY HOE 

rot«ry ho* it utad for early cul¬ 
tivation of all kinds of row oropi, 
puiverUIng the top toll and tearing 
out weeds. Each section of the ho* 
cultivates one row and it composad 
of fourteen 2 OI 3 in. wheels 


toppers; bean, pea, beet, ce!er>', gras.s seed, spinach and onion 
harvesters; field ensilage harvesters; seed and cotton strippers; 
sugar-cane cutters, harvesters; corn and hemp cutters; shock 
compressors, movers, sweeps; buskers; milking machines; wool 
clippers; tree fellers. 

Machines for Preparing Products for Market: grain, pea, bean, 
peanut and rice threshers and cleaners; alfalfa, clover, almond, 
bean, pea, grain and rice hullers; grain, pea, bean, cottonseed, 
peanut, onion set, rice, potato, corn, berry and fruit cleaners, 
graders and .sorters; cotton gins and presses; balers; produce 
w'ashers; produce WMxcrs; grain poli.shcrs; corn, peanut, rice and 
popcorn .shellers; vegetable hunchers; cream .separators; milk 
emulsifiers, pasteurizers, sterilizers, irradiators; milk coolers, aera¬ 
tors; (hums; butter workers; bottling machines; cheese and lard 
pres.ses; sugar, fruit, sorghum and .syru]j evaporators; honey ex¬ 
tractors; berry and fruit crushers; cider and juice mills, presses, 
extractors; bleachers; pitters; parers; .sugar-cane and sorghum 
mills; hemi) breakers and cleaners; saw mills; baggers; weighers. 



Fig, 4—horse-drawn truss frame rake 

Machines for k'eed Preparation and Feeding: rutting boxes; 
cn.silage and fodder cutlers; feed mills (including hammer mills), 
grinders, cake breakers, mcalers; roughage niealers; feed mixers; 
shredders; root ancl vegetable cutters, pulpers; feed cookers; 
stock feeders; bone cutters; corn and cob crushers; silo packers 

Machines and Implements for Combatting Crop Enemies: row 
crop .sprayers, tower sprayers, aero.sol “bomb” (experimental in 
1044) sprayers using liquified gases in steel carlridge.s as a means 
of propelling the in.sccticide or fumicide in extremely line parti¬ 
cles; clusters; field burners; Hamers; stulil)le pulverizers; stalk 
crushers (lor killing larvae that might otherwise survive in waste 
material); insect sweeps, poison bait spreaders, catchers, traps; 
tobacco bed burners; scccl treaters; smut cleaners; fumigalors; 
.soil fumigators for nematode control. 

Machines, Implements and Conveyances for Transportation: 
automobiles; moti*r trucks; wagons; carriages; hor.se and hand 
carts; sleighs; bobs; stone boats; wheelbarrows; farm, wagon, 
log. lumber, header and sugar-cane gears; racks and barge boxes; 
hay carriers, forks, slings; blowers; grain dumps, elevators; car 
loaders; feed and litter carriers. 

Power, Light and Heat Generators: gas, gasoline, paraffin, dis¬ 
tillate. kerosene, hot air and steam engines; steam and internal 
tombuslion tractors; boilers; windmill.''; turbines; water wheels; 
hydraulic rams; tread mills; power sweeps; electric motors, dyna¬ 
mos, generators; lighting plants; containers for compressed illumi¬ 
nating gas (bottled gas); tank heaters. 

Miscellaneous Machines, Implements and Tools: incubators 
and brooders; di.sk and knife grinders; pumps and pump jacks; 
hay knives and hooks: hand hoes, mattocks, rakes, shovels, forks; 
corn, cane, tobacco and c:abl)age knives; pruning and grafting 
hooks, knives, shears and saws; fence stretchers; hog rubs; post- 
hole diggers, augers: lifting jacks; animal pokes and leads; de- 
horners; poultry debeakers to prevent birds injuring each other; 
horse and cattle clippers; grooming machines; milk and cream 
testers; utensil wa.shers, sterilizers; scales; ladders; hand tools 
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and machines for wood and iron work. (See Tillage Ma¬ 
chinery; Dairy Machinery and Equipment; Harvesting 
Machinery; Processing Machinery. Also such articles as 
Sheep Shearing Machines; Tractors; Drainage or Land; 
etc.) 

HISTORY 

From pictorial and other ancient scraps of endence it seems 
certain that in very early times man used devices for making the 
soil more productive and the struggle for food and clothing 
easier. It is reasonably safe to say that once started on this road 
of improvement through invention and planning, the chain of 
change was never broken up to 1945, with agriculture feeding, 
clothing and providing materials for various purposes for more 
than 2,000,000,000 persons. 

Studies of ancient civilizations in many parts of the world, in¬ 
cluding some regions of Central and South America, indicate 
cultivation of the land was going on hundreds of years b.c., even 
1.000 years or more b.c. in Eg>pt and China. Such dates could 
be put much farther back on the l)asis of what it is certain men 
must have observed when they began gathering grains, fruits and 
roots to provide some degree of food security beyond the clay or 
the season. 

The first soil working implements very i^robably were the crude 
pieces of wood that provided the idea for shaping such chance 
pieces into the first hoes; the first rake very likely was a leafless 
inanch of a tree with stiff twigs. When man had a hoe he really 
had his first plow; and when he had a wisp of brush for a rake 
he had his first harrow. Bru.sh harrows arc still used, and not too 
badly either, when the branches are fitted into a rigid frame or 
holder. Harvesting at first was simple pulling and picking—and 
it is really surprising how much of many crops is still pulled and 
f)i(ked and forked by band in countries where comidicated farm 
machines are common. Since the carlie.st cultivated crops are 
supposed to have been cereals and pulse (that is beans and i>ea.s 
and things of that sort), a very early imi)rovement was the 
sickle. Some sickles in ancient k^gypt were made of flint blades 
in a wooden handle. Later, but .still near 1,000 years b.c., the men 
of the Nile valley used bronze to make the counter[)art of the 
hand sickle. In those days Egyptian grain was trodden out on the 
threshing lloor by animals just as it is even today in near-by 
Ethiopia and in jirimitivc places in other parts of the w'orld. 
Wheat and other grains and seeds were winnowed by casting into 
the wind. 

Engineers who have studied the. development of agricultural 
machinery and power generally consider that the first great me¬ 
chanical advance in farming was the evolution of the plow from 
the hoe. It became not only an implement for preparing the 
seedbed and controlling w^eeds, but a means of covering seed, 
cultivating the plants, providing drains, building terraces to con¬ 
trol erosion and even grew into a harvesting machine for digging 
such crops as potatoes and sugar beets. Plows were used in 
ancient Egypt. They marked a great advance in the use of beasts 
of burden and must soon have stimulated man to begin the long 
and slow job of breeding up the draught ox and the draught 
horse, the really great power sources on the land until the advent 
of the tractor which even in the middle of the 20th century does 
only a small proportion of the world’s field work except in some 
of the western nations. 

By Roman times a primitive ridging plow had been evolved 
by use of a device .similar to the modern double mouldboard. 
Pliny, the elder, in the fir.st century wrote of a wheel plow, but 
such plows were not common until much later. He had heard of 
the use in Gaul of a harvesting machine pushed ahead of oxen 
for heading or stripping grain. Such machines and a combined 
plow and drill, invented still earlier in Mesopotamia, gave way 
before the barbarian invasions of these more civilized regions, 
and mechanical progress in agriculture during the middle ages and 
until after the Renaissance. But apparently there were small 
changes from time to time even in that period. In 1523 in Eng¬ 
land Sir Anthony Fitzherbert’s Book of Husbandry mentioned 
plows of different types in different districts and indicated the 
need for different designs for the various soils in order to cut 


down draught. By ihcn hand tools had been nicely designed and 
many of them were much like those of modern times except as to 
material. By 1600 more claborale farm implements were appear¬ 
ing in Europe and English book.s of the day discussed new ways 
of planting grain. In 1730 Jethro Tull, of England, renowned for 
his developments in horse-hoeing husbandry, made a seed drill 
which was really workable and marked the beginning of a new 
day in the planting of small grains and many other seeds. 

In Tull's century plowing matches l)egan in Britain and com¬ 
petitions in the use of drills and horse-hoes. These activities were 
typical of the lively thought on ways and means of improving 
farming and casing the load on human shoulders. The tempo of 
tool improv'cment has continued to rise ev'er since. Tull opened 
the floodgates of farm machinery invention. It was significant 
that this opening was at the time when the American colonics 
were beginning to realize what might be done in the new land 
with better machines and stronger work animals. They began im¬ 
proving oxen and horses as the British and Eurojicans already 
were doing, and Americans began working on the plow’. Eli 
Whitney before the end of the iSth century had devised the 
nucleus of the modern cotton gin. The whole western world was 
in this same state of mind about agriculture. India had long had 
a hand cotton gin. the chirka, but the cast had not been in the 
.same state of mind about farming. This stale of mind, which 
encompassed far more than agriculture, led to the steam engine, 
the internal-combustion engine, traction engines, tractors, elec¬ 
tricity, milking machines, self-binders, combine harvester-thresh¬ 
ers, manure spreaders, gra.ss harvesters, aeroplanes (used for dust¬ 
ing crops with insecticides and even for planting), and whole sets 
of mechanically operated machines. 

The Steam Engine. —Even by the opening of the 19th cen¬ 
tury developments had gone far enough to justify the term ‘‘agri¬ 
cultural machinery.” .Strangely enough to present-day farmers, 
there was a threshing nuuhine before there was a steam engine. 
The first w'orkahle threshing machine came late in the iSth cen¬ 
tury and was driven by water or wind power, sometimes by horse 
labour and later by steam. But steam was not much used in 
agriculture until after 18;,o. Then in England a system was de¬ 
vised whereby one or two engines were used to draw multifurrow 
plows, by means of cables, backwards and forwards acro.ss the 
field. The sy.';tem of double-engined steam plow'ing was well 
established by 1850. Tlien other heavy implements w'ere added 
such as the cultivator and mole plow. Then steam threshing was 
popular and steam engines were used to some extent to run other 
barn machinery. But for the most i)art the development of ma¬ 
chinery on the farm owes little directly to steam. However, in the 
early part of the 20th century lightweight steam tractors were 
used in England for the direct pulling of plows and to some extent 
also in other countries. 

The mowing machine and the self-hinder, the tedder and swath 
turner, ihe drill, the potato digger, chaffcutlcrs and root cutters 
all were develoj)ed in the first instaiirc for horse or manual labour, 
though doubtless receiving g fresh stimulus from the general 
mechanization of industry applied to the farm and the still greater 
stimulus arising from a shortage of farm labour. 

The Internal-combustion Engine. —An important practical 
contribution to the mechanization of the farm came from the in¬ 
vention of the internal-combustion engine. Used first of all to 
drive stationary machinery, as chaffeutters, root cutters, and corn 
mills in the bam, in the second decade of the 20th century the 
intemal-combustion engine also made headway as a source of 
power for field operations. .Steam engines, though widely used for 
traction on the road, sutTcred the disadvantage of being heavy for 
use on the land for the direct haulage of machinery and imple¬ 
ments; it was not until the internal-combustion engine had been 
f>crfecled that agricultural tractors made their appearance in any 
number. 

This type of tractor h.is (i 945 ) an established position (Jh the 
farm on both sides of the Atlantic; it supplies power for plow¬ 
ing, cultivating and harvesting; it can both drive and haul the 
threshing machine, and there can he no doubt it contains the 
promise of still further usefulness. The practice of mole draining, 
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lor exani|jile, was greatly stimulated, not only in Great Britain 
but on the tontinent of Europe, by the invention of mole plows 
that tan he hauled by a suil.ible affricultural tractor. 'Fhe cost 
of the work is substantially less than when ix-rformed by steam 
tackle and is far more expeditious than when performed by 
horses. The tractor has also rendered it easier for the fanner to 
undertake deep plowinj? and subsoilimr. which are very important 
for growing a crop such as sugar beets. Sub.soiling had been 
l(»oke(l on with disfavour because of the heavy strain imjxised 
up(»n the teams and, when carried out at all. had been left in 
great measure to steam tackle, d’hc apjtlication of the internal- 
cornbustion engine also erudiled designers to produce machines of 
ntore moderate size and weight than formerly. Another direction 
in which the internal-combustion engine is likely to prove its 
usefulness is in rotary tillage, 

'rhe internal-combustion engirn* enables operations to be effi¬ 
ciently perfoniual which were beyond the resources of the ordi¬ 
nary farmer, or which were little mure than idea.s in the days 
of steam and hor.se labour. But this is not its only or perhap.s its 
chief usefulness. It enables <)[)eralions to be performed far more 
speedily with an e*(|ual labfjur tone and is therefore an ally to the 
farmer in hi.s struggle against adverse weather conditions. Obvi- 
if five or .si.\ acres i.m be [)lowed in a day by a tractor 
w'hcre formerly a plow team a( counted fur less than one acre, 
another factor than tiie unit (ost of (he plowing, namely, that of 
speed or of the lime conditions, has entered into the operations. 
Again, if 20 acres can be rcajicd in a day as against 10 or 12 
acres by two teams of horses, the same factor enters. 

Electricity — But a still newer source of power on the farm is 
(dectricity. liecause of the shortage of coal and oil fuel during 
VVbirld War I, a stimulus was gi\en to the exploitation of water 
power and the generation of electricity. Although employed at 
first prindpally for Jigliiing, electricity, when it is available at 
low cost relatively to other forms of power, is gradually coming 
into use for driving .stationary machinery on the farm. Beginning 
after World War J, there was a rapid increase in rural electri¬ 
fication in many countries of Imrofie and in the United Slates. 
'I'he increase was especially noteworthy in the United States, 
where in 104-1 B estimated more than 40G of the fanns had 
electricity and agricultural engineers j^redicted an increa.se to as 
much a.s 75G' in the first decade after VV’orlcl War II. 'Fhe prin¬ 
cipal new u.ses developed w-cre for heating chicken and pig brood¬ 
ers and for refrigeration. 

Rise of Farm Mechanization in the United States. —Be- 

cau.se of the rapid dcwolopnicnt of mechani/.ed agriculture in the 
United States, special attention is devoted to some of the high- 
light.s of its hislorv'. During the colonial period (i()07 to 17H3). 
farming was on a .self-sullic ing basis; that i.s, (he farmer made his 
own shelter, he and his family made much of w-hat they wore, 
and, with the exception of some wheat, tobacco, rice and indigo, 
the farmer raised hut little more than was required for his own 
family. The ground w.-is .spaded or hoed U[>, or it was plowed 
with a crude “hull” jdovv which carried a wooden mouldboard 
sometimes stripped with iron. If the seedbed was harrowed at all. 
a ]H*g-toolh harrow' was u.sed; thi.s was a wooden frame with 
wooden spikes for teeth. Small grain wa.s sown broadcast by 
hand; sometimes it was harrowed in or w'as trodden in by ani¬ 
mals. The new’ crop was cut with a hand sickle, scythe or cradle, 
threshed with hand tlail or by driving animals ov 'r it on a tread¬ 
ing floor; then the grain was winnowed by casting it against a 
light wind. Uom was dropped, covered. culti\ated and harvested 
entirely by hand. Wooden wheeled carts were used. Thus, with 
the exception of a great number of hand tools, crude forms of 
the plow, harrow and wagon were the only agricultural imple¬ 
ments of the colonial period. 

With only one or two notable exceptions the same conditions 
held and the s.ime old implements were used throughout the sec¬ 
ond period (ivS.^-iS^o) of agricultural history. Early in the 
1790s the Whitney cotton gin appeared; this made the removal 
of the seed from the cotton fibres mechanically possible and was 
a great l)Oon to the young cotton industry. The influence of the 
cotton gin was so far-reaching economically, commercially and 


socially that it is considered one of the high lights in the history 
of agricultural machinery*. 

About 1797 Charles New'bold demonstrated his cast-iron plow. 
It was similar to the ca.st-iron iilows w'hich had been demon- 
.strated shortly before in England. Records indicate that farmers 
feared detrimental effect.s from so much iron in contact with the 
soil, and evidently this first American cast plow was never re¬ 
paired after its mouldboard became broken. Hence wooden plows, 
some of which carried wrought-iron cutting edges, continued well 
throughout the period. Between 1814 and 1820, however, Jethro 
Wood, evidently continuing the mediations of Tliomas Jefferson 
on the mathematics and rnechanic.s of the mouldboard, began to 
give the plow bottom scientific shape for better turning, pulver¬ 
izing and for lighter draught. To obtain these shapes Wood had 
to cast his plows, and he introduced the important feature of 
having various parts of the plow renewable. 

At no time has American agriculture undergone such changes 
as during its third historical period (1830 to i860). At the be¬ 
ginning of this period the farmer produced first for himself and 
family; at the clo.se he was raising crops chiefiy to sell. 

The obstinate scouring qualities of the soils in the Mississippi 
valley led to the u^^e of steel instead of iron strips to face the 
mouldboards of plows. In 1833 John Lane built the first steel 
mouldboard, using cros.scut saw blades for the purpose. John 
Deere starting in 1837, and William I'arlin beginning in 1842 
were other pioneers in the steel plow business of the middle 
west. Much credit i.s due also to James 01i\ er who, beginning his 
experiments in 1853, greatly advanced the process of chilling cast 
jilow parts, thus securing greater durability and improving the 
.scouring ciualilies of this type of plow. 

Early in the ’3os the Manning, the llus.sey and McCormick 
patent.s brought out the idea of cutting grass and grain by a 
reciprocating knife passing through fingers or guards. It is this 
principle upon which modern mowers, l)inders. headers and com¬ 
bination harvester-threshers still operate. 

By 1850 several factories had been established for the manu¬ 
facture and sale of what were then improved and successful 
plows, harrow.s, grain drills, reapers, mowers, threshers, strippers 
and power sweeps. Of course much work on the farm still had to 
be done by hand, and much improvement and many new devices 
were to apjiear after that date. But by that time the farming 
public was accepting mechanical devices so rapidly that 1S50 is 
recorded by historian.s as the close of the periiul of “hand jiro- 
ductioii” and the beginning of the machine era in American agri¬ 
culture. The advent of machinery and implements placed farm¬ 
ing on a commercial ba.sis on which the fanner raised products to 
sell rather than simply to sustain himself and family. It is in¬ 
teresting to note that from 1S50 to i860 the number of estab¬ 
lishments manufacturing agricultural machinery increased from 
1,333 to 2,116. 

From 1850 to i860 patents appeared and there was develop¬ 
ment work on each of the following; force-feed devices in grain 
drills, stalk cutters, baling presses, two-row corn planters, disc 
harrow's, feed grindens and “straddle row” cultivators. Improve¬ 
ments continued on all classes of implements, especially on mow¬ 
ers, threshers and reapers. One of the most interesting develop¬ 
ments concerned mechanical binding attachments made for and 
u.sed to some extent on reapers. 

The fourth period in the history of American agriculture ex¬ 
tends from i860 to 1S87. It was characterized by remarkable ex¬ 
pansion, a chief cause of which was the passage of the homestead 
acts. The disbanding of. the armies of the Civil War sent men 
and mules back to the land, and, machinery' being available, many 
sought the agricultural opfxirtunities of the far west which was 
about to be opened up by the completion of the transcontinental 
railroads. The perfection of the twine binder and the introduction 
of the roller process for flour manufacture also stimulated agri¬ 
cultural expansion. 

The drain of the Civil War on farm labour forced farmers to 
the use of more and more machinery*. During the war, mowers 
came into very general use, and early* in the period much was 
done to perfect horse rake.s, w*hich. as an accompaniment to the 
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mower, could displace more labour in the haying process. This 
was to be followed soon, in 1872, by the development of hay 
forks, slings and carriers by which hay could be moved from the 
wagon to the mow or to the stack by horse power rather than by 
hand. Thus the production of hay became mechanical save for 
one step—that of loading. This gap began to be closed in 1874 
when the mechanical hay loader appeared; the implement was 
considerably improved about 1S80 and came into use about 1885. 
Although they had been f;)atentcd years previously, two-wheeled 
sulky and gang plows did not appear in good ejuamities until about 
1870. 

The first automatic grain binder—that is, the first harvester of 
the Marsh t>'pe to carry an automatic bundle forming, compress¬ 
ing and tying attachment—av^peared in 1S70, and was known as 
the Locke machine. At last the tedious process of binding sheaves 
by hand was doomed, and the imiwrtance of this development in 
the history of agriculture can hardly be overestimated. Attach¬ 
ments using twine as the binding material, and some using wire, 
followed quickly. About 1878 the famous tying device known as 
the Appleby knottcr appeared. It bciame the standard tying 
mechanism of nearly all modern grain, rice and com binders. Thus 
the grain binder was the result of 40 years of struggle. 

Although combination harvesters and threshers had been 
thought of as early as 18:6, it was not until about KS75 that the 
(ombine came into use, and then it appeared in the vast wheat 
fields of the Pacific coast states. These were large machines, 
drawn by from 12 to 30 horses, cutting a swath of grain from 
16 to 24 feet wide, and threshing, cleaning and sacking the grain 
in one trip over the field. 

In 1S75, largely through the activities of the Haworth brothers, 
automatic checkrowers for planting corn became practical. The 
dropping mechanism in these machines was operated by regu¬ 
larly sjtaced buttons or knots on a wire stretched across the field, 
instead of by an extra man on the planter. Thus one man, and 
the jtrevious operation of marking (*ff the field were eliminated 
from the planting process. In 1S76 manure spreaders of the 
wagon ty]^c were tlevelopcd to the practical stage. About the 
same time ensilage cutters, or silo fillers and disc plows appeared, 
the latter, however, did not become commercially practicable 
until about 1890. Although stationary steam enginc.s, and steam 
engines on trucks which could be hauled from place to place had 
been used previously, the self-propelled steam traction engine did 
not appear in agriculture until about 18S0. Tliis was the fore¬ 
runner of the modern tractor. In 18S4 three-wheeled sulky and 
gang plows were developed. About 18S5 a combination machine 
for husking com and shredding the stalk made its appearance. 

The fifth period in American agriculture, 1887 to about 1940, 
began with the practical exhaustion of those public lands in the 
United States which could be converted easily and cheaply into 
quick producing farms. After 1887 agiiculture had been settling 
down to more intensive cultivation accompanied by improvement 
in farms and the subsequent rise in land values. (The same tend¬ 
ency is in evidence in Canada, though there the corresponding 
periods are from 10 to 20 years later.) Obviously attempts to 
intensify and diversify agriculture involved machinery and im¬ 
plements in no small way. 

The period opened with many of the most fundamental types 
of agricultural machinery well established. Minor improvements 
continued in all classes of implements. Sled corn harvesters, com 
binders and side dehvery rakes to facilitate loaders came in early 
in the period. These were great labour savers. Inasmuch as one 
man with three horses on a two-row cultivator can cultivate 90% 
more acreage per day than one man with a single-row machine, 
it was only natural that attention should be given the two-row 
cultivators which began to appear early in the ’90s. About 1890 
the Babcock device and system was developed for determining 
the butterfat content of milk and cream. The Babcock test helps 
the farmer cull the unprofitable cows from his herd. Cream sep¬ 
arators appeared about 1890, and a great labour saver, the milk¬ 
ing machine, came into use about 1910. 

Among the early attempts to adapt the internal-combustion en¬ 
gine to farm work no efforts stand out more prominently than 


those of C. W. Hart and C. H. Parr, two young men W'ho de¬ 
veloped very satisfactor^^ stationary, gasoline (petrol) engines as 
early as 1896. A little later they conceived the idea of mounting 
a gasoline engine on a truck, and gearing the two together so that 
the combined unit would propel itself. In 1902 these men built 
such a machine and proved that tlie gasoline engine could be 
used for haulage purposes. A new indusrr>', the great modern 
tractor industry, was bom. Manufacture began almost immedi¬ 
ately by several companies, and within nine years a large number 
of tractors were plowing, harrowing, .scetling and threshing in 
those regions of the United States and Canada where the farms 
and fields were large. These early tractors were large, heavy and 
.somewhat crude. Being able to develop 30, 40 and sometimes 50 
horsepower at the drawbar, they pulled six-, eight-, ten- and 
twelve-bottom plows, or large combinations of soil preparation 
and seeding implements. 

The tractor had deraon.strated its ability to get work done 
quickly with a minimum of human labour, and, in farming, get¬ 
ting work done when weather, crop or soil is right is a decided 
advantage. The old heavy tractors, however, rerjuired consider¬ 
able outlay in cash, and they were too unwieldy for practical use 
except in large fieid.s. About 1910 the j)ower farming idea had so 
thoroughly grijiped agriculture that suddenly a demand for small 
tractors develoix'd from farmers on smaller tracts, and many of 
the old manufacturers, together with a great number of new 
tractor concern.s, began bringing out smaller tractors. 7 'his tend¬ 
ency to cut the size, power, weight and price continued until the 
light tractor of 8-16 and 10-20 horsepower came onto the mar¬ 
ket about 1916 and brought with it the light, two-wheeled tractor 
plow which was quite an innovation in plow design. The light 
traitor and light plow, selling at prices which made their use 
economical on small farms, introduced iwwer farming onto thou- 
.sands of farms in both the United Slates and Uanada, farms 
which could not have ertjoyed tlieir advantages had not smaller, 
cheaper units been made available. Likewise, small sizes of grain 
threshers, of ensilage cutters and of feed grinders became popular 
because the presence of the small tractor on the farm enabled the 
farmer to perform these resj)ectivc operations hirnscif instead of 
having to ilei)end upon the custom outfit which previoUsSly had 
passed from farm to farm doing belt work for hire. By 1944 the 
United States had 2,000,000 farm tractors, rno.stly of the handy 
size, and in Great Britain during World War II the number in¬ 
creased from 55,000 to 160,000 by 1943. 

Another major development in the current period of agricul¬ 
ture is the mechanical corn picker. .Such a machine was talked of 
in 1851; some were built and successfully operated about 1910, 
but not until about 1920 did it really start to take its place in the 
corn belt. Likewise, rotary hoes, for rajiid com cultivation, were 
in 1928 just beginning to become popular, although they had been 
on the market for 20 years. 

Although the motor (ruck is not .strictly a farm machine it has 
proved to be one of the most helpful to farmers. In the U.S. it 
WMs estimated in 1944 that j,100,000 were used on American 
farms, mostly lightweight ones of the pickup sort. 

Among the noteworthy developments in farm machines during 
the 19308 and ’40s were improved planters of various kinds, some 
very special ones such as machines for planting “sheared” sugar- 
beet seed, specially cut down so as to produce more single plants 
and reduce the w'ork of thinning; then there were also many new 
designs of planting plate.s, particularly those for planting seed and 
hybrid com, including the irregular butt and tip kernels (worth 
saving when the price is high) and those for planting the very 
small seeds of some vegetables such as turnips, radishes, cabbage, 
etc. At the same time devices were developed to make feasible 
aeroplane planting of rice in California. 

In this same period many new harvesters appeared such as the 
corn picker-sheller, the self-propelled combine harvester-thresher, 
very small combines for many crops and small farmers, and there 
were many crop varieties developed with the idea of fitting them 
better to machine harvesting, for instance, bush snap beans that 
would produce much of the crop at one time so the plants could 
be pulled and taken to a machine for picking off the beans, thus 
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s.'ivin^f hand labour 

I'hc ricveloftincnt of now {planters and crosfi-hlocking machines 
lor *^uj^ar beets was noteworthy as a cc)mbination of efforts to 
profhice a ttood yield while at the same time elirninatinti much 
heavy labour. 'Phere was considerable development of flame 
weeders, es[)e< ially in suKar-cane fields. There w-as a dcciilcd 
tendency toward more .surface cultivation in contrast to deep 
iiiUivaticiM. d’his meant ureater use of su( h tools as din kfoot 
I'ultivator shovels. 

.siiOiili<-int (hariKCs came in ua>'s of fi^htinc insects and fun^i. 
One of the^e was the, afros(»l rnediod of spreading, which, at 
lea-il m-tofar as lield crcjps wen* (otnerned, was still ex[)erimental 
in Kj.pp The method is to use a highly volatile chemical lujuehed 
under pressure in a steel carfridi'e and containing' the inset titidc 
or fiJtiKicide. 0[>eninf; a valve cauM*s automatic spreading. Such 
(•(juipment was widely used )>>' milit.iry forces durinj; World War 
II for control of flies and nios()uin*e.s. Jn addition new insecli- 
I ides, fimtdi id(ss and materials for ( fiiitrol of nematodes appeared. 
Machines were rn.ifle for applvintr pi( ric at id and a petro- 

ieurn bN'-|*ro(hj( t, to the soil to kill nematodes. 

Manufacturing. —As the farmer found increasinp need for 
more loniplicated mathines and more different kimls of tools and 
machines with greater variety in agrit ullure, the manufatture of 
farm mat hiriery became a great industry, especially in western 
fuirope, Great Mritain, the L'tiiled Stales, and, after 1920, in 
Russia. Tn most other parts of the worlt) the manufacture of 
farm machines is of only minor and local im[}ortan( e. c.xt ei)t per¬ 
haps in ('anad.i, South Africa. Australia and New Zealand vvht're 
(onsicierable ruimhers of mat fiiries are made, Tlie L'nited States 
is the largest user and the lareest prodiu t*r of farm machinery. 

lu all the progressi\e agritultural countries iKe value of farm 
implemeiils on farms im rr*aseti rapidic' after iRcoantI c'ven more 
rapidly after rooo, with the* wiflespread adoption of mechanical 
jiower for Ix/th lielci and stationary work. As a result of (he de¬ 
mands of war, value's of tmohmery on farms receded, but at the 
same time more thorough use has been mole* of the implcmeiUs 
.availal»lc*. During World War 11 the; practice of pooling farm 
m.cchines became common in many countries and old machines 
wc'ie hrought hack into use through rc'pair work and rc'plaremcnt 
of [carts. 

One factcir of great signilicance is the rajiicl increase in dura¬ 
bility of many mactiines, the rc'sult of im[>rovecl materials such as 
aIlo>* stc'el, hettc'r design and nmre effective lubrication. Tlu^so 
factors no doubt accounted in gn*at degree for the extra wear 
ohtJiinc'd from farm ni.ee hinery in wartime. 

Credit for the irniirovements in farm machines during the mod¬ 
ern [leriod is not only due to tin* scores of inventors such as 
Jc'fhro ruM. Kli VVhiinc'V, Ohc'd llussc-y, C'yrus Hall Mcf'onniek 
and John l>(*ere, but also to the improvers of stc'c'l, the manufac¬ 
turers and their laboratories, and go\c*rnmen( and private agri¬ 
cultural re.search institutions. Through such organizations as, in 
the l’nited States, the American Society of Agricultural Kngineers 
tliere has hc'on dose co-operation th.it has s[>eecleil cleveloiiiuents. 

Imjiroved stet'ls really made it practicalde to have farm ma¬ 
chine's mo\e faster in (he lu'ld, such as mowers, binders, com¬ 
bines and other harvesting machines. These new materials have 
made it jmssible lor manufai turers to reduce the weight of many 
imf>lements and to [iroduee more durable parts such as mould- 
boards of i>lo\vs ami the shovels of cultivators. 

Chafiges in design, of course, have been frc'f|uent. Some of the 
more outstanding have been; changes in plow.s which provide 
more space between the nmuldhoard and the' hcMm, thus reducing 
the tenclcTuy to clog with trash; plow jointers that tend to avoid 
olf*.tructions and return to the original line of travel, thus re¬ 
ducing draught; enclosed gears that require infrequent lubrica¬ 
tion and Wear Ic'ng because they arc kept clean; forced lubri¬ 
cation on some of the more' ccrnqilev machines; planting platc.s 
imd other seed-spicing dewices (h.it greatly improve accuracy of 
plant placenu'nt and cut down later labour in tending the crop. 
These arc but a few of many examples that may be cited. 

In 10,^11 the American Society of Agricultural Engineers pub¬ 
lished a report of a .survTv made by a group of eminent agri- 


’ cultural engineers on "changes in the qualit>' values 0/ farm ma¬ 
chines over a 20-year period (1910-14 to 1932).” Tlic.se change.s 
in quality values, the result of various factors, were expressed 
simply in figures by letting 100 represent the quality value at 
the beginning of the period and then arriving at a figure for the 
increase in value resulting from various changes. Tw’enty-five 
machines were studied in this way. 

The index of quality value of the grain binder (horse-draw’n\ 
for e.xarnple, rose from 100 in ifiio-14 to 170 in 19.^2. This esti¬ 
mate of increase in quality value in this c>ne machine was based 
on 65 engineering developments which were listed in the report. 
A few of the developments mentioned were: hinder driving shaft 
changed from 10 to 30-40 carbon steel, knotter frame strength¬ 
ened, heavier teeth in main gear and pinion, and knotter hook 
made of .steel rather than malleable iron. 

FoIIow'ing is a list of the other .74 machines and the quality 
index figure for comparison with the base of 100 representing the 
quality value of 20 years before: cuUi\ator (single-row riding, 
pivot wheel), 165; farm engine (gasoline). 200; disk harrow 
(horse-drawn), 190; peg-tooth harrow, 130; spring-tooth harrow, 
140; hay loader, 15!;; mower (horse-drawn), 170; corn jiicker, 
210; corn planter, 155; tractor plow, icjo; gang plow' (two-furrow, 
horse-drawn), 1^0; walking jilow^ (one-horse), 140; walking plow 
(tw'o-horse), 140; sulky rake. 135; side-deliv ery rake and tedder, 
140; crc'am separator, com shellcr (power), 100; corn sheller 
(two-hole hand or power), 190; sheller (one-hole hand), 170; 
manure S])ieacler. iHo; grain thresher (steel), 195: feed grindc'r, 
175; ensilage cutter (or silo filler), 215; and spraying machine 
(two-no/zle), 175. 

Many imijrovements have been brought about in famt ma¬ 
chines after the making of the survey on cjuality values. Experi¬ 
ence has shown that technical imiirovenicmts in till sorts of 
rnc'chanizccJ e(|uij)ment are sooner or later reflected in better 
farm imjilemcnts. Because of the high [iressure exerted for im- 
jirovemcnt of mechanic.il equipment of niaiu* kinds during war 
there is usually a j)eriod of varied and rapid change following 
hostilities. 

HiBi.iociR.'VPiiY.—J. R. Bond, Zuir/// Impicmcnls and Machinery 
fii^.-.c), a texticook dealing with ni.idiincic U'-ed in Cheat Britain; 
Scottish Journal of Agriculture, vol.^ \'I 1 I and IX (i()25-26) ; J . A. S. 
Watson Farm Implements in Scollund, Ilistori(iil S'otes; Lord Emle 
(R. K. Protliero), English Earnung East and Eresent (4th eel. 1027) ; 
Die Teihntk in der Landivirtschaft (nionlld}, Berlin); Genie Rural 
(monthly, Paris); J. B. Davidson, Agricultural Machinery 
Orson VV. l.sraelson, Irrigation Erinciples and Eractices (1042) ; ()uincy 
C'laudc Ayres, Soil Erosion and Its Control (1946) ; H. 1 ’. .Smith, Farm 
Machinery and Equipment (i 047 ) i E'recl R. Jones, Farm Gas Engines 
and Tractors (1048); C'laudc Culfiin, Farm Machinery (England. 
ic;4,S); Ivan G. Morri.son, Repairing Farm Machinery (0)40); Joseph 
P. Schaenzer, Rural Electrification (1040J; ('arter and P'oster, Farm 
Buildings (1041); .Archie A. Stone*, Farm Machinery (1042); B. .A. 
Keen, ‘‘The Eunctions of Mechanical Power in Soil Cultivation,” Ero- 
ceedings Institution of Automobile Engineers '2g i70-i()4 (Ivngland, 
ig.U); IhS. Department ol .Agriculture Intormatiun Series No. 48, 
History of the Elow (1945). No. 52, History of Cultivators (ic;45). 
No. ()(), History of Corn Elanters (103:;). Nh->, 70, History of Grain 
Drills No. 72, Partial History of the Development of Grain 

Han>esting Equipment (tc^cq), No. 74, Partial History of the Develop¬ 
ment of Grain Threshing Implements and Machines (i(j 40 ) ; Soviet 
Economic Review (1939); The Journal of the Royal Agricultural 
Society of England, (annu.'il, London, 1944); V.S. Dejiartment of .Ag¬ 
riculture, Technology on the Farm (1040) ; American Society of Agri¬ 
cultural Engineers, Changes in Quality f'alues of Farm Machines Be¬ 
tween iqio-14 and roiV (1943): Dorothy W', (Jraf. librarian, former 
Bureau of Agricultural Engineering, T.S. Dejiartment of Agriculture, 
. 4 .!»«>«//wrcj/ Engineering, a Selected Bibliography (1947); R. L. 
.Audrey, American Agricultural Implements (1804); US. Federal 
Trade Commission, “Report on the Agricultural Implement and Ma¬ 
chinery Industry,” June 6, 1(5.48; E. J. Baker. Jr.. “A Quarter Cen- 
tuiy of Tractor Development,” Agricultural Engineering, No. 6, vol. 
T2 (June iQii) : WTA. National Re.search Project, Changes in Tech¬ 
nology and tabor Reqidrements in Cro^ Production (a scries), “Sugar 
Beets” (1Q47E “Mechanical Cotton Picker” (mn). “Corn” (1938). 
“Potatoes” (1Q48) ; U.S. National Resources Committee, Technological 
Trends and National Policy, pp. q7-i44 (June iq.37); Harry G. Davis, 
Farm Equipment Institute, The Cavalcade of Farm Mechanization 
(Jan. 1 . 3 , iq,37); The State of the Industry (annual) : Cyrus McCor¬ 
mick, the Century of the Reaper (1931); Transactions and Journal 
of the American Society of Agricultural Engineers (sqo6 to date); 
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E. A. Johnston, “The Evolution of the Mechanical Cotton Picker,” 
Agricultural Engineering, No. 9. vol. 19 (Sept. 19,^8) ; “The New Rub¬ 
ber Tires for Tractors,” Farm Implement Seu's, No. 22, vol. 53 (June 
23, 1932) ; “Some Tractor Air-Tire History,” Farm Implement AV'U'r, 
No. 18, vol. 56 (.\ucj. 2(), 1935); Archie A. Stone, farm AMachinrry 
(1942); H. E. Murdock, “Tests on Use of Rubber Tires and Steel 
Wheels on a Farm Tractor,” AVJontana Slate Bui.. 339 (1937); U S. 
Department of Commerce, Manufacture and Sale of Farm Equip¬ 
ment, annual report (1943). 

For the controversy as to the priority of the Hussey and McCormick 
reapers, jff the Mechanics’ Magazine and Regi.^ter of Inventions and 
Improvement (Nov. 1833, p. 260, April 1S34, Mav 1834); Shellbank's 
Farmers’ Register vol. i, p. 301 (1834); R. H. Swift, Who Invented 
the Reaperf; R. G. Tlnvail, “Cyru.s Hall McCormick and the Reaper" 
{proceedings of the State Historical Society of Wiscon'-in 1908, pp. 
234- 259) ; H. N. Casson, The Romance of the Reaper (1908) ; F. L. 
Greeno, Ohed Hussey: A True Record of IIis Greatesi Invention, The 
Reaper (1912). 

See further the Year Books up to and includinR 1942, numerous 
( irculars, Department Bulletins and Farmers' Bulletins by the U.S. 
Department of .Agriculture; numerous circulars and bulletins issued 
by the various state agricultural college.s and exi)crinient stations; 
Census Reports of the U.S. Department of Commerce (i850“i943). 

(C. K. G.s-.; K. B. G ) 

AGRICULTURAL PRICES. ITice.s of agricultural i)r()<l- 
ucts were of little importance when agriculture was virtually .self- 
sufficing. They are of paramount importance to the tyi)i(ai com¬ 
mercial farmer of today, who sells most of what he produces and 
bu\s most of the things he needs for famil>’ li\'ing as well as 
many of the things he uses in production. I'he relation which 
prices of agricultural products bear to the farmer’s living expetises 
and his c-xj^enses of production are of primary importance in de¬ 
termining not only the welfare of agriculture hut also what farm¬ 
ers will jiroiluce and how much. 

From the historical standpoint, .special interest in agricultural 
jjritcs centres on (T ) the development of markets and methods of 
pric e determination, and (: > the periods of agricultural price de- 
pression and prosperity' which have re.sulted from changes in agri¬ 
cultural and other prices. 

Development of British Markets.—In the early stages of 
English agriculture the mass of produi t‘rs were content fo satisfy 
their own wants and were jirac tically iiuiificrcnt to outside trade. 
Later, however, the nc'ecl arose for some machinery^ for bringing 
buyers and sellers into touch, and this was met by the institution 
of fairs and markets held at fixed places and periods. Thc.se in the 
first instance no doubt arose spontaneously, hut it speedily became 
ajiparent that the holding of a fair or market in a town could be 
made a source of profit to the burgesses, or if there were no sufli- 
c ienily powerful organi7.ed community, to the lord of (he manor. 
Thus arose a system of tolls on goods exposed for sale in the mar¬ 
ket. The crown, exercising its authority as overlord, saw at once 
an opportunity of revenue and claimed and exercised the right to 
forbid the holding of a fair or market except under royal charter, 
which was granted on terms. Tolls and regulations of the market 
would tend to raise the price level, but the effect could only have 
been slight. 

A more serious effect on agricultural price.s was caused by legis- 
lation against the practices of badgering, forestalling, engro.ssing 
and regraling, which was ])assed in the early part of the i6th cen¬ 
tury and did not disappear from the statute book until late in the 
jSth century. The purpo.^e of this legislation in restraint of trade 
v\as to protect the consumer from trade practices which were pre¬ 
sumed to raise artificially (he price of food. A "badger” was a 
dealer in food who bought in one place and sold in another. He 
was licen.srd for a year and was under recognizances against fore¬ 
stalling, engros.sing and regrating. Forestalling W'as purchasing 
food on the way to market with intent to sell it at a higher price; 
engrossing was attempting to control—in modern phraseology to 
“corner”—the market by buying up all the food for the purpose of 
exacting higher prices; regrating was the resale of food previously 
bought in the same market. 

The state for many centuries intervened directly in the regula¬ 
tion of the price of wheat and bread. From the Norman conquest 
to the reign of Henry \ I the exportation of W'heat was prohibited, 
although in earlier times it had been common. Importation was 
unchecked, alllmugh there is no record of it until the 14th century. 


In 1436 an ad was passed authorizing the exportation of w'heat 
xvhenever the price did not exceed ()S. 8d, [>er quarter and in 1463 
the exportation of corn was forbidden until the price exceeded that 
at which exportation ceased. Thereafter a succession of enact¬ 
ments were passed some gi\ ing a bounty on exports, others impos¬ 
ing a duly on imi)oris. or adopting both methods under limitations 
of prices. In 1774 an act was passed permitting imiKtrts at a 
nominal duty of bd. per quarter when the price reached 48s. and 
forbidding exports unless the price was bclovs' 44s. when a bounty 
of 5s. per quarter was given on exiiorts in British ships. 

I'p to this lime legislation had for its main object the interests 
of consumers while attempting also to h;i\e regard to the interests 
of prodiuers, and also to encourage shipping. In 1791 the first of 
a scries of acts was passed which, with increasing stringency, aimed 
mainly at protecting the interests of home wheat growers, which 
continued until the repeal of the Corn Laws in 1846. 

In the i3lh century the .A >i/,e of Breatl was established, by 
W'hich the duty wa.s impo.seil on just ices of the jH'ace of adjusting 
the weight, quality and price of bread to (he curri'nt prices of 
wheal. The sj’stem was modified in detail from time to time, but 
continued in force until 18.^2 in l.ondon and until iS3() in the 
provinces. 

In later times the establishment of great markets in the large 
centres of population did much to determine prices on the basis 
of general and not of local su[>plies. M.iny of the markets de¬ 
veloped from local to national imiiortame by re;is()n largely of 
their position in relation to means of communication. Covent 
Garden is a notable insiame. Jt was originally a pl.ice where grow¬ 
ers of fruit and vegetables in the vicinil>’ of London could dispose 
of their jrroducc direit to retailers and consumers. I'he con¬ 
vergence in the metrojiolis of the main lines of railway made it a 
national distributing centre, serving, through various < hannels, all 
parts of Great Britain, and “Covent Garden price.s” became the 
standard of values throughout the country. 

The organization of commercial price-making on a national 
basis had, however, scarcely been completed when a new' factor 
was interposed whicli .sjieedily ch.ingc'd the basis on which price 
levels of some of (he jirincijial fcnxlstnffs restc'd. Imported wheat, 
meat, cheese, butter and other kinds of agricultural produce were 
sent to the British markets in ever-increasing quantities. As they 
increased in bulk and imjiroved in equality their intluencc became 
so great that prices in the wholesale markets w'ere determined on 
an international rather than on a national basis. 

The most prominent instance of this modern development is to 
be found in the wheat trade, where iinportc-d grain, forming as it 
does about four-lifths of (he vvhoU* siqiply, dominates British prices 
and determines the value, at any given time, of British wheal. 

Price-making arrangements in (lie wlicat trade are highly organ¬ 
ized. World’s prices are prac tically .scttlcv] at four great markets, 
viz., Chicago. Winni{)cg, Liverpool and London, and so well ad¬ 
justed and sensitive is the mechanism that lluctualions in one are 
immediately reflected in the others. 

Prices in America.— Prices have been important to American 
agriculture ever since early colcmial days. Although the agricul¬ 
ture of the frontier regions was always largely self-suflicient, 
much of the total outjiut was for .sale either in the domestic or the 
cxjiort market. As the frontier was jiu.'hed waist ward into the 
fertile valley of the Mi.ssissippi, an ever-growing volume of agri¬ 
cultural producLs wa.s shipped eithcT down the rivers or eastward 
to the older .settlements to be exchanged fur all kinds of manu¬ 
factured products. ITiis rapid growth of agricultural production 
in America during the 18th centurx’ also had a jtrofound effect 
upon prices throughout the commercial world. Cheap food and 
cotton from America was basic to both the growth of manufac¬ 
tures in Britain and to the decline in British agriculture. 

Throughout most of the history, of the United States, the de¬ 
termination of prices of agricultural products has been left to 
private competitive enterpri.se in the market places. Tariffs and 
other government regulations have had their influences, but the 
actual process of price detcmiination has been left almost en¬ 
tirely to the bargaining of private enterprisers. The most notable 
exception was during World War II, wlien price ceilings were 
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established for most farm products as well as for other products. 
Nevertheless, prior to the war there had been a growing govern¬ 
ment participation in the process of agricultural price determina¬ 
tion. The Federal Farm Board, through its loan and purchase 
operations from i<)2r) to had an important influence. The 

Commodity CTetlit corporation, oijerating on a larger scale, was 
a much more important market factor from on. Thc.se loan 
and purchase (jperations, together with the influence of the Agri¬ 
cultural Adjustment administration and the soil conservation 
servi<e upon agricultural production, indicate that the United 
Slatc.s has been moving toward a degree of control over agri¬ 
cultural prices comparable to that attained by some European 
counlrie.s a decade or more earlier. 

The Course of Agricultural Prices. —Agricultural prices in 
the United States from the beginning of the igth century have 
l)een influemed by four periods of inflation. 'The ^ir^l was due to 
the War of 1H12, the second to the Civil War, the third to World 
War I, and the fourth to World War II. After each inflationary 
fieak there has been first a sharp ilei line and then a rather long 
period in which the general trend of prices has been more slowly 
downward. In a general way the jiriies of agricultural and non- 
agriiultural products moved together. However, over the entire 
period agricultural pricc.s have risen relative to the others—owing 
to the less rapid improvement in the arts of agricultural pro¬ 
duction. 

Price changes in England have been .somewhat similar to tho.se 
in the United States, liul in England there was no price inflation 
corresponding to that during and immediately after the Civil War 
in the United States, instead, there was a {leriod of gradually 
rising prices and of agricultural prosperity from about 1S50 to 
1872. This was in contrast to the long period of falling prices 
and chronic agricullufal (lc'[)re.ssi()n which had prevailed for about 
thirty years following the Naixileonii Wars. 

I’rom about iS; .; to iSc)^ agricultural prices declined gradually 
not only in the United States and in England, but also in other 
lountrie.s whose currencies were ni.iintained at a constant level 
in relation to gold. In England rent.s fell and marginal land went 
out of cultivation. In the iMuo.s, a British Royal Commission 
stated, "We have no hesitation in expressing our entire concur¬ 
rence in the ofjinion that the cri.sis in agriculture is due primarily 
to the fall in prices.” 

Conditions in the United States during the latter part of the 
19th cenlur>’ diftercci greatly from those in England. The area 
under cultivation was constantly expatuling. In the newly .settled 
areas, rents and land vahic.s tended to rise at times because of 
improvements in transportation and in metluxis of agricultural 
production, c.s[)ecially the greater use of machinery. For the older 
settled regions of the United States, however, conditions bore 
much more resemblance to those in England. Even in the West, 
where many of the pioneers pushed on from one ntwv frontier to 
another, exploiting the virgin soil resources as they went, agri¬ 
culture was not very prosperous because of the declining price 
level. 

The course of wholesale prices of farm products and nonagri- 
cullural jiroducts in the United Slates i.s shown by the accom- 
|)anying chart from igio through 1045. Hiere have been few 
limes from H)20 when the prices of fann products have been as 
high rel.Ttiv'e to nonagriruliural products as they were in the base 
period. 1010-14. If the comparison is made between prices re¬ 
ceived by farmers at their local markets and the prices paid for 
the goods they buy at those markets it is .still more unfav'ourahle 
to agriculture. Increases in freight rates and other marketing 
co.sts widened the spread between local market and central mar¬ 
ket prices and resulted in an increase of retail prices relative to 
wholesale iirices. As a conseciuence, there was no time from 1921 
to 1041 when the index of prices received by fanners was as high 
relative to the i(;ro-i4 base as was the index of prices paid, in¬ 
terest and taxes. 

Parity Prices. —The dispvirity between prices received and 
prices paid by farmers was generally viewed by agricultural lead¬ 
ers in the United States as the primary cause of agricultural dis¬ 
tress from 1920. Rarity, or the level at which prices of farm 
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products would be as high relative to the pri( es of things farmers 
purtha.sed as they were in ic;io-i4, was w'idcly accepted as the 
proper goal of agricultural programs. At first the term parity was 
applied only to each individual farm product. The parity prin¬ 
ciple as applied to individual commodities became a part of the 
Agricultural Adjustment .Act of 19.^3 and has since appeared regu¬ 
larly in laws relating to agricultural aid and prices of farm prod¬ 
ucts. The desirability of maintaining prices of individual prod¬ 
ucts at the legal parity has been questioned by economists be¬ 
cause the formula does not make allowance for changes in costs 
of production, in si/.c of crops, or in other things which affect the 
normal prices of commodities. 

Differences Between Countries.— In most countries of the 
world prices of agricultural products rose during World War I. 
The extent of the rise and the timing of any suhsectuent decline 
depended upon the extent of the inflation and when that inflation 
reached its peak. Idie course, of agricultural pri( es in England 
was fairly similar to that in the United .States, but the rise W’as 
greater and the decline of the early loros was less precipitous and 
longer continued. In (iermany, agricultural prices shot upward 
under the influence of a postwar hyper-inflation until the end of 
i9.''3, when a new' currency was established having the same gold 
equivalent as the old mark. In France, after a temporary decline 
in 1921 and 1922, prices continued to rise until 1926 when the 
franc was stabilized at about one-lifth of its former gold value. 

Diffcrcnce.s in the movement of agricultural prices in the vari¬ 
ous countries during and after World War 1 w-cre primarily de¬ 
pendent upon monetary—including credit and foreign exchange— 
conditions which affected the value of the particular country's 
currency. Most countries, however, experienced one or two pe¬ 
riods of severe declines in agricultural prices at some time be¬ 
tween 1919 and 1932. In many countries, however, agriculture 
did not suffer during the 1920s from prices which were low rela¬ 
tive to those of industrial products. 

As a result of World War II there were again rapid increases 
in the prices of agricultural products in most countries of the 
world. Government price controls were soon resorted to in almost 
all countries. The degree of effectiveness of the controls varied 
greatly, as did also the difficulty of the problem of holding in¬ 
flation in check. The potential inflation as measured by the in¬ 
crease in bank credit and money supply was generally much 
greater than during World War I, yet through 1945 price in¬ 
creases were les.s than during the 6^ years following the outbreak 
of the previous war. 

Factors Affecting Prices.— Since about 1920 a great deal of 
attention has been devoted by economsits to statistical and other 
.studies of the factors affecting prices of agricultural products. 
These include analysis of the prices of individual products, of the 
relation of agricultural prices as a group to prices of other com¬ 
modities, and studies of the general price level. Studies of indi¬ 
vidual products, and even of agricultural products as a group, 
have been quite successful in arriving at quantitative measure¬ 
ments of the influence of various factors ui)on prices. Studies 
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of the general price level have been less successful, not because 
of inability to measure the numerical relationships involved, but 
because clear evidence is often lacking as to the causal con¬ 
nections. 

It is apparent, nevertheless, that whatever are the monetary 
and other influences responsible for changes in the general level 
of prices, these same factors have been important causes of the 
variations in prices of all agricultural products since 1014. In 
addition, prices of agricultural products have been largely in¬ 
fluenced by changes of industrial production and employment— 
that is, by changes in the general level of “real ' demand. Finally, 
prices of the individual products have been greatly influenced by 
various factors which relate specifically to the commodity itself, 
such as supplies of the commodity and of tomi>cting commodities. 

Much of both year-to-year and sea.sonal price fluctuations of 
agricultural products is occasioned by variations in the weather, 
but there are also important fluctuations which are the conse¬ 
quence of shifts in agricultural production in response to price 
changes themselves. Cyclical variations in hog prices arc an 
important example of the latter. (E- J. Wc..; R. H. R.) 

AGRICULTURAL RESEARCH, if broadly defined, may 
be said to have begun when primitive man commenced to observe 
his experiences with crops and livestock and to interpret his find¬ 
ings with resultant improvements. In modern times it is limited 
to the manipulation of things, concepts or symbols, with a view to 
formulating generalizations which verify, correct or extend man¬ 
kind’s knowledge of all processes concerned with agriculture. Such 
knowledge may facilitate the construction of a scientific explana¬ 
tion or promote the practice of actual farming. Thus defiried. 
agricultural research encompasses all work in the natural and 
social science fields that are concerned with or affect agriculture. 

In Graeco-Roman times the art of agriculture reached a com¬ 
paratively high slate of efficiency, but this development was based 
upon centuries of ob.servation and experience rather than re¬ 
search. Scarcely any progress was made in deriving true scientific 
exfdanations of the chemical, phy.sical. and biological processes 
involved in agriculture. The Greek love of speculation gave rise 
to numerous physical theories, but the validity of these systems 
could only be established by experimentation. For this mankind 
had to wait for more than 1,000 years after the disintegration of 
the Roman empire until Theophrastus Paracelsus (1403-1541) 
attacked speculative philosophy a.s the .source of knowledge and 
bid his followers put their faith in experience. 

The progress of agricultural research from mediaeval times to 
the controlled laboratory and field experiments of the iQlh cen¬ 
tury was tortuou.sl)' slow. Its hi.story is interlinked with that of 
the modem beginnings of the various sciences and is replete with 
famous names. Prior to the onslaught ot modem industrialization 
and its accompanying urbanization there was no reason for the 
segregation of the agricultural part of these sciences or for spe¬ 
cialization on distinctly agricultural problems except as deter¬ 
mined by the personal interests and experiences of experimenters. 
For example, the chief contributions of Bernard Palissy (1510- 
1589), the ITench craftsman, were in the field of ceramics, and 
yet his investigation of the nature of soils and fertilizers justifies 
his being called the founder of agricultural chemistry. 

By the beginning of the iQth century' the sciences had reached 
stages of development where further progress seemed dependent 
on field experiments. Antoine Laurent Lavoi.sier (174,3-1794), 
who establi.shed the foundation of the structure of modem chem¬ 
istry, conducted numerous experiments on his farm at Blois, 
France, and prepared reports on his findings with a view to im¬ 
proving agriculture and relieving the poverty of his peasant 
neighbours. In 1784, Albrecht Thaer (1752-1828), began to turn 
his attention to agricultural research on an estate near Celle, 
Germany. In 1802 he converted this estate into an agricultural 
institute where he lectured on farming. Heinrich Einhof (d. 
1808) assisted by teaching the relations of chemistry, physics and 
mineralogy to agriculture, and many future scientists received 
their initial training at this institute. In 1804, Thaer was called 
by King Friedrich Wilhelm III of Prussia to head a new state 
agricultural institute at Moglin. Another pioneer in the use of 
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field experiments was S. F. Hermbstadt (1760-18,33), a professor 
at the Univ’ersity of Berlin, who. from 1815 until his death, 
investigated the chemical composition of cereals and the influ¬ 
ence of fertilizers on the production of the proximate constituents 
of plants. 

ITie modern aspect of agricultural research began with the 
field exiieriments of Jean Baptiste (Joseph Dieudonn(§) Bous- 
siiigault (1802-1887). Earlier scientists had developed much 
knowledge concerning the elementary composition of agricultural 
products, but no one had sought to follow’ the balance of chemi¬ 
cal elements in the growing ol crop.s or in the feeding of animals. 
It remained for Boussingault lo seek scientific facts in the fields 
and stables. Following an adventurous career as a mining engi¬ 
neer in South America, he settled on a farm at Bechelbronn in 
Alsace where he conducted a carefully planned series of field 
experiments from 18,34 bis land became German territory in 
1871. By quanlitativ'c methods he investigated the changes in the 
elementary composition of seeds during germination; the assimi¬ 
lation of atmospheric nitrogen by plants; the rotation of crops; 
the use of fertilizers; the care of barnyard manure; the nutritive 
value of forage crops; the feeding of livestock; the influence of 
feed on the yield and comiM^sition of milk; and many other prac¬ 
tical agricultural problems. These experiments, co-ordinated wdth 
laboratory controls, pioneered in the problems of feeding crops 
and provided the basis of all modern field work. The facts gath¬ 
ered by this and other methods were reduced to order by Justus 
von Liebig < 1803-187.3) in iSqo and later in his brilliant generali¬ 
zations on plant nutrition and crop jiroduclion. 

In Britain J. B. Lawes (1814-1900) began to experiment with 
artificial fertilizers at his Koihamsted c.stale in 18,36. Formally 
organized by Lawes and Sir Joseph Henry Gilbert (1817-igoi) 
in 1843, these experiments are still carried on, and thus Rotham- 
sted ranks as the oldest agricultural station in continuou.s oi.K*ra- 
tion. The efiects of their artificial fertilizers on (he soils of Britain 
were so striking that similar experiments were soon made in most 
countries with mature agriculture. Although the results were not 
always as dear and definite as in (ireat Britain, the exi>eriments 
opened the way to new knowledge of soils, crops and livestock. 
In the United Stales where water .supjily was often a limiting 
factor in crop production, these experiments led to important de¬ 
velopments in .soil physics; in France, to the important contri¬ 
butions of Georges Ville (1824-1897) on the use of fertilizers; 
and in Ru.ssia, to far-reaching studies of soil morphology. Ani¬ 
mal nutrition was also studied by Law’cs and Gilbert at Rotham- 
sted, but considerably develofied in (jermany. 

In due course agricultural colleges and experiment stations were 
founded as re.search centres in almcj.st cverv' civilized country. 
Eventually most countries also created departments of agriculture 
in their governments which conducted extensive research as well 
as supervisory and regulatory work. The needs of World War I 
compelled rapid integration of special .studie.s and empha.sized the 
desirability, if not necessity, of a higher degree of co-operation 
and co-ordination of re.search projects, not only within countries 
and empires, but also internationally. Although impoverished by 
the war, the European countrie.s extended their, organizations for 
agricultural re.search in the 1920s and 1930s, and eventually most 
countries had experiment stations owned and financed by the 
state; frequently others were financed by private grants, agri¬ 
cultural organizations, or trusts. World VVar II brought further 
and greater recognition of the contributions of agricultural re¬ 
search in its many fields to the welfare of mankind. 

In Britain parliament provided the development fund in 1909 
at the instance of David Lloyd Gertrge and assigned a capital sum 
of £2.000.000 for rural development, including agricultural re¬ 
search and education. It was decided to make grants to existing 
institutions, holding each responsible for certain field.s of agri¬ 
cultural research, rather than to create new stations to cover all 
fields. The main subject.s and the in.stitutions to which they were 
assigned are; Soils, plant nutrition, and plant pathology at Roth- 
amsted Experimental station; animal nutrition at the Rowett Re¬ 
search Institute, Aberdeen; plant physiology, at the Imperial 
College of Science and Technology, London; plant breeding at 
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Oimbridi^e university, the University Coilet'e in Aberystwyth and 
the Scottish Plant Hrec'dintt: station in Udinbur^th; fruit research 
at Lontt Ashton, Bristol ancl at hast Mailing, Kent; the glass¬ 
house industry at ( hc'shunt, Herts.; animal breeding at Edin¬ 
burgh univer’'ity; dairying at Reading university, the Royal 
Veterinary college in I.ondon, and the S<.ottish Animal Diseases 
Research association; animal parasitology at the London School 
of Hygiene and 1 'ropical Medicine; and agricultural economics 
and engineering at O.vford univer.sity. 'I'he develo[)mcnt fund was 
augmented in and additional aid was provided through the 

Umpire Marketing board esiabli-,bed in rpjb. The agricultural 
‘aaieties cnniinued al.^rc to make grants. 

In Canada one single result of agricultural re.search, namely, 
.Marrjuis wheal, has long .since repaid all eyjKMHlitures lor experi- j 
rnentatiem in the commonwealth. A school of agriculture, eventu¬ 
ally affiliated with Laval university, was established at Ste. Anne 
de la Pocatierc, Oue., in 1H59; the Ontario Agricultural college, 
founded at (iuclph, Ont., in 1.^7?, carried on cx])erimental work; 
and Prime Edward Island had a government, stock farm at an 
early date. It remained, however, for the Dominion ICxjH'ri- 
rnenlal harms system, established in 1HS6 aftc^r an extended in¬ 
vestigation of agrii uliur.il conditions by a select commiltep of 
the Canadian house of (onunons, to provide most of the research 
needed by a vast country with wmU-ly varying agricultural con¬ 
ditions and problems. Under the first director. William Saunders 
(1.S36-1914), the Central Experimental fami was located at 
Ottawa and the original bramh stations at Na[)pan, N.S., Bran- j 
don, Man., Indian Head, Sask. and Agassiz, B.C. Eventually 29 { 
other stations and about 200 illustration stations were added to 
the system. 

In Australia, the wheat-lireeding work of William J. Earner 
(1845-1906; at Earnbreg, New South Wales, and of his continu- 
afors at other stations, contributed much to aralde farming. Spe- 
(ial attention has also been given to pastoral problems. The Waite 
Agrii ullural Research institute, established at Adelaide under 
A. E. V. Rich.irdson in 1924. began a wide range of [ilaniied cx- 
peritnenlalion, and the* ('oun< il for Si ientitir and Industrial Re- 
seanh, crcMted liy jiarliametit in 1925, jirovided federal funds and 
co-ordination for all stations within the commonwealth. In New 
Zeakmd, the priv.itely endowed Cawthron institute was estab¬ 
lished in lots, to supplement the work of (he state cx]>erimental 
farms and (he colleges. In India, the ccnttral station, started 
at Pusa in 1(10,5 with a gift from Henry I’hipps, an American, and 
removed to New Delhi after an earthquake in 1934, was .supple¬ 
mented by state and college stations. 

After World War I notable [crogress was made in other tropical 
regions. The Imperial College of 'Propiial Agriculture was opened 
in 1922, at 'I’rinidad, for training and re.search in tropical agri- 
i ulfure. The re.search institute originally founded by the (Icrmans 
at Amani, in Tanganyika, was reopened and e.xpandcd. The 
veterinary research station at Onderstejioort. Soutli Africa, early 
won world reiognilion as the h’ading rent re in its field. The 
st.afions at Cezira and Medani in the Anglo-Egyptian Sudan con¬ 
centrated on cotton and crops list'd in rotation with it. The grow¬ 
ers also organized and fmanced experimental work; the Rubber 
Research Institute of Malaya and Tea Research Institute of 
Ceyhen are examples. 

'I'he researches of the separate jiarts of the British empire were 
conducted independentl>’ of the rest until 1027, when an imprerial 
agricultural rest'arch conference recommended that the govern¬ 
ments of the (omrnonvvc'alth.s establish on a co-operative basis 
bureaus to collect, collate and disseminate information on re¬ 
search in selected branches of agricultural science and generally 
to assist research workers in the empire with data relevant to 
their subjects. The.sc bureaus arc financed from a common fund 
supiplicd by the government.s in agreed piroportions and gov^cmed 
by an executive council with equal member.s. The bureaus are 
located in (’.real Britain at research centres spaecializing in the 
respective sciences as follows: Soil science at Rothamsted. Cam¬ 
bridge; animal health at the Veterinary Laboratory. Weybridge; 
animal nutrition at the Rowett Research Institute. Aberdeen; 
plant breeding and genetics at the School of Agriculture, Cam¬ 


bridge; fwstures and forage crops at Aberystwyth; horticulture 
and plantation cropis at East Mailing, Kent; animal breeding and 
genetics at Edinburgh; and agricultural piarasitology at St. Albans. 
In 19.5.5. the council also assumed financial and administrative re- 
spionsibility for the already established Imperial Institute of Ento¬ 
mology in London and the Imperial Mycological Institute at 
Kew. In 19.36, a forestry bureau was located at Oxford and one 
for dairy science at Reading. 

In Denmark, the intensive agricultural svstem which gained the 
admiration of the world ow'es much to agricultural research. After 
their military defeat by (ieimariy in 1.S64, the Danes .sought, as 
* one of their distinguished statesmen said, "to gain within their 
borders what they had lost*without.” For many years the Royal 
Dani.sh Agricultural society contributed to the advancement of 
agricultural .science by apipropriations and continued to serve as 
an important agency to this end after the organization of a de¬ 
partment of agriculture in 1896. The dairy investigations, notably 
the feeding experiments of N. J. Fjord, at the Royal Agricultural 
college, Copienhagcn, were started in 187:. Its laboratories al.so 
condurted feeding experiments with pigs, investigations of animal 
diseases and te.sting apiparatus used in dairying. Although thi.s 
institution remained the main centre of research, five other sta¬ 
tions and a few substations were established for work on soils, 
plant piathology, horticultural cropis and pikint breeding. The 
Danish Heath Society has aided in the rei laniation and foresta¬ 
tion of new lands. Economic research on co-operatives and mar¬ 
keting also contributed to the advancement of the country's 
agriculture. 

In France, a large number of research centres continued the 
practical exampdc of Boussingault. The agricultural college at 
CIrignon, founded in 1S27, was long concerned with agronomical 
problems. The cxpieriments of \’ille, from 1S4S to 1863, were 
made at Vincennes, near Paris. The .Station Agronomique dc 
I’E.st, founded by Louis Grandeau at Nancy in 1868, empihasized 
.soil investigations. The station at Montpellier .studied the vine 
and its di.scases and piests. The Instil ut Pasit-iir, although not an 
agricultural agency, conduited re.search in filant jihysiology and 
micTobiology' of great inqiorlance to agriculiure. Soil bacteri¬ 
ology {(j.v.) began in France as the result of investigations by 
J. J. Schldsing (1824-1019) and Achille Muntz ( 1846-1017 >: 
other fields were opioned upi by M. P. E. Berthelot (1827-1007 ). 
The striking advances made by S. N. Vjnogradsky (1856- ), 

who introduced new concepts and more jirecise methods, maile 
the subject a science. Although the agricultural stations and 
laboratories were long under the general direction of the ministry 
of agriculture, they were reorganized into a more comprehensive 
and centralized .system under the institute of agricultural research 
in 1921 as an oibce of the ministry of agriculture. 

In Germany, an agricultural college wa.s founded at Hohenheim 
in 1S17, but (he country had no permanent experiment centre 
until 1851, when the Economic Society of Leipzig started the 
station at Mbchern in Saxony under Emil Wolff. Similar stations 
were soon opened, hut the most rapid e.\pan>ion came after the 
federation of the German Slates in 1871. Most of the stations 
were attached to universities and under close government con¬ 
trol; they also had certain responsibilities in the regulation of 
fertilizers, feeds and seeds. In 188S, an association of experi¬ 
ment stations was formed to secure uniformity in methods of 
investigation and inspection of articles. By the 20th century, the 
German stations had increased in number and size and had wmn 
world-wide recognition. Certain of them contributed to the 
enormous strides made in the output of synthetic nitrogenous 
compounds. Among the larger state institutions were those at 
Halle for animal nutrition, agricultural chemistry and micro¬ 
biology; at Bonn-Popplesdorf, Konigsberg and Landsberg, for 
soils, plant nutrition, animal husbandry and plant physiology; at 
Bremen and Landsberg for moor culture; at Bre.'-lau, Hohenheim 
and Gottingen for agricultural chemistry' and bacteriology'; and 
at Berlin and Leipzig (Mochem) for many fields of agricultural 
science. In addition, the nitrogen and potash syndicates and the 
superphosphate manufacturers maintained private research lab¬ 
oratories. 
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The Netherlands has several experiment stations which have 
si:)ecialized on the country’s particular problems. The station at 
Wageningen, begun in 1S77, is the largest and is especially notable 
for the work of II. M. Quanjer in plant pathology and D. J. 
Ilissink in soil.s. The Netherlands has also won commendation 
for the admirable research work carriecl out at Buiteneorg in 
Java and elsewhere in the Netherlands Indies where scientists 
pioneered in the field of hill culture. 

Russia’s best-known contributions to agricultural research are 
in the fields of soil science and plant breeding. The soils work 
was begun about 1870, under the leadership of V. V. Dokuchaiev 
(1H46-1Q03), followed by N. M. Sibirlsev (1S60-1900) and K. D. 
(ilinka (1867-19^7) and others. In contra.st with (he .scientists 
of western Europe, who analyzed specimens of soils in labora¬ 
tories, the Russians .studied soils in the fields and then supple¬ 
mented their findings with laboratory data. Tliey concluded that 
the character of the soil is largely dependent upon its geographi¬ 
cal position and climatic environment, and on this basis ileveloix*d 
a system of soil classification. Although not widely known out¬ 
side of Russia until well into the 20th century, the Russian ideas 
greatly stimulated research in this field. In the work on plant 
breeding directed by N. I. N'avilov, emphasis was given to thor¬ 
ough exploration of all parts of the world for varieties and breed¬ 
ing material of value and to exlensixe programs at numerous 
locations for studying introduced materials in detail and for large- 
scale hybridization and selection work. Agricultural re.search in 
Russia was completely reorganized after the revolution of igi7- 
The soviet union was rejiorted in 1938 to have had over 14,000 
scientists working at 90 agricultural research in.stilutcs, 367 ex- 
jierimental stations and 507 experimental farms with numerous 
branches. 

The history of the British colonies that became the United 
.States is replete with instances of agricultural experimentation. 
As in all new countries the colonists were obliged to determine 
by experimental i>lantings the croi)s that thrived in the respective 
localities, and the desirabilil}' of encouraging .such experimenta¬ 
tion through aid from the iftiiicrial and local governments was 
early recognized. A number of distinguished leaders, ineluding 
John Winthrop, Jr. (1606-167(1), W illiam Penn (1644-1718) and 
Jared Ediot (1685-1763) conducted agricultural experiment.s, 
John (1699-1777) and W'illiam Bartram (1739-1823) and Hum- 
(>hry Marshall (1722-1S01) maintained botanical gardens near 
Philadelphia, Pa., and a public experimental garden was estab¬ 
lished at Savannah, Ga., in 1733. 

About 1760 George W^ashington began to study agricultural 
problems systematically and to make experiments to ascertain the 
best methods for his Mount \'ernon estate and vicinity. Thomas 
Jefferson gave .special attention to natural phenomena in relation 
to plant growth, introduced plants useful to American agriculture, 
anci made Monticello a veritable experimental farm. For about 
30 years, John Beale Bordley (1727-1804) conducted c.x]icri- 
ments on Wye Island near Maryland’s eastern shore, and John 
A. Binns (1761-1813) devoted two decades to experiments with 
gypsum in Loudoun county, Va. Beginning in 1785, the efforts 
of these men and others were facilitated by agricultural societies 
iq.v.), forrrfed for the promotion of agriculture. Among the indi¬ 
viduals who made outstanding contributions was Edmund Ruffin 
(1794-1865), whose essay on calcareous manures has been de¬ 
scribed as the most thorough work on a .special agricultural sub¬ 
ject ever published in English. The numerous geological and 
agricultural surveys during 1820-1857 laid a considerable founda¬ 
tion for the more intensive w'ork of the experiment stations with 
soils and fertilizers in their relations to plant growth. 

Except for special projects, the first federal fund specifically 
authorized for agricultural purposes was the $1,000 voted the 
patent office in 1839 ^or collecting agricultural statistics, con¬ 
ducting agricultural investigations and di.stributing seeds. With 
this and later appropriations, an agricultural division in the pat¬ 
ent office served as a federal clearinghouse for information on 
agricultural improvements during the 1840s and 1850s. After 
long agitation the federal department of agriculture which ulti¬ 
mately became the most extensive agricultural research agency in 


the world was created by congress and approved by President 
Lincoln on May 15, 1S62. On July ; of the .same year, the bill 
providing for the estalilishment of a college of agriculture and 
mechanical arts in each of the states was signed. Beginning in 
the 1840s steps were taken to establish institutions of research 
under private and then stale auspices, but it remained for the 
Hatch Act of 1SS7, augmented by the Adams Act of 1906 and 
the Purnell Act of 1925. to provide the federal aid that facili- 
tate<l the development of the national system of exjieriment sta¬ 
tions associated with the agricultural colleges in all the slates 
and territories. To direct the relations between the federal de¬ 
partment and the stations, the office of experiment .stations was 
established in i88S. Its publication, the Experiment Station 
RecorfI, has provided abstracts of the reports on .scientific re¬ 
.search in the U.S. and foreign countries from 18S9. 

By the end of the 19th century, discerning leaders throughout 
the world were becoming increasingly aware of economic and 
social problems relating to agriculture and farm living. The agri¬ 
cultural colleges and the federal department had begun wairk in 
this field, and the findings of the C ountry Life commission ap¬ 
pointed by President Theodore Roo.sevell served to focus atten¬ 
tion on the need of both study and aciion. In 1913, the federal 
department was aulhorizial to study the marketing and distribu¬ 
tion of farm products. The needs of agriculture during World 
Wvar I and economic repercussions afterward resulted ultimately 
in the department’s bureau of agricultural economics becoming 
one of the greatest agencies of research in the social sciences. 

Although the stations tended to sjiecialize on the agricultural 
Iiroblems of the states where they were loiated, leaving to the 
federal department the investigation of general scientific prin¬ 
ciples and subjects beyond local means, there was a growing 
recognition of the need of co-o[K‘rative aciion on problems com¬ 
mon to several states after World War 1, In 1935. Bank- 
head-Jone<' act made special jircn ision for the federal department 
to undertake scientifu, technical and economic research into the 
laws aiul principles untlerlying basic jirohlems of agriculture in 
its broadest aspects. In the iqjos more cmjihasis w’as given to 
discovery and jicrfection of new consuming outlct.s for farm 
products by the federal department and the stations. Improve¬ 
ments in the sugar industry, the production of casein and the 
revival of the naval .stores industry in the .south may he cited as 
examples. In 1933. n federal laboratory wa.^ established at Ames, 
la., to study the industrial uses of agricultural residues like straw, 
cornstalks, corntolis and hulls. Later a laboratory at Urbana, Ill., 
began to investigate the possible wider uses of soybeans. In 1938, 
congress .authorized the federal dc]:)artment to extend this type 
of research upon a comprehensix e scale by providing for regional 
laboratories which were located at New Orleans, San Francisco. 
Peoria, Ill., and I'pper Darby, Pa. In 1910, (be federal govern¬ 
ment began to tlevclop what became a national agricultural re¬ 
search centre near Belt.sville, Md. By 1945, much of the labora¬ 
tory and field work of the scientific bureaus of the dejiartmcnt of 
agriculture had been transferred there, and the centre comprised 
13,900 ac., 36 laboratory buildings, 31 greenhouses, 100 barns 
and storage buildings and 500 other Ituildings. 

The interchange of scientific data between the countries of the 
western hemisphere began in the ]840.s, and the need was long 
felt for inter-American action to carry out research projects 
w’hich reejuire methodical .study and joint action by both the gov¬ 
ernments and .scientists. The first Inter-American Agricultural 
conference, held in Washington in 1930, recommended the estab¬ 
lishment of a Pan-American experiment .station to serve this end, 
and after long negoti.'ition and planning the Inter-American In¬ 
stitute of Agricultural Sciences was inaugurated at Turrialba, 
Co.sta Rica, in 1944. Its work was planned to fall in four broad 
departments: animal husbandry, plant industry and soils, agri¬ 
cultural engineering and economics and rural life. 
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AGRICULTURAL REVOLUTION, THE, a term indi¬ 
cating that period in history which witnessed the transition of 
English metiKaJs of farming from mediaeval to modern conditions. 
During the irfth century increasing knowledge and new inventions 
rcvolutioni/cd both agriculture and stockbreoding. At the same 
time the rapid growth of enclosures vastly improved the conditions 
under which farming was carried on. But it increased the resources 
of the great landowner to the extinction of the yeoman farmer, 
and thus an es.scntially progre.ssive movement in agriculture 
brought much mi.scry in its train. The expen.ses incurred by the 
cnclo.sure movement, the subsec^uent rise in the value of land, 
reductions in agricultural establishments, the protective system of 
the corn laws, and the sup|)lernenting of wages from the rates 
(Speenhaniland system I7.V.] 1795) raised prices, lowered wages 
and depressed a large section of the agricultural population to 
the levei of paupers, (C/. Industrial Revolution.) See also 
Agriculture; A (General Survey; Common.s; Corn Laws. 

AGRICULTURAL SOCIETIES AND SHOWS. In agri- 
tultural history there is scarcely a parallel to the enthusiasm that 
spread through Great Britain during the last cjuarter of the 18th 
century. Even George 111 contributed to Arthur Young’s Annals 
of Agriculture and became known as ‘ I’armer George.” The poli¬ 
ticians, including Fox and Burke, the great landowners, such as 
the Duke of Bedford and Coke of Norfolk, shared in the zeal 
and were excited by farming topics ai\il busy with farming experi- 
mcnt.H. One of the results was the (»rganization of associations 
for the promotion of agriculture in many j>arts of the country. 
Among the earliest and most important were the Bath and West 
of England society (1777), the Highland society (1784) and the 
Smithheld club (1798), Another result was the founding of the 
board of agriculture by Pitt in with Sir John Sinclair as 
president and Young as secretary*. 

A chief activity of many of these societies wa.s the holding of 
an annual agricultural show. As a rural institution combining 
exhibit and amusement features it is now' found in practically all 
countries of the we.stcrn world. In Europe and Australia it is 
known as an agricultural show, while in the United States and 
Canada it is usually called a fair. Possibly the earliest local 
agricultural show was that of the Lancasliire society in 1761. The 
first national show wa.s held by the board of agriculture in 1821. 

The Royal Agricultural Society was founded in 1838 and 
received its charter in 1840. Its first show was held at Oxford in 
1839 under the presidency of Lord Spencer. The classes for 
cattle, sheep, horses and pigs were limited, but the names of 
many famous breeders appeared in the award sheet. Nineteen 
manufacturers were represented in the implement exhibit. Many 
had only one entry, but the display by Messrs. Ransomes was 
extensive. Prizes were also given for essay.s on agricultural sub¬ 
jects, for skill in plowing and for white and red wheat. From 
that day the scuiie of thi.s annual show, as that of most others, 
has increased, and its form has been closely imitated in the 
British empire and foreign countries. Although Britain has be¬ 
come overwhelmingly imlustrial. its agricultural shows are supe¬ 
rior in magnitude and excellence to any in the world. 

The royal show has always been iieripatclic, e.xccpt in 1903, 
1904 and i(;o5. when it wa.s taken to Park Royal, on the north 
of London, with disastrous financial results. Tlie prevailing prin¬ 
ciple in the selection of sites is to alternate pofiulous districts 
With rural centres. Except when the weather has been unfavour¬ 
able, the receipts from the first usually cnaiile the society to 
bear the losses sustained in the second. 


Several of the local shows are comparable with the royal shows, 
though smaller and of shorter duration. A similar variety of ex¬ 
hibit is seen in the shows of the Highland society, the Bath and 
West of England society, the “Royal Counties” and the “Three 
Counties” in the Welsh national, and in many of the larger 
county shows. Many of these, as well as the royal, have at¬ 
tracted large numbers of foreign buyers, especially from South 
America. 

Most of these shows and the societies that sponsored them 
progressed, with some oscillations, until the depression years fol¬ 
lowing World War I when it liecame apparent that they were too 
numerous and elaborate. Although such shows as tho.se of the 
Suffolk, Lincoln-shire and Cornish societies continued prosperous 
in the 1920s, a movement for the merger of local and county 
shows began. Yet the breed associations, more in Britain than in 
other countries, are the backbone of the shows and give no sign 
of decline. 

The great additions to the .scofie of the shows in the 20th cen¬ 
tury were made not only with the idea of promoting agricultural 
science but to draw larger attendance and so provide funds for 
the proper objects of the societies. 'Fhe royal show, which con¬ 
tinues for five days, may occupy as much space as 100 ac., and 
the machinery, much of it in operation, is alone a great feature. 
Besides almost all breeds of livestock and poultry, there are ex¬ 
hibits devoted to fiowers and forestry, sections on education and 
science, and displays of rural crafts and the work of the women's 
institutes. A dairy is seen in action several times a day. Lectures 
and demonstrations of many sorts are given at intervals, and 
every afternoon, except on the opening day when most of the 
judging is done; horse jumping and harnes.s competitions draw 
large crowds. 

The fat-stock shows, held in November and December, and the 
dairy show, held in London in October, have flourished under 
urban conditions. A.s dairying look the lead over corn growing 
in British farming following World War 1 , the annual dairy show 
became a remarkable epitome of the science of dair>'ing and of 
the quality of the dairy breeds. Off the winter fat-slock shows 
the three attracting the best entries arc held at Norwich, Birming¬ 
ham and the Agricultural h:ill at Islington in north London. From 
the first the Smithfield club has always emphasized the supply 
and breeding of meat in its London show. 

The Countries of the European Continent also have vast 
agricultural shows. Among the more important are the Concours 
General Agricole de Paris, the East Prussian Agricultural ex¬ 
hibition, the International Exhibition of the Cheese Industry and 
Trade of Italy and the General Association of Breeders National 
show in Spain. 

Agricultural Societies in the United States were long an 
important means by which farmers effected mutual help and 
gained knowledge needed in solving technical problems. There is 
evidence of several ephemeral organizations of this sort during 
the late colonial period, hut the two oldest of those still function¬ 
ing (1946), namely the Philadelphia and the South Carolina so¬ 
cieties for promoting agriculture, were founded in 1785. The 
Columbian Agricultural society, which aspired to national leader¬ 
ship. was begun at Georgetown, D.C., in 1809. These societies, 
together with other local and state groups modelled on them, 
w’cre pioneers in agricultural education. They provided the public 
with accounts of the best agricultural practices abroad and the 
results of experiments conducted by their own members. Several 
of them endowed professorships in natural history, chemistry 
and agriculture. For the most part their membership consisted of 
men primarily concerned with public affairs rather than dirt 
fanners. 

The incorporation of the Berkshire (Mass.) Agricultural so¬ 
ciety in i8n marked the beginning of a new trend. Its Jounder, 
Elkanah Watson, was convinced that the societies should be or¬ 
ganized by counties and on a more democratic basis. His success 
in developing the fair as the main educational medium for agri¬ 
cultural societies led to an organizational movement that was 
practically nation-wide. The allotment of state funds to county 
societies was an important factor in their rapid expansion, begin- 
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ning with New Hampshire in 1817. With the discontinuance of 
state aid, the number of societies declined, but there was a re¬ 
vival of interest in them in the 1830s. 

Following an abortive attempt to effect a national association 
in the early 1840s, the United States Agricultural society was 
organized in 1852 by representatives of 23 states and territories 
to co-ordinate the work of county as well as state groups. Its 
membership included farmers as well as men prominent in politi¬ 
cal life. It held annual sessions and sponsored exhibitions and 
field trials. It was influential in securing the establishment of the 
United States department of agriculture. 

The nature of the problems confronting the farmers after the 
Civil War resulted in new' types of societies. A .series of farmer 
organizations turned to political action as a main means of im¬ 
proving the agricultural situation (see Agricultural Organiza¬ 
tion). Simultaneou.sly, with .specialization in farming, societies 
began to be organized according to the crops or livestock raised. 
The oldest horticultural society was started in 1829, and several 
states authorized boards of horticulture relatively early. It wa.s 
not. however, until after 1875 that the interest in pure-bred live- 
.stock re.sulted in the organization of numerous breed associations 
that maintained registries and otherwise promoted their re.spec- 
live breeds. Similar organizations appeared for the various field 
crops, vegetables, fruits and nuts. With the progre.ss of agricul¬ 
tural education and the sciences pertaining to agriculture, the 
technical specialists fonned the American Society of Agronomy, 
the American Farm Economic as.sociation and similar professional 
organizations. 

With the 20th century, county societies as visualized by Wat- 
^on di.sappeared or limited their activbtie.s to the annual fairs. 
Even the state societies lost most 01 their former influence. Their 
place in the field of education was taken by boys’ and girls’ clubs, 
the county farm bureaus and similar units of the Grange and the 
I'armcrs union, and by local clubs devoted to community de- 
\'elopment. 

Agricultural Fairs and exhibitions were an integral part of 
U.S. rural life for more than a century and played an important 
part in the progress of agriculture. The first fair is usually 
credited to Washington, D.C., where a scrie.s of three was begun 
in 1804. Although combined with .sales, premiums appear to 
have been offered. After a brief lapse, the Columbian Agricul¬ 
tural .society held a series of In’C fairs in Georgetown, D.C., be¬ 
ginning in 1810. It remained, however, for Elkanah Wat.son, a 
wealthy business man who had retired to Pittsfield, Ma.ss., for 
“rural felicity,” to demonstrate and sell the values of fairs as a 
distinctive educational institution in the U.S. In 1807 he ex¬ 
hibited tw'o Merino sheep on the village green, and three years 
later he induced hi.s neighbours to form a society, pledged to hold 
an annual fair. Thus the Berkshire Agricultural society became 
the first permanent fair association in the United States, 

The movement for county agricultural societies and fairs .spread 
fairly rapidly, and Watson was active in assisting in their organi¬ 
zation. In 1S19 the New York legislature appropriated $20,000 
for tw'o years for the county fairs of that state, and after a few 
years other states generally provided mode.st subsidies for their 
fairs. 

The fairs prior to 1870 were primitive and crude. Those held 
by county societies usually lasted two days and those by states 
three days. Few of the fairgrounds were more than 10 ac. in ex¬ 
tent and usually not more than i or 2 ac. State fairs were ro¬ 
tated from city to city. Inadequate transportation w'as a draw¬ 
back. For instance, low water on a navigable river often dictated 
failure. The inadequacy of funds was also a dominating factor. 
The premiums were modest, and the highest aw'ards were usually 
certificates of membership in the society. Agricultural books and 
subscriptions to agricultural periodicals were also given as awards. 
In many lines the exhibits were meager and fioorly classified, and 
the judging w'us done by impromptu committees. Plowing matches 
were held, but amusement features were subordinate. TTie an¬ 
nual address had a leading place in all programs. Horace Greeley 
was probably the most widely known and celebrated lecturer. 
Abraham Lincoln’s address before the Wisconsin State fair at 


Milwaukee in 1859 may well have helped win him the presidency. 

The Civil War had an unsettling effect on the fairs. The grounds 
were usually used as places for assembling and quartering troops, 
and theJndian uprisings and invasions were disturbing. The years 
following 1870, howev'er, brought revival and change. The coun¬ 
try was experiencing a vast expansion of agricultural production. 
Cla.ss-con.sfious farmer organizations sprang into being. The land- 
grant colleges became the established medium of agricultural edu¬ 
cation, and the work of the federal department of agriculture 
was extended. 

In con.sequence, the main educational functions of the fairs 
came to be carried out in co-operation with the colleges and the 
farmers’ institutes. The lectures and evening sessions were dis¬ 
continued. The depressions and the competition of the world ex¬ 
positions cut the attendance. The amu.semcnt features came to 
the fore. Horse racing, velocipedestrianism, balloon ascensions 
and eventually auto races became major attractions. Circus stunts 
and spectacles such as locomotive collisions were added. Night 
shows featuring pyrotechnics were popular. Many of the fairs 
were extended to cover a week or more. The problem of what to 
emphasize on Sundays was solved by including sermons and 
musical concerts. 

After 1910 there was a revival of interest in the educational 
features ol the fairs. Boys’ and girls’ club work and farm bureau 
activities contributed immeasurably to tliis end. Judging con¬ 
tests, home economics, visual instruction, health clinics, agri¬ 
cultural engineering demonstrations and pageants received con¬ 
siderable attention. Many of the larger associations .sy.stematized 
their organization and hired expert managers. Including regional, 
state, district, county, community, toumship, school and .street 
fairs, the number is around 3,000, and the range in character of 
exhibits, time and location is large. 

The first great show of more than local importance, known as 
the American Fat-Stock show, was establi.shed in 1878 by the 
Illinois .state board of agriculture and was helc! annually in Chi¬ 
cago from that lime until 1897. It was the outgrowth of the 
de.sire of a number of .stock breeders and feeders, as well as men 
intcrc.sted in horses and swine, to stage a show In keeping with 
the progre.ss of the purebred livestock indu.stry. The .show was 
patterned after the famous Smilhficld Club .show in England and 
flourished for many years until political influence and inadequate 
support caused its failure in 1897, Three years later, the present 
International Live Stock exposition was organized. It held its 
first .show in Dec. 1900, at the Union Stock Yards in Chicago. It 
was founded largely through the efforts of a group of admirers 
of purebred anini.ils which included such famous leaders as Robert 
B. Ogilvie, Mortimer Levering, William E. Skinner, Alvin H. 
.Sanders, John Clay and John A. Spoor. Profiting by the experi¬ 
ence of the old Fa!-Stock .show, the new organization laid plans 
for a great educational institution free from political favoritism. 
Following clo.sely the ideal.s of the founders, succeeding directors 
have made the International the leading exponent of a great 
movement for the irnpro\ ement of livestock and crops in the 
U.S. The International has been held annually in Chicago ever 
since its organization, except in 1914 and 1915, when it was 
omitted because of the presence of foot-and-mouth di.seasc in 
the United States. Staged usually during the last week in Novem¬ 
ber and the first few days in December, a time when all other 
fairs and shows have been completed, the International draws 
the year’s prize-winning draft horses, beef cattle, swine, sheep, 
grain and hay exhibits from the United States and Canada. The 
organization owns its own grounds, covering 500 paved acres. 
Joined to the many bams and other buildings housing the show 
stock is the amphitheatre, seating 12,000 visitors and enclosing a 
tanbark arena 238 ft. long. There the finest livestock in North 
and South America are paraded before the eyes of leading judges 
of North and South America and Great Britain. Carlots of fat 
stock and individual dressed carcasses are exhibited. Standards 
have been set by this show. Year by year this institution has ex¬ 
panded until all major pha.se8 of U.S. agriculture are embraced 
within its scope. While the display of breeding and fat Iivc.stock 
is still the comcustonc of the exposition, many educational and 
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entertainment features have been added from time to time. The 
evening horse shows, including ponies, hunters and jumpers, saddle 
and light harness horses, have won world fame for the quality of 
the entries. The various state colleges have long been exhibitors 
of some of the fmest livestock in ail classes and the annual live¬ 
stock Judging contest for agricultural college students is of far- 
reaching imjxjrtance as an educational teature. Within the last 
decade i,ooo or more farm boys and girls have attended the 
Internativinal annucdly as a reward for achievement in club work 
in agriculture and homemaking. Classes for baby beeves and 
lambs raised and fitted for show by these young farmers have 
formed one of the new and important attractions, and the live¬ 
stock judging contest, open to champion junior judging teams 
from every slate, is another innovation. Interest in feeding, fit¬ 
ting and showing liveslixk is emouraged by a large class of 
awards for herdsmen, caretakers and other helpers. 

While the International is the livestiuk ciassie of the year, there 
arc other sliow.s of great importance to the regions in which they 
arc held. 1’he exhilnts at such shows are often on a par with 
those at the International, although they draw from a muih more 
limited tcriiforv. Siuh >hows as the American Royal Live Stock 
show hehl annually at Kansas City, Mo., the I’acitic International 
Live Stoi k ex[>o.siiion at Portland, Ore., the Souihwe.st Lxpfisilion 
and Fat Slock .''how at Ft. Worth, Tex. and the National Western 
Stock show at l)en\i*r, ('olo., are imiiortant shows held prior to 
the International. From lluv-^e it draws many of the winning 
animals. 'Fhe great show of the east is the F.astern States e.xpo- 
•sition held aimually at S()ringtield, Mass., from its organization 
in ]>airs' laltle are the big feature of this show, although 

there are always excellent classes of all breeds of beef cattle, 
sheep, swine, light horses, hunters, jumpers and ponies. 

The National Dairy show is primarily a show lor the advance¬ 
ment of the dairy industr>', although .some classes are held for j 
horses. Its Ii\C''lock exhibit consists of i.ooo or more of the j 
linest dairy cattle of all breeds in the U.S. It is by no means | 
limited to the liveslotk end of the industry. Machinery and j 
e<|iii()ment for the creaiiK'rv, the distributing plant and every j 
other phase of dairy manutadure, form a large part of the at¬ 
traction and add to the educational value of the show. The show' 
was tirsL held in 1906 in the C'hicago Coliseum, The success of 
this ftrst venture resulted in the organization of the National 
Dairy as.soiialion and the continueil success of the show there¬ 
after. It is a much travelled .show, having been held in Chicago, 
III.; Columbu.s, D.; Springfield, Mass.; Milwaukee. Wis.; Detroit, 
Mich.; Indianapolis, Ind.; St. Paul. Minn.; ami Memphis, Tenn. 
Another important dairy show is the Dairy Cattle congress heltl 
annually at Waterloo, la. The National Swine .show is the lead¬ 
ing show' in tlur wairld of breeiiing sw ine and is devoted exclusively 
to (his branch of the livav-.loik iiulustry. While in point of num¬ 
bers it is often exceeded by some of the larger state fairs, no other 
swine show draws so many champions of the various breeds from 
all parts of tbc continent. It was organized by the National 
Swine Growers’ association j)rimaril\' .as a breed-promotion in- j 
stitution. holding its tirst show in 1916 at Omaha, Neb. It h.is j 
al.so travelled, having at diflercnt times been held in Cedar Rapids, 
la., and Dos Moines, la. In 19.M it moved to Peoria, Ill., where 
the association now owns its buildings ami grounds. 

Poultry shows have been held in the I’niied States for more 
than 50 years, Th(m.sands of shows of varying sizes are held 
annually, small towns and communities having their local shows 
and many state fairs having poultry exhibits al.so. Large state 
shows are held later in (he season and are followed by regional 
<»r inlernation.d shows. The leading poultry show is the Madison 
S(|uare Garden Poultry Show at New \'ork city, w'here it has been 
a regular eviait from 1S70. Tliodsamls of birds are exhibited in 
individual t.iges designed to show them to advantage. Pigeons, 
bantams ami everv other variety and breed of feathered domestic 
fowl are included. The Uoslon show was the hrst large poultry 
.show in the C.S.. having been started in 1865. It is well balanced 
and in some rcspei ts is belter than the Madison Square Garden 
show. Other poultry shows of iration-wide interest arc held in 
various cities. 


There is scarcely a branch of the agricultural industry that 
does not have some show of more or less national scope. Special 
shows are held by rabbit breeder.s and fanciers, by kennel club.s 
and by organizations interested in l.)ees and in songbirds. There 
are shows exclusively for horses of certain breeds, for fruits and 
vegetable.s and for flowers. The Society of American Florists and 
Ornamental Horticulturists holds fhe National Flower show at a 
different place each year. The International F'low'cr show is held 
annually in the Grand Central palace, New York city. The 
American Orchid society holds a large .show, usually every other 
year, at Madison Square Garden. Countless other flower societies 
exhibit their new products in various local and regional shows. 
Obviou.sly all the.se exhibits are of immense value to specialists 
as well as amateur breeders and growers in making progress in 
their profession. 

Canada. —Approximately 500 fairs are held annually in Can¬ 
ada, most of them being provincial or local. Probably the first 
was at Niagara-on-the-Lake (then Newark, Ont.) in 171)8. The 
mo.st important is the Can.idian National exhibition at Toronto. 
Held usually in September, it includes practically every branch 
of agriculture and allied induNiries and emphasizes educational 
feature.s. 

Another fair of note is the Royal Agricultural Winter fair, 
patterned after the Royal Agri( uliural society’s show in England. 
It was first held in 19’2 on ilie groumi.s of the Canadian National 
and grew rapidly. This annu.d .show i.s u.'-ually in December and 
is limited to livestock, gram, lias' and other farm products. It.s 
entries arc drawn from C'anada, the United States and other 
countries. 

Other agricultural fairs of note are the Central Canada e.xhibi- 
tion at Ottawa, the ('algary Kxliihiiion and Stampede, the Old 
Winter fair at Guel[)h. the Proviiuial exhibition at New West¬ 
minster, the Quebec Provincial e.xpo^ition, the Provinei.al exhibi¬ 
tion at Regina and the Great Eastern exhibition at Sherbrooke. 

South America holds m.iny local or regional fairs and exposi¬ 
tions every autumn, but the principal one i.^ the Argentinian Expo- 
siiion Naciotiul dr (Janoiirria, usually called tlie Palermo show. 
This exposition ranks with the leading livestmk shows of the 
world. It wa.s inaugurated in 1S75. with hut iS he.id of horned 
cattle by the Argentine Rural society (founded in iSbh). Its eariv- 
progress was irregular and in some xe.ars no shows were held bc- 
iarise of financial and other dihKuliie.s. \\hth the growth of the 
livestock industry in Argentina and other South .Xmcriian coun¬ 
tries it finally became est.ihlished ami is now held annually in the 
autumn at Buenos Aires, where the society owns grounds and 
buildings near the fashionable Palermo suburb. The Palermo show 
is principally a beef-cattle show. There are often from 1,000 to 
i.Soo head of Shorthorn bulls in the sliow rings. The Shorthorn 
dassifuation is perhaps the mo.st ckihorate show-ring exhibit to be 
found in any livestock .show in the world, there being as many as 
29 classes, in which the animals range from junior yearlings to 
3-year-olds. The great number of classes is due to the separation 
of the animals into groups differing in age by from 15 to 30 days, 
whereas in other countries mo.st .show classes arc from 4 to S 
months apart in age. Another unique feature is the compulsory 
auction of practically all animals exhibited, the purchaser paying a 
selling commission of OG - The commission rate is doubled if the 
owner buys back his own exhibit. Tlie auctioning of the grand 
champion bull is the outstanding attraction and has become an 
event in the social .sea'^on. A week or ten days is often reijuired 
to complete the auction after the closing of the .show. Besides 
Shorthorns, other breeds are shown in great numbers and in good 
quality, as are horses of both light and draft breeds, sheep, swine, 
poultry and other agricultural exhibits. Dairx* cattle are also an 
important feature of interest. The exhibition ground.s are beautiful 
and in perfect condition and the buildings are elaborately designed 
and well-arranged around the show' rings to permit all judging to 
be done in the open. 

Two other important livc.stock shows in South America, both 
of which are held in Uruguay, arc the National Live Stock and 
Poultry expo^ition at Montevideo, and the Live Stock and Poul- 
tr>- expovilion at Salto. 
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The exposition at Montevideo is under the management of the 
Rural Society of Uruguay and is largely a cattle show, but there 
are usually good classes of sheep, swine, dairy cattle and horses. 
The Salto show is principally a cattle show, the Hereford breed 
predominating. 

Bibliocrawiy.— Paul H. Johnstone, “Turnips and Romanticism,” 
Agricultural History, vol. 12 (July 1939); Ernest Clarke, “The Board 
of Agriculture, 1793-182:?,” Royal Agr. Soc., Jour., p. 1-41 (1898); 
J. A, Scott Wafson, The History o] the Royal Agricultural Society of 
England (1939); Sketch of the History of the Philadelphia Society for 
Promoting Agricidture (1935) ; C. L. Walker, History of the Agricul¬ 
tural Society of South Carolina (1919) ; Lyman Carrier, “The United 
States \gricultural Society, 1852-60,” Agricultural History, vol. 11 
(Oct. 1937^ ; Earle D. Ross, “The Evolution of the ,\gricuitural Fair 
in the Northwest,” Iowa Jour. Hist, and Politics, vol. 34 (July 1926); 
Wayne C. Neely, The Agricultural Fair (iqvs). 

(E. E. Es.; L. S. R.; X.) 

AGRICULTURAL STATISTICS. Agricultural stati.stics 
have a vital, basic significance in a nation’s social and economic 
welfare. The practical use of statistics of jiroduction, .supplies 
and movements of the products of agriculture has been highly 
developed by business and governments. J'he world-wide de¬ 
pression of the cariy 1930s, and the ensuing increased activity of 
governments in aiding or controlling agricultural production and 
marketing added impetus to the further de\elopment and use of 
agricultural statistics. War ernphasi/es still further the funda¬ 
mental national imjiortance of maintaining adequate source.s of 
information on agricultural resources, [lotentialities and deficien¬ 
cies. 

The regular systematic collection of .statistics relating to agri¬ 
culture began early in the 19th century. Annual estimates of agri¬ 
cultural production wc-re begun in Frame in 1815. In the United 
.Slates, agricultural census taking began in 1840, and annual esti¬ 
mates of production in iS 96 . 

In England it might be claimed that the first agricultural statis¬ 
tics were those collected in the iith century in Domesday Hook, 
which included a record of the use of all land then under cultiva¬ 
tion. Gregory King estiniaU'd the* u.se of land and the j)roduction 
of England at the end of llie 17th century. But it was not until 
in the iQth century that the state undertook, as an ordinary func¬ 
tion of administration, the annual collection of statistical informa¬ 
tion about agriculture. In the early part of the i9ih ccnlur>’ 
s])asmodic attempts were made from lime to time in different 
parts of the country to collect agricultural statistics. In 1S55 a 
committee of the house of lords re])ortcd in favour of uniform 
and compulsory returns and in 1864 a resolution was pns.sed by 
the house of commons demanding (he immediate establishment 01 
a national system of agricultural statistics. No legislation wa^. 
passed but the board of trade gave effect to the wish of parliament 
and established a system of annual returns from every occupier 
of agricultural land of the acreage of croj)s and numher of live¬ 
stock on each holding. The returns were first obtaincnl in 
and in 1884 (hey were supplemented by (he collection of esti¬ 
mates of (he year’s yield of (he principal crops. The responsi¬ 
bility for the collection of all agricultural statistics was trans¬ 
ferred from the board of trade to the board of agriculture soon 
after its establishment in 1H89. 

The mo.st .systematic atfcmiit to provide agricultural .statistics 
by private enterprise was that made by Lawes and Gilbert in their 
calculations of the production and consumption of wheat in the 
British Isles. These were started in 1S52 and continued annually 
until official estimates of the yield of wheat and other crops were 
begun 32 years later. 

In many countries the field of agricultural statistics has been 
extended to include the collection of price data, estimating cost 
and income, and securing data relating to the occupiers of and 
the conditions of living on the land. 

The International Statistical institute and the International In¬ 
stitute of Agriculture have been influential in extending the sys¬ 
tematic collection of statistics relating to agriculture in many 
countries in recent years. About 1930 an effort was made to en¬ 
courage countries which had not develoi>ed systematic censu.s 
taking, to take a census which could be co-ordinated with the 
censuses of other countries so as to obtain a more complete world¬ 


wide coverage of agricultural production. The most significant de^ 
velopmcnt in agricultural statistics in recent years is the use of 
current and historical data relating to prices, supplies and eco¬ 
nomic conditions affecting the demand for agricultural products, 
to forecast or estimate probable prices in the market or the in¬ 
come from the products of the year. Such analyses are being 
used extensively in the U.S. and to some extent in other countries 
as a basis for formulating programs and policies relating to agri¬ 
culture. 

Systems of Collection —Most of the larger nations, and many 
private business groups, maintain trained organizations and W’cll 
devcIoi>ed methods for gathering agricultural statistics. In the 
U.S., the department of agriculture issues comprehensive regular, 
j)criodic and special reports (hat are accepted by business gen¬ 
erally as authoritative. Tae department’s monthly foreca.sts and 
report.s on crops and markets are awaited by all major lines of 
l)usine>s and arc quite a material factor in detemiining hu.siness 
activities. Thc.se stati.stical reports arc gathered and compiled by 
a traincil staff. In addition (he department maintains specialized 
.services throughout (he country, such as those of grain inspectors 
at 135 shipping points and meat insj)ectors at packing centres. 
The (phnquennial census aUo jirovides comprehensive data and 
.serves a.s a valuable test-check. 

There are a number of private agencies that suppl\' agricultural 
statistics whiJi are accepted as authoritative. These usually relate 
each to a specific commoditc' sui h as (otton. w'hc?al, sugar, etc. 
Outstanding among such statistical organizations is Broomhall’s, 
Liverpool, whose forecasts and rc'jiorts on grain are standard mar¬ 
ket information throughout the world. 'ITie New V^ork Cotton 
Exchange, and other large commodity markets maintain [lernia- 
nent statistical organizations to sufijily infomiation on production 
and distribution. 

Statistics of World Agriculture.—Nearly all countries have 
been signatories tct (lu* International Institute of Agriculture. 
Rome, which .suiijilies ri'gular monthly and annual reports am) 
special studies on the major crops, livestock and livestock prod¬ 
ucts of the entire world, excepting chiefly U.S.S.R. and China, for 
which information is fragmentary. 1 'lie Institute issues a monthly 
International Review of Agriculture, which contains official re¬ 
ports on conditions of agricultural jiroduction in nearly all coun¬ 
tries. forecasts of crop yields and size of harv’csts. The Institute’s 
Yearbook of Agricultural Statistics is an annua) summary of 
world agricultural jiroduction and, like its monthly rcjxirts, is 
jirinted in haiglish and French. 

The average annual jiroduction (i935~3')) of four princijxil 
lereal crojis in major jirodming areas was as follow'S, the figures 
representing millions of bushels;— 
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Stati.stics of farm livestock are less comjilete than those of 
( rojis and arc in many countries cdllecteci infrequently at irregular 
intervals. 1'he following (able shows apjiroximately the world’s 
total.s of the principal meat animals in comparison with the 
hum.in populations of the six great world areas, in thousands. 
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Unfortunalcly no statistics of any reliability arc available for 
China (pre-eminently an agricultural country). The annual value 
of pigs reared in China must be enormous and cattle and horsea 
are everywhere in evidence; but the unsettled state of the coun- , 
try has made records difijcult to obtain. 

The distribution of the animals and their relative importance 
as indicated by their density arc shown in the following table:— 


Statistics of British Agriculture. —For many years statistics 
of british agri(uJiure were collected by the board of Agriculture 
for Creat Britain and the Department of Agriculture for Ireland. 
In i(;]2 the Board of Agriculture for Scotland was established 
and took over the collection of stafisiic.s in that country. When 
Ireland was divided, separate (lei)arUnents were set up for North¬ 
ern Ireland and Fire so that there were then four departments 
responsible for the agricultural .statisticss of the British Isle.s. 

During World War II tood production was greatly ex|)anded as 
indicated by the lollowing ligures of acreage and production: 


The numbers of farm livestock, including poultry, in the United 
Kingdom in 1044 were as follows: Horses and colts, 018.000; 
(Uttle and cahes, 0,^01,000; slua'i) and lambs, jo.ioS.ooo; pigs, 
1.867.000; chickens, 50.401,000; duck.s, 3,004,000; geese. 905,000; 
turkeys. 995.000. 

Furticulars of other crops, and statistics relating to agricultural 
output which are not included in the annual returns are obtained 
from time to time in connection with the census of production 
Acrich/ltuki::, C'knsos of). 

Statistics of Agriculture in the U.S—Tlur averages (1934- 
4,F) of the annual estimates of the area and i)ro(luction of .some 
cd the principal crops in the I'.S are presented ,as follows; 


Hu' crop areas seeded and harvested in the UnilcHl Stales vary 
consiileruhly from year to year. The area of wheat harvested is 
in many years lonsiderablv less than the area seeded because of 
hea\'y winter freezes, droughts and diseases. The acreage lc)sses 
Iroin the seetlings of the c»ther crops are us a rule* small. The 
estimates given ul>ove represent the areas h.irvcstecl. The lo-ycar 
averages are presented as a belter indication of areas and yields 
than the estimate"' of any one year which may be affected signi- 
Inantly by droughts or other c'ondi(ic>ns causing con.sidcrabic 
changc.s in either the area harvested or the outturn of the crop. 

In recent years the (ie[»artiiumt of agriculture has extended its 
estimating service to include intentions to plant creeps. The data 
arc collected in ailv.mce of seeding so that each individual farmer 
may have some information as to what famicrs generally are 
planning to do for the forthcoming st“asc)n. These data arc useful 
in determining the marketing policies of both private and co¬ 
operative distributors, lliey are used by the federal government 
also in determining production and marketing jadicies. Averagiss 


of the annual estimates for the 10 years (1935-44) of the num¬ 
bers of the most important spedeg of livestock on farms in the 
U.S. are: horses and mules, 14,729,000; dairy cattle, 25,656,000; 
all other cattle, 45,381,000; sheep, 52,768,000; hogs, 55.300,000; 
chickens. 447,889.000. 

The numbers of animals in the U.S. vary considerably from 
year to year and in cycles of years. The production of hogs in the 
U.S. is such an important factor in the agricultural economy of 
the country that an elaborate statistical service has been devel¬ 
oped for this industry. In addition to estimating the number on 
farm.s as of January i, the department of agriculture estimates in 
June and December of each year the number of pigs farrowed 
and the number of sows bred or to be bred. These estimates of 
breeding and farrowing are designed to provide a basis for esti¬ 
mating the number of hogs likely to be marketed and the pork 
production in the season ahead. RejK)rts from slaughter estab- 
lishment.s provide a ba-sis for e.stimating the actual production of 
pork. The dairy and beef-producing industries of the U.S. are 
likewise important, but the changes in the numbers of cattle on 
farms are less variable from year to year and have longer produc¬ 
tion cycles which can be anticipated to a considerable extent from 
supplies of feed.stuffs and the relation between prices of feedstuffs 
and of the animal products. 
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Agricultural production, prices and receipts, united states. 

1910-45 

Estimates of income have been developed as measures of the 
buying power of farmers, as indications of how economic condi¬ 
tions generally affect farmers. Also, the relative importance of 
the .several agricultural enterprises of the country is best indicated 
by the cslimate.s of income received from these cnterpirises. 

The average income received from i)rincipal farm products in 
the five years (1940-44) follows, in millions of dollars:—dairy 
pnalucts. 2.305; cattle and calves, 2.116; cotton, J.147; hogs, 
2,013; chicken.s and eggs, 1.509; wheat, 765; tobacco, 459 ; sheep, 
lambs and wool. 414; com (maize), 479; potatoes. 159. 

ITie importance of corn (or maize) and other feedstuffs is, of 
course, not indicated by eslimates of income received directly 
from those crop.s. Tlie production of such crops comes to market 
nucstly as live.stock products. Consequently, the variations in 
prices of feedstuffs have little significance in the income of the 
countr>'. They are an indication of the relation of supplies of 
feedstuffs to the demand for them and affect costs of production 
as between the farmer who raises the feedstuffs to sell and the 
farmer who buys them for feeding. 

The effects of recovery and of World War II on the agricultural 
economy arc reflected in the annual estimates of cash income 
from marketings of farm products. Annual estimates* for the 
years 1932-44 follow, in millions of dollars: 1932, 4,743; 1933, 
5>3M; 1934. 6.334; i935> 7,086; 1936, 8,367; 1937, 8,850; 1938^ 
7.636; 1939, 7,877; 1940, 8,343; 1941. 11,157; 1942, 15,316: 
1943. 19’340; 1044. 20,228. 

The receipts from the sale of farm products are estimated cur¬ 
rently for each month, on the basis of prices reported as received 
by farmers and estimates of marketings by states as well as for 

*Tjie*e estimatefi do not inclndo «>vernmcnt p«ymcnU, nor thr value of products con- 
suiiMd tm th# farm where produced. 
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the country as a whole. The expenditures for production annually 
are also estimated to provide a basis for determining annual net 
returns- (E. J. \Vc.; O. C. S.; R. H. R.) 

AGRICULTUIUX WAGES. The payment of usages for 
agricultural labour in England began with the disappearance of 
serfdom. The coming of the Black Death or plague in the middle 
of the 14th century hastened the growth of the wage system and 
stimulated a rise in wages. The Statute of Labourers was enacted 
in part to check this rise. The change to the wage system came 
much later in eastern Europe, Even today most of the wages are 
paid in kind in some regions. The money wage .system was car¬ 
ried into all of the English colonies, in many places in combina¬ 
tion with a system of indentured serv'ants and with slavery. When 
slavery w^as abolished in the United State.s, a wage system would 
seem logically to have followed. The Negroes, however, were not 
yet ready for this step and presently most of them were working 
under a cropper system in which they lived on plantations in cot¬ 
tages furnished by the owner, used equipment furnished by the 
owner, and received their compensation in the form of a share of 
the crop. Those familiar with this system still look upon it as 
more nearly a wage relationship than a landlord-tenant relation¬ 
ship. The International Labour office is making a .serious effort to 
assemble data on agricultural wages and no doubt in a few dec¬ 
ades will be able to trace the current changes in them in different 
countries and make significant comparisons in terms of real wages. 
The analy.sis following is based largely on the data this office has 
already collected. A major complication is that in all countries a 
good part of the actual compensation of the farm worker is in the 
form of board and lodging, in the case of sibgle men, and of food 
and fuel for the use of the family and the use of a dwelling, in the 
case of married workers, plus perhaps the right to use a plot of 
land or to keep some livestock on the employer’s land. In central 
Europe these allow’ances are knowm by the term deputat; in the 
United States as perquisites. Where wages are regulated, official 
valuations may be placed upon lhe.se extras; otherwise the wage- 
reporting agency must make a rough estimate of their value. The 
ba.sis of valuation is invariably what these allowances are worth in 
the immediate neighbourhood. Commonly they would cost very 
much more if they were being purchased by an industrial worker 
in the city. The listing of wage.s is also involved by the fact that 
the period of hiring may be the whole year, the summer or winter 
half-year, a few months during the spring and early summer, or 
from day to day. Tlic day labourers may be casuals hired for a 
few days now and then or workers hired regularly by the day for 
a considerable period. The most numerous in the fir.st group are 
the piece-rate workers, who help especially with harvesting. The 
year-round rates reported are commonly for more experienced 
workers carrying more responsibility. Many of them are part- 
managers of the farm enterprise, perhaps in some such capacity 
as herdsman or shepherd. The farm servant in Great Britain and 
several other countries, and the deputatist of Germany and other 
countries on the continent, are typically year-round workers on a 
somewhat lower wage scale. From the point of view of income, 
only the data for the year-round workers are adequate. One has 
no means of knowing how much of the rest of the year the sea¬ 
sonal workers and day hands are without employment. Convert¬ 
ing the earnings of these groups to an annual basis is one of the 
major statistical tasks confronting the International Labour office. 

Wage Differences.—^The most useful body of data on wage 
differentials within countries and between countries is published 
in the International Labour Review for Nov. and Dec. 1934. This 
covers incompletely 27 countries for the period 1927-34. The 
comparisons following are for the relatively normal year of 1928 
unless otherwise indicated. The ratio of wages of female to male 
workers in these data is surprisingly uniform, averaging about 70, 
with all but a few coming within the range of 65 to 75. The higher 
ratios are in such countries as Sweden, Denmark, Germany and 
Canada, and the lower ratios in such countries as Italy, Latvia, 
Lithuania and Finland. 

In general, the wages of farm servants run from 70 to 90% of 
those of permanent workers such as cattlemen and plowmen. 
Probably the farm servants have more security of employment. 
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Winter wages are commonly lower than summer wages. In gen¬ 
eral. the haying and harvesting wages are higher than the wages 
of the planting .season. Usually the day rates are higher propor¬ 
tionately than the year-round because (he day labourers commonly 
do not have full j’car-round emplo>Tncnt. In the United States, 
for e.xample, a day labourer would need to work only 240 days to 
earn as much as a year-round labourer without board and lodging; 
in Japan, 200 days. 

The wage differences between sections of any one country may 
be fully as large as tho.se between whole countries. The range 
within France in 192S was from 16 franc.s per day for regular day 
labourers in Dordogne to 27 francs per day in Loiret; in Italy, 
from 0.66 lire in Calabria to 1.50 lire in Emilia. The total wagc.s 
of the deputalists (men) in 192S were 1,619 zlotys in south Poland 
and 2,263 ffi west Poland. In the United States the range in the 
period 1925-29 was from around $25 per month in the southern 
slates (with board and lodging) to more than $50 a month in some 
of the western states. The comparable wage in the north central 
.slates wa.s around $40 a month. An analysis of these differences in 
the U.S. .shows that they are closely correlated with such factors 
as natural resources and capital goods per worker, and in turn 
with the net farm income per worker. Thus in the cast south 
central .states of the U.S. each worker had about $2,000 in agri¬ 
cultural property as.socintcd with him, and the net farm income 
averaged around $500, and the monthly wage $24. Comparable 
figures for the west north central state.s were $1 i.ooo, $1,360, and 
$41. A.ssociated with these circum.slances are such factors as 
flen.rity of population, type of agriculture, alternative employment 
and the like. The high wage rate.s reported in some of the eastern 
states are much affected by competition with city employments. 

It is akso significant (hat the average of the farm wage rates for 
the half-dozen states first admitted to the union was around $30 
per month in 1925-29; for the half-dozen .stales last admitted, 
around $50. Capital as well as labour is .scarce in the newer stales. 
Canada and Australia .show similar effects. It may be confidently 
predicted that these differences will be less in 100 years, but by no 
means entirely removed, 7 'heir persistence in the older countries 
indicates a still higher degree of immobility of labour and capital 
there. In general, birth rates arc higher in the densely populated 
low-wage areas than elsewhere, and the outmovement is commonly 
not large enough to offset the differences in birth rates. 

The sectional differences in wages within countries partly arise 
from different values placed on perquisites. In the U.S. the re¬ 
ported difference between monthly wages of workers receiving and 
not receiving board and lodging W'as $12 in the east south central 
States and $26 in New England. The purchasing power of the 
.‘-outhern w'orker’s dollar thus estimated is significantly higher than 
that of the northern w'orker. One of the principal reasons for 
this is thiit labour itself is directly or indirectly a major factor in 
the price.s of goods and servircs bought with workers’ earnings. 

Almost everywhere the level of agricultural wages appears to be 
lower than that of indu.strial workers, particularly than that of 
skilled indu.strial workers. The explanation commonly offered is 
that the surplus population of the farms docs not. move to the 
cities rapidly enough to equalize returns. F>iually important may 
it be that the statistics compiled do not reflect differences in real 
income. The purchasing power of the dollar of agricultural wages 
estimated by the usual methods is likely to be considerably higher 
than that of the industrial worker’s dollar. 

Wage differences between countries tend to be greater than 
within countries becau.se of greater differences in the ratio of pop¬ 
ulation to resources and other related factors, and they tend to 
persist longer because of immigration barriers and the greater dis¬ 
inclination of population to move to a new country and strange 
people. Given all the data as to budgets and purchasing power of 
money one would like, the 4.24 kroner received by the Swedish 
farm labourer for a day’s work in 1928 cannot be validly com¬ 
pared with the 0.19 silver dollars received by the Chinese day 
labourer. Nevertheless, the differences between real wages in dif¬ 
ferent countries are so large that the following data do have 
enough meaning to warrant including them in a discussion of agri¬ 
cultural wages. The wage taken as representative in each ca.se is 
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Taken at their face value, tlie differences appeaririR are very 
larfte; from 4 pcaice in China to 16 shillings in Australia. They 
are in i>rder with what we know about relative den.sity of popula¬ 
tion and (»ther si>sMiiti<ant factors in the various countries; but the 
ranKc‘ is no thnibl exa cite rated in terms of real waf;es. The number 
of yen erjual to a shilling in the foreign exchange inarkf't buys 
rnu( h more in tlie way ol food, dothimr and shelter in Japan than 
the number of kroner efiui\alent to a shilling; in Sweden, and even 
more so than the number of (enis equivalent to a shilling in the 
.American market. The comparison in terms of rjuantities of wheat 
boUKht by a (lav 's wage is subjei t to the serious objeclitm that the 
price of even as staple a ((tmufodit V' as wheat is subject to .special 
intiuences in ea( h country; for ex.unple, to very high tariffs in 
I'raiue, Italy and Swit/eiland. Wheat price.s in Canada, Australia 
atfd the Ihiited States are on an exjiort basis, which means that 
they are less than the world price by the amount of the cost of 
transportation. 

History of Wages.—In terms of money, agricultural w'ages in 
Kngland rose from 4 shillings per week in the Ltth century to 46 
shillings by 1775, but in terms of wheal this represented an actual 
cle( line from i*’() Ih. to 71 lb d'his is the reason for Thorold 
Rogt'rs’s statement in his Six i'ruturirs of ll <trA’ otid ICrtt:'’-'' that 
the i slh tentury was "the golden age of the English labourer.” Ily 
the end of the lolh century the pun leasing jxnver of wages for 
wluMt had returned ouK- to the 15th century level. All through 
the 16th to the early ngh century, weekly wages in wheat re¬ 
mained around 71 to (ji pounds. The course of agricultural wages 
in lernts of vvln-at in the goth century has been a rise during 
World War I and postwar years, followed by some slight recession 
in the later years of the depression in some countries. In many 
cases the price of wheat declined more than the wages of agricul¬ 
tural labour. In Cre.it Hritain a week's work bought 6.0 bu. of 
wheat in nuS ;is compared with 4.: in 1(114. Comparable figures 
for Sweden are ,HS and .67. 

It has been characteristic of recent historv' that real w’agcs 
have not declined as much in a postwar period as they advanced 
in World War I vears. and agricultural wages have .shared in 
part in these gains. 

Wage Regulation.—The object of the early regulation of 
wages in Kngland was to keep them from rising under the impact 
of scarcity induced by the plague. This .same object continued on 
through the lOfh and 17th centuries, and enforcement finally be¬ 
came so effective that by the uSth century the agricultural labour¬ 
ers were thoroughly pauperized. The landed gentry thus suc¬ 
ceeded in shifting to Poor Law relief a considerable part of the 
necessary co.sUof m.aintaining a supply of agricultural laliour. The 
condition of the workers became so dcsjicrate in the early 19th 


j century that a .serious revolt arose in 1S30, and in 1835 the Poor 
j Law .system w'a.s abolished and with it the w’hole scheme of state 
I regulation of agricultural wages. 

j The agricultural wage regulation in England from the 13th to 
j the iSth centuries was of course part of the pattern of local and 
state regulation of private affairs that characterized the middle 
I age.s and later the mercantilisiic period. Where serfdom had been 
' aboli.shed on the continent of Europe, agricultural wages were in 
' the thrall of these same tendencies, ITie abandonment of control 
i in 1H35 in England was merely a part of the general shift toward 
j free enterpri.se that followed mercantilism in England; and the 
j conliticntal countries al.^o presently, one after another, threw 
I overboard the attempts at control of agricultural wages. By the 
latter half of the iqth century' agricultural wages were determined 
nearly eveiy'where by individual bargaining between employer and 
worker. 

The unionization of agricultural labourers in Europe, Australia 
and elsewhere is almost altogether a development since World 
War I. Tlie fixing of w'ages by public agencies began about the 
.same time; for example, in England in i(;i7. In North America, 
the new' Mexican constitution in 1(^17 provided that minimum 
wage rales should be fi.xed for all the workers. Estonia provided 
for fixing minimum wage rates in an att of iq:i. and Hungary, 
Uruguay and Argentina in ads of 1923. The present form of pub¬ 
lic wage fixing in England was provided in tin* Agricultural Wages 
Act of 1924. It can be said of the wage-fixing legislation enacted 
in the war and postwar years that its general purjiose was to rai-se 
agricultural wages and improve the condition of agricultural work¬ 
ers. But much of it "was induced by jircssure from agricultural 
unions. An immediate purpose was to remove the causes of dis¬ 
order and conflict between the employer and worker groufis. It is 
proper to state that in a numlx^r of the countries agricultural 
W'ages are now adjusted mainly by collectiv(“ bargaining. A large 
jiroportion of the labour may be outside (he uni(*n, but the union 
dominates the scene. 

In the Netherlands, for example, <oiledi\c agreements in¬ 
creased from II covering 742 farms in to 326 cov'ering 

20,700 fanns in 1936. By iy.^7 the w’age rales of 30,000 Swedish 
workers were cenered by trade union agreements. Collective bar¬ 
gaining is the device used for general wage adjustments also in 
r>enmnrk, France and Norway. Tliis system was well developed 
in Clerniany in the postwar years under the republic and in 
Czechoslovakia and Poland before 1938. 

! In Scotland the Farm Servants union insisted upion this method 
of wage adjustment until July 1937. It then secured the adoption 
of a plan of public wage fixing similar to that prevailing in Pmg- 
land and Wales. 2\s a matter of fad, wage deierniination by col¬ 
led ive bargaining and by public wage fixing are not as dearly 
distinct as the foregoing statements indicate. The two methods are 
frequently made to supplement each other. Thus in Italy the 
wages arc negotiated by collective agreements, but the Charter of 
Labour requires that tlie wages so determined apply to all work¬ 
ers whether organized or not. In the Netherlands the employers 
are required to negotiate wages with the workers’ organizations, 
and if necessar>' an arbitrator makes a compulsory award. In. Aus¬ 
tralia and New Zealand the process of public wage fixing takes the 
form of calling the workers’ organization and the employers’ or¬ 
ganization before an arbitration court, holding a hearing, and then 
establishing a rate. f>en the procedure of England and Wales, 
which is clearly designed as minirnum wage fixing, sets up local 
wage-fixing boards upon which the W’orkers' organization and the 
employers’ organization constitute all the board except for a small 
number of outside members appointed by the minister of agricul¬ 
ture. 

The Central Agricultural W'ages board has no power to influ¬ 
ence the level of wages fixed by the local wage boards. The Irish 
Agricultural Wages Act of 1936, in contrast, gives to the Central 
Wages Board the authority to fix the minimum wage rates, but 
only after consultation wdth the local wage committees upon 
which employers are represented. 

The reason commonly advanced for having employer and em¬ 
ployee organizations participate in the wage-making process is that 
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the wages fixed are not likely to he accepted unless these groups 
help make them. The objection, of course, is that the unorganized 
emiiloyers and employees are reijuired to a bitie by wage deter¬ 
minations made by organized groups that often are only a small 
minority. If, however, it is the policy of the country to encourage 
I he unionization of agricultural labour, such an arrangement may 
well have the effect of bringing most of the employers and workers 
into it. 

A development since ig^o in scver.il countries is that minimum 
wage rates have been (ietl to arrangements for improving the 
prices of farm products. I'l e sugar growers of the United States 
must pay certain rates to share in the benelits of the Agricultural 
Adjustment act. The New Zealand butter and cheese act of lo.t; 

a .‘similar stipulation. Swedish sugar factories may conclude 
contracts only with farmers who agree to pay the wages named in 
the collective agreements in force. (T- F). Bl.> 

AGRICULTURE: A GENERAL SURVEY. Agri¬ 
culture is so primitive and furulamental an art, the beginnings 
of which so far precede any documents, that any attempt to 
write its earliest history becomes a matter of surmise and un- 
veril'iable conclusions from general principles. It is reasonable 
to .supiiose that prehistoric hunter man began by learning to lame 
the young of certain species, which proved to be fertile in cap¬ 
tivity and could lie attached to hi.s waiuierings. At probably a 
later stage tribe.s that gathered certain grain.s of food value began 
to m.ake pro\'isi()n for future >'ears lyv scattering a jiortion of the 
.‘^eed atul effecting some rough clearance of the soil. They look 
(he desirable grains with (hem in their wanderings and by sowing 
tlu m they learned to become indepemleni of return to the original 
centres of growth. \Vlu'n any remains of the early settlements 
emerge, they reveal evidence of animals atul cultivated plants. 
For example, predynastic tombs in Egypt, an early Sumerian 
house in Mesopotamia (.v5oo r..c’.), and lake dwellings in Switzer¬ 
land and Italy associated with neolithic nuin, have yielded grains 
of wheat of a comi)arativeiy advruiced tyiu*. which must have 
been jjreceded by long ages of culture. Flax and barley were also 
grown. It is signilicant, howener, that no wild species can be as¬ 
signed as the origin of any of our wiclc-ly cultivated plants and the 
same complexity and uncertainty gathers round the source.s of 
the domesticated hor.scs, .sheep, oxen and pigs. With the excep¬ 
tion of maize and barley, the c ultivated plants are polyploids, i.r., 
the number of chromosomes in the cells is a multijde of the 
diploid number which characterize.s the normal species. This 



Mediaeval methods of agriculture 
S caring birds and harrowing. From the Louterell Psalter, an Illuminated 
manuscript of the early part of the 14th century, ("Vetusta Monumenta." 
vol. 6, PI. XXII.. fig. 7) 

points to a probable hybrid source; but whatever the origin, the 
polyploidy i)rovidcs material susceptible of the variation on which 
selection can work, even W'hen it is not attended by giantism or 
an excess of vigour which would naturally draw the attention of 
(he early cultivator. Though no wild species can be fixed upon as 
a starting point of our cereals, Vaviloff has argued that the exist¬ 
ing distribution of varieties points to certain centres as the orig¬ 
inal fountain of the cultivated races, these being regions which are 
to-day characterized by a concentration of varieties in the culti¬ 
vated fields, where a host of forms occur not yet segregated into 
distinct races and shade off into weed forms which equally in¬ 
habit the uncultivated land. V^aviloff thus indicates the highlands 
of south-western Asia, particularly Afghanistan, as the probable 
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centre of the soft and club wheats; northern Africa as the home 
of durum vs'heats, while cinkont, a iirimitive wheat cultivated in 
prehistoric times, may have had its origin in Asia Minor. Still 
another race, ewimcr. perhaps the most ancient of cereals, is found 
in patches all owr the old world and only among isolated and 
backward {XMipIes. 

But if xve can arrive at some conclusion? respecting the earliest 
forms of our cultivated plants and animals, the history of the 
growth of husbandry must ever remain a blank. When agriculture 
tloes emerge in written history in the time of the Greeks and 
Romans (.\< e Gi oponili ), it is alreaily a highly developed art, 
which had behiiul it long centuries of empiric i)rogress, the fruit 
of oliservation and of (rial and error. Cato. Varro, Tirgil, Colu¬ 
mella. the elder Fliny, describe an elaborate system of farming, 
embodying many princijdes, such as the value of leguminous 
crops as a preparation for wheat, for which modern science has 
(miy recently found an e.\i)lanation. The meihod.s of growing 
corn, vines and olives (hen prevailing had not been sulistantially 
altered down to the middle of the u)th century, and the sculp¬ 
tured represemai ion of a sacril'uial bull, lamb and lioar on the 
pJutci of Trajan in the Roman I'orum bear witni'.ss to an advanced 
stale of stock breeding. Roman agriculture is indeed the founda¬ 
tion of modern farming, and though o\er the greater part of 
Europe it became submerged with (he irruption of the barbar¬ 
ians. its traditions probably neviT died out in the favoured re¬ 
gions. but shaiH'd and wt-re resumed in modern systems of 
farming 

Mediaeval Farming.—The course of farming in England that 
we find in early days is in many respects common to all (he invad¬ 
ing Northern peoples who drifted across Europe; it finds its 
parallels in all countries north of (he Alps, in Russia and in India. 
It is not uniform, for on the western siiies of the islands, in Wale.s 
and in Ireland, we finil exidem e of an earlier system, which is re- 
tlected to-day in the grouping of the houses into scattered ham¬ 
lets instead of into the larger villages characteristic of the more 
purely arable districts of the Midlands and Eastern England. 
Whether (he organization derives from an original communal 
ownership of th(' land and even of its jiroduce is still a matter of 
dispute, but when record.s la-gin the system had passed out of (his 
stage ancl to .some extent had lu-en shaped by feudal theory (xcr? 
E.sc.lish History). 

The Manor.—'I'he unit of land holding and cultivation was the 
Manor iq.v.), of whidi there might be one or iriorc within the 
parish. The land was held at one or more removes from the king 
by the lord of the manor, from wdmm the tenants held in return 
for various services and with x’arying degre-e.s of freedom. The 
eultivated land lay in ihne, or some multiple of three, open 
arable fields, divided into sirijis of one or one half acre, separated 
by baulks of rough grass ami terminating in still wider baulks, 
the headland.s on which the cumbrous ox 1t‘am and i)lough could 
turn. On heavy land the strip.s w’ere steeply ridged to throw off 
the w'ater and this ridge and furrow still persists in many parts 
of the Midlands which have long bc-en laid down to grass, Jn 
some place.s the old strips still defy cultivation, because of the 
labour that would be required to throw down ll;ie ridges and the 
infertility of the .subsoil that would be hared in their crowns. 

The three fields were cropjx-d on a fixed rotation of winter 
corn (wheat or rye), spring corn (barley, oats, peas or beans, or 
mixed corn) and bare fallow. In each field the tenants held a 
certain number of scattered strips, (he original intention being 
probtibly to give to every man a share of the good land and the 
i)ad, and mingled with them were the strips held by the lord and 
constituting his demesne. Each tenant farmed his owm strips 
but was required to give a stated number of days' service to 
cultivate the demesne strip.s, services which gradually became 
commuted into payments in money or in kind. At a certain date 
after harvest the arable land was thrown open to the cattle to 
wander over, and this of itself prevented any growth of fodder 
crops. On the lower land by the river would exist an area of 
meadow land to be laid up for hay ami again divided in projMjr- 
tion with the arable land The tenure of the particular strips for 
the year was often balloted for, a practice which still endures in 
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plattrs, as at Yarnfon near Oxford. After hay harvest or Lammas 
the meadows were thrown open for common pasturage, hence the 
name of “Lammas fields ” which still obtains. fJesides the arable 
and the mea<lows tlie manor embraced a certain amount of 
“waste," the orif-in of what to-day are known as “commons” 
{(j.v ). On this the lenants had right of pasturage and in suitable 
districts of turbary, that is, the right to cut turf or peat for fuel. 
It also provkh'd fern for litter, reeds or heather for thatching, 
furzt; and brushwood for firing, ru.shes for the floors and other 
purposes, rough timber for fencing and liuilding, stone, gravel 
and .sand 

Production.—The farming that prevailed under these condi¬ 
tions was ncces.sarily inefficient. Some manure appears to have 
been marie by strewing roughage, marl or clay in the folds and 
in the “garsrai.s," the little enr losures by the village into which the 
stork were driven at night ; hut the crops must have mainly dc- 
pentii'd upon the inherent fertility of the .soil. The sheep were 
folded upon the fallow by night, though tenants W'ere often ol>liged 
to ()ut them upon the lord’s land only In the west where the urea 
of unoccupit'd land was greater, there is evidence of a practice 
of moving the arable fields continually, w'herehy some fertility 
would he accumulalerl while the land lay in rough pa.sturc. Of ex¬ 
tra nratus fertilizer.s there were none; in areas on I hr* chalk the 
practice of sinking pits info the chalk and si)reaciing it on the 
land may have endured, for it is mentioned by Tliny in his account 
of Hritain, and the traces of the old pits that remain in certain 
di.slricts indicate a long conlinuante of (he process of chalking 
and marling. The level of prcxliiction was exceedingly lowc 
Walter of Henley, who wrote early in (he i ph century the stand¬ 
ard treatise on the management of an estate, advised the sow'ing 
of two bushels of wheat per acre, which ought to yield threefold. 
Trom the context thi.s would he a minimum, and the contemjjo- 
rary author of “Iloshoiiderie’’ say-s that barley might yield eight¬ 
fold, wheat hvr'fold, rye sevenfold, pea.s and beans sixfold, and 
oats fourfold f rom other sourres wc‘ sliall he justi(i(;d in esti¬ 
mating the level of producticjn of ojien field land in mediaeval 
times at a yit'ld of about ro bushels of wheat to the acre. 

If the condilitms of crojiping were had the live stock were in 
a worse state, d’he stoi k of all the tenants and of the lord herded 
together and were driven afield and tended by the vdllagc cow¬ 
herd. .shepherd and swineherd re.s[)ectively. Which class of stock 
prevailed depended to some e.xtcnt upon the class of land; in the 
open down unci heath country sheep were a feature, the acorns 
and mast of the woodlands finished off the swine before (he win¬ 
ter. I’annage (c/.f.) for so matiy hc)gs is a common entr>' in 
Dome.sday as an appanage of a partiiular holding. Hut with this 
mixture of everybody’s stock little in the nature of selective 
breeding could he practised. Walter of Henley insists on the 
value of good hoars, hut in general the Inill and the boar W’erc 
common to the manor—the result was a “haphazard union of 
nobody’s son with everybody’s daughter.” Whatever disc'ase came 
along ran riot through the whole herd or Hock. Oxen were chiefly 
kept for work, and Walter of Henley considered an ox at work 
should cemsume half a slieaf of oats a clay. Though the greater 
sp)eed of the horse was recognized, it rec|uircd more care, cost 
more to feed and wri.s “carrion” instead of meat when worn out. 
('ows were kejit for milk and the milk was mainly converted into 
butter and cheese, in the early summer they grazed on the 
“waste” and marshes or were tethered on the grass baulks; later 
they had the aftermath of the meadows and (he stubbles. With 
the advent of winter the worn out oxen and the old cows were 
killed off and salted down:—“For Easter at Martinmas hang up 
the beet,” Din-ing winter the cattle subsisted in the yards on 
liiiy, pea and l)ean haulm and straw. Rarely were cattle stall- 
lallened and the open field farmers sold most of their calves for 
slaughter. Sheep were from the earliest times an important ele¬ 
ment in English farming because of the value of tbeir wool. The 
rwe.s were cUten milked, the toothless “crones” being killed for 
meat. During the o{)en weather they lived on the downs or the 
waste by day and were folded on the fallow by night, in the depth 
of winter they were housed or folded and fed up)on whatever 
roughage was available. Swine afforded the chief meat of the 


i community; they scavenged for a living in spring or summer and 
fattened upon the “pannage” of the wood.s. A few were specially 
fattened upon tail corn and the brewers’ grain.s, for the barley 
that wa.s grown was very largely turned into ale. The manor aimed 
at being self-supporting both for food and clothing. Rarely had 
even the lord any margin of corn for sale; the chief money rev¬ 
enue was derived from the live stock, wool, skins, and dairy 
I) reduce. 

Encloiures. —But the strict manorial system early began to be 
[)roken into. The lords had often retained meadows and made 
enclosed fields which they either farmed thcm.selves or lt;t. Little 
holdings grew uj) by sufferance on the waste, occupied by “trades¬ 
men” in the villages or other cottagers who also shared in the 
common grazing. The rising value of wool in the late mediaeval 
times tempted lords to aim at enclosures of the arable, and re¬ 
curring dearths and epiidemics, of which the Black Death is the 
most notable, deprivecl the land of its labourers and facilitated the 
putting together of larger units of cultivation. From the earliest 
times the suhslantiai indepicndent farmer, represented by Chau¬ 
cer's Franklyn, was a feature of English country life. Nkit only 
were the old feudal services commuted into rents, but by new 
intakes from the wastes or by fencing off portions of the open 
fields the tenants began to enjoy land in severalty. In Tudor 
times the proce.ss of enclosure was in full swing, though the legis¬ 
lature was oppwsed to, and public ojiinion was loud in denuncia¬ 
tion of, a movement which ajipicared to diminish corn grow'ing and 
the rural piopulation. But the driving force was the growing com¬ 
merce of the nation. Not only diil both landlords and tenants 
want something to sell and looked upon the land as the ha.sis of 
a business rather than a sul)si.stence, but the small holders who 
had been barely able to exist ujam their little parcels of cultiva¬ 
tion found other and more attractive outlets in the growing 
commerce ami industries. 

The New Farming.—It was towards the close of the Tudor 
times and in the early seventeenth century that the new farming 
began. Incrca.sing intercourse with the Continent and particularly 
with Flanders, where some of the old Roman tradition had per- 
si.sted, brought new crops and stock and new methods into E^ng- 
land. Sir Richard Weston (1591-1652) who farmed in Surrey in 
('harles l.’s time, is credited with the introduction of turnips, 
clover and other sown grasses, and these erojis pro\icling winter 
keep were the foundation of the improved system of agriculture. 
With them cattle could be fattened and maintained during the 
winter; at the same time farmyard manure was made in quantity 
sufficient, with the help of (he clover which ( tiriches the .soil in 
nitrogen, to rai.se enormously the whole level of prodix fion. The 
new farming enukl. however, only be practised on eiu losid farms; 
on the open fields clovTr and turnips w'ould he every man's prop¬ 
erty as soon as the common stock were turned on to them. 

Turnips and clover were not the only introductions from the 
Low Countries; most of the commoner garden vegetables, as 
cabbages and cauliflow'ers, carrots and parsnips are owing to the 
.same source. Fruit trees too were “fetched out of Fdanders.” 
Richard Harrys, fruiterer to King Henry VIII., bought ‘To* 
good acres in Teynham which he divided into 10 parcels, and 
brought plants beyond the seas and furnished the ground with 
them,” which land “hath been the chief mother of all other 
orchards for thcfie kindcs of fruites.” Hop growing also had a 
similar origin. 

Doubtless the same thing happened with live stock, but here 
the evidence is more meagre because the descriptions of the early 
writers are so imperfect. But it would seem probable that the 
large long-woolled white-faced sheep were originally of Roman 
origin, and the Kents or Romney Marsh, the Lincolns and Leices- 
ters, all on the eastern side of England, may well have been de¬ 
rived from a ver>' similar sheep which is still found in Flanders, 
T'be importations may, indeed, have been earlier, for the English 
long wool was famous in mediaeval times and was among the first 
of the staple articles of export, its importance being still com¬ 
memorated in the “woolsack” on which the Lord Chancellor aits. 
The earlier long wool chiefly came from the Cotswold country, 
the home of the other while-faced long-wooled race of sheep, and 
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this possibly may be a remainder from Roman occupation. The 
black and white cattle which have always been about the Eastern 
counties were certainly of Low Country origin—the modern Fris¬ 
ian, Holstein or Dutch Cattle. We may even surmise that some 
white race of Roman origin (either directly or at second hand 
from the Rhine provinces) went to the making up of the Short¬ 
horn race, whose hybrid origin is betrayed by the mixed white 
and red in the coat colour of the roans. 

Enclosure Laws.—The progress of enclosures which has been 
described grew apace in the i8th century. W'hereas in early days 
it was opposed by rarliament, in the 17th century it became 
possible to obtain sanction for agreements from the Court of 
Chancery, and from the time of Anne a strictly legal procedure 
by private Act was made available (see Commons). Commis¬ 
sioners were appointed to make the award and apportion the 
several holdings to the tenants of the open arable fields, but a 
private Act remained necessary until the General Enclosure Act 
of 1845. Under the acts the commissioners could proceed to an 
award although a minority of the parties interested, onc-cighth or 
even one-third, refused to agree. In certain counties—Suffolk, 
Sussex, Kent, Essex, Somerset, Devon and C'ornwall, the marches 
of Wales, Cheshire, Lanca.shire and the four northern counties— 
enclosures were early and were but rarely effected by Art. Pos¬ 
sibly from the nature of the land the rigorous common field arable 
had never been usual in them. It was in the great corn growing 
areas of the Midlands, York.shire, Lincolnshire and Norfolk, that 
so much enclosure by Act took place in the i8th and early igth 
centuries. After 17G0 the process was much accelerated by the 
growth of industry and population even before the Napoleonic 
wars created so great a call for good production. Valuable, indeed 
necessary, as enclosures were to the nation from the point of 
view of production, .so great a change in the economy of the 
country-side could not be effected without much serious, if tem¬ 
porary, dislocation of labour and some permanent change for the 
worse in the condition of the poorer classes. Often the lord and 
the larger tenants took the opportunity of enclosure to put the 
land down to grass, so that a single shepherd would take the place 
of a dozen men who had formerly worked on the village land. 
The enclosures them.sclves may have been fair enough in their 
apportionments, though it would always have been easy for the 
lord and the bigger farmers to over-weigh their poorer neigh¬ 
bours, but many cottagers who had no arable and therefore no 
title in the award found their customary rights grazing swept 
away with the commons. There were those who held that the 
commons encouraged an idle race of ca.cual labourers and poach¬ 
ers, but the other side of the picture, the destruction of a thrifty 
pea.santry, was the theme of many writers in the 17th and i8th 
centuries. 

Arthur Young, himself an unceasing advocate of enclosure, de¬ 
plored the evils that had resulted therefrom. “By nineteen En¬ 
closure Acts out of twenty, the poor are injured, in some grossly 
injured. . . . The poor in these parishes may say, and with 
truth, Parliament may he tender of property; all I know is that 
/ had a cow, and an Act of Parliament has taken it from me’* 

The Agricultural Labourer.—With enclo.sure at any rate 
began the creation in rural Britain of a race of landless men, 
dej)endent for employment upon the larger holders of land; and 
though the darkest days of this class did not come until the close 
of the 18th and the first third of the 19th century, when the 
pauperization caused by the old Poor Law became universal, the 
lot of the agricultural labourer, still the worst paid and worst 
housed section of the community, was established. Thomas 
Mozley writes of his parish in Northants in 1829, “There were 
many farmers, several yeomen, vcr>' many small freeholders, as 
many tradesmen as the place could find work or customers for, 
and not one single labourer, in the sense of an independent work¬ 
man offering his labour for wages, but a multitude of i;)aupers,” 
The labourer class was also recruited from those yeomen proper 
who obtained small farms after enclosure but were unable to hold 
on to them. It requires neither fraud nor force to displace the 
small proprietor; the mere pressure of economic change is suf- 
hdent. A run of bad seasons, the constant temptation to mort¬ 


gage, the inheritance by a widow, and the neighbouring proprietor 
who wants to add land to land finds his opportunity, especially 
where, as in England, land has also for so long possessed a non¬ 
economic social value. S}:)ecial opj>ortunities were also offering to 
active men in industries and commerce, and since many of the old 
yeomen farms could produce but the barest living for their occu¬ 
pier, they were sold and merged in larger holdings because the 
owmer was no longer content with the income derivable from them. 
In other countries peasant farming has subsisted largely because 
there were no alternative occupations with a higher standard of 
living w'ithin reach and becau.se the layout of the land on the 
open field system persisted and did not permit of putting to¬ 
gether large units of farming. The open field system nevertheless 
pcrsii^led into the 19th century; and even in 1927 a non-encloscd 
parish farmed on the old English plan can be seen at Laxton in 
Northamptonshire, while the parishes of Epworth and Haxey in 
the Isle of Axholinc remain in strips, though the owners crop them 
as they please. 

The Norfolk System.—The improvement in method of farm¬ 
ing possible on the enclo.sed land soon took effect. Early in the 
iSlh century we find in operation what afterwards came to be 
tailed the “Norfolk ” or four-course rotation. In consequence 
England became a corn exporting country during the first half of 
the i8(h century, until (he growth of population manifested itself 
with the development of industries. This epoch of British farm¬ 
ing which became systematized in the early iSlh century and en¬ 
dured until 1840, may be destrihed as that of (he conservation of 
the resources of the soil. The land was usually cultivated on a 
lour course system of two corn crops, alternating with turnips and 
a leguminous croji—clover or beans. The leguminous crop gath¬ 
ered nitrogen from the air and maintained the stock of this in¬ 
dispensable element of fertility at a comi)aratively constant level, 
despite the wastages that were going on. The turnips and the hay 
and straw provided for the making of farmyard m.inure, whereby 
there was returned to the soil the greater part of the valuable 
materials that the crops had taken out. Nothing left the farm 
except the nitrogen, phosphoric acid and potash sold away in the 
wheat and barley, the meal, milk and vlool. Strict covenants pre¬ 
vented such wa.sting of the soil ca{)ita] as would occur from the 
sale of hay or straw or roots, or the too frequent growth of sal¬ 
able com crops. Under this system the average production be¬ 
came more than double that of the mediaeval farms. Arthur 
\oung speaks of 24 bushels of wheat as the average yield per 
acre; John Bennet Lawes. writing of Hertfordshire as he knew it 
when he began his experiments at Rothamsted about 1835, sets 
the yield at 20 bushels, and (he lower estimate is probably nearer 
the mark for the whole country. This level of production, which 
wc may compare with the six to ten bu.shels of mt‘diaeval o}.x*n 
field farming, could be maintained indefinitely. The limiting fac¬ 
tor was generally the supply of nitrogen, and this depended upon 
the recuperative actions of the h^guminous crop in the rotation 
and of bacteria in (he soil which make use of the organic matter 
supplied by Ijie root.s, the stubble and the straw, as against the 
removals in salable produce and the wastages (hat occur in the 
making of farmyard manure and in the soil itself under particular 
conditions, as washing out and waterlogging. The balance that 
was established was sufFicicnt to maintain the yield at the level 
of 20 bushels per acre of wheat. 

Live-stock and Other Improvements—Other improvements 
in agriculture were simultaneously in progress; great areas of 
waste land were being added to cultivation, especially on the 
heaths and light soils which before turnips and clover were intro¬ 
duced became immediately exhausted. Smair.s plough, the horse 
hoe, the drill, the threshing machine, were all inventions which 
took practical shape in the i8th century and did much to add to 
the effectivene.ss of the farming of)eration5. Drainage and the 
systematic amelioration of the land which had been impracticablev 
on the open field system were now taken up vigorously, though 
the wide extension of field drainage had to wait until the invention 
of drain tiles in the next century. 

Moreover, with the prevalence of enclosed fields, the improve¬ 
ment of live stock could be Uken up with some prospect of rapid 
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achievement. Rohert Rakewell (r/.t.) was the jiioiieer. and 
IhouRh he wa.s uniortunale in srlettiiiK the Longhorn cattle to 
work upon, hi.s creation of (he Leicester breed of sheep persisted 
and led to rapid aiiK lioration of all the long-wooied sheep. His 
methods were taken ii[) by other men; Charles ('oiling (c/.t'.) 
mafje the S))orthorn breed, and John Klhnan the 

Southdown sheep which has been the [)rogenitor of all the other 
“down” breeds, Lriglanci developed a race of breeders who com¬ 
bined the instincts (jf the fancier with certain definite yirinciples. 
'rh(‘y began by sele<!iiig (heir breecling stock for conformity to 
an idea! type in wim h tie- meat was laid on in the nu>st valuable 
pla(e>; by close line bo-'aiing, exa-n by intireecling, the type was 
lixcd and the ' ]>edigrte ' sires became capable of stamping their 
own type* in a tew generalioins upon (he common country-brecl 
stock. Early rn iinrity, (ht* capacity to grow rapidly on gooci food, 
proved tej be ef|ually oldainable by selection, and the result was 
that in the; tulli cciilury Itritain wms possessed of a number of 
definite bia-eds ol cattle, shc(‘p and pigs that were doubly or 
trebly more ettaieot than ware the cjhl iinimprova'd sioiks. 
'I'heir value may be gaugc'd from (he w.ay tlu! Iloeks and hi*rds 
ot the* new (oiinlric's ot the world have been [lopulated with stock 
of Ilritish origin. Shorthorns, Hereford^ and J)c*von.s arc; the 
grc*at meal jnaxlucers of the Americas. Australia and New 7 x*a- 
land; (he only non-ltritish breeds that have achieved any world¬ 
wide c'xlension are the* McTino .^hcap beiau.sc* of their wool and 
adaptability to arid climates, and (he I ric-si.in cattle becau.se of 
their unrivalled milk yield. 

Capitalist Farming and the Great Landlords.— The ne w 

agriculture which had grown uj> in response to the* rapid inc rc'ase 
of population undi r (he* beginnings of indusiri.disiu aud h;ul bec*n 
ox'erstimulalc'd by tin* c'Xtessive price's tfi.ct prexailed during the 
Najioleonic wars, fell upon ex il (la> s with the break in prices and 
the restoration ol a gold .standard that followed the linal ])c‘ace in 
iHrS. lUit it had ai c oni|)lished its purpose of providing food for 
the nation from its own land, and it had completc'd the conver¬ 
sion ot Hritish agricidlure from a svsiem of peasant cultivation 
into one of c.ipitalisl business, sniall indeed in the- main, but char- 
ac ferized by the employment ol labour. In no other country has 
this development procc-eded so l.ir, Prior to the (lislurlcames 
arising out ot the* laic; World War mo.st countric‘.s in Europe other 
than Erame, Swii/.erland and Uelgium, could show vast estate's 
farmed as single* units and owned by the territorial tiobility, [mt 
there was little or nothing of a middle larming class betw'c’en the 
domain owners ami the peasants, carrying cm farming as a businc'ss 
ou land rented Iroin the large projuietor. In (Irc'at Britain the 
political, soeial and sportiug ptivileges attaching to the possession 
of land e.iiiy led to the building up of great estates, but the owner 
found the* be.sl use of liis property in letting it again to temants, 
w’ho on their side look adx-.int.ige of the (([iportunity for canploy- 
ing their limited Ciipital in the business, by which they could 
clc'five a bigger im oine trom it than if the greater [lorlion were 
locked up in ownership of the land. 

Thus in England the* great landowners were the leaders of 
agriculture ahmg its path ot progre.ss in (he iHth cc*ntiiry, ex'cn 
though most of (he actual improvements, espc-cially in stock 
brec'ditvg, were the work of ten.int fanners like Bakewell. Colling 
and Ellman, A few large proprietors led (he way; they created 
the atmo^phere of c'utcrprise and contith-nce in the industry, and 
they rc'tuli'reci 1 tetter farming possible by their e.xpenditure on 
rec kuna I ions ami buildings. They introduced the improvc-cl live 
.stock to their tenants and l!u*y enforced soutul melhoils of crop- 
|)ing by the* ccivenants iu.M-rted in the* conditions of tenancy. 
I’rominent among them vxc re the 2nd \ iscounl Town.shend (<j.v.) 
Pope’s “Turnip 'roxvnsheml,” who devoted himself to the im¬ 
provement of Ins estate in Nortoik on a basis of turnip growing, 
with tlie use of the drill and the horse hoc. He i.s generally cred¬ 
ited with tlte Norfolk lour-veturse rotation, but it had been evolved 
before his time and he only gave to it a wider extension. The 
ideas that Townslu nd put into jtractice W'ere chiefly derived from 
Jethro Tull ) ol lirikshire. the grealc'st origin.al thinker about 
t.irmiitg processes th.it iaigl.iml had then produced. His ‘‘I/orse^ 
llodns Ifitsfuimify." published in was the ba-is of all im- 


I)ro\’ement.s in the operations of cultivation during the iSth and 
early i()th centuries. A little later Townshend's neighbour, “Coke 
of Norfolk,” 1st Earl of Leicester (q v.) made a productive estate 
at Holkham of what had been little more than a rabbit wkirren, 
and became famous for his annual gathcring.s, the ffolkharn sheep 
shearings, where all the irnjiroving landlords and farmers of the 
(Jay met and exchanged their experiences. There, too, the im¬ 
proved live stock of the time could be .seen and judged. The 
duke of Bedford xvas ecjually active and held simikir meetings at 
Woburn, A little later we may single out the earl of Egremont in 
Su.ssex, and in Scotland Hope of Rankeillor and Sir John Sinclair 
of Caithnets, first president of the newly formed National Board 
of Agriculture. 

Arthur Young. —But the must active promulgator of the new 
methods was Arthur Young (q.v.). The younger son of a parson 
with a small property, Young began l»y farming, but with con¬ 
stant ill success. He soon found his proper tiu'qirr in writing, 
and from 1767 to 1705 he published those vivid accounts of the 
farming, the men and manners of England, Ireland and Erance, 
which have become classics of obserxntion and slui'xvd judgment. 
In 17S4 he began the publicmlion of the “Annals of Agriculture,” 
which embodied contributions from all the nuai of the time in¬ 
terested in agriculture, ex’eii (he King liim>elf. When a lioard of 
agriculture was established in 179^ Young became its secretary 
and was re.sponsible for a series of county survey s of the slate 
of farming in England xvhich, il uneciual and in some resjeects in¬ 
ferior to Marshall’s Central Survey of the Rural Eemiofhv of 
Ktivlaiid, remains our most trustxvorthy source of information, 
^'oung was jne-eminently a diffuser of knowledge; he had a 
sound knowlc'dge of the general Irerul of agriculture, witness his 
unceasing advocacy of enc losures, and a ciuic k eye for in^irove- 
menls of method. It his zeal sometimes outran his judgnient in 
his commendation of innovations, his lixcly style alw.iys exacted 
interest and made him for 40 years a most effect ic e stimulu.> 
towards the reform of farming. Rarely c;in a farmer be instructed 
in the method he is to folloxv, but he can be exciic'cl to think out 
a novel adaptation to his own conditioMs. 

Period of Scientific Progress.—W'c* may take the accession of 
Victoria as the iieginning of a new era in British fanning. The 
occupiers of land had slowly adjusted thenis'-Ives to (he new 
conditions, after the shock ctiused by the break in prices at the 
end of the Najxileonic wars. Confidence in agriculture xvas re¬ 
turning and a new race of landlords was growing u}) imbued with 
(he idea that the rapid development of science then in jirogress 
could be applied to the operations of the farm. In i8nS .some* of 
the leaders, among whom perhaps the mct^t ac live was Philip 
I'u.sey, founded the Royal Agricultural Society {sec Ac.kr i l- 
tikal Socir.TiKS AND Siiows), which gave a powc*rfiiI stimulus 
to (he improvement of stock, to exiieriments in cullixution and 
manuring, and to the introduction of in.uhinery. Another snicdl 
landowner, John Bennet Lawes iq.v.) of Rothamsted, Iferls, wais 
beginning (hat fundamental series of held ex|)eriments which took 
formal shape in 1.S44 when Lawes .secured the association of a 
young chemi.st, Joseph Henry C.ilbert. At Rothamsted was laid 
the foundations of our knowledge of the use of fertilizers and 
the nutrition of animals. This period i.s indeed marked by the 
introduction of artificial fertilizers. Previously there had been 
some empiric knowledge of the fertilizing value of such waste 
materials as woollen rags, soot, and bemes. but the supplies were 
limited and the employmcmt only local. The first consignments 
of I’eruvian guano and of nitrate of soda arrived in 1S35; in iS4;> * 
Lawes began (he manufacture of supcqiho.sjihate, and his early 
experiments showed the value of the amtncjnia .salts which could 
be made from the by-products of gas-rnaking, then becoming gen¬ 
eral. Other sources of phosphates than bones were rapidly dis¬ 
covered and about 1S60 the great deposits of potash near Stass- 
furth Ix'gan to be exploited. 

At the same time the science of agricultural chemistry was 
being explored and the theory of the runrilic.in of the plant—what 
it draws from the soil, the water and the air—a theory of which 
Justus von Liebig (</.v.) had gix'en a brilliant preliminary sketch 
in his British Association address, provided a rational basis for 
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manuring. By 1850 the manufacture of artificial fertilizers was 
in full swing and though all too many farmers lagged behind in 
their application, their use, together with the employment of 
foreign feeding stuiis like linseed and cotton cake, the fertilizing 
ingredients of which found their way to the land through the 
farmyard manure made by their consumption, had by 1S70 raised 
the general level of production from British land from ao to 30 
bushels of wheat per acre. As already described, up to 1840 an 
average of about 20 bushels per acre was all that the land could 
yield when the farm was strictly self-contained; it was the ex¬ 
traneous sources of fertility whith made the higher yields possi¬ 
ble. Fertilizers and feeiling stuffs were indeed not the only fac¬ 
tors at work, though the other improvements influence perhaps 
more the extension of the cultivated area than il.s increased yield. 
Field drainage was ap[)lied to great areas of heavy land under the 
influence of James Smith (1 7S(y-iS5o). of Deanston in Scotland, 
and of Josiah Parkes (1793-1871) whose demonstrations of the 
value of drainage {q.v .) became ea.sy of application with Scragg’s 
invention in 1845 of a machine for moulding cylindrical tiles. 
Smith drained shallow, 30 inches; Parkes [)ut his drains in at 4ft., 
and much of his work has been in con.^iecjuence wasted. Only 
since the great controversy between the two schools has it be¬ 
come clear that Smith’s is the w;>y to deal with orilinary heavy 
land which suffers because it cannot get rid of the rainfall, whereas 
Parkes’s is the best method to cut off undc'rground water rising 
from below. The itnprovemenls in cultivating machinery con¬ 
tinued and in 1853 C'roskill put an d'fleient reaper at the farmers’ 
service. The steam plough was designed and ever since has had 
a valuable if limited field of action. Pedigree slock made rapid 
progress; one by one the existing breeds of tattle, sheep and jiigs 
became differentiated; breed societies and flock and herd books 
grew up. Improvements in crojis also followed; Shirreff, Cheval- 
lier, Lc Couteur and ffallef introduced the idea of "pedigree” 
into cereals. 

In these years from 1S50 to 1H74 farming was a prosperous 
business and money was poured into the land; British farming 
may then be said to have reached its high water mark of techni¬ 
cal excellence. Of some farmers jt was reported that they offered 
a reward to anyone who could find a weed on their cultivated 
land; no other country could show such yields of corn and roots; 
nu'n came from all over the world to buy British live stock with 
which to improve their native races. 

The Great Depression.—All this pros[)erity culminated in the 
high prices occasioned by the Franco-German war; in 1874 a 
turn in the tide was manifest. A trade depression set in which 
limited the purchasing power of consumers; a run of bad seasons, 
culminating in the disastrou.s wet and cold year of 1879, brought 
ruin to many farmers. Other major causes beyond the control 
of farmers were at work to reduce prices. The growth of railways 
and the development of steamship traffic opened up the inter¬ 
national traflic in agricultural produce, and the wholesale settle¬ 
ment of the new countries, particularly of the middle west of 
North America, gathered way. The area of cultivated land in the 
world with wheat as th<- staple crop grew apace, faster even than 
the population; wheat prices fell year by year until 1894. The 
average Gazette price of English wheat was 54s. 3d. for the decade 
1865-74, 46.S. in the next decade, and continued to fall to 22s. lod. 
in 1894. Within the 20 years 1875-1894, 124 million acres of land 
were added to the cultivated area of the United States alone, and 
the corresponding increasc.s in Canada, S. America, Australia and 
New Zealand were considerable. 

The other great factor was the appreciation of gold which began 
when Germany started to form a gold reserve after the war of 
1S70 and was accentuated by the falling yields from what had 
been the chief gold-producing centres of California and Australia. 
The situation was not rectified until the Transvaal became a big 
producer in the nineties of the last century. The prices of all 
commodities fell, wheat more than the rest [Sauerbeck’s index, 
i.e., all commodities fell 40^^, wheat 51%], and some economists 
have considered that to this cause alone was due the fall in agri¬ 
cultural prices and the resulting depression. But the vast increase 
of production must have also had its effect or the demand from 
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the rapidly growing population would have counter-balanced it. 
During this fieriod there was always a surplus of wheat and it was 
being grown at less than the cost of production, indeed it has been 
said that the only profit the pioneering .\merican farmer made out 
of all the plenty lay in the eventual appreciation in value of the 
land he had settled. 

Whatever the ultimate causes of the break in prices it had a 
disastrous clYcct upon British farming. Neither farmers nor land¬ 
lords realized how continuous the fall was going to be, or how com¬ 
pletely indiffertMil would the price remain to the occurrence of a 
short crop at home; farmers could not readjust their methods and 
in many cases landowners did not reduce their rents in time to 
avoid a crash. Much of the old perfection of British farming had 
to go because of its exiumsiveness 
in labour, for during the whole 
of the period wages were tending 
to rise rather than to fall. Farm 
after farm was thrown ujjon the 
owners’ hands; in Essex great 
areas of clay land became for a 
time derelict or were let to Scots¬ 
men who would undertake to pay 
tithes and rales. In some cases 
the landowners had to farm them- 
Ives on an exien.sive .scale, in 
others farmers who hail .icciuired an art of cheap management had 
farm after farm thrust upon them until they were operating areas 
of 4,000 to lo.oooae. These big businesses which grew up towards 
the dose of the century are not relleiled in the .statistics, for the 
separate farnis were still returned in the rate books as units. In¬ 
deed they wx're farmed as units, each with a baililf but on the com¬ 
mon system which the farmers had found to work; the buying and 
selling only were lentr.ilized. Though prices diil turn slightly after 
1895 it was not until the dose of the century that the conditions 
began to apjiear at all stabilized, liy that time men had learned 
to chcaiicn their methods in llie ])urely arable ili.stricts iind in 
others the growing liemand for milk h.id aiiorded an outlet. The 
Essex clay lands came batk into use, if not under the plough, with 
a new race of Scotch and Devonshire milk })ro(luiers. Trices of 
meat and wool had fallen though not to the same extent as with 
cereals, and the distress in the west and north of England had 
never been .so great as in the purely arable countries. In some 
di.stricts spocial crops .solved the fanners’ difiiculties; a great 
potato industry developed in the Eeii country, where energetic 
men with intensive methods built up large holdings out of the 
bankrui)!, small farms: but the price of ))otaloes, like that of milk, 
was made at home, foreign competition being negligible here, while 
the demand was growing with a largi r and more pro.sperous pop¬ 
ulation. d*he growth of vi-getabli-s, fruit and llovvers provided also 
an expanding industry, and the demand for such things increased 
with the rise in the slanilard of living. 

Loss of Arable Land.—But such commodities procaded the 
exceptions; in the main the farming community had to meet the 
depression by reducing expenditure, desjiile the resulting fall in 
production. The acreage only under wheat in England, 3,337.000 
in 1872, had .shrunk to 1,745.000 in 1900; yet there was no accom¬ 
panying incrca.se in the yield per acre .such a.s .should hav'c attended 
the abandonment of the poorer land, without taking into consider¬ 
ation the improvements in the varieties grown and in the supply of 
fertilizers. The chief resort oi the Engli.sh farmer in order to 
meet the situation was to lay hi.s land away to gras.s. Thereby he 
.shifted his production towards the more remunerative live stock 
and at the same time reduced the labour bill, because on grassland 
one man may suffice for 200 or 3ooac., whereas on the arable land 
about four men per loo ac, were then employed. Only when dairy¬ 
ing on gra.ssland is a staff required comparable with that em¬ 
ployed on the ploughland. Between 1872 and 1900 the area of 
land under the plough in England was reduced by over 2\ million 
ac., or nearly 20% of the amount in 1872. There were some 
notorious examples of these changes; in one case on the Berkshire 
Downs some 4,000 ac. of ploughland were converted into a sheep 
ranch tenanted only by a few shepherds, the old farmhouses and 
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h,'iml«‘fs ijcrishin^ away in desolation. In England and Wales the 
agricultural population diminished between 1871 and 1901 froip 
1.269,^1 to 95r,674, that i.s, by nearly one quarter. In Scotland 
the reduction in arable land was not appreciable, but a similar 
saving wa.s effected by lengthening the duration of the leys in the 
rotation; the four-course shift became a five- or a six-course, 
with two or three years of temjxirary grass instead of one. 

Eor all the reduction of cultivation and the lower standard of 
farming the f^riod wa.s not entirely one of retrogression. Im- 
proveTnenl.s in the quality of live stock, e.sjH‘cially in the direction 
of early maturity, in the production of milk, and in the special 
branches of jiotato growing, market gardening and fruit growing 
continued. The self-acting reaper and binder began to be imported 
in 1H73 and provcfl the great labour-.saving implement of the 
period, though at the outset it only inicn.'^ilied the pressure of com¬ 
petition, since it was worth more to the wheat grower in new 
countries short of labour than it wa.s to the British farmer. This 
distressed state of agriculture became the subject of more than 
one royal commis.siori and parliamentary enquiry, none of which, 
with protection ruled out as contrary to national policy, could 
suggest any substantial alleviation, The om; legislative action of 
importan< e was the creation in iHSc; as a spet ial department of 
State of the Board of Agriculture whereby the imj>ortance of agri¬ 
culture in the national economy was recognized, no other industry 
having this kind of representation in the machinery of govern¬ 
ment. I'he new Board look over certain existing services such as 
the collection of statistics, the control of scheduled animal dis¬ 
eases, the administration of tithes, enclosures, and university and 
college estates, and was also charged with one function of a con- 
•structive character, the allocation of /5,ooo a year for the assist¬ 
ance of agricultural and dairy schools. 

Agricultural Instruction. —From about i8t;o onwards began 
the first systematic attempt at agrii ultural education and in its 
train follow-ed some new beginnings in research. The great start 
made at Rolhamsted had been left solitary and unaided, though 
other countries were coiwing its methods and extending them into 
all the ticldft of science which be.ir on agriculture. The movement 
was too young to have any eli'ect on the industry before the close 
of the century; it had to overcome the intellectual inertia of a class 
w hic h had alw'ays bern indilferently educatc-cl and had no opinion 
of book fanning, while the new scientific teachers had to learn 
what was good in the practical man’s outfit and to recover from 
their own mistakes. One new fertilizer had been added to the list 
available for the farmer, namely, basic slag, a phosphatic by¬ 
product of the steel industry which was to do much to improve the 
growing area of grass land. But owing to his poverty the British 
farmer was nut using fertilizers as much as he* might have done, 
and the greater part of the British prodijciion of sulphate of 
ammonia was being eX[)ortec]. 

The period from the iHiginning of the century to the outbreak of 
the \^'orlcl War was one of steady recovery and epuet progress 
under the favouring W'ind of sl(,)wly rising prices. Knovvlecige wa.s 
growing, both from the example of successful jiractitioners under 
the new’ conditions, and from the technital instruction that was 
fiecoming more generally diliused. Stati.slically the industry con¬ 
tinued to decline; the arable land of England diminished by u 
further million acres between icjoo and 1914, nor was there any 
compcMisating mcrease in the numbers of live stock, though the 
output was improving as fu'tlcr methods of feeding iind breeding 
brought the animals earlier to market. All over the country 
examjiles could be found of progressive and prosperous farmers 
who were taking advantage of the re.Hources science was in¬ 
creasingly putting at their disposal. But many were still set in old 
ways; mindful of the bad limes that were not far off they sought 
the path of safety first and were distrustful of all enterprise that 
might cost money. In the use of lime, fertilizers and other ameli¬ 
orations of the soil our farmers w'ere falling behind their com¬ 
petitors In Holland, Denmark and Germany, just as in the applica¬ 
tions of machinery they could not rival the farmers of America 
and Australia, l^abour was .still too cheap in the agricultural coun¬ 
ties of England: farmers still clung to the traditions that had 
answered when wages were 7s. a week and wheat over 6s. a bushel. 


Marketing. —Above all the weakness of the British farmer as 
an economic unit was being exposed. The rapidly growing popula¬ 
tion w’as to an increasing extent being fed from overseas; in the 
five years preceding 1914 the United Kingdom only produced 42% 
of the food it consumed as measured in calorics, in particular it 
only grew 20% of the wheat it needed. Great Britain was the one 
open market for the agricultural surpluses of the whole world, for 
the one or two .small countries that also per.sevcred in a free trade 
policy were themselves exporters of agricultural produce. In con¬ 
sequence great commercial interests grew up to exploit this import 
trade, interests that could impose ujion the aspirants for a place 
in the British market those conditions of uniformity of produce, 
standardization of output, and attractiveness of packing, which 
made for ready sale. Our competitors by the mere fact of de¬ 
pendence upon an export trade were marshalled into co-operative 
societies, and through this discipline the peasant fanners of other 
countries secured all the advantages of marketing which might 
have been exjiected to belong only to the big businesses. The 
typical British farmer, who in his day had been a not inefficient 
unit for the sale of his staple produce and could look down upon 
the exploitation of the peasant, wa.s loath to forgo his individual¬ 
ity and slow to recognize his w’eakness in the w’orld's markets. 
1’he lack of leadership and organization was all a part of the. want 
of public confidence in an industry which had become somewhat 
remote from modern life. The great landowners no longer re¬ 
garded agriculture as a money-making business; they maintained 
home farms because of the traditional association of the English 
gentleman with the countryside and because the exhibition of 
pedigree stock was a recognized form of social competition; but 
the lawyers, the bankers and the capitalists remembered the past 
and had no belief in the earning capaiity of the land. No joint 
slock enterprise to produce food at home could hope to obtain 
public support, however much money might be forthcoming to 
exploit wheat or wool, tea or rubber or copra abroad. The farmers 
who were making money said little about it and trusted to obtain 
w'hatevcr capital was needed for their businesses, many of them 
extensive, from their friends or trade connections. Politically the 
farming interest did not count; in Parliament there could be no 
agrarian party, hardly even an agrarian member, because even in 
a purely rural con.sl ituency the more numerous labourers were not 
likely to vote with the farmers. Nor was there any policy upon 
which the agriculturists w’ere united, although most farmers were 
still protectioni.sts, such a measure was taboo to all parties so far 
as concerns food and even W’ith the agricultural labourer the dread 
of higher prices outweighed the hope of better employment. 

The one political measure of outstanding importance was the 
.Small Holdings Act of iqo8 which empowered County Councils 
to acquire land and equip it for small holdings and allotments {see 
Ai.uiTMEMTS and Small Holdi.\c;s). Thi.s Act may be taken as 
one of the signs of a growing public interest in agriculture, of the 
feeling among thinking iieople that the urbanization of Great 
Britain was proceeding too fast and that some measures should be 
.sought to check the drift of men away from the land. The 
triumphal march of industrialism from factory to factory had 
lost some of its attractiveness; statesmen no longer regarded the 
simple theory of Great Britain wholly given up to manufacturing, 
and exchanging its goods for food, as desirable or even safe. So 
the Small Holdings Act was an attempt to recreate the peasantry 
that had always been dying out in Britain, and to provide an acces.s 
to the land for men whom circumstances had driven into the towns 
but who still felt a call to the soil. The growth of small holdings 
could do little towards reducing the volume of imports; the im¬ 
pulse was social rather than economic, but a small holding might 
givT a jumping-off point for the energetic man who would move 
into larger and larger farms, and new blood W'as needed in the 
farming community. The statutory small holders rarely failed to 
establi.sh themselves, but their numbers barely sufficed to keep 
pace with the wastage that was elsewhere going on {see also arti¬ 
cle on Small Holdlngs). 

The Deyelopmcnt Fuad* —^Another measure of perhaps more 
far-reaching consequences was Lloyd George’s Development Act 
of 1909, by which was set up a commission endowed with ample 
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funds, the function of which was to promote research and educa¬ 
tion in agriculture and to carry out other cjtperimcntal work in 
rural industries which might help to restore prosperity to the 
countryside. Thanks to this fund British agriculture began to be 
provided with an adequate establishment for research and investi¬ 
gation, such as the United States, Germany and other progressive 
countries already enjoyed. Some results from research were al¬ 
ready accruing. The plant breeder’s improvements were quickly 
recognized by farmers, and Rowland Biffen of the Cambridge 
school of agriculture and Beaven of Warminster, working inde¬ 
pendently, had applied the principles which Mendel had been the 
first to bring to light, to the breeding of new varieties of cereals. 
Some of Biffen’s wheats and Bcaven’s barleys were already being 
widely grown by farmers in the progressive districts and their 
success did more than anything else to convert farmers to a belief 
in the value of research. 

One other technical advance may be noted. Towards the close 
of the period the tractor plough, driven by an internal combustion 
engine, began to appear in our fields. The new tool could be 
operated on a farm of ordinary British size, whereas the steam 
plough was only economic on an extraorclinar>' acreage and had 
become an emergency implement only hired fur special work. 
Imperfect as the motor implement was and still is, it offers poten¬ 
tialities of speeding up and economizing manual labour which 
have not as yet been fully realized. 

THE WAR PERIOD 

7 'he war struck across all these projects of quiet development, 
and its first effect was to sweep the agricultural colleges and re- 
.search institutes of all their .stuiients and younger staff for service 
in the nev,^ troops. For the first two years of the war farmers were 
told to get on with their business as usual but that they had no 
.special part to play or contribution to make. Prices rose steadily 
but not abnormally, though here and there a special shortage w'ould 
declare itself. It was towards the close of 1916, when the sub¬ 
marine menace began to assume threatening dimensions and har¬ 
vests both at home and in America were deficient, that the new 
government called upon the farmers to assume a share in the fight. 

The Food Production Department. —The Board of Agricul¬ 
ture, under the presidency of Rowland Prothero (later 
raised to the peerage as Lord Ernie), set up early in 1917 a Food 
Production department directed by Sir Arthur Lee (later Lord Lee 
of Fareham) and county committees were constituted with cer¬ 
tain powers of directing the crop.s to be grown by farmers. Little 
coulci be clone to enlarge the area under crop in 1917, but rapid 
surveys were made of land and to each county was assigned an 
area of land to be put under the plough, as far as practicable in 
corn and potatoes. Power was al.so taken to enter upon land that 
was being inadequately cultivated: services W’ere organized to 
provide and distribute steam and tractor ploughs, horses and im¬ 
plements; labour was recruited from every possible source, includ¬ 
ing interned persons and prisoners of war, and the women joined 
in large numbers and rendered devoted service, training centres 
being set up to make them and other unskilled labour serviceable 
on the land. The supply of seeds, fertilizers, feeding stuffs, and 
other necessities like binder twine was organized, and the necessary 
transport (now under control) and credits for purchases overseas 
were arranged. Late as came the effort it was prosecuted with 
great energy, and even in 1917 the area under the plough was 
increased by a quarter of a million acres, in addition to 720,000 ac. 
of arable grassland sown to crops. An increase of 60,000 ac. of 
wheat, 150,000 ac. of barley, 620,000 ac. of oats and 260,000 ac. of 
potatoes was obtained in 1917 as compared with 1916. 

Another section of the Food Production department promoted 
the cultivation in allotments of all the spare ground that could be 
found round the cities and towms, and saw to the supplies of seeds 
and tools. This movement (see Allotments and Small Hold¬ 
ings) was of no small value in mitigating the shortages of food 
which set in later; it had a further result in awakening a desire 
among many of the urban dwellers for a plot of land to cultivate. 
The Allotment movement thus stimulated is still active to*day, 
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difficult as it is to retain land near from the spread of 

building. 

The Corn Production Act.— -To assure the farmers of a re¬ 
turn for the task imfwsed upon them the Corn Production Act 
(1917) was passed, which gave certain guarantees for the price of 
cereals for a term of six years. In effect these guarantees never 
were required, so rapidly did prices rise within a few months of 
the passing of the Act to a level then not contemplated. But other 
provisions of the Act touched the industry more closely, A mini¬ 
mum wage for agricultural labourers was fixed, and a machinery of 
Wages Board.s was set up to determine what the minimum should 
be from year to year in each district, Again the stated minimum 
was nugatory, so rapidly did the situation develop, and the W^ages 
Boards became organizations to fix the actual wage rate, not the 
minimum. Landowners were debarred from raising rents in so far 
as such increases could be ascribed to the guaranteed prices; in¬ 
deed the whole Act wms framed as a permanent policy of assisting 
agriculture as well as to meet the existing emergency. The fanner 
was to receive a certain guarantee of i)rife 4 hat would encourage 
him to produce; the State a.ssumed this burden because it was the 
general interest of the community to en.sure production from and 
employment ujmn the land. If the farmer was thus secured the 
labourer in his turn must be assured of a living wage; the ex¬ 
penditure of the State wais not to go wholly into the farmer’s 
pocket. The landowner again was not to divert the benefit intended 
for the producers, as he might otherwise do on the fundamental 
economic basis that rent represents the difference between the 
earning power of that land and of land on the margin of cultiva¬ 
tion. The Act was directed to maintain and extend the area of 
cultivation, and whatever its defeels, defects that are inherent in 
nil such scheme.s of bounties or |)rotection (namely, that they can¬ 
not en.sure a responsive effort on (he part of the farmers nor avoid 
an unearned increment on land that was already profitable) it was 
the first coherent scheme that recognized the needs of all classes 
interested in the land. 

Price Fixing.—The immediate interests of (he farmers were, 
however, far more concerned with the course of prices. Early in 
1917 definite shortages began to be manifest, attended by rapid 
upward rushes of price and speculation among dealers. The newly 
formed Ministry of Food was therefore forced to embark upion a 
course first of price fixing and then of rationing all the major 
articles of food. Such measures involved a very compdele control 
of the whole machinery of distribution; prices had to be fixed for 
both consumer and producer, the mifldlernan’s allowances were 
determined, and the sujiplics had to be artificially directed to meet 
the requirements of each distrid. As far as farmers were con¬ 
cerned, two main ditficulties had to be met by the Food Controller. 
He had to effect a compromise between the High prices necessary 
to stimulate p)roduction and the low jirices required by the con¬ 
sumer, opposites that jjroved almost irreconcilable with regard to 
milk in the later years of Food ('ontrol. The fundamental problem 
of rationing was solved by leaving the consumption of bread un¬ 
controlled and keeping its price down by a subsidy. Thus even 
the poorest could secure their main food supply, after which high 
prices might be allowed to chetk consumption of the supjidcmcn- 
tary articles of diet. The second dilficully lay in fixing the prices 
of much of the produce of the farmer on a reasonable j)arity, so 
that he would not be templed to concentrate on the i)roduction of 
the most profitable. For example any cereal can be converted into 
milk or meat or egg.s;. butter or cheese might be more prrofitablc 
than the raw milk. A shortage in cattle food wa.s soon disclosed 
since so much of it had come from overseas while the carefully 
rationed shij>s’ tonnage had to be reserved for ccssential human 
foodstuffs, soldiers and munition materials. Also the normal home 
production of cattle food was itself reduced because wheat was 
milled more deeply so as to produce 5 or C% of poor offals instead 
of the 30% before the war; hence the situation had to be faced 
when it might be necessary to reduce greatly the animal stock. 
Actually the milk herd of the country was not appreciably reduced, 
but sheep declined by one and a half millions between 1916 and 
1918, and the jug herd, nearly two and a half millions in 1914, had 
fallen to 1,700,000 in 1918. 
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It cannot be said that the numerous regulations imposed by the 
Food Ministry and the Hoard of Agriculture in the critical years 
1917-19 were whoh heartt flly observed. Many of them ran counter 
to the traditions of (he farmer, who apart from any question of 
profit could always see In's own rea.son for following his accustomed 
routine. Thus the camjjaign for ploughing up grassland, which 
wa.s the main item in the Board of Agriculture’s programme, met 
with much obstruction and a somewhat grudging performance. All 
the in.slincts of thr farmer were against l)r«*aking up a good pasture 
which was |»roducing some- fo<jd when undisturbed, whereas the 
crop he would get from 11 w.is jiroblernatic al. The argument that 
even a ba»i corn crop could do far more to feed the people than 
the meal or milk which could Ice derived from the gra.ss, carried 
little weight with the farmer who was uncertain of his labour 
.supply, who feared wirew'orm and weeds, who thought of the time 
W'hen he woiild have l<» (>ut (he land back to grass. Few farmers 
again W'ould wilbhold grain freern stccck when stock were so profit¬ 
able and little or none (»f their accustomed feeding stuffs were to 
be had « 

Increased Production.—During the latter part of 1917 and 
earl>' 19iH the energy of the* k'ood I*roduction Department and its 
county (ornmiitees founcl a real response, with the result that in 
1918 as comjtarecl with 191b the total arable land of the United 
Kirigdom bad bc-en inc reascal by i,7..'o,ooo ac. and the land under 
c rops by nearly three million ac re.^, the imreascr in wheat being 
llireeaiuarlers of a million ac res, in oats over one and a half mil¬ 
lion acres, and in potatc»es nearly 400,000 acres. But the with¬ 
drawal of more men from tin* land for active service in the spring 
of 1918 and the di.sa.strous liarvest conditions that were unfortu¬ 
nately experienced, so iiUensitied the ofiposition to tomjiuJsory 
ploughing that no further progress could be niadiy indeed there 
WCTC nearly half a million acres le.xs grain in 1919 than in 191S. 
Ilap()ily the war h.id come to an end in Nov'-ember, i9*Jf. or the 
cc>nsc‘c(ueiuc‘s of (his revolt against (he jclouglung up of grassland 
might have bca-n a food shortage- of the sternest kind. 
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At this st.ige. when (he actual fighting was over but the crisis 
of food supplic‘s still pc'rsisled, the temper of the farmers turned 
very strongly against control, They had become organized and by 
iteration of individual imonveuic-ncc's evc-ry regulation became a 
gc'neral grievance. It is (he evil of all price fi.xing that the pro¬ 
ducers are almost perforce- drivc-n to base their case upon the per¬ 
formance- of thc'ir wc-akest members; hence follows either inordi¬ 
nate- [irolits for (hi- more elTicienl or re.striction of supplies. 

Effect of the War upon Farming. —The c.on.seciuence of (he 
war, which from the farmers’ point of view may be regarded as 
pt-r.sisiing until near the end of for there was little rela.va- 

(ion in the opcT.ilions of the food contro!I;-r until then, w-as a great 
temporary prosperity for the farmers. Even though, checked by 
the regulations of the- food controller, the British fanner always 
had to se ll hiN whi-at at less than the world price, that is. at less 
than foreign corn w.is being bought for distribution in the United 
Kingdom, and the nigh the c ost of labour and prices had risen to a 
high level and loinmodiiies rose also, rent had not varied and 
the l>alaiue was Mtc-ngiv in hi.s favour, He had also enjoyed the 
benefit of the lag which affects all farming operations—that much 


of the expenditure incurred in preparing a crop antedates the sale 
by many months; hence on a rising market some at least of the 
costs are incurred on a lower scale than the realization, this being 
particularly true of labour. While the largest sums of money 
were earned on farm.s growing potatoes and vegetaliles, probably 
the highest rate of profit w:is on the purely grazing farms selling 
sheep and wool, young stock and milk, and employing little 
labour. But the only men who really kept their profits were those 
who gave up their farms and sold their stock before the end of 
1920. 

The most immediate effect of these profits was a sharp rise in 
land values. During the pc-riod 191S-21 there were immense sales 
of agricultural land amounting on a conservative estimate to 
three million ac. in England and Wales About onc-cighth of 
the farming area of the country changed hands in these years at 
greatly enhanced values. Landowners were not able to rai.se rents 
though their disbursements for tithe, repairs and taxation had in¬ 
creased; farms being in demand, it w-as evidt-nt that (hey could 
treble or even quadruple their net incomes from land by selling 
it and investing the proeet-ds in Govc-riirnent .Stocks. Tenants 
were anxious to retain their holdings but had to buy in order to 
do so. Consequently these years saw the en-ation on a fairly large 
scale of an owner-occupier class of farmer. Some of these men 
had already made money enough to jiay for their farms or were 
able to do .so while {irices were high; they were comparatively 
safe W'hen the crash in values came in k^ji. d'he men who th(-n 
found themselves in clifbeulties were those who had bought their 
farms on borrowed money and still carried the mortgage; still 
more tho.se who had entered and stocked their farms in the period 
of high prices. 

Considering the production of the country we have already 
seen that the advance in the aralile and particularly in the corn 
area attained in 1918 was not maintained exen in the- >(-ars of 
high prices that persislt-d until 1921. All jiovvers of dictating culti¬ 
vation were abandonc-d at the c lo,-,e of the- war, As rt-gards live 
slock the size of the milk herd was maintained, though (he beef 
herd suffered a small decline. The sluc-p (lock of Great Brit.iin, 
of England in particular, was greatly diminishccl; in England and 
Wales it stood at about seventeen and a half million at the begin¬ 
ning of Ihi' war, had fallen to sixteen and a half million in n)is 
and reached its lowest point, i.^.^Svooo head in 1921, while 
analysis of the returns shows that the- loss had fallen almost en¬ 
tirely upon the sheep of the arable- counties. .Arable slu-c-p farm¬ 
ing had always bec-n a special British feature charactcTi.sfic of the 
open country upon the chalk and the sands. There- half the arable 
land u.sed to be farmed wath fodder crop-—rye. winter barley, 
tares, rape, kale, turnips and swedes, which were sown so as to 
afford a succession of green crops upon which the sheep were 
clo.sely penned in folds that were- moved cl.iy by clay on to fresh 
ground. In addition to their green food the shec-p and lam!)s re¬ 
ceived a little hay and corn and cake to forte- them on for market 
at an early stage; the land received (he benefit of the manure 
made from the food and the treading of the- shc-t-p. This system, 
the .sheet anchor of the older light land farnung, was unsuited to 
war and post-war conditions. The laliour rt-ciuirc-d, both for the 
fold and the growing of the fodder crops, was too expensive at 
the new rates of wage, the supplement a rx- feeding stuffs were un¬ 
obtainable, and prices tempted the farmi-r Ic) sell all his Hock and 
pul the land into torn. Again fixed prict\s ignore quality; the 
arable sheep farmer could no longer realize the extra price he had 
been accustomed to obtain .for his ciuickly-grown iambs. Conse¬ 
quently the great arable sheep areas in Hants, Wilts and similar 
counties lo.st up to 50''^ of ihc-ir sheep and though numbers have 
been reviving of late years the restocking his bc-en with grass 
breeds like the Cheviot-Border, Leicester half-breeds, Exmoors, 
Kerry Hills, etc., to the permanent lo.ss (»f the Down brt^eds, like 
Hampshire's. Oxford Downs and Southdowns, 

The stock of pigs suffered great reductions with the shortage of 
feeding stufi's in 1917, 1918 and 1919. Thc^ herd which in England 
and Wales had remained for many years at about two million fell 
to 1.700.000 in 1918, but has since reccaverecl rapidly to more than 
its previous level, reaching indeed three and a quarter million in 
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1923. The nutnlM^rs of poultry followed much the same course 
as that of pigs and from the same causes, but the post-war devel¬ 
opment has been more marked with the rapid extension of the 
knowledge of skilled poultry management. 

THE POST-WAR DEPRESSION 

The course of agriculture after the war will be best appreciated 
by a study of prices. The following table shows the av’erage prices 
of some of the chief items of agricultural produce for the cereal 
years (Sept.-Aug.) 1913-14 to 19:6-27. 


Tabif, II. 

AVERAGE jeRICES TOR THE CEREAI, \ EARS (SePT.-AuG.) 
1914-15 TO i 9:6-^:7 


Year. 

Wheat per 
qr. of 480 
Ib. 

Hecf (*) 
jier cwt. 

Milk (i) 
per pal. 

Wool (•*) 
per lb. 

potatoesJ 
per ton. 


S. 

s. 

d. 

d. 

s. 

1914-15 

40-8 

72-5 

0-8 

is-s 

77-0 

1 9 1S 16 

53-o 

84-5 

i:-8 

17-0 

1100 

IQlO 17 

74-3 

1 10-0 

15-3 

iS-g 

207-5 

1017 18 

7 2-3 

114-0 

10-0 

20-4 

139-0 

JQ18 ly 

7:-8 

>24-5 

24 0 

35-8 

164-5 

IQI9 JO 

75 -b 

1400 

27-5 

4 1 0 

241-0 

I 

84-7 

148 '5 

25-0 

9-8 

199-5 


50-7 

gO-o 

17 '3 

13-3 

1740 

19:: 23 

42-5 

88-0 

L 5-.5 

j()-8 

71-5 

i 9 :.t 24 

45-0 

88-0 

140 

2:-4 

185-5 

1924 25 

53-<' 

88-0 

15-0 

15-9 

187-0 

192,5-20 

52-5 

84-0 

14-9 

14-0 

108-5 

19:0-27 

51-1 

7O0 

14-3 

1 5 -9 

143-0 

Nl)V. 27§ 

45-0 

05-0 

lO-o 

i8-5 

1:0-0 


*Avcrage of 1st and :nd quality English. 

1 Contracts. 

♦Average of country sales. 

JAvi-rage of King ICdward and Arran Cliief. 

^.Approximate prices. 

War prices were maintained until the spring of 1921, then they 
dropped by about one-third by the close of the year. The prime 
cause w'as the dellation of money in Great Britain and America 
which was then effected; the secondary causes were the abundant 
harvests in the vastly expanded area of cereals in the Americas, 
particularly in Canada, and the lack of purchasing power among 
the war-ruined population of hAiroi)e. Prices in Britain continued 
to full until 1923, then tended to recover a little until the long- 
continued coal strike of 1926 produced a new fall which specially 
hit the class of farmers who had so far suffered least, namely, the 
producers of milk and meat. The situation has been aggravated 
by a succession of had seasons since 1918, w'hich of themselves 
would have hurt the position of farmers even in normal times. 
Bad growing sea.sons, wet harvests, foot and mouth disease, have 
been serious contributory factors in the ruinous condition in 
which British farming now finds itself. Dellation alone wrote off 
nearly half the capital farmers estimated they possessed in 1921, 
and though this did not really alter the position of men who had 
been farming continuously from before the war, it fell heavily 
upon those who had entered farming during the years of high 
prices or had mortgages out from (he purchase of their farms. 

Post-war Legislation. —The state of agriculture has not been 
without consideration and legislative action during the post-war 
period. War experiences had persuaded both Parliament and the 
general public that the maintenance of a prosperous agriculture 
was of some moment in the national policy. Even during the war 
a reconstruction committee under Lord Selborne had examined 
the question and drawn up a .series of recommendations on which 
the Corn Production Act of 1917 had to some extent been based. 
But that Act, as already seen, had immediately become nugatory 
as far as guarantee of prices was concerned. As the outcome of a 
Royal Commission which sat in 1919 an Agriculture Act was 
passed in 1920. which accepted the main principles of the old Act 
by charging the State with the payment of subsidies on the acre¬ 
age of wheat and oats grown, whenever the prices fell l)elow the 
assessed costs of production. The county agricultural committees 
became statutory bodies endowed with powers to determine ten¬ 


ancies in case of persistent bad cultivation or neglect, and even to 
enter uj>on the land and act themselves in cases of default. 
Wages boards were continued and tenants were given greater 
security of tenure by provisions which compelled the landlord to 
give compensation for disturbance equivalent to a year's or even 
up to four years’ rent, unless the county agricultural committee 
would certify that the notice to quit was justified by the bad cul¬ 
tivation of the tenant. The Agriculture Act had, however, but a 
brief existence. It antedated by only a few months the break 
in prices of 1921, and it soon liecame evident that under the gudr- 
aniees the Slate W'ould be called upon to pay a very large sum 
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Reaping corn. From the Loutcroll Psalter, an Illuminated manuscript of the 
early part of the 14th century. ("Vetutta Monumenta" vol. 6, pi. XXIII., 
fig. 3) 

upon the acreage of wheat and oats grown. The basal figure had 
in fact been set much too high for oats, a crop which is mostly 
consumed upon the farm and which therefore docs not greatly af¬ 
fect the income of the farmer. But no attemiit was made to 
remedy this defect: (hv public cry fi>r iiononiy was so insistent 
that the Act it.self was rejiealed in 19:1 w'ithin lo months of its 
pa.ssing, in .spite of ail the jiromises .set out in the Act that four 
years’ notice would be given before the guarantees were with¬ 
drawn. The rrjieal coincided with the very situation the Act 
was designed to obviate, a wholesale break in prices brought 
about by cau.ses beyond the conlrol of the farmer, brought about 
indeed in this ca.se by th<‘ deliberate dellation jiolicy of the Gov¬ 
ernment. With the guarantees the wages board di.sappeared and 
though conciliation committees were set up in most counties, the 
ax'crage weekly wage dropjiefl from 4:s. in September, 1921, to 
less than 2Ss. before the end of 1922. I'he rt'pc al of the Agricul¬ 
ture Act put an eml to all ideas for a national constructive policy 
for agriculture, the industry must henteforward sink or swim by 
its own powers and be guided by its own lights. The action wa.s 
part of the picssimism of the time, of the war weariness that shirks 
any sustained effort and doubts the value of any planning for the 
future. Bitterly as it was resented by the farmers, who thereby 
lost all confidence not only in governmentjr hut in agriculture it¬ 
self, it was angrily acquiesced in, because they got rid of their two 
greatest bugbears—the shadow of control of farming and wages 
boards. The resentment generated by ploughing-ijp orders given 
in 1918 and other interferences conse(|uent upon the orders of the 
food controller, had been worked up to an intensity out of all 
proportion to the actual hardship that had beihi inflicted, and 
farmers generally were prepared to purchase freedom at any c.o.st. 
A very large proportion of them indeed grew little wheat or oats 
and were anxious to grow less in the difficult state of arable farm¬ 
ing. So'the farmers’ rcpresentativc.s, while protesting, accepted 
the situation; they saved those sections of the Ad that gave them 
compcfi.salion from disturliancc (provisions which have injured 
the land-owners and are in many respects a hindrance to the im¬ 
provement of farming) and (hey olitaiiu'd as a slight recognition 
of the sacrifice imposed upon them the allocation of a million 
pounds to the extension of agricultural research and education. 

Since that ix;riod the National Farmers’ Union, in which is con¬ 
centrated the political opinion of the farming community, has 
been averse to any further interference of the State with agricul¬ 
ture. The distressed state of the industry gave rise to a further 
enquiry in 1923—the Agricultural Tribunal, consisting of three 
economists not directly connected with agriculture, who produced 
ar illuminating survey of the subject early in 1924, The main 









recommendation of this report, a subsidy uix)n arable land with revival of industry takes place the land is likely to lose most of 
further assistance to the i^rowth of wheat, received little support its active and able-bodied men. Thus if no other change super- 
from the farmers’ orKanizations and was never adopted by the venes, farming, except for those special businesses that can cora- 
governincnl of the <iay. It also recommended the re-establish- mand a sheltered or a luxury market, will be reduced to a species 
meet of the w i^es boards and this was given effect to in 1924. of ranching with a minimum of labour. There is one alternative— 
The only other hgislative measures calling for some comment were a sustained effort to make labour more effective, on the one hand 
an Art in 1922 whi< h di.sposed of a long-standing controversy by by better organization, by the use of machinery and the elimina- 
permifting the adrni.^sion of Canadian store cattle into Great tion of wasted effort, and on the other by careful training to in- 
Britain, and the Agricultural Credit Act of 1923 which gave some crease the skill of the individual. Much of what was called “good” 
relief in the shape of cheap mortgages to farmers who had pur- farming before the war was still dealing with labour on a mid- 
chased their holdings during the operation of the Corn Production iQth century basis of wages, and though operations had been 
and Agriculture Acts Ag.ain the British Sugar (Subsidy) Act of cheapened after the fall of prices of the eighties and the nineties, 
1925 provid(<l a very ample stale of .sub.sidies on sugar produced there has been no radical reconsideration of methods such as is 
in Britaifi, for a period of to years, in order to encourage the called for by the modern relation of W'ages to the prices of agri- 

esfablishmerif of a sugar beef industry in thi> country. cultural produce. This is the big problem before British agricul- 

Wages and Prices.--The (lifbtuKies of agriculture at the end of turc—the revision of all its traditions of husbandr)^ and it re- 
1927, enhanced by the bad harvest of the year, may be ajiprc- quires the co-operation of the invc.stigators, both scientific and 
bended from a .study of the course of prices, the cost of living economic, with the study by individual farmers of the conditions 
and the weekly rate* of wage,s from the beginning of the w.ir dowm impo.sed by their own farm and particular busine.ss. The investi- 
fo the present time. 'I'hi* ro.st of living, Ixdng ba.scd on the general gators may supply stimulus and guidance, but the main effort will 
(osl of commodities, is some index of the cost of the farmer’s have to be exerted by the farmers themselves, for the problem 
neirssary purehasc'.s; the rale of wages measures the largest item is one of management and practice, demanding a consideration 
in his expenditure, or from one-guarler to one-third of the total of the technique of farming and the arts of leadership and man¬ 
agement that has not been forthcoming for the last two genera¬ 
tions. Some encouragement, some renewal of confidence may 
come from increasing prices, for the withdrawal of men from the 
land because of the superior rewards in other occupations is not 
confined to Britain but is common to all countries. It is affecting 

the peasant as well as the wage-earning labourer, it is manifest in 

the United States as in France. Its effect upon output must be¬ 
come manifest, and as the world’s population still continues to 
grow, scarcities will be declared, and whether by compulsion or 
by choice, farmers will have to intensify their production from 
the land. 

AGRICULTURAL CO-OPERATION 

The obviously attractive advantages which can be obtained by 
buying and selling on a whole.sale scale and the great success at¬ 
tending co-operative effort among farmers abroad, particularly in 
Denmark, has for many years caused agricultural co-operation 
(g.v.) to be pres.sed upon the British farmer. The work of 
propaganda and advice was undertaken by the Agricultural Or¬ 
ganization Society, which was founded on the model of the 
successful Irish Society initiated by Sir Horace Plunkett. The 
A.O.S. was a voluntary organization supported by subscriptions 
from its affiliated societies, but it enjoyed a considerable amount 
costs of production on arable land. The fundamental dispropor- of subvention from the Development Fund from 1910 to its 
lion is seen—that while in October, 1927, the price of farming demise in 1924. The earlier efforts at co-operation chiefly aimed 
products only .stands at 40^,'r above the j)re-war index, commod- at the formation of purchase societies to supply the farmers’ 
itie.s are (>70' higher and labour, the largest item of the farmer’s reejuirements for fertilizers, feeding stuffs and other materials, 
expenditure, is 7()';; higher. Though many of these ventures had but a brief existence some 

The low agricultural prices .are not due to over-production, for have become strong trading corporations, such as the Eastern 
as far as can be eslirnated Ihe gross output from the. land of the Counties Farmers’ Co-operative Society at Ipswich. A wholesale 
world, actually lower in some items, has not kept pace with the society, launched during the war with the object of bulking the 
growth of pojiulalion since 1914 (scr later, section ll'orlt/ dgri- purcha.scs of individual .societies, came to disaster. Little prog- 
fullur(>). Thai this .shortage ha.s not resulted in higher ])riccs is rcss was made witE societies for the sale of farmers’ produce, 
due to the de.striK lion of the purchasing power of so many of the though a number of egg-collecting depots were and still are 
countries of ih(' world, through war and revolution and the do- floiiri.shing. Dairy societies had a somewhat chequered existence; 
pression in industries. The efforts that so many states are making in some cases as soon as they attained local success'thcy attracted 
towards n detiation of their currency is regarded by many econ- the attention of one of the big dairy firms and after a period 
umists as the immediately operative factor, depressing prices for of fierce com|:)etition either succumbed or w’cre bought out. 
.til producers and destroying the confidence upon which industrial Eventually the Agricultural Organization Society, despite all the 
activity depends. devoted work given to it and the subventions it had enjoyed, 

'I'he otlier element in the equation—the relatively high cost of found it necessary to dissolve. It had never received any wide 
labour—cannot he met in England by a reduction in the wage measure of support from farmers, and as the National Farmers’ 
rate, which in agriculture' is already below that prevailing in other Union had become the representative organization of the farmers 
industries. Indeed, bad as is the state of trade, men are leaving of England and Wales and was prepared to take over the care of 
farming for :my other occupation that offers; many farmers are co-operative action amongst its members, the old society gave 
complaining of the shortage of labour, and in certain cases where way to the National Farmers’ Union. At the same time the 
profits are assured, .is in sugar-beet growing, labour from Ireland (^vernment under the Agricultural Credits Act made provision 
is being imported .\ny local call for men immediately draw's | for loans to Agricultural Co-operative Societies on the basis of a 
agricultural labourers from their following and when any general loan of 20s. for each 20s. share taken up by members, of which 
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no more than 5s. need be initially called up. The history of these 
latter ventures has not been altogether encouraging. At the same 
time there was a movement for the setting up of co-operative 
bacon factories on Scandinavian models. Seven such societies 
were started, of which only four arc working to-day. Two active 
wool-selling agencies have been established, one in the south-east 
and one in the northern counties, both of which are steadily 
progressing. In 1925 on the termination of the hop control, a 
wartime organization, a new voluntary organization was formed 
to continue the collective sale of hops and has succeeded in en¬ 
listing some ()o% of the hop-growers of the country. While other 
examples could also be named, speaking generally, agricultural 
co-operation has made but little progress among the farmers of 
England. 

The reasons arc not far to seek. In the first place the larger 
English farmers make their purchases on a big enough scale to 
secure terms comparable with those offered by the co-operative 
society. When such men joined a purchasing society they were 
apt to use it merely to beat down the terms offered by their 
merchants. The smaller farmers followed the lead of the big 
men or were unable to forgo the credit they obtained from the 
merchants. Again the firms dealing in agricultural necessaries 
were very firmly entrenched in Great Britain; many of them w'ere 
bigger and more efficient than a newly-started co-operative society 
could be, and having capital behind them did not shrink from 
competition. They had the great advantage too of being able to 
offer credit, and their agents being generally drawn from the 
farmer class had friends and connections among the men with 
whom they wanted to do business. 

Societies for the sale of farmers^ produce have an even 
more difficult task. Trade rivalry is equally strong; the customary 
markets are close at hand and farmers arc loath to forgo their 
individuality or renounce the chance of a temporary rise of 
prices. Co-operative .selling involves working to contract and the 
production and regular delivery of a standardized article. The 
bacon factories failed largely because they could not ensure a 
regular supply, the farmers diverting their pigs to other channels 
when prices rose. Firm contracts to deliver regularly were re¬ 
fused by the producers or could not be enforced. Milk societies 
would be compelled by their members to give a price loo high for 
successful working because a competing trader with a long view 
would offer prices above the economic parity. Certain ventures 
failed also from embarking upon a manufacturing process, like 
bacon curing, which requires a tonsiderable degree of technical 
skill, and the inability of the society to pay a competent manager 
or else to find one before its resources went. 

The existence of a near-by market is the great obstacle to 
agricultural co-operation for the sale of produce. Nearly all the 
examples that are so freely quoted of the success of farmers’ or¬ 
ganizations—the bacon factories of Denmark or the fruit selling 
associations of California—rest upon the fact that only an ex¬ 
port trade is available and that farmers cannot engage individ¬ 
ually in such a trade. They are driven to organize becau.se the 
alternative is the control of a wholesale trader who cuts the pro¬ 
ducers’ returns to the minimum that will keep them in bu.siness. 
For these and other reasons the true co-operative spirit has been 
lacking, and British farmers have not shown that loyalty to the 
principle of combination which would induce members to stick 
to their society even at the cost of some lo.ss to themselves. 
When there is an old-established market at hand it is almost im¬ 
possible for a co-operative business to give the farmer belter re¬ 
turns at once. Psychologically, too, defaulters and men who stand 
outside a combine have a powerful disintegrating influence upon 
it. They share in all the benefits if the combine succeeds in 
raising the general level of price, they take no risks and get paid 
at once, while members may be wailing for a portion of their 
returns because the society has only succeeded in raising prices 
by withholding part of the crop from the market. The “out¬ 
siders” would not be human if they did not boast about their 
advantages, and English farmers are as yet too easy-going and 
too much merged in the general community to counter with a 
social boycott. Simikir occurrences in certain of the British 


Dominions have resulted in legislation to force recalcitrants 
into any combination which has secured the adhesion of three- 
quarters or four-fifths of the producers; but such procedure is 
quite alien to the English farmers' declared policy of “No Con¬ 
trol.” Yet the acceptance of voluntary control is the essence of 
co-operative organization, and by virtually compelling farmers to 
produce the article w’anted by the market, rather than that which 
they fancy, exerts a powerful educational influence. On the other 
hand if he does not accept the voluntar>' control of his own 
organizations the British farmer is likely to drift into subjection 
to the much less sym])atheiic control of big businesses which will 
make of him a tied producer. 

Thus the prospects of agricultural co-operation do not appear 
bright, though the situation is not without hojx*; a sense of the 
nece.ssity for combination is growing. Nothing can be gained by 
preaching co-operation at large, but lit lie by little particular in¬ 
stances are making good, especially where the association only 
attempts to sell and not to manufacture the raw material pro¬ 
vided by the farmer. An alliance may be po.ssiblc with the great 
co-operalivc organizations among consumer.s, which indeed have 
hitherto been spending their efforts in organizing foreign rather 
than home producers. But it is only by combination of some sort, 
from within or from without, that British farmers can hope to 
retain a remunerative share of the best of all agricultural market.s 
—that of Great Britain. See Agricultural Co-operation. 

BRITISH FARMING SYSTEMS 

British farming i.s characteri.s(ically an affair of small capitalist 
businesses employing paid labour. The following table (Table 
IV.) of the holdings in England and Wales shows the apportion¬ 
ment of such holdings with respect to their size. 


Table IV. 

NtrMBER OF IIOLOIVCS HV .SlZi;, ENGI.ANn AM) WALLS, 1924 
(Excluding holdings of K'ss th.an 5ac,) 


Aren in arn-s. 

Number uf 
lu)l(iinj;s. 

'1 0 till 
acreage. 


<5- 20 

I > 1,054 


25.>,25J farms, comprising 

20- 50 

70 , 5.(7 

,151 

8,369,84,(ac. of less 

50-100 

()o,7Si 

4,4 >4.405 

tlian 100-ac. units. 

100-150 

31,0.(0 

3 , 0 -^, 4 .SO 

80,272 farms, comi)rising 

150- 500 

35.4H5 

7 . 4 -■’ 0 , 5.(3 

i7,2bb,o5f)ar., of more 

300 

»A«S 7 I 

5,921,07b 1 

limn 100-ac. units. 


Characteri.stically, too, the farm.s are tenancies held under 
yearly agriicments, though the tenant is largely protected from 
disturbance by the Agricultural Act. The landowner provides the 
permanent equipment of the farm-buildings, gates and fencing, 
water supply, drainage. The landowner al.so is responsible for re- 
p.airs to the fabric, but minor improvements of which he will re¬ 
main posses.sed are generally carried out on the basis ^f the land¬ 
owner findmg materials—timber for fencing, bricks, stone, gates, 
drain tiles, .seeds for permanent pasture, etc., and the tenant find¬ 
ing the labour. The landowner’s capital has been estimated to 
amount on the average to £31 fHT acre, the tenants to £i2-£i5 
per acre, and the average rent to 31s. per acre. Under such a 
system the entry upon and leaving of a farm, at whatever date, 
necessitates a considerable adjustment of account between land¬ 
lord and tenant, .since the farm mu.st be left as a going concern. 
These adjustments were formerly regulated entirely by custom 
and though they are now governed by the various Agricultural 
Holdings Acts (con.solidated in 1923), custom is recognized and 
still plays a large part. The basis of the Act is that the outgoing 
tenant is entitled to compensation from the landowner for all 
improvements he has effected, the amount of compensation be¬ 
ing determined by the value of the improvement to the incoming 
tenant. For certain types of permanent improvement, e.g., build¬ 
ings, plantations of fruit trees, the tenant is not entitled to com¬ 
pensation unless the consent of the landlord has previously been 
obtained. The purpose of this exclusion is to prevent the tenant 
from committing the landowner to payment for an improvement 
which the latter might not be able to realize. For example the 
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ini|irovcmcnt I'ffrilcd by planting land with fruit or hf»ps might 
be valued as high as £ioo an acre, with embarrassment to the 
landowner if he had to pay out this sum on the determination of 
the lenaruy withtnit any assurance of being able to find a tenant 
willing to pay an aderjuale rent for it. An exceiition is made in 
the case ol holdings let as market gardens. Here general legis¬ 
lative sanction ha.s been given to W'hat was known as the “Eve.sham 
custom ’ 'I'he tenant posse.-.ses the right of fret; sale of the im- 
provi’iiienfs he ha.'v made, e.g., beds ut asparagus, fruit plant at itui.s. 
etc , but mu.^l lincl the purchasc-r, the- landowner being obliged to 
accept the tenant proposed by the outgoing tenant, who has made 
his own bargain for the improvement with the new tenant. 

In ordinary c asc-s the negotiations with regard to im{)rovements 
proceeci belwec-n the outgoing and the incoming tenant, in whose 
agrec’inent with the landowner is a clause- that he shall pay what¬ 
ever compensation is due to the outgoc-r. I'lac h tenant a[)pc)ints 
a valuer who bt-lween them prepare* an agreed valuation of the 
fc-natit right, there bc-ing provi.siori fcjr an arbitrator in casc-s of dis¬ 
pute, d’hc account includes the cost of cultivations carried out 
before leaving the tenancy standing crc)[)s ami manurial residues 
whether of ferlili/.ers ajiplicd or pure hasc-ci Ic-eding stuffs con¬ 
sumed during the lattc-r years of the tenancy. Hut as farms arc- 
vacated at dilfc-rent daU-s in dilterent parts of the country, though 
most commonly at Michaelmas or Lady Day, custom still plays a 
large- part in detc-rmining boih what things are the- subjects of 
com[)eiisalion and the b.isis ol a^se^.^ment 

Tenancy.—'Fhc; liriti.sh letiatuy systc-ni ])ossess(-s many acl- 
vantagc‘,s. 'I'he handicap lhai tanning is under as compared with 
other industries lies in the large amount of fi.xed capital involvc-cl 
in comparison with turnover and in the- lag that e.xists bc-tween 
expenditure and returns, I'or the farmer who has to own his farm 
this implic‘s a c cmsidc-rable ch-grec- of cre-dit. and in fort-ign coun¬ 
tries it has generally been lound necessary to give some Slate 
sup[)orl to landbanks or other long Ic-rm crc-dil organi/.ations w'hich 
will lake the burden of the capital outlay on land and buildings, 
'The- short term crc-dils reciuired for the londint of the- business 
proper are supplic-d by co-operafi\e associations or the banks. 
Otherwise mortgages rule and mortgages have- universally ])roved 
deslrut I i\'c- to the larmers whence c-r a run ol bad seasons occurs. 
In Britain the landowner has suppliecl the cht-ap capital the in¬ 
dustry rec|uires for its pc-rmaiu-nt e(|ui[)ment. and the banking 
system so far pervades the- community that it can furni.sh a not 
unreasonable proportion of the working capital the farmer should 
ha\e. K\t'n so the farnu-r would have- to w'ork upon a much 
smaller proportion of borrowed capital than prevails in (»lher busi¬ 
ness, and in practice in Britain the- f.irmer resorts to a dangcTuus 
c‘xlenl to tlie tradc-s[)eople with whom he- deals. I’ht* mi-rchants 
who sell to him his reciuiremenis in manures and cakes and Buy 
from him his corn and ha\', and the aiu tiom-c-rs through whose 
hands pass the store cattle- he buys and the fini.shecl cattle ami 
sheep he has to sell, proxidc- to a vc-ry large extent the financial 
backing of \he industry. 'I’his custom obviously limil.s the power 
of the farmc-r to buy and sell in the best market, and it has been 
proposed ley legalizing the creali<.»n of chattel mortgages to enable 
the banks to accord greater credit facilities. The farmer could 
then assign his livestock or his si am ling crops as security lor 
advances. 

'I'he tenancy system undoubtedly assisted in the cleveloiiment 
of Ifiitish farming in the icgh century, though it produced a cer¬ 
tain number of cases of oppre.ssion when the power of the lami- 
ovvncT to turn out a tenant for causes unconnected with farming 
remained unrestrii led. I'he condition, however, of succe.ss in a 
tenancy system is the po^se.vsion by the owner of a real knowledge 
of, ami interest in. the comlilions of farming. He (or, in the case 
of large estates or other interests, his agent ) must have consider¬ 
able technic al knowledge, if he is to he a working element of the 
system, the- advisc-r and leader of his tenants. 'Fhe declining in¬ 
terest of laM(!(»\vner^ in agriculture and the inadequate training 
of so micny of the agents employed by them have been a main 
cause of the weakness that the tenancy system has latterly dis- 
playctl and its hanqu ring effect upon enterprise and innovation 
among the farmers. Many people, therefore, aiming at a return 


to a system of occupying ownerships plead the necessity of free¬ 
dom for the cultivator ami the stimulus of the “magic of prop¬ 
erty '; though it will he within the experience of those who have 
had occa.sion to survey the countryside in detail that even if some 
of the best, .so also many of the worst, managed farms are the 
pro{>crty of their occupiers. Further in a modern state no owner¬ 
ship .system persists; minors, females or men with other interests 
inherit, and the new owmers prefer to Ic-t rather than to sell. For 
these reasons it has been argued that the welfare of the industry 
demands the slate ownership of all agricultural land and a stricter 
exerci.se of the continuing owner's interest in good farming. 

Small Holdings.—Other observers who wc-re impressed by the 
straits of wage paying farming, even at the low rale.s for agri¬ 
cultural lahcjur, have sought a solution in a break up of the larger 
holdings characteristic of British farming and a return to the 
pea.sant system of family farms which are customary in most 
parts of the world. Even in the worst of the depression flourish¬ 
ing colonies of small holders ccjuld be found in many parts of the 
country, and the creation of small holdings has been attended by 
an increase in the production from the soil, l-’or instance in the 
Vale of Evesham grass farms on clay land which were indiffer¬ 
ently grazed, and yielded but a poor return of milk and store 
stock, became intensively cultivated for a.sparagus, {ilums and 
other vi-getafiles and fruit; w'here there had been perhaps one- 
man employed per hundred acres, the sm.ill holdc-rs would make 
a thrifty living on fifteen acres of the new cultivation. Considera¬ 
tion of such cases led to the Small Holdings Act of ic^oS (see ante, 
liritish Farming Systems) and to a widesjireaci demand for a gen¬ 
eral policy of dividing up the land. It is doubtful, however, 
whether the admitted success of small holdings is a sufficient basis 
to justify their general application to British conditions. 'Fhe 
success of small holdings depends ujjon two factors. The small 
holder, being his own master, works harder and more intelligently 
and for longer hours than the jiaid labourer; he also throws in tlu- 
work of his family, often of considerable amount. Large farmers 
would agree that if they could get from their labourers the (|uality 
of work put in by the small holder they could pay wages even 
higher than the relurns obtained by the small holder. Small hold¬ 
ers, therefore, are concerned with the production of those things 
in which manual labour bulks largely, but also ihc-y inu.^t engage 
in a branch of the industry that has a rising market, and jirefer- 
ahly one that is naturally protec ted. With their ears to the ground 
they have been quick to seize upon small things that the large- 
farmer neglects. Milk, potatoes, vegetables, fruit and poultry, 
and Occasionally pigs, ha\'e been the produce upon which the small 
holders have depended. They rarely touch the main line.s of 
farming—corn, beef, or sheep and even with milk they often make 
their profit by combining retailing with production. Thus thc 
opportunities for small holding arc limited and the markets they 
cater for are easily overstocked although as regards milk and vege¬ 
tables they have reaped the advantage of a demand that ha.s been 
steadily ri.sing for years. As a rule .small holdc-rs re(|uire good land 
and can make little use of the great areas of the chalk and clay 
soils. 

While it is generally agreed that small holdings are unsuited 
to the production of corn or cattle and,sheep breeding it is argued 
that even these branches of agriculture could he pursu(?d if they 
were organized for the co-operative use of machinery, pt-digree 
sires, etc. Hut this is only equivalent to saying that small hold¬ 
ing farming could be successful if imperfectly and b>' agreement 
it adopted the methods of large farming. Co-operative farming 
has not been realized and the mark of the small holder is his in¬ 
dependence; as a rule he has cmly become united with co-operative 
selling societies xvhen he has been under the necessity of work¬ 
ing for an export market. Nor is there necessarily any greater 
production from land under small holdings; in the instance quoted 
above the increases are due to a change in system introduced by 
the small holder. But the large-scale fruit grower or market 
gardener or milk farmer wall produce more per acre and that of 
better quality than the small holder working single-handed. Or¬ 
ganization and the command of capital in the large businesses tell 
even against the individual attention which is the asset of the 
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small holder; spraying is more suitably undertaken on an exten¬ 
sive scale, clean milk more often comes from the large herds. 
The greater production per acre of the small holder is often a 
consequence of the more intensive farming which he is forced to 
adopt but which would be uneconomic if the labour had to be 
paici for. There are thus two cardinal difticulties attending upon 
a revival of a peasant system of farming in Britain, one economic, 
the other social. The economic drawback is the higher capital 
outlay involved; the creation of a colony of small holdings necessi¬ 
tating expenditure on buildings, roads, fencing, water supply, etc., 
that is much greater than would be required on a farm of equal 
area and engaged in the same ty|xi of farming. But it is not 
germane to quote the excessive cost of the small holdings set up 
after the war, which reached £2,000 and upwards per holding, 
because at that time no farm, large or small, could have been 
equipped on hare land so as to produce an economic rent. The 
old peasant holdings inherit in their buildings and equipment, the 
results of the gradual unpaid labour of many generations, and 
when the holding is sold this accumulated capital is counted cheap, 
liecause the price is ba.scd upon the farm's earning capacity, not 
upon what it would cost to reproduce it: hence the prime eco¬ 
nomic difficulty of building up small holdings dr novo. The sec¬ 
ond question is whether small holdings can persist on any large 
scale under modern conditions. Depending on the basis of the 
occupier giving hi.s labour cheaply as measured in terms of hours 
and wage rates, the total cash returns from a small holding are 
often little or no better than the wages of the agricultural labourer 
and still less than those of the industrial worker. A certain num- 
b(*r of men are always prepared to give this price for their in¬ 
dependence and for the chance of getting on, and upon this fact 
depends the social value, e\'en the necessity, of small holdings. 
But it cannot be expected that a whole class of the community will 
permanently consent to lower wages and longer hours. Looking 
[lack at the history of British farming the merger of the smaller 
into the larger farms has always been going on. In other countries 
peasant farming has persisted longer becau.se of the slower de- 
\clo])ment of the industries, though even in France to-day the 
peasant is being attracted from the land, and in America the 
younger generation looks askance at continuing the family farm. 
It is in China, Japan and India that the sheer pressure of popula¬ 
tion maintains the one man farmer at a standard of living barely 
above the starvation Ji'vel. Some small holdings are a necessity as 
a social safety valve; but a general return to small holdings would 
not solve the problem of increased food production. Farming is 
an industry like any other and a return to small holdings would 
be as much a retrograde step as would be a return to hand weav¬ 
ing. Nor is the argument valid that the State would gain by hav¬ 
ing more men employed upon the land. If extra men are em¬ 
ployed on the land because the production has been intcn.sified 
there is a gain, but if the extra labour has only to make up for 
an inefficient method there is loss. To prohibit machinery and 
return to spade labour would cn.sure the greatest number of men 
u[)on the land but the community w-ould lose thereby. That com¬ 
munity is the richer which employs the smaller piroportion of 
persons in the production of its necessary food, leaving thereby 
a greater number free for the production of clothes, houses, etc., 
and other elements constituting wealth. 

Industrialized Farming.—lt is obvious that on the large 
farm very considerable economies of working can be effected, 
especially from the use of machinery. The cheapening of costs of 
production depends upon making manual labour more effective. 
Modern power cultivators are likely to be large in order to secure 
that speed and depth of working proper to their work; they there¬ 
fore require large fields to save turning about and only broad 
acres defray their heavy overhead cost. F'arming is no exception 
to other industries in that large scale working by its pmwers of 
organization and concentration of effort can obtain better work 
done at a lower cost. The improvement of live stock by breeding 
and selection is only possible with numbers upon which to work. 
Buying and selling is better done on a large scale, however much 
the small holder may be able to obviate his weakness by co-opera¬ 
tion. Large scale enterprise can employ those methods of costing 


and recording upon which good management is ba.sed. In his 
technical method.s the small holder must work by tradition; he 
cannot afford to experiment and i.s therefore slower to accept new 
ideas. F'urthermorc the land still requires considerable capital 
expenditure if it is to be put to its best u.sc; and drainage, the 
straightening of boundaries, and similar w'holesale improvements 
arc not practicable except on a large trad of land. It seems in¬ 
evitable that as intensified i^roduction becomes imi>erativc to pro¬ 
vide food for a growing population it can only he obtained by 
large scale industrialized working. Two conditions, however, must 
be fulfilled before large scale farming can be attempted with con¬ 
fidence. First of all a new art of management must be evolved, 
based upon systematic cost accounting and a critical knowledge of 
average standard costs. Good farming has hitherto been very 
much a personal atfair depending upon the cxjx'rience, intuition 
and determination of the individual. Industrialized farming will 
always require the qualities of the old farmer—his eye and en¬ 
ergy; but it also calls for more calculated management even 
though farming cannot be standardized like other industries. The 
other condition of success is the formation of a corps of w'orkers 
trained for their job and rewarded accordingly. The old lyjx? of 
agricultural labourer was a highly skilled man; much of the work 
of farming is now being done by men who have been prevented 
by .some defect from entering other walks of life, or by youths 
who have been left to learn their craft hajihazard. Elfficiency de¬ 
mands efficient men, for however much machinery may be em¬ 
ployed a farm cannot be supervi.sed like a factory, But if the fu¬ 
ture of agricultural production lies with industrial farming, 
bigger unit will he required than the present average British hold¬ 
ing. Successful as was the farm of i’oo-5ooac. as a first step 
towards intensive i)roduclion, it has become an uneconomic unit 
to-day; it is too small to take full advantage of maehinery, is still 
retail in its buying and selling and demands too large a proportion 
of its turnover for management, With an average ratio of six la¬ 
bourers to one farmer on Engli.sh farms, the business is insufl'i- 
cient adequately to pay one man solely engaged in management, 
and even units of 50oac. are not large enough. The i)ro|)cr unit is 
probably something of the order of s,oooac., with some hierarchy 
of managers and under managers into which young men who have 
been trained for the work lould enter in subordinate j)0.sitions. 
But it is also one of the handicaps of the present system of British 
farming that its management is too rarely recruited from school 
or college as other businesses are. The possession of capital is 
more often the condition of entry and too often is regarded as 
dispensing with the need for any technical training; but the 
industry would be the gainer from a greater leaven of men who 
began on a more educated plane. 

World Agriculture.—The deijression under which agriculture 
is now lalmuring would seem, however, to offer little chance of a 
reorganization of the industry along industrial lines, there being 
nothing to tempt the large capitalists to take up food produc¬ 
tion. Thi.s depres.sion i.s felt in all countries and, as the Elconomic 
Conference at Geneva in 1927 indicated, it is the outcome of (he 
deficient purchasing power of Europe and of China due to in¬ 
dustrial depression. It was perhaj)s initiated by thq detlation policy 
of the leading States, because it is evident that the low prices 
are not due to overproduction in the usual sense of the word. 

If we exclude from consideration Asia and tropical Africa, as 
being both self-contained in the matter of food, the population 
of the rest of the world, constituting roughly the countries 
inhabited by the white races of mankind, increased between 
1913 and 1926 by approximately 50 millions, or 7^%. The 
corresponding increase in the area of cultivated land is sus¬ 
ceptible of even less accurate estimation, hut according to the 
best figures available is about 36 million hectares. Meantime, 
however, agriculture had not lx;en intensified, rather the reverse, 
and on the basis of current farming one hectare of land (2iac.) 
is required to produce the food and other agricultural materials 
consumed by one unit of population. On this showing the in¬ 
creased food production since 1913 has not kept pace with the 
growth of population. Considering again the countries making 
returns to the International Institute of Agriculture, the wheat 
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acreage has increased in the same jjcriod from 109 to ug million 
hectares, the production from 1,029 to Ci39 million quintals, 
nearly 11%. But part of this increase in wheat has been purchased 
al the cost of other crops. In the countries other than Asia and 
Africa the four chief cereals for human consumption, wheat, rye. 
barley and maize, taken tOKelher, have only imreased in area by 
4/{. and in production by 5%. Food animals have increased, cat¬ 
tle by 12%, sheep by 2%, while pigs have declined by 4%, from 
which an increase of H% in the meat production may be esti¬ 
mated. These figures lead to the condusiem that latterly the ex¬ 
pansion of world food production has not been keeping pace with 
the growth of world population, even taking account of the rela¬ 
tive checks imposed by the war and by its (onsequence.s. The low 
prices result from the deficient 
purcha.sing power of the larger 
population and from the fact that 
the greater part of the food 
production of the world is car¬ 
ried on by jw'asant farmers. This 
method of farming can neither 
alter its production in response to 
a lower demand nor combine to 
maintain prices, The men who 
are engaged in it accept the bail 
times because in the main no 
alternative i.s open to them, and 
by their capacity to endure hard- 
.ships and yet jx'rsist in produc¬ 
tion at the low price's prevailing, 
they ruin the capitalist farmers 
who have to [lay wages. But 
there are signs that the indifferent Mediaeval husbandry 
returns of peasant farming as Qoi ;'0 to th« mill From ih« LouUreii 

, r , . . Piallor, an Illuminated mt. of the 

compared with wage earning m early 14lh century. (**Vetu.ta Monu- 
the industries is beginning to tell manta") 

in the withdrawal of men from the land. It is clearly happening 
in the United States and in France, where may be seen in jirogress 
the movement that characterized England in the latter part of the 
18th century. .Peasant farming does not persist when industry 
and commerce come near and di.splay their openings to the farmer. 
Moreover the opportunities for creating new peasant communities 
of farmers have become smaller; great stretches of unoccupied 
fertile land in temperate climates, such as were settled in the 19th 
century and provided food for the then unprecedented growth 
of population, have diminished. The demand for food and other 
raw materials produced from the land must soon be felt by the 
still growing iiopulation. and any return of industrial prosperity is 
likely to be followed by a sudden upward rush of prices because 
there is no margin of o^•erprodu< lion and accumulated stocks 
behind the present low prices. ProdiK tion adequate to meet the 
real needs of the existing population cannot be met by extending 
the cultivated area but will require an intensification of farming 
on the land now available. Intensification will only be prompted 
by better prices and will then best be realized by large scale farm¬ 
ing on industrial lines. 

Bini.iocKAi'iiv,— W. Sumcrville, uliure, a general discu'^sion of 

the principles of farming (loi:) ; .\. I). Hall, ,4 0} British 

Farminf^, a flescription of the chief larming areas just before the War 
; A. W- Ashby. Allotments and Small IIoldinRs in Oxfordshire. 
descriptive, but contains a valuable discussion of the economics of 
small holdings (igi;) ; T. II. Middleton, Food Production in War, a 
detailed account of the work of the Food Production Department 
(igiO ; K M. Fa.st. Mankind at the Cross Roads (1023); R. W. 
Protiiero. F.n^lish Farming, Past and Present, the standard histoiy' of 
British Farming (4th ed., 1927). See Final Report of the Agricultural 
Frihunai of Investigation, containing a discu.ssion of French and 
German a.s well as of British agricultural systems (Cmd. 2,145, H.M. 
Stationery Oft'ice, IQ24) ; The Agricultural Output of England and 
Wales, -setting out the recent changes in production, labour, etc. 
(Cmd, i.Sis. H M. Stationery Office, 1027); Report of the World 
Economic C(otirrem c (League of Nations, 1Q27), where the accom- 
(Minying documentation is of great value as a review of the economic 
position of agriculture; International Year Book of Agricultural 
Statistics, the mdisix'nsable annual digest of the agricultural statistics 
of all countries ( International Institute of Agriculture, Rome). 

(A. D. H.) 



IN THE UNITED STATES 

Canada and the United States are one agricultural unit. They 
produce more than one-fourth of the world’s wheat supply, nearly 
three-fourths of the corn and more than one-third of the oats. 
They produce nearly one-third of the total grain supply, including 
rice. The United States is the most important food-producing 
area under one government. There are no trade barriers within 
the area. The population is fairly homogeneous and highly pros- 
l^erous. This combination of circumstances provides the basis for 
a highly develoix'd agriculture. It produces one-half of the world’s 
cotton, two-thirds of the corn, one-fourth of the oats, one-fifth of 
the wheat crop and ha.s about one-fourth of the hogs and one-tenth 
of the cattle. 

Population,—According to estimates of the bureau of the cen¬ 
sus, over one-half of the white population of the United States 
came from the British Isles and seven-eighths from northwestern 
Europe (Table I. >. It is often stated that the American population 


Taulf T. Kstinuitcd PopuJatwu in tlw United States in 1Q20, 
by Country of Origin* 



Number 

('.re.'it Britain and Northern Ireland 

^0,200,000 

Germany ... .... ! 

14,800,000 

Irish Free State.. 

10,400.000 

Scandinavkin countries. 

4,500,000 

France . 

2,000,000 

Netherlands . 

1,800,000 

Czechoslovakia. 

1,600,000 

Other western and nortbern I'.uroperin countries . 

^,000,000 

Poland. . , 

3,600,000 

Italy ... 

3,(100,000 

Other .southern and eastern F.uropcan countries 

2,500,000 

All other white i>opulation. 

5,700,000 

Total white population. 

04.800,000 

Negro . 

10,500,000 

Indian. 

200,000 

A.siatic ^. 

] ,200,000 

Total ... . 

105,700,000 


^Message from the President of the United States, 70th Congress, 
i.st sc.ssion. Senate Document No. 65, p. 11, Feb. 27, 102S. 


is a mixture of many races, but the population is as homogeneous 
racially as most of the countries of north-western Europe. The 
immigrants from southern and eastern Europe have tended to 
remain in cities, .so that the farm population is practically all 
from north-western Europe, except the negroes in the cotton belt. 
The white population increasingly iise.s power and machinery in 
farming. In 1880, 44-4of the population was engaged in agri- 


T.-vblk II. Persons lo Years of Age or Over, Gainfully Employed 
in the United States, iSSo-igjo* 


Date 

Employed in 
agriculture 

All other 
occupations 

Percent engaged 
in agriculture 

1S80 . 

7 . 71.75 

0,678,224 

44-4 

iSgo . 


14.160,735 

36 -- 

TQOO . 

10,381,765 

18,601,468 

35-7 

IQIO . 

12,650,082 

25,508,254 

33-2 

lg20 . 

10,053,158 

30,661.000 

26-3 


•Data for 1.S80- igoo were taken from the Thirteenth Census of the 
United Stales, iqio, vol. iv., p. 41; and for iqio and igjo, from the 
Fourteenth Census of the United States, 1920, vol. iv., p. 34. 


culture, and 40 years later, 26 3% (Table IT). The production 
per worker is so large that great quantities of cotton, grain and 
meat are available for export. In France, about 41% of the popu¬ 
lation is engaged in agriculture, but only a small quantity of agri¬ 
cultural products is available for export. 

Settlement of the United States. —The public domain of the 
United States was acquired by cession, purchase and conquest. 
The first acquisition took place in 1781 and the last in 1853. From 
1781 to 1802, the various States ceded to the United States 
268,ooo,oooac. (Table III.). New York State was the first to 
part with its lands and Georgia the last. The Louisiana purchase, 
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in 1803, whereby the United States obtained legal possession of 
433,ooo,oooac. for $27,000,000, was the greatest acquisition that 
the country has ever made. From this area most of the country's 
surplus fo^ is produced. By the purchase of Florida in iSiq. 
the nation obtained control of 32,ooo,oooac., at a cost of 
$6,000,000. The annexation of Texas added 7i,ooo.oooac., at a 


Table III. Acquisition of the Public Domain, ContinenUil United 
States, Exclusive of Alaska and Insular Possessions* 


Acquisitions 

Date 

.\cres added 

Price 

rhirlcfn colonics 

17H1 iSoz 

268 ,CXXD,CXX 3 


Louisiana purcha.se 

1803 

4 i ^,000,000 

$27,000,000 

Llorida purchase 

1810 

32,000,000 

6.000,000 

'I'cxas. 

1845-50 

71,000,000 

15,000,000 

Oregon . . 

1849 

166,000,000 


.Mexican territory . 

1848 

325,000,000 

15,000.000 

(iadsden purchase . . ^ 

1853 

15,000,000 

10,000,000 

Total. 

i 

1,310,000,000 

73,000,000 


*B. H. Hibbard, A History of the Public Land Policies, p. 31, 1924. 


cost of $15,000,000. The Oregon territory comprising 166,000,- 
oooac. was added in 1846. For the Mexican territory of 325,- 
ooo.oooac., the I'nited States paid to Mexico $15,000,000. In 
1S53, Mexico ceded to the United States 15,000,oooac. costing 
$10,000,000. 7'his was known as the Gadsden purchase. 


Tabli' rV'. Disposition of the Public Domain* 



2\cres 

Homesteads, (itnber culture 

256,000,000 

Military bounty land . . 

68,000,000 

Sales ... 

220,000,000 

Swamj) land grants . .... 

(>4,000,000 

'riinber siiles . 

55,000.000 

Railroads, roads and canals. 

157,000,000 

Educational institutions . . .. 

09 , 000,000 

Misci-llaneous grant . .. 

79,000,000 

Hehl for parks, and forest reserves . 

I 70,000.000 

Minc'ral and power reserves .... 

48,000,000 

Indian reservations .... 

55.000,000 

Remaining public domain . .... 

186,000,000 

'I'otal. ... 

i, 397 ,ooo,<X)o 


*B. H. Hibbard, A History of the Public Land Policies, 1924, p. 570. 


When the national Government was formed, it was heavily in 
debt and [lublic lands were sold in order to derive necessary reve¬ 
nue. Later the land policy was primarily concerned with settle¬ 
ment. More land was disposed of through homestead and timber 
c laims than by any other .single means. Cash sales were second in 
importance. Large areas were given to the railroads in order to 
encourage the devcloiiment of the country; also to public schools 
and other educational institutions. The area still remaining in the 
public domain is mostly forests or arid grazing land. 


Table V. Disposition of the Public Domiin* 


Date 

Acres 

\'^alue 

Prior to opening of land otlicc 

i,28r,8(io 

$ 1,050,085 

180a 09 . 

3.,io2,i9l 

6,862,232 

1810-19. 

14.323,192 

38,429,123 

1820-29. 

8,6fx;,Ql8 

12,243,2 7 .i 

1830 3U . 

62,316,12.5 

79,123,381 

184a 49 . 

17.736,051 

■10,705,156 

1850-59 ... . . 

4<),79i ,624 

44,819,870 

i860 69 . 

11,112,396 

12,824,930 

1870-79 . 

11,213,998 

18,128,384 

1880-89 . 

45,577,320 

71,827,991 

1890- 99. 

11.598,7.51 

24,761,471 

T900 09 . 

26,725,816 

61,334,693 

IQIO-I9 . 

18,571,20(i 

32 ,!;i 3 /)J 7 

1920- 23. 

2,806,701 

5,049,521 

Total. 

285,028,047 

429,673,737 


*B. H. Hibbard, A History of the Public Land Policies, pp. 100, 103, 
io6, 113-115, 1924. 


The data in Table V. indicate that there were five distinct 
periods of settlement, the first one between 1810-19. The period 
of depression following the War of 1812 checked settlement. 


.\nothtT wave of active settlement occurred between 1830-39 
More land w’as settled in this decade than in any other decade. 
Another active period occurred between 1850-59. This carried 
settlement into eastern Kansas. The next ix?riod of striking activ¬ 
ity was betw'een 1880-89. In this period, settlement occurred over 
most of the remaining territory, but much of the poorer land was 
left in Government ownership. The land disposed of between 
1900-19 was mostly arid land that previously had been considered 
of little value. 

Number and Sire of Farms. —Since the first settlement, there 
had l)een a steady increase in the number of farms until 1920. The 
severe agricultural depression which began in that year resulted 
in a decrease in the number of farms (Table VI.). The numl)Cr 
of farms of each size is shown in Tabic VII. The number of 


Table VI. Nufnber, Acrea/'e of LamI, and Sicc of Farms in the 
United States* 


Date 

Number of 
farms 

Land in farms, 
acres1 

Improved land 
in farms, acres 

Average 
acreage 
j>cr farm 

1850 

1,440,073 

29.5,560,614 

113,032,614 

202-6 

i860 

2,044,077 

407,212,538 

165,110,720 

100-2 

1870 

2,659,085 

407,735,041 

i 88 , 92 I,o(» 

253-3 

1.S80 

4,008,007 

556,081,855 

284,771,042 

133-7 

1890 

4,564.641 

623.218,619 

357,616,755 1 

136-5 

IQOO 

5.737.372 

838,501,774 

414.498,487 

146-2 

igio 

6.561,502 

878,708,325 

478.451,750 

138-1 

1920 

6,448,343 

055,8.8,5.715 

503.073,007 

148-2 

1925 

1 6,371,640 

024,310,352 

505,027,400! 

1451 


^Fourteenth Census of the United States, 1920, vol. v., p. 32. United 
Stales Census of A^rkxilture, 1925. part 2. p. 4. 
fTotal crop land and ploughable [>a.slure. 


Table VII. Perce.ntaur Distribution of the Xutnher of Farms of 
Different Sizes in tfu- United States* 


■ 

18S0 

1 890 

jgoo 

1910 

l<)20 

19-15 

Under 2oac. . 

00 

0-1 

11-8 

i.L-i 

12-4 

15-1 

20 4<)ac. 

10-5 

i()-8 

2 1 -Q 

22-2 

■?3-3 

22-8 

50 on „ 

25-8 

24-6 

2 , 5-8 

2 2-6 

2 2-9 

2 2-3 

100 I74ae. 

423 

44-0 

24-8 

23-8 

22 -S 

21-7 

175 499 „ 



151 

l.S -4 

1.5-6 

14-8 

sooac. and over 

2() 

2-5 

2 () 

2-8 

3-3 

3 3 

Total 

100 

100 

100 

100 

100 

roo 


*Fourtei'nih Census of the. United States, 1920, vol. v., p. 66. 


Table VIII. DistribtUion of hind in the United Stales, igso* 


Size 

All land in 
fjirms 
acres 

Improved 
land in fanns 
acres 

Per cent 
all land 
in farms 

Per cent 
improved 
land in 
farms 

Under jac. 

34.625 

.i 2 ,J 20 

0-0 

0-0 

3-9 » 

1 ,567, 33 ,< 

j, 4 i 8 ,i ()7 

0-2 

0-3 

ro 19 „ 

7,086,941 

6 , 353,374 

0-7 

J -3 

20-49 » 

48,464,530 

38,507,7,50 

I 5-1 

7-7 

50-99 M 

105,630,7(16 

72,621,719 

ii'i 

14-4 

100-174,, 

194,681,260 

276,806,995 

128,200,972 

20-4 

25-5 

1 75 499 • 

170,074,735 

29-0 

33*8 

500 “ <)99 „ 

looo-ac. and over 

100,9 7 5,91() 

48,1:54,952 

10-6 

9-6 

220,635,519 

37 , 729>138 

231 

75 

Total 

955.8.83,715 

503,073,007 * 

JOO 

100 


*Fourir^'nlh Census of the United States, 1920, vol. v., p. 65. 


.small farms and farm homes of less than 5oac. is increasing. 
These farms increased from 29% in 1880 to 38% in 1925, There 
has been a corresponding decrease in the percentage of larger 
farms. While 38% of the farms were less than 5oac., these 
farms included only 6% of the total land in farms. Only 3 3% 
of the farms had sooac. or more, but these farms included 34% 
of the total land. Many of these farms were in arid regions or in 
regions where the land is not adapted to intensive farming; there¬ 
fore these large farms included only 17% of the area of improved 
farm-land. The average size of krms in 1925 was 145 acres. 
Most of the country was settled under a policy of developing fam¬ 
ily farms. The data on the size of farms indicate the success of 
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Fig 1 - ANNUAL RAINFALL IN THE UNITED STATES. ABOUT TWO-FIFTHS OF THE COUNTRY IS SEMI ARID 


Ihi.'^ policy. I hrrt* arc vi'ry lew tarnis that arr too larKc lo be 
haiKlird hy the farm family with a small amount of hired labour. 

Uses of Land. — u/r ot the land area of the United Stales is 
in har\ esfed ( ropN; i in humid [lasture ; i :''f. in forests and cut¬ 
over land, a part ol wliiih is pastured; and in arid pasture, 

d'he original forest area has been estimated at 8.’2,ooo.ooo acres. 
Nearly (loU of this is still in forests or cut-over land. Of the land 
in tarms other than farm wood-lots, somewhat less than one-half 
was once in fore.sts and over half was natural grass land. Addi¬ 
tional crop land will be obtained by clearing forest lands and by 
use of pasture lands I he pasture land is the most available source 


1 Mill l\, I till.Ilium Ilf till' l.iiiiij Arm of I hr ('nitf if Sliiti'<i, hjro* 



Acres 

( rops harvested 

lf>S,000,CX)0 

Humid imstitrt' 

2 C 1,000,000 

Arid pasture 

S 8 7,000.000 

forest, in< ludiiig (utnvi i and burneil ovi r laud. 


paslurc'd 

7.000,000 

I'orest, iniluditn.: rut over aud burned over land. 


not |>a.stured 

-’.16.000,000 

farm land not in harccstisl crop;, pasture or forc'sl 

115,000,000 

(Than, flesert, mardi, roads amt railroads 

I 21 , 000.000 

lolal land area | 

i,yo 1.000,000 


*U S, Dcparlnu-nt of Agriculture Vrarbook, kjjj, p. 416. 


of adihiional crop land The Kirgest area of readily available gcaod 
crop land was the natural grass land of the Middle West, extend¬ 
ing to ab(»ut the* 100th meridi.in West of this there are large 
areas of arid and semi-arid land, much of which has now come 
into use. but which requires economical methods of farming and 
particular care in the conservation of moisture. 

The iK'riod ot rapid seillemenf following the Civil War resulted 
in the occupation ol most ol the good land as far west as the looth 
meridian. This land was so easily prejiared for crops that a 
remarkable increase in production occurred bctwc'cn 1800-1900. 


Topography.—The tojiography of the I'nitecl States is shown 
in tig. 2 , There arc three mountainous areas: one in the east, one 
in (he west and the Ozark mountains in the south-central jKirt. 
Alcout one-half of the area is mountainous. Much of this is co\’- 
ered with forests. The primary agricultural area is the cc-ntral 
ba.sin. Most of it is less than i,50ofL. in elevation. Along the 



FlO. 2 .—TOPOGRAPHY OF THE UNITED STATES 
Th«ro Are three mountain areas, one on each coast and one In the South 
Central part. Most of the crops arc grown in the level areas and in the 


mountain valleys 

coasts and between the mountains, there are many smaller areas 
that are highly developed agriculturally. 

RainfalL —The rainfall of the United States is shown in fig. i. 
The western mountain range causes hcavt>' precipitation along the 
coast, but makes most of the western two-fifths of the country 
arid. The rainfall of the central basin comes largely from the 
Gulf of Mexico. It decreases northward from the gulf. Rainfall 
is carried a short distance west from the Gulf of Mexico, but de- 
crea.ses rapidly in that direction. The boun(lar>’ line between the 
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humid and semi-arid areas is only a short distance west of the 
Gulf of Mexico. The percentage of the total area that received 
various amounts of rainfall is shown in Table X. Thirty-nine % 
of the United States receives less than 2oin. of rainfall, 11% 
receives over soin.; one-half of the area receives from 20 to 5oin. 


1’Ani.F, X. Avrrdf^r Annual Prccipilatian in the Untied States* 


Precipitation 

Land area 

Per cent 
of total 

inches 

acres 


Under 10. 

154,000.000 

Ri 

10 to 20 . .... 

580,000,000 

30-0 

20 „ 30 . 

314,000,000 

i6-5 

30 „ 40 • 

3 20,000,000 

l6-8 

40 „ 50 . 

325,000,000 

I 71 

50 ,, 60 . . . . 

160,000,000 

8-4 

0 

cc 

0 

29,000,000 

15 

80 ,, 100. 1 

9,000,000 

05 

(iver 100 . . j 

3,000,000 

0-2 

'Fotal 1 

1,003,000,000 

TOO 


’•‘U.S. Duparlment of Agriculture Yearbook, 1921, p, 418. 


Length of Growing Season.—The average number of days 
between frosts is shown in tig 3. The area with over 240 days be¬ 
tween frosts is sub-tropical. Citrus fruits and early vegetables are 
produced in the most favourable parts of this area. Most of the 
cotton is rai.sed in the area wath a growing season of from 200 to 
-'40 days. The only important exception is a considerable area of 
cotton in the portion of Texas which has a growing season of 
over 240 days. Most of the winter wheat is grown in regions with 
a growing season of from 160 to 200 days. Most of the corn is 



Fig 3 .—length of growing season 

Of the land area of the United States 11% has a orowino season of over 
240 days, while 26% has a growing season of under 120 days 


grown in regions with a growing season of 140 to 180 days. Spring 
wheat is primarily grown in regions with less than 140 days of 
growing season. 


"J'auli; Xr. \(>r»i(il Monthly Temperature in Berlin, Germany, 
and Des Moines, Iowa* 


1 late j 

Berlin 

Des Moines 

January . 

.ii -3 

20-1 

I’cliruarv . 

3-!-5 

23-7 

March. 

3 7-0 

35 y 

April. 

4 . 3 -y 

50 1 

May. 

. 34-0 

6t-3 

June. 

62-r 

70-6 

July . 

64*6 

75-4 

August. 

<>3 3 

73 I 

Septemlx?r. 

57-0 

65-6 

tlctolKT. 

48-2 

. 33-4 

November. 

38-r 

38-4 

December. 

32-7 

26-0 

Average. 

47-3 

49-5 


*The nomial monthly temperature at Des Moines, la., is based on a 
jo-ycar perirxl. U..S. Department of Agriculture Yearbook, 192O, pp. 
1,268-69; and at Berlin, (iermany, is based on the 50-year fKrnod 
1841-90, J. Hann, Ilandbuch der Klimatologie, p. 218, lyii. 


Temperature. —The temix'ratures in Berlin, Germany, and Des 
Moines, la., arc given in Table XI. The July temperature aver¬ 
aged 65° F in Berlin and io° higher in Des Moines. The contrast 
shows the difference between a ixitato and a corn climate. A tem¬ 
perature that is high enough for the best yields of corn is too high 
for the best yields of potatoes. It i.s very easy for Germany to 
produce higher yields of potatoe.s than the United States and 
equally easy for the United States to produce higher yields of 
corn. 

Value of Crops. —The value of all harvested crops in the 
United States is shown in fig. 4. This figure shows the combined 



Fig. 4 - VALUE OF HARVESTED CROPS IN THE UNITED STATES. ISIS 
Mott of the crops are grown In about one fourth of the area In reglont where 
rainfall, toil and topography are favourable. Each dot ropraaenti $1,000,000 


effect of topography, rainfall and soil on the croj) production. The 
areas that produce only a small amount of crops for sale are 
mountainous, arid or sandy. The highly productive sections of 
the country occupy about one-fourth of the total land area. The 
largest area that is highly productive is in the north-central part 
of the country extending from Ohio to Nebraska, There i.s a highly 
produclive area south of this along the Mis.sissippi river. A region 
of high crop values in Texas is caused by an area w'herc good soils 
overlap on sufficient rainfall. Most of (he coastal plain area from 
Texas to Maine and a considerable area arounfl the Great Lakes 
are too sandy for most crops. Between the coastal plain area and 
the mountains (here is a productive area extending from Alabama 
to Virginia. Philadelphia is in the centre of another highly pro¬ 
ductive area. Long Island, the Connecticut river valley and Aroos¬ 
took county, Me., are small ,areas with high production. In west¬ 
ern New York, south of Lake Ontario, is an area with level pro¬ 
ductive kind. In the western half of the United States, there are 
many small areas of irrigated land. A number of these are indi¬ 
cated in fig. 4. Along the Pacific coast there are several highly 
productive areas. 

Machinery. —^This subject i.s also dealt with under Agricul¬ 
tural Machinery and Implements. 

Most of the food of (he world is produced by a small number 
of farmers who use machinery. The millions of farmers in Asia, 
and other countries where machinery i.s not used, produce a small 


'Faule XII. Value, of Tarnt Maehinery* 


Year 

I’cr acre 

Per farm 

Per acre of 
improved 
land 


$ 

$ 

- $ 

1850. 

0-5 2 

105 

1-34 

1860. 

o-6o 

120 

I- 5 I 

1870 . 

0*66 

102 

»'43 

1880. 

076 

101 

*•43 

1890. 

0-79 

108 

*-.I« 

1900. 

089 

131 

I 81 

1910 .... 

1-44 

lyy 

2'64 

IQ20. 

3-70 

557 

7*5 

1925 . 

2>91 

423 

5-33 


*Touriecnih Census of the United States, 1920, vol, v,, p. 32. 
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fjcrcentagc of the world’s food suf/ply. In one region in China,* the 
farmers had $8.82 worth of machinery jx:r farm compared with 
$423 in the United Stales. The value of machinery fjcr farm in- 
crea.scd from $108, in 1890, to $423, in 1925 (Table XII.). A 
relatively small amount of machinery is used in the southern 
States. The average value of machinery on farms 0{>erated by 
white [jersons in the east south central States, in 1920, was $203, 
but wa.s $1,065 in the west north (cntral States (Table XIII.). 
Coloured farmers use relatively little farm nia( hinery regardless 
of the section of the country in which they are located. The aver¬ 
age value of machitiery on farms operated by coloured persons 
was $109, hut was $605 on farms o{)erate(l by whiles (Tabic 
XIII ). 


'rAl 5 i,l, XIII. I'dliw (if I'linn Mm It 

itiery per Farn 

> 1920* 

Division 

White 

(Ailourcd 


$ 

$ 

New England. 

S 9 I 


.Vliddllc Atlantic 

8.tO 

4 .SO 

Isa.st North t'entral. 

7-’7 

2O4 

\\ e.st North t.cnlral .... 

1,005 

.M' 

Sotiili Atlantic . .... 

■SI*' 

110 

Euit .S(mlh Central. 


Xi 

West South Central .... 

.? 7 f> 

lOT 

United States ... 

(km 

lO(; 

*I'ourk'ii'vth ( if the l-nited .Shi-U 

vol. V 

, p 


It i.s nut |K).ssil)!e to umler.stand agri(ul(ure in the United States 
ex( ept in terms of mm hinery. Not lotig ago idoughing was 
(lone with a one-furrow walking plough. To-day, the most com¬ 
mon practice is to use a twtj-furrow i)lough drawn by horses or 
by tractors. A large amount of work is done with ploughs that 
turn three furrows or more. Harrowing, disking and other oiiera- 
tions in fitting the soil were commonly done with two horses, but 
to-day four or more horses or the tractor are commonly used. 
About 50 years ago grain-binders and threshing machines were in 
common use. The harvester was later developed into the twine- 
binder, which drop{)ed the bundles into piles for shocking. At 
that time, it wa.s necessary to cut the bands and feed the threshing 
machine Ijy hand. The grain was measured and lifted into the 
wagon. The .straw was elevated by a carrier and several persons 
were needed to keep it out of the way. Horses were often used 
for power. If a steam-engine wa.s used, one man and a horse were 
rt'cjuired to haul the w'ater. To-day bundUts are ejuite commonly 
pitched into a pen-rack, so that no loader is required, and then 
pitched into the self-feeder of the threshing machine. The grain 
is weighed and delivered into the wagon or truck. The straw- 
blower lakes care of the straw. The only hand labour involved 
in raising a grain crop is in .shocking the grain, pitching the grain 
onto the wagon and from the wagon to the thrc.shing machine. 
For a number of years, the combined harvester and threshc^r has 
been used in the racitic coast States. When thi.s is used, no hand 
labour is involved in grain production. Recently, combines arc- 
being inlro(lu(('d into all the Slates and a large {lorccntagc of the 
wheat is handled in this way. The use of the tractor and the com¬ 
bined harvester is making it possible to farm large areas of semi- 
arid land on which the yields were not high enough to pay before 
labour-saving methods were introduced. For some time the pl.'int- 
ing of corn has been done with the corn-planter, which rows the 
corn in both direitions, two rows at once. A considerable num- 
Imt of farmers are now using tw-o-row culticators. Most of the 
husking is still done by hand, but power husking machines arc 
beginning to be used. The ears of com were formerly shovelled 
from the wagon to the crib. Many farmers now have elevators 
to do this work Power shellcTS have been in universal use for 
some years, but nNently have been improved. The only hand 
labour in raising con\ is husking and shovelling the cars into the 
shellcr. Not many years ago, hay was cut w'ith a mowing machine 
about 4ft. wide, .ind raked with a horse-rake. It wa.s then pitched 

U. Buck, “An Economic and Social Survey of 150 Farms,” 
Venshan county, Chihli proviiux, China, University of Nanking, 
Hul ij, p. 30, June 19*0 


on to the wagon, then to the mow or stack. Most of the hay pro¬ 
duced is now- loaded with a hay-loader or pushed from the field 
to the stack on a sweep-rake,. It is elevated to the stack by horse¬ 
power. In the eastern States, hay is usually loaded with a hay- 
loader and unloaded with a horse-fork. In either case, the only 
hand labour is that of making the stack or mowing away the hay. 
Until recently, i)<>tatoes were planted, dug and dusted or sprayed 
by hand to control the potato beetle. To-day, most of the com¬ 
mercial rroj) of iK)tatoes is planted with a potato-planter, dug 
with machinery and sprayed with a power sprayer. The only 
hand labour involved is in cutting the seed, picking up the po- 
tatoc.s and placing them on the wagon or truck. Under some con¬ 
ditions, digging machines are u.sed to pick up the potatoes. 
Although the majority of cow's in the United States are milked 
by hand, about one-half of them, in intensive dairy sections, are 
milked with machines. Records obtained from 422 farms in New 
York in 1922 showed that 46',^ of the farmers used milking 
machines. 

Irrigation and Drainage. —Approximately two-iifths of the 
United States is too dry for crop production unless irrigated or 
farmed with particular reference to the conservation of moisture. 
A part of this area is summer-fallowed. By fallowing, enough 
moisture is con.served so that one crop may be grown every two 
years. In other regions, crops are jdanted every year, but with 
the exptfctation that many crop failures will occur. The total 
rainfall in the arid area i.s sufficient to irrigate only a very small 
percentage of it. In 1919, the area under irrigation amounted to 
19,101,716 acres. The systems available at that time could 
have irrigated 26,000,000 acres. It is estimated that this is about 
one-half of the land that it i.s possible to irrigate. Alfalfa (lucerne) 
is the ])re(lominant crop on irrigated land. Of the total value of 
the United States crop in 1919, nearly one-half of the alfalfa, 
practically all of the rice, most of the lemons, over one-half of the 
oranges and sugar beets, and one-third of the grai)e.s and pirunes 
were produced on irrigated land. The rice crop is grown in humid 
ari-as, but is flooded. The other irrigated crops arc grown in arid 
or .semi-arid areas. 

In 1920, the land in operated drainage enterprises amounted to 
65.495,03s acres. This is over three times the irrigated land. The 
largest areas in the drainage districts arc in Ohio. Indiana, Michi¬ 
gan, Iowa and Minne.vota. In the future, more land will continue 
to be reclaimed by drainage than by irrigation. 


'I'aulf. XfV. Rrlulivf Imporlamt of Irrigatiil i'rop\, img* 


Crop 

Per cent of 
value of all 
irrigated 
crops 

Per cent of 
\ aluc of all 
crops for the 
United States 

Alfalfa. 

22-8 

44 '() 

Rough rice. 

11-8 

99 i 

Oranges. 

7-1 

53-0 

Potatoes . 

<)J 

80 

.Sugar beets. 

4-7 

626 

Wheat. 

0-4 

8 9 

Cirapes. 

4-4 

38-0 

Colton. 

:v 7 

1-3 

Apples. 

30 

101 

Peaches . 

30 

25-8 

W ild hay. 

2-2 

7-9 

I .emona. 

2-0 

87-7 

Prunes. 

1 0 

37 T 

.'Ml crops 


. 56 


♦R. P. Tcclc, Economks oj Land Reclamaiion, p. 37, 1927. 


Forcsts.--OriginaUy, no*irly one-half of the land in the United 
States was covered with forests. The estimated original quan¬ 
tity of timber was 5,200 billion board feet, of which about 2,200 
billion board feet remain. The present cutting is about four times 
the annual rate of growth. The United States now uses nearly 
one-half of the timber and over one-half of the paper of the 
world. It is evident that this rate of consumption cannot con¬ 
tinue unks.s provision is made for growing the crop more rapidly. 
The majority of the States now furnish forest trees for planting 
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at a very small charge. Thus far, the acreage planted per year has 
been very small. In 1926, about 53,oooac. were plantFarmers 
planted more than any other agency, followed by the Federal and 
State Governments. Corporations planted a relatively small per¬ 
centage of the total. Farmers and other private agencies are the 
chief owners of forest land, but the area of national, State and 
municipal forests is increasing. 


TAni.r. XV\ Area of Forest Land 


Ownership 

Acres 

National forest. 

State . 

M unicipal . 

Farm wooellots. 

Other private forests. 

I'olal. 

89,100,000 

8,700,000 

450,000 

150,308,000 

220,852.000 

499,500,000 


Corn.—Corn is the most iraiHjrtant crop in the United States. 
It is grown by more farmers, occupies more acres and has a 
greater total value than any other crop. About tw'o-thirds of the 
farmers grew corn in 1925. No other crop, except hay, was grown 
by much more than one-third of the farmers. Less than 10% of 
the corn crop is used directly for human food. About 40^,. is fe<l 
to hogs, 15% to cattle, 20<':(, to horses and 5% to fwultry. Corn 
furnished over one-half of the feed, other than pasture, for live 
stock. While only a limited amount is used directly for food, corn 
is indirectly the most important single s{)urce of human food in 
the United States. Although a very large number of farmers 
grow corn, the chief centre of production is in the strip of land, 
200m. wide and 800m. long, extending from Ohio to Nebraska. 
This region is known as the corn bell. It produces most of the 
corn of the world (fig. 5). 

After corn is husked, cattle and horses arc turned into the 
fields for pasture. In the dairy regions, a considerable amount of 


corn is placed in the silo for winter feed. About 4% of the total 
crop is cut for silage and 7% is cut for fodder. About 5% of the 
corn is harvested by turning the hogs into the field. 

Thus far, corn has been singularly free from devastating pests. 
The Euroi)ean corn-borer is now apix‘aring in the eastern edge of 
the corn belt. As this spreads, it may cause serious reduction in 



Corn is the most Important crop In the country. Two-thirds of the farmers 
raise It. The region of highest production, extending from Ohio to Nebraska, 
is called the corn bolt. Each dot rapratonts 300,000 bushels 

yields. Usually when a serious pest appears, it causes much more 
loss in the earlier years than later. \Vhen (he natural enemies of 
the pest become more numerous and methods of control are better 
developed, the ravages are less serious. 

Cotton.—Cotton is the most important cash crop grown in the 
United States, second only to corn in total value. Cotton is limited 
to the southern States. It is grown throughout the South, but there 


T.ablk XVT. Acreage and Proditrfion of i in the United Shitcs (Cotton in Bales of 500 Founds. Other Crops in Bushels)* 


[ Acreage ] 


Corn 

Wheat 

Oats 

Harley 

Rye 

Buckwheat 

Rice 

I’otutoes 

Sweet 

potatoes 

Cotton 

1879 

1.SS9 

1899 

I90<) 

IQ19 

1924 

1)2,368,50.} 

72,087,75.2 

94,913,67.^ 

98,382,695 
87,77 1 ,9oO 
82,328,843 

,CS,430,3.,'i3 

.3.F.=i79,5f4 

52,588,574 

44,262,592 

73.o<K),42i 

50,862,230 

16,144,593 

28,320,677 

29,539,698 

3.3,150,441 

37,991,002 

37,6.30,155 

1,097,727 

3,220,834 

4,470,196 

7,698,706 

6,472,888 

6,766,980 

1,842,233 

2,1 71,604 
2,054,292 

2.103.361 
7,979,005 

3.743.362 

848,389 

837,164 

807,060 
878,048 
742,(,2 7 

716,588 

174,173 

161,312 
342,214 
610,175 
911,272 

744,033 

2,600,750 

2,038,778 

3,f)9H,855 

3,231,703 

2,910,780 

524,388 

537,312 

641,233 

803,430 

469,832 

14,480,019 
20,175,270 
24,275,101 
32,043,838 
33,740,1 of) 

39,204,319 

Production 

1870 

1889 

1899 

190Q 

igiQ 

1924 

1,754,591,979 

2,122,327,547 

2,61)9,324,370 

2,552.189,630 
2,.345,8,52,507 
1,823,880,173 

4.30,483,1.37 

468,373,968 

6.38,534,252 

683,379,259 

945,403,215 

800,876,659 

407,858,999 
809,250,666 
043,.3^0,.373 
1,007,142,980 
1,055,182,798 
1,304,509.083 

43,097,495 
78,.3.3 2,976 
119,634,877 

I7.3,.344,2i2 

122,024,773 

1.39,130,124 

19,831,595 

28,421,398 

25..368,625 

29,520,457 

75,992,223 

55,673,814 

11,817,327 

72,iio,.t49 

11,2.33,315 

14,849,3.42 

12,690,384 

12,003,699 

3,961,560 

4,625,573 

9,002,886 

21,838,580 

33,330,912 

20,52.3,543 

169,458.330 

217,546,36a 

273,318,167 

389,194,965 

290427,580 

352,462,200 

33,378,693 

43,950,261 

42,517,412 

59,232,070 

78,091,913 

37,44.4,870 

5,755,359 

7,472,511 

9,534,707 

10,649,268 

11,376,130 
13,682,699 


* Fourteenth Census of the United States, 1920, vol. v., pp. 732, 813, 817, H.v). 
U.S. Census of Agricullure, 1925, vol. i, pp. 3, 38. 


'I'Afiii: X\'n. Relative Importance of Crops in the. Untied States, icygj 


Per cent of farms reporting 

Acres 


Total value 


V'alue sold 


Crop 

Per cent 

Crop 

Numlicr 

(000 

omitted) 

Crop 

Amount 

(000,000 

omitted) 

Crop 

Estimated 

amount 

(000,000 

omitted) 

Com .... 

65 -9 

Cora 

8 2,.3 29 

Com 

$ 

1,926 

Cotton 

$ 

1,505 

Hay. 

S6'3 

Hay ... 

74,096 

Cotton . 

1,505 

Wheat . . . 

1,003 

Potatoes 

36-5 . 

Wheat . 

50,86a 

Wheat . 

1,130 

Cora .... 

379 

Oats .... 

34-1 

Cotton . . . 1 

39.204 

Hay 

1,122 

Oat.s .... 

193 

Cotton 

30-3 

Oats ... 

37,650 

Oats ... 

660 

Hay 

163 

Wheat 

20*4 

Barley ... 
Rve 

6,767 

Tobacco . . . ! 

229 

Potatoes ... 

132 

Sweet potatoes . 

10-8 

3,744 

Potatoes ... 

226 

Barley 

45 

Tobacco . . . 1 

6 -a 

Flaxseed ! 

3.435 

Barley . . . | 

12X 

Sweet potatoes i 

JO 

Barley ... 

5-6 

Potatoes 1 

2,9H 

Flaxseed . 

67 

Rye . . . . 

23 

Rye . . I 

3-6 

Tobacco . . . j 

1,538 

Rye . . ; 

63 

Ffaxsced . . 

22 
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are three centres of intensive production. One area extends 
across OeorRia and the Carolinas, another alonj? the Mississippi 
river from the northern border of Tennessee to that of Louisi¬ 
ana. The third intensive area is in Texas and Oklahoma. TTie 
centres of intensive production are in the northern and western 
portions of the cotton belt. This is due in part to the smaller 
injury from the boll weevil in the regions that have light rainfall 
or (old winters. Cotton is the most im{>ortant farm product 
ex|K)rtcd from the United States. About one-half of the crop is 
exjiorted. 



Fig e wheat production in the united states 
1. Soft wha«( and iprlng whuat. 2. Hard winter wheat. 3. Hard spring 
wheat. 4. Soft winter wheat. Each dot represents 200,000 bushels 


Wheat.—Whet^t i.s the third crop in inijKirlatue in the United 
States There ai'C fmir fairly distinct wheat areas. The most im- 
jvortant one is t]^ hard winter wheat region, of which Kansas is 
the centre. North of this is the hard spring W'h(*at region. This 
same geographical ar(*a iiu hides most of the wheat of Canada. 
Last of these regions .soil winter wheals are grown, although 
the hard wheats are encroaching on the western edge of the area. 
Various types of wheal are grown in the mountain and Pacific 
coast States, but the most important arc the soft wheats grown 
in Oregon and Washington (tig. 6). 



FiC. 7—OAT ACREAGE IN THE UNITED STATES 
Mott of tht fltti art produotd in the North Central parti of the country. 
Each dot repreicnti 10,000 aurei 


Oats.—Oats arc produced in many States, but the greatest 
production is in the corn belt. In this area they are usually grown 
after corn, without ploughing the ground. Oats do not give a 
high return |H'r acre, but reijuire less work (tig. 7). 

Hay .—There are three more or less distinct hay areas in the 
United States In the western half of the country alfalfa is the 
major hay crop. East of the alfalfa area and north of the cotton 
belt, timothy and clover are the major hay crops. South of this 
area, annual crops, such as cow peas, soy beans and the like, arc 


the primary forage crops (fig, 8). Timothy, red and alsike 
clover make 46% of the hay acreage. Alfalfa furnishes 14% of 
the hay acreage, but the yields per acre are about twice as high 
as the average for other hay (fig. 9). 



Fig. 8.—acres of alfalfa hay in the united states 

Molt of the ntfalfa li produced in the western half of the country. Each dot 
repreienti 2,000 acrei 



Fig. 9.—ACRES of timothy and clover mixed hay in the united 
states 

Most of the clover and timothy hay It produced In the north-eastern quarter 
of the country. Each dot represents 2,000 acres 



Fig. 10.—acreage of potatoes in the^ united states 

Although potatoes are grown tn most parts of the country, oommtrdal pro¬ 
duction it limited to various areas lt> the Northern States and along the 
Atlantic coast. Each dot repraeants 1,000 aoras 

Potatoes,— Potato production is rapidly being concentrated in 
certain areas that have sandy soils and a cool climate. Most of 
the j)otatocs are grown in the northern tier of States or along the 
Atlantic coast. Formerly, potatoes were gro\^’n in small acreages 
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Table XVIII. Production of Grain in the United States* 

(Pounds of corn, oats, wheat, barley, rye and buckwheatt) 



Acres 

Pounds 

Pounds 

Pounds 


Acre,s 

Pounds 

Pounds 

Pounds 

Year 

(000 

(000.000 

fK’r 

per 

Year 

(000 

(000,000 

per 

pi‘r 


omitted) 

omitted) 

acre 

capita 


omittwl) 

omitted) 

acre 

capita 

1866 . 

61,682 

69,110 

1,120 

1.948 

1897 

169,591 

iS 9 , 6 u<J 

1,119 

2,650 

1867 

64,972 

68,249 

1,050 

1.885 

1898 . 

175,166 

207,208 

1,183 

2,841 

i8f)8 . 

66,715 

75,679 

1,134 

2,047 

1899 

213,374 

2 i.s,i 57 

1,156 

2,868 

i860 

69,458 

77,271 

1,112 

2,047 

1900 

184,101 

21 2.2()8 

1,153 

2,794 

1870 

69,254 

85,945 

1,241 

2,229 

1901 

184,630 

170,634 

924 

2,109 

1S71 

64,999 

80,11() 

1,233 

2,025 

1902 

183.777 

233.884 

1,273 

2,652 

1872 

68,280 

87.401 

1,280 

2,153 

1(103 . 

181,671 

207,615 

1,143 

2,568 

1873 

74,112 

80,496 

1 ,o8() 

1,631 

1U04 

181,391 

219,516 

1,210 

2,662 

2,882 

1874 . 

80,072 

76,573 

<157 

1,789 

1605 

184..*65 

242,362 

1,315 

187 s 

86,864 

io6,0()4 

1,221 

2,414 

1 90 () 

184,577 

252,737 

1,369 

2,649 

1876 

9 .i, 92 o 

102,987 

1.097 

2,282 

1907 

183.674 

215,647 

1.174 

2,470 

1S77 ■ ■ 

93,205 

113,424 

1,217 

2,447 

1908 

185,()01 

219,975 

1.183 

2,473 

1878 

100,9S() 

1 20,245 

l.lQI 

2,526 

KlOQ 

iHS .577 

242.536 

1,286 

2,680 

1870 

j 18,632 

150,898 

1,272 

3,oH8 

1910 

1(}8,o5 2 

248,844 

1,256 

2,692 

iSSo 

1 20,927 

143,706 

i,i8« 

2,865 

1911 

203,718 

2i8.c)46 

1,075 

2,333 

18S1. . 

123,389 

106,830 

8()6 

2,082 

1912 . 

201,302 

277.8';3 

1,380 

2.017 

iSS-> 

I 26,569 

140,985 

1,114 

2,6.86 

1613 • 

205,264 

230.365 

1,122 

2.371 


130,634 

134,753 

1,032 

2,510 

1914 

206,316 

252,216 

1,222 

2 ,S 4 « 

1884 

136,293 

1,55,067 

i,n8 

2,824 

161 5 • 

218.708 

2(13,560 

1.342 

2,924 

188^ , 

135,877; 

154,619 

1,138 

2,754 

1016 

211,893 

234.033 

1 , T 04 

2,269 

2,667 

1886 . j 

141,859 

145,464 

1,025 

2.534 

1917 • 

216.546 

275.278 

1.254 

1887 . . 

141,822 

1 .H .439 

948 

2,291 

1918 

225,155 

262,8()4 

1,167 

2,518 

1888 , 1 

i4(>,2Sr 

163,1)60 

1,121 

: 2 , 7 .t 4 

: iqig . 

2.*6,u50 

265,404 

1,16(1 

2,527 

1S80 

1.10,219 

169,563 

r,20<7 

2,767 

1 1020 

218,043 

2(10,650 

* 1,333 

2,731 

iHqo 

138,963 

128,3.86 

924 

2,040 

1621 

225.553 

266,814 

1,183 

2,462 

i8(ji 

14^’, 73 2 

184,072 

1,254 

2,883 

1622 

2.70,706 

268.925 

1.218 

2,451 

180 2 

147,227 

156,557 

1,063 

2,405 

>623 

218,709 

374,323 

1,354 

2,461 

1803 

147,726 

149,150 

1,010 

2,248 

1624 . 

207,328 

242,297 

1,169 

2,136 

18()4 

144,216 

134,672 

636 

1 ,<>96 

1635 

211,295 

265,205 

1,255 

2,30.5 

1S05 , 

163,052 

1 ( 19,684 

' 1,227 

1 2,901 

1926 

212,469 

252,294 

1.1H7 

2,168 

1896 

167,272 

204,973 

1,22s 

j 2,918 

1927 • . 

213,718 

263,378 

1.232 

2,242 


*(i. F. Warren, “Prices of Farm Products in the ITnitcd States.” United States Department of Agriculture, Bulletin qpr;, p. 6, Aug, 26, i()2i. 
tf irain as reporUd by the Bureau of Crop listimatcs, converted to jKiunds by multiplying corn and rye by 56, wheat by ()0, oats by 32, barley 
and buckwheat by 4S. 


on heavier soils, but commercial production requires machinery, 
which works best on light soils. Fertilizers make it possible to 
obtain large yields of good (|uaiity on soils that were not strong 
enough for continued use before fertilizers were used (fig. 10). 

Grain.—The total grain j)roduced in the United States in¬ 
creased from 6g billion pounds in 1866 to nearly 294 billion in 
T915. Since 1920, the general tendency of production has been 
downward. The production per capita was highest in the 20 
years from 1895 to 1915. Since that time it has been declining. 
The yields per acre are considerably higher than formerly. 



Fig. ii.~number of beef cattle in the united states 

Bwf cattle constitute over one half of the total number of cattle In the 
country. Each dot represents 2,000 head 


Cattle.— The value of cattle and calves slaughtered represents 
37% of the total value of all slaughtered animals. There are 
two major areas of cattle production: the timothy and clover 
areas where cattle are produced on pasture and hay, and the 
southern and western areas, where a greater dependence is placed 


on the range. Many of the beef cattle are grown on the range 
and fattened in the corn belt (fig. 11). 

The northern .State.s from Miiine.sota to Ma.ssachusetts are the 
most imi.H)rtant centres of dairy production, but dairy cows for 



Fig. !2.—NUMBER OF DAIRY CATTLE IN THE UNITED STATES 
Dairy cattia are found in all parts of the country, but most of thorn are 
raised in tho north aaitern quarter of the country. Each dot rapresants 2,000 
haad 

milk supply are scattered wherever there are people (fig. 12). An 
abundance of pasture is the chief factor in economical cattle pro¬ 
duction. Some of the most favoured areas are on the Pacific coast, 
where good pastures are available mo.st of the year. In most of 
the United States, conditions are less favourable for dairying than 
in England, Ireland and Holland, Ix^cause the pasture season in 
these countries is longer. The milk production in Denmark aver¬ 
ages about 6,30olb. per cow. The production in a number of 
dairy regions in the United States averages about s,5oolb. pei 
cow. In many regions of New York State, the production aver* 
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ages 5.700. Thf fl.'iiry region.^; shipping milk to New York city 
average 6,200 pounrl.s ('omparisons are often made between the 
United States and Denmark or Holland. If a significant compar- 
i’son is to be made with these countries, it must be made with 
intensive dairy districts in the United States, because in the latter 
a large percentage of the cows that are milked are beef cattle. 


'lAtn.K XIX. Xunthrr of Animals on i'drms in ihr i'nitol States* 


I>ftle 

lot.'ll 
(Utile- 

J)uiry 

1 ows 

III nr- 

Sbe-fp 

Chitkens 

iKs;© Jurw 1 

f 7.778,907 

6 , 5 . 09.1 


21,723,220 


i8f»o ,, 1 

j-•;,() 20,oj() 

8.=;85,7.tS 


--’.471.-’75 


jKyo ,, I 

-(3,8.10,608 


-5.' <4.^69 

-^ 8 , 477 . 05 « 


l8,So ,, 1 

VJ.675,S33 


40.77 2,<''7'^ 

42,1(12,074 


|S <)0 ,, I 

S7.fi48,7Q2 

16,511,950 

■57.4.*(>,859 

!40,H7(.,fi 2 

258,871,125 

i(KX) ,, ( 

(.>7,719,410 

ly.iAs.Cn 

(,.!,.80,8,041 

161,503.713 

23 5,5f»6,02l 

1910 April 15 

(m .Ho3 ,86() 

20,6.>5,43.! 

58.185,676 

52,447,861 

280,340,959 

IQ20 Jan. I 

6 (..(..S. 6 =; 5 '» 

19. ('7 5,-’07 

5 ( 1 . <4(1,409 

! 35 , 033 ,Sf^' 

350.5 < 7 . 1-’7 

11J25 „ 1 

f»o. 760,36(1 

17,644,867 

50.853,5 

,t 5 .. 50 O,i 59 

•ICx;, 2 ( 10 , 8.19 


*Fonrircnth Census of the Cnile/i Slates, J()2o, vol. V., pp. 55^^, 575, 5HH, 
59(). IJ.S. Crmus oj Agriculture, 1925, pt. 3, p. 28. 


Hogs are reand on three-fourths of (be farms in the United 
Stale.s, but the (hief lentre of production is in the corn belt. 
Hogs eut about 40% of the torn crop. A bushel of corn pro- 



FIG 13 NUMBER OF HOGS IN THE UNITED STATES 
Although hog production l< almoit «• widely tcatterod over the country at 
population, the corn belt Is the chief centre of Intensive pork production. 
Each dot represents 5,000'head 

dutes a little more than lolb. of live hog, or from 7 to 8lh. of pork. 
Pork is produced in the United States in suftkient quantities to 
si^iply home demand and forms a chief export (fig. 13) 
Purc-bred Live>stock. —In 1920, the U.S. census reported 
1,981,514 registered pure-bred cattle and 2,049,900 registered hogs 
in (he United States. This is a small percentage of the total 
pure-hreti animals, as many are not registered The registrations 


Pure-lrred hogs in the United States are predominantly Duroc- 
Jersey and Poland China, The three most important breeds of 
hogs as well as many of the important breeds of poultry are of 
American origin, but the important breeds of cattle, sheep and 
horses are European. 

In the eastern half of the United States Shropshire sheep pre¬ 
dominate. Rambouillet are grown in all parts of the country, but 
are ver>' numerous on the ranges of the West. 

Percheron horses predominate, but there are considerable num¬ 
bers of Delgian, Shire and Clydesdale horses. 



FlO. 14—CROP YIELDS PER ACRE EAST OF THE MISSISSIPPI RIVER. 
1864-1927 

Yiaidt declined during the agrioultural deorostion of the '80s and rose 
rapidly thereafter. The increase was stopped by the agricultural depression 
following the World War 

Crop Yields.—Comparisons of yields of small grains and 
potatoes in Europe and the United States are often made and 
erroneous conclusions drawn. Thi.s i.s often assumed to be due to 
differences in methods of farming. However, they are flue pri¬ 
marily to climate. Most jiarts of the United Stales arc too hot for 


T.MU.r, XXI. ('ro/> Yields Per Arrr, in Puskrls, i(j2i 2^* 


( 'orn 

Wheat 

Rye 

( )Uls 

hill ley 

To (a 
toes 

United States . 


13-8 

13-0 

30-8 

24-8 

107 

I-.uropc .... 

10-3 

18-4 

20-5 

35 '8 

-’3 4 

169 

.Vsiii . 


118 





Soul hern hemisphere 

21-4 

I ■’ - t 



M -7 

»03 

Iowa 

30-9 

IQl 

17-6 

36 T 

28-() 

86 

Maim* .... 


24-4 


38-6 

29-0 

20 2 

lielgiuni 


38-9 

5()-8 

62(> 

40-1 

266 

( k-rnuiny 


2 7 3 


44 J 

. 5 1 -3 

188 

Fnglund and \\ ale.s 


3 2 0 


47'4 

-' -s 

-.31 

I-'rance 

17-8 

5 

18-5 

35-3 

20-0 

*-X 5 1 


*U.S. 1 Icpartinciit of .Virricultnre Yearboo!.;, 


the best yields of small grains and potatoes. The yields of these 
crops arc much below the European, but corn yields are much 
higher. Europe obtains fbu. more wheat and oats t)er acre than 
the United States, but produces 8bu. less corn (Table XXI.). The 
best yields of small grains are obtained in countries too cool to 


PvuLf; XX. timber if Ro^istend Ptirr-hrrd AniituUs on Farms in Ike Untied States, 1^20* 


beef c-attle 

Dairy 

tattle 

Sheep 

Hogs 

Horses 

Shorthorn .j 1(1,905 

Holstein- 








lleri'ford 405.582 

l-riesian 

5 28,(.21 

Shropshire 

124.454 

Duroc-Jersey 

819,117 

Percheron 

70,613 

.AtxTdeen Angus 108,524 ! 

It*rs('y 

^.31.834 

Rambouillet 

I o(>,<S 49 

Poland (-hina 

726,504 

Belgian 

10,838 

Rolled Durham ('i,7(»4 1 

(iuernsey 

7044 h 

Merino 

50,920 

Chester White . 

191,207 

Shire 

5 /'1 7 

..- _ _i 

.Ayrshire 

30..50O 1 

' Hampshire Down 

. 5 «, 8 i 3 

Hampshire . 

108,782 I 

Clydesdale 

4,248 


*f'\mrk <nlh Census of the United Statrt^ ic>ao, p. 637 and fT. 


probably inditate (he relative numliers of the different breeds and 
the Idood characteristics of the grade animals. Shorthorn and 
Hereford cattle are the most imtiortant beef breeds in the United 
States (Talde XX ) Nearly all of the steers that go to market 
are typical Shorthorn, Hereford or Angus cattle. The majority 
of the dairy tattle are Holstein-Friesian or Jersey, although 
Guernsey are rapidly increasing. In the southern States, the ma¬ 
jority of the cattle are of the Jersey ty|>e: in the northeni States, 
the majority are of the Holstein-Friesian type, hut the Jersey, 
Guernsey and Ayrshire tyjx's are quite numeroas. 


raise corn. The yields of potatoes in Belgium arc over twice the 
yields in France. The small grains yield nearly twice as much as 
they do in France. France is warm enough to obtain small 
yields of corn, whereas Belgium raises practically none. The 
yields o! all small grains and potatoes in France are higher than in 
the United States. Wheat yields are 8bu. higher, but com yields 
are lobu, less. The same comparisons are shown in different parts 
of the United States. The average yield of potatoes in Maine is 
higher than that in Germany, England or France, and nearly as 
high as that of Belgium (fig. 14). 
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The yields of small grains and potatoes in Maine are higher 
than those in Iowa, but Iowa yields of corn averaged nearly 4obu., 
while Maine raises very little of this crop. The small-grain yields 
in Iowa arc about the same as those in France, but corn yields are 
twice as high. The only part of the United States that has a 
climate approximating that of Europe is in the State of Washing¬ 
ton, west of the Cascade mountains. Some of the counties in this 
region had yields of over 4obu. of wheat per acre in 1925, and 75 
to 8obu. of oats. Crop yields are exceedingly v'ariable. The yearly 
variations and the long-time tendencies are shown in fig. 14. The 
low prices in the period of the over-expansion from 1S80-90 
caused yields to decline. Rising [)riccs caused yields to increase. 
The rapid advance was checked by the agricultural depression 
following the World War. 



the Atlantic coast. Each dot represents 100,000 lbs. 

Fertilizers.—A very small amount of fertilizer is used on gen¬ 
eral farm crops. Most of it is used for cotton, tobacco, potatoes 
and truck-crops on the sandy soils of the Atlantic coast (fig. 15). 
The quantity of fertilizer used is decidedly variable from year to 
year, depending primarily upon prices received for cotton and 
tobacco in the preceding year. About two-thirds of the total fer¬ 
tilizer is acid phosphate. Ground limestone is not listed among 
the fertilizer materials in Table XXII., but is one of the very 
important materials needed on American soils. 


Taulk XXII. Rdalivt' Jmporlame of JurtHhcr Mahrial Usr-d in 
llic United Suites* 


Malt-rial 

Ton.H 

Phosphorus group: 


AckJ phosphate. 

4,600,000 

Raw ground bones. 

102,000 

(Ground steamed bones. 

57,000 

Organic nitrogen group: 

Tankage . 


790,000 

Cottonsc-ed-meal. 

280,000 

Fish strap. 

260,000 

Mineral nitrogen group; 


Nitrate of soda. 

153,000 

Sulphate of ammonia. 

143,000 

Potassium group; 


Kainit . 

405,000 

Muriate of potash. 

1 215,000 

Manure salts. 

20<>,000 

Sulphate of potash 

41,000 


•E. E. Vial, “Prices of Fertilizer Materials and Factors Affecting the 
Fertilizer Tonnage,” Cornell University Agricultural Experiment Station, 
Memoir 119, 1928. 


Most of the soils in the eastern half of the United States need 
limestone for the best growth of clover. In recent years, methods 
of grinding limestone have been so cheapened that vast quantities 
will be used as soon as agriculture becomes more profitable. 

Cropping Systems. —In most parts of the United States cer¬ 
tain principles of cropping are followed, but fixed rotations are not 
common. In regions where timothy and clover are grown, they are 


usually seeded with wheat or oats. If com, oats, wheat, timothy 
and clover are grown, they are commonly planted in that order. 
In the better parts of the corn belt, corn may be planted two or 
more years before it is followed by oats. From southern Pennsyl¬ 
vania to Kansas, there is a region which is too hot for oats. Corn 
can be harvested early enough ti) plant winter W'heat. The common 
rutaliun is corn, wheat and clover. In the northern States, po¬ 
tatoes arc commonly grown in a three-year rotation of potatoes, 
oats and clover. Alfalfa lives .so long that it is usually left for 
an indefinite number of years, t'orn follows alfalfa when grown 
in rotation with it. In the cotton bell considerable land is planted 
in cotton year after year, but an increasing number of fanners 
are using cow peas, v’clvet beans or other legumes in the rotation. 
In the arid regions, wheat is the pre-eminent crop. Since it pays 
so much better than most other crops, much of the land is planted 
to wheat for many years in succession. 

Diversity.—When a sell-sufficient agriculture wa,s followed, 
each farmer grew many kinds of crops. This system was very 
wasteful of time. No region is well adapted to all crops, so that 
low yields were ofU n ol)lained. The small acreage required a large 
amount of time per acre. A large production was not required, 
becau.se all that vva.s necessary was to supply the farmers’ needs. 
With the introduction of mathinery, it became necessary to have 
an income ami sullicient acreage to u.se machinery effectively. 
There has been a steady moxeim nt to grow the major part of each 
crop in the region that is best adapted to it. Most farming com¬ 
munities specialize on one or a fi w products. For instance, 82% 
of the hens in Sonoma count)’, Calif., in 1924 were kept in flocks 
of over 900; 50% in Suffolk county, Long Island, N.Y., were 
kept in flocks of more than 450. One-half of the cows in New 
York State are in herds of 20 or more. 

In some regions, several jiroducts pay about equally w'ell. Such 
regions are quite diversified. In others, the second-best product 
yields a very poor return, compared with the best. Such regions 
are highly specialized. Cotton, peanuts and tobacco have been in¬ 
creasing so rapidly that the percentage of farms re[)orting them 
incrca.sed in the 25 years ending with 1924 (Table XXIII.). The 
acreage per farm also increased. For nearly all the other crops, 
the i.)t;rcenlage of farmers growing the crop decreased in the 2$* 
year period. In every c ase shown in Table XXllI., and for nearly 
all other crops, the acreage grown per farm increased. 


Tablf. XXIII. Per Cent of larnis (innrhiy, F.,uh Crop and Acres Grown 
per Form 



Per cent of 

Acn*s per 


farms 

farm 


repo 

rung 

rei>orling 



1924 

1 H()q 

1924 

Corn .... 

Si •() 

74 ■ 7 

20-2 

20-7 

Oats. 


.U-i 

14 0 

i8-8 

Kye. 

-SI 

.fO 

7-0 

16-3 

I’otatoes . 

49-4 


1 0 

» ,3 

Sweet potatoes. 


!0S 

0-5 

0-7 

Cotton. 

..' 4-7 

.to 3 

171 

20-3 

Peanuts. 


3-9 

.r 9 

4’4 

Tobacco . 

." 5-4 

6’2 

3-6 

3-9 

Tomatoes 

.V.t 


0-7 


Cabbage . 

60 

I Q 

0-4 

*•4 

Ileans, dry. 

4 3 

2-4 

1 -9 

10*9 

Onions, dry. 

4 3 

0-9 

0-2 

t-6 


The increases are particularly striking for vegetables and other 
minor crops. The farmer who grew lettuce in the mountain States 
produced an average of sac. per farm, and on the Pacific coast 
9 acres. In the Pacific coast States, those who grew beans raised 
38ac. X)er farm. Those who grew sugar beets in the mountain 
States grew i8ac. per farm. In the west north central States those 
who grew corn raised an average of 45ac. Those who grew winter 
wheat raised an average of 6sac. 

The percentage of the farmers growing hogs decreased from 
08 to 57 in 15 years, and those keeping dairy cows decreased 
from 81 to 59%. The percentage keeping poultry decreased only 
slightly, but the numlwr of thickens kept per farm increased 
nearly 50%. A considerable part of this is due to the esiat^Ii?!?- 
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mcnt of large cornniercial flocks of from several hundred to 
several thousand hens. 


Tahu: XXIV. 


Hogs 

Hairy lovvs 
Sheen 
(Tiiekens . 


A'lnnhi'r of Far mi Hr porting F^vh Kind of I.ivc-Stofk 
iind \umher of Ifrad for Farm 


1 Lc-ru 

rnt of 

Sumlicr of 


head rn-r farm 

1 rcfMi 

rung 



[ 11)10 

10 JS 

loro 

1025 

: o.s 

S 7 

Vi 

14 

1 

.SO 

4 

0 

1 

7 

80 

«.-i 

i , 

HO 

.SO 1 

74 ^ 


Co-operation.—There has been a rapid inrrca.sc in the amount 
of business done to-opi-ratively. In 19^4, the farmers 

marketed their products co-o()erativi‘ly and (F/r, did some co-op¬ 
erative buying. In some part.s of the country co-operative lire 


Tatii.k XXV. Vnltu' of Farm Prodwts Part huM‘d and Sold 

( 'o oporatinrly, i ,yj /* 


I)i vision 

.Amount 


pur< liased 
c 0 ojK-ratively 

eo-oiK-ratively 


$ 

$ 

\cw England ... 

';,7o«>,un 

-’o, 74 S,.t 26 

Middle .Atlantii 

7, r/o,o(M 

5 o .2 73 ,(;oo 

least North Central 

17,088,188 

i4 5,o()H,ogo 

West North ( entral 

25,7.10,407 

202,454.272 

.South Atlantic 

4 ,<j 08 ,o .'8 

74,470,620 

least South ( entral 

2 ,n()l,SIi 

40,827,190 

West .South Central 

2 , 7 O 2 , 0<>0 

75,724,101 

MountJiin. 

i,7o<),58i 

.SS.04.C.tt)4 

I‘riclfir 

0,.184,1,78 

I 1 5,871,486 

United States 

75 ,o 7 i,fO(> 

•858,284,487 


•r..V. (H/.s, 


\grii ulliirr, 1(^25, pt. pp. lO iS. 


insurance is practically universal. Large numbers of farmers 
borrow co operatively through the Federal land banks. In 1924, 
the farmers purchased $76,000,000 worth of products co-opera¬ 
tively, and sales amounted to $858,000,000. In Iowa, tenants did 


In Feb. 1928, there were 461,719 farmers using the system. The 
total loans outstanding amounted to $1,463,918,114. 

The land-bank sy.stem i.s under the general supervision of the 
Farm Loan board, which is appointed by the President of the 
United States. Each bank is managed by a board of directors. 
Three of them are appointed by the Farm Loan board, four are 
elected by the borrowers, but the seventh is subject to approval by 
the Farm Loan board. The banks obtain their funds through the 
sale of bonds to the investing public. They cannot charge the 
borrower more than 1% above the rate paid on the bonds. The 
Federal Land Bank bonds sell at a low rate of interest, so that 
these banks are usually the first to reduce interest rales. All the 
profits above the amount set up as reserves are returned to the bor¬ 
rowers as dividends on the stock held by the farmers w'ho borrow. 
Each borrower is required to invest $5 in stock tor each $100 bor- 
rowc*d. Most of the loans are made for 20 or 36 years. When the 
banks were first started, the usual method of payment was 1% 
on the principal the first year and an equal total payment in each 
successive year. The interest payments steadily declined and the 
payments cm principal steadily increased. A form of loan now 
coming into general use require.s payment of the total principal in 
20 or 33 years by paying 5 or 3 percent of it each year, in addition 
to payment of interest^ This makes the total payment decrease 
each year. It allows the farmer to pay more than one instalment 
on the principal when he has a good year and skip payment in a 
bad year, ijrovided he had paid in advance in the good year. 

The portion of the mortgage business done by the co-operative 
Federal land banks is rapidly increasing. Life insurance com¬ 
panies, jirivate land banks, mortgage conqianies, banks and indi¬ 
viduals also lend money on farm mortgages. The Federal Inter¬ 
mediate credit banks owned by the Federal (Government, but 
managed by the land bank offiter.s, k-nd money to marketing 
agencies on warehouse receijits and discount notes for banks and 
credit corporations. Most of the short-time credit used by farmers 
is furnished by banks or by dealers who sell goods on time. For 
tenant farms, landlords suf)ply considerable credit. It is expen¬ 
sive for dc*alers to furni'h credit; consecpiently farmers pay a very 
high rate of interest. Fart is paid as interest, but a large part is 
covered by charging a high price. Mortgage credit is readily 


XX\T. Relative Importaiue of Co operative Agendes in the Nuniher, Mcmhrrship and Volume (f Iht\ine.\<:, lusj* 


Nurrdicr of associations 

Number of members 

4 'otal amount of business 

.Amount of busines.s per 
organi.ation 

Amount of business per 
member 




Niimher. 


Amount, 


.\mnunl, 



('orumodity 

Number 

Commodity 

000 

Commodity 

000,000 

Commodity 

000 

{ oniniodity 

Amount 




omitted 


omitted 

« 

omitted 








$ 


$ 


$ 

1Grain 


(irain 

520 

('.rain . 

7.50 

Tobacco 

8-750 

ITiiits and 










I vegct:ibles 

LS.Sb 

Dairy 

2,107 

1 )airv 

4O0 

Dairy . 

S,v 5 

Cotton 

1.240 



Five slock 

1,770 

Live .stock , 

400 

Live stock . 

420 

Poultry 

5 '’.i 

(.rain 

1,442 

I ruit and 


Colton 

500 

Fruit and 


.Niit.s . 

410 

Dairv 

1,164 

vegetal lies 

1.247 

'lohaico 

400 

vegetables 

2S0 

i Dairy 

244 

Poultry 

800 

Miseellaneous 


Miscellaneous 


Ciitton 

150 

I'riiits and 


! Nuts . 

800 

buying 

t. 2«7 

buying 

247 

M i.scellaneous 


vegetables 

226 

Live-stock 

800 

.Miseellaneous 


Pruil.sand 


buying 

Li .5 

('.rain 

225 

Miscellaneous 


srdling 

O08 

! vegetables 

I So 

'Pobaeco 

go 

1 ,ive-stock 

181 

Inlying . 

547 

Cotton 

1 21 

Mis< ellaneous 


M isccllaneous 


M i.scellaneous 


Cotton 

500 

\V<M )1 

ot 

selling 

17.1 

selling 

74 

buying . 

III 

Miscellaneous 


poultry 


Wkiol 

.50 

Poultry 

40 

Wool 

110 

selling 

428 

Nuts . 

.SO 

Poultry 

50 

Nuts . 

lO 

Miscellaneous 


Tobacco . 

400 

Tohaico 

24 

Nuts . 

20 

Wool . 

10 

selling 

loO 

Wool 

200 

Total or 1 



j 







average ; 

10,804 


2.700 1 


2,400 


222 


880 


*R. H. f.lsworth, “.Agricultural Co-OfK'ratic'c Associations,*’ United States Hepartment of .Agriculture, Technical Bulletin 40, pp, 22, 27, 29. 
Jan. to.'S. 


almost twice as much co-operative purchasing and selling as did 
the owners Grain, dairy products and live-stock were the leading 
products handled 

Credit.—Co-oix‘rative credit is available through the 12 Fed¬ 
eral land banks. Although called Federal, the Federal Govern¬ 
ment owns no share in eight banks, and only 1% of the total 
stock of the 12 banks; all other stock is owned by the borrowers. 


available on easy terms, but equally good short-time credit 
facilities have not been develofjed. 

Roads.—Now that the horse has been so largely supplanted by 
automobiles and trucks, the road question has l>ecome of great 
importance to farmers. Roads are used even more as interurban 
thoroughfares than by farmers. Formerly all roads were consid¬ 
ered local and practically all support came from the localities. 
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Now that roads have become national, farmers are often taxed to 
build roads for city use. On the primary highways in Pennsylvania, 
New York and Maine, 5% of the traffic was farm travel, in 
Georgia, g%, and in Illinois, 10%. Much more than this per¬ 
centage of maintenance is usually contributed by farmers. In 
i9-5i 7-5/0 farms were on hard-surfaced roads and i sro 

on gravelled roads. The percentage on hard-surfaced roads was 
highest in the Middle Atlantic Slates, averaging 22%, but the per¬ 
centage on cither hard-surfaced or gravelled roads was highest in 
the east north central and Pacific States (Table XXVU.). From 
the standpoint of agriculture, the most important problems are the 
increase in the number of lateral roads and an adjustment in the 
methods of financing so that the local communities will pay no 
higher percentage of the cost of construction of these roads than 
their use is of the total use. 


Taiu.c XXVTT. Prr Cent of Total Sumber of Farms on Dilferent Kinds 
of Roads, 
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c 

0 

ID 
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dirt 

nimpr 

dirt 

2a 
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C 
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< 

New I'lnfzland , 


12-0 

24-4 

.•2-4 

38-1 

I 8 

.Mi.ldk- Atlanlic 

(y 2 

iti'O 

Ml 

13-1 

SO-o 

4-7 

3-‘ 

I'.ast North Central 

5'0 

g-6 


17-0 

.3-f-i 

West North Central 

o-S 

oti 

10-4 

44-h 

40-5 

.3-1 

South .\tlajitic 


2-8 

.30 

.34--M 

53--’ 


I'^asl South t'entral 

0-6 

()-4 

15--’ 

280 

47-0 

2-8 

West South Central 

0-7 

O-H 

111 

404 

44-4 

, 2-6 

Mountaiti 

-’■I 

0-4 1 

13-.3 

i .35-5 

4.3 •« 

5-0 

Ihuilic .... 

QO 

7-3 

20() 

20-7 

-’7-7 

1 S-4 

Unitetl Slates 

-■■5 

5-0 

i4-<) 

1 4 

43-1 
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Tenancy.—About two-fifths of the farms in the United States 
are operated by tenants and the percentage is increasing. As the 
amount of machinery and other capital necessary to start farming 
increases, a longer time is required for a hired man to accumulate 
(‘nough property to become an owner. 

d'he percentage of tenamy is highest in the southern States 
where there arc many negro tenants, and in the Middle West, 
where the capital per farm is high (Table XXVTII..). In New 
F.ngland, only of the farms are operated by tenants and in the 
west south central States 53'yv', are so operated (Table XXIX.). 
'Phe most common form of tenancy is to share the crop for the 
farm. In regions where live-stock is produced in considerable 
(juanlities. the live-stock products are also shared. About one- 
fifth of the tenants pay cash rent. When a share of the product 
is given as rent, the fraction is usually one-third, two-fifths, one- 
half. etc. The difference between two-fifths and one-half may be 
very large when expressed in dollars. I'or this reason, a consid¬ 
erable number of share tenants pay some cash in order that the 
contract may be more closely adjusted to the value of the lease 
(Table XXX.). 

In the cotton belt, two other forms of tenure have been adopted, 
primarily for negro tenants who require close supervision. One 
of these is called standing rent, in which the tenant pays a given 
quantity of cotton or other crop, regardless of the yield. All that 
he raises above this quantity is his own. This is intended to 
encourage more attention to the crop. 


Table XXVTTI. Number of Farms in the. United States 
Classified by Tenure, iSHo-igzo* 


Year 

Number of 
owners and 
managers 

Number of 
tenants 

Per cent 
tenants 

1880. 

2,984,301) 

1,024,601 

26 

1890. 

3,269,728 

1,294,913 

28 

1900. 

3.712,408 

2,024,064 

3 .S 

IQIO. 

4,006,826 

2,354,676 

37 

1920. 

, 3 . 993.-539 

2,454,804 

38 

1925. 

3,909,032 

2,462,608 

39 


* Fourteenth Census of the United States, 1920, vol. v., p. 124. 


Table XXIX. Per Cent of All Farms Operated by Tenants ipao* 


Division 

Per cent 

New England 

7-4 

Middle .-Ulantic. 

20-7 

l-^st North C'entral. 

28 -1 

West North Central. 

34 --’ 

South .Atlantic . 

46-8 

East South Central. 

40-7 

West South C'entral. 


Mountain ... 

CC 4 

I’acilic 

20- 1 

United States . . 

. 38 -. 

*Fourleenih Census of the Unilej States, 1920, vol. v. 

P- 133 - 

Table XXX. Numbtr of Tenants in the United Stales, 


Number 

Share tenants . 

1,117,721 

tToppers. 

561,091 

Share-cash. 

127,822 

('ash tenants. 

480,009 

Standing renters. 

104.996 

Unelussifieil. . . 

(' 3 «i 65 

Total . 

2,454,804 

* Fourteenth Census of the United States, 1920, \'ol. v. 

, p. 148. 


The cropper system is also classed as tenant farming, but is, in 
reality, half way between hired labour and tenancy. The owner 
of the farm furnishes mules and ec^uipment, feed, fertilizer and 
living expenses for the worker. The worker receives a share of the 
crop and agrees to repay money advanced for his living. If the 
crop is good, payment is made; if not, the landlord may lose the 
money. 

Farm Labour.—Before the World War. wages of farm labour 
were highest in the western States. Following the war, competition 
W’ith nearby cilie.s made farm wages in New York higher than in 
the West. Wages are lowest in the southern States, the average 
monthly payment in Alabama being less than one-half of those in 
the North (Table XXXI, ). 


Table XXXI. Farm ll'a/,rs hy the Month, ivith Board 


A'ear 

.\CW’ 

York 

' 

Penn¬ 

syl¬ 

vania 

•Ala¬ 

bama 

I'exas 

Iowa 

North 

Dako¬ 

ta 

Ore¬ 

gon 

United 

States 






y 

$ 


... ..... 

$ 

T910 14 

24.56 

19.7.5 

>.3-56 

18-74 

29.34 

30.08 

31-40 

20.41 

1910 

23-.SO 

«8.75 

1.3-00 

jH.oo 

28.00 

21).00 

32.00 

19.58 

1911 

2.\.00 

19.20 

13.70 

18.40 

28,30 

28.<)0 

31.00 

19.85 

1912 

24 40 

19.80 

13 70 

I().00 

29.t)0 

30-30 

31.00 

20.46 

1913 

2S-.50 

20.60 

14.40 

19-20 

30.70 

31.00 

31 -oo 

21.27 

1914 

25.40 

20 40 

13.00 

19. 10 

30. 10 

31.20 

32.00 

20.<)0 

>915 

25.40 

21.00 

12.50 

iS. 70 

.31.10 

32.00 

.D-30 

31.oH 

1916 

29.40 

24.00 

1 2.50 

20.40 

34-10 

33-2 0 

,34-50 

23.04 

1917 

35-00 

30 00 

16.00 

25.00 ! 

41.00 

41.00 

44-00 

28.64 

1918 

40.00 

34-00 

21.20 

31.00 

50.00 

52,00 

58,00 

.35.12 

1919 

43'30 

37.80 

25-50 

3S.H0 

55 00 

56 00 

64.00 

40.14 

1920 

54-40 

47.00 

29.30 

4,'?.oo 

66-35 

70.00 

68.00 

47.24 

1921 

40.00 

35 00 

17.00 

26.00 

39-6 o 

40 00 

44-50 

.30.25 

1922 

.39.70 

.33.00 

17.60 

24.20 

36.80 ! 

38.70 

4.3-50 

29.31 

>923 

4 5-.50 

38,00 

19.90 

28.30 

43.30 

40.30 

52.50 

3.3 09 

1924 * ; 

47-30 

39.24 

21.67 

29.3.3 

43.82 

41.92 

45 93 

3.3.34 

192.5* 1 

48.40 

39.42 

23 46 

27.75 

44-58 

4.3-17 

45-79 

33.88 

1926* 1 

49.60 

40.63 

2 2.00 

28.67 

4.5-79 

44-17 

49-^5 

34-85 

1927* ! 

49.42 

40..’ f 

2I.0H 

26.83 

49.02 

44,58 

49.96 

34.93 


^The quarterly wages published hy the U.S. Department of Agriculture 
were weighte<l in the following manner to obtain the average yearly wage 
rate: April i; July 2; Octoljer 2; and the following January i. 


Farm wages are influenced by pricc.s of farm products and by 
conditions of employment and wages in cities. Near industrial 
centres, city wages have more effect on farm wages than do prices 
of farm products. For the United States as a whole, the wages 
of farm labour arc influenced more by prices than by city wages 
(fig. 16). The average hours worked by farm operators per year 
are 3,020, but there is great variation from this average in different 
areas. The negroes take so many holidays that the farm labour 
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rep<>rtecl for some of the southern States amounts to only 2,034 
hours. The total for Wisconsin is 3,421 hours. Since this is a 
dairy State, a larRe amount of work is done on Sundays and in all 
seasons. The Wi.stonsin farmer works about two-thirds more 
hours than farmers in some of the southern Stales and many more 
than farmers in China. Hard work is an important factor in the 
prosix^rify of the American farmer He spends more years in 
school than does the Asiatic or ncRro farmer. He works more 
hours per year and usually is able to retire earlier. He may work 
fewer hours in his lifetime than the Asiatic farmer. In the regions 



Fig. 16.—prices received by farmers for farm products, farm 

WAGES, CITY WAGES. 1910-1914 100 ON GRAPH 


When term price* rote, farm waoet rote more repldly than city vraget. 
When farm price* fell, farm wag** f*ll. hc^t city wage* remained high. Perm 
wagei are mure affected by farm pricei than by city wages 

that depend on crops, the amount of work during the summer is 
much higher than in the winter, llecause of the use of machinery 
and the character of the population, the amount of work done per 
worker is very great In China and India, there are 2ar. of crop* 
land per worker engaged in agriculture; in England, o; and in 
Iowa, 56 When the high yield of t orn i)cr acre is considered, this 
large acreage indicates the v'ery high production per worker in 
Iowa. The proiluction per worker in the southern Stales is much 
lower bet ause negrt)es do so much of the work. They accomplish 
much less per hour lx*cau.se so little machinery is used. There arc 
only loac. of croj)s p<‘r person engaged in agriculture in South 
Carolina. While fames in the United States are large in acreage 


compared with those of Europe or Asia, they arc small if measured 
in terms of workers. The labour force of the average farm consists 
of the operator, one hired man for each three farms and one mem¬ 
ber of the family assisting the operator for each three farms. The 
average farm, therefore, has less than two workers (Table 
XXXll.). 


T.ablf. XXXII. Number of Acres of Crop I^nd per Person Employed in 
A floriculture 


Country 

.\cres of crop 
land per 
worker 

China. 

2 

India. 

2 

Italy. 

4 

Russia. 

4 

(iermany. 

() 

Helgium. 

6 

I 'rani c. 

8 

England. 

Q 

Scotland. 

>7 

Cnited Stairs. 

24 

South Carolina. 

10 

New York. 

-’4 

C'alifornia. 

2O 

Iowa . 


North Dakota 

TOO 


Yields per acre in the United States arc lower than in western 
Europe, but crop acres per worker are so much higher that the 
production per worker is about three times as much as in Europe, 
and .six times as much as in Italy. From igio-25, the population 
of the United States increased 23,000,000, but the farm popula¬ 
tion decrea.sed over 3,000,000, in spile of which, the crop prodin - 
lion increased about 10%. In IQ25, the farm population was 
2.S,y84,22i, or one-fourth of the total population. 

Many more children arc born on farms than are needed to do 
the farm work. Probably about one-half of (he farm children go to 
cities. There is a constant movement from farms to cities and a 
smaller flow from cities to farms. A ten-year study of this (jues- 
tion in New York State showed that on the average, about five 
persons went to cities from the farm for about every two persons 
that. It'ft the cities for the farm. The rate of movement from year 
to year was primarily dependent on conditions of city employment 
and profits of farming. In 1Q20, the net movement from New 
\'ork farms to cities was 24,000. The following year, unem[)]oy- 
ment in cities W'as .serious and the net movement was only 3,000 


'rMit.i; .\XXIII. Domrstie. Exports from the Cnitai Stales, iqoo 26*—000 omitted 


Years ending 
June 30 

I'ork and 
its prod 
nets, 
|x)unds 

beef and 
its priKl- 
nets, 
jM>unds 

Milk, con 
denstnl 
and I'vap- 
orated, 
pounds 

butler, 

pounds 

Eggs, in 
the shell, 
dozen 

Wheat, 

including 

flour, 

bushels 

Tobacc«», 

unmanu 

faetured, 

pounds 

Cotton, 

including 

linters, 

bales 

Cotton 
seed cake 
and meal, 
pounds 

Linseed 
cake and 
meal, 
pounds 

Cotton¬ 
seed oil. 
crude and 
refined, 
gallons 

Oleo oil, 
pounds 

i<)oo--04 1 

>..■105,217 j 

()30,c)()0 


15.425 

' 3.'25 

igf>,Ooo 

328,321 

6,6()q 

1,074,720 

5-52. >00 

38.792 

147,626 

IQ0 5 00 

1,248,082 1 

500,3.(2 


12,484 

5.430 

r 

321,197 

1 8,303 

I.'73.349 

684,450 

45.863 

188.550 

1010 «4 

O' 3.025 j 

221,513 

',5.774 

4,278 

13.170 

107.103 

302,183 

8,840 

933.288 

691,810 

3^6'92 

116,225 

1015-21 

1,078,017 1 

434.200 

3^3-513 

19,5'0 

20,302 

257,030 

4O8.037 

6,290 

706,718 

397.783 

27,923 

78,154 

tg22 2(> 


I.^8,2 2,( 

'01.475 

7.202 

30.783 

207,237 

40(),h05 

6,904 

5^*7,863 

579.81,5 

8.203 

102,130 


*U.S. Department of Agriculture, Yearbook^ 1Q2O, pp. 1,177-80. 


r.MU.K XXXI\^ Imports into the Cnited States, i^}(y~26*—000 omitted 


Wars ending 
June 30 

Total hides 
and .skins, 
c.Tcept furs, 
pounds 

Wool, un¬ 
manufac¬ 
tured. ixninds 

Coffee, 

pounds 

Sugar, raw 
ami refined, 
pounds 

C^iconut 
meat, broken 
or copra, 
ahreddwl or 
prepared, 
pounds 

Olive oil, 
edible and 
inedible, 
jKiunds 

Molasses, 

gallons 

Tea, pounds 

7'otal 

tobacco, un¬ 
manufac¬ 
tured, pounds 

1900-04 ! 

1905-09. 

1910-14 

iQts-ai 

309,3(0 

372,292 

530,(X>0 

1 ,573.359 i 

436,741 

'55,304 

209,413 

207,584 

304,663 

329,068 

028.799 

065,058 

8(}9,330 

1,2 27,534 
',337.9.50 

3.788,348 

3,922.704 

4,388,801 
5.062,139 
! 8,449,009 

15.010 

45,ia8 

252,370 
358,772 1 

0,746 

32,541 

41,736 

45,472 

"3,967 

13,788 
20,221 
33.859 
"3,669 , 

179,021 

04.342 

98,353 

95,108 

'05,675 

96,089 

28,216 

38,688 

55,790 

66,695 

68,470 


•U.S. Department of Agriculture, Yearbook, 1926, pp. 1,177-80. 
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Exports and Imports. —^The chief agricultural exports are 
cotton, wheat and pork. Nearly one-half of the cotton crop is 
exported. For a number of years before the World War, exports 
of food products declined, but exports of cotton increased. In 
the war period, there was a great increase in exports of food, but 
a decline in exports of cotton. After the war, food exports declined 
rapidly, but exports of cotton increased. 

About three-fourths of the pork exported goes to Europe. Con¬ 
siderable pickled pork and pickled beef go to tropical countries. 
Most of the cotton and wheat go to Europe. Condensed milk, 
powdered milk, cheese and eggs are exported to tropical countries. 
As a whole, the major exports go to Europe and the major im¬ 
ports come from the tropics. The chief agricultural imports are 
sugar, coffee, hides, rubber and wool, all of which have constantly 
increased (Tables XXXTII., XXXIV., p. 416). 

Taxation.— The usual method of farm taxation in the United 
States is a capital levy. The farms are assessed on the estimated 
value at market prices. In most States, machinery, live-stock and 
other personal property are similarly appraised. A certain percent¬ 
age of this appraisal value is taken for school taxes, another for 
local and State taxes. A few States do not levy direct taxes for 
State purposes. Farmers contribute very little direct taxes to the 
Federal Government, as it levies no taxe.s on property. This sys¬ 
tem of taxation was fairly satisfactory when conditions were so 
uniform that the market price of a property represented its in¬ 
come-producing power. Such a method of taxation is unfair to 
industries with a slow turn-over. The most striking cases are 
forests and orchards, which give no returns for many years; agri¬ 
culture as a whole has a ver>^ slow turn-over compared with 
commerce (Table XXXV.). 

So much income is now derived from salaries, copyrights, 
patents, use of mails in advertising, etc., that real estate is no 
longer a good measure of ability to pay. Another difficulty is that 
railroads and manufacturing plants clerivc their revenue from large 
areas, but when taxed as real estate in some political unit, the 
tax does not go to the regions that contribute the busine.ss. With 
the growth in total taxes, considerable dissatisfaction with this 
method of taxation is developing. A few States are discontinuing 
direct property taxes and most States arc raising an increasing 
percentage of their income from other sources. However, revenues 


for schools, roads and local gov¬ 
ernment are based on property. 
Dissatisfaction with this sys¬ 
tem is resulting in increased aid 
for schools and roads from the 
State and nation. 

The changes in taxes on a few 
farms in New York State indi¬ 
cate the increasing burden of tax¬ 
ation. One hundred years ago, 
six days of labour at farm wages 
were required to pay the taxes, 
but now about 37 days are re¬ 
quired. The taxes could have 
been paid with 3bu. of wheat, 
but io4bu. are now necessary. 
In most States, taxes were from 
two to nearly three times as 
high after the World War as 
before. They rose almost di¬ 
rectly in proportion to wages. 
The major portion of the farm 
taxes are spent for labour and for 
salaries of school teachers and 



Fig. 17 .—relation of eize of 

THE UNITED STATES CORN CROP 
TO PRICES 


A crop, 20 % boiow norm&l, in¬ 
creased prices to Iowa farmers 42 %, 
but prices in LIverpooi only 15 % 


Other public employees. Therefore, they rise as these payments 
advance. 


Land Values. —The average value per acre of farms in the 
United States nearly doubled in the 50 years ending with 1900 
and doubled in the following 10 years. Prices declined from 1870- 
80, and from 1890-1900. They rose rapidly from 1910-20 and de¬ 
clined thereafter. The rise in the price of farm-land does not 
indicate an increase in the value of the same property. Thousands 
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of acres of land were drained. Many new buildings were erected 
and others improved. Land was cleared, fences were built, 
orchards were planted. There is no way of telling what portion 


Table XXXV. hidcx Numbers of Farm Taxf s 


Year 

New’ 

York* 

1910-14 

ICX 5 

Ohiof 
1910-14 
- 100 

Texas** 
iQt4 
- 100 

Mis¬ 
souri J 
1010 
and 

1913 

^ 100 

Kan¬ 
sas § 
1910-14 

100 

North 

Dako- 

ta^ 

1910 14 

~ 100 

United 
States§§ 
1914 
= 100 

1880 . 


03 






1881 


()4 


57 

21 



1882 


67 



24 



1883 


71 



3 5 



1884 


73 






1885 





32 



1886 


72 






1S87 

.35 

73 



41 



1888 

56 

73 






i88t) 

<>3 

70 



48 



i8<)o 

04 

73 






189! 

55 

64 



45 

21 


1892 

62 

t >7 




21 


i«03 

f)3 

O7 


<>4 

47 

21 


1894 

02 

07 




'21 


1805 

(>3 

07 



4O 

21 


I 8 q 6 

O2 

{)(> 



4.3 

32 


i8(j7 

60 

07 



45 

21 


i8()8 

58 

f)8 



50 

32 


i 8 qo 


71 



47 

32 


JQOO 

59 

72 


.30 

48 

32 


1001 

Ol 

I 70 



50 

32 


1902 

5.3 

Og 



51 

43 


1903 

62 

70 



()0 

43 


1904 


! 79 



57 

43 


1905 

<»5 

1 



O4 

53 


1 gof) 

O2 

1 87 



()0 

O4 


1907 

08 

89 



73 

64 , 


1908 

77 

99 



75 

74 


jgog 

77 

100 



84 

85 


1910 

8.2 

100 


93 

87 

9 f> 


IQI I 

cj8 

91 



90 

85 


1912 

101 

97 



9<) 

9O 


1913 

>05 

105 


107 

105 

loO 

• 

1914 

1*3 

107 

100 


f lO 

117 

100 

191.3 

122 

13H 



I 20 

128 


jgjO 

123 

136 



1 27 

149 


1917 

M 3 

137 


121 

I4O 

M 9 

loO 

1918 

14O 

149 



158 

181 


iQig 

160 

179 

210 

i()4 

198 

202 

130 

19 20 

198 

208 


1 

242 

277 

15.3 

1021 

19f 

227 



270 

287 

217 

1922 

197 

221 

22O 

2O4 

247 

30 <> 

232 

19^3 

219 

229 

229 

286 


298 

246 

1924 

220 

245 


286 


287 


1925 

1 231 






253 

1929 

234 



1 •• 

1 ■ ■ 

1 

1 250 

1927 




1 ■ ■ 


1 • 

1 250 


S. Kendrick, “An Index Nuniber of Farm Taxes in New York, 
and its Relation to Various ()ther Kconomic FacUrrs,” Cornell University 
Agricultural Experiment Station BulUUin 457, p. 3, Dec. 1926. 

fO. W. Jolinson, “An Index Number of Farm Taxes in Ohio, 1881- 
1924, inclusive,” Ohio Agricultural Experiment Station, the Bi-monthly 
Bulletin, vol. X., No. 9, Whole Number 177, p. 188, Nov .-Dec. 1925. 

•*F. A. Iluechel, “Trend of Taxes on Agricultural Land in Texas and 
Distribution of the Farmers’ Tax Dollar,” Agricultural and Mechanical 
College of Texas BulUtin 334, p. 0, Sept. 1925. 

JC. ()• Brannen and S. D. Gromer, “Taxation of Farms in Missouri,” 
Missouri Agricultural Fjcperiment Station Research Bulletin 93, p. 4, 
Nov. 1926. 

§E. Englund, “Tax Revision in Kansas,” Kansas Agricultural Ex- 
jierimcnt Station BulUtin 28, p; ir, Dec. 1924. Total tax levy of the 
State (mostly farm taxes). 

^R. W. Newton and A. II. Benton, “Some Tax Problems of North 
Dakota Farmers,” North Dakota Agricultural Experiment Station 
Bulletifi No. 203, p. 13, Oct, 1926. General property taxes, excluding 
levies by cities and villages in North Dakota. 

§§H. C. Wallace, “The Year in Agriculture.” Tiie Secretary’s Report 
to the President, Yearbook of the Department of Agriculture 1923, p. 8 
(1924). Data for 1925-27 from Report on the Agricultural Situation by 
the Spixial Committee of the Association of Land Grant colleges and 
universities, p. 20, Nov. 1927. 
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Table XXXVl. Value of Farm I^nds per Acre 



[UNITED STATES 


1850 

i860 

1870 

1880 

1890 

1900 

lOlO 

1920 

1925 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

Maiwachusctts .... 

,•-(2.50 

36.02 

42.64 

4 .T 52 

42.54 

50.21 

67 -. 

00--LS 

107-53 

New York. 

2().00 

38 -.to 

.S 7 -,I 6 

44-41 

44.08 

30.2 1 

5^-78 

69.0/ 

70,95 

Iowa. 

( l . oi ) 

11.or 

25.26 

22.02 

28.13 

43 - 3 ' 

96.00 

.->27.09 

148.87 

Oorgia .... 

4.20 

5-«0 

4.00 

4-30 

6.30 

6.05 

17.78 

44-74 

26.77 

'Ifxas ... 

1.44 

.T 4 « 

3-^7 

4.70 

7.78 

5-30 

I 16.39 

3-’-45 

27.77 

Cailifornia ... 

o.gg 


12.36 

i.S -70 

3 -J -53 

24.56 

SI -03 

104.67 

II 4 -S 7 

United Stjitcf* 

II.T 4 

16.32 

22.72 

I 0 -O 2 

21.31 

ig.82 

1 30.60 

69.38 

53-52 

Acres of land tliat a month’s labfiur 
at farm waves won hi buy 



0.44 

0.65 

0.62 

0.70 

0 40 

0.68 

0.71 


of the in< riMse was <Ju(‘ to im})rov( mcnts and what portion to rising 
prirrs. Trices in typical Stales are shown in Table XXXVl. The 
corn belt is the region of highest land price and has shown the 
greatest increase in prices. 

The acres of land that (onid be bought with the cash jiaid for 
a month's lalxiur in addition to board, are shown in Table 
XXX\'I The largest amount of land that could be bought with 
a month's labour was in 19:15 when one-half more land could be 
[)urr hased than in 1H70 or 1910. Some farmers acquire land by 
gift or inheritance, but the rriiijority acquire it by working as hired 
men or as tenants. The most common single method is to work as 
a hired man and later as a tenant. 

Prices.—American agriculture is characterized by family farms 
operated with machinery on a commercial basis. When the chief 
purpose of the farmer was to raise his own supplies, prices were 
of minor concern A large crop was an occasion for thanksgiv'ing 
and wa.s in fact the origin of Thanksgiving Day. With commercial 
agriculture, a large crop usually brings the American farmers less 
than ^ small crop. lormerly, a large crop meant that the farmer 
would live' well, To-day, with commercial agriculture, it means 
that he lives poorly 

'The relations of the size of the corn crop to prices paid to 
farmers in Iowa, and to prices in Chicago and Liverpool, arc shown 
'PaHTJC XXW’ll. Relation of the Si:e of f’liitrd States Crops to Prues* 


Crop 

('rop 20' j Crop 20',,' 

l)ek)w normal;alx)Vf normal 

IVrcentagc I J’errentage 

Potatoe-..: 

that prices 
were alatvc 
normal 

that prices 
were below 
normal 

Mituicsota farm pri( i' ('1S95 1915) 

so 

>8 

Khodc Island farm price (1895 1915) 

22 

1.5 

Iowa farm pri( i' (1 S;7 1013) 

4 ?. 

-’5 

(’hictigo wholesale price (1S76 1013) 

2<) 

I 7 

I i\erpo()l wholesale price (i8()S i(;i3) 

15 

1 1 

Ueef ( at tie; 

Xchraska farm price (1800 1914) 

50 

.’S 

( hicago \elu)lesaU‘ price (iS(^o loM^ 

'7 

1 2 

United .States retail price (i8(;o 191.U 

1.5 ! 

1 I 


*(;. T. Warren and F. A. fVarson, “Inter-relalionships of Supply and 
Price,” Cornell Cniversity Ai;ri( ullural Experiment Station Bulletin 466, 
Sept. I.).’7. 

in fig. 17 and Talde XXXVII. A crop 2oVe below normal 
ordinarily sells f<ir about above the normal price on Iowa 
farms, but brings only i s'f above the normal price in Liverpool. 

A croj) :o*/c above normal ordinarily sells for about 25^,. below 
normal prices in Iowa, but prices in Liverpool arc depressed only 
about ii* ', . Retail prices of corn meal are only slightly affected 
by the size of the corn crop. A crop of potatoes above nor¬ 
mal depresses the Minnesota farm price 285,'. but reduces the 
Rhcule Islarul farm price only 15^0. The smaller reduction in 
price in Rhode Island is because farmers there are so near the 
consumers that the farm price is more like a retail price. Most 
of the American farm products are so far from consumers, that 
prices fluctuate with extreme violence. Prices to European farm¬ 
ers usually fluctuate less, not only because farmers are nearer the 
consumers, but because so large a part of the product is consumed 
on the farms. Commercial production far from consumers results • 



Fig. 18.—PURCHASING POWER OF THE PRICE OF HEAVY HOGS AT CHI¬ 
CAGO. 1860-1927 

The control of the major cycle* of low prices are from 5 to 8 yean apart. 
If this cycle is of usual length, hogs may decline in purchasing power 
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Fig. 19.—-PURCHASING POWER OF THE PRICE OF SHEEP IN THE UNITED 
STATES. 1800-1928 


Sheep have periods of high and low prices, usually lasting about 4 or 5 years. 
On Jan. 1, 1928, the purchasing power of sheep was the highest ever 
known, 175 
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Fig. 20 .—PURCHASING POWER OF PRICE OF BEEF CATTLE AND DAIRY 
COWS IN THE UNITED STATES. 1880-1928 

The major centres of high and low prices of dairy cows and beef cattle 
occur at the same time. The periods of high prices are about 16 years apart. 
The last high period was in 1915 

in violent price fluctuations. In agriculture, tliis problem is com- 
jjarable with that of unemployment in cities. 

For most industrial products, a year of high prices is one of 
high production, because it takes such a short time to produce 
goods. In agriculture, a much longer time is required to produce. 
High prices result in increased production, but it is from one to 
many years before the increased product appears on the market. 
A retail price of round steak, zo^r above normal, results in re¬ 
ceipts of cattle at Chicago 32% above normal 8 years later. When 
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prices are low, animals are thrown on the market and production 
is checked, but it is some years before the shortage occurs. The 
periods of high prices of hogs are 5-8 years apart; for sheep, 4-5 
years; for beef cattle, about 16 years; for horses, 35 years (figs. 
18, 19, 20 and 21). 

Cost of Distribution. —In 1917, beef sold at retail in the 
United States for an average of 23.1 ij/ per pound. P'armers re¬ 
ceived 8.14^^ per pound for beef cattle. There was a difference of 



STATES. 1880-1928 

Periods of high prices usually are about 25 years apart. Apparently the price 
of horses has begun to advance 



OF NEW YORK FACTORY WORKERS 

Costs of food distribution follow wages, but because of increases in efficiency 
have risen less rapidly than wages 



FOODS, COST OF DISTRIBUTION AND THE UNITED STATES RETAIL PRICE 
From 1916 to 1920, costs of distribution were low and farm prices were 
relatively high. Since 1920, costs of distribution have been high and farm 
prices low 

14.97/ between the farmer and the consumer. In 1921, beef 
cattle retailed at 25.59/ per pound, but farmers received only 5.53 
cents. In 1917, the retail receipts from a i.ooolb. live steer 
amounted to $143.70, In 1921, they amounted to $159.20, In 
1917, it cost $62.30 to distribute the beef and in 1921 it cost 
$103.92, so that farmers received $81.40 in the first case and 
$55 30 in the second. Some persons believe that the lower farm 
price in 1921 was due to over-production, but retail prices were 
higher than in 1917. 


For the five years before the World War, the average cost of 
distributing the beef from a i.ooolb steer was $49. Following 
the World War, it wms over twice as much. In each case, the 
farmer received the balance. The cost of distributing foods is 
primarily city wages (fig. 22). When financial inflation occurs, 
wages and the cost of distribution are low, relative to retail prices, 
and farm prices are very high. When financial deflation occurs, 
wages and the cost of distribution remain high and farm prices 
are low compared with retail prices (fig. 23). See United States, 
ffisfory, 1929-35. (G. F. W.; F. A. Pe.) 

Agricultural Chemistry. —Agricultural chemical investiga¬ 
tions in the United Stales arc conducted in the various bureaux 
of the Federal Department of Agriculture, in the agricultural 
experiment stations of the States, in many universities and re¬ 
search in.stitutions and in the laboratories of various industrial 
establishments. 

The chemical control of commercial fertilizers and the study 
of fertilizer action upon the growth of crops engaged at first 
almost the exclusive, attention of agricultural chemists in the 
United States. The .study of cattle feeds for regulatory and re¬ 
search purposes was next taken up and finally, with the pa.s.sage 
of State and Federal pure food laws, the diet of man began to be 
investigated—first for the prevention of adulteration and then 
for the improvement of human iiulrilion. The .sequence of plant, 
animal and man, although apparently illogical as regards impor¬ 
tance, was the natural order of research development. The passage 
of State and Federal laws governing the purity of insecticides 
made a further increase in the regulatory activities of agricul¬ 
tural chemists in America and the experiment stations liegan to 
find their investigational work so seriously disturbed by regulatory 
interferences that many of these institutions felt obliged to 
transfer all work of chemical control to State chemists. The 
policy of .separating research and control work has been adopted 
by most of the State exiieriment stations. It was put into effect 
in the U.S. Department of Agriculture in 1927, when the execu¬ 
tion of the Food and Drugs Act, the Insecticides Act, the Tea 
Inspection Act and the Naval Stores Act wa.s transferred from 
the Bureau of Chemistry to the purely regulatory Office of Food, 
Drug and Insecticide Administration. The agricultural chemical 
research work of the department upon soils, fertilizers, foods, etc., 
was consolidated in a new Bureau of C'hemistry and Soils. 

A survey of the last classified list of projects of the U.S. agri¬ 
cultural cxiieriment stations shows that of a total of 6,610 projects 
some 1,400, or about 21%, involve various applications of chem¬ 
istry to agriculture. Of these 412 relate to fertilizers and ferti¬ 
lizer experimentation, 1S8 to soils and waters, 172 to animal nu¬ 
trition and 117 to human nutrition. Agricultural chemical investi¬ 
gations as a whole follow the numerical order of plant nutrition, 
animal nutrition and human nutrition. Individual .State experi¬ 
ment stations .specialize in particular types of research, lysimetcr 
studies upon percolation in soils, for example, being given the 
most attention in Tennessee, soil acidity in Rhode Island, alkaline 
soils in California, vegetable prolein.s in Connecticut and animal 
calorimetry in Pennsylvania. The lines of investigation depend 
naturally upon the predominating agricultural needs of each sec¬ 
tion, chemical investigations upon dairy products being stressed by 
New York, Wisconsin and other large milk-producing States, those 
upon flour by Minnesota and the other wheat-growing States, those 
upon sugar production by the cane-growing States of the South 
and the beet-producing States of the West and those upon com 
by Iowa and other large corn-growing States of the Middle West. 
The most active subject of agricultural chemical research in 
America at the present time is that of vitamins, 23 of the State 
experiment stations conducting investigations in this field. Other 
investigations upon vitamins are being carried out in the research 
laboratories of various universities and in the bureaux of the U.S. 
Department of Agriculture. 

In the U.S. Department of Agriculture agricultural chemical re¬ 
searches are conducted in the bureaux of chemistry and soils, 
plant industry, animal industry, dairy industry, forestry, entomo¬ 
logy, home economics and agricultural economics. Among the 
more important chemical projects of these bureaux are investigu- 
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tions upon soils, fertilizers and nilro(?cn fixation; foods and food 
technology; human and animal nutrition; plant constituents; in- 
sedicides and funjficides; chemistry and technology of tanning 
materials, leather, pajwr, farm fabrics, sugar, starch, oils and fats; 
meat products, dairy products, forestry products, etc.; storage of 
fruits, cereals and vegetables; utilization of farm wastes; spon¬ 
taneous combustion; deterioration of agricultural products; cx- 
plo.sions of agricultural dusts; and methods of agricultural chem¬ 
ical analy.sis. Important agricultural chemierd researches are also 
r(jndufted in the United States in the laboratories of the large 
p;uking houses and other industries which utilize agricultural 
products. 

The most important agricultural chemical organization in the 
United Stales is the Association of Official Agricultural Chemists 
(established 1.SH4 ) which publishes a journal and books of methods 
upon agri( ulturai chemical analysi.s, (C. A. U.) 

EXPERIMENT STATIONS 

In the United Slates experiments were early conducted 
by the agricultural colleges, but not until 1875 was the first 
American experiment station with State support established. 
This was situated at Middletown, Conn., under Dr. W. O. At¬ 
water, and later removed to New Haven with Dr. S. W. Johnson 
as director. It still survives as the oldest American station. The 
University of California next provided funds for a station at 
berkeley, under the leadership of Dr. E. W. Hilgard. Other 
States soon follow'cd, so that by 1887 there were about 18 stations, 
.some with mt;agre su[)porl. 

The movement for a nationally sui)ported system of experi¬ 
ment stations culminated in the passage of an act apiproved on 
March 2, 1.^87, and designated the Hatch Act, in honour of its 
champion, Hon. William H. Hatch. It authorized an annual 
appropriation of $15,000 for an experiment station in connection 
with each of the agricultural colleges established under the Land 
Grant Act of 1862. This gav'e a marked impetus to the exiJeri- 
nient slation.s, and States which had not previously provided 
them promptly took advantage of the act. In 1906 the fund was 
supijlernented by the Adam.s Act, designed especially to promote 
original scientific investigation of agricultural problems. On its 
maturity in iQii this act doubled the annual Federal support. 
This was again enlarged in 1925 by the Purnell Act, which 
authorized an increase of $20,000 to each State the first year, 
with annual adtlitions of $10,000 until $60,000 was reached and 
also extended the scope of re.search to include agricultural eco¬ 
nomics, home economics and rural sociology. In addition to the 
grunts under the two previous acts, each Stale will thus receive 
$90,000 in 1950, or an aggregate of $4,320,000. The Federal 
grants are lilK'rally supplemented by State appropriations, aggre¬ 
gating about three times (hose from the Federal Government. In 
Alaska, Hawaii, Porto Rico, Guam and the Virgin islands, experi¬ 
ment stations are maintained w'ilh special congressional appropria¬ 
tions under the Federal Department of Agriculture. The first 
was c.stablished in Alaska in 1898. Experimental work in the 
Philippines is under the insular Government, and receives no 
financial sup[)ort from the United States. 

The Federal Department of Agriculture aids in promoting the 
purposes of the stations through a central office of experiment 
stations, which exercise supervisor)' control ov'cr the Federal 
appropriations, maintains intimate relations with the stations in 
all the States, has charge, of the insular stations, and issues a 
journal, the Experiment Station Record, begun in 1889, which 
reviews the publications on agricultural research throughout the 
w'orld. 'I'he office also publishes an annual report on the progress 
of the stations, 'rhere has thus been developed a comprehensive 
and closely knit system of experiment stations, co-operating with 
one another and with the Department of Agriculture, and sup¬ 
ported jointly by the States and the general Government. Total 
appropriations for the fiscal year 1927 aggregated $1^.733.000, 
including $233,980 for the insular stations. The stations employed 
2,831 p)er.sons in administration and research, some of them only 
part time, in addition to clerks, labourers and temporary help. 
Many of the States also provide branch stations or sub-stations 


dealing with special enterprises, such as citrus fruits, sugar, rice^ 
tobacco, or with the special problems of localities. 

In addition to the stations receiving the benefits of the Federal 
Acts, a number of special stations have been provided in the 
States, such as the poultry and fruit stations in Mi.ssouri, the 
coastal plain station in Georgia, the truck station in Virginia, the 
institute of animal nutrition in Pennsylvania, and the stations for 
the sugar and pineapple industries in Hawaii. In this connection, 
mention should also be made of the privately supported Boyce 
Thompson Institute for plant research at Yonkers, N.Y., opened 
in 1924; the Food Research Institute at Stanford univ'ersity, for 
studying problems connected with food supply, consumption and 
distribution; and the Marble Laboratory at Canton, Pa., equipped 
for study of fruit storage. 

I'he State experiment stations have experimental fields and trial 
grounds; accommodation for experimental animals; insectariums; 
creameries and cheese factories; veterinary hosjfitals; and labo¬ 
ratories for chemical, botanical and bacteriological study (see 
Agrtcultitke; in the United States: Agricultural Chr-mistry). 

All the stations publi.sh bulletins, circulars and annual report.s 
dealing with the results of their work, and these are sent through 
the mails free of postage. 

Many popular article.s are prepared for the Press, while the 
more technical feature.s of research are published in appropriate 
scientific journal.s. 

The stations are in close contact with the farming public and 
with extension workers. 

The results of ex])erimcnts arc thus spread broadcast, often 
being applicable far beyond the boundaries of the Stale in which 
the investigations were carried on. (E. W. A.) 

AGRICULTURE, CENSUS OF. A national census is a 
periodic stocktaking or inventory of the population, material re¬ 
sources, production and social conditions of a country and its 
people. The early censuses were simple counts of population by 
age and sex mostly for political and military uses. In a modern 
census schedule, scarcely any subject about which a group may 
hav'e developed an interest or curio.sity is too particularized to 
find a place—^such items, lor example, as the number of deaths 
from cancer, the number of restaurants selling cigarettes and to¬ 
bacco, and the state of repair of plumbing equipment in buildings. 
Or to cite items from agriculture, immigrant farm operators in 
Canada according to period of residence and farming experience, 
pounds of grain fed to fish in artificial ponds in Czechoslovakia, 
amount of peat used for litter on farms in Finland, or number of 
farm dwellings with running water in the United States. Censuses 
of agriculture, however, concern themselves especially with the 
number and size of farms or holdings, the uses of the land, the 
acreage and production of crops, the numbers of livestock and 
volume of livestock production, quantities of wood cut for vari¬ 
ous purposes, and the numbers and classes of farm workers. At 
least these were the subjects included in the First World Agricul¬ 
tural census, taken in 1930. Supplementary subjects, to be in¬ 
cluded by those countries tliat could afford them, were farm tenure, 
farm machinery, use of fertilizers, nursery and greenhouse estab¬ 
lishments, and irrigation and drainage. 

Purposes Served.—A distinction is usually made between an 
agricultural census, taken perhaps at intervals of ten years, and 
the customary annual reports of acreage of crops, numbers of 
livestock, and crop and livestock production, summarized in the 
International Yearbook oj Agricultural Statistics by the Inter¬ 
national Institute of Agriculture (see Agricultural Statistics). 
A census is likely to be more comprehensive and to include items 
in which changes from one year to the next are not very signifi¬ 
cant, or for which a full record over the years is not needed. 
Data on food production, for example, must be complete for suc¬ 
cessive years if they are to answer important questions on the 
food supply. If only decennial census data were available, the 
production of the intervening years would need to be interpolated. 

The distinction between a census and an annual report, how¬ 
ever. became less clear as more items were included in the annual 
enquiries. For many of the remaining items, new sampling proce¬ 
dures were developed to provide reasonably accurate statis- 
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tics at much lower cost. Thus a s% sample of farms may furnish 
the facts needed as to the increase in electrical installations on 
farms, or introduction of a new variety of cotton, or change in 
the method of hiring labour or leasing systems. Some countries, 
like the U.S.S.R., rely almost entirely on annual statistics. If in¬ 
formation on a particular subject is needed at any time it may be 
added to the next annual enquiry. Some countries, like Great 
Britain, were collecting annual statistics long before their first 
agricultural census. Great Britain took her first agricultural cen¬ 
sus in 1908, and her third in 1932 in connection with the first 
world agricultural census. The United States took its first agricul¬ 
tural census in 1850. A few of its annual series were begun in 
i860. 

It appears, therefore, that a census of agriculture does not 
stand by itself. It is only one part of the large undertaking of 
keeping a running inventory of the agriculture of a country and 
recording and measuring the changes in its structure, organization 
and social conditions. A census takes a somewhat detached cross 
section every ten years or so; and an annual enquiry a more fre¬ 
quent but less inclusive cross section. Certain other types of 
change, such as in live.stock production, in condition of crops and 
pastures, in market receipts and prices, and in stocks on farms 
and in warehouses, need reporting monthly or oftencr. All three 
of these types of enquiries fit together to give the full record. 
Properly integrated, each also a.ssists and strengthens the other. 
The census data become benchmarks against which the year-to- 
year changes are measured. Each new census provides a check on 
the accuracy of the annual estimates that have been projected 
forward from the last census. The annual reports similarly be¬ 
come benchmarks for the monthly reports. Data on market re¬ 
ceipts provide checks on census data on production. 

Since these three types of enquiries are so interrelated, it is im¬ 
portant that they employ a common statistical language. This 
means using the same terminology, units, classification and area 
subdivisions. The data from any one of these sources need to be 
comparable with those from the other two. For example, the cen¬ 
sus should not assemble data on crop land sown and the annual 
enquiry report only crop land harvested. Hence, a country should 
either have only one statistical organization for assembling and 
compiling these three types of agricultural data, or it .should give 
some unit of government the authority to co-ordinate the work of 
the separate organizations. 

THE WORLD AGRICULTURAL CENSUS 

Agricultural statistics need to be comparable among countries 
as well as within a country. This need and that for a more com¬ 
plete coverage of the agriculture of the world, led to the attempt, 
under the leadership of the International Institute of Agricul¬ 
ture, to obtain a world agricultural census in 1930. The general 
assembly of the institute adopted a resolution to this effect in 
1924. By 1928, a standard form or schedule of questions had 
been developed and approved by the general assembly. Commit¬ 
tees of statisticians and agricultural economists from the countries 
adhering to the institute met at Rome in 1925, 1926 and 1928 
and helped plan this enquiry. The Rockefeller foundation assisted 
with a five-year grant. Leon M. Estabrook, previously in charge 
of the crop and livestock reporting service of the United States 
department of agriculture, directed the institute’s part of the 
work. In 1926-28, he visited 61 countries in order to intere.st 
them in taking part in the proposed census of 1930-31 and to dis¬ 
cuss with the statistical authorities in these countries the details 
of the task of taking the census. As a result, 63 countries, out of 
a possible total of 200, participated either by carrying out a com¬ 
plete census, or to use the exact language of the census report 
(Vol. I, p. 71) “by making special inquiries or by attempting to 
obtain and furnish the Institute with information, for the census 
year, more complete and exact than normally available.” These 
63 countries included more than half the area and population of 
the world, and if China and the U.S.S.R. were excluded, about 
two-thirds of the remaining area. The Bst of 63 countries in¬ 
cluded 23 in Europe, all of North America, 6 countries in Asia, 
II in Africa, 6 in deeania, 5 in South America and 8 in Central 


America. 

The individual countries handled the tabulation and compila¬ 
tion of the data of the census returns and in most cases published 
the results in their own principal language. The International In¬ 
stitute of Agriculture undertook to prepare summaries of the cen¬ 
sus reports of the individual countries as they became available, 
and to publish these summaries in Engli.sh and French. In 1939- 
39 of these summaries were assembled in Vol. I to V as the First 
World Agricultural Census, together with “the standard form.” a 
“methodological study” on the ejq:)crience of taking this census, 
and “Notes on Tabulation of the Census Results” (in Vol. 1 ). 

In the meantime, preparations w'ere made for the second world 
agricultural cen.sus to be taken in 1940-41. The bureau of statis¬ 
tics of the institute prepared a revised standard form, and this 
was reviewed by a group of statistical experts from different coun¬ 
tries in Oct. 1936. The revised standard form resulting was then 
sent out to all the nations for critici.sm and suggestions. The re¬ 
plies received were summarized in a pamphlet. “The World Agri¬ 
cultural iCensus of 1940, Documentation for the Second Confer¬ 
ence on Agricultural Statistics,” published in 1937. The second 
conference was held in Dec. 1937, and the revi.sed schedule was 
.sent out in 1938. During World War II the staff of the institute 
.summarized the census reports of the different countries as they 
became available. Part of them never became available because 
of the war. 

The 1930 world census of agriculture made a special effort to 
collect useful data on the subject of labour employed in agricul¬ 
ture, because of the interest in this subject developed by the In¬ 
ternational Labour office. The 1940 census undertook to exyiand 
further this phase of the enquiry. The League of Nations also de¬ 
veloped a strong intere.st in nutrition in the 1930.S. Following a 
resolution introduced in 1935 by High Commissioner 'S. M. Bruce 
of Australia, a Mixed Committee on Nutrition of the League w^as 
appointed to consider the possibilities of relieving agriculture by 
getting its surplu.ses consumed by the world’s underfed peoples. 
By 1938, national nutrition committees had been formed in 21 
countries. This rapidly-grownng interest in nutrition was recog¬ 
nized in the 1940 world agricultural census by an attempt to get 
a fuller reporting of all food production, and especially of the 
production of milk and other foods of high nutritive value. The 
resolutions of the United Nations Conference on Food and Agri¬ 
culture held at Hot Springs, Va., in May 1943 called for still more 
emphasis on collecting the data needed for a world program de- 
.signed to place “adequate food . . . within the reach of all men 
in all lands within the shortest possible time,” and the program 
for the international Food and Agricultural organization calls for 
developing more complete and accurate statistical information, 
and devising more effective methods of obtaining it. 

THE CONDUCT OF AN AGRICULTURAL CENSUS 

Most p)ersons who know about censuses at all think that there 
is only one way of conducting them—the way in which they are 
conducted in their own country. Actually the methods differ 
widely, usually for historical reasons. 'ITie original need for in¬ 
formation determined the method which was followed after that. 
The original need may have been for a list of all the persons of 
age suitable for military duty, or for a listing of property for 
taxing purposes, or, as in the United Stales, for a count of the 
people in order to apportion them into voting districts. 

Methods of Collecting Data. —The “Methodological study” 
Vol. I, p. 72, The First World Agricultural Census distinguishes 
between two major methods of collecting census data: making a 
record for each farm, and making estimates on the basis of data 
from existing sources or from samples. All but 17 of the 63 coun¬ 
tries participating in the 1930 census used the first method. In 6 
of these 17, France, Algeria, Peru, India, Japan and “probably El 
Salvador,” the data were reported by communes or other ad¬ 
ministrative units. In making up the report for the commune, the 
local officials may have obtained some of the information di¬ 
rectly from individual farmers, or may have depended in part on 
the annual data collected from individual farmers. The remain¬ 
ing II countries, all colonial, made approximate estimates by 
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(4)mhining the results of special surveys with pre-existing in¬ 
formation. 

The countries making a record for each individual farm may 
not have made an actual farm-to-farm canvass. Instead they may 
have filled in a schedule for each farm without vi.siting it by com¬ 
bining existing cadastral or other information for each farm with 
e.stimatc-s of yields and crop acre'ages obtained from annual crop 
and livestock reports. Numbers of live.stock for each farm may 
have been obtained in the .same way or from tax record.s. Many 
countries making a farm-to-farm enumeration before iQ.^o had 
obtained data only on acreages of land and crops and numbers of 
livestock, and hud compiled their producti<m data by applying to 
these data average yields per acre or production per animal ob¬ 
tained from other sources. Most of these countries continued this 
jiraclice in and the instructions for the i(;4o census contain 
explicit directions for thi.s as an alternative method of determining 
production. 

The actual farm-to-farrn enumeration may, in turn, be made in 
several ways. The method favoured by the Internatioial Insti¬ 
tute of Agric ulture is to have specially-trained enumerators ob¬ 
tain (he information verbally; or to mail the schedule to the 
farmer to be (died in by him before the enumerator calls in per¬ 
son to collect it. In the latter case, (he .schedules need to be 
checked carefully before the enumerator leaves. In many coun¬ 
tries. however, a local administrative oIlKial. or the rural police, 
distributes and assembles the schedules. This may result either in 
an incomplete census, or in one not very reliable because many 
schedules are conijileted in the oflice. 

If special enumerators are employed, they need to be properly 
eejuipped and trained. In (he United States and several other 
large countries, a new staff of enumerators is organized for each 
census; and under these circumstances very little of (he training 
and experience gained in one census is carried over to the next. 
'I'he best administrative setup is a regular staff which collects the 
annual as well as the pi’riodic census data, and also helps w'ilh the 
monthly reports and the office work. Thi.s setup is easily ar¬ 
ranged when all lliree types of agricultural statistics are collected 
by one organiz.ition. 

Date of the Census.—The desire of the planners of the 1030 
world census of agriculture was to obtain crop and production 
data for the calendar year 1921) in the northern hemisphere, and 
for the comparable year beginning July 1929 in the southern 
hemisphere; and to have a similar census taken each ten years 
thereafter. It was hoped that the different nation.s would shift the 
year of their enumeration to fit into this schedule, by 1940 if not 
for the first census, so that thencefetrth the data would he com¬ 
parable in time. Germany had taken an agricultural census for 
the crop year 1925 and waited until the crop year 1933 to take 
another. Sweden, Great Britain, Canada and four other countries 
were from one to three years late for similar reasons. The same 
diflicullic.s aro.se in (940. For e.vamiile, /Xrgentina and Chile had 
taken censuses in i(;37 and were not able to repeat them. 

I'he United Statc.s and a number of other countries take quinquen¬ 
nial as well as decennial censuses of agriculture. Great Britain made 
plans for this at <he time of its census of 1908, hut World War 1 
interrupted the igi.i I'minuration and the returns were never tabu- 
late<l. The reu,son for .shifting to a 5-year interval in the United States 
was that some of the annual e.stimate.s projected forward from the 
last census were proving to be seriously in error after .seven or eight 
>ears. 

The time of year for taking an agricultural census is also important. 
7 'he best time for a census that inclutles production is after the prin¬ 
cipal crops are harve.stcd and before the date when tenants and other 
operators customarily do their moving from farm to farm. This 
means November to January in the northern hemisphere. The coun¬ 
tries which obtain only crop acreages and live.stock numbers, however, 
are likely to prefer the summer months when livestock numbers are 
largest. The census officials of the United States asked that the date 
of enumerMtion he .shifted from .\pril to a winter month, but congress, 
after accerling (n this request in 1920, refused to do so again for any 
decennial con.su.s--too much of the population gets counted in Florida 
or California in the wintertime. 

What Farms to Include.—No problem in census taking has 
caused more difticuUy or dispute than that of w'hat types and sires 
of rural establishments or holdings to consider ns farms. Those which 
have looked at the problem from the point of view of classifving the 


population according to its major source of income have wanted to set 
a relatively high requirement. Those which have been concerned over 
obtaining a lull inventory of all agricultural production have wanted 
a low minimum limit. Most countries have a large number of very 
small farm.s. or of familie.s producing small amounts of agricultural 
product.s for use of the family or for sale, or for both, and a slight 
change in the definition of a farm will change the count greatly. Part 
of these families have another principal occupation or source of in¬ 
come. Others have only very small income.s which are nearly all in 
the form of food and other products consumed directly by the family. 
.Although the United States kept the same definition of a farm after 
19JO, changes in the instruction.s to the enumerators in 1930, I 935 
and 1940 caused the number of farms to fall from 6,448,000 to 6,289,- 
000 between 1920 and 1930, to rise to 6,812,000 in 1935, and to fall 
to 6.100,000 in 1940. In one eastern .seaboard state, the number of 
farms reported almost doubled from 1930 to 1935. 

The standard definition of a farm in the first world agricultural 
census W'as as follows; 

“A farm, for census purposes, is all the land used wholly or partly 
for agricultural or live stock production, that is operated, directed, or 
managed by one person, alone or with the assistance of others, with¬ 
out regard to ownership, title, size or location, and may be in 
one or more separate pieces if they are in the same neighbourhood 
and are known and operated as a .single holding or property. The 
person who operates or directs the farm may be owner, tenant, hired 
manager, or one who holds or controls the land and its products under 
a special form of tenure. . . . 'I'he faian may be known as a lot, piece, 
or parcel of land, garden, orchard, estate, ranch, plantation, rural 
establi.slimont, yiropriclorship, or other name, but in any case must be 
ofierated, directed or managed by one person. Woodland and forest 
land that lorm.s a part of the farm or hokling and is controlled, 
ilirected or managed by the farm operator will also be reported, as 
well as the plots of ground and buildings occupied and utilized by the 
laborers employed and living on the farm.” 

Thus no common lower limit was placed on size. The Netherlands 
and Austria, at one e.vtrcme, set the limit at one-eighth of an acre; the 
United States, at the other extreme, at three acre.s, or less if the value 
of the product was $250. In Great Britain and tlie empire countries, 
the limit was commonly one acre. In Norllurn Ireland, however, it 
was one-fourth of an acre, as also in Eire ; and in the Union of South 
Africa, one morgen (2.1 ac.). The other continental European coun¬ 
tries .set limits ranging from a quarter of a hectare (Switzerland, Fin¬ 
land), to a half-hectare (Germany and Belgium), to one hectare in 
Latvia, Estonia and Lithuania. (He(;tarerx2.47 ac.) These Baltic 
countries, how'cvcr, had a special schedule tor cstalilishmcnts of less 
than a hectare. 

Qualitative differences also enter into tlie problem of what consti¬ 
tutes a farm. In some countrie.s, kitchen gardens and backyard poultry 
flocks on land adjoining the family dwelling are not included as farms. 
In Switzerland the distinction is whether or not any of the product 
is sold. In New Zealand such production is excluded if it is within 
borough boundaries; in Italy, if it is in cities of 15,000 or more inhabi¬ 
tants. Practice also varies with rc.spect to livestock not on farms. 

Much confusion also arose in the first census over considering 
separate units under one landlord as all one farm, or each unit as a 
farm. In France, the practice was to call them one farm. The general 
rule W'hich the cen.sus makers would like to apply i.s that any land 
under a single management should be considerccl a farm. But share¬ 
croppers contribute only part of the management, in many situations 
less than half of it. Italy and Yugo.slavia met this problem by having 
a supplementary schedule tor central managements. The United States 
used a supplementary “plantation” schedule in its 1940 enumeration. 
The 1940 world agriculture census tried to meet this difficulty in part by 
using the terminology “farm or holding” in place of “farm.” But in 
some countries, any parcel of land is called a holding whether or not 
it is independently operated. Also in the countries of central Europe, 
where much land is operated under managers, one overseer may look 
after several holdings. 

It follows from the foregoing that the census totals on number of 
farms and farm operators for the various countries are f^r from 
being comparable; yet these are among the most significant measures 
of agricultural change. This difficulty wdll not be overcome until the 
enumerators arc required to return a schedule for all agricultural pro¬ 
duction down to a very low minimum, and the final classifying is 
done in the office subsequently. One cannot expect enumerators to 
apply uniformly an involved census definition like that for a farm 
or holding. 

Tabulation of the Returns.— Before tabulation can begin, the 
returned census schedules must be edited. This involves checking the 
figures on each schedule for internal consistency and comparability 
with other returns, and perhaps a good deal of filling in of gaps in the 
schedules. Practice varies as to the extent of the latter. If the gaps arc 
not filled in, either the fanns with partial returns must be omitted 
or the published tables must report for each item the number of farms 
with no reports, letting the user of the tables do hi.s own estimating if 
he wishes. Most stati.stical offices follow a combination of all three 
of these procedures, the choice in each case depending upon which 
introduces the least error. For example, the debt status of farms with 
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no report on mortgage debt cannot safely be estimated, whereas 
production frequently can. 

The comparability of the census data of different countries nray be 
improved greatly if a uniform classification of farms according to 
size can be applied in the tabulation proce.ss; and similarly for land 
according to use, livestock according to age, farm labour according 
to age and employment, etc. The planners of the two world agricul¬ 
tural censuses gave much attention to developing .such classifications, 
and the data published in Vol. II to V show the effects of this. 

SUBJECTS OF CENSUS ENQUIRY 

The conduct of an agricultural census, even in any one country, 
in .such a way as to obtain data that are comparable from one enu¬ 
meration to the next and from one region or province to another 
is an unusually difficult undertaking. Adding comparability by coun¬ 
tries makes the task seem imponderable. The world was not made to 
lit the requirements of simple and accurate census taking. Rather, 
a census must adapt its methods to the infinite variety and complexity 
(hat man has introduced into a physical environment already diverse 
enough in itself. In the sections following, these adaptations will be 
considered according to the main subjects included in the two world 
agricultural censuses of iq,50 and i«)40. 

Farm Labour. —In spite of the growing interest in farm labour, 
only questions relating to “permanently employed” workers were con¬ 
sidered safe to include generally in the ig^o census. The questions 
included age over or under 15, sex, and whether or not members of the 
farm family. Even then, only 35 of the 63 countries included these 
questions in their enquiries. Similar questions as to temporarily em¬ 
ployed workers on the date of the census were included under the 
supplementary questions; also questions as to number of days worked, 
wages, housing and hours worked per day. Only 14 countries, how¬ 
ever, included any of these quc.stions in their schedules. Some of the 
35 countries attempted to classify farm labour in other ways than 
suggested in the standard form, u.sing such designations as admini.stra- 
tive staff, overseers, foremen, farm servants, arti.sans, shepherds, cow¬ 
men, ploughmen and vine workers. The farm labour part of the 
standard form was discussed at length in planning the 1940 census. 
The principal change was to define the term “permanently employed” 
to mean employed during a crop season only, or regularly over the 
>ear. In both censuses, the countries were also asked to report the 
particular employment conditions on the date of the census, and some¬ 
thing about number employed at other seasons. 

Land Use. —Since land is the basis of all agriculture, the most 
important classification in any agricultural census is that of its lands 
by major uses. A major problem is that of classifying lands that have 
mixed use as pasture and woodland. The United States census uses 
the designation “woodland pasture” for such lands. The world ccn.sus 
calls for classifying it either as woodland or as permanent pasture 
or meadow—according to which is the more important object. This 
is a definite advantage in case one wishes to work out ratios of farm 
population, workers or animal unit.s to agricultural land; or analogous 
ratios for woodland and forest. 

A similar problem is that of classifying land once tilled but in pas¬ 
ture or meadow for some years past. If it is to continue in grass, it 
should no longer be called arable. In England and Wales at one 
period, much of such land was kept in the arable class for a ilecadc or 
more after it had cea.sed to rotate from tilled crop to grass. The 
standard form calls for classifying such land as amble for only four 
years after its last ploughing, and as permanent meadow or pasture 
after it has been in grass five years. This is too .short a period for 
some of the rotations in which alfalfa and similar forage crops are 
grown; but apparently the world census planners assume that land 
in grass for five years or more in a rotation i.s in hay most of the 
time, and hence is more properly classed as meadow than as arable. 
The term arable, it must be kept in mind, means ploughed or tilled, 
not tillable or cultivable. 

In intensively-farmed countries like those of southern Europe, one 
finds much intermingling also of tilled crops and fruit or nut trees or 
bushes—“two-story agriculture.” In this case, the world census asked 
to have the division of the area estimated, and if this was not possible, 
that it be classified according to its chief object. 

The remaining land-use class6s in the world census are “productive 
marshlands, heathlands and other productive but uncultivated lands,” 
and “unproductive lands.” The first of these seems necessary to take 
care of a good deal of land that was never “improved,” but furnishes 
grazing, wild hay, berries and other wild plants and fruits. 

Seventeen countries adopted the classification about as outlined, and 
21 adopted it with modifications. The principal variations were those 
found m the censuses of the United Kingdom, Denmark, Norw'ay and 
India, in which “cultivated land,” or “land in crops and gra.ss” were 
not separated into arable, permanent meadow and grass, and trees 
and shrubs; and that of the United States and Australia, in which 
cropland and pasture are the two sub-classes, and trees and shrubs 
are included in cropland. 

Crops. —The classification of crops outlined for the 1930 census 
was as follows: cereals harvested for grain, legumes for grain, tuber 
and root crops for food or forage, cultivated hay and forage crops 
(that is, grown in a rotation system), crops for industrial use, vegc- 


423 

tables, crops grown for seed, crops sown but not harvested in the year 
of the cen.sus, fallow land, permanent meadow' and grass, vineyards, 
olivcyards, orchard fruit.s and nuts, small fruits, and miscellaneous 
plantations (including coffee, tea, cacao, pepper, chinchona. rubber, 
bamboo, sago palms, etc.). Under these heads, more than 100 
different species of plants were listed, and others were provided for 
under such headings as “other vegetables,” “other fruits and nuts.” 
A major problem is introduced by (he growing of two or more crops 
in the same land in one year, or the planting of two crops on the 
.same land at the same time. The instructions issued w-ere, in the first 
case, to enter the areas of the later crops in brackets on the same 
line, and in the second, to divide the acreage if possible, and, if not, 
to list the combinations on separate lines. 

Needless to state, the various countrie.s introduced a great many 
variations on their schedules. Most of them, however, were details 
under the headings named. For example, 36 vegetables were listed 
separately in one country or another, in addition to the 9 in the 
standard form, and 8 tuber or root crops in addition to the 9 in the 
standard form. 

Livestock. —Nine species of livestock, including bees, w'cre listed 
in the general form, and 10 more in the supplementary questions (in¬ 
cluding camels, llamas, reindeer, elephants, buffaloes, ostriches, foxes, 
skunks and rabbits). The principal problem was that of age classifi¬ 
cation. The general system adopted was that of one cla.ss to include 
animals born recently enough so that they measure the reproduction 
of the year past, or the last gestation period—like calves under 1 year, 
and pigs under 6 months; another class for female breeding stock; 
and another for male breeding stock. For poultry, only total numbers 
were asked for. Most of the countries adopted this .system of classifi¬ 
cation, but some of them introduced more detail. For example, 26 
of them, including the United Kingdom and the United States, listed 
cattle I to 2 years separately, and 16 of them listed young chickens 
.separately. It was apparent that even with these age classifications, 
the difficulty introduced by taking the census at different limes of the 
year in the different countries was met only in part. Supplementary 
estimates of maximum and minimum would help, hut were difficult 
to obtain. 

Production. —The standard form in both world censuses asked 
for quantity produced as w'ell as acres of crops and livestock numbers. 
Half of the purposes which agricultural statistics serve require data 
on production. Nevcrthcle.ss, only 31 of the 46 countries reported pro¬ 
duction of annual crops, and fewer reported production of orchard 
fruits. Only 29 reported production of milk, butter and cheese, and 
21 the production of eggs. These results followed even though the 
alternative procedure was allowed if nt'ce.ssary of estimating pr»)fluc- 
tion by multiplying acres and numbers of productive livestock by 
yields per acre and per animal. Clearly the international Food and 
Agricultural organization has a large task ahead before it will be 
able to measure the food supply and nutrition levels of large sectors 
of the world’s population. 

Other Subjects. —Of the remaining subjects covered in the sup¬ 
plementary questions, farm machinery called forth the largest response. 
Not only did more than 30 countries collect data on the six types of 
machines named in the schedule, but many of them listed additional 
types or subtypes—for example, nine kinds of power machines. Only 
a limited number supplied data on the acreage of land drained or 
irrigated, hut most of these included additional details. Most of the 
countries limited their census of woodland to land within agricultural 
holdings. Nine, however, all but one in Eurof>e, also included inde¬ 
pendent forest holdings. Also eight countries followed the .standard 
form in asking for a report on woods cut every few years, usually 
referred to a.s coppice in the enquiric.s. Only 15 asked for a report on 
the quantity of wood cut for fuel, pulp and other purposes. Finally, 
five European countries collected data on the total area of ponds 
stocked with fish and fish production. 

Tenure systems arc exceedingly varied, and the attempt in the sup¬ 
plementary questions to fit all farm land into the categories of owner- 
operated, cash-rented, share-rented and managed was not very suc¬ 
cessful, only 19 following the schedule outlined. 

It would be a serious error to adjudge the scope of agricultural 
censuses by the .subjects considered wise to include in world censu.ses. 
Other important subjects included in some enquiries arc farm build¬ 
ings and transport and communication; farm population; age, nation¬ 
ality and race of the farm operator; value of farm property, value 
of products raised or sold, farm expenses, farm income, farm debt 
and membership in farm co-operatives. The United States, France 
and some of the British dominions took the lead in expanding the 
census to* include economic and other social information. 

It would also be a serious mistake to judge the adequacy of world 
statistics on agriculture by the contributions of the 63 countries to 
the first world census. First of all, several countries, like the U.S.S.R., 
had other methods for keeping a running inventory of agriculture. 
Second, a considerable list of countries had taken censuses of a sort 
one time or another, but could not arrange to take one in 1930. 
Finally, most countries have official statistics or records that furnish 
a rough measure of agricultural developments. 

Mo.st agricultural censuses begin with a simple counting of farms, 
livestock and acres in different crops. A majority of the censuses of 
agriculture by the time of World War II were still in this counting 
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staK«;. While still in this stafjc, however, the number of items can be 
expandcfi <onsidcrab!) to include land use, workers, farm machinery, 
and more details as to crops and livestock. 'I'he second stage of de¬ 
velopment is the inclusion of data on production. The third .step adds 
values and prices to tiic crop and livestock prt)(luction, and to farm 
equipment and livestock. If farm cxpcnditure.s arc then added, it be¬ 
comes p<;s.siblc to e.sfimatc the gross value of agricultural prudtiction, 
and gross and net farm income, which can be included in estimates of 
(he national intome. Only a limited number of countries had reached 
this stage by i(j44. 

(For agricultural sfatistic.s of various countries, see the individual ar^ 
ticle.s on those countries; likewise for .states, provinces anrl other geo¬ 
graphical division ; ur also AoHiriTi,Tt g \l Statistics ) (J. D. Bl.) 

AGRICULTURE, CHAMBERS OF. The Central Cham¬ 
ber of Agriculture in Great Britain was founded in iH66 simul¬ 
taneously with the formation of lotal diamhers in the country. 
These were cornhined into one association, known as the Central 
and Associated Chambers of Agriculture. The objects of the 
Association arc to promote the interests of agriculture, and wdth 
that view to watch over all measures affecting agriculture both in 
and out of parliament, and to take such action thereon as may 
seem df*.sirable in its interests. The scope of the association has 
widened, and it now comfirises not only chambers and farmers’ 
clubs, but agricultural societies, unions, federations, dairy associ¬ 
ations and other agricultural institutions. Its aim is to form a 
common centre fur all the different sections and groups in the 
industry. The work of the chamber is governed by a council of 
twenty-four members chosen by the subscribing members of the 
central charnlxT, and about 70 deputies appointed annually by the 
various federated bodies. 

AGRICULTURE, DEPARTMENT OF: 5cr Govern¬ 
ment Departments. 

AGRICULTURE, ELECTRICITY IN: ACC Electrical 
Power in Agriculture. 

AGRICULTURE, INTERNATIONAL INSTITUTE 

OF: ACC InJERNATIONAL INSTITUTK of Ar.RICULTl'RE. 

AGRICULTURE, PRIMITIVE. Agriculture (cultivation 
or tillage of the ground for the production of plants for food) is 
the basis of civilization, and primitive agriculture marks the transi¬ 
tion from the lowest cultural stage, commonly called savagery. 
When and where, how and why were the first steps taken? No 
simiile answer can be given. As to the date and place, a few hints 
are givc-n by archaeology, hut where ])rimitivc agriculture is now 
establi.shed there is rarely even a tradition of its origin. “God Al- 
mighlie first iil.inted a garden'’ is the general belief, God being rep- 
re.sented by Osiris in Egypt, King Kintu in Uganda, Sidi or 
Soitli in Torres Strait, Olami in Tahiti, Tupan in Brazil, and by 
all tlie other local culture-heroes who hroiight the good gifts to 
men. As to the how and the why, information must be sought in 
areas where beginnings are being made. 

There i.s as yet no cultivation of the soil or raising of crops 
in the Arctic: regions, in the semi-desert regions of north and 
south Africa aiul Arabia, the high plateaux of Tibet and Mon¬ 
golia, or the whole of central 
Australia. It is unknown also 
in certain jungle areas inhabiled 
by groups of pygmy ixioplcs, 
such as (he Negrilloes of the 
Congo, the Andamanese, the 
Semang of the Malay jHMiinsula, 
and there is no record of it 
among the extinct Tasmanians. 

The first steps have been noted 
in various parts of the world. 

In Western Australia a species of flag was cultivated to the extent 
of burning down the crop at the end of the season to imprpve the 
next crop. Also, when digging up yams, the natives replaced the 
heads in the holes. Purslane (Portt 4 laca) was also encouraged if 
not artificially cultivated. The Besisi of the Malay peninsula used 
to carry fruit they were eating to fresh spots so that the seeds 
might spread over the countr>'. In Arizona a company of Cocopa, 
Mohave or Pima women, safely guarded by a number of men, set 
forth to a rich and favourable spot on the side of a canon. Each 
woman has a little bag of gourd seed, and she plants these, one by 



An EGYPTIAN HOE FOUND AT 
THEBES USED IN THE NILE VALLEY 
ABOUT Z.OOO B.C. 


one, in rich crannies or crevices where the roots can find suste¬ 
nance, the sun may shine in, and the fruit may later swing down, 
a.s from a trellis. The planters go home and take no further notice 
of their vines until they return in the autumn to collect the gourds. 
In manioc areas, the natural means of procuring food is still by 
hunting. Cassava forms a useful alternative, and when game is 
scarce or hunting unsuccessful, manioc culture increases in im- 
porlance, yams, beans, peas, pumpkins and maize being added to 
the crops, while if hunting hiils altogether, the group perforce 
turns to agriculture. Examples are common in the Congo region. 
.Similarly compulsion turns pastor.s into agriculturalists. In Africa 
the women have no share in cattle tending and are often mainly 
occupied in cultivating the crops of maize and vegetables. Should 
war or disease cause the herds to dwindle, or encroachments di¬ 
minish the extent of the pasturage, the necessity for agriculture 
is increased until it absorbs the whole community. Sometimes the 
stimulus is given by political pressure, as in the case of the Bash¬ 
kir Tatars, whose pasture lands were encroached upon by Rus¬ 
sians to the north and west, and by the Ural Cossacks to the cast, 
so that they could no longer support flocks and herds in sufficient 
numliers. Sometimes, however, although the first steps are taken, 
progress goes no farther, as in the wild rice districts of North 
America in the neighbourhood of the Great Lakes. Most of the 
Indians who had access to the rice fields collected the rice, ate it 
at every meal until it was finished, and then turned to other sources 
of food. There was a common belief that if any seed were sown no 
more would ever grow wild, and while food was plentiful and 
.space and game were abundant, no further stejis were taken. 

Assartage.—In tropical or semi-tropical countries the com¬ 
mon method of agriculture is assartage or e.ssar(agc (from Lat. 
rxsariarc , to grub up trees and bushes from forest land to make 
it arable). For example, in South Amcric:i a tract of specially 
productive forest land is chosen as a site for a maize field, smaller 
trees and undergrowth are cut down at the end of the rainy sea- 
.son, except those of greater .size or of very hard wood, and the 
fallen masses, dried by sun and air for a lew weeks, are then 
tired. On this charred surface, among half-burnt branches and 
blackened trunks, the maize is planted in holes a few feet apart 
and when it reaches the surface the Indian dears and stirs the 
ground with the hoe. Immediately alter harvest the ground is 
prepared for a fresh crop, which, however, yields much less, and 
the clearing is then abandoned for several years. It soon becomes 
overgrown with weeds and undergrowth, and after a time, if no 
virgin land can be had, these will be burnt down and the land 
replanted as before; but the crops are poor, the soil is exhausted, 
the a.shes of the undergrowth have not sufficient fertilizing value, 
and the clearing is finally abandoned. The burning of the felled 
trees cnriche.s the land, and the same clearing can be used two, 
three or more times, but is less and less productive each season, 
so that new land is prci>ared and the crop|:>cd jiiece left fallow. 
The system is practised W'hcrcvcr .space permits. 

In Torres Strait each family has its patch of garden land 
marked out within the tribal area by definite boundaries. The 
limit may be marked by standing trees but more commonly the 
boundary is a ridge of earth, formed by the weeds and refuse 
thrown on the edge in the process of clearing the land. Every 
year a man clears a new piece of land and lets another portion lie 
fallow. The men cut down the larger trees, formerly with .shell 
axes, while the women attack the uadergrowth. There is no regu¬ 
lar rotation of crops; usually the same plants (yams, bananas, 
sweet potatoes or sugar-cane) are planted in the .same patch; only, 
as the crops deteriorate after one, two or three years, the land is 
allowed to lie fallow until the undergrowth is four or five years 
old, when it is cleared again. There are special names for gardens 
of successive ages. A newly cleared patch is kerkar geduh (new 
garden), next year it is keas gedub, and after two years gazag 
gedub. Kcas and gazag gardens are not replanted, though sugar¬ 
cane and bananas continue to bear. (Torres Strait Reports, iv. 
145-151.) Extensive agriculture (clearing a fresh patch every 
season) may go on as long a.s there is sufficient land, either virgin 
land still uncleared or overgrown fallow worth clearing; but 
where, owing to limitations of land or increase of population or 
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Other economic influences, more crops or better crops are required 
and the exhausted land cannot restore itself, artificial restoration 
must be applied. Extensive agriculture becomes intensiv'e. 

Agriculture is everywhere as.sociatcd with magic and religious 
ceremonies to ensure fertility, but artificial fertilization of a more 
practical nature is not unknown to primitive gardeners* Mariner 
describes it in Tonga in 1827; powdered pumice was used in the 
Gilbert isles; human manure was a markrtable commodity in 
Mexico, as in China. In America artificial manuring was found 
from Nova Scotia to Chile. Fish was commonly planted in the 
maize hills with the seed and guano was carefully collected. In 
Peru extensive cultivation was impossible from lack of space, and 
crops were restricted to the pockets (bolsnn) of rich .soil, formed 
from detritus washed down by the mountain torrents, enriched 
with mineral deposits from volcanic rocks. These natural plots 
were enlarged by irrigation stream.s which were also fertilizing. 
The guano beds of Peru were highly valued; they were the 
property of the different provinces, and the breeding places of 
the birds were protected by law. 

Irrigation.—Leading an artificial stream on to a patch of land, 
to provide water for a crop varies from the hollowed tree-fern 
trunk which the Fijian lays down to supply his taro bed, to the 
imposing engineering works of the primitive agriculturalists of 
Peru, or the miles of aqueducts of ancient Ceylon. The sources 
of water may be natural rivers or lakes, artificial canals, reservoirs 
or underground supplies, and there are many contrivances for di¬ 
recting it over (he land to be watered. Water from a higher level 
is led off in narrow mud-banked channels which can be stopped or 
diverted merely by blocking up or breaking down a channel 
wall here and there. If the water has to be raised, a man may- 
sit by the side of a stream with a half gourd or coco-nut (now-a- 
days often a kerosene tin) fixed to a stick, ladling out the water 
and pouring it on to his crop. In deep water a bucket is lowered 
by means of a rope and drawn up to the surface. The shaduf, char¬ 
acteristic of Egypt, and widely distributed from West Africa to 
(he East Indies, consists of a forked pole stuck in (he ground, wi(h 
a long pole balancing on the fork, its heavier end on the bank, 
and the lighter end, with a bucket attached, over the water. The 
bucket is lowered into the water, and, when full, the heavy end of 
(he i)olc helps to raise it. Water can thus be raised 10 or 15ft., 
and a succession of shadufs can raise it to any height recjuired. 
When there is running water, a water-wheel with buckets on an 
endless chain is common in the Old World, or the wheel may be 
turned by animals or men. Where the underground supply of 
water is very deep, as in parts of India or in the .Sahara, a pit is 
dug, walled in with masonry, and a skin bag lowered over a pulley 
by long ropes to a depth of 100 or 200ft. The ends of the ropes 
are attached to bullocks, mules, donkeys, camels, women or .slaves, 
who walk down a slope equal to the depth of the wall. Neither 
the shaduf, the water-wheel or the pulley was used in the New 
World, but there arc extensive irrigation works in the drier Pueblo 
region, especially Arizona, where 150 miles of ancient irrigation 
ditches may be traced. In Mexico and Peru extensive engineering 
works prove the care given to irrigation. Channels were carried 
round the sides of mountains and even tunnelled through them; 
so that the waters of the higher valleys where the supply was abun¬ 
dant were made available for the cultivation of others where it 
was deficient; and these channels were made to irrigate not only 
the cultivated fields but the llama pastures on the mountain sides. 

Terrace Cultivation —In clearing sloping land for planting, 
trees are felled, stones are collected or undergrowth and weeds 
heaped up all along the edges of the .space to be planted, and 
ridges and terraces are thus formed. The discovery of their value 
for preserving moisture and preventing erosion on slopes would 
easily lead to the artificial terracing so widely distributed through¬ 
out the Old and New Worlds. Terrace cultivation is imposed on 
agriculture by political, geographical, climatic or economic influ¬ 
ences. An agricultural group is by its nature exposed to attacks 
which, by its nature, it is unable to resist except by retreat to a 
naturally fortified or easily defended position; and this is pro¬ 
vided by the hills, where every patch must be carefully preserved 
and augmented. Artificial banks arc therefore raised to prevent 
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further erosion, and. if necessary, loads of earth are retrieved 
from the valleys. Such is the iirccarious agriculture of the Man 
Tze, or “untamcable worms.'’ as the aboriginal inhabitants are 
called by their Mongol conquerors who forced (hem to retreat into 
the-mountain fastnesses of the ^’anglse valley, where, at a height 
of about lo.oooft. above sea-level, they i>erch their villages on the 
sleep cliffs. The back of the house is burrowed out of the rock 
face; the front is supported on a platform, resting on beams; the 
approach is by step.s made of bolls driven into the rock, and small 
children are tethered to the door-posts to prevent them from full¬ 
ing over the edge. Here in little patches between the rocks every 
inch of soil is carefully tilled and crops are raised though the only 
acces.s to the terrace may be by a 
rope ( 1 , H. Bishop. 77 /e Ynn^tse 
Valley and Bvyond, 1900). Both 
archaeology- and history show evi- 
denee of early terracing round 
the Mediterranean and in Brit¬ 
ain during the Bronze Age. 

In hilly and mountainous dis¬ 
tricts where the rainfall is in- 
suflicient or irregular, terrace cul¬ 
tivation anti irrigation go hand in 
hand. The water frmn a mountain 
stream is easily directed down 
the slope, ami the embankments of the terraces pre.serve the 
moisture, so this method is universal on (he drier slopt-s through¬ 
out the world. The Arabs in Yemen give the best example. Here 
the mountains are terraced from their base up to sometimes as 
high as 6.000ft., with terrace walls from 5ft. to 15ft. high. Reser¬ 
voirs filled in the two rainy seasons supply the stre.nms for (he 
irrigation channels. When, in the 10th century, the Arai)s reached 
Spain, they converted every mountain slope into a succession of 
green terraces. In the mountain areas of India, in Ceylon, in 
Tibet and in China, terrace cultivation can be seen on a large 
scale. The Chinese, farmers of 40 centuries, carry terracing (0 a 
fine art. In densely populatcfl neighbourhoods every inch of soil 
is of value; it is collected in baskets in the valleys, carried up (he 
barren hill slopes, and embanked, forming astonishingly productive 
gardens. F^xamples are rare in the New World, but in Peru the 
same necessities were met by the same device, and hundreds of 
terraces one above the other rose from the valleys to (he utmost 
cultivable limit. These were extended year by year by communal 
labour, and produced the finest crops of potatoes and maize, 
eliciting the astonished admiration of Cortes: “ 7 'here was not a 
span that was not cultivated.” Increase of population and of 
civilized wants, with the growing importance of food-crops or 
drink-crop.s, lead to the inten.sive cultivation seen in the mountain 
zone of Euroix*; in Switzerland, for example, or the Mo.sclle and 
Rhine valleys, in the Vosges and Black Forest, in the Suabian 
Jura, in Italy, up the .slopes of the Apennines or the Ligurian 
Aljcs, and in the “desperate agriculture” of Teneriffe, where camels 
laden with earth bring soil for the gardens almost daily into the 
town of Santa Cruz. 

Implements.—^The primitive implement is everywhere the dig¬ 
ging stick, usually merely a strong stick, with one end i)ointed or 
flattened (a rudimentary spade) and often hardened in the fire. 
This is used for digging up roots by people who do not cultivate 
the soil, such as the Australians or the Bushmen of South Africa. 
The Bushmen weight their digging sticks with a heavy perforated 
stone whorl which acts as a lever. The digging stick or 0 in use in 
Tahiti nearly a century ago was originally a stick shar])enecl at the 
point and hardened by charring at the end; but when iron was ob¬ 
tainable, a narrow sharp piece like a chisel was fixed at the end, and 
as much of the ground was stony, this was found very convenient. 
No use was made of the foot in thrusting the spade into the soil, 
but the digger assumed a crouching attitude, piercing the ground 
and breaking up the earth by the strength of hands and arms (EUi.s, 
Polynesian Researches, p. 137-138). In Fiji the grass, reeds and 
undergrowth were broken down by a sharp-edged dub. The dig¬ 
ging sticks (poles with one end flattened) are used by three or four 
men encircling a large clod which they lever up. The women, fol- 




426 


AGRICULTURE, TROPICAL—AGRIGEN'rUM 



A STONE SICKLE OF THE TYPE 
USED IN EGYPT 4,000 YEARS AGO 
RECONSTRudTED FROM FRAGMENTS 
DISCOVERED AT THEBES 


lowing on (heir knees, pulverize this with (heir hands. A hoe, made 
of turtle shell or an oyster valve, was u.sed for weeding. A knife 
has now replaced the club, but as a spade is painful to bare feet, 
the digging stick holds its place, though its fiower is now increased 
by an iron blade. In New Zealand the Maori lashed on a foot- 
piece at right angles to the digging .stick; in Peru a foot-rest is 
bound on with leathern thong.s, and, higher up, another rest is 
attached in the- .same way; this is for the left hand, w'hich assists 
the foot in applying the weight of the body to the thrust. Similar 
types are found from New Mexico to C’hile. The caschrom, still 
used in the stony patches of the Shetlands and the Hebrides, is a 
larger and more elaborate dig¬ 
ging stick, with its end shod in 
iron and a foot-rest attached. The 
hoe is really a pick, W'ilh the dig¬ 
ging end (lattened. The simplest 
torm is a piece- of wood, with a 
natural angle, usually part of the 
friiiik and a jirojec ting branc h, or 
two pieces of w'ood fastened to- 
geiln-r. The former is illustrated 
in Kiirofie in the Swedish “hack’’ 
and the latter was t har.ic tcrislic 
of ancienl Kgypt In North Amer¬ 
ica a bent piece of wood, the 
slioulder blade of elk or bison, 
or a piece of tortoise shell is fas¬ 
tened to a handle, but the hoe 
was rare in Amc-rica except in 
the easieiii inai/.t' area. African boas are of iron, often set at an 
acute angle to the shall, this and the- sliortiies.s of the handle ne¬ 
cessitating a c roue lung position wlien hoeing. The .size and shape 
cd hoes in Nigeria rellcct the variation of soil, a gradation being 
(raced from (he s.uicly soils of the nortli to the heavier land of 
the south. 'Miere is little- doubt that women wa-re (he earliest agri¬ 
culturists, Kve-u when the harder laboeft- of clearing the ground is 
done !)>’ men, planting, sowing, tc-nciing and collecting are women'.-, 
work. “VUhe-n (he- women plant mai/e,” .said Ibe Indians, ‘ihe 
stalk produces two or three ears. Why? Because women know 
how to produce ihildrc-ri. 'riu-y onlc' koo-,v how to plant torn to 
ensure its gerniinaling. 'I'lien let them plant it. The\- know- more 
than wc- do." ( i’aync-, History oj the Arte W orld, ii, 7.1 Tlu- 
facl that the cerc-al deities of (he old and new- worlds were u.-u- 
ally female strengthens the view (liat the cultivation of plants 
is one of women’s contributions to cixilization. 

Him ioc;RAi’nY.- .SVr K J. Payne. History of thr Ncil' World CalUd 
Aoirrirn (i8<)-’) ; (). 7 '. Mason, T/ir Orii^ins of htvftiliort (1805); Har¬ 
old Peake.' 77 o- Gngnes of A^rirulturr I',. Ldwarcis and 

W. I). ka.snius.sen, “A HililioKiapliN on the Auricuiture t)f the .American 
Inclian.s,” U.S. Uei)arlnicnl of Agriculture. .Unc. /’n/j. .747 
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AGRICULTURE, TROPICAL: sn: Troiuc'.'.l Ac'.ru’ui- 

TURP.. 

AGRI DECUMATES, ‘'tithe lands" given liy the Romans 
to Gallic settlers, and also to Roman veterans on the pa>Tiicmt of 
a rent of a tenth [dicuma) of (he j)roducc, on the cast of the 
Rhine. (AVc- Limks (If.km.wicus.) 

AGRIGENTUM (Gr. ‘ AKp & ya ^, mod. Agrigento), an¬ 
cient city, .south coast of Sicily. 2du. from the sea. Founded by 
Greek colonists from Gela as late as 5S2 n.c., its favourable site 
for cultivation and trade with Carthage made it second only to 
Syracuse. Pindar calls it AaXXfcrra ^poTeai> iroXioiv (fairest of 
mortal cities). Ruled at first by tyrants, in 47:; a democracy was 
established. In the struggle between Syracuse and Athens (415- 
413) the city remained neutral. Its prosperity continued to in¬ 
crease (its population is given at over 200.000) until in 405 n.c. 
it wa.s captured and plundered by the C.'arthaginian.s, a blow from 
which it never entirely recovered. It was colonized by Tinioleon 
in 33H Hc'. with settlers from Velia in Lucania, and in the lime 
of the tyrant Phintias (28c)“27g) it had regained some of its 
power. In the lirst Punic War. however, it was sacked by the 
Romans (261) and the Carthaginians (255), and hnally in the 


second Punic W’ar by the Romans (210). Still in the Roman 
period, it exported agricultural products, textile fabrics and sul¬ 
phur. In the local museum are tiles used for stamping cakes of 
sulphur, which show that the mines, at any rate from the 3rd 
century a.d., were imperial property leased to contractors. The 
site is unusual and beautiful with a lofty ridge with two summits to 
the north. On the western summit is the modem town (985ft.), 
the etstern summit slightly higher, bears the name of Rock of 
Athena, owing to its identification by some scholars with the 
acropolis of Acragas as described by Polybius, who places upon 
it (he temple of Zeus Atabyrius (said to have beem erected by the 
half-mythical Phalaris) and that of Athena. The available space 
about 70 X 20 yds.) on the eastern summit is, however, too small. 
In the modern town, on the other hand, the remains of one temple 
are to be seen in the church of Sta. Maria dei Greci, while the 
other is generally supposed to have occupied the site of the 
cathedral. On the north both summits arc defended by cliffs; on 
the south the ground slojies away somewhat abruptly from the 
eastern summit towards the plateau on which the town stood, 
while the western summit is separated from this plateau by a 
valley traversed by a branch of the Hypsas (mod. Drago), the 
deep ravine of which forms the western boundary anri defence of 
the city. On the east is the valley of the Acragas (Fiume S. 
Biagio). The church of S. Biagio, above it, is built into the 
temple of Demetcr which was preceded by a sanctuary in (he 
cliffs. The Acragas defends the approach from the east and the 



deeper Hyp.sas that from the south-west. They unite south of 
the town and flow out in the small abandoned harbour. A row' 
of important Doric temples crowns the southern slojoes; they are 
built of the local porous stone, which is of a warm red brown 
colour, full of fos-sil shells and easily corroded when exposed to 
the air. Of all these temples the oldest is probably that of 
Heracles (eight columns of which have recently been re-erected). 
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DIMENSIONS OF TEMPLES AT AORIGEINTUM 



Demetcr. 

Hera 
Lacinia 
(so called). 

Con¬ 
cordia 
(so called). 

Heracles. 

Zeus. 

Castor 
and Pollux 
(so called). 

F nnamed 
near 

Castor and 
Pollux. 

I lephaes 
lus (so 
called). 

.Asclepius, 

■Athena 
(so called). 

Length excluding steps* 

99 

125 

129! 

'2 20 

3b I 






Breadth 

43 i 

ssh 

5si 

85 

*73^ 


07 J 

5>1 

30^ 

45 

Lengt h of cel la 

b5 

9i 

qOJ 

CSb 

332 

91 





Breadth of cella . 

Aih 

32 i 

3*i 

45* 

M4i 

33 





Height of columns 











vvilli capitals 


21 

22 

33 

() 2 i? 

loi 





Diameter of columns 











at bottom 


4I 

4 J 

6 J 

14 

A 


5 

34 

4J 

Original number of 











columns 


34 

.34 

38 

38 

34 





Class .... 

In antis. 

Periptcros 

Periptcros 

Periptcros 

Pseudo 

Periptcros 


Periptcros 

Prfvstylos 

Periptcros 



hexastylos. 

hexastylos. 

hexastyU)S- 

periptcros 

hexastylos. 


hexastylos. 

j)seudo- 







hepta- 




peripteroB. 




i 



stylos. 

1 





Approximate date 

500 

4tK> 

440 

Sio 

4SO 

,^8-210 


After 

Before 210 

4S8-472 


B.c. 

B.c. 

B.c. 

B.c. 

B.( . 

B.c. 


B.c. 

B.c. 

D.C. 


^Dimensions in English feet. 


while (he best preserved are those wrongly attributed to Hera 
and Concordia, which are very similar in dimensions; the latter, 
indeed, lacks nothing but its roof, owing its preservation to its 
conversion into the cathedral in 597 by Gregory II., bishop of 
Girgenti. These temples arc among the finest in existence. In 
front of the former, as in front of those of Heracles and Zeus, 
stood a huge altar for burnt offerings, as long as the fagade of 
the temple itself. The cclla of the temple of Heracles was modi¬ 
fied in Roman times, and a statue of Asclepius seems to show 
change of cult. 

In the colossal temple of Zeus the huge Atlantcs (figures of 
Atlas), 25ft. in height, are noticeable. They seem to have stood 
in the intcr-columniations half-way up the outside wall and to 
have supported the epistyle. The collapse both of this temple and 
of that of Heracles must be attributed to an earthc]uake; many 
fallen blocks of the former were removed in 1756 for the con¬ 
struction of the harbour of Porto Empedode. The four columns 



The temple here shown with all its columns still in situ, which 

HAS BEEN WRONGLY ATTRIBUTED TO CONCORDIA. IS THE BEST PRE¬ 
SERVED OF THE NUMEROUS AND SPLENDID RUINS STILL TO BE FOUND 
ON THE SITE OF THE CITY OF AGRIGENTUM. IT OWES ITS PRESERVATION 
TO GREGORY 11. BISHOP OF GIRGENTI 

erected on the site of the temple of Castor and Pollux arc a 
modern (and incorrect) restoration in which portions of two 
buildings have been used. Of that of Hephaestus only two 
columns remain, while that of Asclepius, a mile to the south 
of the town, an anta and two pillars arc preserved. Other remains 
are unimportant. Near the picturesque church of S. Nicolo is 
the so-called oratory of Phalaris, a tomb of the ist century b.c., 
2 7ift. by 23jft., and not far off on the east are two private 
houses of the Roman period. The fishpond (circumference said 
by Diodorus to be 7 stadia) is an enormous excavation south¬ 


west of the city, with drains in its sides; the bottom is now an 
orange garden. 

The wall line can be traced, but actual remains are small ex¬ 
cept in the valley below the temple of Dcmeter (S. Biagio). 
East and west ravines gave protection, .so a ma.ssive wall was un¬ 
necessary, while near the south-east angle a breastwork was 
formed by the excavation of the natural rock, in later times 
honeycombed with tombs. Close to this temple on the west is 
the site of the gate known in later times as the Por/a Aurca, 
through which the modern road passes. 

7 'ombs of the Greek period have been found mainly on the 
west of the town, outside the probable line of the walls, between 
the Hypsas and a small trilmtary, the latter having been spanned 
by a Ijridge, now called Ponte dei Marti, of which one massive 
pier, 45ft. in width, still exists. Just in.side the south wall is a 
Christian catacomb, and outside it a tomb in two storeys, a 
mixture of Doric and Ionic architecture, belonging probably to 
the 2nd century b.c. A village of the Byzantine period has been 
explored at Balatizzo, immediately to the south of the modern 
town. The walls of the dwellings are entirely cut out of the 
natural rock. 

The modern town, known as Girgenti till 1928 but then revert¬ 
ing to the older form of Agrigenlo, is the canital of the province 
of Agrigento, and an episcopal see, 58 mi. .S. by E. of Palermo di¬ 
rect and 84^ mi. by rail. Pop. (1936) 27,785 (town), 32,951 
(commune). The cathedral occupies the highest point in the town; 
it was founded in the 13th century and there are other remains 
of architecture of this p)eriod. The museum contains fine vases, 
terra cottas, sculptures, etc. Porto Empedode, pop. (1936), 
13,834 (town), 14,764 (commune), 5J mi. S. by rail, is con- 
ncctccl with Castelvctrano, on the line from Palermo to Trapani. 
It is the principal port for the shipment of sulphur, the mining 
district beginning just north of Agrigento, and was heavily 
bombed by the Allies during World War II after’their victory in 
NortB Africa. (T. A.; X.) 

AGRIMONY, a slender perennial herb (botanical name, 
Agrimonia Eupatoria, family Rosaceae), to 3ft. high growing 
in hedge-banks, copses and borders of fields. The leafy stem ends 
in spikes of small yellow flowers. The flower-stalk becomes re¬ 
curved in the fruiting stage, and the fruit bears a number of hooks 
which enable it to cling to rough object.s, such as the coat of an 
animal, thus ensuring distribution of the seed. The plant is com¬ 
mon in Britain and widely spread through the north temperate 
region. The underground woody stem is astringent and yields a 
yellow dye. 

The name has been unsystematically given to several other 
plants; for instance: bastard, Dutch, hemp or water agrimony 
(Eupatorium cannabinum) \ noble or three-leaved agrimony 
(Anemone Hepatica) ; water agrimony (Bidens); and wild agri¬ 
mony (Potentilla Amerina). 
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AGRIOLOGY is the science of the prehistoric human prac¬ 
tices and ways of especially those pertaininft to the key- 

factors of existence, food, shelter and clothing. 

AGRIONIA, an ancient (ireek festival, celelmited annually 
at Orchointrnus in Boeolia and elsewhere, in honour of Dionysus 
Agrionius (“the w'ild”; by women and priests at night. The tra¬ 
dition is that the daughters of Minyas, king of (Jrchonienus, having 
despised the rites of the god, were seized with frenzy and ate the 
flesh of one of their children. At this festival it was originally the 
custom for the priest of the god to pursue a woman of the Minyan 
family with a dr;iwn .sword and kill her. (I’lutarch, Rofn. 

cii., (Jii'h st. Ciracioc, xxxviii.) 

AGRIPPA, a sceptical philosopher, whose date cannot be 
accurately determined. He must have lived later than Aenesi- 
derm.is. 7 'o him arc; ascribed tlie live tropes (Trevre rpovot) which, 
ac cording to Sextus Kmpiric us, summarize the altitude of the later 
ancient .sceptics, (it Since some thinkers hold that nothing i.s 
known but the .scmsible; others that nothing is known but the in¬ 
telligible, it follows that Ihi; only wise course is neither to affirm 
nor to deny. ( :} The proof of one so-called fact depend.s on an¬ 
other fac f whic h itself needs demonstration, and so on ad itifinituni. 
( ^) The data of sense are relative to the sentient being, those of 
reason to the intelligent mind; that in difterent conditions things 
themselvc's are seen or thought to be different. Where, then, is the 
absolute c ritcTion? (.•}) Ail knowledge dt'pends on certain hypoth- 
'■ses, or facts taken for granted. Such knowledge is hyimthctical. 
(5) d'he fifth trope [loints out the impossibility of [woving the sen¬ 
sible by (he intc'lligible inasmuch ns it remains to establish the 
intelligible in its turn by the .scmsible. Such a process is a vicious 
circle and has no logical validity. A coin])arison of these tropes 
with the ten tropes enumerated in the article Af.nf^sidkmus shows 
that scejilicism has made an advance into the more abstruse ques¬ 
tions of melajihysic s. The first and the third include all (he ideas 
exiiressed in the ten (ropevs, and the other three systematize the 
more jirofound difticiilties which new' thinkers had developed. 

Srr Diogc'nes Laertius x. HK, and Zeller’s Greek Philosophy. Also 
lhc> articles Sc eci i< ism ; Ai.nksiui.mus. 

AGRIPPA, HEROD I. (r. 10 h.c.-a.d. 44), king of Judaea, 
the son of Aristobulus and Berenice, and grand.son of Herod the 
(irent, wa.s born about 10 n.c. His original name was Marcus 
Iiilius .Agrippa. Jo.sefihus inform.s us that, after the murder of his 
father, lb-rod the (.In-at .sent him to Rome to the court of Tiber¬ 
ius, whose son Drusus became his friend. On the death of Drusus, 
Agrippa. who had bc-i-n recklessly e.xtravagant, was obligc'd to leave 
Rome overvvht;lmed with debt. After a brief seclusion, Herod the 
Tc-lrarch, his uncle, who had married Agrippa's sister Herodias, 
made him Aiioraitowos (Overseer of Markets) of Tiberias, and pre- 
.sented him with a large sum of monc'v; but his uncle; being unwill¬ 
ing to continue his support. Agripjea left Judaea for Antioch and 
soon after returned to Rome, where he was welcomed by Tiberiu.s 
and became constant companion to the emperor (iaius (Caligula), 
then a pojnjlar favourite-. .Agri])[)a, overhe-nrd by his fretul- 
rnan Eutyches to express a wish for Tiberius’ death and the 
advancem«*nt of (iaius, wms betrayed to the emperor and cast into 
prison In a.d. ;^7 Caligula, having ascended the throne, heaped 
wt-alth and favours upon Agrippa and gave him the tetrarchy of 
Batanaea and Trachonitis To this he added that held by 
Lystuiias; and Agrippa journeyed into Judaea to take possession 
of his new kingdom. In a.d. .p) he returned to Rome and brought 
about the banishment of Herod Anlipas, to whose tetrarchy he 
succeeded. On the assassination of C'aligula (a.d. 41 ) Agrippa sup¬ 
ported the emperor Claudius, who gave him the government of 
Judaea, w'hile the kingdom of Chakis in U;hanon was, at his 
request, given to his brother Herod. Thu.s Agrippa became one 
of the greatest princes of the east, the territory he possessed 
equalling in extent that held by Herod the (ircat. He returned to 
Judaea and governed it to the great satisfaction of the Jews. His 
xeal, private and public, for Judaism is celebrated by Josephus 
and the rabbis; and the narrative of Acts xii. telling of his perse¬ 
cution of the Apostles Jiunes and Peter, gives a typical example of 
it. Fioth the Acts of the Apostles and Josephus give an account of 
his sudden death after an exhibition of games at Caesarea. A 


third account says that Agrippa wms assassinated by the Romans, 
who objected to his growing {X)wer. He had shown too independ¬ 
ent a spirit in his attempt to strengthen the walls of Jerusalem and 
to summon a meeting of other client princes and after his death 
the emperor appointed no more kings of Judaea, but ruled the 
province by means of procurators. 

See articles Josephus, J.A. i8 and ig in Ency. Bihl. (W. J. Wood- 
house). Jeivi.sh Ency. (M. Brann), with further references; N. S. 
Litiowitz. Herod and Agrippa (’nd ed., i8g8); Gratz, Ceschichte d. 
Juden, iii. 

AGRIPPA, HEROD 11. (27-100), son of Agrippa, Herod 
I., and like him originally Marcus Julius Agrippa, was born about 
A.D. 27, and received from Claudius the tetrarchy of Chalcis and 
the oversight of the Temple on the death of his uncle, Herod, 
A.D. 48. In A.D. 53 he WMS deprived of that kingdom and given 
other provinces instead. He tried to iirev'cnt the Jews from 
reb(-lling, and wTen wmt broke out sent auxiliarie.s to help the 
Romans. Jfc died in Rome in a.d. joo. He was the seventh and 
la.st king of the family of Herod the Great. It W'a.s before 
him and his sister Berenice {(j.v. B.2) that St. Paul pleaded his 
cause at (.’aesarea (Acts xxvi ). He supplied Josephus with in¬ 
formation for his history. 

AGRIPPA, MARCUS VIPSANIUS (63-12 b c ), Roman 

statesman and general, son-in-law and minister of the emperor 
Augustus, was of humble origin. He was of the same age as 
Oct avian (as the emperor was then called), and W'as .studying with 
him at Apollonia when news of Julius C'aesar's assassination 
(44 ICC) arrived. By his advice Octavian at once .set out for Rome. 
Agrippa played a conspicuous part in the war against Lucius, 
brother of Mark Antony, which ended in the capture of Perusia 
(40). Tw’o years later he put down a rising of the Aquilanians 
in Gaul, and crossed the Rhine to [lunish the aggressions of the 
Germans. On his return he refused a triumph but accepted the 
consulship (37). At this time Sextus Pompeius, with whom war 
was imminent, had command of the sea on the coasts of Italy. 
Agrippa’s first care was to provide a safe harbour for his ships, 
which he accomplished by cutting through the strips of land w'hich 
separated (he Lacus Lucrinus from (he sea, thus forming an outer 
harbour; an inner one was also made by joining the lake Avernus 
to the Lucrinus (Dio Cassius xlviii. 40; Pliny, Nat. Jlis/. x.xxvi. 
24). About this time Agrippa marrietl Pomponia, daughter of 
Cicero’s friend Pomponius Atticus. Having been npjiointed naval 
commander-in-chief he put his crews through a course of training, 
until he felt in a position to meet the fleet of Pompeius. In 30 
he was victoriou.s at Mylae and Naulochus, and received the 
honour of a naval crown for his services. In 33 he was chosen 
aedile and signalized his (enure of office by effecting great improve¬ 
ments in the city of Rome, re.storing and building aqueducts, 
enlarging and cleansing the sewers, and constructing baths and 
porticos, and laying out gardens. He also first encouraged the 
public exhibition of W'ork.s of art. The cmpc-ror’s boast that he had 
found the city of brick but left it of marble (“marmoream sc 
relinquere, quan latericiam accepisset,” Suet. Aug. 2 q), might 
with greater propriety have been uttered by Agrippa. He was 
again called away to take command of the fleet when the war with 
Antony broke out. The victory at Actium (31), which gave the 
mastery of the world to Octavian, w,as mainly due to Agrippa. As 
a token of signal regard Octavian bestowed upon him the hand of 
his niece Marcella (28). We must suppo,se that his wife Pomponia 
was either dead or divorced. In 27 Agrippa was consul for the 
third time, and in the following year the senate bestowed upon 
Octavian the imperial title of Augustus. Probably in commemo¬ 
ration of the battle of Actium, Agrippa built and dedicated the 
I^antheum still in existence as La Rotonda. The inscription on the 
portico states that it was erected by him during his third consul¬ 
ship. His friendship with Augustus seems to have been clouded 
by the jealousy of his brother-in-law Marcellus, which was prob¬ 
ably fomented by the intrigues of Livia, the second wife of 
Augustus, who feared his influence with her husband. In 23 b,c., 
Agrippa went as governor to the East, ruling by means of legates, 
while he himself remained at Lesbos. But the death of Marcellus, 
which took place in the same year, obliged the emperor to look 
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to Agrippa as his successor. He was recalled to Rome, and lo 
strengthen the tie between him and Augustus was made to divorce 
Marcella and marry the emperor’s daughter Julia (21), the widow 
of MarceJlus. In 19 he was employed in putting down a rising of 
the Cantabrians in Spain. In 18 B.c. he received the Tribunician 
power for five years, and in the following year a renewal of his 
command in the East, where his just and prudent administration 
won him the goodwill of the provincials, especially the Hebrew 
population. His last public service was the bloodless suppression 
of an insurrection in Pannonia (13). He died at Campania in 
March of the year following his 51st year. Augustus honoured his 
memory by a magnificent funeral. 

Agrippa was also known as a writer, especially on geography. 
Under his supervision Julius Caesar’s design of having a complete 
survey of the empire made was carried out. Amongst his writings 
an autobiography, now lost, is referred to. Agrippa left several 
children; by Pomponia, a daughter Vipsania, who became the wife 
of the emperor Tiberius; by Julia three sons, Gaius and Lucius 
Caesar (adopted by Augustus as his successors) and Agrippa 
Postumus, and two daughters, Agrippina the elder, afterwards 
the wife of Germanicus, and Julia, who married Lucius Acmilius 
Pa u Hus, 

See Dio Ca.ssius xlix.-liv.; Suetonius, Augustus; Velleius Paterculus 
ii.; Josephus, Anliq. Jud. xv. 10, xvi. 2; Tunihull, Three Dissertations, 
one of the characters of Horace, Augustus and Agrippa (1740); Frand- 
sen, Marcus Vipsanius Agrippa (i8j6) ; Motte, Elude sur Marcus 
Agrippa (1S72) ; Nispi-Landi, Marcus Agrippa c i suai tempi (igoi) ; 
1). Detlefsen, LJrsprung, Einrichlung und Bedeutuag der Erdkarle 
Agrippas (igo6) ; V. Gardthau,scn, Augustus und seine Zeit. Vol. i. 
762 foil., ii. 432 foil. 

AGRIPPA VON NETTESHEIM, HENRY CORNE¬ 
LIUS (14S6-1535), German writer, soldier, physician and by 
common reputation a magician. Agrippa was for many years in 
the service of Maximilian I., the German king, who sent him in 
1510 on a diplomatic mission to England, where he was the gue.st 
of Dean Colet. From 1511 to 1518 he was in Italy in (he service 
of William VI. of Monferrato and of Charles III. of Savoy. His 
interest in the occult sciences had brought him into conflict with 
the church at Dole in 1509 when he lectured on John Reuchlin’s 
Dc verbo mirifico; again at Pavia in 1515 when he lectured at 
the university on the Pimander of Hermes Trismegi.stus; and 
again at Metz in 1518, where he was town orator, for his defence 
of a woman accused of witchcraft. He then practised medicine 
in Cologne, Geneva, Freiburg and Lyons for short periods until 
Margaret, duchess of Savoy and regent of the Netherlands, ap¬ 
pointed him archivist and historiographer to the emperor. Mar¬ 
garet's death in 1530 weakened his position, but after suffering a 
short imj)risonment for debt at Brus.sels he lived at Cologne and 
Bonn, under the protection of Hermann of Wied, archbishop of 
Cologne. He then went to France, where he was arrested by 
order of Francis I. for some disparaging words about the queen- 
rnother; but he was soon released, and on I'cb. i8 .1535, died at 
Grenoble. He was thrice married and had a large family. Agrip- 
pa’s work, De occulta philosophia, which brought him into an¬ 
tagonism with the Inquisition, was written about 1510, partly 
under the influence of the author’s friend, John Tritheniius, 
abbot of Wurzburg, but its publication was delayed until 1531, 
when it appeared at Antwerp. It is a defence of magic, by means 
of which men may come to a knowledge of nature and of God, 
and contains Agrippa’s idea of the universe with its three worlds 
or spheres. His other principal work, De incertitudine ct vatii- 
tate scientiarum et artium atqiie exccllcntia Verbi Dei decUtma- 
tiOy was written about 1527 and published at Antwerp in 1531. 
In it Agrippa denounces the accretions which had grown up 
around the simple doctrines of Christianity, and wishes for a 
return to the primitive belief of the early Christian church. He 
also wrote De nobilitate et praecellentia jeminei sexus, dedicated 
to Margaret of Burgundy, De matrimonii sacramento and other 
smaller works. An edition of his works was published at Leyden 
in 1550 and they have been republished several times. 

See H, Morley, Lije of H. C. Agrippa (London, 1856) ; A. Frost, 
Les sciences et les arts occuUes au XVI. siicle: Corneille Agrippa, sa 
vie et ses oeuvres (Paris, i88r) ; A Daguct, Cornelius Agrippa (Paris, 
1856); J. Orsier, H. C. Agrippa, sa Vie et son Oeuvre (1911). 
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AGRIPPINA, the “elder,'* daughter of Marcus Vipsanius 
Agrippa {q.v.) by his third wife Julia, was the granddaughter of 
Augustus and the wife of Germanicus. She accompanied her hus¬ 
band to Germany, when the legions on the Rhine revolted .after 
the death of Augustus (a.d. 14). Three years later she was in the 
East with Germanicus {q.v.), who died at Antioch in lo, poisoned, 
it was said, by order of Cn. Cnlpurniiis Piso, governor of Syria. 
Eager to avenge his death, she returned to Rome and boldly ac¬ 
cused Piso of the murder of Germanicus. To avoid public infamy 
Piso committed suicide. Tiberius and his favourite Sejanus feared 
that her ambition might lead her lo attempt to secure the throne 
for her children, and she was banished to the island of Pandataria 
off the coast of Campania, where she died on Oct. 18, 33, stan'cd 
(o death by herself, or, according to some, by order of Tiberius. 
Tw’o of her sons, Nero and Drusus, had already fallen victims to 
the machinations of Sej.inus. Agrippina had a large family by 
Germanicus, several of whom died young, while only two are of 
importance—Agrippina the “younger” and Gaius Caesar, who 
succeeded Tiberius under the name of Caligula. There is a portrait 
of Agrippina in the Capitoline Museum at Rome and a bronze 
medal in the Briti.sh Museum, representing the bringing back of 
her ashes to Rome by order of (ailigula. 

See Tac. Ann. i.-vi.; Suetonius Tiberius, 53; Dio Cassius Ivii. 6, 
Iviii. 22, lix. 3; Elizabeth Hamilton, Memoirs of the Life of Agrippina 
(1804); Stahr, Rbmische Kaiserfrauen (1S80). 

AGRIPPINA, the “younger’’ (a.d. 16-50), daughter of Ger¬ 
manicus and Agripj)ina the elder, sister of Caligula an<l mother 
of Nero, was born at Oppidum IJbiorum on the Rhine, afterwards 
named in her honour Colonia Agrippinae (mod. Cologne). By 
her first husband, Gnaeus Domitius Ahenobarbus, she was the 
mother of the emixror Nero; her second husband w.as Passienus 
Crispus, whom she was accused of poisoning, in 49. After the 
death of Messalina, she married the eraperoryClaudius, her uncle, 
and induced him to adopt the future JVero as heir to the throne 
in place of his own son (Britannicus). In 54 she poi.soned 
Claudius and secured the throne for her son. Being alarmed at 
(he influence of the freedwoman Aclc over Nero, she threatened 
lo support the claims of the rightful heir Britannicus. Nero 
thereupon murdered the young prince and decided (0 get rid of 
his mother. Pretending a reconciliation, he invited her to Baiae, 
where an unsuccessful attempt was made to'drown her on a vessel 
especially constructed to founder. Evenlually he had her put to 
death at her country house. Agrippina wrote memoirs of her 
times, referred to by Tacitus {Ann. iv. 53). 

See Tac. Ann. xii., xiii., xiv. ; Dio Cassius lix.-lxi.; Suetonius, Nero, 
34; Slalir, Agrippina, die Mutter Nrros (1K80) ; Raffay, Die Memoiren 
der Kaiserin Agrippina (1884) ; B. W. Henderson, The Life and Princi- 
pale of the Emperor Nero (1Q03) ; J. MacCiibc, Empresses of Rome, 
ch. V. (1911) ; also article Neuo. 

AGRONOMY, the theory and practice of land management 
and husbandry; in the United States more specifically used of the 
production of farm crops and plant culture, e.g., the agronomy 
department attached to the agricultural experiment stations. 

AGROTERAS THUSIA, an annual festival held at Agrac, 
near Athens, in honour of Artemis Agrotera, in,fulfilment of a 
vow made by (he city, before the battle of Marathon, to offer in 
sacrifice a number of goats equal to that of the Persians .slain in 
(he conflict. The number being so great, it was decided to offer 
500 goats yearly. 

See Plutarch, De Malignitate Ifrrndoti, Xenophon, Anab. iii., 
2. 12; Aflian, Var. Hist, ii., 25; Schol. on Ari-stophanc-s, Equitrs, 660. 

AGUADILLA, the largest and most important town in the 
northwestern .section of Puerto Ri(o. The population by the 1930 
cen.sus of the town il.self wa.s 10,952 (1940, 13.468), while the 
population of the municipal district in 1940 was 34,956. 

Aguadilla is situated on the west coast of Puerto Rico, on'the 
Mona channel which connects the Atlantic ocean with the Carib¬ 
bean sea. It is a seaport, but at present has little shipping. It is 
situated on the belt-line railroad which follows the coastal plains 
around the island and also has connection by well built highways 
with the principal cities of the island. It has several industries 
and its business houses arc well established. Its schools are 
superior, and an old church is of especial interest. 
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According; to tradition, Columbus’ fleet of discovery in 1493 
refilled its water casks at the fountain which still flows in the 
centre of the town. It is certain that ( olumhus’ landing was 
near Aguadilla. A tract of land south of the town and within a 
.short distance has been secured for a Columbus park, which will 
be improved and a creditable monument erected to the discoverer. 
There is no other place under the C.S. flag on which Cedurnbus 
landed except Puerto Rico. (H. M. T.; X.) 

AGUASCALIENTES, an inland state of Mexico, bounded 
north, east and west by the state of Zacatecas, and south by 
Jalisco. Pop, (1930) 132,900; t 1940, JOi,6r;3. Area, ^,498 .sq, 
miles. The stale occupies a part of the plateau of central Mexico 
about 6,000ft. above sea level, extending from two spurs of the 
Sierra ,M;Mlre, called the Sierra 
Fria and Sierra de Laurel, east- 
W'ard to the rolling fertile jjlains 
of its eastern and south-eastern 
districts. It is well watered l)y 
numerous small streams and one 
large river, the AguascalienIes 
or Rio (Jrande, and has a mild 
healthy climate with a light rain¬ 
fall. The fertile valleys of the 
north and west are devoted to 
agriculture :ind the plains to 
stock-raising. Indian corn, flour, 

’ . Aouaicalientei, capitat of the Inland 

cxporlcta to the neighf»OUnng Mexican state of the «amo name, it 
Stalet.. Mining industries are still «n Induttrlal centre for the aaricul- 
undevcloped, but considerable “ 

progress has been made in manufactures, e.specially of textile 
fabrics. The State has good railway communications and a pros¬ 
perous trade, The capital, Aguascalienles, named from the medi¬ 
cinal hot springs near it, i.s a flourishing commercial and manu¬ 
facturing city. Pop. (1910) (ic)4o> 82.234. It has cotton 

factories smelting works, railwac' shops, potlerie.s, tanneries, distil¬ 
leries and wagon and tobano factories. It i.s a station on the Me,\- 
ican National railway, 3f)4 mi. N.W. of the city of Mexico, and 
is connected by rail with Tamftico on the (iulf of Mc.xico. The ^ 
city is well built, has many line churches and good public build¬ 
ings, street cars and electric lights. Other towns of the State are 
Rincon de Romos (4,460), A.sicntos de Ibarra (1,847) ^md Cal- 
villo (3,486). 

AGUE, the common name given to ii lorm or stage of malarial 
disease; the ague fit. i.s the cold, .shivering stage, and hence the 
word is also loosely used for any such paroxy.sm. (Acr Mal.^kia. j 
For “lirow-ague” srr Nkurai coa. 

AGUESSEAU, HENRI FRANCOIS D’ (160S-175O. 

chancellor of iManct', was born at Limoges Nov. 27 1668, the son 
of Henri d’Agues.scMu, who held many important posts in the 
Government. He studied law under Jean Domat ancj was one of 
the first masters of forensic eloctuence in France. He was procu¬ 
rator general from 1700 to 1717, and defended the rights of the 
Gallican Church against Rome in the controversy which led to the 
promulgation of the bull i ni^cititus. 

In 1717 he was made chancellor by the Regent Orleans, but was 
dismis.sed next year because of his steady opposition to the finan¬ 
cial projects of John Law which had been aclopted by the regent. 
He was recalled in 1720. He then assented to the truce which 
Dubois made with Rome because he feared the outbreak of civil 
war. Popular opinion unjustly ascribed his attitude to base com- 
jiliarice with Dubois; but he opposed other measures of Dubois 
and was dismissed W'hen the favourite became chief minister. After 
five yi ars of retirement .spent in study, he was recalled by Cardinal 
Fleury. and again became chancellor. He attempted, in vain, the 
coditu atioM of French law, hut he executed a body of reform which 
placed him in the same rank with L’Hopital and Lamoignon. 

His grand.son, Henri C.ardin Jean Baptiste, Marquis 
AouESSEAt! ( 1740-1S20), was advocate general in the parlement 
of Paris and deputy in the Estates-General. Under the Consulate | 
he became president of the court of appeal and later minister at 
Copenhagen. Me was elected to the French Academy in 1787. 


Of H, F. d’Aguesseau’s works the most complete edition is that 
of Jean Marie Pardessus, published in 16 vol. (1818-20); his 
letters were edited separately by Rives (1823); a selection of his 
works, Oruvres choisies, was issued, with a biographical notice, by 
E. Falconnet in 2 vol, (Paris, 1S65 ). His works include a treatise 
on money; a life of his father, which is interesting from the 
account which it gives of his own education; and Metaphysical 
Meditations. 

Ser Charles Butler, Mem. of Life of H. F. d'A^uesseau, etc. (1830) ; 
Houllec, Ilistoire de la vie et des onvra^es du chancclier d’Afiuesseau 
(I’aris, 1833) ; Fr. Monnier, Le Chancelicr d’Aguesseau (Paris, i8()0 ; 
2nd ed., 1803). 

AGUILAR, GRACE (iSiO-47), English writer, the daugh¬ 
ter of a Jewish merchant in London, was born in June 1816. Her 
works consi.st chiefly of rcligiou.s fiction, such as The Vale of 
Cedars (1850) and Home Influence (1847). She also wrote, 
in defence of her faith and it.s profes.sors, The Spirit of Judaism 
(1842) and other works. She died at Frankfurt-on-Main on 
Sept. 16, 1847. 

AGUILAR, or Aguilar de la Fronteka, a town of southern 
Spain, in the province of Cordova. Pop. of town (i94o> 15,144; 
mun., 16,091. Aguilar “ol the l•'r()nlier" was so named in the 
middle ages from its position on the border of the Moorish terri¬ 
tories. Situated in the south of the fertile Campiha de Cordoba, 
its olives and white wine are celebrated; the wine is known ns 
Amontillado, from the adjacent town of Mont ilia. 

AGUILAS, seaport and railway terminus, south-east Spain, 
lirovince of Murcia. Pop., town (1940) 11,636; mun., 15,166, 
Aguilas i.s built on the landward side of a small peninsula, between 
two bays and has a good harbour. It is the chief outlet for tbi- 
Spanish trade in esparto grass, and exports also iron ore and other 
mineral produils of the neighbourhood 

AGUINALDO, EMILIO (r. 1869- ), Filipino insur¬ 

rectionary leader, was born near Cavite, Luzon, of Chinese and 
Tagalog parentage. He was educated in his native town and in 
the University of St. Thomas, conducted by Dominican friars in 
Manila. At the outbreak of the insurrection in Aug. 1896, he was 
mayor of Cavite Viejo. During this uprising Aguinaldo took a 
prominent part, displaying marked capacity for leadership and 
assuming dictatorial powers. But in Jan. 1898 he left the Philip¬ 
pines for Hongkong, agreeing to remain permanently in exile on 
condition of a substantial financial reward from Sjiain. Imme¬ 
diately after the battle of Manila, May i, i8g8, he returned to 
the Philippines with the express puriio.sc, it is said, of assisting 
the I'nited States in the war w'ith Sjiain. Obtaining (he consent of 
the U.S. authorities, he established a native government, of which 
he became the head, and organized an army. On Feb. 4, 1899, he 
began hostilities against the United States by making an unsuc¬ 
cessful attack on Manila. During 1899 there were several severe 
engagements, but in the end the native troops became so hard 
pressed that 2\guinaldo, after repeatedly changing his capital, was 
forced to take refuge in the mountains. Here the struggle was pro¬ 
tected until March 23, 1901, when he was captured by (icm. 
I'rcderick Funston at Palawan, Luzon. On April u), 1901, Agui¬ 
naldo took the oath of allegiance to the Finited Slates and rcMired 
to peaceful private life. 

AGUIRRE, LOPE DE (1508-1561), Spanish adventurer. 
In 1550 he joined Pedro de Ursua’s expedition to the Upper Ama¬ 
zon, in search of El Dorado, and took part in the murder of Ursua 
and his lieutenant in 1561, after which Guzman was elected cap¬ 
tain by the crew, with Aguirre as his master of the camp. The 
murderers declared themselves reliels, and sailed down the Ama¬ 
zon, plundering and putting to the sword whole villages of 
Indians. Aguirre establi.shed a reign of terror on board ship, 
which culminated in the murder of Guzman, and his own self- 
appointment to the position of captain. In July of 1561 the party 
reached Margarita Island, where they murdered the governor, 
robbed the royal treasury and proceeded to make incursions into 
the mainland of Venezuela, About this time Aguirre wrote and 
despatched an amazing letter to the king of Spain, accusing him 
of ingratitude toward himself, Aguirre, and his followers, and 
giving a full account of his own villainous exploits on the voyage 



AGUJARI—AHENOBARBUS 


Soon after, his men began to desert him and just when an attack 
was expected from Spanish troops, he was shot by his own fellow- 
rebels, in Oct. 1561. 

See R. Southey, Expedition of Orsua, and the Crimes of Aguirre 
(1821) ; and P. Simon, The Expedition of Pedro dc Vrsua and Lope 
de Aguirre in search of El Dorado and Omagua (1861). 

AGUJARI, LUCREZIA (1743-17S3), an Italian operatic 
singer, possessed of one of the most extraordinary voices, in re¬ 
spect of its almost incredible compass, ever known. Mozart, who 
heard her at Parma in 1770, noted down some of the passages 
which she sang, showing her range to have extended from middle 
C to C in altissimo, or more than an octave above the B flat 
which is about the limit of the average soprano. At the same 
time .she was a brilliant executant. Known (and advertised) as 
La Bastardella, on account of the circumstances of her birth, as 
the natural daughter of a man of rank, she paid many visits to 
London where she received as much as i 100 a night. 

AHA, of Shabha, an 8th-ccntury Talmudist. He was author 
of Quaestiofics (S/ieiltoth), a collection of homilies (at once 
learned and popular) on Jewish law and ethics. This is recorded 
as the first work written by a Jewi.sh scholar after the completion 
of the Talmud. 

AHAB, son of Omri, king of Israel from r. 875 to c . 852 b.c. 
(1 Kings xvi. 29-xxii. 40). The more important aspects of his 
reign, which in some respects marks the high water mark of the 
success of the northern kingdom, may be summarized as follows; 

(1) Foreign relations .—In the reigns of Omri and Ahab the north¬ 
ern kingdom for the first time took an important part in inter¬ 
national politics. Omri left to his son an empire which comprised 
not only territory to the cast of Jordan, in Gilead and probably 
Bashan. but also the land of Moab, whose king was tributary, 
while Judah (and probably Edom also) if not actually subject to 
Omri, was certainly a subordinate ally. Ahab’s marriage with 
Jezebel, daughter of Ethbaal of Sidon, revived an alliance which 
had been in abeyance since the time of Solomon. But through¬ 
out the reign of Ahab a fierce border war was waged with Damas¬ 
cus, in which Israel, in spite of occasional victory, proved the 
weaker, while Mesha, king of Moab, successfully revolted and 
occupied the southern portions of the territory of Gad. Yet the 
forces of Israel retained strength enough to contribute the second 
largest contingent of soldiers (the large.st force of chariots) to 
the combined armies which, under the leadership of Benhadad of 
Damascus, checked the westward movement of Shalmaneser III. 
of Assyria at Karkar in 853 b.c. After the Assyrian repulse, how¬ 
ever, the alliance broke up, and Ahab met his death lighting the 
Syrians in a vain attempt to recover Ramoth Gilead. (2) Domes¬ 
tic affairs .—Contact with a wider world, and especially the alli¬ 
ance with Phoenicia, had far-reaching results for the kingdom of 
Israel itself. Jezebel attempted to introduce into religion and 
government element.s which were common enough elsewhere in 
the ancient world but strange in Israel. She endeavoured to set 
up the worship of the Tyrian Baal in Samaria, and to maintain 
the familiar oriental principle of the absolute despotic power and 
authority of the sovereign. This roused the bitter hostility of 
that conservative party which clung to the sole worship of the 
national God, Yahweh, and at the same time held to those demo¬ 
cratic conceptions of society which the Hebrews had brought 
with them from the wilderness and had consistently maintained 
through their history. The spirit of this party found expression 
in the prophet Elijah (g.v.), who protested alike against the es¬ 
tablishment of the Baal priests and the judicial murder of Naboth. 
He and those who came after him seem to have been successful 
in eliminating the foreign worship, though in the end their pur¬ 
pose was only achieved by a bloody revolution; but they were 
powerless to stem the tide of social and moral deterioration. {See 
Amos.) It is to the reign of Ahab that we may trace the beginning 
of that sapping of the national life which led to the condemna¬ 
tions of the 8th century prophets and to the downfall of Samaria. 

(T. H. R.) 

AHAGGAR, general name for a large plateau region of the 
north centre of the Sahara, culminating about 900m. due S. 
of Algiers and i,20om. due N. of the mouth of the Niger. The 
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highest peaks do not greatly exceed 8, 000ft. above sea-level. (Sec 
also Sahara.) 

AHASUERUS, a royal Persian name occurring in Ezra iv. 
6, Dan. ix. i, and throughout the book of E.sther, but its occur¬ 
rence in Tobit xiv. 15, in some Greek mss., is due to a copyist’s 
blunder. It is the Latinized form of the Hebrew Afiaswero^ 
(LXX. *A<Tcroirqpos). In Ezra iv. 6 Ahasuerus is mentioned as a 
king of Persia, to whom the enemies of the Jews sent representa¬ 
tions opposing the rebuilding of the temple at Jeru.salcm. He here 
occupies a place in a chronological series of those Persian rulers 
who were directly concerned with events of Jewi.sh history. (See 
Ezra and Nehemiah. Books of.) Immediately preceding Arta- 
xerxes I. Longimanus. he is evidently to be identified with Xerxes. 
This conclusion is supported by the resemblance of the Hebrew 
form of the name to the Babylonian Ah^iyarS(u). the Eg>’ptian- 
Aramaic transliterations, etc. The old Persian form, found in in¬ 
scriptions. is Kh^ayarfd. 

In the book of Esther the king, at whose court the scene is laid, 
bears the same Hebrew name, rendered Assuerus in the Latin ver¬ 
sion and Ahasuerus in the English Bible fbut in LXX. “Arta- 
xerxes” throughout). Most modern scholars are agreed that here 
also Xerxes is the king intended. {See Esther.) 

In Dan. ix. i “Ahasuerus” {AhasweroS) is the father of “Da¬ 
rius the Mede,” who is said to have become king over Babylonia 
upon the death of Belshazzar. (See also v. 30, vi. i, 29.) The name 
seems impossible here, however, and is probably due to some acci¬ 
dent in the literary transmi.ssion (Josephus, Ant. x. 11, 4, has 
“Astyages”). It was perhaps originally a Hebrew form of Huw- 
ahhitara (Cyaxares). No other name resembling Ahasuerus, nor 
any name like Darius, is to be found in the list of Median kings. 
We know, moreover, from the Cyrus cylinder, as well as from the 
Greek historians, that the immediate successor of Nabonidus and 
Belshazzar as ruler of Babylonia was Cyrus (he is represented in 
Dan. X. I, xi. i, as successor of this Darius). Comparison with the 
list of Persian kings in the book of Ezra (see above) seems to 
show that in the Jewish tradition Darius I. Hystaspis was placed 
before Cyrus as “Darius the Mede.” 

See articles “Ahasuerus” in the Encyclopaedia Bihlica, Hastings’ Dic¬ 
tionary, the Jewish Encyclopaedia; Driver, Introd. to the Lit. of the 
Old Test.; Torrey, Ezra Studies, pp. 38 seg., 133 seq., 141. 

(C.C.T.) 

AHAZ, king of Judah. After the death of Menahcm, Pekah, 
king of Israel, and Rezin (rather Rasun), king of Syria, allied 
against Assyria and invaded Judah. At the same time the Edom¬ 
ites recovered Elath on the Gulf of Akabah and Judah was 
isolated. Notwithstanding the counsel of Isaiah, Ahaz called in 
the aid of Tiglath-pile.ser I., who, after attacking the Philistines, 
destroyed the power of Syria, and exacted heavy tribute from 
Judah. It was as a va.ssal that Ahaz presented himself to the 
Assyrian king at Dama.scus, and brought back religious inno¬ 
vations, on the nature of which see W. R. Smith, Rclig. of Sem¬ 
ites, pp. 485 sqq. and commentaries on 11. Kings xvi. 17. 

AHAZIAH, the name of two kings in the Bible, (i) Ahaziah, 
8th king of Israel, was the son and .successor of Ahab, and reigned 
for less than two years. On his accession the Moabites refused any 
longer to pay tribute. Ahaziah lost his life through a fall from the 
lattice of an upper room in his palace (2 Kings i. 2-17). (2) Ahaz¬ 
iah, 6th king of Judah, son of jehoram and Ahab’s daughter Athal- 
iah, reigned one year. He, together with Joram, king of Israel, was 
slain by Jehu, son of Nimshi. He is variously called Jehoahaz and 
Azariah (2 Kings viii. 25-ix.28). 

AHENOBARBUS [Lat. “brazen-bearded”], the name of a 
very extensive plebeian Roman family of the gens Domitia. The 
name was derived from the red beard and hair by which many 
of the family were distinguished. Among.st it.s members the 
following may be mentioned;— 

Gnaeus Domitius Ahenodarbus, tribune of the people 104 
B.C., brought forward a law {lex Domitia de Sacerdotiis) by which 
the priests of the superior colleges were to be elected by the 
people in the comitia tributa instead of by co-optation; the law 
was repealed by Sulla, revived by Julius Caesar and (perhaps) 
again repealed by Marcus Antonius, the triumvir (Cicero De 
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Levf A^raria, ii. 7; Suetonius, M^ero, 2). Ahenobarbus was elected 
maximus in 103, consul in ()6 and censor in 92 with 
i>ucius Licinius (Vassus the orator, with whom he was frequently 
at variance. They took joint action, however, in suf>pressinK the 
recently established Latin rhetorical schools, which they regarded 
as injurious to public morals tAulus Gcllius xv. 11). 

Lfcifs DoMiTifrs Ahenobarbus, son of the above, and hus¬ 
band of Porcia the sister of Cato Uticensis. Being a convinced 
aristf)crat he oppo.sed Pompey and Cac.sar while they were 
united, and when their friendship cooled, attached himself to 
Pompey. He was consul in 54 b.c., and in 49 b.c. he was appointed 
by the senate to succr-ed Caesar as governor of (laul. After the 
oiiflireak of the civil war he commanried the Pom|)eian troops at 
Corfiriium, but was obliged to surrender. Although treated with 
great generosity by Caesar, he stirred up Ma.ssilia fMarseille) 
to an un.su(.ces.sful resistance against him. After fts surrender, 
he joined Pom[)ey in Greece and was slain in the flight after the 
battle of Pharsalus (Caesar, Brllnm Civilf, i.. ii.. iii.; Dio Cassius 
xxxix., xli.; Appian, b.c. ii. 82). 

Gnakus Do.vrnius Ahenobarbus. son of the above, accom¬ 
panied by his father at ('orfinium and Pharsalus. and, having been 
{wrdoned by Caesar, returned to Rome in 46 B.C. After Cae.sar’s 
assassination he atlathed himself to Brutus .and Cassius, and in 
4.S rcc. w'as condemned by the lex Pedia as having been impli¬ 
cated in the plot. He obtained considerable naval succes.scs in the 
Ionian sea .against the triumvirate, both before and after ITiilippi. 
but in 40 B.c. became reconciled to Antony, who made him gov¬ 
ernor of Bilhynia. He took part in Antony’s Parthian cam¬ 
paigns, and was consul in 32 b.c. When war broke out between 
Antony and Octavian, he at first supported Antony, but, disgusted 
with his intrigue with Cleopatra, went over to Octavian shortly 
before the battle of Actium (31 n.c.). He died soon afterw'ards 
( Dio Cassius xlviii.-I.; Ajipian, Bell. Civ., iv.. v.). His son W'as 
married to Antonia, daughter of Antony, and became the grand¬ 
father of the eniiieror Nero. 

See I>runriann, Geschichte Rom,, 2nd cd. by Groebe, vol. iii. pp, 14 ff. 

AHITHOPHEL, one of David’s most trusted advisers, 
whose counsel was “as though one inquired of the word of God.” 
He took a leading part in Absalom’s revolt, and his defection wa.s 
a severe blow to the king, who ])rayed that (Jod would bring his 
counsel to “foolishne.ss.’’ At Ahithophel’s advice Absalom first 
took the precaution of asserting his claim to the throne by seizing 
his father's concubines. The immediate pursuit of David wais then 
suggested but Hushai recommended waiting till the levies of all 
Israel could be called up. This advice was adopted, and David had 
time to cscajH* across the Jord.in. Finding that his policy was neg¬ 
lected, and foreseeing the disaster which actually occurred, Ahitho- 
phel went home and hanged himself. (2 Sam.xv.31-37; xvd.ao- 
xvii.r4, 2^1 

AHLEN, a town in the southeast of the district of Munster, 
in the Prussian province of Westphalia. Pop. (1939) 25.461. It 
produces metalwork, enamelling, die stamping, galvanizing, etc. 

AIJMAD IBN HANBAL (780-855). the founder, invol¬ 
untarily and after his death, of the Hanl)alite school of canon 
law, was born at Baghdad in a.h. 164 (a.d. 780) of parents 
from Mer\’. but of Arali stock. He studied the Koran .and its 
traditions {hudlth, sunno) there and on a student journey through 
Mesopotamia, Arabia and Syria. After his return to Baghdad he 
studied under ash-Shali'i between A ll. 195 and 198. and became, 
for his life, a devoted Shaft'ite. But his iiosition in both theology 
and law was more narrowly traditional than th.at of ash-Shafi*i; 
he rejected all reasoning, whether orthodox or heretical in its 
eoiulusions, and stood for acceptance on tradition (fuiql) only 
from the Fathers. In consequence, when al-Ma*mun and, after 
him, al-Mu'lasim and al-Wiithiq tried to force upon the people 
the rationalistic Mu'tazilite doctrine that the Koran was created, 
ibn Hanbal. the most prominent and {Rjpular tht*ologian who 
stood for the old view, was imprisoned and scourged. In A.H. 
234. under alMotawakkil. the Koran was finally decreed un¬ 
created. and ibn Hanbal, who had come through this trial Iietter 
than any of the other theologians, enjoyed an immense popularity 
with the mass of the jH*o{)le as a saint, confessor and ascetic. He 


I died at Baghdad in a.h. 241 (a.d. 855) and was buried there, 
j Bibliocraphy. —On his great work, the Musnad, a collection of 

I some 30,000 selected traditions, see Goidziher in ZDMG, 1 . 465 ff. 
i For his life and works generally, see W. M. Patten, Ahmed ibn Hanbal 
I and the Mihna; C. Brockelmann, Geschichte der Arab. Lit. i. 181 ff.; 
I F. Wii.stenfeld, Schdfi’iten, 55 ff.; M’G. de Slanc’s transl. of Ibn 
Khallikan, i. 44 ff.; Macdonald, Development of Muslim Theology, 
no, 157, index. 

AHMADIYYAH: Islam. 

AHMAD SHAH (1724-73), founder of the Durani dynasty 
in Afghanistan, w'as the son of Sammaun-Khan, hereditary chief 
of the Abdali tribe. While still a boy, Ahmad fell into the hands 
of the hostile tribe of Ghilzais, by whom he was kept prisoner at 
Kandahar. In March 1738 he was re.scued by Nadir Shah, who 
soon afterwards gave him the command of a body of cavalr)^ com¬ 
posed chiefly of Abdalis. On the assassination of Nadir in 1747. 
Ahmad, having failed in an attempt to seize the Persian treasures, 
retreated to Afghanistan, where he persuaded the tribes to assert 
their independence and accept him as their sovereign. He was 
crowned at Kandahar in Oct. 1747, and about the same time he 
changed the name of his tribe to Durani. He first crossed the 
Indus in 1748, when he took Lahore; and in 1751, after a 
feeble resistance on the part of the Mohammedan viceroy, he 
became master of the entire Punjab. In 1750 he took Nishapur, 
and in 1752 subdued Kashmir. His great expedition to Delhi was 
undertaken in 1756 in order to avenge himself on the Great Mogul 
for the recapture of Lahore. Ahmad entered Delhi with his army 
in triumph, and for more than a month the city was given over to 
j)illagc. The shah himself added to his wives a princess of the 
imperial family, and bestowed another upon his son Timur Shah, 
whom he made governor of the I’unjab and Sirhind. As his viceroy 
in Delhi he left a Rohilla chief in whom he had all confidence, hut 
scarcely had he crossed the Indus when the Mohammedan wazir 
drove the Afghan chief from (he city, killed the Great Mogul and 
set another prince of the family, a tool of his own, upon the 
throne. The Mahratta chiefs availed themselves of these circum- 
.stances to endeavour to possess themselves of the whole count r\ , 
and Ahmad w'as compelled more than once to cross the Indus in 
order to protect his territory from them and the Sikhs, who were 
constantly attacking his garrisons. In 1758 the Mahrattas ob¬ 
tained [xus.session of the Punjab, but on Jan. 6, 1761, they were 
totally routed by Ahmad in the great battle of Panipat. In a later 
expedition he inflicted a severe defeat ui>on the Sikhs, but had to 
hasten westwards immediately afterwards in order to quell an in¬ 
surrection in Afghanistan. Meanwhile the Sikhs again rose, and 
Ahmad was forced to abandon all hope of retaining the com¬ 
mand of the Punjab. He died in 1773, leaving to his son Timur 
the kingdom he had founded. ' 

AHMED L (1589-1617), sultan of Turkey, was the son of 
Mohammed III., w^hom he succeeded in 1603, being the first 
Ottoman sultan who reached the throne before attaining his 
majority. He was of kindly and humane disposition, us he showed 
by refusing to put to death his brother Mustafa, w'ho eventually 
succeeded him. In the earlier part of his reign he gave proof 
of decision and vigour, which were belied by his sul)sequent con¬ 
duct. The wars which attended his acces.sion both in Hungaiy^ and 
in Persia terminated unfavourably for Turkey, and her prestige 
received its first check in the peace of Sitvatbrbk, signed in 1606. 
w'hereby the annual tribute paid by Austria w'as abolished. Ahmed 
gave himself up to pleasure during the remainder of his reign— 
which ended in 1617—and demoralization and corruption had 
become as general throughout the public seredee as indiscipline 
in the ranks of the army. The use of tobacco is said to have 
been introduced into Turkey during Ahmed l.'s reign. 

AHMED II, (1643-95). sultan of Turkey, son of Sultan Ibra¬ 
him, succeeded his brother Suleiman 11 . in 1691. His chief merit 
was to confirm Mustafa Kuprili as grand vizier. But a few weeks 
after his accession Turkey sustained a crushing defeat at Slanka- 
men (1691) from the Austrians under Prince Louis of Baden and 
was driven from Hungary; during the four years of his reign 
disaster followed on disaster, and on Feb. 0, 1695, Ahmed died, 
worn out by disease and sorrow. 

AHMED III. (1673-1736). sultan of Turkey, son of Moham- 
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med IV., succeeded to the throne in 1703 on the abdication of his 
brother Mustafa II. He cultivated good relations with England, 
and he afforded a refuge in Turkey to Charles XII. of Sweden, 
after his defeat at Poltava (1709). Forced into war with Russia, 
he came nearer than any Turkish sovereign before or since to 
breaking the power of his northern rival, whom his grand vizier, 
Baltaji Mohammed Pasha succeeded in completely surrounding 
near the Pruth (1711). In the treaty which Russia was compelled 
to sign, Turkey obtained the restitution of Azov, the destruction 
of the forts built by Russia, and the understanding that the tsar 
should abstain from future interference in the affairs of the Poles 
or the Cossacks. Discontent at the leniency of the.se terms was 
so strong at Constantinople that it nearly brought on a renewal of 
the war. In 1715 the Morea was taken from the Venetians. This 
led to hostilities with Austria, in which Turkey was unsuccessful, 
and Belgrade fell into the hands of Austria (1717). Through the 
mediation of England and Holland the peace of Passarowitz was 
concluded (1718), by which Turkey retained her conquests from 
the Venetians, but lost Hungary. A war with Persia terminated 
in disaster, leading to a revolt of the janissaries, who deposed 
Ahmed in Sept. 1730. 

He died in captivity. 

AHMEDABAD, a city and district of British India in the 
Northern division of Bombay. Pop. (1041) 591.267. The city 
was once the handsomest and most flourishing in western India, 
and it still ranks next to Agra and Delhi for the beauty and ex¬ 
tent of its architectural remains. It was founded by Ahmad Shah 
in A.D. 1411 on a site used for earlier Hindu towns, and embel¬ 
lished with fine buildings of marble brought from a distance. The 
Portuguese Barbosa described it as “very rich and well cmbcl- 
li.shed, with good streets and squares supplied with houses of 
stone and cement.” In Sir Thomas Roe’s time, a.d. 1615, “it was 
a goodly city as large as London.” From 1411 to 1511 it grew in 
size and wealth; from 1512 to 1572 it declined with the decay of 
the dynasty of Gujarat; from 1573 to 1709 it renewed its great¬ 
ness under the Moghul cmjxirors; from 1709 to 1809 it dwindled 
with their decline; and from j8i8 onwards it again increased 
under British rule. 

In consequence of these changes of dynasty, Ahmedabad be¬ 
came the meeting place of Hindu, Mohammedan and Jain archi¬ 
tecture. Ahmad Shah pulled down Hindu temples in order to 
build his mosques with the material. Tlic Jama Masjid itself, 
with it.s 300 pillars fantastically carved, is a Hindu temple con¬ 
verted into a mosque. 

Many of the houses are most beautifully carved and there are 
numerous fine mosques, tombs, etc. One of the finest is the 
modern Jain temple of Hathi Singh outside the Delhi gate, which 
was built only in 1848. Two of the windows in Sidi Said's mosque 



The temple of hathi singh at ahmedabad. built in ibab as the 

LOCAL shrine OF JAINISM 

of filigree marble work are marvels of delicacy and grace, and 
finer than anything of the kind to be found in Agra or Delhi. 

The modern city of Ahmedabad is situated on the left bank 
of the river Sabarmati; Sabarmati, on the opposite bank of the 
river, is practically part of Ahmedabad. It has a station on the 
Bombay and Baroda railway, 309 mi. from Bombay, whence 
branch lines diverge to Delhi, Khed, Brahma and Dolka, and is 
the largest centre for trade and manufacture in the province 
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after Bombay. Its native bankers, shopkeepers and workers are 
all strongly organized in guilds. It has numerous cotton mills, 
about one-third of the population being dependent on the cotton 
industry, and factories for ginning and pressing cotton. Other 
industries include oil, flour and silk mills, manufactures of soap, 
matches, glass, tobacco and hosiery, carpet works and tannerie.s. 
Ahmedabad is famous for its handicrafts, including brocades and 
tinsel lace, copper and brass working, jewellery and wood carving. 
Filtered water is obtained from wells in the river bed and the 
main streets are lighted by electricity. The military cantonment, 
3 mi. N. of the native to^vn, is the headquarters of the northern 
division of the Bombay command, with an arsenal. 

The district of Ahmedabad lies at the head of the gulf of 
Cambay, between Baroda and Kathiawar. Area 3,879 sq.mi. Pop. 
(1941) 1.372,171. The river Sabarmati and its tributaries, flow¬ 
ing from northeast to southwest into the gulf of Cambay, are the 
principal streams that water the district. The northeastern por¬ 
tion is dotted with low hills, which gradually sink into a vast 
plain, subject to inundation on its western extremity. With the 
exception of this latter fiortion, the soil is very fertile, and some 
parts are wooded. The principal crops arc millets, cotton, wheat 
and pulse. The district is traversed by the Bombay and Baroda 
railw\'iy, and has two seaports, Dholera and Gogo, the former of 
which has given its name to a mark of raw cotton in the Liverpool 
market. 

AHMEDNAGAR, a city and district of Briti.sh India in 
the Central division of Bombay on the left bank of the river Sina. 
Pop. (1941) 54,193. The town was founded in 1494 on the site of 
a more ancient city, Bhingar, by Ahmad Nizam Shah, who es¬ 
tablished a new monarchy, which lasted till its overthrow by 
Shah Jahan in 1636, In 1759 the Peshwa obtained possession of 
the place by bribery, and in 1797 it was ceded to the Mahratta 
chief, Daulat Rao Sindhia. During the W'ar with the Mahrattas 
in 1803, Ahmednagar wa.s invested by Gen. Wellesley and cafv 
tured. Restored to the Mahrattas, it again became a British 
pos.session in 1817, under the treaty of Poona. There is a large 
trade in cotton and silk goods, while turbans and copper and brass 
pots are made. There are also factories fo* ginning and pressing 
cotton, indigo works and a tannery. Ahmednagar is a station on 
the loop line of the Great Indian Peninsula railway, 218 mi. from 
Bombay, a military station of the Poona district and an important 
mis.sion station. 

The district of Ahmednagar is a comparatively barren tract 
with a small rainfall. The area is 6,646 sq.mi. The population 
in 1941 was 1.142,229. showing a slight increase in the decade. 
On the north the district is watered by the Godavari and its 
tributaries, the Prawara and the Mula; on the northeast by the 
Dor, another tributary of the Godavari; on the east by the 
Sephani, which flows through the valley below the Balaghat range; 
and in the extreme south by the Bhima and its tributary the Gor. 
The Sina river, another tributary of the Bhima, flows through the 
Nagar and Karjat talukas. 

The principal crops are cotton, millet, pulse and wheat and 
dyes are produced. 

AHMED VEFIK, PASHA (1819-1891), Turkish states¬ 
man and man of letters, was born in Stambul and educated in 
Paris. He was appointed to a post in the bureau de traduction 
of the ministry for foreign affairs, and devoted his leisure to the 
translation of Moli^re’s plays into Turki.sh and to the compilation 
of educational books (dictionaries, historical and geographical 
manuals, etc.) for use in Turkish schools. In 1847 he brought 
out the first edition of the Salnatneh, the official annual of the 
Ottoman empire. Two years later he was appointed imperial 
commissioner in the Danubian principalities, and in 1851 am¬ 
bassador to Persia. After his return he was appointed a member 
of the Grand Council of Justice, and was entrusted with the 
revision of the penal code and the code of procedure. 

In i860 he was sent as ambassador to Paris, to avert the inter¬ 
vention of France in the affairs of Syria. Ahmed Vefik held 
various important posts in the Turkish government during the 
next two decades, and was twice minister of public instruction, 
but the po.sition in which he rendered his most distinguished 
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service was as vali of Brusa (i87<>-82). The drainage of the 
pestilent marshes, the water-supply from the mountains, the 
numerous roads, the su()pression of brigandage, the multiplication 
of schools, the vast development of the silk industry through the 
substitution of mulberry plantations for rice-fields, the opening 
out of thi; mineral si»rings of Chitli, the introduction of rose 
trees and the production of attar of roses—all these were Ahmed 
V'efik’s work. A few days after his return he was again apfX)inted 
prime minister (Dec. i, 1882), but he made conditions which 
were unacceptable to the sultan, and Said Pasha was appointed 
in his place. Tor the rest of his life Ahmed Vefik, by the sultan’s 
orders, was practically a prisoner in his own house. 

Ahrned Velik was a great linguist. He spoke and wrote French 
perfectly, and thoroughly understood English, German, Italian, 
Gnrk, Arabic and I^Tsian. I'rom all these languages he trans¬ 
lated many books into Turkish, but wrote no original work. His 
splendid library of 15,000 volumes contained priceless manu¬ 
scripts in many languages. In his lifetime he appreciably aided 
the progress of education; but, as he had no following, the effects 
of his labour and intiuence in a great measure faded away after 
hi.s death. 

AHOM, the branch of the Tai race settled in and giving its 
name to Assam {q.v.). This people came into Assam in the i^lh 
century under a leader named Sukupha and gradually extended 
their rule westward down the Brahmaputra valley, which they 
dominated till its invasion by the Burmese early in the 19th cen¬ 
tury. They instituted and retained in Assam a form of govern¬ 
ment in which taxes were paid by personal service and the popu¬ 
lation was organized in paiks of three householders, one of whom 
had always to be on duty. Religion wms animistic until Hinduized; 
society was organized in clans (kficl), originally exogamous, but 
lending to become under Hinduism endogamous occupational 
groups. There wais a written language in script derived ultimately 
from Decarugari, but now, like the spoken tongue, extinct, though 
I)alm-leaf books w'ritten in it are still extant. (See also Shan.) 

Sre Hastinps’ En( yrlopardia of Religion and Ethics (s.v.) “Ahom”; 
K. A. (iait, Hi-story of .\ssam (1926). 

AHRENS, FRANZ HEINRICH LUDOLF (1809-81), 

(ierman philologist, was born at Helmstedt, June 6, 1809, and died 
Sept. 25, 188 {. Hi.s most important work is Dc Graecae Linguae 
Dialectic (i8^(>-43, new ed. by Meister, 1882-80), which, al¬ 
though unfortunately incomplete, dealing only with Aeolic and 
Doric, and in some respects superseded by modern research, 
remains a standard treatise. A volume of his minor w'orks (ed. 
Haeberlin, iScp ) contains a complete list of his writings. 

AHRIMAN, the name of the* itrinciple of evil in the dualistic 
doctrine' of Zoroaster ((ir.’Apti/icieios in Aristotle, or 
in Agafhias; in the Avesla, Ahgro Mainyush) —“the Destructive 
Spirit”). In the Avrsta he is called the twin-brother of the Holy 
Si>irits, and contraslc'd eithc'r with the Holy Spirit of Ormazd or 
with Grmazd him.self. He is the all-destroying Satan, the source 
of all e^ il in the world Eventually, in the great world catastrophe, 
he will be defeated bv Ormazd and disappear. (Sec Zoroaster.) 

AHRWEILER, a town in Rhenish Prussia, Germany, on the 
river Ahr. Pop. (1933 ) 7,002. The towm is surrounded by medi¬ 
aeval wall.s and gales. The Gothic church dates from 1245. 
There is trade in the red wine of the district. 

AHT, a confederacy of 22 tribes of North American Indians 
of the VVakashan stock. They are settled on the we.st coast of 
V'aiuouver, British Columbia. The chief tribes included are the 
Nitinaht. Tlaasaht or Makah, Tlaokiwaht or Clahoejuaht, Ahan- 
.saht and Ehatishaht. In the year 192S the confederacy numbered 
some ^.soo, 

AHTENA (“ice yieoiile”), the name of an Athabascan tribe of 
North American Indians, in the basin of Copper river, Alaska. 

ScH* Handbook of /twcrCiiM Indians, ed. F. W. Ilodgc (Wasliington, 
1907). 

AHURA MAZDA, the Good Spirit in the dual system of 
Zoroaster, opposed to Ahriman. Angra Mainyu or Druj, the Spir¬ 
itual Enemy. I he name is sometimes translated as the “Wise 
Lord” and it is the origin of the modem Persian Ormazd or 
Ormuzd. 


AHWAZ, a town of south-west Iran, in the province of 
Khuzistan, on the left bank of the River Karun, 85 mi. by road 
and 105m. by river from Mohammerah (q.v.), 31° 20' N., 48** 
48' E. It has been identified with the Aginis of Nearchus, and 
occupies the .site of what was once an extensive and important 
city, of which, however, very few vestiges remain, the present 
town having been built in the last 50 years from the ruins of the 
old. Close by arc to be seen the ruins of a stone dam of great 
strength, constructed across the Karun for the purposes of irriga¬ 
tion. Dependent on it was a system of great canals on both banks 
which served in the 12th and i3lh centuries, if not before, to 
irrigate an area which was estimated by Major W. R. Morton, R. 
E., in 1907, at approximately half a million acres. Arab historians 
of the 12th and 13th centuries describe Ahwaz as the centre of a 
great sugar, rice and silk growing area, exporting its products all 
over Persia and as far west as Syria. Since the opening of the 
Karun to foreign commerce in Oct. 188S another settlement, 
called Bandar Nasiri, in compliment to the Shah Nasir ed Din (d. 
1896), has arisen, im. below Ahw'az, at the point below the rapids 
where steamers come to anchor. Here are situated the Govern¬ 
ment post and telegraph office.s, the British consulate and the 
Soviet consular agency. Bandar Nasiri is an official port of entry 
under the Anglo-Persian Commercial Convention of 1903, and 
a custom-house is e-stablished ther('. The climate is dry and 
healthy and the towm, w'hich W'as well laid out belw'een 1903 and 
1925, has a mixed Persian and Arab poimlalion of about 32,000. 
The Anglo-lranian Oil company's European staff at Ahwaz. wliere 
some 70,000 tons of cargo arc transhipped annually and w'here 
their workshops and stores are situated, number about 70, to¬ 
gether with some 2,000 Persians, for most of w'hom special C]uar- 
Icrs have been built north of the old town. Motor routes run from 
Ahwaz along the right bank of the Karun and Diz to Dizful (85 
mi.), to Shushtar (64 mi.), crossing the Karun at Band-i-Qir (28 
mi.), and to Rarn HcHnuiz (60 mi.) and Bchbehan (126 mi.) 
(q.v.) and Masjid Suleiman (70 mi.). Ahwaz is the last important 
station on the Trans-Iranian railway before the terminus at 
Bandar Shapur. 

AI (ah'e), a three-locd sloth {Eradypu.s tridactylus) , a tree¬ 
dwelling mammal native to dense foirsts in tropical America, so 
called because of its plaintive cry which somewhat resembles the 
sound indicated by its name. For descriptive details and illustra¬ 
tion see Edentata; Pilosa; Sloth. 

AI, in Hebrew always W'ith the definite article, Haai, “the heap 
of ruins.” Other forms of the name are 'Ayya (Nch. ii. 31), '.Iv- 
yath (Isa. x. 28). Some mss. read, probably correctly, 'Ayya for 
Gaza in I Chron. vii. 28. It w-as a royal city of the Canaanites and 
is best known for its complete destruction by Joshua (viii. 28), 
from which time, indeed, the name may date. Abraham pitched hi.s 
tent between Ai and Bethel (Gen, xii. 8, xiii. 3). It lay some¬ 
where east of Bethel (Beitin) near Beth-Aven w'ith valleys to 
the north and west (Josh. viii. ii, 12). Identifications have l 1 uc- 
tuated. Et-Tell (Tell el-Hajar), Khirhet el-Qudeira, Khirbet 
el-Haya and Khirbet Hayyan, all of which are mounds or ruined 
sites in the neighbourhood, have had their advocates. The weight 
of authority now favours Khirbet Hayyan with visible evidence of 
extensive habitation in rock-hewn reservoirs and d^*bris of stone 
buildings. This site is rather more than 2m. south-east of Beitin 
on the road leading to the Jordan valley. 

See Pal. Expl. Fund Quart. Statement (1860), p. 123; (1874), p. 
63 - 4 ; (1878), pp. JO, 132, 19s; (>88i), p. 254; E. Robinson, Bib. 
Researches, i. 143, ii. 312 ff.; Sellin, Mitt, des Deutsch. Paldsiina 
Vereins (1900), p. i ff.; W. F. Albright, Annual Amer. Schools of 
Orient. Research (1924), appendix v. (E. Ro.) 

AICARD, JEAN FRANCOIS VICTOR (1848-1021), 
French poet and dramatist, was born at Toulon. He went to Paris 
to study law, and his first visit was to Victor Hugo, who returned 
the young man’s admiration in kind, and is reported to have said 
in the Academic Franqaise, “Je promets cc poete a la France.” 
.\icard won the Vitet prize, and soon became known in literary 
circles in Paris for the charm and luminous simplicity of his verse. 
His poetry' includes; Les hellions et les apaisements (1871); 
Poemes de Provence (1874), and La Chanson de Penfant (1876), 
both of which ,were crowned by the Academy; Miette et Nori 
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(1880), a Provencal idyll; Le Livre dheures de Vatnour (1887); 
Jcstis (1896), etc. Of his plays the most successful was Le Pbre 
Lebonmrd (1890), which was originally produced at the Theatre 
Libre. Among bus other works are the novels, Le Roi de Camargtte 
(1890), UAme d’un enfant (1898) and Tatas (1901), Ben famine 
(igo6) and La Venus de Milo (1874), an account of the discovery 
of the statue from unpublished documents. 

AICHINGER, GREGOR (c. 1565-1628), a distinguished 
composer. He was organist to the Fugger family at Augsburg 
in 1584. Proskc, in the preface to vol. ii. of his Musica Divina, 
calls him a priest of Regensburg, and is inclined to give him the 
palm for the devout and ingenuous mastery of his style. 

AID AN (or Aedan), a monk of Iona, and first bishop of Lin- 
disfarne (a.d. 635-651). In 635 Oswald, who had succeeded to the 
kingdom of Bernicia in the previous year, re-united the whole of 
Northumbria under himself. Northumbria had been converted 
to Christianity by PauUnus (625-633), but had relapsed under the 
, heathen successors of Edwin, and in 635 Oswald, who was an earn¬ 
est Christian, sent for a new bishop. Paulinlis had been a member 
of the Roman Church, but his successor was summoned from the 
headquarters of the Celtic church, the monastery of Iona, which 
O.swald had visited during his exile. The first monk sent was un¬ 
successful; when he repiortcd at Iona that he could do nothing 
with the uncouth Northumbrians, Aidan suggested that '‘he had 
not first given them the milk of mild doctrine . . . until they were 
able to understand the more perfect mysteries ... of God.” 
Thereupon it was decided to send Aidan as bishop to Northumbria. 

True to the traditions of the Celtic church, he fixed his abode 
on the island of Lindisfarne. Under his influence, and that of the 
Irish monks who joined him, churches were built, and monasteries 
established, and a school founded where 12 boys were trained as 
preachers. 

Christianity spread apace through Northumbria, partly because 
Aidan was building on the foundations laid by Paulinus, and partly 
because of the active support given by Oswald. There was a close 
friendship between king and bi.shop, and Bede tells us that when 
Aidan was preaching, Oswald, who understood Scotti.sh, would 
often act as his interpreter. But the main cause of Aidan\s suc¬ 
cess was his own character; Bede, though disapproving of his 
observance of the Celtic Easter, gives him the highest praise for 
his learning, simplicity of life, and open-handed generosity. 
“What chiefly commended his teaching to all men was that it 
agreed with the life he and his followers led.” 

The defeat and death of Oswald at Maserfield (Aug. 5, 642) did 
not destroy the Northumbrian Church; though the kingdom was 
divided, Aidan retained his see, and legend tells that his prayers 
saved Bamburgh from destruction by Mercian invaders. He died 
at Bamburgh, Aug. 31, 051, eleven days after the murder of his 
friend, King Oswin of Deira. 

Aidan by his energy and saintly character had established in 
Northumbria Christianity in its Celtic form. But the phase was 
not lasting; in 664, at the Synod of Whitby, Oswy adopted the 
Roman Easter, and, abandoning the Celtic church with its mon¬ 
astic ideal, brought Northumbria again into touch with the Chris¬ 
tianity of Southern England and the Continent. 

See Bede, Hist. Eccl. iii. 3, 5, 14-17, 25—Plummer’s edition, with 
excursus on the Paschal Controversy; Oman, England before the 
Conquest (1921), ch. xiv.; W. Bright, Chapters of Early English 
Church History (1897) chaps iv., v. See article Easter. 

AIDAN (d. 606), king of the Scottish kingdom of Dalriada, 
was the son of Gabran, king of Dalriada, and became king after 
the death of his kinsman, King Conall, when he was crowned at 
Iona by St. Columba. He refused to allow his kingdom to remain 
in dependence on the Irish Dalriada, but coming into collision with 
his southern neighbours he led a jarge force against Aethelfrith, 
king of the Northumbrians, and was defeated at a place called 
Daegsanstane, probably in Liddesdale. 

See Bede, Historiae Ecclesiasticae gentis Anglorum, ed. by C. 
Plummer (1896); Adamnan, Vita S. Columhae, ed. by J. T. Fowler 

(1894). 

AIDE-DE-CAMP (Fr. for camp-assistant or, perhaps, field- 
assistant), an officer of the personal staff of a general, who acts 


as his confidential secretary in routine matters. On Napoleon’s 
staff such officers were frequently of high military qualifications, 
and acted both as his “eyes” and as the interpreters of fiis mind 
to subordinate commanders, even on occasion exercising a dele¬ 
gated authority. But in modem times, particularly in the British 
army, they have usually beei^of very junior rank and their duties 
largely social. In Great Britain the office of aide-de-camp to the 
king is given to senior officers as a reward or an honorary dis¬ 
tinction. In many foreign armies the word adjutant is used for 
an aide-de-camp, and adjutant-general for a royal aide-de-camp. 
The common abbreviation for aide-de-camp in the British service 
is “A.D.C.,” and in the United Slates “aid.’’ Civil governors, 
such as the lord lieutenant of Ireland, have also, as a rule, officers 
on their staffs with the title and functions of aiiles-de-cainp. The 
aide-de-camp of the governor of a State in the United States has 
the title of colonel. 

AIDIN or Aydin. (i) a vilayet in S.W. Turkey, including 
the lower part of the Maeander valley; area 2,926.6 .sq.mi., pop. 
281,784. (2) The principal town of the vilayet about 70 mi. 
E.S.E. of Smyrna. It was taken by the Seljuks, Aidin and Men- 
tesh, late in the 13th century, and about 1390. when ruled by Isa 
Bey, a descendant of the first-named, acknowledged Ottoman 
suzerainty. In the Seljuk period it was only a secondary city 
under the provincial capital, Tireh. In the 17th century it came 
under the power of the Karasmans of Manisa and remained so till 
about 1820. Aidin i.s on the Smyrna-Dineir railway. On a neigh¬ 
bouring height arc still to be seen the ruins of the ancient Tralles 
iq.v.). Aidin it.self suffered severely in the Graeco-Turkish con¬ 
flict of 1919-1922. Pop. 17,732. 

AIDONE, a town of Sicily, in the province of Enna, about 
22 mi. E.S.E. of the town of Caltanissetta. Pop. (1936). 8.178 
(town), 8,694 (commune). There are ruin.s of an ancient city on 
Mtc. Serra Orlando near by. Aidone has some interesting 14th- 
century churches. {See E. Mauceri in VArte, 1906-17.) 

AIDS, a term of mediaeval finance, were part of the service 
due to a lord from his men, and appear to have been based upon 
the principle that they ought to assist him in special emergency 
or need. The occasions for demanding them and the amount to 
be demanded would thus be matters of dispute, while the loose 
use of the term to denote many different payments increases the 
difficulty of the subject. 

Both in Normandy and in England in the 12th century the 
two recognized occasions on which, by custom, the lord could 
demand “aid” were (i) the knighting of his eldest son, (2) the 
marriage of his eldest daughter; but while in England the third 
occasion was, according to Glanvill, as in Normandy, his payment 
of “relief” on his succession, it wa.s, according to the Great 
Charter (1215), the lord’s ransom from captivity. By its pro¬ 
visions, the king covenanted to exact an “aid” from his barons 
on these three occasions alone—and then only a “reasonable” one 
—except by “the common coun.ser’ of his realm. Enormous im¬ 
portance has been attached to this provision, as establishing the 
principle of taxation by consent, but its scope was limited to the 
barons and the City of London, and the word “aids” was omitted 
from subsequent issues of the charter. The barons*, on their part, 
covenanted to claim from their feudal tenants only the above 
three customary aids. The last levy by the Crown was that of 
James I. on the knighting of his eldest son (1609) and the mar¬ 
riage of his daughter (1613). 

From at least the days of Henry I. the term “aid” was also 
applied (1) to the special contributions of boroughs to the king’s 
revenue, (2) to a payment in lieu of the military service due from 
the Crown’s knights. Both these occur on the pipe roll of 1130, 
the military payment as auxilium militum (and possibly as auuV 
ium comiiatus). The borough “aids” were alternatively known as 
“gifts” (dona), resembling in this the “benevolences” of later 
days. When first met with, under Henry I., they are fixed round 
sums, but under Henry II., as the Dialogue on the Exchequer 
explains, they were either assessed on a population basis by 
Crown officers or were sums offered by the towns and accepted 
by them as sufficient. In this case the townsfolk were collectively 
responsible for the amount. 
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Aids and the Great Charter. —The Great Charter, as before 
stated, extended specially to London the limitation on baronial 
“aids,” but left untoui hed its liability to tallage, a lower and more 
arbitrary form of taxation, which the towns shared with the 
crown s demesne manors, and which London resisted in vain. 
The two exaf tions, although di.stint tf have to he studied together, 
and when in i2()6“()7 Kelward I was forced to his great surrender, 
he w-as formerly suppo.sed hy historians to have pledged himself, 
under De tallai’io non concedondn , to levy no tallage or aid except 
by common consent of his iK*(>ple. It is now held, h«)wever, that 
he limited this comession to aides, mises and prises, retain¬ 
ing the right to tallage. Eventually, hy a statute of 1340, it was 
f)rovided that the nation should not he called upon “to make any 
common aid or sustain charge” except ])y consent of parliament, 
d'he aids s|K)ken of at this period are of yet another character, 
namely, the grant of a certain proportion of all “movables” (/.e., 
personal pro[)erly), a form of taxation introduced about n88 and 
of rapidly increasing importance. These sub.sidies were con¬ 
veniently classed utidcr the vague term “.'lids,” as were also the 
grants made by the clergy in convocation, the term covering both 
feueJal and non-feuclal levies from the higher clergy and propor¬ 
tions not only of “moc ahles” fiut of ecclesiastical revenues as well. 

The “knight’s aid” of 1130 spoken of above is probably iden¬ 
tical with auxiliuni exercitns mentioned in the oldest custumals of 
Normandy, where the phrase ai)pears to represent what was 
known in England as “scutage.” Even in England the phrase 
“quando Rex accipit unxilium de milifibns” occurs in ir66 and 
appears to bo loosely used for scuf.'igc. 

The s.'ime loose u.se enabled the early barons to demand “aid” 
from their tenants on various grounds, .such as their indebtedness 
to the Jews, as is well seen in the Norfolk fragments of returns to 
the Inf|uest of Sheriffs (1170). 

Sheriff’s aid was a local ])aymc*nt of a fixed nature paid in early 
days to the .sheriff for his service. It was the subject of a hot 
dispute between Henry II and Becket in 1163. 

BliiMcx’.RAeirY.— Stubbs’ Constitutional /lisfnry and Selfct Charters; 
M’Kechnic’s Magna Carta; Pollock and Maitland’s History of English 
Law; MHitland’.s Domesday Book and Beyond; Dialogus dr Scaccario 
(Oxford, ; Madox’.s History of the Exchequer; Round’s Feudal 

England and The Commune of London; The. Pipe Rolls (Record Com¬ 
mission and Pipe Roll Society). (J. H. R.) 


AIGRETTE, the long back plumes which the egret (q.v.) 
assumes in the breed¬ 
ing sc'uson, the use of 
which as ornaments in 
women’s headdresses 
has become rare, ow¬ 
ing to the protests of 
hiimanitari.ans because 
of the cruelty in- 
vedved in slaughtering 
the birds and leaving 
their young to starve. 

The name is also 
given to any similar 
ornament, in gems, 
etc., to the insignia of 
rank of cok^nels in the 
French anny and, in 
science, to feathery 

•' coMMmcc or tmomai. 

excrescences such as -- 



the pappus of the Egrets on a southern reserve established 
dandelion and the lu- maintained by the national associa- 

_' .. TION OF AUDUBON SOCIETIES 

mmou.s rays seen di¬ 
verging from the moon’s edges in solar eclipses. 

AIGUESMORTES, a town of southeast France, depart¬ 
ment of (lard, 25 mi. S.S.VV. of Nimes on a branch line of the 


P.L.M, railway. Population (1936) 3.458. It occupies an isolated 
position in the. marshy plain at the western extremity of the 
Rh6ne delta, 2 \ mi. from the Gulf of Lions. Louis IX embarked 
from Aiguesrnories in 1248 and 1270 for the 7lh and 8th cru¬ 
sades, and developed the tow-n. The mediaeval fortifications which 
surround it are of great interest. They form a parallelogram 596 


yd. long by 149 yd. broad and consist of crenellated walls from 
25 to 36 ft. in height, dominated by towers, of which the Tour 
de Constance (N.W.), built by Louis IX, was used as a prison for 
Protestants after the revocation of the Edict of Nantes. The 
fortifications were completed under Philip III, To further the 
prosperity of the town a most liberal charter was granted to it, 
and in addition the trade of the port was artificially fostered by a 
decree requiring that every vessel navigating within sight of the 
lights should put in there. This ordinance remained in force till 
the reign of Louis XIV. The town, although steadily decreasing 
in population, remains imj)ortant historically as an outstanding 
example of mediaeval city planning. Aiguesmortes is the meet¬ 
ing-place of several canals connecting with Beaucaire, Cette, the 
Petit Rhone and the Mediterranean. Fishing and the manufac¬ 
ture of soda are industries, with trade in coal, fruits and wine. 
In the surrounding country there are important vineyards, which 
are [>reserved from di.scase by j^eriodical submersion. 

AIGUILLE (Fr for needle), the sharp jagged point above 
the snow-line formed by a part of a mountain which has been 
split by frost action along joints or planes of cleavage with sides 
loo sleep for snow to rest ujjon them. Aiguilles arc thus the 
forms left from the splitting up of the high ridges with “house- 
roof” structure into detached pinnacles. (See Arete.) 

AIGUILLON, EMMANUEL ARMAND DE WIG- 
NEROD DU PLESSIS DE RICHELIEU, Dtc d ( 1720 - 

1782), French state.sman, nephew of the marechal de Richelieu, 
w'as born on July 31, 1720. He was a member of the so-called 
parti devot, the faction opposed to Madame de Pompadour, to 
the Jansenists, and to the parlemenl. In 1753 he was appointed 
commandant (governor) of Brittany and was engaged in constant 
disputes with the Breton parlenient, in 1768 returning to court, 
where he resumed his intrigue with the parti d/'vot and linally 
obtained the di.smis.sal of the minister Choiseul (Dec. 24, 1770). 
When Louis XV, acting on the advice of Madame du Barry, re¬ 
organized the government with a view to suppressing the resist¬ 
ance of the parlements, d’Aiguillon was made minister of foreign 
affairs, Maupeou and the Abbe Tcrray (1715-1778) also obtaining 
places in the ministry'. D’Aiguillon w-a.s blamed for having pro¬ 
voked the coup d'etat of Gustavus III, king of Sweden, in 1772, 
although the instructions of the comte de Vergennes, the French 
amba.ssador in Sw'eden, had been written by the minister, the due 
de la Vrilliere. D’Aiguillon, however, could do nothing to rehabili¬ 
tate French diplomacy; he acquiesced in the first division of 
Poland, renewed the Family compact, and, although a supporter 
of the Jesuits, .sanctioned the suppression of the society. After 
the death of Louis XV he quarrelled with MauiX’ou and with the 
young queen, Marie Antoinette, who demanded his dismissal from 
the ministry (1774). He died, forgcjtten, in 1782. 

Sec Mimoires du Ministere du due d’Aiguillon (^^rd ed., 1792), 
probably written by J. L. Soulavie. On d’Aiguillon s governorship 
of Brittany see Carr6, La Ckalotais et le due d’Aiguillon (1893); 
Marion, La Bretagne et le due d'Aiguillon {1898) ; and Barthelemy 
Poequet, Le Due d’Aiguillon et La Chalotais (tgoi-02). The three 
la.st have full bibliographies. See also Flammermont, Le Chancelier 
Maupeou et les parlements (1883); Frederic Masson, Le Cardinal de 
Bernis (1884). 

AIGUILLON, MARIE MADELEINE DE WIG- 
NEROD DU PONT DE COURLAY, Duchesse d (1604- 
75), daughter of Cardinal Richelieu’s sister. In 1620 she mar¬ 
ried a nephew of the Constable de Luynes, Antoine de Beauvoir 
du Roure, Sieur de Combalet, who died in 1622. In 1625. 
through her uncle’s influence, she was made a lady-in-waiting 
(dame d'atour) to the queen-mother, and in 1638 was created 
duchess of Aiguillon. After the death of the cardinal (1642) she 
withdrew from the court, and devoted herself entirely to works 
of charity. She helped St. Vincent de Paul to establish the hos¬ 
pital for foundlings, and also took part in organizing the General 
hospital and several others in the provinces. She died on April 
17, 1675. Corneille dedicated to her his tragedy of Le Cid. 

See E. Fl^icr, Oraison funibre de Mme. Mark de Wignerod, 
duekesse d’Aiguillon; Bonneau-Avenant, La duchesse d’Aiguillon 
(1879); Mimoires de Saint-Simon, ed. by A de Boislisle (1879 et seq.). 

AIGUN, 49® 58' N. 127® 35' E.. a treaty port on the south 
bank of the Amur in northern Manchuria on the extreme north- 
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eastern frontier of China. Population 38,112, It lies on the op -1 
{wsite bank to, but about 20 mi. below, the Russian city of Bla-1 
goveshchensk. The treaty of Aigun (1858) was one of a series of i 
treaties which attempted to define the boundaries between tJhe 
Chinese and Russian empires. With political and strategic devel¬ 
opments along the Siberia-Manchuria frontier and with the diver¬ 
sion of river trade to the north Manchurian (former Chinese 
Eastern) railway, it has lost its former importance as an entrepot 
for the shipment of cattle, meat and grains across the Amur to 
Blagoveshchensk. 

AIKEN, a city of South Carolina, U.S.A., 17 mi. E.N.E. of 
Augusta, Ga., 565 ft. above sea level; the county seat of Aiken 
county. It is on federal highways 1 and 78 and is served by the 
Southern railway. Pop. (1940) 6,168, including 3,436 Negroes. 
The climate is unusually dry and equable. Pox hunting, 
pigeon shooting, riding, polo, tennis, steeplechase racing 
and golf are popular sports. With its seven polo fields, 
Aiken is a winter training ground for this game. Aiken was settled 
early in the 19th century and was incorporated in 1835. It was 
on the line of one of the earliest railways, and was named after 
the first president of that road, William Aiken (1806-87), who i 
was governor of the State (1844-47). 

AIKIN, JOHN ( 1747-1822), English physician and author, 
was born at Kibworth-Harcourt on Jan. 15, 1747, and died at 
Stoke Newington, London, on Dec. 7, 1822. He practised as a 
consulting physician in London from 1792 onwards, but gradually 
became absorbed in literary pursuits. Aikin and his sister, Anna 
Letitia Barbauld, wrote popular books which had a great vogue. 
Their admirable miscellany, Evenings at. Home (1792-95) was 
translated into many European languages. Aikin’s voluminous 
\yorks include General Biography (1799-1815), and Lives of John 
Selden and Archbishop Usher (1812). 

Hi.s daughter, Lucy Aikin (1781-1864), born at Warrington on 
Nov. 6, 1781, wrote several books for children, including \ersions 
of classical stories written in monosyllables. She al.so wrote; a 
novel, Lorimer (1814); Memoirs of the Court of Queen Elizabeth 
(1818); Memoirs of the Court of James 1 . (1822); Memoirs of 
the Court of Charles /. (1833) and a Life of Addison (1843). 
Miss Aikin died at Hampstcaci on Jan. 29, 1864. 

See a Memoir of John Aikin, with selections of his miscellaneous 
pieces (182.O) by his daughter; and the Memoirs, Miscellanies and 
Letters of Lucy Aikin (1864), including her correspondence (1826-42) 
with William Ellery Channing, edited by P. H. Le Breton. 

AILANTHUS (more correctly ailantus, from ailanto, an 
Amboyna word probably meaning “Tree of the Gods." or “Tree 
of Heaven’’), a genus of trees belonging to the qua.ssia family 
(Simarubaccac). The best known species, tree of heaven or Chi¬ 
nese sumac {Ailanthus altissima), is a handsome, rapidly growing 
tree with spreading branches and large pinnalely compound leaves 
bearing many lance-.shapcd leaflets with conspicuous glandular 
bases. The small greenish flowers arc borne in branched panicle.s; 
the .staminatc (male), upon opening, exhale a most dLsagrecable 
odour. The fruit is a samara with a single centrally disposed 
seed in the elliptical, twisted, fibrous wing. This tree, which is a 
native of China and Japan, was introduced into England in 1751 
and is a favourite in parks and gardens. It has been planted ex¬ 
tensively in the eastern United States and is one of a few trees 
capable of thriving in smoky atmospheres adjoining industrial 
centres. Two other species, A. imberbiflora and A. punctata, are 
Australian trees of secondary importance; A. excrlsa is a com¬ 
mon tree in India. (E. S. Hr.) 

AILANTHUS, CYNTHIA or ERIA SILK MOTH 

(Philosamia cynthia), a member of the so-called “wild” silki 
moth.s, ranging in many races and strains from China to Timor.* 
It is olive or brown with a translucent white crescent on each 
wing. The caterpillar (the eria silkworm) is green with blue 
knobs; and the chief commercial strain (P. c. ricini) feeds on 
the castor oil plant. One of the races feeding on Ailanthus (P. c. 
advene) was introduced from China to France and thence to the 
U.S., and is established in France, Germany and along the Atlantic 
coast. Other races feed on Ilex, Zanthoxylum and other trees. 
(See SitK AND Sericulture: Wild Silks.) 

See H. Rebel, “Revision des Formenkreiscs von Philosamia cynthia 


Dni.,” Annalen des naturhistorischen Museums in Wien, xxxix: 

176, 1925 (races); Schiis-sler, “Saturniidae,” L^pidopiero^m C<iUh> 
logus, Iv, 24-41, Ixv, 517-564, 73,u bihliog. (1934) • (W. T. M, F.) 

AJLERON, a hinged or movable portion of an aeroplane 
wing, the function of which is to impress a motion on the aero¬ 
plane about its longitudinal axis. Situated generally at the rear 
edge of the wing and at or near the wing tip, the ailerons are con¬ 
nected to the control column by 
wires or push-pull rods in such a 
way that a movement of it, c.g., 
to the right, raises the aileron on 
the right wing and lowers that on 
the left wing, causing the aero- 

FiG 1 —NORMAL TYPE OF AILERON ^ 

The bankinp of an a«ropl«n« In turn- Hght. 

ing it brought about by two alleroni, Ailcrons of the type shown in 
one on the rear edge of each wing, g effective in normal 

One goes up at the other goes down \ CliCCllve m normal 

flight but when the aeroplane is 
stalled (as in the last few seconds before a normal landing) they 
become less effective. Great attention has therefore been devoted 
to aileron design in aerodynamic research laboratories throughout 




-Aileron 


Fig, 2.—AILERON COMBINED WITH HANDLEY-PAGE SLOTTED WING 
The purpose of this auxiliary wing it to remove one of the most tarloui risks 
of flying. In stalling the ailerons become Ineffective. By this device the 
“slot" opens automatically when the wing stalls and this renders the aileron 
effective. The illustration shows a right wing seen from bolow 

the world. The mounting of automatic .slots of the Handley-Page 
ty]>c (see Aeroplane) along the leading edge of the wing is one 
of several effective methods wliich have been developed to re¬ 
tain aileron action beyond the usual stalling point. (D. Se.) 

AILLY, PIERRE D’ or T'ltrus d’Alliaco (1350-1420). 
French churchman and schoolman, was bom at Compit)gne and 
.studied at the College of Navarre of the University of Paris. He 
became master of the college in 1384 and later obtained the 
highest dignity in the university, the chancellorship of Notre 
Dame. John Gerson was one of Ailly’s pupils and his lifelong 
friend. The two men played an important part in the later history 
of the papal schism. Pierre d Ailly acted as spokesman of the 
university before the king’s council (May 20, 1381) with the pro¬ 
posal that the best way of ending the scandal of the. existence of 
tw’o popes, Urban VI. at Rome and Clement at Avignon, 
was the summoning of a general council. The suggestion was 
unacceptable and Ailly retired from Paris for some time. As 
master of the College of Navarre he was tw^ioe sent by the uni¬ 
versity on missions to Clement VIL, and on the death of that 
pope, he was sent by the king to congratulate Clement’s suc¬ 
cessor, Benedict XII 1 . His acceptance of that mission displeased 
the university, which was already beginning to demand the resig¬ 
nation of both popes as a preliminary to the re-unification of the 
church. Suspicion of his attitude was deepened by his nomina¬ 
tion by Benedict XIIL as bishop of Le Puy (1395) and then 
bishop of Cambrai (i 307 )- At the ecclesiastical council, held in 
Paris in 1406, Ailly, by the king’s order, defended Benedict Xlll., 
and it was not until the convocation of the general Council of 
Pisa (1409) that he forsook Benedict’s cause and returned to the 
point of view of the University of Paris, of which he had been 
the champion before bis preferment. He and (Jerson urged that 
the unity of the church could only be restored by a general 
council which, in case of schism, would be supreme and legitimate 
even though it were not convoked by the pope. The nominee of 
the Council of Pisa died within a year. His successor, John 
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XXIII., gave Ailly the bishopric of Orange and made him a cardi¬ 
nal. Nevertheless Ailly was one of the most formidable adver¬ 
saries of John XXIII at the Council of Constance (Nov. 1414- 
April 1418). He maintained that, as the decisions of the Council 
of Pisa had not been accepted and there were now three “popes,” 
it was necessary to begin de novo and treat the claims of all three 
alike, and he made serious depositions against John. The theory 
put forward by Ailly and Gerson that the general council had 
jurisdiction over the riojKi him.sclf was a dangerous one, and, 
according to later decisions, even heretical; but both men were 
seeking an outlet from an impossible situatirjn. Ailly found in the 
end an ingenious compromise on the rights of the Sacred College 
and the council and the schism was healed by the appointment of 
Martin 

During the Council of Constance, Ailly had earned the hatred 
of the Anglo-FIurgundians by trying to reduce the power of the 
English by conte.sting their right to form one of the four sepa¬ 
rate nations. He was comptdled to retire to Avignon, where he 
died on Aug 9 1420. 

Pierre d’Ailly’s written works are numerous. Many of them 
were [Uiblished with the works of Gerson (by Ellies du Pin, Ant- 
werj), i70(>): others ai)i>eared in the i5lh century, probably at 
llrussels; and there are many treatises and sermons still unpub¬ 
lished. In philosophy he was a nominalist. 

Hini.KXiKAcuY - P. Tscharkcrl, /Vtcr von Ailli (Gotha, 1877); L. 
Saleinhier, Petrus de Alliaro (Lille, 188(1) ; H. Dcnifle et Em. Chatelain, 
t'hartularium l/niversitatii Parisiensis, t. iii. (1894); N. V'alois, La 
Prnnrr et Ir Rrand schisme d’Occidrnt (i 8 q 6 -iqo 2 ) ; and Bibliothtque 
dv I'holr dt's rhurtes, vol. I.xv., p. 5 .'> 7-574 (1004)* 

AILSA CRAIG, an island rock at the mouth of the Firth 
of (.'lyde, 10m \V. of Girvan, Ayrshire, Scotland. It is of 
conoidal form, with an irregular elliptic ba.se, and rises abruptly 
to a height of 1,097ft. The only side from which the rock can 
be ascended is the east, the other sides being for the most part 
perpendicular, and generally presenting lofty columnar forms, 
though not so regular as those of Staffa. The island is composed 
of mi< ro-granite with riebeckite, of great interest on account of 
the rare occurrence of this type in Hritain. It is fine-grained 
and of a greyish colour, and may be of Tertiary age. Pebbles of 
this rock were carried far .south (c.g. to Welsh shores) by gla¬ 
ciers of the Ice age. The rock is a favourite material for 
curling-stones. Hence curling-stones are popularly known as 
“Ail.sas’’ or “Ailsa Craigs.” The rock is also used for pavdng 
stones. A columnar cave exists towards the north side of the 
island, and on the cast are remains of a tower. Two springs 
occur and some scanty grass affords subsi.stence to rabbits, and, 
on the higher levels, to goals. The precijiices have large breeding 
colonie.s of gannets and other .sea birds which spend the winter 
months at sea. A lighlhou.se on the south side flashes a light 
vksible for 1.^ miles. Pop. (i()D ) 11. 

AIMAK, the name of nomadic or semi-nomadic Mongolian 
tribes inhabiting the north and north-west Afghan highlands north 
of Herat. Aimak is a Mongolian word meaning “clan” or “section 
of a tribe.” They were originally known as “chahar (the four) 
eimaks,” because? there were four principal tribes: the Taimani, 
the Ferozkhoi, the Jamshidi and the Hazara. They number about 
250,000, and speak a dialect akin to Kalmuck. They are Sunnite 
Mohammedans. 

AIMARD, GUSTAVE, the pen-name of Olivier Gloux 
(1818-83), French novelist, who was born in Paris Sept. 13, 1S18, 
and died there June 20, 1883. He made use of the materials col¬ 
lected in a roving and adventurous youth and early manhood in 
numerous romances in the style of J. Fenimore Cooper. Among 
the best of them are: Les Trappeurs de PArkansas (1858); La 
grande ftibustr (i860); Nuits mexicaines (1863); La Foret vierge 
(iS-o). 

AIMOIN (c. 960-C.1010), French chronicler, spent the 
greater t>:irt of his life in the monastery of Fleury. His chief works 
arc; flistoria Francorum or Libri V, de gestis Francorum, a history 
of the Franks from the earliest times to 633, which was continued ! 
by other writers and brought down to the middle of the 12th ‘ 
century; u life of Abbo. abbot of Fleury; and l?ooks ii. and iii. of ' 
ihe Miranda S. Bntrdicli. 


Bibliography. —The Historic Ls printed in Afonumenta Germanice 
historica: Scriptores, Band xxvi.; and the Vita and the Miracula in 
Mabillun, Ada sanctorum ordinis S. Benedicti (Paris, 1668-1701). 
Some fragments by another Aimoin, a monk of St. Germain-dcs-Pres, 
are printed in Historiae Francorum Scriptores, tome ii. (1639-49). See 
Histoire littiraire de la France, tome vii. (1865-69). 

AIN, a department of eastern France, formed from Bresse, 
the Pays de Dombes on the lowland and the Pays de Gex. Val- 
romey and Bugey among the high parallel scarps of the Jura 
reaching south to the Rhone between Geneva and Lyons. Area 
2,249 sq.mi. Pop. (1936) 316,710. The name is that of the river 
which roughly separates the two first from the other districts, run¬ 
ning north to south at first between outer hill ranks and then along 
the fool of the highland to join the Rhone. The western boundary 
is the Saonc, the southern the Rhone, the eastern Switzerland and 
the northern the departments of Sn(me-et-Loire and Jura, the 
boundary' over against the latter being closely linked with that of 
old between Burgundy and Franchc Comte. The Pays de Gex 
includes some of the highest Jura scarps (Cret de la Neige 5,653- 
ft.), the Pays de Valromcy flanks on the west the deep Rhone 
gorge below Bellegarde, the Pays de Bugey is the south-pointing 
triangle of the Rhone focussing on Belley. West of the hills, 
Bres.se occupies the fertile north part of the department and is 
effectively drained to the Saone, thus contrasting with the Pays 
dc Dombes, mantled in boulder clay and possessing endless pools 
and marshes w'ith, still, a good deal of consequent malarial trouble. 
The summers are warm in the lowland but the winters, generally, 
arc sharp, the rainfall rises well above i metre per annum in the 
highland. The farms of Bresse are famous for pigs and poultry 
and the latter (especially geese) are also bred, in Dombes, which 
also raises horses. In the Jura hill country, pastures feed sheep 
and cattle from which cheese is produced, while many slopes are 
well forested. Bre.sse produces con.siderable cereal and other crops 
but the rest of the department is thus concerned mainly with 
stock-rai.sing or with activities connected with its forests (of fir 
and oak) or with extensions of the silk industry from Lyons just 
beyond the .south-west corner of the department, thanks to the 
water power available from the rivers among the gorges of the 
limestone country. Bourg is the capital of the department; the 
four arrondissements of which take their names from Bourg, 
Bclh'y (the scat of a bishop in the archiepiscopal province of 
Bcsan(;on) and Nantua. The departmental appeals are heard at 
the court of Lyons and the department is also under Lyons edu¬ 
cationally. Bourg (c/.f.) is a market tow'ii specially known in con¬ 
nection with the famous church of Brou, wrongly described in 
Arnold’s well knowai poem as being in Savoy. Among silk towns 
one may mention Jujurieux. Tenay, St. Rambert, St. Bernard en 
Bugey; Bellegarde and St. Rambert make wood pulp; and Oyon- 
nax, a rather larger town than several of the others, north of 
Nantua. makes articles in wood and horn and is specially well 
known for its combs. Seyssel, on the far east, yields asphalt 
and many parts of the department give building stones, cement or 
potter’s clay. There is a good tourist industry for winter sports, 
angling, etc., and some of the gorges and ridges are very striking; 
near Bellegarde, at the Perte du Rhone, that great river formerly 
disappeared down a fissure. Though the main P.L.M. railway from 
Dijon to Lyons lies west of the Saone, and so outside the depart¬ 
ment, the main line from Paris to Geneva runs through Bourg and 
Amberieu to Bellegarde; both the Saone and the Rhone are navi¬ 
gable for considerable lengths along the confines of the department. 

AINGER, ALFRED (1837-1904), English divine and man 
of letters, was born in London on Feb. 9, 1837, the son of an 
architect. He was educated at King’s College, London, and at 
Trinity College, Cambridge, and was ordained in i860 to a curacy 
at Alrewas, near Rugeley. His connection with the Temple 
Church, in London, began in 1866, when he was appointed 
reader; and in 1894 he succeeded Dr. Vaughan as master. In 
1887 he was presented to a canonry in Bristol cathedral, and he 
was chaplain-in-ordinary to C^een Victoria and King Edward 
VII. He died on Feb. 8, 1904. Canon Ainger’s gentle wit and 
humour, his generosity and lovable disjiosition, endeared him to a 
wide circle In literature his name is chiefly associated with his 
symixithctic appreciation of Charles Lamb and Thomas Hood. 
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His works include: Charles Lamb (1882) and Crabbe (1903) 
in the “English Men of Letters’’ scries; editions of Lamb’s £j- 
says oj Elia ^^1883) and of his Letters (1888; 2nd ed., 1904), of 
the Poems (1897) of Thomas Hood, with a biographical intro¬ 
duction; The Lijc and Works oj Charles Lamb (1899-1000); 
articles on Tennyson and Du Mauricr in the Dictiotiary of 
National Biography; The Gospel and Human Life (1004), ser¬ 
mons; Lectures and Essays (1905), edited by the Rev. H. C. 
Beeching. 

See Edith Sichel, The Life and Letters of Canon Ainger (1906). 

AINHARDUS: see Einhard. 

AINMULLER, MAXIMILIAN EMMANUEL (1807- 
1870), German artist and glass-painter, was born at Munich on 
Feb. 14, 1807. In 1828 he was appointed director of the newly- 
founded royal painted-glass manufactory at Munich. The method 
which he gradually perfected there was a development of the 
enamel process adopted in the Renaissance, and consisted in 
actually painting the design upon the glass, which was subjected, 
as each colour was laid on, to carefully-adjusted heating. The 
earliest specimens of Aimniillcr’s work are to be found in the 
cathedral of Ratisbon. With a few exceptions, all the windows in 
(Glasgow cathedral arc from his hand. Specimens may also be 
seen in St. Paul’s cathedral, and Peterhouse, Cambridge, and 
Cologne cathedral contains some of his finest productions. Ain- 
rniiller had considerable skill as an oil-painter, especially in 
interiors. He died on Dec. 9, 1870. 

AINSWORTH, HENRY (1571-r. 1922), English Noncon- 
formist divine and rabbinical scholar, was born at Swanton Mor- 
ley, Norfolk. He was a scholar of Caius College, Cambridge, 
joinecMhe Puritan party in the church, and eventually the Sepa¬ 
ratist. Driven abroad in the persecution of 1503, he found a 
home in “a blind lane at Amsterdam” lie acted as “jiorter” to 
a scholarly bookseller in that city, who, on discovering his skill 
in Hebrew, enabled him to continue his Hebrew .studies. When 
part of the London church, of which Francis Johnson (then in 
prison) was pastor, reassembled in Amsterdam, Ain.sworth was 
cho.sen as their doctor or teacher. 

In 1596 he drew up a confession of their faith, which he re¬ 
issued in Latin in 1508. Johnson joined his flock in 1507, and in 
1004 he and Ainsworth composed Aft Apology or Defence of such 
true Christiatis as are comfnonly hut unjustly called Brownists. 
In i()io he was forced reluctantly to withdraw, with a large part 
of their church, from Johnson and his adherents on a que.stion 
of church government, Ainsworth taking the more congregational 
\’iew. (See Co.vgregatjo.nalism.) But in sjArit he remained a 
man of peace. The fruit of his rabbinical learning appeared in 
his Annotations —on Genesis (1O16); Exodus (1617); Leviticus 
(1018); Numbers (1619); Deuteronomy (i6io); Psalms (includ¬ 
ing a metrical version, 1612); Song of Solomon (1623). These 
were collected in folio in 1627, and again in 1639. From the out¬ 
set the Annotations took a commanding place, especially among 
Continental scholars. 

BiBLiOGRAriiv. —John Worthinclon’s Diary (Chetham Society), by 
Crosslcy, i. 263-266; works of Jolm Robinson (1851) ; H. M. Dexter, 
Congregntionalism of the Last Three Hundred Years (1880) ; W. E. A. 
Axon, //. Ainsworth, the Puritan Commentator (1889); F. J. Powicke, 
Henry Barrow and the Exiled Church of Amsterdam (1900); J. H. 
Shakespeare, Baptist and Congregational Pioneers (jqo6 ). 

AINSWORTH, ROBERT ( 1OO0-1743), English school¬ 
master and author, was born at Eccles, near Manchester, in Sept. 
1O60. Ain.sworth’s name is associated with his Lalin-Engli.sh 
dictionary, begun in 1714 and published in 1736 as Thesaurus 
linguae Latinae compendiarius. He died in London, April 4, 1743. 

AINSWORTH, WILLIAM HARRISON (1805-1882), 
English novelist, was born at Manchester, Feb. 4, 1805. He was 
educated for the law, but at the age of 21 he married a daughter 
of John Ebers, the publisher, and followed his father-in-law’s 
profession for a short time. A novel called Sir John Chiverton, 
in which he had a share, won the praise of Sir Walter Scott, and 
he turned to novel-writing. Rookwood (1834), with its descrip¬ 
tion of the ride of Dick Turpin to York, had an immediate suc¬ 
cess. He published about 40 “historical” novels, of which the 


best known are Jack Sheppard (1830). The Tower of London 
(1S40), Old St. Paul’s (1841) and M Castle (1843). He 

edited Bentley’s Miscellany, in which Jack Sheppard was pub¬ 
lished as a serial, and in 1842 he became proprietor of Ainsworth’s 
Magazine. In 1S53 it ceased to appear, and Ainsworth bought the 
New Monthly Magazine. He died at Reigate, Jan. 3, 1882. 

Sec S. M. Ellis, William Harrison Ainsworth and his Friends 
(London, New York, 1911). 

AINTAB or CiAZiANTEB (anc. Doliche), a city of Anatolia. 
Turkey, just outside Syria, pop. (1940) 57,132 (two-thirds are 
Muslim, mainly of Turkoman origin and there are 15,000 Arme¬ 
nians). In ancient times (2nd Mil. b.c.) Aintab was in the 
Hittite area and is probably of Hittite origin. Duluk, the site 
of Doliche, famous for the worship of Zeus Dolichenus (Baal), 
is marked by a mound two hours distant to the northwest. In 
Crusading times its strong castle (flamtab) was a strategic point 
of importance and was captured by Saladin in 1183. It served 
as the la.st base of Ibrahim Pasha before his victory over the 
Turks at Nezib, 25 mi. to the northeast (1839). In the winter of 
1920-21 the armed opposition of the Turkish nationalists to the 
French occupation of north Syria centred in Aintab, which be¬ 
came the “Verdun of Anatolia.” After an investment lasting six 
months, despite determined Turkish efforts to relieve it, the city 
surrendered to the French troops. France returned it to Turkey 
under the Angora treaty of Oct. 30, 1921. 

The modern city stands high (3.500 ft.) in the open, treeless 
j valley of the Sajur. a tributary of the Euphrates, some 65 mi. 

I N.E. of Aleppo. Important educational and medical work is car¬ 
ried on by the American Mission Board in their college (founded 
i 8;4) and girls’ seminary. There is also a Franciscan mission. 
Manufactures indudi* strifK'd dress materials (the chief of W'hich 
is a mixture of silk and cotton), black goats' hair cloth for tents, 
morocco leather (sakhiiyan) made from goats’ skins (it is esti¬ 
mated that nearly 400,000 are tanned here annually), “Aleppo 
soap ” made from olive oil, Pekmcz, a sweet paste made from 
grapes, and the dyeing of yarns. The exports include pistachio 
nuts, tobacco, cotton and cereals. 

AINU, who are racially closely akin to, if not identical 
with, the Neolithic inhabitants of Japan (icr Japan: History) 
are now very reduced in numbers and live 
in Hokkaido, the northern island of Japan, 
in part of Saghalien. and have kinsfolk 
in the Ryukyu archipelago (Q.v.). 
They are dwindling fa.st and are unable to 
compete with the advance of Japanese 
civilization. Physically (hey arc probably 
the remains of an old I’roto-Nordic popu¬ 
lation once widely .spread over Northern 
Asia, and arc certainly the relics of a very 
old human stock. Their culture recalls 
in many ways stone age man and they 
have pre.served the very earliest stage of 
agriculture, when the men are still hunt¬ 
ers but the women,have developed be¬ 
yond the mere collecting stage and are 
beginning actually to plant crops. 

The Ainu religion is closely akin to the 
An AINU VILLAGE CHIEF animistic religion practised by various 
The Ainu are now under primitive peoples of northern Asia, and 
Japanese rule, but In for- *, * • i i i- i i , 

mer times their affairs were Iboy are particularly liable to that pc- 
•dminlstered by hereditary culiar kind of rcligiouS ecstasy knoWH 
chiefs, three In each viliaQ. ^^^dic hysteria. Onc of thcir Special 
cults is that of the bear. This animal is caught as a cub, and is' 
carefully tended by the women who will even suckle it. At about 
three years old the bear is sacrificed with elaborate ceremony. In 
most of the Ainu villages, the special wooden cages in which the 
bears are kept can be seen. Prominent also in the villages are 
sticks which have been whittled (mao) and the shavings left on. 
The sticks are stuck in the ground and have a religious significance. 

Bibliography.— J. Batchelor, The Ainu (1901) ; G. Montandon, 
Archiv. suisses d’anlhrop. gin. 1921. IV.; L. H. D. Buxton, The. East¬ 
ern Road (1924), and The Peoples of Asia (1925). (L. H. D. B.) 
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AIR, tlie atmosi)here that surrounds the earth. With the 
development of analytical and cst>ecially of pneumatic chemistry, 
the air was recoi^nized not to be one homogeneous substance, as 
was loiiK supposed, and different “airs,” or ^;ases, came to be 
clistintjuished. At the end of the i.Sth (entury oxygen gas was 
known as (IfphloKistuatvd air, nitrogen or azote as pfilo^isticated 
air, hydrogen as infiitmfnahlc air, tarlxjnic acid gas as fixed air. 
'I'he name is now' ordinarily restricted to atmospheric air (.see 
At.viosi’UKKi; The sense of atmosphere or environment may have 
led to the further use of the word “air” to mean “manner” or "ap- 
pearame”; and so to its employment (cf. Lat. modus) in music 
lor “tnelody.” (.See Aria.) 

AIR or ASBEN, a country of WS st Africa, lying between 
15" and k/' N. and (/' and lo' E. It is within the Sahara, of 
whii h it forms one of the most fertile regions. The northern 
portion of the country is mountainous, some of the peaks rising 
to a h('ight of 5,000ft, ki( hly wooded hollows and extensive 
l)lains lie between the hills. 'I'he mimosa, the doum palm and the 
date are abundant. .Some of the plains afford good jiasturage for 
camels, asse.s, goats and cattle; others are desert tablelands. The 
lountry generally is of sandstone or granite formation, with 
ociiisional trachyte and basaltic ranges. 'Fhere arc no ])ermanent 
rivers; [)Ut during the rainy .season, from August to October, the 
water-(ourses in the hollows of the mountains are converted into 
broad and rapid streams. Numerous wadis siipjily the people and 
their cattle. 'Fo the south (»f this region lies a de.sert plateau, 
2,000ft. above .se;i-level. Still farther .south is the fairly fertile 
district of Damerghu, of which Zander is the chief town There 
is cultivation in the neighbourhood of the villages. Millet, dales, 
indigo and senna are the prim ipal product.s, 

Air was called .\sben f)y the nalu’e tribes until they were (on- 
(|uere(l hy the berfiers. The present inhahilants cornhine the finer 
traits of the Iferhers wdth negro characteristics. The sultan of 
Air is nnuh dejiendent on the chiefs of the 'I'uareg tribes inhabit¬ 
ing a vast tract of the Sahara to the norlh-wi'st. A large part of 
his revenue is derived from tribute exacted from tlie salt cara¬ 
vans. Since iSc>o Air has been included in the I-'rem h sphere of 
inlluence in West Africa. 

Agades, the capital of the country, which h.is a circuit of ^Un., 
is built on the edge of a plateau 2.sooft. high, saitl to have been 
founded by the llerbers to serve as a .secure magazine for their 
extensive trade with the Songhoi empire. The language of the 
people is a dialect of Songhoi. In former times Agades had a 
great trade, with a population of about 50,000. Since the begin¬ 
ning of the i(>th century the prosperity of the town has, however, 
gradually declined. 

AIRAY, HENRY (r soor'-ioio), English Puritan divine, 
was born at Kentrneny Westmorland, but no record remains of 
the date of either birth or baptism. He died on Oct. 6, 1616. His 
character as a man, preai her, divine, and as an important ruler in 
the university, will bt“ found portrayed in the Ejiistle by John 
Potter, prefixed to his Commentary on the Epistle to the Philip- 
pians (i6i.S). He must have been a fine .specimen of the more 
l uliured Puritans—posses.sed of a robust common sense in admi¬ 
rable contrast with .some of his contemporaries. 

AIR-BLADDER, the name given to a structure present in 
all bon\- tishes (Tcleosts) and somewhat liomologous with the 
lungs of land vertebnite.s. 'Fhe functions of this organ, which 
contains gas having a high percentage of 0x5gen, are obscure; 
hvdrostatic uses are attributed to it, but its function doubtless 
varu"^ In some fishes (espetially Siluroidea). it is connected with 
the internal ear hy a chain of hones, the Wefierian ossicles, and in 
lhe.se forms it is possibly concerned with hearing. It usually re¬ 
tains a connection with the alimentary canal (except in most 
AcantliopU'fvgii. q.v.'), but is normally dorsal to it. (See Fishes.) 

AIRBRUSH, a machine uscil for applying liquid colouring 
powders, llock, latex, and glazes to a surface by means of com¬ 
pressed air The u.se of comfiressed air for the atomization of 
liquids has been known for many years, but it is only in the last 
years that tlie principle has been successfully applied to the 
application of all types of coaling materials in commercial and 
industrial enterpri.ses, and today there i.s hardly an institution 


anywhere whose product requires finishing that does not employ 
this method of application. TTie early successful use of airbrushes 
was in the field of art for retouching, etc. 

The airbrush shown in fig. i (p. 441) is used in drawing the 
most delicate hair-line work, as well as photographic retouching. 
It is a common implement in all large newspaper art departments. 
Fig. 2 illustrates the next step towards a commercial airbrush, 
this style being used for decorative and show-card work. 

The natural evolution of the airbrush that was used by the 
artist brought about the present industrial type (fig. 3) which is 
u.sed in practically every automobile and furniture Factory. or 
any industry applying liquid finishes to their product. This is 
a universal airbrush, inasmuch as it may be used with any style 
of fluid supply, gravity (overhead bucket), pressure tank and 
cup (either syphon or gravity), thus making the airbrush ap¬ 
plicable to all purposes. The heads for this type are made in 
twelve .sizes, all interchangeable, thus adapting the airbrush to all 
consistencies of material. The production of as high as 5,000 
automobiles per day could never have been reached were it not 
for the airbru.sh, which makes it possible to coat a body in less 
than one minute. Fig. 4 shows an industrial installation as u.sed 
for the finishing of furniture, the booth and ventilating equipment 
being very necessary to carry off the fumes and excess spray. 

Fig. 5 illustrates an automatic adhesive and flocking unit such 
as used by largest industrial organizations for high speed daily 
production. In this unit, the airbru.shes are operated automatically. 
In -section to the right the automatic airbrush applies the adhesive 
or hinder and in the second station at the left the specially de¬ 
signed airbrush applies the flock, the unit reclaiming all unused 
material. Daily production in 8 hours is 11,000 discs. Contract 
painters and large railroad companies also use the airbrash for 
general painting on buildings and bridges, effecting large savings, 
in addition to the fact they are able to do the work in season. 
Portable airfiainting units for both electric and gasoline (petrol) 
engine operation arc uni\'er.sally selected for outside airpainting 
jolis. 

Airbrushes are now made to function in every capacity from 
that of a cement mixture to the most delicate art work. 

AIR COMBAT. Combat between aircraft is a new develop¬ 
ment of war. It is one that will probably become increasingly 
important, since aircraft have, so far at any rate, proved in war 
to be the best antidote to aircraft. The most effective way in fact 
of preventing enemy aircraft from carrying out their object, be it 
reconnaissance, observation of artillery fire or bombing, is to 
oppose them in fhe air with other aircraft. 

I. HISTORICAL 

The terra air combat covers fighting between aeroplanes and 
between aeroplane and airship. 'There has been no instance 
recorded of airship fighting airship. 

Early History.—Prior to the outbreak of the World War, 
none of the belligerents had devoted much attention to air com¬ 
bat. Reconnaissance was regarded as the primary, indeed almost 
the only, duty of aircraft. 'There was thus little or no specializa¬ 
tion of duties among aeroplanes; in fact it is, broadly speaking, 
true to say that all the belligerent.s began the war with one class 
of aeroplane—a two-seater designed solely for reconnaissance. 
There were a few single-seaters of high performance, but their 
role was that of fast scouts. As the war went on. specialization 
appeared, and a class of aeroplane designed specifically for air 
fighting was evolved, followed by a class of bombing aeroplanes. 

Prior to the outbreak of war the British bad experimented with 
machine-guns in aircraft, and firing tests had been carried out in 
the air. But on the outbreak of war no aeroplane on the Western 
Front was actually armed with a machine-gun. Rifles, carbines, 
pistols, shotguns and hand grenades were carried by pilots and 
obserx'ers. The tactics employed in the stray combats that did 
occur at this time were rudimentary. The pilot simply flew close 
to the enemy aeroplane, and, when within range, he or his ob- 
serx'cr blazed away with whatever weapon they happened to be 
carrying. 

In the summer of 1915, all belligerents began to mount machine- 
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Fig. 1. airbrush used extensively by commercial artists, fig 2. -larger than the airbrush in figure 1 AND DIFFERING 
CHIEFLY IN HAVING A LARGER COLOUR RESERVOIR. FIG. 3 .—ONE TYPE OF INDUSTRIAL AIRBRUSH. FiG. 4 .—MODERN INDUSTRIAL 
installation USED FOR PAINTING FURNITURE. FIG. 5 .—AUTOMATIC ADHESIVE AND FLOCKING UNIT 

guns in their standard two-seater reconnaissance aircraft, the fixed machine-gun firing .‘Straight ahead and a synchronixing gear 
great majority of which were of the tractor type (i.c., aeroplanes hy which the actions of the engine and the machine-gun were so 
in which the pilot sits behind the engine). In these aeroplanes co-ordinated that the gun only fired when the propeller blade was 
the gun was usually mounted on a swivelling bar at the back of not opposite the mu/./de of the gun. The pilot aimed the gun by 

the observer’s seat. The observer could only fire the gun back- jiointing his aeroplane at the enemy. This, the first effective 

wards towards the tail of the aeroplane and over the pilot’s head, “fighter” aeroplane, began to appear on the Western Front in the 
(At that time the ob.servTr was always seated in front of the autumn of icyis, and l^y the end of the year had achieved such 
pilot.) The arc of fire was consequently restricted; and it was sur('e.‘'S as to be practically master of the air. 
necessary, owing to the fact that the gun pointed towards the aero- Meanwhile the Allies had not been idle. Shortly after the 
plane’s tail, to fly away from the enemy aeroplane in order to advent of the Fokker E.I., the French produced the ‘‘Baby” Nieu- 
bring fire to bear upon it. l>orl, a single-seater trac tor biplane with a Lewis gun .so fixed on 

It was at once apparent that, in order to attack effectively, its (op-plane as to fire straight ahead out.side the arc of the pro- 

it was essential to be able to fire forwards in the direction in which peller; while early in lyiO the British sent to France the D.H.2, 

the aeroplane was flying. The British had already designed an and later the F.E.H. These were small single-seater fighters of the 
aeroplane embodying this f)rinciple. This aeroplane, the Vickers pusher type, in which the pilot operated a Lewis gun on a movc- 
Fightcr, was a two-seater of the “pusher” type (i.e., the pilot and able mounting in the front of the nacelle. 

observer sat in a nacelle in front of the engine). The observer. By this time the need for the specialization of functions among 
who sat in the very front of this nacelle, was armed with a Lewis aircraft was becoming apparent; and both the Allies and the Ger- 
gun on a svrivelling mounting. Two squadrons of these aeroplanes mans, Ijesides producing aeroplanes designed solely for air fighting, 
were sent to France in the summer and autumn of 1915 respec- had, by the beginning of lyiO, grouped these aeroplanes into 
lively. The machine, however, lacked speed and climbing power, specialist fighting sejuadrons. 

and was soon outclassed by a new type of German aeroplane— Formation Flying (Spring 1916). —^The success of the Fok- 

tbe Fokker monoplane. kcr monoplane had a direct and immediate effect on the tactics 

The Fokker Monoplane (Autumn 1915). —This was a of air combat, and on the de.sign of all types of aeroplanes. As 
small, fast single-seater, of the tractor type. It was fitted with a regards tactics, it was responsible for the birth of formation fly- 
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inj?. Towards the end of 1915. owing to the casualties among 
IJritish and Krench aircraft, it became the custom to send out two 
or three aeroplanes to fly in close company for mutual protection, 
whenever their duties necessitated their penetrating more than a 
few miles into enemy territory. The German Kokker pilots retal¬ 
iated by working together in slightly larger formations, so as to 
have the advantage of numbers on their side. As the war pro¬ 
ceeded, by reason of this competition to outnumber the enemy, 
formations tended to increase in size, until by the end of the war 
formations of 50 or 60 aeroplanes, working together in close 
c()-oi)eration, were not unccjmmon, 

As formations im reased in size and the tactics of lighting in 
formation developed, individualism in air lighting tended to dis- 
appc'ur in favour of co*operation-~that 
i.s, it W'as found, as the war went on, to 
be usually of little use for one pilot to go 
out alone to search for and shoot down 
enemy aeroplanes. Not only was he liable 
to be attacked by a formation of enemy 
lighters and so outnumbered, but it was 
al.so found to be a hazardous business for 
one man to attack single-handed a close- 
knit formation of two-seater reconnais- 
.^ance or bomlcing aeroplanes. 

The System of Offensive Patrols 
(Summer and Autumn 1916).— By 
the summer of 1916 therefore the cus¬ 
tomary British method of em[)loying 
lighter squadrons was to send them out 
in small formations of live or six ac-ro- 
planes on what were termed “offensive 
patrols,” These formations Hew out over 
enemy territory, often as far as the enemy aerodromes, with the 
object of searching for and dispersing enemy fighting jiatrols, and 
so affording indirect jjrotc'ilion to the British reconnaissance, artil¬ 
lery observation and bombing .aircraft. To the k'naich must be 
given the credit of first employing this system on a wholesale scale. 
This they did at Verdun in the* spring of 1916. But the system 
was brought to full flower by the British during the battle of the 
Somme, where its success was so great as to transfer for a time 
to the Allies the mastery of the air that had been previously won 
for the Germans by the Fokker niono[)lane. 

Modifications in Design of Two-Seaters (Summer 1916>. 
—In 1916, as a result of the increasing importance of air combat, 
all belligerents began to devote far more attention not only (as 
alrcMcly describc‘ci) to the development of fighting aircraft and 
their methods of employment, but also to the design of the two- 
sc*ater reconnaissance and bombing aeroplanes, and to the tac tics 
by which they could best defend them.selves against the attacks 
of fighting aircraft. Thus there gradually came into vogue a 
more or less standard “lay-out” for the two-seater reconnaissance 
and bombing type.s—a lay-out (hat has not so far been materially 
modified 1'he design that was found to be most effective was a 
tractor biplane, in which the pilot was seated in front of the 
ob.server or gunner. The pilot had a fixed machine-gun. firing 
straight ahead, and a synchronizing gear—an armament in fact 
similar to that of (he fighter pilot. The observer was seated facing 
backwards, behind the pilot, wdth a light machine-gun on a swiv¬ 
elling mounting with which he was able to cover an arc of rather 
more than kSo degrees towards the aeroplane’s tail. Since—for 
reasons that will be explained later—the usual method of attack 
in the air is to take the enemy in the rear, the main defence of a 
two-seater was found to be in (he fire of the observer from this 
rearward gun, supplemented of course, by such tactical manoeu- 
vrings as the pilot thought fit to carry out. The first two-seater 
aeroplane of this (yjM' to be used on the Western Front was a 
British machine, the Sopwith “i*; Strutter,” the first squadron of 
W'hich was sent to France in the early summer of 1916. Later 
aeroplanes with a similar lay-out and armament were the British 
R.E. 8 . D.H. 4 , Bristol Fighter and D.H. 9 : the French Breguet; 
and many types of German two-seaters, of which the L.V.G. was 
pt‘rhaps the most common. 


Germany’s Second Period of Mastery (Spring 1917).— 

Early in 1917 the Germans made a determined effort to regain 
the mastery of the air, which they had lost the previous summer 
on the Somme. They produced two new types of single-seater 
fighters—the Albatros D.III. and the Halberstadt—which for 
some months outclassed the fighters of the Allies at that time on 
the Western Front. Their success was due partly to their superior 
performance, and partly to the fact that they were armed with 
two machine-guns, fixed to fire through the propeller, instead of 
one as heretofore. The Allies, caught short of effective fighters, 
quickly lost the superiority in the air that they had won the 
previous year at Verdun and on the Somme. By February 1917 
German suficriority was dearly marked. 

Second Period of Franco-British Superiority. —Once more, 
however, the pendulum swung. In the spring of 1917 the British 
brought to the Western Front a new type of single-seater fighter, 
the S.E.5, followed in the early summer by another fighter, the 
Sopwith Camel and by two two-seaters of exceptional perform¬ 
ance, the D.H.4 and the Bristol Fighter. The ITench moreover 
produced an improved Spad. With the machines now at their dis¬ 
posal, the British and French fighting pilots gradually won back 
for the Allies a measure of superiority in the air that was not lost 
before the Armistice was signed. 

In the last year of the war the tactics of fighting in formation 
crystallized, and tactical systems were evolved adapted to the 
peculiarities of the various types of aeroplanes. In the summer 
of 191.S on the Western Front it was rarely that either fighter or 
bombing squadrons operated in formations of less than sejuadron 
strength; and, as already stated, it was not uncommon for three or 
four sejuadrons to work together in one large, but rather loose 
formation. The tactics customarily employed in the formation 
fighting of this period have not materially changed and will be 
described in a later section. 

Development between 1918 and 1940. —After (he Armistice 
of H)iS there wa.s a lull in the development of pursuit aircraft. 
The \'ictors had gre^at quantities of aeroplanes for which they had 
no need, and the vanquished were forbidden to possess any. How¬ 
ever, when Germany began to rearm, interest was again focussed 
on the dcvclojimcnt of fighters. The single-seat fighter of 1940 is 
a low-wing, all-metal monoplane, carrying one of the following 
combinations of weapons; eight rifle-calibre machine-guns, all 
mounted in the wings; one 23mm. cannon mounted on the engine, 
and four rifle-calibre machine-guns, (wo mounted on the fu.selage 
and two in the wings; or four -50 calibre machine-guns, mounted 
in the fuselage and in the wings. It has self-sealing gas tanks and 
the high speed of 36omi. per hour. 

II. THE TACTICS OF AIR COMBAT 

Types of Aircraft. —From the point of view of air fighting, 
aeroplanes fall into two categories—first, aeroplanes designed 
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Fig. 2 —showing the easiest target in air combat 

In dIrut ltn« pur«ull the pitot of the purtuing machine A It aiming at the 
equivalent of a itationary target 

solely for air fighting, and, secondly, aeroplanes designed primar¬ 
ily for some other duty, such as reconnaissance or bombing. 

Aeroplanes in the first category* arc called “fighters” (U.S. “pur¬ 
suit planes”; Fr. “avions de chasse”); they are usually singlc- 
.seaters of great speed and climbing power, carrying maximum fire 
power and some light armour. 

Among aeroplanes not designed solely for air fighting there is a 
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Fig. 1 —THE SUPERIOR 
ACCURACY OF FIRE 
ALONG THE LINE OF 
FLIGHT 

When firing along AB the 
lino of flight, no allow- 
anoo need be made for the 
ipeed of the soroplane, but 
when firing any other direc¬ 
tion, at CD, this factor hat 
to be taken into account 
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wide variety in design and lay-out. Broadly speaking, however, 
they tall into two main classes—single-engine and multi-engine 
aeroplanes. The modem single-engine machine is usually a trac¬ 
tor monoplane of medium size carrying a crew of two, or less fre¬ 
quently three, men. The pilot is sealed in front of the gunner, and 
is armed in the same way as the pilot of a tighter aeroplane with 
one or tw^o fixed machine-guns firing straight ahead. The gunner 
or observer sits behind the pilot, facing backwards, and is armed 
with one or two light machine-guns on a swivelling mounting. 

In the case of multi-engine aeroplanes several gunners are^ 
carried; one sits in the very front of ihe aeroplane’s fuselage and 
covers the forward arc; the others sit behind the pilot and cover 
the rearward arc. 


The Manoeuvres Preliminary to an Air Combat.—When 

two hostile aeroplanes meet, the higher of the two has the ad¬ 
vantage. The reason for this is that an aeroplane can descend 
more quickly than it can ascend. The higher of the two aero¬ 
planes can dive down to its ojiponenl s level in a few seconds; 

whereas the lower will take sev- r——- - 

eral minutes to climb up to the Elevation 

other's height. 

This is why in air fighting a ^ 
pilot is constantly striving to flight 

oiitclimb his opponent, since .uaom 

superior height gives him the j[ 

power to attack at once or to 
avoid combat altogether, just as 
be wishes. This also explains 
why speed and climbing power 1 
are such vital factors in “fighter” * | 
aircraft, since, if they lack these ■ 

characteristics, their natural 

prey, the enemy’s bombers and H 

reconnaissance aircraft, w-ill, by 

coming over high up, be able to • " n 

avoid combat. 

The Tactics of Attack.—A _ • • 

lighter pilot therefore, when on f-J 
patrol, will always trv' to get ■ 

above his opponent. He'will then ViSrTrri uoHr ot 5 *eropl,« J 
dive to close quarters .ind attack, flying in formation 
His mt'thod of attack now re- The leadino aeroplnne fliet at the 
(]uircs explanation. lowest elevation, while the second 

Referring to fig. I, the first enable them to keep their leader In 
fact to be grasped is that it is full view and catch up easily if they 
easier for the pilot of the aero- 

plane depicted to hit a target with a gun firing along the line 
A-B (either forwards or backwards) than with one firing along 
any other line (e.g., the line C-D). The reason for this is 
that, when firing along the line A-B, he does not have to take 
into account the speed of his own aeroplane or the direction in 
which it is moving with reference to the target. 

This is an important consideration in view' of the high speed of 
aeroplanes. Generally speaking, therefore, the most effective way 
to attack a hostile aeroplane is for the pilot to fly tow'ards it and 
shoot at it with a gun fixed so as to fire straight ahead parallel to 
the path of his own aeroplane, since by doing so he has to make no 
allowance for the speed and direction of flight of his owm aero¬ 
plane. 


Now if the enemy aeroplane was a stationary object that could 
not shoot back the problem of attack would l>e simple. The 
attacking pilot would simply fly .'Straight at his target, aiming his 
gun at it by steering his aeroplane. But the target is not sta¬ 
tionary; it is moving in three dimensions at a speed of anything 
up to 32om.p.h., and can moreover shoot back. The attacking 
pilot has therefore tw'o objects—first to attack in such a way that 
the enemy aeroplane presents a reasonably easy target, and sec¬ 
ondly to attack in such a way that the enemy cannot shoot back 
effectively. 

A glance at fig. 2 will show that the easiest target for the pilot 
of the attacking aeroplane (marked A in the diagram) is an 
aeroplane flying directly ahead of him and in preci.sely the same 
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direction as him.self. 

It will be seen that when the attacking pilot is flying directly 
behind, and in the same direction as the aeroplane he is attacking, 
and is shooting at it with a fi.xcd gun firing straight ahead, not only 
does he have to make no allowance for the s^wed and direction of 
I flight of his owm aeroplane, but he also has to make no allowance 
for the speed and direction of flight of the enemy aeroplane. In 
fact he gets a straight shot at the enemy over open sights. It is 
true that he himself is c.vposed to a straight shot over open sights 
from the enemy gunner, firing to the rear. But this can usually 
be avoided by the at tat king pilot placing his aeroplane in such a 
position (slightly below and to the rear of the enemy aeroplane) 
that he is concealed from the view of the enemy gunner by the 
tail-plane of the enemy aeroplane. 

While therefore a pilot may attack from any direction—from 
the front, flank or rear—to (onfuse an opponent or to break up 
an enemy formation, he will generally, when he wi.shes to fire for 
eflect or deliver the coup dc fly directly behind the enemy 

aeroplane, and shoot at it over open sights. 

Tactics of Defence.—How will a pilot attacked in this w’ay 
defend himself? He will rely of course to a certain extent on the 
accuracy of the gun-fire of his gunner behind him. But over and 
abovi' this he will have two objects in view- at the moment of 
attack: first to get out of the enemy’s line of fire as quitkly as 
possible; and .secondly (if be is flying a pursuit aeroplane) to try 
to turn the tables and himself become Ihe attacker. 

There arc various alternative manoeuvres by which these two 
objects may be attained. But it is usually accepted that the most 
effective manoeuvre is to do a steep, climbing turn. The turn car¬ 
ries the pilot attacked out of the enemy pilot s line of fire in a 
lateral direction; by climbing on the (urn he gains that all im¬ 
portant factor—height; and, with the help of the height .so gained, 
he stands a good chance, by means of a second turn and a div'c, of 
turning the table.s and him.self becoming the attacker. 

Fighting in Formation.—One of the most convenient forma¬ 
tions for air fighting is the wedge or “vec” (srr figs. 3 and 4). 

The reasons why the “ver” is the most suitable shape for a 
formation of aircraft arc first, that all pilots can sec the leader in 
front and .so conform readily to his movements; secondly, that 
each pilot can fire in a forward direction without hitting one of his 
fellow-pilots, while in the case of two-.seaters the gunners can 
obtain a^tood concentration of fire in a rearward direction; and 
lastly that no aeroplane is flying in another’s projx‘llcr wash. 

A formation is usually “slej)i*cd” upwards in height from front 
to rear, /.e., the leader’s aeroplane is the lowest; the pilots on 
either side of him tly slightly higher; while Ihe rear rank of the 



Fig. 4 .— flight of • aeroplanes 

IN SQUADRON FORMATION 


The formation Is ipeaf-headed and it 
composed of 3 flights of 3 aero¬ 
planes eech 


formation flies higher still. 

A formation must not be so 
small as (0 be easily over¬ 
whelmed by superior numbers, 
or so large as to be unw-ieldy. 
Fifti'en aeroplanes are about the 
maximum number that can be 
handled in one formation. When 
greater numbers than this are re¬ 
quired for an operation, it is 
usual to form two or more sepa¬ 
rate formations which work to¬ 
gether in dose co-operation. 

The first essential of fighting 
in formation is that the forma¬ 
tion .should hang together, and 
not Ik* split up. Once the forma¬ 
tion becomes disintegrated, each 
aeropflane is liable to be set upon 
separately by superior numbers 
and defeat in detail results. Fur¬ 
ther, the concentration of gun¬ 
fire that an organized formation 
of aeroplanes can bring to bear 
is far more likely to achieve re¬ 
sults than the spasmodic gun-fire 
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of (he same number of single aeroplanes working independ¬ 
ently of each other. 

A conseciuence of this is that when one formation of aeroplanes 
meets another (/- g., a formation of fighters meets a formation of 
bomlicrsj, the first ofiject of the attacking formation (the fight¬ 
ers) is to break uj) the bombers’ formation. Once the bombers’ 
formation is broken, each bomber can be dealt with separately 
by a superior concentration of fighters. Conversely, the bombers’ 
object is to avoid having their forma I ion broken. For this they 
will rely primarily not on manoeuvre, but on the concentration 



FlO 5 —CURTISS HAWK 75 A PURSUIT SHIP. AN ALL-METAL SINGLE 
SEATER IN A TEST FLIGHT THIS U 8. PLANE DIVED AT A SPEED EXCEED¬ 
ING STS M P H. 

of fire that their gunners can y)riMg to be.ir on the fighting forma¬ 
tion, as it (lives in to attack. 

In other r(‘sp(‘(ts the principles of fighting in formation are 
similar to lho.se already alluded to in the case of combat be¬ 
tween individual aeroplanes, 

Night Fighting.—Aerojil.anes can fight at night. The tactics 
employed are the same as by day, excTpt that aeroplanes do not 
usually tly in formation at night. 

It is mor(»over far mpre difficult at night for a fighting pilot to 



Fig, 6 LINE OF ATTACK ON TWO-SEATER FROM THE BLIND SPOT ” 
By «ppro«chlna ttlona the line Indicated the attackino pilot ii Immune from 
the fire of the enemy and i> himself wolt-plecod tu get in a burst of fire 
ot close range 

locate an enemy aeroplane; in fait he will not usually be able to 
do so without the a,s.sistani.e of a ground organization of sound 
locators and searchlights. 

liiULioGRAPiiY,—Major J. T. H. Mel'udilin, V.C.. D.S.O., M.C., 
M.M., "Five I'car.s in the Roynl Flyitif' Corps’' (igiS). Rittmeister 
Manfred Freiherr von Richthofen, "Tht Red Air Fifihtrr” (1918). 

1'hese two book.*: me (lie fursonal reminiscentes of two of the 
rno.tl RucH'.i^fiil fighlinii pilots ttf the war 1914-18, one an Englishman, 
the other a German, 

They contain accounts of .air combats which give a good general 
impression ol air comliat in the VVauld War, 1914 iS, Srr abo 
Majt'i Oliver Stewart. M.C'., .^,F.l',. T)ir ,S 7 r«i/cgy and Tactics of 
Air / /e/j/.-ac a technical lrcati.se on the tactics of air conihat. 

(W. S. D ; X.) 

AIR CONDITIONING. The term is derived from the word 
“conditioning ' which was applied to the determination of the 
moisture content ot textiles, and covers the treating of air in an 
enclosure to regulate U.s moi.sture content, tenipt'rature, purity and 
usually its circulation. For increasing human comfort and for the 
manufacturing or processing of certain materials, an accurate con¬ 
trol of the moisture content of the air is most important. It is 


sometimes roughly effected by adding water vapour or misc 
directly to the enclosed air, but more precisely by using an air- 
conditioning apparatus by which the air is purified and its tem- 
Iierature and moisture definitely controlled before it is introduced 
into the space to be conditioned. 

Originally only places where equable and moist climatic condi¬ 
tions prevail, such as Lancashire, England, and the Fall River dis¬ 
trict in Massachusetts, could be chosen for the building of cotton 
mills. Then moisture was added to the air by evaporating water in 
steam pots. This method sufficed for small mills, but was inade¬ 
quate in the larger mills on account of the heat generated by the 
great concentration of machinery. In the latter half of the 19th 
century the direct introduction into the room of an atomized spray 
of water both cooled and moistened the air, thus making it prac¬ 
ticable to spin fine cotton yams in all climates. At about the same 
time moist air was supplied to malting floors by passing the air 
through coke filters over which water trickled, or through a large 
series of wetted baffle plates. In 1897 Joseph McCreary of Toledo, 
O., patented an air washer intended primarily for purifying the air. 
but incidentally it cooled it and increased the moisture content 
In 1906 Stuart W. Cramer of Charlotte, N.C., and Willis H. Car¬ 
rier of Buffalo, N.Y., working independently, made two important 
contributions to the art. Cramer automatically controlled humid¬ 
ity by a system which depended upon the relation between the wet 
and dry bulb temperatures. This was applied to the humidifying 
spray heads located in the room. Carrier devised the “dew point 
control,” an improved form of air washer which not only brought 
the air to saturation, but also controlled automatically the tem¬ 
perature of .such saturation, thus dett;rmining the moisture content 
of the air supplied. 

Types of Apparatus.—Of the two main types of humidifiers, 
the “direct .‘ipray” type, which provides for the atomization of the 
water and its introduction directly into the room, is made in rela¬ 
tively .small sizes. The nozzles or distributors arc placed just below 
the ceiling, and provide for humidifying only. I'hc “saturated air” 
type, on the other hand, introduces larger ccluincs of saturated 
air at the requir<*d temperature. 

In the conditioning chamber it is brought into intimate contact 
with water finely divided by spraying through special nozzles 
under moderate pressure. All of the free particles of water are then 
removed by an “eliminator,” which usually consists of a series of 
specially formed baffle plates on which all free particles of mois¬ 
ture are caught, leaving the air saturated but free of all 5 U.spcndcd 
water particles. 

The spray water may be heated or cooled, and the temperature 
of the .saturated air may be modified before passing it into the 
room at the theoretic dew point. 

Under certain conditions it is desirable to remove dust and 
soot from air with dry filters. Two general types of air filters 
are employed. Closely woven cloth or paper fabric is mounted 
in frames, acce.s.sible for frequent cleaning, through which the 
air to be filtered is passed. In the viscous type filters, the 
medium used is fibrous metal, fibrous glass or paper having the 
surfaces dipped in an oil. The dust or soot particles carried 
by the air are removed by adhering to the viscous surfaces. In 
such cases either “cloth filters” or “viscous filters” are em¬ 
ployed. The cloth filters are large areas of closely woven cot¬ 
ton cloth held in frames, provision being made for frequent 
cleaning. The viscous filters are either intricate metal baffles 
or cells filled with masses of fibre-like metal. The.se are dipped 

a viscous oil which causes the particles of dust or soot to 
adhere to the metal surfaces. 

Usually temperature is automatically controlled by thermostats 
governing the admission of steam to the air heaters, or regulating 
the supply of cold dehumidified air. Another form controls the 
spra>'s, but is mostly used in the direct spray type humidifiers. 

Since the air conditioning of small shops, restaurants and 
other places has become general, air conditioning units com¬ 
pletely assembled at the factory have been developed. These units 
are arranged in sections enclosing the fans, heatera, cooling coils, 
humidifier and air filters. In conjunction with these, refrigerating 
units of comparable siacs, embaying safety and simplicity of 
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operation, have been developed. The use of new and safe refriR- 
erants has been an important factor. Self-contained air condition¬ 
ing units, complete with refrigeration equipment and all other 
elements built into one enclosure, are (1940) widely used for of¬ 
fices. stores, restaurants, etc. 

The quantity of moisture which may remain in the vapour state 
in a unit volume of space is dependent only upon its temperature. 
The saturation pressure of water vapour is aiiproximately doubled j 
for each 20°F rise in temperature, i.e., the maximum vapour j 
pressure increases appro,ximately in a geometric ratio for equal i 
increments of temperature. The relation of the weight of w'ater ' 
vapour in the atmosphere to the weight of air varies approximately 
in accordance with Dalton’s law of partial pressures {see Dalton, 
John). When water is brought into contact with unsaturated air ' 
it evaporates. If the air is the sole source of heat necessary to pro- i 
(luce evaporation, an eventual equilibrium saturation temperature : 
is established depending on the initial air temperature and its ini- : 
tial degree of saturation. The reduction in the sensible heat of the j 



atmosphere is equalled by the latent heat of the acquired water 
vapour; the total heat remains constant. The equilibrium tem¬ 
perature of evaporation is observed with practical accuracy by a 
wet-bulb thermometer. The general formula based upon this heat 
balance is found in “Rational Psychrometric Formulae," W. 11 . 
Carrier, Trans. A.S.M.E., vol. xxxiii. 

When unsaturated air is passed through an air washer and 
brought to saturation without changing the temperature of the 
spray water, it will be cooled to the temperature of evai>oralion 
(substantially, to the wet-bulb temperature of the entering air). 
For example, when the outside air is at 95“, the average wet-bulb 
temperature will be approximately 75", and the air passing through 
a spray humidifier will be cooled to substantially 75''. This 
method of cooling is especially valuable in textile mills and 
tobacco factories where the increased humidity ns well as the 
lower temperature is desirable. 

The temperature of evaporation is independent of the actual 
rate of evaporation. The rate of evaporation of w'ater into air is 
dependent upon the air velocity over the water surface and upon 
the difference in vapour pressure existing between the water and 
the air. The determinations of thc.se relationships have important 
application.^ in the drying of materials in air. 

Regain.—The ratio of moisture content to the weight of dry 
material is technically termed regain. The ma.ximum regain for 
various materials varie.s widely, the amount de{>ending principally 
upon the relative humidity of the air and to a .slight extent upon 
the temperature. There is, however, no exact constant ratio be¬ 
tween change of regain and change of relative humidity. Materials 
such as natural and artificial silk, wool, cotton, yarn and tobacco 
are sold on the basis of a standard percentage of regain, so in the 
drying and manufacturing of these matcriabs it is nccessar>- to 
control the relative humidity. 

Comfort.—^The relation of moisture, heat and air motion to 
human comfort and physiological efficiency has been the subject 
of much research, wffiich has determined the points of equivalent 
comfort. Curves based on experimental results have been drawn 
to show the relation between temperature and humidity which will 
give the same sensation of comfort or temperature. Such a curve 
is termed an ‘'effective temperature” line. Temperature by itself, 
even ?fhen automatically controlled, does not determine comfort. 


Humidity is equally important. The proper relation betweeh terri- 
perature and humidity can be mainlviined only by complete condi¬ 
tioning 

Some instrument of measurement he.sides the dry-bulb ther¬ 
mometer has yet to be devised ns an indicator of comfort. One 
instrument attempting to uccompli.sh this, devised by Sir Leonard 
Hill in England, was known as the ' kata-thermometer.” Under 
conditions of high humidity this is a reliable indicator but it does 
not follow with precision the experimental effective temperature 
lines under varying hiimiditie'^. 

Bibi.uh;uaimiy. Dr. Leonard Hill. ‘ Measurenu'nt of Rale ot Heal 
Lo.'^.s at Body Temperature liy Convection. Radiation and Evapora¬ 
tion.’’ Philosophical Transaclions Royal Society, I.,ondon, .scr. B. voj. 
ecvii, (ii)i6); ‘•Electrically Heated Kata-Thermometer and Compari- 
.‘■on of Wet Kata-Thermometer with VVet-Bulh. ’ Journal oj Physiology 
(London, ioiq-jo) ; W. H, Carrier, “The Theorv of Atmospheric 
Evapor.'dion -with .'Special Reference to Coni])artmenl Dryers,” 
Journal oi fmi. <fr Eng. C'hctn., vol. xiii., No. s (ic;ji) ; W. K. Lewis. 
“The Evaporation of a Licpiid into a Trans. A.S.M.E., vol. xliv. 

(1922); F. C. Houghton and I’. Vaglou, “Determining Equal 
Comfort Lines.’’ Journal A.S.H. and V.E, (March ; Hitnus and 

Hinchley. “Effect of a Current of Air on the Rate of Ev'aporation of 
Water lielow the Boiling Point,’’ i’henii.stry and Industry Review 
(Aug. 21, 1924); W. J. McCamnell and C. P. Yaglou, “The Kata- 
Thermometer- its \alue and Defects,” l!.S. Treasury department. 
Puhlic Health Reports, vol. xx.xi.s, (.Sept. s. 1924); Margaret Ingels. 
“Value of the Kata-Tlu'rmometer in Effective Temperature StiKlies,” 
Journal A.S.H. and \ E. (Juni' 1924) ; W. 11 . ('airier and D. C. Lind¬ 
say, “Temperature ol Evaporation of Water into Air,” J'rans. A .S.M .E., 
vol. Nxxxvi. (i(>24); Philip Drinker, “Humidity Control in Resi¬ 
dences,” .iineri(an Journal of Puhlu Health. (Aug, iq-’.S); Lionel S. 
Marks (editor), Mechanical Engineers’ Handbook. 

(W. H. Ca.; X.) 

AIR CO-OPERATION. A resull of the growdh of aerial 
navigation in the first quarter of (he .’olh eentury has been to 
accent the importance of co-operation between (he air forces and 
the armies and navies of the countries of the world. The prob¬ 
lems to be .solv^cd in the military and naval spheres though in 
some ways alike are in others so different as to make separate 
Ircalment desirable. (X.) 

CO OPERATION WITH AN ARMY 

To gain information about one’s enemy has always been one of 
the first preoffupatimis of a inilitary commander, for, until he has 
accurate knowledge concerning the strength and cli.siKi.silions of his 
opponent, it is difficult for him to evolve an effective plan to 
bring about the defeat of his enem}-. 

HISTORICAL 

It did not need a very great stretch of imagination in 1903, 
when Orville and Wilbur Wright made the first successful flight 
in an aeroplane, to realize that it would be possible to obtain a 
great deal of the es.sential information concerning an enemy by 
flying over his positions. The practical realization, however, was 
slow, owing both to con.servati.sm and technical clifficultie.s By 
the time the World War broke out in 1914, the French, Germans 
and British all had military aeroplanes; the latter were able 
to send out four squadrons of twelve aeroplanes each, with the 
original Expeditionary I'orcc The stage rtached in technical 
progres.^ was that aeroplanes and engines were sufficiently reliable 
to enable flights of 50 miles into the enemy’s country to be under¬ 
taken. Although all the pilots and observers of these aeroplanes 
were Army officers, and many of them had pa.s.sed the Staff col¬ 
lege, it is fair to .say that Briti,sh military leaders were still 
rather .sceptical as to the value of the information which could be 
obtained by this means. The one idea underlying the employ¬ 
ment of (he aeroplane at that time was that they should obtain 
information. The aeroplanes did not carry any armament, and 
only two had been fitted with wireless for experimental purposes. 

As a result of the first few weeks of the War several new ideas 
emerged:— 

{a) Several combats in the air took place during those wrecks, 
revolvers and rifles being taken into the air for the purpose; and 
in some cases enemy aeroplanes were actually forced to land in 
Allied lines. In consequence it was realized that aeroplanes should 
be equipped with machine guns for the sole purpose of fighting 
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enemy aeroplanes. For thi.s, special mountings were required. 
It was also realized that the easiest way to tight another aero¬ 
plane would be to jxiint your own aeroplane straight al it, and be 
able to fire a machine gun straight out through the propeller. 
Actually, the first purely fighting aeroplane which achieved this 
was the Gemian Fokker, which made its appearance in May 1915. 
Our first fighters were pushers (i.c., they had the engine behind 
the main planes;. It was not till 1916 that the Allies produced 

Tm/t Momt 


xn 



Code used in air co-operation with the artillery 

The clock figures uied to Indicate the potitlon, and the concentric clrclee 
the dlitance, of the bunt from the target. Thui " 2 .IX.” would Indicate a 
bunt of SO yd. wett of the target 

their first aeroplane with machine guns capable of firing through 
the propeller. 

(fi) Many of the pilots, while carrying out reconnaissances 
found roads packed with German troops and transport. Small 
bombs were taken up and dropped over the side of the aeroplanes, 
with little effect. Hut it was speedily realized what havoc might 
hnve been produced if it had bein pos.sibic to drop large bombs 
accurately. To do thi.s, suitable bombs, the means of attaching 
them to and releasing them from aeroplanes, and a sight which 
would enable th(‘ bombs tt) be dropped accurately, had all to be 
designed and |>ro(luci‘il. 

(r) The two aerojilanes (mentioned above) equipped with 
wireless, rudimentary though it was, immediately became in great 
demand, and it became obvious that reconnaissance aeroidancs 
would have to be fitted with wireless as soon as practicable. 

((/) The idea of taking photographs from aeroplanes as a use¬ 
ful adjunct to the usual reconnaissance report, was also initialed 
by some photographs being taken over the side of an aeroplane 
with a press camera. From this it became evident that the in¬ 
formation contained on such photographs was of the utmost 
value to the geni'ral staff. To do this on a large scale many new 
tilings were necessary ; a suitable camera, which could be fixed 
on to an aeroplane, and mobile photographic workshops in which 
devcloiTing, printing and camera maintenance could be carried out. 

As a result of these early idea.s, a vast air organization grew 
uj). Instead of having one tyj>e of aeroplane as a “maid of all 
work, " separate types were evolved for fighting, bombing, and 
the normal reconnaissance duties—and the pilots began to re¬ 
ceive sjx'cial training accordingly. In addition, vast s^xicialist 
sections were trained to deal W'ith wireless, photography, stores 
and overhauls of aircraft and engines. 

POSITION AT THE END OF THE WAR 1914-18 

By the end of the War, the force, which by then had become 
the Royal Air Force, was organized in brigades, wings and squad¬ 


rons. One brigade was allotted to G.H.Q. This brigade had two 
wings, one of bombing squadrons and one of fighters. These bomb¬ 
ers were used for carrying out long di.stance reconnaissance and 
bomb raids under G.H.Q. orders; the fighters were utilized to rein¬ 
force the brigade allotted to each army, according to the require¬ 
ments of the situation. These brigades usually consisted of one 
wing of bombers, one of fighters, and one corps wing. From early 
in the war, one squadron had been attached to each corps (these 
squadrons are now called army co-operation squadrons). These 
squadrons operated under the orders of the corps to which they 
were attached, and carried out reconnaissance up to a depth of 
about eight miles, photography of the whole corps front, and sup¬ 
plied all the observation for the artillery. All aeroplanes working 
for the artillery were equipped with wireless telegraphy. Those 
carrying out reconnaissance duties, in addition to making out a 
written report on their return to the aerodrome, used to drop 
me.ssages on the headquarters for which they were working. In 
addition to these allotments, special provision was made to pro¬ 
vide co-operation for the Tank corps, one corps and one fighter 
•scjuadron being allocated for this work. 

CO-OPERATION AS ENVISAGED AND PRACTISED 
IN THE YEAR 1940 

Air forces co-operate with ground forces by gathering informa¬ 
tion, providing defence against other aircraft, and attacking sur¬ 
face objectives, the destruction of which will contribute directly 
to the tactical success of the troops supported. These functions 
are so unrelated that it is impracticable for a single type aeroplane 
to perform them all. 

Hence air forces arc divided into components, each specially 
equipped and trained to carry out a particular function. These 
components are called: observation aviation (or army co-opera¬ 
tion aviation); pursuit aviation (or fighter aviation) ; and bom¬ 
bardment aviation. The last-named class is divided into heavy, 
medium and light types. 

Observation (or Army Co-operation) Aviation. —Prior to 
the outbreak of the war in Europe in Sept. 1939, the aero[)lanes 
used for ob.servalion by all the great air powers bore a striking 
re.scmblance one to another. In general the standard observation 
plane was a high-wing monoplane, powered by a single engine and 
carrying a crew of two—pilot and observer. It was etjuipped with 
wing slots and flaps for rapid acceleration and deceleration, to 
permit it to operate from small fields. Wing span was around 
50ft., weight about 6,ooolb. and top speed some 2i5mi. per hour. 
Effective range approximated yismi, and equipment included a 
two-way radio. It carried a fixed machine-gun. firing forward, and 
another (flexible) for rear defence. Organized into squadrons and 
groujis, these aircraft normally operated directly under the 
ground force commander, the usual allocation being one group of 
four squadrons per corps. The group then assigned one squadron 
to each division engaged in active operations, The duty of these 
units being the gathering of information, they normally avoided 
fighting in the air. 

Subsequent to the outbreak of war in Europe in Sept. 1939, 
there was a tendency on the part of all the belligerents to use 
light bombers in place of the standard observation two-seater. 
This change was prompted by the excessive vulnerability of the 
single-engine observation aeroplane. 

Pursuit (or Fighter) Aviation. —The primary' function of 
pursuit aviation is to protect friendly troops and installations from 
attack or observation by hostile aeroplanes, and to protect friendly 
bombers and other air materiel. 

The standard pursuit aeroplane of a major power in 1940 pos¬ 
sessed the following general characteristics: it was a low-wing, 
single-seater monoplane, with a liquid-cooled engine of about 
1,100 horse-power. The top speed was about 36om.p.h., and it 
was armed with one of the following combinations: eight rifle- 
calibre machine-guns; one 23mm. gun and four rifle-calibre ma¬ 
chine-guns; or two 2omm. guns and two rifle-calibre machine-guns. 
The pursuit aeroplane had a high rate of climb, but a limited fuel 
capacity. 

Pursuit aviation is not organically assigned to army units. It 
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is organized into .squadrons, groups, wings and even divisions. 
If a Task Force is organized for operations in a milifarv theatre, 
pursuit aviation may \yc assigned (o such a Task Force. However, 
pursuit units arc not normally assigned to lower echelons, such 
as armies, corps and divisions. 

Bombardment Aviation. —The primary function of bom¬ 
bardment aviation is to destroy objectives on the surface of the 
earth. When used in co-operation with armies, the objectives 
selected arc those whose destruction will contribute most to the 
tactical success of the ground forces. Bombardment aeroplanes 
are divided into three classes: light (weighing about I’.ooolb. 
loaded); medium (weighing about i6-i8.oooIb.); and heavv 
(weighing more than iS.ooolb ). Light bombers are those nor¬ 
mally used for close co-operation with ground troops, but all types 
can be so employed. In general, the typical bombers of the great 
powers are multi-engined, low- or mid-wing monoplanes, with high 
speeds as high as 32omi. per hour. The range and bomb loads 
vary with the size of the bombers. 

Bombardment aeroplanes are organized into squadrons, groups 
and wings. Large pursuit units and bombardment units are not 
normally assigned to armies. They may be assigned to Task 
f orces in certain military theatres. 

Reconnaissance. —Before a military commander can formu¬ 
late a definite plan for the defeat of his enemy, he must have 
ample information concerning him. He must know' where the 
enemy has his main force, the line along w'hich he is intending to 
develop his attack, the location of his re.serve troops, and whether 
or not the enemy has troops W'orking round his flanks. A military 
commander has several sources of information—from spies, from 
captured prisoners, reports coming through neutrals, and possibly 
captured orders. All these will give him a portion of the informa¬ 
tion he wants, but even when he has pieced together all the 
evidence available from these sources, the real movements of 
the enemy will, in all probability, be a matter of conjecture, 
arrived at by drawing deductions from the incomplete informa¬ 
tion available. The enemy is likely to .secure the movements of 
his force by a screen of mobile troops. The reconnai.ssance aero¬ 
plane provides a means of penetrating such screens and observ¬ 
ing the enemy’s activities many miles behind his lines. 

It must not, however, be supposed that these reconnaissance 
aeroplanes can be sent great distances at a height from which it 
would be easy to sec with the eye what was happening on the 
ground. They will carry out this duty singly, flying at about 
twenty thousand feet, and by far the greater proportion of their 
information will be obtained by taking photographs of the im¬ 
portant points over which they pass. Consequently, the success 
of the reconnaissance will, to a great extent, dei>end on the ac¬ 
curacy with which the military commander has chosen the places 
to be reconnoitred. By means of this long-distance reconnais¬ 
sance, a military commander will be able to obtain his strategical 
information; his subordinate commanders, however, will require 
much tactical information concerning the enemy's movements 
within 50m. of their ow'n troops. Thus, a corjis commander will 
want to know if the enemy is increasing the number of troops 
in his area, or if there are any signs of a withdrawal; early in¬ 
formation of the presence of tanks is particularly important. 
Again, a divisional commander will require the fullest details 
of what is happening on his immediate front. He will w'ant to 
know where the enemy has his reserves, where he is digging 
trenches, and details of his di.sposition. 

This reconnaissance for corps and divisions will be carried out 
by the army co-operation squadrons. These squadrons are usually 
allotted to a corps on the basis of one per division in the cory^s. 
The squadrons in /each corps are administered by a group head¬ 
quarters, which will be situated at corps headquarters, the group 
commander acting as air adviser to the corps commander. 

Artillery Co-operation.— An important part of the work of 
the army co-operation squadron is co-operation wath the artillery. 
The undulations of the ground often make it impossible for artil¬ 
lery commanders either to find suitable targets to aim at, or to 
be able to range their guns on to important points, such as bridges 
and crossroads, which they may want to shell. Consequently, 


aeroplanes are employed to “sjxit ’ the positions of enemy bat¬ 
teries. This is usually done by seeing the flash of the enemy guns 
when they fire, and then sending down their position by wire¬ 
less. These reports are usually confirmed by photographs, which 
show clearly where the enemy batteries are. Other targets, such 
as bodies of troops or transport, are also reported to the artil- 
ler\’. If the artillery commander wishes it, a pilot having 
“spotted” a target can range a battery on to it. This is effected 
by means of a simple code, the target lK*ing taken as the centra 
of a clock, twelve o'clock always lieing the north point. Imagi¬ 
nary circles radiate outwards from the centre of the clock at 
distances of lo. .:5. 50, 100, :00yd. etc. These circles are lettered, 
the corrections to the guns being sent down by sending the letter 
of the distance circle followed by the hour of the clock. “A” is 
the letter for the 100yd. circle. Thus, if the shell burst 100yd. 
due cast of the target, the correction would be A.3. (i.e., looyd. 
at 3 o’clock). By this means our aeroplanes arc able to tell the 
battery commander exactly where his shells are falling, it being 
his province to work out the actual corrections for the guns. To 
receive these messages, artillery brigades and batteries are 
equipped with wirele.ss telegraphy receiving sets (see fig., p. 446). 

Offensive Action. —Oh.servations on the European w'ar which 
began in 1939 have emphasized certain military facts: a nation 
with a pronounced superiority in the air thereby accords a tre¬ 
mendous advantage to its ground forces; while one possessing a 
powerful ground force but lacking air superiority finds itself 
nearly helpless in the face of strong enemy air concentrations. 
Germany, with a markedly superior air force, was able to conduct 
whirlwind campaigns which were literally “lightning wars" against 
the strong Polish army, and later against that ground force gen¬ 
erally conceded to lx* the world’s liest—the French army. The 
British Exjx'dilionary Force escaped annihilation at Dunkirk, but 
was compelled to abandon literally all of its field equipment. 

Certain typically successful operations of the German air force 
in support of their field armie.^ may be illustrated as follows: 

First, the air arm in support of the ground troops attacked the 
hostile air forces, in order to ensure continued air superiority 
and safeguard the action of the army from hostile air attack. 
This was accomplished by continuous and heavy bombings of the 
air bases and landing fields of the enemy. 

Then, in the case of Poland, the air force attacked the main 
lines of communications—the railroads. These were so completely 
paralyzed as to render them useless. 7 'he Polish armies lost both 
their means of locomotion, and their arteries of supply. As a 
result they never succeeded in completing their concentrations. 

In the case of France, the French armies were already concen¬ 
trated, but the German air force disrupted their lines of commu¬ 
nications by air attacks against railroads and highways. 

In the offensive on the western front, dive bombers were used 
to assist in the breakthrough of the fortified line. Thereafter 
light bombers were used in mass to obliterate all organized op¬ 
position to the advance of the mechanized forces. They co-oper¬ 
ated directly by bombing forts, centres of resistance, anti-tank 
guns, troops on the roads, and headquarters and command posts. 

The medium and heavy bombers co-ojxrated by attacking air¬ 
craft factories, munitions plants, docks and harbour facilities, and 
ships bringing supplies and reinforcements. 

Generally .speaking, bombardment units employed in co-opera¬ 
tion with pound forces: (i) attack the enemy air bases in order 
to neutralize his air force; (2) attack lines of communication in 
order to isolate enemy troops from their sources of supply and 
replacement; (3) attack the sources of munitions; (4) co-operate 
directly in the penetration of ground defences. 

Protptioa. —For a commander to obtain the full value of his 
reconnaissance and offensive action, he must be protected against 
similar enemy action. He will, in other words, wish to attain and 
maintain, air-superiority. To enable him to achieve this, he will 
have fighter aircraft whose main function is to fight enemy air¬ 
craft, and enable the reconnaissance and bombing aircraft to 
carry out their work without undue interference. Experience in 
the past has shown that air-superiority is apt to fluctuate. One 
side will suddenly bring several new squadrons into /he field, or 
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rc-cquip all its fighter squadrons with a new type of aeroplane 
more efficient than the fighters of the other side. Consequently a 
continuous progressive effort is required, and even then, it is 
difficult to ensure the continuous maintenance of air superiority. 

The Future. —'I'o look into the future at a transitory stage 
like the present, is difficult. Most of the great Powers are thinking 
about met hanizaiion. The mechanization of armies, however, will 
not alter the [)riruiples underlying the conduct of a land cam¬ 
paign, and, (()risequently the requirements of mechanized armies 
will probably be much the same as those of others not equipped 
with armoured ( ombat vehicles. The air units working with mcch 
anized forces will obv'iously have to be highly mobile. There is, 
however, a possible development which mu>- take place, in which 
the attainment of the ultimate object (the .subjugation of the will 
of the (‘nemy people) will be adiieved by the air rather than the 
land forces. In such a case, the function of these highly mobile 
land forces would he to .secure suitable ba.ses from which great 
bombing formations could strike at the vital.s of the cnemv nation. 

Cr. L L.-M.; H. S. Ha.^ 

• CO-OPERATION WITH A NAVY 

The object of aircraft co-operation i.s to assist a navy in the 
destruction or neutralization of a ho.stile battle fleet, and in the 
control of .sea communications. Aircraft can afford indirect as¬ 
sistance in battle by i)r()V'ifiing information of enemy naval 
forces obtained from long-distance or close reconnaissance, and 
can give direct assistance by offensive action against enemy sur¬ 
face and submarine craft with tori)e(lo, bomb, and machine-gun. 
It is also their duty to afford protection to a fleet from enemy 
aircraft by attacking them in the air, on the sea, or at shore bases, 
and thus deny the enemy the use of his aircraft. In the control of 
sea communications, aircraft can lie employed on reconnaissance, 
anti-submarine patrol, convoy escort, and for torpedo and bomb 
attack.s on enemy forces which dispute control. Aircraft for naval 
co-operation operate from aircraft-carriers and from shore bases 
within flying range of the fleet. Aircraft borne in carriers are 
specially designed for launching from and alighting on their car¬ 
riers, and are called ship-planes. They may he landplanes, flo.it- 
plancs (aircraft provided with floats for alighting on the water), 
or amphibians (aero])lanes which can alight on or rise from both 
land and water) Shore-based aircraft may be landplanes, sea¬ 
planes (floatplanes and flying-boats), amphibians, or lighter-lhan- 
air craft. 

HISTORICAL 

Trior to the War 1014-18, there were few instances of aircraft 
co-oiwralion with a fleet, although seaplanes took part in the 
liritish naval manoeuvres of 1012-13-14. At the outbreak of 
war in IQ14 none of the I’owers had many naval aircraft, and the 
development of naval aviation was slow; in fact throughout the 
whole war the development of aircraft for naval purposes was not 
as rapid as that of aircraft for w'ork with land forces. I’erhaps the 
hardest problem was to provide aircraft to work with a fleet 
operating beyond the limited range of aircraft based on shore. 
Seajilane carriers were hastily improvi.sed from fast merchant 
steamers, but the inability of the seaplanes of that time to rise 
from a rough sea, and the risk from submarine attack when stop¬ 
ping to hoist the se;q>lanes in and out, militated against their u.se. 
However about a dozen .ships were so equipjxid by the Allies, and 
their aircraft were able to carry out ob.servation and bombing 
flights. 

To cope with the Zeppelins used by the Germans on long- 
distaiue reconnaissance, cxiH'riment.s w'erc begun in Nov, 1015 
in flying small fighting landplane.s from liritish cruisers and sea¬ 
plane carriers. These were successful, and in Aug. 1917 a Zeppe¬ 
lin was shot down by an aeroplane from the British cruiser 
“Yarmouth.” The practice of carrying landplanes in fighting 
ships was extended in iqiB to all British battleships, battle¬ 
cruisers. arul cruisers; the two former types carrying in addition 
to a fighter a two-seater aeroplane for observation duties. Flights 
were thus possible in weather which precluded the use of sea¬ 
planes. Su(ib aircraft were, however, unable to return to their 


j ships, and were forced to fly to the nearest land or alight on the 
water. 

In the meantime exixrriments in landing aircraft on the decks 
of specially designed ships had been progressing. In Aug. 1917 
an aeroplane alighted on the deck of a ship for the first time, and 
in Oct. igi8 the British aircraft carrier “Argus,” constructed for 
aircraft to fly both on and off, was commissioned for service in 
the Grand Fleet. 

As regards employment, naval aircraft played a small part in 
close co-operation with the fleets in the War 1914-18. Seaplanes, 
kite-balloons, and airships carried out limited reconnaissance for 
the Grand Fleet, one British seaplane being present at the battle 
of Jutland. This aircraft sighted the German light cruisers, but 
low vi.sibility prevented further observation, and only one flight 
was made. Seaplanes and kite-balloons were also used to observe 
the lire of the monitors off the Belgian coast, and of the bom¬ 
barding ships in the Dardanelles. In the German fleet, Zeppelin.s 
lirovided valuable reconnaissance by reporting the approach of 
British surface craft, and by keeping down British submarines in 
the Heligoland Bight. The value of aircraft observation was 
greatly enhanced by developments in wireless telegraphy from the 
air. 

Except for a few German attacks on BrilLsh shipping in iqKj 
and 1917 and the attack on the Turkish battle-cruiser “Goeben” 
aground in the Dardanelles in 1918, there were very few in.stances 
of bombing attacks on surface craft at sea. Many naval objectives 
on shore, however, were bombed; as examples, Cuxhaven in 1914, 
the airship sheds at Dusseldorf and Friedrichshafen in 1914, the 
Zeppelin sheds at Tondern in 1918, and the intensive bombing of 
submarine bases in Flanders throughout the war. 

Although as early as 1913 a Sopwith seaplane had carried a 
torjiedo, the first torpedo attack by aircraft was carried out on 
Aug. 12, 1915, when for the first time in history a seaplane from 
the British seaplane carrier “Bcn-my-chree” sank a steamer off 
Gtillipoli. This form of attack was, however, slow to develop, and 
although in Oct. igi6 the British Admiralty decided to build 
large numbers of torpedo aircraft, it was not until three weeks 
before the Armistice that a squadron of torpcdo-carr>dng aircraft 
was ready for service in the Grand Fleet. 

By far the largest parts played by naval aircraft were those of 
anti-submarine patrol and convoy escort. Air.ships, kite-balloons, 
seaplanes, and, in igt8—when the supply of aircraft for the 
western front exceeded the demand—landplanes, were all u.sed 
on these duties. From the first days of the war, when the British 
Expeditionary Force was crossing to France, until the Armistice, 
areas round the British Isles, off the Belgian coa.st, and in the 
Mediterranean—small at first, but increasing rapidly in size as the 
supply of aircraft became more plentiful—were systematically 
patrolled by aircraft; as the result, submarine activity was greatly 
reduced. Only 10 of the 178 German submarines .sunk by anti¬ 
submarine measures were actually sunk by aircraft, although 
another 21 were probably seriously damaged, but the value of 
aircraft thus employed lay in their power to harass the submarine 
commander, to force him to dive to escapie detection, to prevent 
him from taking up a suitable position for attack, and to locate 
submarines for their sub.sequent destruction by surface craft. 
In 1Q17, when the convoy system was introduced for the pro- 
ection of merchant shipping, air escort was jirovided and a fair 
measure of security was afforded to convoys. For example, from 
April 1Q17 to Nov. 1018, neglecting ocean convoys, a total of 312 
ships were torpedoed in convoy, but only two of these attacks 
occurred when vessels of the convoy were under air escort. 

MODERN DEVELOPMENTS 

Since the War 1914-18, rapid development.s have been made, and 
aircraft now form an integral part of a modern fleet. Their em¬ 
ployment may conveniently be discussed under the headings of 
:arrier-borne aircraft and shore-based aircraft. 

Carrier-borne Aircraft. —^Aircraft carriers provide the aircraft 
:or close co-operation with the battle-fleet. Their duties are 
reconnaissance fwior to and during action, observation of gun¬ 
fire, attacks on enemy ships with torpedo and bomb, and air fight- 
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Side elevation and flight-deck plan of early u.s aircraft carrier 

The landing net will be seen just before the recessed stern portion of the flight deck; it U about 100 ft. long. Before It is a large T-shaped elevator 
for moving aircraft from tho flight to the hangar deck. There is another and similar T-thaped eievator abeam of the cage mast. Before the malt, 
disposed as one to port, one to starboard, are two aircraft catapults, worked by compressed air and capable of launching the heaviest aircraft 


ing Early and accurate information of the enemy is of para¬ 
mount importance to a naval commander to enable him to dis¬ 
pose his fleet. To obtain this information aircraft patrol ahead of 
and on the flanks of the fleet, and, when action is joined, they 
observe and report the movements of individual units of the 
enemy fleet, and control the effect of gun-fire. Only sectind in 
importance to the work of reconnaissance is the observation of 
gun-fire. By reporting the range, course, and speed of the enemy 
and observing the fall of shot, aircraft enable a fleet to engage a 
target which, owing to low vi.sibility, smoke-screens, or the long 
range of modern guns, may be unseen. 

Another function of aircraft in carriers is to fire torpedoes and 
to drop bombs. This is done by tortiedo-bombers, aircraft which 
carry a torpedo or the equivalent weight of bombs. Torpedo-car¬ 
rying aircraft can be employed against ships at sea or at anchor. 
Although, at the present state of development, to release their 
tori:>edoes the aircraft must fly close to the water and may thus 
offer a target for gun-fire, nevertheless their high speed, and the 
possibility of sun, haze, low clouds, or .smoke, may enable them to 
ajiproach undetected, and so provide an invaluable tactical 
weapon. If bombs are carried, the objective may be ships at sea, 
shij)S in harbour, or shore targets. The effect of bombs against 
modern armoured ships has continued to be conjectural. Trials 
in peace time and the exjierience gained in the first year of the 
European war which began in 1939, have not (1940) conclusively 
changed the picture. With the development of armour-piercing 
bombs, however, this form of attack offers great jTossibilities. 

A third duty of carrier-borne aircraft is air fighting. In order 
to provide freedom of movement in the air for aircraft employed 
on observation or other duties, it is essential to neutralize the 
action of enemy aircraft. Obviously the most satisfactory way 
of achieving this is to destroy the sources of enemy aircraft which, 
in a fleet at sea beyond flying range from shore bases, are the air¬ 
craft carriers. Since low visibility and the large area involved 
may render the discovery of enemy carriers impossible, resort is 
had to single-seater fighters—small, fast, highly manoeuvrable 
aircraft—to seek out hostile aircraft in the air and to provide 
protection for friendly observation aircraft. ITiese fighters may 
also be employed to attack lightly-armoured ships with machine- 
guns and small bombs. 

Shore-based Aircraft. —These, if within range of a naval 
battle, will be called upon to carry out any of the duties per¬ 
formed by carrier-home aircraft, but they will more often be 
employed to co-operate with a fleet in its function of controlling 
sea communications, and their work will then consist in recon¬ 
naissance, anti-submarine patrol, convoy escort, and torpedo and 
bombing attacks. Reconnaissance may take the form of inde¬ 
pendent long-distance reconnaissance of enemy forces and bases, 
trade routes, and focal areas, or of close reconnaissance in co¬ 
operation with surface craft. Reliable information of enemy 
movements or defences, confirmed if possible by photographs, will 


be most valuable. Anti-submarine patrol is perhaps the most 
important duty falling to the lot of shorc-ba.sed aircraft. Ship¬ 
ping of all kinds requires protection from enemy submarines; 
areas round the coasts and on the trade routes—i)arUcularly in 
areas where shipping routes converge and in narrow waters—re¬ 
quire constant patrolling. Such patrols may be carried out by 
aeroplanes operating independently of .ships, but the exfjerience 
of the War of 1914-18 taught that it is not by one weapon alone 
that submarines arc destroyed but by the cumulative efforts of 
air, surface, and submarine craft working in close co-operation. 
Further, convoys of merehanl ship.s lightly escorted by surface 
craft arc very vulnerable to attack by hostile surface, submarine, 
and aircraft, and will be escorted whenever practicable by air¬ 
craft in order that they may give warning of the approach of 
enemy forces, attack submarines, and warn the convoy of the 
presence of mines. Attack by shore-based aircraft with torpedo 
or bomb against ships at sea or in harbour will not differ from 
that on similar targets by carrier-borne aircraft, though it may 
be neces.sary to operate from advanced ba.ses to be within flying 
range. Shore-based aircraft will afford a valuable coast defence 
weapon. 

FUTURE DEVELOPMENT 

Experience gained in the War of 1914-18 and since, under active 
service conditions, is limited. Thus the functions of aircraft in 
naval warfare are largely conjectural. Tliey would appear, how¬ 
ever, to depend on two factors, namely: the degree in ease of 
operation of carrier-borne aircraft, and the development in en¬ 
durance and .seaworthiness of the flying-boat tvpe of aircraft. 

■ (D. G. D.; X.) 

AIRCRAFT CARRIER. The potential value of aviation in 
naval warfare was realized soon after the invention of the aero¬ 
plane. The first and greatest need of fleet commanders since fight¬ 
ing ships have gone to sea ha.s been for information of the enemy. 
The aeroplane offered a means of extending the .range of visibility 
of the surface .ships and, accordingly, experiments leading to¬ 
ward the objective of carrying scouting aircraft aboard surface 
craft were started along two lines. One was, of course, the 
catapult which had first been used by the Wright Brothers in a 
rather primitive form and second was Ely’s successful landing and 
take-off of an aeroplane on the U.S.S. “Pennsylvania” in 1911, 
while the cruiser lay at anchor in San Francisco harbour. 

It is of the greatest historical interest to note that in these 
experiments aboard the “Pennsylvania” the means used of arrest¬ 
ing the plane consisted of ropes stretched across the deck, w'hich 
for the experiments consisted of a long level superstructure of 
timber temporarily constructed over the turrets and other obstruc¬ 
tions on the stern. These ropes were suspended a small.distance 
above the deck so that they could easily be picked up by the aero- 
plane and were weighted at each end by sand bags which afforded 
a means of slowing down and stopping the plane within the sm.ill 
space of the deck. In a more elaborate form this was the same 
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AIRCRAFT CARRIER 

'Fable I. — Aircrajl Curriers (jq 4 o) 


( ttuntry unrl 
Veswtl 

Date of 
Launch 

Date of 
(Com¬ 
pletion 

Length 
Iietween 
IVrjicn 
die ulars 

Hearn 

Draught 

Dis¬ 

place 

ment 

Speed 

Horse¬ 

power 

Armament 

r.MlMRI. 



ft. in. 

ft. in. 

ft in. 

tons 

knots 



Illustrious 

April 
.?» 19.IQ 

i , 

f 

7.53 -0 



23,000 

30 

110,000 

16-4.5in. (double purpose) 

Vif'tnri<MtH 

Sept. 
14, 1939 


751 0 



23,000 

30 

110,000 

i6-4.5in. (double purpose) 

I'ortnifkiblf 

Aug. 

17. '9.39 
Nov. 

f • 

7 53 0 



23,000 

30 

110,000 

iO''4.5in. (double purpose) 

Indoniitabli; . 


75 5 0 



23,00c 

30 

110,000 

i6-4.5in. (double purpose) 

Inijiliu able 

1939-40 

• 

753 0 



23,000 

30 

110,000 

i()-4.5in. (double purpose) 

IiulebitiKablc 

1939-40 

• 

753-0 



23,000 

30 

110,000 

16-4.5in. (double purjyose) 

.Ark Royal . 

April 
1.3, 19.37 

1 lec. 

1 (1, 1938 

8co—0 

94-0 

22- 10 

27,000 

30-31 

102,000 

['i6~4.5in. (double purpose) 

(4-3 pdr.; 6 multiple pom-poms 

1^8 multiple M.Ci.; 60 aircraft 
( 16-4.7in. (HA or LA) 

14-3 pdr.; 17 smaller; 48 aircraft 

( 'ourancouR 

(lor|>rfloed and sunk Sept 

Feb. 

S, I9i<» 

May 

5, i928‘- 

} 786-0 

100 0" 

22 2 

26,500 

.30-31 

90,000 

17, igto) 







( ilorioua 

(■Mink off Narvik by Ger¬ 
man surface craft June 

April 
20. lorfi 

Jan. 

1930*^ 

} 786^-0 

100—0" 

22 2 

26,500 

30- .51 

90,000 

(i6-4.7in. (HA or L/A) 

(4-3 i^KJr.; 17 smaller; 48 aircraft 

1040J 

I’urious 

Aug. 

15, Ujlf. 

j' iQiS** 

7H6 0 

89—0 

25 -0 

22,450 

.30-31 

90,000 

(10-5.5111., 50 cal. 

)8-4in. A.A.; 22 smaller; 33 aircraft 

I-aiKlc 

June 

H, 1918 

\ 1924'’ 

667 0 

100 o'” 

24—0 

26,400 

24 

50,000 

jo-6iii., 50 cal. 

(4-4in. A.A.; 22 smaller; 21 aircraft 

H<rmt« 

Sept. 

II, T 9 I 9 

Feb. 

19, 1924'’ 

I 598- 0 

1)0 — o'" 

18 9 

12,900 

25 

40,000 

ff)-5,5in., 50 cal. 

\3-4in. A.A.; 18 smaller; 15 aircraft 

PRANCF. 










Htiiiru 

April 

1920 

May 

1927*' 

599 - 0 

115 - 6'’ 

30—f» 

25,000 

215 

37,200 

fH-6.iin.; 6-3.910. 

\8-37 mm. A.A.; 16 M.(l.; 40 aircraft 

J oilre . 

Nov. 

\ 

774- 4 

III- 6 



32 (de- 

1 

/8-5.iin. A.A. 

26, 19.38^ 

f ■ 


■■ i 

signed) 

/ ■ 

(40 aircraft 

[‘airilcvf; 

19,39'* 


774 4 

111-6 


■■ { 

32 (de¬ 
signed) 

\ 

(8-5.1 in. A.A. 

(40 aircraft 

OKRMANV 










(ir-if Zeppelin 

Dec. 

1 

8 20- 3 

88- 6 

1 ^^ 

/ 

32 (de¬ 

\ 

[16-5.gin. A.A.; 10-4.lin. A..\. 

\22-37 mm. A.A.; 40 aircraft 


8, 1938 

! 


■■ \ 

signed) 


“H" 

193b'’ 


820— 3 

88—0 

iH 4 

■ 1 

32 (de¬ 
signed) 

) 

ii6-5,Qin. 10-4.1 A.A. 

\22-37 mm. 40 aircraft 

JAPAN 










Soryu 

Dec, 

^3, 1935 

Dec. 

29, 1937 

'[> 688—6 

68 -4 

16 — 6 

10,050 

30 

60,000 

|i2-5in. 

^30-40 aircraft 

llirhu . 

Nov. 

18,1937 

1 

1 - ■ 

688—6 

()8 - 4 

t6—6 

10,050 

30 

(>0,000 

U2-5in. .\.A. 

\ 30-40 aircraft 

Syokuku 

June 
i, >939 

} 

688--6 

68 4 

16—6 

10,050 

30 

60,000 

1 12-5111. A..\. 

(30-40 aircraft 

Ryu/yo 

-April 
«>. >933 

May 

9. >933 

1 54*'^--0 

fto—6 

15- 4 

7,100 

25 

40,000 

D2-5in. A.A.; 24 M.(i. 

(24 aircraft 

Ka^a 

Nov. 

March 

'1 



26,900 



jio-Sin.; 12-4.7111. .\.A.; 28 M.C,. 

17, 1(J2I 

31, 1928*’ 

1 715-0 

102 9 

21—4 

23 

91,000 

(30-60 aircraft 

.Akagi 

April 

22. 1<)25 

Man h 
35. 1927*’ 

\ 763—0 

92 0 

21 - 3 

26,900 

28.5 

131,200 

(io-8in.; 12-4.7111. A.A.; 22 M.(I. 
^30-50 aircraft 

Ilosho , 

Nov. 

Dec. 

1 510 ~o 

62-0 




30,000 

l4-5.5in.; 2-3in. A.A. 

>3. >9^» 

22, 1922 

20-3 

7.470 

25 

\ 20-26 aircraft 

tlNITEU STATES 

Rrin Ilornme 










Richard* 










Intrepid* 

Kearwintt’* , 

ICSRCX* 










Ilotiiel* 

Sei>t. 

35. 1939' 
April 

4. >939 

1 

i ■■ 




19,800 




Wasp . 

Jan. 

1940 

1 739-0 

81 - 0 

20- 0 

14,700 

30 


/8-5in. A.A. (double purpose) 

'I40 smaller; 75 aircraft 

Yorktown 

April 

4, I9.3f> 

Sept. 

30. >937 

j H09 — 6 

S3-4 

21 "8 

19,900 

34 

120,000 

j8-sin. (double purpose); 16-1.lin. 
\A.iV; 16 M.G.; 83 aircraft 

I'-nterprise . 

Oct. 

3. >93f> 
Feb. 

25> >933 

May 

12, 193H 

1 8ot)-0 

«3—4 

21—8 

IQ.QOO 

34 

I 20,000 

fS-sin. (double purpose); i6-i.iin. 
b\.A.; 16 M.G.; 83 aircraft 

Ranger 

June 

4, >9.34 

1 769 ~o 

80—0 

19 - 8 

14,500 

30.5 

58,700 

/8-5in. A.A.; 40 smaller 

W2 aircraft 

Saratoga 

(X't. 

3. >935 

Nov. 

1927'’ 

1 888-0 

105—6 

.32-^0 

33,000 

33-5 

rSo,ooo 

fS-Sin.; 12—sin. A.A.; 12 smaller 
loo aircraft 

l-exingtun 

April 

7 , 1935 

Dec. 

1927** 

\ 888-0 

105 —6 

32—0 

33,000 

.13-5 

180,000 

/8-8in.; 12—sin. A.A.; 12 smaller 

Igo aircraft , 


•Ilute noi (IS ailikljlt AH ships this class rushed to cumplrlion under war building program. •'Date conversion to aircraft carrier completed. 

*OveralI width of (light dcvk **l)atc of laying down. Progress of work unknown at the time Germans captured PenhoCt yard where these ships w’ere building. 

'Pale of lay ing down No reports ns to progress of work are available. *Kcel laid. 

•Ijndpr ijr.drr jxdicy cs;ab!i“hrd by U.S. Na-.-y June 1040 “informalio” ship’s characteristics is restricted.” 

A.A.-'Anti airiraft M.G »Machine jmn. 

“l>i>ublc |)ur^x>»e" signifu-s gunjt can be used lor fire Aj^iiinsl surface Or aircraft targets. 

Aircraft carriers of several nations were originally designed as other types and converted a» a result of (he Washington treaty of 1023. Ships so affected as well as those con 
verted lor ot her reasons are marked 
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Side elevation and flight-deck plan of a modern u.s. aircraft carrier 
Principal design characteristics of the newest aircraft carriers are typified by the above line drawings of the U.8.S. "Yorktown” and ‘‘Enterprise." The large 
clear area available on the flight deck Is clearly shown. The large hangar space available for parking and working on planes is also clearly shown. This space can 
be opened or closed at will by means of sliding side doors in conformity with the weather 


•syslcm adopted by the U. S. Navy when it came to build aircraft 
carriers and after many more years this same lead was followed 
by the British and other navies having; carriers. 

Although catapult experiments looking toward carrying aircraft 
aboard combatant vessels were successfully carried out in the U.S. 
Navy in 1912. it was not until 1916 that a catapult was actually 
fitted to a man-of-war and used under service conditions. This 
was done upon the U.S.S. “North Carolina.’’ Thc.se experiments 
in the U.S. Navy were all predicated upon the use of a catapult for 
launching the aeroplane into the air and a vessel so equipped 
was technically an aircraft carrier, in that it carried aircraft. 
The aircraft carrier as it is known, however, did not come into 
being until the “Argus” was comjileted in Sept. 1918, for the royal 
navy. Between 1914 and 1918 under the impetus of war, 
several ships were converted by the royal navy for use as sea¬ 
plane carriers and one of these, the “Engadine,” was present at the 
battle of Jutland. The term “aircraft carrier” has in the years 
since the World War of 1914-18 come to signify a vessel which 
flies aircraft on and off its deck in which case the aircraft must be 
landplane types. This is in distinction to a “seaplane earner” or 
tender, which may or may not launch its planes by catapults or on 
wheel trolleys but must in any case stop to hoist its planes on 
board since the latter, being seaplanes, can only land on the 
water. 

The U.S.S, “Langley,” commissioned in March 1922, by the 
U.S. Navy, was the first really successful aircraft carrier in that 
she W'as equipped with arrcstir»g gear permitting aircraft to land 
aboard her, even under quite severe weather conditions. 

Although catapults had been installed aboard most of the battle¬ 
ships in the United States Navy by the time the “Langley” started 
operating with the fleet the inadequacy of complete dependence 
upon this type of aviation for service to the fleet was quickly 
demonstrated in comparison with the flexibility of operations from 
the “Langley.” Valuable though battleship or cruiser carried 
aircraft proved to be for scouting and slotting the fall of shot 
for their parent ships, there are three major deficiencies connected 
with ship-based and catapult-launched aircraft which the aircraft 
carrier overcomes in excellent fashion. The.se arc as follows; 

1. Very many planes cannot be carried aboard battleships or 
cruisers. 

2. Since these planes must land upon the water and be hoisted 
aboard they are likely to be lost or seriously damaged when an at¬ 
tempt is made to operate them under rough sea conditions. 

3. The parent vessel must stop to recover her aircraft, thus 
becoming an excellent target for submarine attack. 

In addition to the above, landplane types such as those carried 
by aircraft carriers are of much higher performance than it is 
possible to give to the seaplanes provided for catapult operation 
on battleships or cruisers. In case any further reason were re¬ 


quired for the impetu.s given to building aircraft carriers it is 
only nece.s.sary to point out that only in the carrier type land- 
plane has it Ix'en possible technically to provide together with 
the increased performance, the offen.sive qualities of heavy bomb 
carrying, torpedo carrying, and the strength for dive bombing. 
It was largely through a desire to take the dive bomber to sea 
with the fleet that the U..S. Navy, which had developed and 
brought to a high pilch of perfection this means of attack, con¬ 
centrated upon the development of the aircraft carrier. 

How Aircraft Carriers Operate.—Since aircraft carriers arc 
built to carry aircraft to .sea it is important that they carry as 
many planes as po.s.siblo and operate the planes that are carried 
as expeditiou.sly as possible. In order to carry as many planes as 
possible, the large, flat, flight deck is provided and supplemented 
by a large, roomy, open deck or decks below called the hangar 
deck. Planes can be transported between the flight and hangar 
decks on large, .swiftly moving elevators which, when in the “up” 
position, are flush with and form part of the flight deck. 

In all navies except the American it ha.s long been the practice 
to clear the deck after each plane lands by sending it below on 
the elevator. This afforded each pilot an opportunity to land 
on a clear unobstructed deck with the additional option of apply¬ 
ing the throttle and again taking off if for any reason he was 
di.ssatisfied with his landing. In this case the landing run of 
the plane on deck w'as .slowed and stopped by the use of wheel 
brakes on the plane operated from the cockpit by the pilot or by 
the efforts of deck crews who seized the wing tips of the plane 
as it landed. It should be explained in this connection that be¬ 
fore launching or landing planes a carrier always heads directly 
into the wind or nearly so and also increases speed if necessary 
in order to cause an apparent wind of approximately 30 knots over 
the flight deck. Thus, planes landing aboa[rd at a speed of 60 
knots will still only touch the carrier’s deck at a resultant 
speed of 30 knots. The procedure used in the U.S. Navy, however, 
since the first tests with the “Langley,” has been to use arrest¬ 
ing gear on deck and simply to park on the forward part of the 
deck planes which have landed previously. Combined with this 
system there is sometimes used a safety curtain or net across the 
deck to prevent planes which might overrun the arresting area 
from crashing into those which have already landed and are 
parked on deck. This procedure leaves the elevators and hangar 
deck free to care for damaged aeroplanes or repairs and to pro¬ 
vide, in addition, greater operating flexibility. The greatest advan¬ 
tage, of course, is the great saving in time since each plane need 
not be taken below and the elevator returned to the flight deck be¬ 
fore the next plane is landed. This permits greater use of the 
planes which are carried and likewise the efficient operation of 
more planes than are customarily carried in other navies and ex¬ 
plains, to a large degree, why the capabilities of U.S. Naval Avia* 
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tion have been so well developed and co-ordinated with the rest of 
that fleet. In about 1939 the same sort of gear and procedure 
were adopted by the llriti.sh and, it is believed, the French navies. 

Types of Aircraft Carriers.—llie most important outward 
difference between aircraft carriers in their evolution up to 1940 
has been the arrangement for handling the smoke from the boilers 
and the length and arrangement of the flight deck. Early in their 
development efforts were made to leave the flight deck clear and 
unencumbered by lowering the bridge and shiji-control stations to 
positions flush with or under the deck and making other than the 
customary disjwsitions of the stacks. Tlie latter efforts consisted 
in some or all of the following; arranging the funnels so they 
could be lowered mechanically; bringing them out the side 
horizontally and also curving them downward; and running the 
snn^ke pipes to the stern where the gases were discharged by fans; 
none of these were completely satisfactory however, and it was 
found that an elevated bridge and ship control station was neces- 
.sary so that the present island ty[)e has been evolved and will 
probably remain the standard .since it ay)pears to be the most .satis¬ 
factory comi)romise i)ossiblc. In modern carriers of all navies 
therefore, the elevated bridge, smoke pipe(s), ship and fire con¬ 
trol stations and a large part of the defensive gun armament are 
grouped in as compact an “island” as possible on the starboard 
.side of the flight deck. This unit is streamlined when possible in 
order to cut down air disturbance aft. All carriers, built or build¬ 
ing since the U.S.S. “Ranger,” are so far as known, of this lyix;. 
Even the “Ranger” has the island for ship and fire control, but 
her six funnels, aft, can be lowered to facilitate aircraft opera¬ 
tions. (A. B. V.) 

AIRD, SIR JOHN, 1ST Bart, (i 833-1 gii), Briti.sh engi¬ 
neer, was born in London Dec. 3, 1833, the only child of John 
Aird, contractor for gas and water plants. He joined his father’.s 
business at 18, and was entrusted with the removal of the Crys¬ 
tal T’alace buildings from Hyde Park and their rc-ercction at 
S>'denham. He took part in many enterprises, such as the 
Hampton and Staines rcserc'oirs, the waterw'orks of Amster¬ 
dam, Copenhagen, Moscow, Bahia, Para, Calcutta, Simla and 
Berlin, and later (in the joint firm of Lucas and Aird, afterwards 
John Aird and Co.) St. John’s Wood railway, Hull and 
Barnsley railway and docks, the W. Highland railway and the 
great Aswan dam across the Nile. He rcpre.sented N. Padding¬ 
ton in Parliament as a Unionist from 1887 to 1905, and was its 
fir.st mayor in 1900. In 1901 he was created a baronet. He made 
a fine collection of pictures by British painters, the illustrated 
catalogue to which was printed in 18S4. He died at Beaconsfield, 
Bucks., Jan. 6, 1911. 

AIRD, THOMAS (1802-76), ScoLti.sh poet, and journalist, 
w.is born at Bowden, Roxburghshire, on Aug. 28, 1802, and died 
at Dumfries on April 25, 1876. In 1848 he publi.shed a collected 
(“ilitioii of his poems, which met with much favour. Carlyle said 
that he found in them “a healthy breath as of mountain breezes.” 
Among Aird’.s friends, besides Carlyle, w'ere Dc Quincey, Lock¬ 
hart, .Stanley (afterwards dean of VVestminster) and Motherw'ell 

St'(' a Lift’ by J. Wallace prefixed to the sth edition (1848) of his 
Poems. 

AIRDRIE, a large burgh of Lanarkshire, Scotland. Pop. (est. 
1938) 28,134. Area, 3.23 aq.mi. It is ii mi. E. of Glasgow 
by the L.N.E, Ry., and connects wdth Glasgow by the Monkland 
canal, a.s well as by the L.M.S. railway via Coatbridge and Whif- 
rtet. The canal (constructed 1761-90) connects with the Forth 
and Clyde canal near Maryhill. Airdrie was a market town in 
1605 ; its later prosperity was due to coal and iron beds. Indus¬ 
tries arc hoilermaking, sanitary engineering, iron and brass found¬ 
ing, general engineering, railway carmaking and cotton manufac¬ 
turing. The burgh was the first town in Scotland to adopt the 
Free Library act. Airdrie unites with Coatbridge in sending one 
member to parliament. The parish of New Monkland. in which 
Airdrie lie.s. was formed (with Old Monkland) in 1640 out of the 
barony of Monkland, land granted by Malcolm IV to the monks 
of Newbattle. 

AIRE, a town of north France, on the Lys, in the department 
of Pas-de-Calais, 12 mi. S.S.E. of St. Omer by rail. Pop. (1936) 


5,046. The town lies in a low and marshy situation at the 
junction of three canals. In the middle ages Aire belonged to 
the counts of Flanders, and a charter (1188) is still extant. It 
was given to France by the Peace of Utrecht (1713J. The church 
of St. Pierre (15th and i6th centuries; shows three stages of 
Gothic architecture. The hotel-de-ville is i8th century. Aire has 
considerable trade in agricultural produce. In the War of 1914-18 
it wa.s one of the headquarters of the British Army (1917-18). 

AIRE, a town of south-west France, in the department of 
Landes, on the Adour, 22 mi. S.E. of Mont-de-Marsan on the 
railway between Morcenx and Tarbes. Pop. (1936; 2,552. 

Aire (Atura, Vkus Julii) was the re.sidence of the kings of the 
Visigoths, and there Alaric 11 (q.v.), drew up his famous code. 
It is the seat of a bishopric (5th century) and has a cathedral 
(i2th century) and an episcopal palace (iith, 17th and i8th cen¬ 
turies ). Both have been restored. The church of St. Quitterie in 
Mas d’Airc, a suburb, i.s a building of the 13th and 14th centuries, 
with a choir in the Romanesque style, and a fine western portal 
now much disfigured. The crypt contains several Gallo-Roman 
tombs and the sarcophagus (5th century) of St. Quitterie. 

AIR-ENGINE. The practical drawbacks to employing air 
as the working substance of a heat-engine are so great that its 
use has been very limited. Such attempts as have been made to 
design air-engines on a large scale 
have been practical failures, and 
are now interesting only as steps 
in the historical development of 
applied thermodynamics. In the 
form of domestic motors, air-en¬ 
gines had some application, prior 
to the development of the inter¬ 
nal combustion engine and the 
extended use of electricity. The 
type .survives in a few motors of 
very small power. One of the 
chief practical objections to air- 
engines is the great bulk of the 
working substance in relation to 
the amount of heat that is util¬ 
ized in the working of the engine. 

Another is the difficulty of get¬ 
ting heat into the working air 
through the walls of the contain¬ 
ing vessel. Air takes up heat 
from such a surface with much 
less readiness than does water. 

The waste of heat in the chim¬ 
ney gases is accordingly greater; 
and further, the metallic .shell is liable to be quickly burned away 
as a result of its contact at a high temperature with free oxygen. 
The temperature of the shell is much higher than that of a steam 
boiler, for in order to secure that the working air will take up a 
fair amount of heat, the upper limit to which its temperature is 
raised greatly exceeds that of even high-pressure steam. 

A form of air-engine invented in 1827 by the Rev. R. Stirling 
is of special interest as embodying the earliest application of what 
is known as the “regenerative” principle, namely, the principle 
that heat may be deposited by a substance at one stage of its 
action and taken up again at another stage with but little loss, 
and with a great resultihg change in the temperature of the sub¬ 
stance at each of the tw^o stages in the operation. The principle 
has since found wide application in metallurgical and other opera¬ 
tions. In any heat-engine it is essential that the working sub¬ 
stance should be at a high temperature while it is taking in heat, 
and at a relatively low temperature while it is rejecting heat. 

An attempt to develop a powerful air-engine was made in 
America about 1833 by John Ericsson, who applied it to marine 
propulsion in the ship “Caloric,” but without permanent success. 
Like Stirling, Ericsson used a regenerator, but with this difference, 
that the pressure instead of the volume of the air remained con¬ 
stant while it passed in each direction through the regenerator. 

(J. A E.) 



The working parts shown are: 

A. Externally D. Displacer 

fired heat- E. Regenerator 

ing vessel F. Connecting 

B. Working cyl- flange to an- 

Indor other heat- 

C. Cooling pipes ing vessel 
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FjG. 2.—ROBINSON S FORM OF STIRLING'S AIR-ENGINE 
In thii domestic motor, the displacer and reoenerator are combine 
simplifyino the machine. A gas burner takes the place of the furnace 

AIREY, RICHARD AIREY, 13 aron (1803-1881 ), British 
general, served in the Crimean War as quartermaster-general to 
Lord Raglan. He was recognized in the army as one of the best 
men on the staff, but public opinion held him responsible for the 
failures of the commissariat. Airey demanded an inquiry in which 
he completely cleared himself. He was governor of Gibraltar 
(1865-70), was promoted full general in 1871, received a peerage 
in 1876, and in 1878-80 presided over the commission on army 
reform. 

AIR FORCES. The development of the aeroplane intro¬ 
duced a basic change in the means of waging war, the fundamen¬ 
tal nature of which was not at once recognized by fighting men. 
The aeroplane was first looked upon as a means of extending the 
vision of the .surface forces. Hence its development was fostered 
by the military along lines w'hich would increase its usefulness 
to soldiers and sailors in their operations on the surface of 
the earth. 

Later, they discovered the value of the aeroplane as an active 
participant in battles fought between armies on the land and 
navies on the seas. Aeroplanes wa're used to carry bombs and 
machine guns, to attack men and munitions in the battle zone. In 
this role, the aeroplane was still an au-^ciliary to the armies and 
navies—employed directly to help those forces in their tactical 
operations. 

It was not until the latter part of the World War of 1914-18 
that the full value of the aeroplane as a means of waging war was 
recogniz;ed. Then it became apparent that this agency was cap¬ 
able of striking far behind the lines of surface battle, and at¬ 
tacking the sources of military strength. With the recognition 
of this possibility came the realization that aeroplanes could 
be organized into forces which could deliver blows against enemy 
armies or navies, or attack munitions industries and lines of 
communication which sustain tho.se surface forces. The develop¬ 
ment of these air forces has been rapid. They are composed of all 
the elements necessary to attack .surface objectives in the face of 
opposition. 

Two Theories of Control. —Two different schools of thought 
exist in regard to the general principle that should govern the 
organization, administration and development of air forces. One 
school regards flying as a science that can best be applied to 
war uses by entrusting armies and navies with its adaptation to 
their own respective needs. Aviation is, accordingly, constituted 
a component of these services, and its application in war is gov¬ 


erned by naval and military considerations. Although this system 
has certain advantages, in that it grafts a novel instrument of 
war upon an existing stem and so avoids the disadvantage of 
selling up an entirely new organization, there is no doubt that it 
exerts a limiting influence. The soldier and the sailor naturally 
approach aviation from the angle of (heir own profession. 

Such advances as are made are likely to follow divergent 
courses. An apparentl>' inevitable spirit of competition between 
armies and navies also leads to duplication and tends to deprive 
effort of its full measure of result.s. The other school considers 
that the air merits a profe.ssion of its own. and that untrammelled 
devotion to the science and art of flying is necessary to do full 
justice to possibilities, not only in relation to war but as a factor 
in modem life. It accordingly seeks to concentrate all aeronau¬ 
tical effort into one main channel, with branches to the various 
departments which flying can serve. 

Unity of Air Control.—Great Britain was the first to gather 
together the threads of aeronautical activity and place them in the 
hands of a central authority; and at the beginning of 1918 the air 
branches of the Admiralty and War Ofiicc departments were amal¬ 
gamated into the Air Ministry. In April 1918, the flying brunches 
of the navy and amiy were merged into the Royal Air Force. The 
idea was not a new' one, and, although the impulse of war made 
obstacles easier to overcome, it was not in war that the concep¬ 
tion had its origin. The sub-committee of the Committee of 
Imperial Defence, charged in 1911 with the study of aviation in 
il.s relation to defence, mentioned in its report that such a step 
might be dc.sirable w'hen flying was more advanced. The germ 
of the idea is also to be found in the constitution of the Royal 
Flying Corps, formed in 1912, with its naval and military wings. 
In this instance, however, the measure was too far in advance of 
the time to survivT inter-scrvice jenlou.sies, and shortly before 
the outbreak of the World War of 1914-18 the Royal Naval Air 
Service was formed, the Royal Flying Coiqis becoming part of the 
army. 

As air warfare grew' in volume and importance, the defects of 
the dual system under war conditions became more and more 
apparent. Full u.se of the nation’s resources was prejudiced, 
and civilian ministers were not only denied unanimous advice 
on air matters, but w'cre sometimes forced to choose lK*(wecn 
di.scordant views and to settle vital differences of opinion. The 
draw'b.ack.s of this competitive system were particularly glaring 
in the matter of technical supply. Improvement was sought in 
the principle of joint naval and military Air Boards to co-ordi¬ 
nate supply for the two air services. Tlicse board,s had, however, 
no executive control over policy, and achieved but little. Finally 
the Air Ministry' was brought into being as the only ajiparent 
alternative to the existing evils. 

Although a war measure, the Air Ministry survived the peace, 
and administers not only the Air Force but controls civil aviation 
as well. It was, however, not allowed to continue its existence 
as a department of State without considerable hostility and 
adverse criticism. Its chief opponents were the navy and army. 
With their establishments reduced to a minimum, and their 
budget grants diminishing every year, the older fighting services 
viewed with misgiving the allotment of funds to the newcomer. 
They argued that the main use of aircraft in war is to assist 
directly or indirectly the army and (he navy, and that accordingly 
these services should have entire control of their respective air 
arm.s. The reply to this objection is that the conque.st of the 
air has di.sclosed pos,sibilitieB which fran.scend the scojx* of land 
and .sea warfare; that to narrow the viewpoint to naval or 
military problems is to bring their possibilities into a false per- 
siiective; and although that aerial assistance to the forces that 
fight upon the sea and on land is necessary, this need by no 
means marks the limit that should be set to aerial operations. 
Moreover, to regard the air merely as an auxiliary to the sea 
and .the land is a dangerous doctrine, since circumstances may 
render naval and military operations secondary to those carried 
out by air forces. Another criticism was that a separate air force 
is extravagant, since it involves additional overhead expenditure. 
The reply is that this is offset by the economy achieved in having 
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a single authority dealing with air matters. 

One result of recognizing aviation as a profession in its own 
right has been a breakaway from traditional practice in. policing 
the British mandates in the Ea.st. Security in these territories is 
the responsibility of the Royal Air P'orce; aeroplanes are recog¬ 
nized as the chief instrument.s for the support of law and order, 
and military forces are u.sed as auxiliaries. The measure has 
been justified by the great economy achieved. The development 
of this concejition and its successful application would not have 
been possible without an Air Staff. Another result is a reversal 
of principle governing the air vis-a-vis the land and sea forces in 
the defence of Great Britain against air attack. Instead of 
dividing the air into two portions, one above the land and the 
other above the sea, and making the army and navy responsible 
for their respective spheres, the air is regarded for purposes of 
national defence as a single field of activity. The Air Force is 
accordingly re.sponsible for guarding against air attack, and such 
ancillary ground forces as may be necessary conform to air 
defence mea.sures. 

Italy (q.v.) was the first of the Great Powers to follow the 
lead of Great Britain in establishing a separate Air Force. This 
step was taken in 1923 as a result of Signor Mus.solini's assump¬ 
tion of {lower. 'I'he decayed slate into which the air .services had 
fallen helped to facilitate a complete reconstruction on new foun¬ 
dations. and Onder the irnjiulse of Signor Mussolini’s keen interest 
in air questions, Italy has rajiidly risen to be one of the most 
idhcient and active air Powers. 

In 192K, under pressure of public opinion following repeated 
accidents, and in particular the death of the minister M. cle 
Hokanowski in an accident, France followed the example of 
(ireat Britain and Italy in unifying the control of her air activities 
under a sejiarate ministry. 

When Germany repudiated the arms limitations placed upon her 
by the Versailles 'I'reaty, she concentrated upon the creation of 
a jHiwerful air force. By 1940 she had created such a force, 
larger than that of any other world power. 

Germany chose to control all air matters through a single Air 
Ministry, which held e({ual status with the Ministries of War and 
Navy. To ensure smooth team-work and unity of effort, a co¬ 
ordinating agency was provitied in the form of the Defence Office, 
a bureau suiierior to all the ministries of the armed forces. This 
systt'm worked remarkably well in the German Air Force, gave un¬ 
usually good sujiport to the army and navy and also showed itself 
capable of carrying out independent air operations in a most 
efficient manner. 

Aviation in Peace and War.—Since it is sometimes claimed 
that a true appreciation of a nation’s air strength cannot Ik* 
reached without taking into consideration the civil aspect of 
Hying, it is desirable to note the relationship existing between 
the peace and war sides of aviation. Air strength is rejiresented 
by air forces maintained in {leace, ready to function the moment 
war breaks out. Heavy losses in life and equipment are, how¬ 
ever, to be cx{)ectcd in air warfare, es{K’cial!y if the belligerents 
are at all equally matched. Air power will, therefore, depend 
ultimately u|)on the means available for rapidly making good 
these losses—that is to say, upon a re.serve of flying personnel 
and on a healthy aircraft industry. It is in respect of these two 
important factors that civil aviation must make its contribution 
to a nation’s air strength. 

Details of the various air forces or air arms and the system of 
control and organization in the different countries, are given under 
the heading of each countr)’, as part of the section on Defence. 

(A. W. H. E. W.; X.) 

UNITED STATES 

When in April 1917 the United States entered the World War, 
but little had been done by the country toward the creation of 
an air component for either the army or the navy. The aviation 
jicrsonnel consisted of 65 officers and 1.120 men in the army, 
35 officers and 163 men in the navy. There were on hand no 
planes but those used for training, and of these only about 300, 
some of which were of inferior types. Aviation in the army was 
then a function of the Signal Corps, whose prime mission was to 


provide means of communication, telephone and telegraph systems 
in the theatre of military operations. In the navy there vvas no 
well defined agency charged with the development of aviation. 
During the war the aviation section of the Signal Corps was 
abolished and instead there was created in the United States 
under the War Department, the division of military aeronautics, 
while in France the air component of the army was organized 
as the Air Service, with an officer, chief of the Air Service, in 
charge. In the navy, in March 1918 aviation was placed under 
the chief of naval ofierations. and was administered by an officer 
called the director of naval aviation. 

At the Armistice in Nov. 1918 the army aviation personnel 
consisted of 20,000 officers, 600 cadets and 164,000 men; that 
of the navy, 6,716 officers and 30.692 men. There had been 
delivered in the United States about 8,500 training planes; there 
had been built for the army some 3,300 service type obscrv*ation 
planes, the so-called De Haviland 4’s. for the navy 1.600 anti¬ 
submarine flying boats, while 15.700 motors for training planes 
and 13.396 Liberty motors had liccn produced. The Liberty 
motor development was one of the most strikingly successful 
projects undertaken during the war. Service type aircraft, that is, 
those actually u.sed in military operations, were frequently and 
greatly changed, modified and inqiroved during the war. This 
was e.specially true of the smaller, single-.seater pursuit or fighting 
planes. Acting upon the best advice obtainable, the production 
efforts of the United States were concentrated upon planes of 
the larger types mentioned above which were not likel.v to be 
superseded so quickly, and upon the production of motors. 

Post-War Problems.—The close of the w’ar found the United 
States with large numbers of these war-built planes and motors 
on hand, but military aviation had dev^elopcd so that planes of 
other types, pursuit, bombing, attack, were absolutely necessary 
with which to equip the firopcrly organized and constituted air 
components of its military forces. The possibilities and the 
importance of commercial aviation were also forcing recognition, 
and this from both the economic and the national defence stand¬ 
points. Planes for all these purposes had to be designed, tested 
and then built in larger and larger numbers. 'Fhe designs of 
both planes and motors were constantly being improved, and 
there was the danger that if quantity production were undertaken 
too quickly, tho.se thus turned out would be too soon rendered 
obsolete. It was decided, and no doubt correctly, to make use 
of the planes and motors on hand while devoting the major 
effort and the larger part of the funds, as they became available, 
to the progressive development and perfecting of planes and 
motors built according to new and better designs. The result 
of this policy was that at the end of June 1928 planes and motors 
designed and built in the United States were at least as good as 
any produced elsewhere, and furthermore they could be manu¬ 
factured in quantities in relatively short periods of time. 

In addition to aeroplanes, lighter-than-air craft, dirigibles or air¬ 
ships. are employed in both militarv’ and commercial operations. 
These arc in use in both the army and the navy, though their 
development has been carried on more extensively by the latter 
service. Congress in 1928 authorized the navy to contract for 
two airships, each of about 5,000,000 cu.ft. capacity, at a cost 
of about $8,000,000. 

The best way in which the air effort of the United States 
should be organized and administered has l)een much discussed. 
There were those who advocated the creation of a department 
of aeronautics, under a cabinet officer, charged with the conduct 
of all aviation activities, military and civil. Others urged the set¬ 
ting up of a department of national defence, with a cabinet officer 
at the head, and under him three assistants in charge respectively 
of the land, the sea and the air forces. Still another view ad¬ 
vanced was that the air components of the army and navy should 
remain separate, each under the control of the corresponding 
department head, and up to 1941 this view prevailed. Naval 
aviation, under the secretary of the Navy, is administered by the 
bureau of aeronautics, created in 1922, wdth a navy officer as its 
chief. Army aviation was made a separate combat arm, called the 
Air Service, by act of Congress in June 1920. This organixation 
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is under the secretary of War, an army officer its chief. In 1926 
the name was changed to the Air Corps. In that year, 1926, 
Congress created in the Department of Commerce an aeronautical 
section charged with all matters concerning civil or commercial 
aviation, with an assistant secretary of Commerce at its head, and 
also provided additional assistant secretaries of War and of the 
Navy, each to have charge of aviation, under the secretary, in 
his own department. 

During the session which ended July 2, 1926, Congress adopted 
a definite continuing program to govern (he development of 
army and navy aviation during the following five-year period. 
Various subsequent efforts have been made to provide an adequate 
air force for the army. In 1933 the Haker Board Report was ac¬ 
cepted as a basis for (he development of the Air Corps. This 
report recommended the creation of a General Headquarters Air 
Force, which would include all the combat air units in the Air 
Corjis stationed in the United States. In 1939 Congress au¬ 
thorized an increase in the Army Air Coqjs to 5,500 aeroplanes 
by 1941. This number included training planes and those in re¬ 
serve. In May 1940 Congress authorized an expansion of naval 
aviation to 10,000 aeroplanes, and removed all limitation on 
the total number of army aeroplanes. During 1940 Congress au¬ 
thorized purcha.se of over 18,000 planes for the army. However, 
(he air resources available to the United States remained divided 
between the two services, each controlling its own air-fleet, as con¬ 
trasted with those nations which placed their air arm in the cate¬ 
gory of a separate ami independent service. (M. M. P.; X.) 

STRENGTH OF AIR FORCES AT OUTBREAK OF WAR, 1939 

Estimates of the strength of belligerent air forces at the be¬ 
ginning of and during the war that broke out in 1939 are neces¬ 
sarily provisional because of the strict military censorship im¬ 
posed by all nations concerned. Table I, however, presents a 
reasonably accurate enumeration of the forces of the belligerents 
in Sept. 1939. 


'I'abt.k I. Forres of the Belligerents, Sept, ryjy 


Nation 

Pursuit & 
Fighting 

Bombers 

Observat'n 

Training 

Transport; 

Service 

ll 

HH 

Monthly 

Production 

Germany . 


6,000 

2,000 

3,.5 00 

2,000 

16,800 

1,500 

Britain 

I,IOI 

1,867 

.S 74 

400 

75 

4,017 

600 

France 

1,100 

1,250 

3.50 

500 

25 

3,205 

250 

Poland 

110 

4^5 

«o 

go 

.55 

800 

30 


Many of France’s planes were obsolete at the start of the war and 
her rate of production did not increase sharply—both factors 
which undoubtedly contributed to her defeat in 1940. Great Brit¬ 
ain had stepped up plane production to approximately 800 by 
Jan, I, 1940, and the Royal Air Force was augmented by purchases 
of American planes (as was the air force of France). Poland’s 
air force was hors de combat within 48 hours after the German 
invasion on September i, and all planes except a few that fled to 
adjacent neutral countries were destroyed. 


Table 11.—Air Forres of Principal European Poivers, Dec. 10 



Germany 

Great Britain 

U.S.S.R. 

Italy 

France 

Number of planes . 

10 

6 

8 

5 

3 

Quality . 

10 

Q 

5 

6 

5 

Production rate 

10 

7 

4 

4 

2 

Production capacity 

10 

8 

6 

4 

4 

Personnel 

10 

7 

10 

5 

6 

Morale . 

10 

8 

6 

7 

6 

Total points 

60 

45 

39 

31 

26 

Average score, 



<>•5 



Dec. 31, 1939 

10 

7-5 

.5.2 

4 3 

Average score, 

Doc. 31, 1938 . 



7.6 ! 



20 

S-o 

3.5 


Intangible Factors of Strength. —In measuring the relative 
strength of air forces, conditions other than those of numerical 
power must be considered. Accordingly the American publication 
Aviation devised a table based on six factors: number of planes, 
quality of planes, production rate, production capacity, person¬ 
nel and morale The air force of Germany, which undoubtedly was 
pre-eminent at the start of the war, was used as the index fig¬ 
ure for measuring the strengths of the five principal European air 
forces at the end of 1939, as shown in Table II. In computing 
the average scores for each nation in Table II, the total number 
of points was divided by six. 


Table III.— PfrieHur/ 0/ (he World's Air Forces, Xor. 1, /yjy 






Air Force 

Nation 

.Vj live 

Trained 

Reserves 

'I'otal 

Separate 
or in 





Army 

.Argentina 

2,023 


2,023 

In Army 

Belgium . 

7,500 


7.500 

In Army 

Bolivia 

41T 


41J 

In Army 

Brazil 

2,700 


2,700 

In .Army 

British Empire 

188,600 

j ,100 

189,700 

.As below 

.Australia 

3,000 

500 

3,500 

Separate 

('anada 

,5,000 


3,000 

S(*par:vte 

Great Britain 

180,000 


180,000 

Separate 

India 

1,000 


1 ,000 

Separate 

Ireland 

400 

200 

600 

In Army 

New Zealand 

500 

200 

700 

Separate 

South .Africa 

700 

200 

goo 

In Army 

Bulgaria . 

3.200 


3,200 

In Army 

Chile 

2,962 

lOO 

3,062 

Separate 

C.'hina 

1,000 

500 

1,500 

Separate 

Colombia 

957 


957 

In Army 

Costa Rica 

2 


2 

In Army 

Cuba 

205 

J09 

314 

In Army 

Denmark 

975 


975 

In .Army 

Dominican Rep. . 

31 


,U 

In Army 

ICcuador . 

4.50 


450 

In Army 

101 Salvador 

7 « 

20 

98 

In Army 

Estonia . 

500 


500 

In Army 

Finland . 

1,300 


1,300 

In Army 

France 

82,000 

135,000 

21 7,000 

Separate 

Germany 

317,000 

21,000 

338,000 

Separate 

Greece 


4,500 

6,200 

Separate 

(Guatemala 

Haiti 

100 

! 


lOO 

In Army 

Honduras 

75 


75 

In Army 

Hungary. 

4,500 


4,500 

In Army 

Italy 

116,000 

102,000 

218,000 

Separate 

Japan 

37,000 

16,000 

53,000 

In Army 

Latvia 

350 

1 

350 

In Army 

Lithuania 

775 

1 

775 

In Army 

Mexico 

646 


646 

In Army 

Netherlands 

600 


t>oo 

In Army 

Nicaragua 

44 


44 

In Army 

Norway , 

1,000 


1,000 

In Army 

Paraguay 

170 


170 

In .Army 

I^eru 

1,677 

80 

1,757 

Separate 

Portugal . 

986 


986 

In Army 

Rumania 

1.5,472 


C 5,472 

In Army 

Spain 

40,000 


40,000 

Separate 

Sweden 

1,000 


1,000 

Separate 

Switzerland 

5,000 


5,000 

In Army 

Turkey . 

United States 

3,500 

22,508 

5,748 

3,500 

28,256 

In Army 

In Army 

Uruguay . 

318 


318 

In Army 

U.S.S.R. . 

110,000 

40,000 

150,000 

In Army & Navy 

Venezuela 

200 


200 

In Army 

Yugoslavia 

■ 6,500 

500 

7,000 

In Army 


AIR-GAS: see Gasoline Pressure Appliances. 

AIR-GUN, a gun in which the force employed to propel the 
bullet is the elasticity of compressed atmospheric air. It has 
attached to it, or constructed in it, a reservoir of compressed air, 
a portion of which, liberated into the space behind the bullet when 
the trigger is pulled, propels the bullet from the barrel by its ex¬ 
pansion. The common forms of air-gun, which are merely toys, 
are charged by compressing a spiral spring, one end of which forms 
a piston working in a cylinder; when released by a pull on the trig¬ 
ger, this spring expands, and the air forces out the bullet. 
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AIR-HOIST—AIR LOG 


AIRHOIST. In factories and other places where a supply 
of ( ompressed air is available, its use for ulcerating lifting tackle 
is much favoured, because of the 
cle,anliness, absence of noise, 
and ease of connection with flex- 
ilde hose The direct hoist, 
raising a load 4 or 5ft., and deal¬ 
ing with from too to y.ooolb. in 
different si/,es, is the simplest. It 
(()mi>rises a ( vlinder. a piston, 

.1 rod attached thereto and carry¬ 
ing the lifting hook at the bot¬ 
tom, and an operating valve, con- 
trolh'd by [>endant chains. An 
eyebolt at the top affords means 
of suspension to a fixed beam, 
or a swinging jib, or to a trolh'V 
running on a girder, eitlier sta¬ 
tionary or forming jrart of a jib 
or travelling crane. 

The hoist shown in the dia¬ 
gram is controlled by b.ilanced 
pressure 'J'Ik' full air pressure of 
looll). per sc|. in. is mairPained 
;it the underside of the piston 
throughout all the- operations of 
lifting, lowering and remaining 
stationary. I'or lifting, the at¬ 
tendant rnatcipulates the valve so 
that air leaks off the toj) piston. 

Another way of applying air 
])ower is to use a sjua ial pulley 
block to which is attachcal a small 
pneumatic motor, the cclindcrs 
of which actuate' connecting-rods 
and so drive a crankshaft, (hi: 
bi'ing geared to the* roi)e drum ii 
order to gain [towc-r. Loads up to 
10 tons can be liftc'd in this way. 

I’or colliery service, another 
class of air-hoist is built, a winch 
or haulage engine, the rope drum of the air from below 
being driven liirougb gears from a pneumatic motor. This is es¬ 
sential in circumsl.'inces where compressc’d air is the power supply 
in use. Some of the engines can be run either with air or steam. 

AIR-LIFT, a system of lifting liciuids by comi)ressed air 
without a pump. For artesian-wells the method consists in 
carrying down a smaller air-pipe c'ilher within the water delivery 
pipe- or alongside it. and comu'cting up an air-compressor. The 
comprc's.secl air forms with the water a mixture of lower specific 
gravity than tlic' surrounding water in the well or bore-hole, 
with the result that the mixture of air and water in the tube is 
forced Icy the weight of (he* surrounding water to the point of 
discharge (.vce this page). When the supply tlowdrig into a well 
is not etjough to give constant delivery, waste of energ>' may 
be avoided by a governor. Some air-lifts yield as many as 285,000 
gals, per hour jkt well. 

'File Shone ejector, another form of air-lift, is utilized for 
raising sewage and other lic]uids automatically from one or any 
number of points, and forcing to any sjeot desired. The differ¬ 
ence between this and the wcdl lift just de.scribed i? that the 
liciuid gravitates into a bell-shaped casting through an inlet 
pipe and rises until (he vessel is nearly full. Then the air trapped 
up at the top becomes slightly compres.sed, and acts on a metal 
cup that lilts a valve and adinit.s a supply of compressed air into 
the vessel, 'riiis drives the sewage out through an outlet pip>c to 
reach a higlier level or any distance away; a fresh supply enters 
through the inlet pipe, which Itas been automatically closed during 
the discharge, and the cvcle commences again. 

AIR-LOCK, a stcrl -plated chamber provided in a tunnelling 
shield or a caisson (c/.tc), to prevent the escape of compressed 
air during the passage of workers. The pressure in the caisson 



Working parts of an air hoist 

The hoist Is suspended from the eye 
et the top and the toad it tlung on 
the hook. The piston It shown at 
the top of the chamber, it having 
been forced upwards to the full 


may be 25 to 30 lb. per sq.i 
been used. A steel door at cad 



The operation of an air-lift 

The diagram shows water being forced 
up from a well by compressed air. 
Although chiefly supplied to wells and 
for lifting sewage, the method oan be 
also used for moving acids, sludges, 
slimes and heavier liquids 

volves as the aircraft moves 
revolutions being proportional 
motion of the impellor is redui 


;., though higher pressures have 
exit of the lock provides for the 
safe passage of men or material, 
one being opened while the other 
is shut. There will be several 
locks in a tunnel shield and in 
some big caissons. The diagram 
indicates the shape of a caisson, 
sunk to make the foundation for 
a bridge pier, two shafts for ma¬ 
terial and one for men being 
fitted. The shaft down which 
concrete is shot has its air-lock 
placed lower than those of the 
other shafts. l>ecause the con¬ 
crete-mixer happens to be located 
on the lower platform. 

Air-lock also means the trap¬ 
ping of air in a bend; c.g., of a 
water or gasoline supply, stop¬ 
ping the flow. 

AIR LOG or AIR DIS¬ 
TANCE RECORDER, an in¬ 
strument which measures the dis¬ 
tance flown by an aeroplane rela¬ 
tive to the air. It consists of two 
units; a transmitter which is in- 
.stalled on a wing strut or in some 
other po.sition on the aircraft 
where it receives undisturbed 
air, and an indicator which is 
mounted on (he instrument 
board. The transmission may be 
either pneumatic or electric. 

The transmitter comprises an 
impcdlor or wind-mill, which re- 
through the air, the number of 
(o the air distance travelled. The 
:ccl by gearing to actuate a valve 



The usual air pressure In caissons Is 25 to 30 lb. per sq.ln. and steel locks 
are provided for each shaft. Exoavatad material is raised by power and, at 
great depths, cages are used to bring workers to the surface. Under the high 
pressure work becomes laborious and every effort is made to minimize the 
worker’s fatigue 

or contact at a predetermined unit of distance, the resulting im¬ 
pulse of air or electric current operating a ratchet in the indicator. 
The latter unit is simply a counter. By properly relating the pitch 
of the impellor blades and the gearing, the instrument will record 
any unit of distance, such as geographic miles, nautical miles or 
kilometres. The instrument is rendered inoperative below a 
predetermined minimum speed, in the pneumatic type by relating 
the air pressure to the speed in such a way that operating pressure 
is not available below the minimum speed, and in the electric 
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AIRPORT- 

type by using a centrifugally controlled switch. This protection 
is necessary to prevent the operation of the air log by the wind, 
while the aircraft is on the ground. (C H C.) 

AIRPORT: see Aerodrome. 

AIR-PUMP. This appliance was introduced by James Watt 
in I7h5» when he invented the separate condenser for steam 
engines, in order to extract a mixture of air, water and vapour 
from the condenser, so providing the maximum practical vacuum. 
The air-pump may be built with the engine and its piston 
moved to and fro by a rocking lever, or sometimes by an exten¬ 
sion of the engine piston-rod through the back head of the 
cylinder. A separate drive by engine or motor makes the air- 
pump an inde{)endent unit. An arrangement of valves allows the 
inrush of air and vapour on the suction stroke, and expulsion 
through other valves on the return stroke. 

A simplified pump has a conical-shaped piston or bucket (fig. 

I) which dashes at high speed down on to the water collected 
below' which it drives upwards into the pump barrel above the 
bucket, which has just uncovered the ring of ports. The water, 
vapour and air shoot up the barrel and out through the top valve. 

Modern pumps move the air independently of the water. The 
ejector type of air-pump is the most popular. A .steam jet ex¬ 
tracts the air and vapour from the condenser, which it discharges 
to the .second jet, which finally ejects the air against atmo.spheric 
pressure. The ejector may incorporate a .small condenser, an 
arrangement seen in the drawing (fig. 2), consisting of a series 
of small tubes through which water from the condenser (termed 
the “condensate”) is pumped. The primary steam jet sucks in 
air in the direction of the arrow' at A, and discharges it along with 
the operating steam into the first condensing compartment. The 
secondary jet withdraws the aerated vapour from the first com¬ 
partment and sends it with its operating steam into the second 
condensing compartment. The heat remaining in the steam after 
it has done its work is thus transferred to the condensate, so 
acting as a feed-water heater to the latter on its way to the boiler. 



The function of the pump is to extract the water and air from • condenser. 
As the piston descends at high speed the water collected below It Is driven 
with force up the ourved walls and through the ports. On the rise of the 
piston the air Is forced out through the detiverywalve with a portion of 
the water 

The tire pump is a familiar example of simple reciprocating 
class, though strictly it should be termed an air-compressor. 
(See also Vacuum-Pump.) 

AIR RAIDS. Air raids are efforts to destroy objectives on 
the surface of the earth by means of missiles released from air- 


AIR RAIDS 
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Fig. 2.—DIAGRAM SHOWING OPERATION OF AN EJECTOR AIR-PUMP 
The type shown Is operated by steam jets. The primary steam Jet wlth- 
drawi air and vapour from the main condenser and discharges to the sec¬ 
ondary jet which finally ejects the aerated vapour at about atmospheric 
pressure. The tubes constitute a small condenser which helps to warm the 
condensate ready to go baok into the boilers 

craft in flight. They are the means of cxpres.sing the “offensive” 
in air warfare. As their name implie.s, they were initially looked 
upon as a means of harassing an enemy, and no great or decisive 
effect was exjiected from them. However, as the capacity of 
bombing aircraft increased, so also has the de.structive jjotential- 
ity of the air raid increased, until it lias become possible to lay 
wiste and cripple such great cities as War.saw, Rotterdam and 
Coventry. 

In the World War of 1914-18, London was the principal objec¬ 
tive of the German air raids. The allied air forces repeatedly at¬ 
tacked the industrial centres of the Rhine. 

In the European war of Sept. 1939, the air offensives followed 
several patterns, depending upon the objective df each campaign. 
On the morning of Sept. 1, 1939, when the German campaign 
against Poland was launched, the German air force struck heavily 
at the Polish air force. 

In le.ss than three days the air raids directed against Polish air¬ 
dromes caused the complete destruction of Polish air power a.s an 
effective means of resistance. Then the German air raids were 
directed against railroad bridges, locomotives and rolling stock, to 
break up the lines of communication of the Polish armies. ’ As 
PoIi.sh resistance crumbled, the air raids were directed against 
columns of moving men and vehicles on the roads, and, finally, 
they were centred on Warsaw, the last seat of resisUnce. The 
city suffered heavy damage. 

On the western front, the first year of the war saw few large 
scale air raids by either side. Extensive reconnaissance flights 
were nwde and data collected for the real struggle to come. In 
the spring of 1940 it came with tremendous power. 

In the attack on France and the Low Countries, the air raids 
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were (Jesigned to assist the German ground forces. In Holland 
parachute troops and air infantry were used with unprecedented 
success. Just as Holland capitulated, a three-hour air raid was 
directed against Rotterdam, beginning at about two o’clock in the 
afternoon. A tremendous degree of damage re.sulted, and the heart 
of the city was wrecked. 

In France and Flanders the German air raids were directed 
against key fortresses in the great systems of French and Belgian 
ground defences. The concentration of power was so intense that 
the German ground forces had little difficulty in breaking through. 
Air raids were also directed against the French air force and the 
French railway .system. 

I’nder the cloak of this overpowering air attack the German 
ground forces drove relentlessly forward to trap the British expe¬ 
ditionary furc<;s at Dunkirk. There the royal air force established 
a local fighter defence that largely nullified the strength of the 
Orman air attack, and the Germans were unable to carry out 
successful air raids on the forces being evacuated across the 
channel. 

After the fall of France there was a lull in air activity for 
about two months. Then, in the latter part of August, the Ger¬ 
mans launched an air offensive against England. Most of the air 
raids were centred on London, and their course throughout the 
remainder of the year 1940 may be divided into three phases. 

First, there was an effort to crash through the British defences, 
using unescorti'd bomber formations in great numbers. 

The air defemes of London were the best in the world, and far 
suiierior to any the Germans had encountered. The losses to the 
Germans were ver\' heavy, culminating in a loss of more than 
180 planes in the vicinity of London in a single day. 

I'he Germans then turned to daylight air raids, in which the 
bombers were escorted b}' fighters. However, these, also, were 
loo expensive, and the Germans turned to the third phase—night 
air raids. 

Initially, the night air raids were directed against many placc.s, 
with the majority of the effort directed against London. Later 
the Germans began massing their forces on a single city for each 
air raid. 

Coventry was the first victim of this system. The centre of 
the city was almost completely demolished. 

The system of targets selected by the Germans in these air raids 
is (lifTidilt to determine. Either they were unable to bomb ac¬ 
curately at night, or else they sought to break the morale of the 
iw'ople by bombing populated areas. In any event, there were few 
jirolitable targets, such as electric power plants, factories or rail¬ 
road stations, which were tlamaged as a result. 

The royal air force was obliged to conduct the majority of its 
air raids at night, because of the larger German air force. How¬ 
ever, extensive air raids were carried out, principally against Ger¬ 
man industry and oil refineries, and against the “invasion porUs” 
of France. 

One of the most siiectacular and decisive air raids of the war 
look place at the Italian naval base at Taranto on the night of 
Nov. 11-12. i(>40, when British torjacdo planes entered the har¬ 
bour and attacked the Italian fleet. Although there were conflict¬ 
ing claims of damage done, it is certain that at least three Italian 
capital ships were seriously damaged. 'Fhis one air raid ver>' 
nearly broke the back of Italian sea power. 

A typical air raid of the ig^c) period, from the raider's view¬ 
point, might follow the following pattern: An objective, a 
railroad terminal, having been selected, it is determined that it 
may he successfully homl>cd as an area target rather than as a 
precision target. Being on a licnd in a large river its location 
may be found at night. One squadron of medium bombers may be 
adequate for the mission. The raider’s aerodrome, however, may be 
flown out of at night, but may require daylight landings. Thus, 
the lime of attack is set. Bombs of the 100 lb. size arc adequate 
to tear up rails and demolish loading platforms and rolling stock 
in the yards. 'Flie yards, it has been determined, are probably de¬ 
fended by small calibre anti-aircraft machine guns. This would 
set the altitude of attack at about 5.000 to 8,000 feet. However, 
there is no adequate anti-aircraft warning service as the yards 


arc close to the sea; so the squadron commander decides to rely 
on the element of surprise and to take advantage of the better 
bombing precision which is directly proportionate to altitude. 
Accordingly the squadron raids the yards at 1,000 ft., an hour be¬ 
fore daylight, almost completing the attack before most of the de¬ 
fending gunners, unwarned by a warning service, have had time to 
bring their machine guns to bear on the invading aeroplanes. The 
bombs w'ere dropped in salvo. Shorts and overs damaged nearby 
residences, with some civilian casualties. The raiding squadron 
suffered three casualties; one plane crashing on the night take¬ 
off, another shot dow'n by a coastal anti-aircraft machine gun bat¬ 
tery, and another returning after daylight with bomber and pilot 
slightly wounded by fire from the rail terminal defenders. There 
was no pursuit aviation opposition encountered. 

No longer important from a military viewpoint although quite 
important from an historical viewpoint, were the principal raids 
into the Briti.sh Isles and France in 1914-18. 

Raids in 1914-15. —In Dec. 1914 a couple of bombs were 
dropped in the sea off Dover, and three days later, on Dec. 24, the 
first German air projectile hit English soil. A few half-hearted 
attacks by militar>' and naval planes, made during 1915, were in¬ 
effective, and it was left to the lightcr-than-air machines to cause 
the first serious damage. In the evening of Jan. 19, 1915. two 
naval airships approached the coast between ^'anmouth and 
Cromer. They separated and dropped bombs on both towns. Four 
jicople were killed. 

On April 14, Mathy, boldest of all German air commanders, 
commanding L9, made a considerable tour over the northern 
counties. On this occasion he was not jiarticularly successful, 
most of the bombs falling harmlessly in open country, but the 
following night Lg caused some damage in Suffolk. The next four 
raids were similar. Capt. Linnarz, very active about this time in 
command of one of the military airshii>s. succeeded in bringing his 
ship over London on the night of May I9i5- There was on 
this night only one raider, armed with an ineffu ient type of bomb, 
but there were 41 fires while five people were killed and 14 
injured. 

Further raids in Yorkshire and Kent on June 4 had little result, 
but two nights later Mathy again attacked the north. He bombed 
Hull, and killed 24 people, besides wrecking some 40 houses. 
Another airship, LZ37, that attempted to raid on the .same night, 
was destroyed by Lieut. R. A. J, Warneford, R.N., while returning 
home near Ghent. The first serious military damage in England 
was done by a single ship that raided the north on June 15. 

A scries of nine raids took place in the latter jiart of J915. It 
opened inauspiciously for the Germans, a Zeppelin engaged in 
bombing Dover being hit by a 3-in. gun that had just been mount¬ 
ed there. Slie struggled across the Channel and was finished off 
by bombardment planes. 

London was reached on four night.s during this period. On 
Sept. 8 Mathy bombed the city deliberately; the damage done 
amounted to more than 1500,000. Mathy also took part in the 
raid of Oct. 13, when his ship bombed Woolwich. On this occa- 
•sion the casualties were 33 killed and 77 wounded. Two building.s 
were destroyed, 20 seriously damaged, and there were 13 fires, 
the total damage being estimated at £50,250. 

Raids of 1916. —The defences could do no better in the early 
raids of 1916. Nine Zeppelins hovered over the midland counties 
on the last night of January, one getting nearly to Shrewsburx’, 
and 59 people were killed. Out of 16 British planes that went 
up in pursuit, 8 crashed on landing. A month later two airships 
were able to hover over Hull and bomb it from a low height, 
without any interference. From this time, however, the defences 
improved. L15, one of the five ships that attacked on March 31, 
1916, was hit by the gun at Purfleet, and attacked in the air by 
Lieut. A. de B. Brandon, of the Royal Flying Corps, eventually 
crashing into the sea off the coast of Essex. Fifteen hostile airship 
flights were made over England and Scotland during this April. 
The British losses were 84 killed. 

Further air raids at the end of April were organized in con¬ 
junction with the naval bombardment of Lowestoft and Yar¬ 
mouth. A large numl)er of airships took part but the result was 
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{I) Aeroplanes. 






Casualties. 

'■-ngland. 



Date. 

Number. 

Number of 
Bombs. 


].,ondon. 



Rest of 



Day. 

Night. 

Day. 

Night. * 

Killed. 

Wounded. 

Killed. 

Wounded. 

Killed. 

Wounded. 

Killed. 
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small. London was saved from bombinp by its defences on April 
25. One Zeppelin was eventually destroyed on the coast of Nor¬ 
way. * 

An abortive raid on Harwich was followed on Aug. :;4 by an 
attack on London by Mathy. A determined attempt on the city 
was carried out by 14 .ships on Sept. 2. The metropolis was un¬ 
doubtedly saved by Lieut. W. L. Robinson of the R.F.C., who 
attacked the military airship SLii. She fell in flames near 
Cui'fley, Middle.sex. 

On Sept. 23, iyi6, ii airships left Germany for England where 
the main attack was directed on London by three of the newest 
super-Zeppelins. Having crossed the Essex coast shortly before 11 
p.M., L33 was over east London ten minutes after midnight, and 
dropped 20 bombs. London, how'ever, was no longer helpless. The 
searchlights continually lit up the hull of the airship; she W'as 
riddled by the guns, one of her engine.s was damaged and she be¬ 
gan to lose gas and fly clumsily. To add to her miseries, Lieut. 
Brandon flew his ship close up to her. For 20 minutes he stuck 
to her, pumping bullets into the fabric. As she laboured back 
toward the North sea, the crew threw out everything they could 
spare. Her commander crossed the coast at Mersea island flying 
due east. That his ship would fall into the sea became a certainty 
and he flew back toward England and landed near Colchester. 

Mathy meanwhile brought his ship L31, in company with L32, 
up the English channel and, turning in over the Kent coast, flew 
straight over the centre of London. South London and the ex¬ 
treme north of the metropolis suffered severely; but, for .some 
reason, Mathy threw no bombs in the central districts. The 
handling of the companion ship, L32, was not of nearly so bold 
a character. Her commander .spent an hour circling about Romney 
marshes. As he crossed the Thames near Hartford he was picked 
up by lights and attacked by guns. Lieut. Frederick Sowrey suc¬ 
ceeded in setting the ship on fire in several places; she fell at 
Billericay. The British casualties on this night were 40 killed. 

On the night of Sept. 25, seven ships raided the north. Mathy, 
on this occasion, took his ship on an entirely new line, as he flew 
up the channel as far as the Isle of Wight, where he turned north 
and scouted Portsmouth. He dropped no bombs on the fortress 
or dockyard. 

Yet another serious attempt to bomb London was made on the 
night of Oct. I. Eleven ships started from Germany. Mathy, in 
L31, came in over Lowestoft about 8 p.m. and as usual steered an 
excellent course on London. Soon after passing Chelmsford, how¬ 
ever, he found that |he outer defences on that side of the capital 
were ready for him. He therefore turned northeast. Turning 
again, he flew southwest, in order to get into position for his 
favourite dash down wflnd over the city. After drifting a few 
moments toward Ware, he started his motors and flew toward 


north London at full speed. Suddenly a heavy gunfire was oi>ened 
and he decided to abandon his attempt. Second Lieut. W. J. 
Tempest flew up to 12,700 ft. and attacked, bringing the L31 
down in flames at Potter’s Bar. Duriii^ the whole of this great 
raid the only British loss was one man killed. The defence of 
London had now definitely got the better of the lighter-than-air 
attack; after this period no German airship ever flew intentionally 
over the metropolis. The Germans found it imiiractical to bomb 
England at heights necessary for so vulnerable a ve.ssel as an 
airship. 

Deterred by the victory of the London dcfcnfc.s, the Germans 
turned their attention to the north for the final effort of igifi, 
but with no belter success. Of the ten ships that left Germany 
in the course of Nov. 27, eight came over land. One was de¬ 
stroyed on the coast near Hartlepool before midnight by Capl. 
J. V. Pyott of the R.F.C. Another raider, L21, after a remarkable 
journey right across England to Cheshire, was caught in the early 
morning, w'hen she was leaving the coast at Yarmouth. She fell 
into the .sea from 8,000 ft. and sank at once. During 1916, 18 
raids w'erc made on England by German military and naval air¬ 
craft. 

The first air attack on London itself was made Nov. 28, 1916, 
by a single aeroplane; the only result was the fall of six small 
bombs betw'een Brompton road and Victoria station. 

Raids of 1917.—Before the end of 1916 it had become evident 
to the German command that, if effective bombing was to be kept 
up on targets that were worth attacking, it would be necessary to 
try new methods. Early in 1917, therefore, they began equipping 
a squadron with aircraft with which to bomb England sys¬ 
tematically. 

The first attack came on May 25, 1917. The 3rd bombing 
squadron, 16 machines strong, left Belgium early in the after¬ 
noon and made the coast about 5 p.m. There were thick banks of 
cloud over Essex. The task of navigating to London was found 
too difficult and the leader had to give up the attempt. He there¬ 
fore turned south. Bombs were dropped on the Canadian camp 
at Shorncliffe, W'here there were 100 ca.sualtics. The worst effect 
was produced in Folkestone itself. One bomb fell in a crowded 
street and killed 33 people, mostly women. The second unsuccess¬ 
ful attempt was made on June 5; 18 machines bombed Sheemess 
with some effect. Tlic guns at Shecrncss .succeeded in hitting one 
of the raiders, which fell into the river off Banton’s Point. 

London Seriously Damaged.— The third attempt on Lon¬ 
don w'as more successful. The whole of the German 3rd squadron 
started in the morning of June 13 ; London was reached a little 
before noon. A few bombs were dropped in the East End and 
near the Royal Albert docks; then, at a signal from the leader, 
the formation dropped 72 bombs over a small area having Liver- 
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p(»ol .street station as its centre. The station it.self was hit by three 
homb.s. The casualties were severe, 104 killed and 423 injured. 

The next raid on London on July 7 was also <^uc('cssful. Twenty- 
four machines started. The main body of :.7 iilanes Hew to Lon¬ 
don, drojipini^ 76i)ombs, one of them starting a tire in the general 
po.'t offue; 4h |>ers(*ris were killed and IJ3 injurcal; 22 buildings 
were destroyed, and 87 seriously damaged, the total damage being 
c‘stimafed ,it ovc-r £200,000. The anti-aircraft guns were without 

(iTe( t 

'fhe failure of the defensive .irrangernents caused considerable 
agitation, and the Hrilish government ordered a romfilete rc- 
(aganization. 'Flie London air defences were formed as a separate 
command to include all I he means of defence, both from the 
ground and in the air (ic-n. L H. /Vshmore. was brought from 
I'rance to take charge* of the.* reorganization 

The new arrangements wc^re soon tested; on Aug. 12 a party 
of nine (lothas rc*acl)C‘d the* coast near Harwich, which they fol¬ 
lowed to the* lil.ii kwafer, then turned inland for London. The 
(omrnunic al ion s\stein of (he ch'fencc* control worked well, and 
the sepjadrons immediately defc'nding London were at the re- 
(|iiired height in time (o meet the enemy formation. The German 
(cimni.inder reformed his .s(|uadron before reaching the outer line 
of guns A number of bombs were unloaded on Soutliend as the 
enemy made oil, and 32 [leople were killed. An attem[)t by the 
Germans on Aug, tH was frustrated by bad w'eather. 

An abortive attack on the midlands by eight airships on the 
night of Aug. 21 was followed by the last day attack on England 
on Aug 2-’, when (’aj)!. Hleinc*, commanc.lc*r of the 3rd sejuadron, 
started out with M Golhas to bomb Shec*me.ss and Dover. A 
number of British sc-ajclanes furnc'd the Shc'erness bombers from 
their ohjeclive, and the* German formation, harassed by the Brit¬ 
ish pilots, (lew south by Ramsgate. Here the anti-aircraft guns, 
working with great accuracy, brought clowm two of the raiders. 
A third w.is shot down ceff Dover 

Night Attcicks Begin.— I'he first group of night attacks came 
in tile beginning of Sept icji7 and one of these reached London 
itself. On (he niglit of Se})t. 3-4, about 10.30, hostile aircraft 
were re{>orte(l near (he Norlh l orelaiid, and warnings were .sent 
out by the central control a few minutes later when it was clear 
that the invaders were tlving up the Thames. Unfortunately there 
was serious lc‘lt^p)ione delay in gelling the warning out at Chatham, 
and l>efort' cover could be t.iken a bomb had fallen on a drill 
hall in which a large number of naval ratings were asleep. No 
fewer than 107 were killed and 86 woundc'd. 

Although on this night the defence was ineffective certain 
points gave hope for the future. Three pilots went up in fa.sH 
scout planc’s, and loutul that it was by no means impo.ssiblc to 
handle them at night. 'I'he ide.a also was evolved of barrage fire, 
a c'urtain of bursting shell put up in the' path of the raiders. 

The last raid of this moon [leriod, on Sept. 4, reached London. 
'Fhe barrage tin*, organized since the prexious night, turned back 
some of (he pilots, but ten raiders reached the metropolitan 
area. Howc'vc r, even with ten planes, the damage caused was 
small, and the total casualties for the night included only 14 
killed and 48 injurt'd. 

I’avourahle wc'ather produced a sustained series of raids, open¬ 
ing on the night of Sept. 24, with an attack on London by Ger¬ 
man planes jointly operating with an airship raid on Hull and the 
north Nine pilots attempted to attack London itself, but con¬ 
siderable improvement had by this time been effected in putting 
up barrage tire, which was successful in turning back all but 
Ihrcr of the attackers. Although 27 British machines w'ent up 
they failed to find any of the enemy; the gunfire brought down 
one. of the Gothas, which fc ‘11 in the river near Sheemess. 

I'he attack on the north was carried out by ten airships under 
('apt. I’eter Stras.ser Although Hull was bombed, the raid had 
very iitth* sin cess. On the following night, Sept. 25, ten planes 
atlackc'd. and nine people were killed. Tlie attacks were con¬ 
tinued on the 28th. when some 20 aircraft flew over; the night 
was cloudy and only a few approached London, lieing kept off by 
the barrage. 

The barrage was again effective on the following night, Sept. 


J 2Q. Out of the 18 or 19 machines that reached England only four 
I penetrated far enough to bomb London. The Dover guns did 
i well, bringing one of the enemy down in flames. On the next 
night. Sept. 30, five German pilots reached London and bombed 
places as far apart as Highgatc, Edmonton and Woolwich; 14 
people were injured and two killed. The last raid of the series, 
on Oct. I, was made by about 18 machines. 

During these raids a large projiortion of the attackers had been 
turned before reaching their target, but the defences were still 
far from complete. The barrage fire was expensive in ammuni¬ 
tion and there was a doubt if the supply could be kept up. The 
defending scjuadrons had not reached the necessary efficiency in 
pilots or materiel. 

The “aprons,” a new defence devised after the raid of Sept. 
5, were only beginning to be installed The central control as 
organized in Sept. 1917 could give no information to pilots when 
once they had been sent on their patrols, as aircraft radio was 
not then invented, but schemes to rectify this had already been 
initiated. 

The air.ship raid of the night Oct. 19-20, 1917, which became 
known in London as the “silent raid,” has points of special in¬ 
terest. Eleven airships met on the evening of the i9fh off the 
yorkshire coast for an attack on the industrial centres of the 
midlands. While over England, the shijis flew well over 16.000 ft. 
At this altitude the efficiency of the crews w'as much impaired 
by altitude (lack of oxygen) sickness and the intense cold. An¬ 
other and fatal condition was produced by the weather. Near the 
ground the air was misty and there was very little wind, but at the 
height of the airships a strong gale was blowing from (he north, 
and in this the Zeppelins drifted blindly south. One airship passed 
over London without recognizing it and dropped a few explosive 
bombs; one of 50 kg. fell in Piccadilly near the circus and 
caused some casualties. 

Realizing that, on account of the ground mists, searchlights 
would have no chance of lighting up a high Zeiipelin, the defence 
ordered them to remain covered unless an airship could be heard. 
London was saved from a combined attack and the raid ended 
in disaster to the attackers. Only one airship returned to Ger¬ 
many in the u.sual way; six got back after flying over Holland 
or across thti Allied lines. The remaining four were destroyed 
during the following day on French territor\'. 

Air raiding w*as resumed during the moon period at the end of 
October. An attempt on the 31st was carried out by a squadron 
of 24 planes. Considering that a good many of them reached 
London, the effect of the bombs waas small, eight persons being 
killed and 21 injured. 

The W'eather in Dec. 1917 was unfavourable and only three 
air attacks were made on London. The defences showed steady 
improvement. Two Gothas were brought dow'ti by anti-aircraft 
during a raid in the early morning of Dec. 6. On the night of the 
18th one Gotha was so damaged that it fell into the .sea off 
Folkestone and w'as destroyed. On tliis night the new giant plane 
dropped one 300 kg. bomb near Eaton square, making a large 
crater but doing little serious damage. The w'hole raid, however, 
cost London more than £225,000, 42 buildings being seriously 
damaged and nine destroyed, while there were 13 fires. On Dec. 
22 the last raid of the year w'as frustrated by unfavourable 
weather; one Gotha was forced by engine trouble to descend near 
Margate, where it was destroyed by the crew'. 

Raids of 1918. —In the five plane raids of the first quarter of 
1918 there was a tendency to replace the smaller Gotha machines 
by the new giants. A Gotha was destroyed by a defending plane 
on Jan. 28. During this raid a bomb dropped by a giant fell on a 
building in Long Acre that was being used as an air-raid shelter, 
and 41 people w'ere killed. Three giants attacked on Feb. 16; the 
only one that penetrated to London demolished a house in Chelsea 
hospital with a 300 kg. bomb. The raid of March 7, 1918, was 
remarkable as being the only occasion on which planes attacked 
London in the absence of any moonlight. Warrington crescent 
was terribly wrecked. 

To turn to the airships, raiding was not resumed until the 
nights of March 12 and 13, 1918. Both these raids were made 
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at an immense height, and the damage did not amount to much. 
Five airships of the newest and largest type attacked the mid¬ 
lands on the night of April 12. The end of the airship raiding 
came on Aug. 5-6, 1918. Five ships came up to the coast of Nor¬ 
folk, no bombs were dropped on land, but L70, the latest word 
in airship construction, was destroyed. 

In the great aircraft raid of May 19, 1918, the Germans 
made their maximum effort in this form of attack; between 30 
and 40 Gothas of the 3rd bombing squadron took part, with at 
least two giant bombers. Thirteen of the raiders managed to 
get over London. The casualties included 34 killed and 98 in¬ 
jured and i 130,000 worth of damage was done in the London area 
alone. But the defence had by now made very real progress. 
The Germans lost seven machines, three shot down in air combat, 
three destroyed by gunfire, and one from engine failure. This 
success of the defence was final, and the London area was saved 
from further bombing. 

In addition to casualties (1,413 killed, 3,407 injured) and 
damage, the German raids on England produced actual results 
by no means negligible when effect on production is considered. 

(E. B. A.;X.) 

BicLiOGRAPiiy. —Air ministry, Synopsis of British Air Egort during 
the War (1919) ; E. C. Middleton, The Great War in the Air (1920); 
The Council and the War (London County Council, 1920.) 

AIR ROUTES. In late Aug. 1919. when a British company 
established the first regular tran.s-channel air service, there 
were hardly more than 200 mi. of air route in operation anywhere 
else in the world. Exactly 20 years later, as the imminence of war 
in Europe began the disruption of traffic and travel over half 
the surface of the earth, there were approximately 499,300 mi. 
of air route in opieration. Of this total, 112,000 mi. lay in 
Europe (excluding Russia). European Russia and Asia together 
had 127,000 mi. of air route in operation; Africa had 50,000 mi.; 
Latin America, 98.500 mi.; Australia and New Zealand, 25,000 
miles. Aiiproximately 66,300 mi. of air route were being oiieraled 
in North America north of the Rio Grande river and an additional 
20,500 mi. of air route were being flown on schedule across the 
world’s major oceans. Thus, in a mere two decades, air routes 
had spread over every continent, bridged almost every ocean and, 
in fact, girdled the earth itself. In the modern history of 
transportation only the growth of the world’s mileage of improved 
highways caused by the development of the automobile can be 
ci>mpared to this achievement. 

Types of Air Route.—Air routes can most conveniently be dis¬ 
cussed when classified into three broad divisions. It must, how¬ 
ever, be borne in mind throughout subsequent di.scussions that 
individual air routes frequently posse.ss characteristics common 
to two or even three such classifications. Like most other in¬ 
dustries, air transportation is importantly affected by the char¬ 
acter of its competition. The competition offered by surface 
means of transportation to air carriers is of three different 
types; (1) That offered by highly-develojied systems of railway 
and highway tran.sportation; (2) that offered by less well devel- 
oi.xid means of travelling from one point to another within the 
confines of a single land mass such as limited railway or highway 
service, river steamer or even more primitive means of travel; 
(3) that offered by ocean steamer on oceanic routes. Air routes 
as they have developed in various parts of the world may be in¬ 
structively classified according to which of these types of com¬ 
petition has been met. 

Air Routes Facing Severe Surface Competition. —Highly 
developed railway and highway transportation exists over areas 
large enough to be important to air transportation throughout the 
continental United States and southern Canada and throughout 
many parts of Europe. But even in Europe, the competition 
offered by surface transportation to air carriers is less severe than 
in the United States and southern Canada. For one thing, such 
natural barriers as the English channel, the North sea and the 
mountain ranges of southern Europe penalize the surface carrier 
more heavily than the airline. For another, political barriers, such 
as international frontiers, generally offer greater delays to surface 
traffic than to air traffic. As a result, examples of air transporta¬ 


tion facing the severest type of compeiitioi. from land transporta¬ 
tion may well bt' drawn from the United States. 

Air transportation had scarcely begun in the United Stales be¬ 
fore it was realized that real public acceptance of its services 
would only be forthcoming if the airlines could operate as much 
by night as by day and with a high degree of freedom from delays 
and cancellations caused by unfavourable wTather. Passenger, 
mail and express traffic in the United States is very largely com¬ 
mercial in character. A large percentage of all people travelling be¬ 
tween American cities consists of executive, technical or sales 
representatives of one sort or another. Mail and express ship¬ 
ments, likewise, in large measure consist of consignments from 
one commercial or industrial conc(‘rn to another. As a result, 
time in transit is measured not so much in terms of ab.soliile hours 
as in business hours. Air transportation limited solely to daylight 
hours could offer little or no advantage during its early stages 
of development even on such comj)aralively long routes as that 
between New York and Chicago. Passengers, mail and express 
can entrain in New York late one afternoon and reach Chicago 
the following morning in time for mail normall>^ to be delivered 
some time that afternoon. Letters (li.spatctied at the same time 
from New York by air mail would, if held lor such carriage, re¬ 
main in New York until the following morning, spend mo.st of the 
following day in tran.sit to Chicago and then, in all probability, 
not be distributed until some time on the second morning after 
mailing. 

Ill the first few years of American development, attempts were 
made to overcome this difficulty by forwarding mail by a com¬ 
bination of air and railway facilities. Transcontinental air mail 
might be di.spatchcd from N(‘w York aboard a train one evening, 
be transferred to u mail jilane the following morning at (^leveland, 
then onie more con.signed to a railroad at some jioint west of 
Chicago reached at the end of the following day. But a more 
direct attack on the [iroblern was al.so Jaiinclied. As early as 
1923, the post office mail service established an experimental 
lighted airway on the transcontinental route between Chicago and 
Cheyenne. Regular night mail service begun on July i, 1924, was 
extended to New York the following year and before the end of 
1926 the airway from New York to San Francisco was completely 
equipped for night operations. As one result, air mail letters 
could be put in the mail at the very end of the business day and 
would be ready for distribution in Chicago by an early postal 
delivery, the next morning, and air mail volume began a steady 
climb. 

Even after the proof that night operations were practical for 
the carriage of air mail, it was believed by transportation ex¬ 
perts that the development of passenger carrying at night would 
be a comparatively slow process. Following this idea, one trans¬ 
continental air route was actually organized a.s late as 1929 in 
co-operation with railway carriers so that passengers flew by day, 
then were transferred to sleeiiing cars during the hours of dark¬ 
ness. Two nights aboard slei'ping cars, two days aboard aeroplanes 
were required for the transcontinental run. The travelling public, 
however, surprised everyone. Within a few years after the domes¬ 
tic airlines of the United States had established really nation¬ 
wide passenger services, as much passenger travelling was being 
done by night a.s by day. 

Another requirement of air transportation, facing stiff ground 
competition, was the ability to keep to a minimum delays and can¬ 
cellations cau.sed by unfavourable weather. Both in Europe and 
the United States one of the first steps taken toward this end 
was to establish the closest po.ssible liaison between airline 
systems and weather bureaus. Almost immediate!)’, it became ap¬ 
parent that weather reporting and weather foreca.sling that had 
previously been de.signed to meet the requirements principally of 
agriculture, would not be adequate for the new demands of the 
air carriers. In the United States, many new weather observing 
stations were established, mostly at or near airports used by 
the air carriers. At these stations hourly weather reports were 
gathered and, after facilities were worked out and installed, 
distributed along airways at not more than hourly intervals. 
Later, the operating departments of the airlines were to play a 
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large part in developing and bringing about the adoption of new 
methods of weather analysis and forecasting, better fitted to 
airway needs than the older and comparatively more statistical 
methods used by the United States weather bureau since its 
organization. 

Forewarning of unfavourable weather was, however, only part 
of the problem. There still remained many frequent occasions 
when planes were called upon to make their way through extensive 
cloud formations or wide areas in which some form of precipitation 
was occurring. To undertake such tasks, it w^s necessary for 
pilots to have (1) instruments which would give them infallible 
iiKlicatibn.s of the altitude, speed and attitude of their aircraft, 
even when all outside visual reference points were blotted from 
view, and (2) some means of determining their position above the 
ground under such circumstances. By 1930, instruments of vari¬ 
ous kinds, many of them deixmding upon the action of gyroscopes, 
were in use in all airline aircraft and w'cre reliably fulfilling the 
first requirement. By that time, the .second requirement was 
being fulfilled through the establishment and use throughout the 
country of radio “range stations.” These range stations depend 
ba.sically upon directional phenomena connected with the propa¬ 
gation of radio waves from certain types of antenna. 

While the [)roccss of refinement has gone steadily forward since 
the inslallati«)n of the first of these beam stations in 1927, the 
basic principle has remained unchanged. Two automatic transmit¬ 
ters simultaneously broadcast signals from a single station. The 
field of maximum signal intensity for each one of these trans¬ 
mitters forms a horizontal pattern shaped like a figure-of-eight 
with the central point of the figure corresponding with the an¬ 
tenna of the tran.srnilting station. By arranging the antennae 
for the tvvo stations in the i)roper relationship, the two figure- 
of-eight jiatterns are so orientated that their axes lie approxi¬ 
mately at right angles to each other. One tran.smitler is caused 
lo emit a series of code signals corresponding to the letter 
“N” in the international Morse code, that is, a dash signal fol¬ 
lowed by a dot signal. The other transmitter is set to transmit 
a series of signals corresponding to the letter “A,” that is, 
a dot signal followed by a dash signal. In the regions where 
the signals emitted from the “N” transmitter overlap regions 
of signals from the “A” transmitter, the.se two types of signals 
blend together to form a single long da.sh signal. As applied to 
airway practice, the.se narrow areas of overlap arc so arranged 
that a pilot Hying from one station to the next can follow a 
“beam” of such steady dashes which is carefully directed along 
the airway. He can further determine whether he is lo the right 
or left of any given beam by the nature of the signal received, 
whether “A" or “N.” 

From the out.set, the federal government of the United States 
undertook the responsibility and the burden of establishing and 
maintaining aerial aids to navigation along the nation’s domestic 
air routes. As of June 30, 1939, a total length of 24,249 mi. 
of air route was conq)letely equipped for day and night operations. 
Along this “federal airway system” there was a total of 273 
federally tle\rloix.'(l and maintained intermediate fields ready for 
emergency use. Of these fields, 265 were lighted with boundary 
markers for night landings. A total of 1.803 rotating beacons 
served to mark out llie airways during clear hours of darkness, 
and more than 200 fix(‘d beacons served similar purposes. No less 
than 237 radio range stations projected radio signal courses to 
maik the airways through all kinds of weather. By that date, 34,- 
33.} mi. of teletyiKwvritcr circuits were being operated to bring 
hourly weather reports to 381 airway stations, and such reports 
were being broadcast to planes in the air from a large number of 
radio lH:am and communication stations. In addition to all these 
services, the federal government was also maintaining airway 
truffu: control centres at 12 principal air terminals scattered 
throughout th(‘ counlr>', and from these centres was maintaining 
contact with and governing the movements of almost every city- 
to-city plane movement over more than half of the established air¬ 
ways. ;Ml in all, some 2,552 technically trained employees of 
the Civil Aeronautics authority were employed on that date on 
the construction, maintenance and oj,>cration of this airway sys¬ 


tem. Funds appropriated for the purpose during the fiscal year of 
1939 amounted to $11,550,654. 

Airline traffic is not developed entirely at the expense of 
surface transportation. Beyond question, many journeys are 
made by air and much correspondence is dispatched which would 
not have been considered if air transportation facilities had not 
existed. But the majority of air travel does represent a diversion 
from traffic which would otherwise have been handled by surface 
agencies. In a region where railroad and highway networks are 
already highly developed, the geographical distribution of air¬ 
ways will closely follow the distribution of principal land trans¬ 
portation route.s. For the United States and southern Canada, for 
example, there are very strong basic resemblances between a map 
of the airways, a map of the principal railways and even a map 
of principal inter-city highways. 

The first transcontinental air route to be established in the 
United States clo.sely parallels the route of the first trans¬ 
continental railway connections between New York and San FTan- 
cisco. By 1939, the map was so completely covered with air 
routes that it was difficult to differentiate between transcontinen¬ 
tal routes and others, but from the Missis.sippi river westward four 
different routes were clearly di.scernible between east and west: 
(i) From the twin cities, Minneapolis and St. Paul through the 
northw-est and approximately paralleling the Canadian border to 
Seattle, (2) a Chicago-San Francisco route via Cheyenne or Den¬ 
ver and Salt Lake City, (3) a southwestern diagonal route from 
Kansas City to Los Angeles and (4) a .southernmost route approxi¬ 
mately paralleling the Mexican border between Dallas, Texas, and 
Los Angeles. Early north and south routes connected Los Angeles, 
San FrancLsco and Seattle on the west coast; Boston, New York, 
Washington, Atlanta and Miami on the east coast; and cstab- 
li.shed service betw'een Chicago and Dallas, Texas. By 1940, the 
entire eastern section of the United States, especially throughout 
the midw'est north of the Ohio river and throughout the eastern 
seaboard states north of Washington, D.C., was crisscrossed with 
a .spider web of operating airlines. As of June 30 of that year, 18 
different companies were operating 39,200 mi. of services. In 
Canada, where the development of a transcontinental system was 
long delayed, an extremely well organized service very closch' 
patterned upon U.S. practices w-as finally opened in 1938. Its 
route, which cro.sscs the continent at no point more than 200 mi. 
north of the U.S. boundar>', very clo.scly parallels the transcon¬ 
tinental routes followed by Canadian railways. 

In Europe, airlines w'crc first established largely between 
the various national capitals, although Germany was early in the 
development of a system of comparatively short domestic lines 
between its principal cities, and France from the outset main¬ 
tained routes to its closest possessions in northern Africa. 
As previously mentioned, surface transportation has never offered 
as severe competition with air transportation as in the United 
States. In addition, the fact that few important airlines could 
be established in Europe within the confines of a single nation, 
made impossible any continent-wide program of airway lighting 
or of uniform aids to aerial navigation. As a consequence, few 
air routes in Europe wrre flown at night until a very short time 
before the opening of hostilities in 1939, and even at that 
time the large majority of European airline oiicrations were still 
on a daytime basis. 

Air Routes Facing Secondary Surface Competition. —Our 

second division of air routes, namely those in competition with 
comparatively undeveloped forms of surface transportation, ac¬ 
counts for by far the largest proportion of route miles mentioned 
in the opening paragraph of this article although the actual vol¬ 
ume of aeroplane operations thereon is comparatively small {see 
Aviation, Civil). 

In the years immediately following the War of 1914-18, Great 
Britain, France, Germany and the Netherlands sensed the tre¬ 
mendous potential value of air transportation as an aid to inter¬ 
national and imperial commerce and prestige. Germany was pre¬ 
vented by the treaty of Versailles from developing routes which it 
unduul)tedly would otherwise have established, but the other 
three countries, almost from the outset, shaped their air route 
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pt)Ii(ii‘s toward estahlishitifi loop transcontinental routes to out- 
l\'iuK dominions and possessions or to outlying regions of commer¬ 
cial importance. The United States, absorbed with the develop¬ 
ment ol its big domestic airline network, did not permanently 
enter the international tiehi until but once launched it was 

.soon to establish itself in vigorous competition with the three 
nations just mentioned and with a Cicrmany finally released for 
the lull d('veloj)rnent of its aeronautical jirojects. To this grou}) 
v\ere Liter to b(’ added Italy, Japan and, in a sense, Russia, which 
loiind the develo[)ment of air routes within its own vast terri- 
toru.s presented operating problems comiiarable to tho.se facing 
other countries in the international arena. 

.Xtrica, the near east, Asia, Latin America. Alaska. Australia 
ami New Zealand have little in common except that they are re¬ 
gions wluMe transportation before the coming of air carriers was 
not as highly devt lojx'd as in Europe and in the United States. 
In such regions, wherever trathc is available or can be created 
which is able to bear the exjienses connected with air transporta¬ 
tion, the transport aeroplane has proved itself a really revolu¬ 
tionary lactor. In some cases a tlight of less than a day can 


be substituted for a long and arduous surface journey consuming 
many days. In Alask.!, in Colombia, in China, in New (xuinea, 
for example, flights which consume less than a single daylight 
span replace land journeys of from two to sewn weeks. As a 
consequence, the pressure for night flying and for flying in the 
face of unfavourable weather and even the necessity for speeds 
much over loo mi. an hour were lacking in the early development 
of air transportation in such regions. 

The establishment of air routes was, however, not always sim¬ 
ple. While inost such regions welcomed the establishment of 
aerial service, they had comparatively little to offer in the way of 
established communication sy.stems, available supplies or even 
organized weather sewices. Many of the regions involved pre- 
.sented exceptionally arduous problems of climate and terrain. In 
sornc interior regions, hostile tribes of natives sometimes offered 
serious difficulties. As a result, the establishment of air routes 
of the type considered here has frequently proved expensive 
and slow. 

Until recent years, the majority of air]jort facilities, even at 
terminal cities, could not compare with those of large communi- 
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As (lisfrihution of air routes enumerated in the t)cginnin^ of 
this arfide would indirale, every continent in the world was 
well (levcloj)cd from the air transportation viewpoint by the 
summer of 1939. Of basic importance on the Eurasian land mass 
were the. long international routes operated by Imjierial Airways 
of (ireal Britain, by the Royal Dutch airlines of the Netherlands 
and by Air France between western Europe and southern Asia. 
From time to time each of thc.se routes has shifted its course. In 
tact, it was the Royal Dutch airline practice to operate one 
route (luring the summer across central Europe to the eastern 
end of the Mediterranean and another via Marseilles, thence 
westward across Italy during the winter, but the average course 
ot th(‘,se three airlines can be described as beginning near the 
English channel, acro.ss i'rame to Marseilles, thence crossing 
southern Italy to Athens From .\lhens the routes diverged some¬ 
what in the next stage as the British line swung down to Cairo 
hut drew close again to follow the Persian gulf to Karachi in 
India and thence proca^eded practically together to Bangkok in 
Thailand, d’hence, the French route struck east to Indo-China. 
1 ’he Netherlands route struck .southeastward to the Dutch East 
Indies (it was later extended into Australia). The British route, 
after reaching the Malay peninsula, branched .southeastward to 
Australia and northeastward to complete a route to Hejngkong, 
Just fx'fore file opening of h<j.slilitie.s in western Europe in 1939, 
the (lermans stood ready to ojkti a service via Istanbul and 
Afghanistan on an “interior route" to China. 

In Africa, the British were successful as early as 1931 in set¬ 
ting up a route southward from Cairo down through British ter¬ 
ritory to Cape Town. After many years of experiment, the 
French, working to some degree in co-operation with the Belgian 
airline “Sabena,” estalilislied a route southward acToss the Sahara 
to the Belgian Congo, then southeastward to Madagascar. Much 
earlier, the French had established coastal .service in northwest 
Africa as far as Dakar and later had extemded this coastal .service 
to the Belgian Congo. Russia early found air tran.sport an 
ideal method for sjn'cding up its vast internal lines of com¬ 
munication from its westernmost boundaries to easternmcjst Si¬ 
beria and from the Antic sea to as far south as Kabul. 

In Latin America, credit for jjioneering must go to a Cerman- 
finaructl firm SCAD'l'A which revolutionized transportaticjn in 
C'olomhia with a service that was inaugurated as early as 1919. By 
19JH, when the Pan American Airways had finally secured sufli- 
cic'nt encouragement from the United States governmemt to make 
a real hid for a leading position in South America, French and 
(lerman lines W'ere already established in Brazil, Uruguay and the 
Argentine, and were operating services from Natal, south and 
soul Invest ward along the coast to Buenexs Aires. From thi.s point, 
the French were already operating a trans-Andean service to San¬ 
tiago, Chile. 

Within a few years, however, Pan American Airways had suc¬ 
ceeded in establisliing itself on three routes between the United 
States and the northern coast of .South America: One from 
BrownsN ille, Texas, south and through Mexico and Central Amer¬ 
ica; one directly south from Miami, Fla., via Jamaica to Vene¬ 
zuela; the third via Culia and the Antilles to Trinidad. In South 
America itself, it had by 1933 cxstablished a complete service along 
the north, east and we.st coa.st.s with a service at the south between 
Butmcjs Aires and Santiago, and by 1940 it had established lines 
into the interior to the headwaters of the Amazon and to Paraguay 
and had inaugurated a special ex[)ress .service between the United 
Slates and Rio de Janeiro which cut across a long stretch of 
the interior of Brazil. 

^ In China, Pan American Airways, in partnership with the 
Chinese government, and a German-backed firm, Eurasia, both 
establislicd extensive nctw'orks of airlines which still functioned 
to some extent in 1940 although the Chinese-Japanese hostilities 
severely limited operations and had forced the financial w’ith- 
drawal of Pan American .Airways. The Japanese opened up air 
routes into Manchoukuo and other parts of occupied China. 

In Alaska, activi- pioneering by non-schcduled aerial operators 
led to the formation of an airline company which >vas taken over 
by Pan American in ii)3i. Ry 1940, this .service w'as o{)erating 


several routes in subarctic Ala.ska and could offer the aerial 
traveller continuous transportation from Nome to Seattle via 
Fairbanks and Juneau. 

Air Routes Above Ocean Lanes. —Transoceanic air routes, 
which comprise the third division, are perhaps the most dramatic 
of all. 

With the length of non-stop stages far beyond anything in com¬ 
parable air transport over land, the aeroplane engaged in trans¬ 
port above an ocean route has every opportunity to demonstrate 
its great speed to the fullest advantage. Surface competition 
moves at speeds rarely in excess of 20 m.p.h. 

While credit for pioneering the earliest overwater routes must 
go to those nations which established early services across the 
English channel and the Mediterranean, it is customary to date 
the real beginning.s of transoceanic air tran.sport in the period 
between 1929 and 1932 when Air France and the German “Luft¬ 
hansa” were testing routes across the south Atlantic between 
Africa and Brazil, and Pan American Airway.s was developing its 
trans-Caribbean route between Miami and Venezuela via Jamaica. 
This latter route was especially productive as a laboratory for 
testing equipment and flight techniques which were later to result 
in the establishment of airlines across the Pacific and Atlantic. 

Ry 1935. when Pan American Airways undertook the establish¬ 
ment of the transpacific airway, it had already developed in this 
“Caribbean w'orkshop” big four-engine Sikorsky flying boats, one 
of which W'as actually used in the first survey crossings in the 
Pacific. Other elements of the technique w'hich was to prewe suc¬ 
cessful in the Atlantic and Pacific, which received their first test¬ 
ing in the Caribbean, were the use of from four to eight airmen in 
each flight crew, the development of accurate celestial navigation 
and the extension of the range of radio direction finders. 

For modern-day adventuring, few incidents can rival the actual 
establishment of the transpacific air route. Early in March 
1935, a chartered steamer was dispatched from San Francisco 
loaded W'ith all sorts of supplies necessary fur the erection of the 
complete airway, enough fuel to snve lor .several months of actual 
flight operations and construction and operating crews for the various 
hase.s. When it returned to the Ignited .States in midsummer, radio 
stations, landing facilities, fuel supplies and, on three islands, brand 
new “villages” and hotels, awaited the establishment of regular 
scheduled services at Honolulu, Midway island. Wake island, Guam 
and Manila. Previous to this expedition, Midway island was occupied 
only hy a small colony of cable comi)any employees and Wake island 
was entirely uninhabited and had previously been visited by few 
explorers. The route was opened for mail in Nov. 1935 and passenger 
service w-as inaugurated 12 months later. 

In May ig.tc). on the twelfth anniversary of Lindbergh’s dramatic 
crossing from New York to Paris, Pan American Airway.s opened 
scheduled service between the United States and Europt* across the 
north Atlantic. The route.s first flown, which offered through service 
to Southampton in England and Marseilles in France, had to be 
abandoned after the outbreak of hostilities. But this transatlantic 
service, thereafter maintained between New York and Lisbon, soon 
became of tremendous importance as one of the surest and safest 
means of transportation left open to transatlantic travellers. In June 
1940, Pan American Airways opened up its third great transoceanic 
route by establishing schedules between the Haw’aiian islands and 
Auckland, New Zealand, via New Caledonia, (D. Se.) 

AIRSCREW, the designation of all those devices which, when 
rotated, tend to screw their way forward, sucking the air from 
in front and throwing it away behind, or which, when placed in 
a moving stream of air, are themselves rotated. The term 
covers (i) fans of a certain type. (2) screw- propellers working 
in air, (3) helicopters, (4) w'indmills, (5) gyroplanes. 

(1) If the airscrew- is rotated but restrained from forward 
movement, air is drawn in from the front and thrown back behind, 
and the airscrew acts purely as a fan. 

(2) If the airscrew is not so restrained, the thrust caused by 
moving the air backwards drives forward the airscrew and the 
aircraft, or body, to which it is attached. The airscrew is then 
acting as a propeller. The thrust exerted, and the volume of air 
moved, have their maximum value when the airscrew is acting 
purely as a fan. As the airscrew moves forward, the volume of air 
delivered and the thrust exerted decrease, and at a certain speed 
become nothing. At this forward speed the distance moved in 
one complete revolution is known as the “experimental pitch” of 
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TION WERE MADE AT THE POINTS A, B, C, D, E. F. ON THE TOP FIGURE: THEY SHOW THE TWISTED SHAPE OF THE AIRSCREW BLADE 


the airscrew. The thrust acts approximately in a horizontal di¬ 
rection. 

(3) If, however, the airscrew is placed so that it exerts its 
thrust upwards in an approximately vertical direction, it is then 
acting as a helicopter. 

(4) In the above conditions the airscrew is driven by some 
engine or motor, but if it is placed freely on a shaft in a wind, 
or if it is moved forward through the air, it will rotate and some 
of the energy in the moving air will be transformed into useful 
work, and transmitted to whatever mechanism is attached to the 
airscrew. The airscrew is then acting as a windmill. The wind 
blows approximately in the direction of the airscrew shaft; i.c., 
at right angles to the plane of rotation. 

(5) If the wind blows at a small angle to the i)lane of rotation, 
the airscrew will not only be caused to rotate, hut in doing so will 
exert a thrust. It is then acting as a gyroplane. The best knowm 
example of this u.se of the airscrew is the autogiro, invented in 
Spain by Sehor Don Juan de la Cierva. In this ca.se the plane 
of rotation is approximately horizontal and the thrust approxi¬ 
mately vertical. 

General Description. —An airscrew consi.sts of a boss or hub 
with spokes radiating therefrom—like a wheel without a rim. The 
number of spokes or blades, as they are technically termed, is 
u.sually two or three, though four are sometimes used, particu¬ 
larly on the larger British transport craft. They have seen little 
use in the United States, however. 

In fig. I is shown the plan and elevation of a two-bladed air¬ 
screw intended for use as an aircraft propeller. Below them are 
shown the sections which would appear if the blade were cut 
through at points A, B, C, etc. The terms used in connection with 
airscrews are also shown. Note the term “diameter,” the di.stance 
from the tip of one to the tip of the opposite blade. For aircraft 
propellers the diameter varies from as little as four to as much 
as 16 feet. Note also the characteristic shape of the cross sections 
of the blade. Sections of this shape are called aerofoil sections; 
their properties will be found described in any standard work on 
aero-dynamics. The shapt' of these cross sections has an impor¬ 
tant influence on the efficiency of the airscrew. It will be noticed 
that the blades are twisted: the angle is greater at the root than 
at the tip. This twist is neces.sitated by the fact that in order to 
work most efficiently, an aerofoil section must move at a small 
angle to the relative air flow. 

Now any point in the blade has two simple motions; (i) In the 
direction of rotation, (2) The forward motion at right angles to 
(i). In fig. 2 these two simple motions are illustrated to scale as 


.\B and AC for a point near (he til) of the blade, and in fig. 3 for a 
point near the root of the blade; AD is the resultant direction and 
speed of movement. The .speed AC of the forward movement is 
the .same for both points, but the speed AB in the direction of 
rotation is proportional to the distance of the point from the 
centre. It.s value is zero at the centre and a maximum at the tip. 

Thus as will be .seen from figs. 2 and 3, the resultant direction 
of movement of the point near the tip is at a .smaller angle to 
the plane of rotation than that of the point near the centre. Since 
the aerofoil section must be placed at a small angle to its direction 
of movement, the blade has a smaller angle at the tip than near 
the centre. The distance travelled in one complete revolution, when 
the direction of the resultant motion is along the line joining thf: 
leading and trailing etlge of the section {see fig. i, section DD), is 
the geometrical pitch. It has approximately the .same value for all 
parts of the blade, and is usually referred to by the word “pitch.” 

Problems of Design. —The main difference between various 
air.screws is in the diameter and pitch, and it is the designer’s 
object to choo.se the.se for the attainment of certain .sj)ecjfied re¬ 
sults. He has three aims; (1) To ensure that the airscrew runs 
at a certain rate of rotation when driven by a certain power, 
when the aircraft to w'hich it is attached is travelling at a certain 
.siK'ed at a certain height above sea level. (2) To ensure that under 
these conditions the airscrew will give it.s maximum efficiency. The 
efficiency is the ratio of the useful work done by the airscrew to 
the work done by the engine in turning it. Efficiencies of from 75 
to 87% are commonly attained. (3) To cn.sure.that the airscrew 
is reliable and .safe. Airscrews rotate at a high .speed. Their 
tips travel at speeds varying from 700 to as much as i.iooft. 
I)er second—a velocity exceeding that of sound. This sets up a 
centrifugal pull in the blade of as much as from 10 to 25 tons, 
in addition to which the blade must withstand the bending caused 
by it.s own thrust. 

To satisfy these various requirements, the designer will specify 
an airscrew of a certain diameter and pitch, with blades of a cer¬ 
tain width and thickness. If any one of these conditions alters— 
the rale of rotation, the power or the aircraft speed—a different 
airscrew will be required. Hence the infinite number of designs 
involved. 

Controllable Pitch Airscrews.— From the very start of air¬ 
craft development it has been plain to engineers and inventors 
that it would be very desirable to alter the pitch angles of the 
propeller blades during flight. If the blades are set at the proper 
angle for level flight at relatively high forward speed, the angles 
arc too high at the time of take-off and climb when the forward 
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Si)ccd of the aeroplane is low, so that the protK-dler is oixjratinK 
inefficiently under these conditions. When the internal com- 
buHlion enKine was adopted universally as an aircraft ixjwer 
plant, there was an additional nwd for a variable or con¬ 
trollable pitch airscrew, since a propeller which was set for the 
proper engine rotati»jn at level flight would not allow the engine 
to turn at its full rated speed at the time of take-off, so that 
there wa.s a material loss in engine power under these conditions. 



THE TIP OF THE BLADE AND NEAR THE BOSS OF THE AIRSCREW 

AB -Veloolty of rotation. AC—Velocity of forward motion, AD Resultant 

velocity 

Tile effect of the controllable pitch propeller on the engine is 
analogous to that of the gear shift for the automobile, and the 
controllable pitch propeller has sometimes been referred to as 
the “gear shift of the air.” 

A large part of the early pioneering development on the con¬ 
trollable pit( h [irofH’ller wms carried out at the aeronautical 
laboratory of the IJ.S. Army at Metaiok Fitdd, Dayton, Ohio. 
These experiment.s led up to the adopition of the detachable alumin¬ 
ium alloy blades for the propiellers. While the pitch of these 
early propiellers could not be changed in flight, the developiment of 
the aluminium alloy blade paved the way to a large degree for the 
later development of the controllable pitch prop>cl!er. 

A large number of typies of controllable pitch propellers were 
built experimentally. The Hamilton Standard is one of the leading 
successful controllable pilch propellers, and may be lakcm to indi¬ 
cate the (leveloj>ment of this adjunct to flying. The original of 
this type was built in late igjg. and imp^rovement W'as rapid after 
that time. During igjj, the Hamilton Standard came into uni¬ 
versal use on the air transport lines of (he United States, and 
the propeller was awarded the Collier tropihy for the greatest ad¬ 
vancement in aviation during that year. 

This propx'ller is made with semi-hollow aluminium alloy blades 
journaled at the end on pilain bearings. Centrifugal load on the 
blades is taken up) by means of roller bearings encircling the inner 
ends of the blades. The actual opieration of changing the p)itch is 
carried out by means of an oil cylinder which forces the blades into 
the low piitch p)osition when oil pressure is ap)p3lieci. When the oil 
pressure is released, the propxdler is forced into high pxteh by 
means of counterweights which are acted on by centrifugal force- 
The device is very simple in design and in opx^ration. In the 
initial form, it utili/xnl two pitch settings, one being suitable for 
take-off and climb, and the other for level flight and cruising. 
The latest development of the device incorporates an automatic 
governor which serves to change the p)itch automatically so 
as to maintain the engine operation at any constant r.p.m. 
which may be selected l)y the p)ilot in flight. This device is known 
as the “constant spiced” propieller. 

Materials of Construction. —At first airscrews were invari¬ 
ably constructed of hardwoods, such as walnut or mahogany. The 
airscrew is built up of a number of supxrimpiosed planks or laminae 
about one inch thick, suitably cut to shap^e. In Fig. i the cut 
planks for a (wo-hladed airscrew are illustrated. The palanks are 
glued together to form the rough block from which the airscrew 
is shaped. Tliis and the finishecl airscrew are also shown. 

Wooden airscrews are affected by the humidity and temperature 
of the atmospihere, and have been found unsuitable for tropical 
climates. Hence there has ari.sen a need for metal airscrews. Of 
such there are two distinct twin's: airscrews with hollow blades, 


and those with solid blades. The former are constructed of steel 
and the latter of a light metal, usually an aluminium or magnesium 
alloy. Both types have met with a considerable degree of success, 
but both are heavier and more costly than the wooden airscrew. 
Dcspiitc the added cxpcn.se, however, metal propellers have come 
into very common use, particularly on engines of higher horse¬ 
power. In large sizes the weight of the solid type app)ears likely 
to be excessive, while that of the hollow steel type ap^proaches 
very closely to that of a wooden airscrew. 
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AIRSHIP, an aircraft equipped with a piropjclling system and 
means for controlling the direction of its motion, and supported 
in the air chiefly through the buoyancy derived from aerostatic 
forces. The immersed body on which these aerostatic force.s act 
is known as an aerostat and consists of one or more containers 
filled with a gas lighter than air, hence the generic classifica¬ 
tion, lighter-than-air craft. In popular tenninology, an aerostat 
without means for controlling its motion through the air in the 
horizontal direction is known as a free balloon or balloon, and 
aerostats of the airship class are sometimes referred to as diri¬ 
gible balloons or dirigibles. 

Air.shipis are divided into three types according to structure; 
Non-Rigid, in which the form is maintained by the internal pres¬ 
sure in the gas bags and ballonets; Semi-Rigid, in which the form 
is maintained by the use of a rigid or jointed keel structure in 
conjunction with internal pressure in the gas containers and bal- 
loncts; and Rigid, in which the form is maintained through the 
use of a rigid structure. 

Balloons. —^The evolution of the airship has been closely allied 
with the developiment of the balloon and the art of airship navi¬ 
gation cannot be practised without due regard for the fundamen¬ 
tals of ballooning; in fact, in the extreme case, the failure of 
the control or propulsive system of an airship automatically con¬ 
verts the airship into a free balloon which must be navigated as 
such until horizontal control can be re-establi.shed or a landing 
effected. 

As early as 1670. Francesco de Lana, had the scientific con¬ 
ception of an aircraft which would be lighter than the air which 
it di.splaced, and in 1755, Joseph Gafien provided a detailed de¬ 
sign for a craft to be buoyed up by some form of lighter air, but 
it remained for two French brothers, J. M. and J, E. Montgolfier 
to build and launch practical balloons. Observations of the 
“lenty” of chimney smoke led them, in 1782, into studies of 
“globes aerostatiques.” Their first balloon was a silk bag, open 
at the bottom, and when flaming paper was held near the opening 
the bag filled out and floated away. After testing progressively 
larger balloons, on June 5, 1783, at Annonay they publicly 
launched one of 23,430 cu ft. volume. The balloon rose to 6,000ft., 
and traversed a horizontal distance of 7,668ft. from the starting 
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point. 

This ascent stimulated the consideration of the aerostatic 
problem by the Academy of Sciences at Paris, and under its aus¬ 
pices work was started on a balloon which would be inflated with 
hydrogen, the light gas which Cavendish had isolated in 1766 and 
which Cavallo had demonstrated would lift soap bubbles in 1781. 
The chemist J. A. C. Charles produced the necessary hydrogen and 
the brothers Robert built a lutestring bag impregnated with a rub- 
l)er varnish, spherical in shape and 13 feet in diameter. On Aug. 
27, 1783, this balloon made a successful ascension from the 
Champs de Mars at Paris. 

Joseph Montgolfier repeated his Annonay experiment for the 
Academy at Paris, on September 12, and on Sept. 19, 1783, at the 
command of Louis XVI, he sent up an elaborate linen and paper 
balloon which bore a sheep, a rooster and a duck. The animals 
went through the i^mi. flight of 8 minutes’ duration unharmed. 
Receiving financial help through the Academy and their King, the 
brothers continued their studies, eventually building a balloon 
74ft. high, and equipped, under the opening of the balloon, with 
a grate on which a fire of straw and wool could be kept burning. 
jean-Franqois Pilatre de Rozier made several captive ascents in 
this balloon, and then finally, on Nov. 21, 1783, he set off from 
the Bois de Boulogne accompanied by his friend, the Marquis 
d'Arlandes on the first man-carrying free flight in history. The 
flight lasted aomin., covered 5-6 mi., and the balloon attained 
an altitude of 3,000 feet. On Dec. i, 1783 Professor Charles 
himself piloted an improved balloon incoqjorating many of the 
features found in modern balloons, such as rubberized silk fabric, 
a balloon netting and car .suspension, and a valve mounted at the 
top of the balloon to permit the discharge of lifting gas at will. 

Then began a new chapter in practical aeronautics in which the 
balloon in the hands of scientists, profe.ssional aeronauts and 
sportsmen soon proved an all-important laborator}-^ for the ac¬ 
quisition of aeronautical knowledge. Of greatest importance to the 
airship oi^erators of the future were the knowledge of air currents, 
the variations of pressure, temperature, and wind velocity aloft, 
and finally, the technique of controlling balloons in flight. 

EVOLUTION OF THE AIRSHIP 

The hundred years which followed the invention of the free bal¬ 
loon brought interesting developments in form and structure, and 
a persistent search for methods of steering and propulsion. The 
French aeronaut Blanchard tried to propel his balloon with oars 
in 1784, and he later experimented with a revolving fan. At about 
the same time Miolan and Janinet atlemyfied propulsion by jets of 
hot air, and Bourgeois tried to use inclined planes. Also in 1784, 
Meusnier developed the ballonct, or internal air cell, W'hich he 
thought might be used to control altitude by varying the balloon's 
displacement. Later (1872) such balloncts, in the hands of Dupuy 
de Lome, were to be developed into the accepted means of main¬ 
taining the form of airship bags. Monck Mason, in 1842, and 
Jullien, in 1850, built successful model airships propelled by 
spring and clockwork mechanisms which embodied all the neces¬ 
sary ek'ments of directional control. In 1851, Henri Giffard, the 
French inventor of the steam injector succeeded in creating a 
complete three horse-power steam power-plant weighing some 
351 pounds. This he mounted in an 88,000 cu.ft. airship, 144ft. 
long and 40ft. in diameter. Inflating this cigar-shaped craft with 
hydrogen on Sept. 24, 1852, Giffard ascended from the Paris 
Hippodrome, and in a very light wind, gave the first demonstra¬ 
tion of appreciable control ever exerted on an aerostat. 

In 1872, a German, Paul Haenlein, built an airship propelled by 
a gas engine drawing its fuel from the balloon envelope. Soon 
afterwards, the brothers Tisandier constructed an airship, pow¬ 
ered by an electric motor and battery, and in Sept. 1884, their 
airship attained a speed of loft. per second. 

Following the lead of the Tisandiers, two French Army officers, 
Capt. Charles Renard and A. C. Krebs, assisted by a grant of $40,- 
000 from their government, built an electric-powered 66,000 cu.ft. 
airship named '‘La France.” The bag was made of Chinese silk, 
and the car of bamboo trelliswork. Their circular flight off five 
miles at a speed of 14^ m.p.h. on Aug. 9, 1884, served to establish 


beyond a doubt tlie practicability of full-scale airship navigation. 

The Schwarz aluminum-hulled airsh 4 > of rigid construction, 
built and tested in 1897, w'^as the first to use a gasoline enguu*, and 
by 1898, Santos-Dumont, a diminutive Brazilian working in Paris 
was able to make a flight in the first of his series of gasoline- 
powered airships. With his “Santos-Dumont No. 6,” displacing 
only 22,339 cu.ft. and powered by a 12 h.p. engine, he won, 
on Oct. 19. 1901. the Deutsche de la Meurthe prize of 100,000 
francs by flying from St. Cloud around the Eiffel Tower and re¬ 
turning, a distance of 7mi., making the flight in zgsec. under 
the limiting time of 30 minutes. After building some 14 small 
airships, Santos-Dumont turned his attention to the development 
of hcavier-than-air craft. 

Meanwhile Count Ferdinand von Zeppelin, a German Army 
ofiiccr had retired in 1891 to give his full time to the development 
of a radically new t\4ic of airship. As early as 1871 he had drawn 
plans for a large rigid airship with multiple gas compartments, 
and his complete designs of 1894 had mo.st of the essential fea¬ 
tures of modern rigid airships, lu 1898, a slock company with 
1,000,000 marks of private cai)ital was formed, and the first 
Zeppelin airship was completed in 1900 at Friedrichshafen. This 
388.410 cu.ft. airship was 420(1. long and 38ft. in diameter. The 
cigar-shaped aluminum frame was made up of 24 longitudinal 
girders running from nose to tail, spaced by i6 transverse rings, 
and bound together by diagonal wiring. The whole structure was 
covered with cotton cloth to protect the inner structure and to 
present a smooth outer surface. Inside the framework, between 
the rings, were 16 rubberized balloon-cloth gas cells, while under 
the ship was a kecl-like structure connecting two external cars. In 
each of these cans was a 16 h.p. engine geared to two proi^ellcrs 
mounted on the hull structure. This ainship attained a speed of 
13-5 m.p.h. on its first fliglit, July 2, 1900, and higher speeds on 
subsequent flights, and appeared to be controllable. Zeppelin had 
many mishaps and reverses with this ship and the two which fol¬ 
lowed it, but by 1906 his efforts had attracted so much public and 
governmental .sympathy that fund.s were subscrilied for continued 
and more successful efforts. From that time, until the end of the 
World War (1914-18) there was an uninterrupted succe.ssion of 
improved rigid airships of the Ze|>pelin tyi>e. 

DEVELOPMENT OF AIRSHIPS BY NATIONS 

Credit for the development of the airship belongs to no one 
nation, but because the large rigid airship has lieen the most 
spectacular ty}x*, and because Germany has certainly built more 
rigid airships than all the rest of the world combined, Germany 
is commonly accepted as the leading airship nation. 

Germany.—Major August von Parseval of the MotorsLuft^ 
schijj-Studien Gcsellschajt built .some five semi-rigid airships in 
the period 1906-11 before the outstanding successes of Count Zep- 
iwlin’s rigid type completely eclipsed all other fonns of German 
development. The early Parseval .ships had fore and aft ballonets 
for trimming purjioses, and the car could i>e shifted for inclina¬ 
tion and balance. A few additional Parsevals were built during the 
War period, and shortly thereafter. The last Parse\'al design pro¬ 
posals embodied a new type of construction in which the fabric 
gas container would tie completely enclo.sed in a metal mesh or net, 
but none of this interesting type reached the construction stage. 
In 1907, Basnach built a semi-rigid patterned after the French 
Lebaudy, and later four others were built. The last, built in 1914, 
had a volume of 690,000 cu.ft. and was used with the German 
fleet. 

The great public interest growing out of Count Ferdinand von 
Zeppelin’s triumph over his earlier disasters re.sulted in the forma¬ 
tion of the German Airship Tran.sportation Company in 1910. The 
company, known as “Delag” organized commercial and pleasure 
flights and l)efore the outbreak of the War of 1914 its five airships 
had carried some 34,228 passengers and flown io7,T8omi. without 
a single injury to passenger or crew. 

During the War period 88 Zeppelin.? were built at the four Zep¬ 
pelin fabrication plants. (Quite a few others were built by the 
Schiitte-Lanz Cx)mpany, some using a spirally di8po.sed wooden 
girder type of construction.) These Gcmian airships were used 
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for North Sea patrol, scouting and for bombing of strategic areas 
but they were gradually rendered ineffective in the latter mission 
by improvements in the Allied means of defence. Under the pres- 
.sure for greater range and larger bomb-loads, and in order that 
they might fly higher and fa.ster, the Zeppelins showed a remark¬ 
able imi)rovcment during this period. From UJ14 to 1918 size in¬ 
creased from 706,200 to 2,189,220 cu.ft., speed from 46-6 to 87-5 
m.p.h., and useful load from 9 to 44 metric tons. The Zeppelins 
were armed with machine guns mounfc'd in the cars and on top 
of the hull, and they also had a sub-cloud car which could he low¬ 
ered beneath the clouds where a navigator could pilot them or 
direct bombing while the airshif) remained hidden above. An out¬ 
standing flight made in Nov. 1917, was that of the “L-59” from 
Jambol, Bulgaria to Djebel Ain, West of Khartum, Africa, and 
return, a non-stop flight of 4,22500. in 96 hours. (Sec Air Raids.) 

At the close of the War of 1914-18, German airships and air¬ 
ship sheds were almost all destroyed or taken over by the Allies. 
Two .small commercial Zeppelins built after the Armi.stice al.so had 
to be turned over to the Allies. One larger airship, the “LZ-126” 
was built for the United States and delivered there by a tran.s- 
Atlantic flight in 1924. In 1928, the Zepixdin works completed 
the 5,708,600 cu.ft. “LZ-i 27” “Graf Zeppelin” which in nine years 
of active service made 578 flights; carried 17,591 jias.sengcrs and 
245,5241b. of mail and freight and flew a total distance of 1,028,- 
793 miles. On trips to both North and South America the Atlantic 
oct‘an was crossed 139 times. Dr. Hugo Eckener commanded her 
on her trip around the w'orld in 1929; 2i,70omi. in an elapsed time 
of 20 days and 4 hours. Only three intermediate sfo{)S were neces¬ 
sary: Tokyo, Los Angeles, Lakehurst. ‘‘LZ-12H” did not progre.ss 
far beyond the bluc'print stage, but the 7,063,000 cu.ft. “LZ-129” 
“Hindenburg,” was able in 1936 to operate in the first commercial 
air service across the North Atlantic. The “Hindenburg” carried 
1.002 passengers on tcai schc'duled round trips between (iennany 
and the United Slates, making crossings eastbound in an average 
time of 65hr.; westbound in an average 52 hours. This airship 
was powered with four t.ioo h.p. Diesel engines carried in ex¬ 
ternal cars, but commodious accommodations for 50 pa.s.sengers 
were' built inside the lower part of the hull. The hull was of con¬ 
ventional Zeppelin design with 36 longitudinal girders and 15 
wire-braced main transverse frames. There were 16 gas cells, and 
although she was designc'd for possible inflation with helium, em¬ 
ploying hydrogen only in ballonets within the helium, she was 
operated with complete hydrogen inflation. On May 6, 1937, 
while landing at Lakehurst, N. J , on the first of the 1937 season 
of trans-Atlantic: voyages, the “Hindenburg” burst into flames 
and was completely clestroyc'd with a loss of 36 lives. Ignition of 
the hydrogen was generally attributed to a discharge of atmos¬ 
pheric electricity in the vicinity of some sort of a hydrogen leak. 

A sister .ship “LZ-130.” bearing again the name “Graf Zep¬ 
pelin,” was comiileted and tested in 193S. In anticipation of 
helium operation she was eciuipiied with apparatus for condensing 
water ballast from the (‘xhaiist gases, and her ])as.senger accommo¬ 
dations had been redesigned for only 40 passengers. However, in¬ 
ability of the Germans to obtain helium from the United States 
prevented her use for commercial purjuises and the trans-Atlantic 
service proposed for 1938 had to be abandoned. The “LZ-130,” 
inflated with hydrogen, has made flights in Europe. The outbreak 
of war in 1939 susfH'nded German airship activity, at least tem¬ 
porarily and perhaps permanently unle.s.s helium or some substitute 
for hydrogen becomes available. (See Air Routes, Interna¬ 
tional.) 

Great Britain.—Prior to the World War (1914-1S) the Brit¬ 
ish made little if any contribution to airship development. A few 
private experimenters aroused enough intere.st so that, in 1907, 
the Government built a .series of five small airships from 21.000 
to 77 500 cu.ft. in volume. Two Frcnc:h airships were purchased 
in 190CE and then, apparently alarmed by German progress, the 
Government apjiropriated $400,000 and started to build an Soo,- 
000 cu.ft, airship, later clublied the “Mayfly ” This airship never 
did fly, for on Sc“{)t. 24, 1911. while being manoeuvred from her 
shed at Barrow, a violent cross-wind broke her in two. This called 
a temporary halt to attempts at rigid airship construction, but a 


Parseval and A.stra were bought and proved useful in service early 
in the War (1914-18). During this War period, about seven 
non-rigid types were evolved for coast patrol duty and to combat 
submarines and mines. Best known were the “Sea Scout” type of 
65,000 cu.ft., which came to be called “blimps” and the “North 
Sea” type of 360,000 cubic feet. Speeds as high as 57-5 m.p.h. 
were attained, and the “NS-ii” made one flight of loihr. dura¬ 
tion. From June 1917 to Oct. igi8 there were 56 airships on duty 
and 59,704hr. of patrol flight were performed on which 49 sub¬ 
marines were sighted. In 1918 there were only nine days on which 
airships were not out on patrol duty. Non-rigid activity ceased 
shortly after the War of 1914-18, but one commercial blimp was 
built for advertising purposes. 

After many delays the rigid airship “R-g,” which had been 
started in 1914, was finally completed in 1917. Other rigids or¬ 
dered in 1915 were of the “R-23” class, but none of the.se airships 
equalled the products of the experienced Zeppelin designers. How¬ 
ever, when the German “L-33” was brought down in good condi¬ 
tion she .served as a model for the “R-33” and “R-34” which were 
marked in their improvement; in fact the “R-34” had range 
enough to make the first trans-Atlantic airship flight, successfully 
completing a trip to Long Island, N.Y. in 1919 and returning. In 
Aug. 1918, work was started on the “R-38” (2,700,000 cu.ft.) 
which was sold by the British to the American Government. De¬ 
livery by air was planned, l)ut after three test flights on which 
structural and control w'eaknesses appeared, the airship made a 
fourth flight Aug. 24, 1921, on which she broke in two in the air, 
killing 45 British and American officers and men. The “R-38” 
disaster brought Briti.sh airship activity to a halt, this time until 
1924 when an Empire Communications scheme was undertaken 
and two 5,000,000 cu.ft. airships were ordered built; the “R-ioo” 
to be built by the Airship Guaranty Company and the “R-ioi” 
by the Air Ministry. A large shed was erected at Karachi. India, 
and mooring masts were set up at Ishmalia, Egypt, and at Mon¬ 
treal, Canada. Both airships were to have accommodations inside 
their hulls for 100 passengers. The “R-100” was built on a rather 
modified Zeppelin type of design, using gasoline engines, and 
W’as reported to have cost $2,250,000. In July 1930 .she made 
a trip to Montreal in 79hr. returning in August, in 57 hours. The 
“R-ioi” deviated .substantially from German designs and prac¬ 
tice, using steel girders and Diesel engines. On an attempted 
flight, Oct. 5, 1930, to India, she crashed in a storm at Beauvais, 
France and burst into flames killing 47 persons, including Lord 
Thom.son, Air Minister. The Government then scrapped “R-ioo” 
and abandoned its airship program indefinitely. 

United States.—There were a number of small airships built 
and flown in the United States after the turn of the century. One 
of the best known was the “California Arrow” built by Capt. T. S. 
Baldwin in 1904 along the lines of the Santos-Dumont airships. 
The U.S. Army Signal Corps bought an improved 19,500 cu.ft. 
airship from Baldwin in 1908 and started its first aerial squadron. 
In 1910, Wellman in the “America,” and in 1912, Vaniman in the 
“Akron” both made attempts to fly the Atlantic but both attempts 
failed. In 1916, with war-clouds on the horizon, serious attention 
was given to the development of non-rigids for coast patrol and 
some eight types were built in the war-period which followed. 
After the War of 1914-18 the Navy maintained a few non-rigid 
airships at Lakehurst, and in 1940 there were 7 airships in com- 
mis.sion there, in .sizes ranging up to 400,000 cubic feet. An inter¬ 
esting development W'as the construction of the all-metal “ZMC-2” 
for the Navy in 1929. This 200,000 cu.ft. airship built at Detroit, 
had a duraluminum hull braced by internal rings and stiffened in 
flight by internal pressure. While the construction was a success, 
and the ship had a long life, no other ships of this type were built. 

The U.S. Army development, continuing under separate auspices 
brought forward a number of non-rigids up to 300,000 cu.ft. in 
size. The Army also purchased the Italian semi-rigid “T-34” of 
1.240.000 cu.ft. in 1921. This airship, renamed the “Roma” was 
being test-flown at Langley Field, Va. in 1922 when it crashed 
in flames. From that time on American airships have used helium 
exclusively. In 1925, the Army had another semi-rigid, the 
“RS-i,” built by the Goodyear company. This airship had a 
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THE “HINDENBURG” AND THE “GRAF ZEPPELIN” 

1. The “Hlndenburg” at Friedrichshafen. Germany. Thi* ihip blew up at 2. The "Qrat Zeppelin" on the ground, rear view illustrating the gigantic 
Lakehurst, N. J., May 6, 1937, and was completely destroyed by tiae of Its "fins,'* the rudder and the elevators, 

fire, after a year's successful passenger service across the Atlantic 




LATK 11 


AIRSHIP 































AIRSHIP 


capacity of 745,000 cu.ft., but after several years of intermittent 
service the ‘ RS-i was dismantled and the Army concentrated on 
non-rigids and motorized observation balloons and finally, about 
1938, gave up its non-rigids to the Navy. 

The Goodyear company started lighter-than-air activity in 
1911, and built a number of airships for use in advertising, pas¬ 
senger carrying, and for crew training. Since 1925 the company 
has kept from one to six of its own non-rigid, helium-inflated air¬ 
ships in commission and has maintained the necessary personnel 
and bases for their operation at permanent locations. By June 
1940 this fleet had flown 3,696.094mi. and carried 365,988 pas¬ 
sengers, all without a single txjssengcr injury or fatality. 

In the category of large rigid airships, the United States has 
built only three. The first of these, the 2,115,174 cu.ft. “ZR-i” 
or Shenandoah was started in up 9. largely as a copy from 
L-4g, of German design, but modified for operation from moor¬ 
ing masts and with helium, and with the hull considerably 
strengthened, fler first flight on Sept. 4, 1923 was followed by a 
number of noteworthy flights including a g.ooomi. trans-conti¬ 
nental (rip. After about 75ohr. of successful ojieration, the “Shen¬ 
andoah” was caught by a violent line storm over Ohio on Sept. 3, 
1925. She broke into three parl.s in the'air and 14 of her crew 
were killed; others navigated part of the hull as a free-balloon and 
achieved a safe landing. After this mi.shap, the Navv continued 
to operate the “Los Angeles,” which had been built in Germany 
and flown to Lakehurst by Dr. Hugo Eckener on Oct. 15, 1924. 
The ship was used extensiv'ely for development work on flight and 
mooring problems and the problem of hooking-on and rele;i.sing 
aeroplanes while in flight was solved. She was finally dismantled 
in 1939. 

In 192S, the Goodyear company started work on the construc¬ 
tion of two large rigid airships for the Navy. The displacement of 
each was 6,500.000 cu.ft. and the cost of the two, $8,000,000. 
Both airships were 785ft. long and 133ft. in diameter. The power- 
plant installation was novel, each ship having eight 560 h.p. 
Maybach engines mounted in separate engine-rooms within the 
hull and driving propellers so mounted on outriggers that they 
could be swivelled to give a vertical lifting component. The 
ships also had water-recovery apparatus with the exhaust con¬ 
densers mounted around the hull near the engine rooms. Each .ship 
also carried a trapeze for the landing of aeroplanes, and an 
internal hangar in which five planes could be stored. The “Akron” 
was completed first, and after some i,50ohr, of .service, cra.shcd 
into the sea off the New Jersey coast, April 4, 1933. Seventy- 
three officers and men were lost. Her .sister ship the “Macon” 
was commissioned the same month, and flown to the new Navy 
base at Sunnyv'alc, Calif., where she was to be stationed. After 
fairly intensive use, she was returning from fleet manoeuvres on 
Feb. 12, 1935, when a failure of her upper fin structure resulted 
in a I0.S.S of control. With much gas lost the air.ship settled to 
the .sea and slowly sank. While all but two members of the crew' 
alxindoned the airship safely there has been onl> limited enthu- 
sia.sm for continued American effort in the rigid airship field. 

France.—In spite of the broad French background in early 
lighter-than-air development, French interest lapsed appreciably 
after Santos-Dumont demonstrated his series of airships. In 
1902, the brothers Lebaudy built a semi-rigid, the “Jaune,” which 
was enough of a success to attract the attention of the Ministry 
of War, and result in an order for a slightly larger version, 
the “Patrie.” Delivered in 1906, she was based at Chalais-Meudon 
where an aeronautical training school was established. Lebaudy 
built two more semi-rigids for France and one for Russia in 1909. 
The Society-Zodiac built an airship of only 24,480 cu.ft. in 
1906 and brought out an improved model of similar size in 1907 
but the idea of airships “Pour le Sport” did not become popular. 
Three “Clement-Bayard” t>pe semi-rigids w'ere built by the Astra- 
Society, one for Ru.ssia, and two which were flown 24omi. for de¬ 
livery to England in 1910. A wooden-framed rigid airship of 
“Spiess” design was built, in 1912-13, but it was not particularly 
successful. During the War of 1914-18, some 30 airship types 
were produced in France, mostly by Astra-Torres, Chalais Meud 
and Zodiac. Sizes ranged from 70,600 cu.ft. up to 501,000 cu.ft.. 


and many of them had the characteristic Torres cross-section, 
shaped like an ace of clubs, with the bag divided into four com¬ 
partments by the diaphragms of the internal suspensions. 

After the War. renewed interest was .showm in the rigid airship. 
The Zeppelin “L-72,” of 2.470,000 cu.ft., was turned ov'er by the 
Germans and as the “Dixmude” she .set an endurance record of 
ii8hr. 4imin. in Sept. 19^3, but in December of that year she 
vanished completely while flying over the Mediterranean; presum¬ 
ably set afire b)’ lightning. Rigid aclivit}- ceased in France, but the 
Zodiac company continued in existence, and in 1937 developed for 
the French Government a motorized observation balloon with an 
attachable power and control nacelle, so (hat it could be flown as 
an air.shij) to alternative positions. In 193S the French Ministr>’ 
of Marine maintained a skeleton airship station at Rochefort, 
where it had two airships; a Vedette of 125.000 cu.ft. for coastal 
patrol, and an FLscorteur of 325,000 cu.ft. for convoy duty. Some 
development work continued at Orly and (here were experiment.s 
with a combination airship and helicopter. 

Italy —Most Italian air.ship construction has been carried on 
at the Government “Stabilimento di Costruzioni Aeronautiche” at 
Rome (Ciam[)ino), under the leachrshii) of Col. Ing. (later Gen¬ 
eral ) Umberto Nobile. The F and M tyiies of i 73.000 and 441,000 
cu.ft. re.spectively, existed before the World War ( 1914-18). Both 
ships used external, articulated keels. During the war period some 
ten distinct .semi-rigid types were turned out, the largest being 
Type A, a high altitude ship of 635,000 cu.ft. capacity, pow'ered 
with (wo 225 h.p. engines and capable of 50 miles per hour. 

The Societa Leonardo da Vinci, at Milan, built some six semi¬ 
rigid air.ships of the Forlanini type between 1914 and 1918. They 
had rigid triangular internal keels, and were further distinguished 
by an all-silk bag construction and by the use of the .space between 
the gas bag and an outer cover as a ballonel. They ranged in 
volume from 131,000 to 672.000 cu.ft. and were primarily intended 
for bombing missions. After 1918, SCA built a scout or sport air¬ 
.ship of only 53,000 cu.ft. the .smallest it had ever attempted as a 
semi-rigid. Of the few large airships built in the next ten years, 
(he “T-3.q” was .sold to the U.S. Army in 1921, after .successful 
trials. This 1.240.000 cu.ft. airship, 410ft. long and 75fl. in diam¬ 
eter, had six 400 h.p. engines which drove her at 70 miles per hour. 
Reassembled in America as the “Roma,” she became unmanage¬ 
able on a test flight on Feb. 21, 1922, and crashed into a high ten¬ 
sion line where .she exploded killing 34 of the 45 persons aboard. 
On May 11, 1926, a 654.000 cu.ft. Italian semi-rigid, the “Norge.” 
carrying an expedition headed by Roald Amundsen, Lincoln Ells¬ 
worth, and Umberto Nobile left Siiitzbergcn. They }>iis,scd over 
the North Pole on May 12, and continuing their 3,ooomi. flight, 
landed at Teller, Alaska, where the air.ship was dismantled. In 
May 1928, using a new semi-rigid airship, the “Italia,” Nobile 
attemj[)ted another polar flight, but after an uneventful journey 
to the Pole, hi.s .ship crashed on the homeward journey with a 
loss of about eight lives. The “Italia” affair and its unpleasant 
repercu.s.sions signalled the end of airship development in Italy, 
and Nobile later went to Russia to practi.se his art of semi-rigicl 
airship design. (See also Tka.ns-Oceank: and Trans-Continen¬ 
tal Flioiits.) 

Russia. —Russia had shown an interest in airships as early as 
1909, when the Lebaudy-built “Russie” and the Astra-built “Cle¬ 
ment Bayard” were purchased in France, but there was little con¬ 
certed activity until about 1931 w'hen a public subscription of 
15,000,000 rubles towards an airship program w'as announced. The 
services of the famous Italian designer of semi-rigid airships. 
General Umberto Nobile, were .secured. Some seven semi-rigid 
airships of a class designated as U.K. appear to have been built 
and successfully flown in sizes ranging from 75,000 cu.ft. to 
250,000 cubic feet. In 1933, Rus.sia announced plans to lay down 
a 1,304,620 cu.ft. commercial airship at Dolgo Prutnaja, 19 km. 
from Moscow, and one of 705-200 cu.ft. at Leningrad, A metal- 
clad airship of 2,820,800 cu.ft., though announced, was presumably 
never built. In 1936 the Dirigiblestroi or Dirigible Construc¬ 
tion Trust began a new' semi-rigid, the “D,P.-9,” for Arctic re¬ 
search; this ship was to be 353ft. long and 882,829 cu.ft. in vol¬ 
ume. The “V-6,” which in Sept. 1936, claimed an endurance 
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record of i3ohr. 27min., was lost when it crashed into a mountain 
<»n Jan. 5, 1938. In May 1938, the “V-io” began its tests at the 
Moscow airport, and the “V-8'’ was still under coastruction for a 
profwsed route between Moscow and Leningrad. 

()n Sept. 30, 1933, a Soviet balloon ascended to an altitude 
of approximately 62.335ft,, near Mo.scow. In a subseejuent altitude 
attempt, which unofiicially reached about 70,000ft., the balloon 
crashed in landing, and the three men aboard were killed. 

THE AIRSHIP AND ITS PROBLEMS 

Aerostatic Principles. —Airships and balloons are able to float 
in air whenever the sum of the weight of the gas container (and 
any structural weights or other loads which hang from it), plus 
the weight of tlur very light lifting gas which keeps the gas con¬ 
tainer distended, is the same as the weight of the heavier gas 
(air) which the balloon or airship has displaced. This Archi- 
rnedian precept is the fundamental and ever-acting principle of 
all balloon and airship navigation; balloons w'hich are lighter 
than the air they have; displaced, will experience a buoyant force 
lending to make them ascend; those which are heavier will tend 
to descend. 

Assume that a partially inflated (“flabby”) balloon is floating 
in a condition of exact balance, or “equilibrium,” and that a 
vertical current of air pu.shes the balloon to a higher altitude 
where a lower kirometric pressure prevails than at the original 
altitude. At the new level the air surrounding the balloon, be¬ 
ing correspondingly le.ss dense, has a reduced buoyant effect for 
each cubic foot displaced. However, since the ga.s within an un¬ 
restrained or flabby container experiences the same drop in pres¬ 
sure and expands in the same ratio as the surrounding air, the 
volume of the container will incrca.se projjortinnately, and the 
total lifting force acting upon it remains unchanged. The same 
density relationship.s Indween the ga.s and the surrounding air 
l>revail when temperature changes are experienced .so that it may 
Ik' said that a flabby balloon, for which the weights and ascen¬ 
sional force have been brought into balance or equilibrium, will 
remain in this condition regardless of changes of altitude, tem¬ 
perature, or pressure. 

As a practical matter, the lifting gas within the balloon can¬ 
not instantaneously adjust itself to all the changes in the con¬ 
dition of the outside air. and these lags, and the thermodynamic 
phenomena associated with them, frefiuenlly permit the balloon to 
get out of its initial stage of equilibrium. If it becomes “light” 
it starts to rise. If it becomes “heavy,” it starts to descend. 
Any rising tendiany can be checked by the release of lifting ga.s, 
through a manoeuvring valve, to remove the surplus lifting force 
ami ri'slore equilibrium, ('oiiversely, a tendency to descend can 
be offset by jettisoning weight from the balloon, .such weight 
lieing carried in the form of sand or lead shot, in free balloons, 
and as water ballast or dis{)().sable fm l in the case of airships. 

Once the balloon has been allowed to get into vertical motion 
under tlie impetus of one of these unbalanced light or heavy 
force.s, and it bt*tomes necessary to quickly check this motion, 
Ijien the ballasting or valvitig must also be enough to overcome 
th«' inertia of the balloon and will be in exce.ss of the amount 
whidi would have been required had it been possible to restore 
the e(|uilibrium Ixdore the motion had actually started. Over 
control is therefore wasteful of both gas and ballast. 

'I'he balloon may be in good eijuilibrium, and yet may be rising 
or falling with resjx'ct to the earth's surface, due to the pres¬ 
ence of vertical air currents, aiu! in such cases the motion can 
only lx* checked by destroying the equilibrium and cr£*ating a ver¬ 
tical force which will resist the unde.sired motion. Airships 
are generally flown as nearly in equilibrium as possible, any 
distiirbarnes of their equilibrium due to aerostatic forces being 
offset by the aerodynamic forces of the controls, and desired 
changes in altitude are effected in the same way. 

Any excess of gas temiH'rature over air temperature, such as 
that which ot curs when the airship is warmed by the sun, is known 
as siqK'rheat. ;inil creates additional lift due to the ex|)ansion 
of the lifting gas However, this false lift will be lo.st when 
the sun is obscured and when the airstream past the ship cools 


the hull. In the same fashion, when the airship is abruptly 
taken from an area of cold air into warmer air, negative super¬ 
heat is experienced and the airship becomes heavy until either 
temperature or weight equilibrium has been restored. 

.‘\ny original condition of equilibrium between the lifting and 
weight forces of a partially filled balloon ceases to exist above 
that altitude where the lifting gas has expanded so as to fill 
completely the gas containers. This limiting altitude is known 
as the ceiling, or pressure height, and it is determined by the 
opportunity for expansion afforded by the initial inflation. In 
any ascent beyond the ceiling, the expanding gas leaves the con¬ 
tainers, through automatic pressure relief valves in airships 
and through an 0{>en appenciix, on free balloons, and the gas 
which remains in the container affords an inadequate displace¬ 
ment to .support the aerostat at the higher altitude. 

To rise statically above this ceiling requires a reduction in 
the weight of the aerostat, and when all possible disposable 
loads have been released, the aerostat wall have reached its ab- 
•solute ceiling. The lighter a gas container of a given volume 
can be made the less initial inflation will be required to sup¬ 
port it, the more room there will be for expansion, and the 
greater the height it wall be able to attain before its gas con¬ 
tainers are full. As an extreme example, the U.S. Army-National 
Geographic Stratosphere balloon could be lifted by an initial 
inflation of only about 7%, and this balloon attained an altitude 
wf 72,39.S feet. Small airshqis need to be filled about 60 to 
70% full, in order to be floated off the ground without crew, 
fuel, or payload, and the more efficient large rigid airships 
need to be at least 50% inflated. The amount of load which is 
then added to the airship in the fonn of crew, fuel and payload 
will determine the initial inflation required and (he ceiling which 
can be reached. This ceiling may be increased in flight, if lifting 
gas is valved, as consumption of the fuel load reduces the loaded 
weight of the airship, and the full initial lift is no longer re¬ 
quired. 

Lifting Gases and Buoyancy Control. —At sea level and 
under normal conditions, air weighs about 81 lb. per 1,000 cubic 
feet. There are only a few gases which give any practical amount 
of lift in air, those most commonly used being hydrogen, helium 
and coal gas. Coal gas, weighing from 35 to 45!!). pier i.ooo 
cu.ft. can lift only 46 to 361b, per 1,000 cu.ft. and its use is 
therefore limited to free balloons of limited performance. Pure 
hydrogen a,nd helium weigh 5 and nib. per 1,000 cu.ft. re.spec- 
tivcly, and their corresponding lifts woulcl be 76 and 70 pounds. 
However, impurities generally present reduce these values to 
working figures of 68lb. for hydrogen and 6.?lb. for helium. Using 
these values, a 5,000,000 cu.ft. airship would lift 340,0001b. 
when hydrogen-inflated, and only 310,0001b. when helium-inflated 
so that the total lift would be reduced by about i)%. Consider¬ 
ing that this airship might devote 250,0001b. of its lift for such 
items as structural weight, crew and fuel load, there would 
then remain available for payload, some qo.ooolb. with hydrogen, 
but only 6o,ooolb. if the airship is helium-inflated—a reduction 
in the available payload of one-third. Viewed in this light, the 
penalty for the non-inflammability of helium is large, but it is 
offset in practice by building helium-inflated airshif)s larger. An 
increase of 1,000,000 cu.ft. in volume in a 6,000,000 cu.ft. air¬ 
ship would more than restore the difference in payload. The 
constructional and operational costs for the larger airship would 
not have increased in proportion to the volume. 

The loss of the German trans-Atlantic airship “Hindenburg” by 
fire on May 6. 1937, probably ended the use of hydrogen for the 
inflation of passenger airships unless some way can be found to 
render hydrogen fireproof or non-explosive. 

The higher price of helium (approximately $10 per 1,000 cu.ft. 
as against $i for hydrogen) plus the fact that helium is only 
available in the United States and its shipment and storage arc 
Iwth complicated and expensive, make it necessary that helium 
valving practice be much more conservativ’e than that used with 
hydrogen inflation. The most serious disturbance to the equilib¬ 
rium of a large airship engaged in long range operations is the 
consumption of liquid fuel by the engines. A.^^ a result there is 
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an increasing lightness as the voyage proceeds which would or¬ 
dinarily be offset by valving lifting gas. Such vaKdng may be 
obviated by a number of means, most attractive of which are con¬ 
densing water from the exhaust gases, extracting moisture from 
the atmosphere, or picking up water from the surface of the sea. 
Another advantage of ballast-gaining systems is that they allow 
the airship to depart with less ballast aboard, assuming that 
fuel ballast can be used in emergencies at the start and that 
plenty of ballast will be gained and on hand by the completion 
of the voyage; when there is surplus ballast the airship may take 
on fuel without .simultaneously taking on lifting gas, thereby 
•siniplifying the refuelling process and widening the latitude of 
action. 

Although it was never used, there was a feature in the design 
of the “Hindenburg ’ (“LZ-129”) which contemplated the use of 
hydrogen ballonets installed inside the main gas cells of the airship 
so that they could be completely surrounded by helium which was 
to be the principal lifting gas. Whenever valving was necessary, 
the hydrogen was to be valved, rather than the helium. Such com¬ 
posite designs combine some of the safety of helium with the flexi¬ 
bility of hydrogen valving, and inasmuch as there is the further 
advantage of added lift through partial hydrogen inflation, as 
contrasted to a weight or resistance penalty with ballast-gaining 
equipment, such solutions may be adopted in the future, pro¬ 
vided, of course, that the hydrogen hazard appears sufficiently 
reduced by such installations. 

A number of airshijis have been equipped so that they could 
burn li>drogen from the lifting gas containers, in their engines, 
thereby obtaining considerable power from a fuel which w’ould or¬ 
dinarily be wasted through valving. Burning hydrogen results in 
heaviness for the airship, while burning liquid fuel gives it light¬ 
ness, so that the pilot is able to adjust his equilibrium condition 
by a judicious choice of fuels. By burning a gaseous fuel of 
about the same density as air and carried at atmospheric pres¬ 
sure, the original German airship “Graf Zeppelin" (“LZ-127”) was 
but little disturbed in equilibrium by the consumption of fuel. 
The use of fuel gas is very cflicient, but it is generally frowned 
u{)on for reasons of fire hazard. Helium.; 

Airship Practice.—The problems experienced in putting the 
rather simple buoyancy sustentation principle to practical use 
are reflected in accepted airship construction and operation 
practices. Large displacements are indicated because some 32,- 
000 cu.ft. of gas volume arc required for each ton to be lifted. 
Air.ships with larger volumes, in which the lift has increased 
with the cube of the dimensions, experience an air resistance and 
corresponding power requirement that has only been increased 
with the frontal area, or roughly with the square of the dimen¬ 
sions. Since the structural weight for larger gas containers 
increases at a rate less than the cube of the dimensions, propor¬ 
tionately more of the total lift can be used for useful load in 
airships of the larger sizes. 

With regard to airship shap)es, keeping the frontal area of the 
ga.s container small, reduces the amount of air to be moved aside 
as the hull is pushed through the air, but the added area for 
skin friction offsets this advantage when the length of the hull 
exceeds five or six times the diameter. Fattening the hull form 
makes for a deeper beam, and is therefore effective in resisting 
bending loads. For the non-rigids, which have no transverse 
framing, the fatter hulls have less surface area and less structural 
weight per cubic foot of displacement. In practice, slenderness 
ratios of five or six to one work out best for rigid types, but fatter 
forms nearer four or five to one are used for non-rigid airships 
where bag weight is important and where prohibitive internal 
pressures might be expected with longer hulls. The predominance 
in early rigid airships of slenderness ratios nearer ten to one was 
due to a lack of appreciation of some of the design factors and to 
the diameter restrictions imposed by the height of existing airship 
construction sheds. 

Airship hulls were originally designed only to resist static 
loads, but the “R-38” disaster empha.sized the need of considering 
the less determinate aerodynamic forces on the hull and the bend¬ 
ing due to rudder action. Later, when the “Shenandoah” was ap- 
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parcntly broken by conflicting currents of air in a storm, it 
was suggested that there be a hypothetical design assumption 
made that cross-winds or gusts of air would suddenly strike one 
portion of the airship as it flew along at full si)eed. Accord¬ 
ing to one such theory the theoretical gust velocities (in feel 
per second) which various airships could safely withstand w’ere; 
“Shenandoah,” 17 0, “Los Angeles,” 20 C, “Akron,” 560. 

While the airship hull is by no means an cflicient airfoil, its 
very size gives it an appreciable lifting effect when it is driven 
through the air at an inclination. This “dynamic-lift” of the 
hull and fins is now widely used to overcome any lack of equilib¬ 
rium while in motion. While lo^c- of the total lift can easily 
lie carried dynamically in this fashion, 5% is rarely exceeded 
in practice in order to keep from straining the hull and to leave 
.some reserve of eonlrol for emergencies. Gyro and power steering 
arc used on larger air.ships. 

Airship speed through the air is increased or decreased, over 
the ground, by the influence of the head or tail-winds encountered. 
Airspeeds of 75 m.p.h. appear commercially attractive, particu¬ 
larly when courses are adjusted to obtain the maximum help 
from prevailing wind circulations. Large fuel reserves of 50 
to 100% arc carried. Aeruj)lane-ty{)e power plants are used on 
small airships, but on the large rigids, where range and endur¬ 
ance are paramount, s{)ecial engines with good reliability and 
high fuel economy are employed. Diesel engines arc desirable, 
to avoid the fire hazard of volatile gasolines, and the larger 
airships can reverse their engines or propellers for manoeuvring. 

Small non-rigids have two or thri'e ply rubberized fabric bags 
which arc kept inflated at a small supt'r-pre.ssure to hold the 
bag in .shape and give it bending strength. The pressure is ap¬ 
plied through internal air ballonets connect eel to scoops in the 
projHdlcr slipstreams or to blowers. These ballonets, with capa¬ 
city of about one-third the total volume, also compen.sate for the 
expansion and contraction of the lifting gas. They are equipped 
with automatic overpressure valves, as are the lifting gas con¬ 
tainers of all classes of airships. Modern non-rigid airship cars 
arc coupled close to the hull, and suspended from internal catenary 
curtains. An aluminized paint reflects the sun from the bag, and 
helj)S to minimize superheat. 

Modern rigid airships differ from the early Zeppelin concept 
mostly in the iierfection of design details. One or more keels, 
for access and load storage, have been placed within the hull 
along with all accommodations and parts not necessarily in the air 
stream for navigational reasons. I'he dozen or more individual 
gas cells are not under super-pressure and can expand until their 
particular bay of hull .space is fully occupied. Inexpensive sub¬ 
stitutes have been found for the expensive gold-beaters’ skin gas 
cell fabrics used during the War of 1914-18. 

Advances in mooring and handling technique have done away 
with the need for placing airship bases in locations wdiich arc shel¬ 
tered from adv'crsc weather, and operations from mooring masts 
for long periods are common. The British practice of making 
“flying moors” by hauling the nose directly to a mooring mast 
about 200ft. high, has been replaced by the U.S. Navy technique 
of making similar moorings to low masts only about Soft, high on 
which the airship can then “ride out,” weathervaning around a 
mooring circle with the tail secured by a riding-out car. The 
Germans prefer a quick landing on the field, with the airship 
then “walked” to a low mast for mooring out. 

Low masts are often mobile (blimp masts on automobiles, and 
large masts on caterpillar treads or railroad tracks) so that the 
airship can be “walked” across the field, securely held by the 
nose. With the nose held in this manner, the docking manoeuvre 
proceeds by hauling up the stern until the airship is parallel 
to its .shed, and then, with the stem firmly held by men or secured 
to trolleys running along guiding “docking rails,” the airship 
is moved into its shed. 
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Teihntcal: H. W. L. Mocdebtck, Handbuch drr Luftschiffahrt 
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a number ol technical articles and bibliographies have appeared in 
Jour. Roy. Aero. Soc.; British Aero. Res. Corn., Reports and Memo¬ 
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AIRSHIP SHEDS. The 1 enn airship shed is u.secl synony¬ 
mously with airship hangar or airshiji dock, to denote buildings or 
other structures in whiih airships are housed. Their essential 
function is to jiroteit the airsliip from the elements and to create 
a ejuiet anchorage where the airship may be constructed, stored, 
repaired or overhauled. Once the airshiji has been built it may 
also be stored, serviced or given minor repairs at a mooring 
mast, and the function of the shed becomes more like that of a 
dry dock for surface-vessels. Ojierating sheds may lie used as 
matters of caution or convenience, but they need not have the 
elaborate fabrication equijiment a.ssociated with construction 
sheds. 

While airshijis were .small, their sluxls could be of a .simple 
lKirn*like construction, with wooden or fabric walls, but the ad¬ 
vent of larger airshijis seriously conijilicaled shed design. In 
addition to creating the.se mammoth structures devoid of interior 
sujijiorts, it was necessary that the readily movable doors of tre¬ 
mendous size should be construe ted substantially enough to with¬ 
stand the force of the wind; also that neither the shed nor the 
doors, should seriously disturb the normal airilow over the airjiort, 
thereby complicating the landing and manoeuvring of tlie airshijis. 

L'nusual sheds include.' the huge arch-shajied reinforced concrete 
ones at Orly, built without doors, the shed at Sjiilzhergen without 
doors and rootless, and the German portable .sheds measuring 263X 
8:x82ft., which could be erected in 24 hours. The first sheds of 
Count Zepjielin (at Manzell), and of the U.S. Navy (at Pensacola, 
Florida), floated on the water and could be turned into the wind 
to facilitate the docking manoeuvre; German sheds at Biesdorf 
and Nordholz were mounted on turn-tables for the same reason. 
Rotating sheds were not built after the W'orld War period due 
to their exjiense in large sizes, and the availability of good ground 
handling equipment. In 19.50, however, the Ciermans planned for 
a third shed at Frankfurt to be of the rotating tyjie. 

The ordinary' swinging tyjie of door on the smaller sheds gave 
way to sliding doors, and as size has increased, much ingenuity 
has been shown in door design. The doors on the Nordholz sheds 
were blinds which folded out of the way. The arched sheds con¬ 
structed first at Liegnitz and Dresden, and later in a much greater 
size, at Akron and Sunnyvale, used orange-peel doors, rotating 
about hinge pins in the roof, so that in the fully opened position, 
they nestled along the arched sides of the shed. The larger Ger¬ 
man sheds, which have vertical walls, employ cylindrically shapied 
doors, rotated in much the same manner. One end of the Karachi 
shed is closed by a blank wall, and the other end by a rolling 
door. 


The world’s largest airship shed, at Akron, Ohio, cost $2,250,- 
000 and required some 7,200 tons of structural steel. It has a 
floor area of 364,000 sq.ft., and a cubical content of 45,000.000 
cubic feet. There arc two sphcrical-calotte doors at each end 
which can be opened in five minutes; each door weighs 600 tons, 
the weight being taken by 40 wheels running on circular tracks. 
The shed is equipped with shops, cranes and complete erection 
facilities, including an underground storage for 1,000,000 cu.ft. 
of gas. 

The many small and moderate sized airship sheds are too 
numerous to list here, but the location and dimensions (in feet) 
of .some of the larger airshij) sheds are given below; 
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AIR SICKNESS: see Anoxaemia. 


AIR WARFARE. This article deals with the general prin- 
cij)le'5 governing the emj)loyment of an air force in war, and with 
the effect of the advent of air jiower ujiun jiroblems of national 
defence. (See Air Co-operation.) 

Characteristics of Aircraft. —Aircraft must move swiftly to 
sustain flight. Military and naval planes require high-speed motors 
since the jnlots of such fighting craft need all the .sjK'cd and jiower 
they can get in order to attain the highest jiossibh* acceleration in 
case of enemy attack. There are three essential qualifications 
for a fighting jjlane. The first of these is speed; tlie second, 
manoeuvrability; and the third, altitude or ceiling. Of the sev¬ 
eral tyjies now (1940) used by various nations in warfare, not 
all types required for active duty may be exjiected to combine 
the.M* imjiortant characteristics to the same degree. Of the five 
most common types in general use l)y military and naval jiilots, 
how'ever, the singie-.seat.er jmrsuit shiji is generally conceded to 
be the jilane most aj)t to have these admirable fighting qualities. 
With this type, there is also the serious drawback of a lesser range*, 
and thus in spite of the greater manoeuvrability of the tiny 
“fighter" or “pursuit” type which well fits the military aviator 
to cope with hostile bombardment craft, or other tyjies, the pur¬ 
suit jiilot has but a limited period of time for actual fighting 
(from 11 to 2hr.) if he is to have gas enough to return to his 
base. So-called “belly-tanks” as used by the U.S. Army Air 
Corps have aided these smaller types of fighting ships in extend¬ 
ing their range. Such tanks supply the gas needed on the outward 
run, and are then dropjjcd off on the homeward trip; or in time 
of emergency, to lessen the jxirasite drag. 

Pursuit jilancs should alwa>s be caj)ablc of faster .speeds than 
tho.se attained by hostile air bombers. It is for this reason that 
the Great Powers of the world became so deeply interested in 
aeronautical research, shortly after the close of the World War of 
1914-18, and co-ojierated so wholeheartedly in various interna¬ 
tional air race.s, such as the famous air classic for .seaplanes known 
as the Schneider Cup race. That event, for which France, Italy, 
Great Britain and the United States contended hotly for years 
over the Lido, The Solent, Chesapeake Bay and Hampton Roads, 
was magnificent training for the mechanics and pilots who com¬ 
peted in those international races for the cup owned by Britain 
in 1940. But it did more than that. It stimulated aircraft de¬ 
signers all over the world, and served to step-up aeroplane motor 
speeds from their previous war-time level to more than 400 m.p.h. 
—the forerunner of the squadron types. 

For years, the two most important types of fighting aircraft 
were the pursuit single-seater and the bombardment plane. To 
these were added a third type, early in the ’20s, when the Ameri¬ 
can Air Corps designed a ship to fly closely above advancing 
troops, using the shelter of the tree-tops to shield their advance. 
This type was not well understood abroad, but Vas used to great 
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SHEDS BUILT TO HOUSE MODERN AIRSHIPS 

1. Goodyear Zeppelin dock at Akron, Ohio, built in the form of a para- 2. Housing a “blimp" in the airship hangar at Lakehurst, New Jersey 
bolic arch, with convex doors at the ends. The doors divide in the 

center into two sections and slide back over the shed to permit a Dirigible tied up to the portable mooring mast in the ahed at Akron 
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cffecl by the Germans in the European war beginning in 1939 
where the “attack” plane was known as the “Stuka,” and was 
employed in part as a dive bomber, and in part to “strafe” the 
roads with bursts of machine-gun fire. 

Shore protection has developed a type of long-range, low-flying, 
but only moderately fast, patrol plane for inshore work against 
submarines and other enemy vessels. These patrol planes do not 
have either the manoeuvrability or the altitude of the smaller 
types (pursuit or attack planes) but are well protected with re¬ 
spect to armour and fire-power. They arc the flying version of an 
armoured gun-boat, and have a wide cruising range. The land- 
based military attack plane has its naval version in the sc^iplane 
types, as well as the observation, two-plane ships used for recon¬ 
naissance, photographic missions, or military travel. 

These scouting planes are those referred to as the "eyes of the 
army.” In general, they are considerably more comfortable, and 
safer, than the strictly fighter types, where instability is often 
synonymous with manoeuvrability, which in turn is incompatible 
with safety. The ob.servalion plane is well armed, and has the ad- 
vantage-of another man in the rear cockpit to act as gunner in case 
of hostile attack. The recently adopted bipflace liaison and contact 
lightplane is unarmed. There is also the considerable disadvantage 
of the extra weight acting as a parasite drag, which in turn affects 
the rate of speed. As a matter of fact, scouting typies are usually 
much slower than the pursuit planes, and they may (and usually 
do) lack their climbing ability. 

The British developed a sp)ecial type of plane for their particu¬ 
lar need for defence from air invasion from the British Channel. 
These high-speed “Interceptor” craft have an almost lightning 
ability to get off the ground, and up into the air to high altitudes, 
in time to attack hostile air squadrons. Several other nations 
u.se them to some extent, but the especial need of London, for 
example, a scant eight or ten minutes or even less, from the coast 
by air, is jx'culiarly well .suited to this ultra-modern aircraft. 
Unfortunately, such planes have an extremely brief conibat period. 
Their gas supi)ly is soon exhausted, and reserve pilots as well as 
reserve planes are quickly rerjuired to supi)lemenl each “wave” of 
these defenders. As far back as 19:9, the British were able to 
receive a warning of an “enemy plane” and have their interceptor- 
type .ship up in the air at around 3,000ft. in ten minutes, or less. 

Few civilians who have watched the amusing acrobatics of 
“dare-devil” aviators at the annual air shows held in peace-time 
at such widely separated places as Hendon. Eng., Miami, Fla., or 
Le Bourget, France, api)reciated that these extraordinary air antics 
were soniething more than mere clowning by expert pilots. The 
skill attained by such aviators, and the mastery implied by the 
apparent, rather than real, recklessness is considered by experts 
as basic groundwork for important air manoeuvres that might sud¬ 
denly be required b}' military or naval aviators, in actual air war. 

Air war is, in any case, far more rapid in its tempo than the 
fighting known in other wars before aviation became important. 
Time has been sharjjly reduced from years and months to weeks 
and days where air power has been utilized in the modern sen.se. 
Aviation in the Euroi)ean war beginning in 1939 abruptly emerged 
from its preliminary stages where it served as either the secret 
arm of Intelligence, or as a protective barrage, and developed 
rapidly into flying artiller>'^ (as used in Spain and Poland) or as 
the spear-head of attack by mechanized ground forces. 

In any case, the actual time that aircraft are in contact with 
their immediate objectives may be less than a minute. It has 
been repeatedly pointed out by infantry leaders that enemy planes 
can appear, attack, and be out of sight in le.ss tlian a minute, and 
the demoralizing effect upon ground forces may be disastrous 
unless the troops are well trained. During the Gennan campaign 
of 1940 in the Lowlands and in France, low-flying Nazi aircraft 
remained above their targets for upwards of i5min. at a time, as 
they machine-gunned objects below them. This is the exception, 
however, and soon found its answer in the reply of the French 
troops, who found that by using stumps of old trees, or by cut¬ 
ting off small saplings, on which machine-guns could be propped, 
the “Stuka” dive-bombing attacks were rendered too costly to the 
Germans to continue at that point. 
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The real danger of air power lies in its hidden threat. Part 
of this threat is the clement of surprise, and an almost equal 
share may be attributed to the .speed with which the aeroplane 
moves. While any plane flying below 20,000ft. is in danger from 
enemy anti-aircraft guns, the high manoeuvrability of fighting 
planes, plus their incredible speed.s and their ability to climb to 
heights of between 30.000 and 35,ooofl.. make them diflicult 
targets. In general, dive bombing is employed on a concentration, 
or an objective to be stormed. The vulnerable point in such in- 
.stances, is the .second when the pilot breaks the dive, for at that 
instant the plane is momentarily coming toward the objective. In 
the naval patrol-type ships, there is usually the characteristic 
“run” above their victim—another aircraft or vessel. During this 
period, such planes arc briefly in danger from squadrons above 
them or anti-aircraft below. Once the bombs are dropped, how¬ 
ever, the patrol plane will be off at its highest possible speed. 

Of all t3’pcs, the military attack plane is probably the most vul¬ 
nerable to gunfire from hostile troops, as well as from anti-air¬ 
craft batteries. Such attack aircraft fly extremely low, possibly 
60 to 90ft. from the roads they are attacking; and where possible 
to do so, such planes hug the tree-tops to avoid detection as long 
as may be. 

While safety is by no means the first, or even the .second con¬ 
sideration of the pilot on an important mission, there is an in¬ 
creasing effort on the part of most nations to conserve their air 
forces where it is possible to do so. A nation goes to war with 
the aircraft actually on hand, and with the trained pilots already 
w’ith the colours. When these arc lost, it means delay. The Great 
Powers knowq what they were unwilling to recognize in 1914, that 
air superiority must be attained—^and also maintained, if a nation 
is to achieve a decisive lead in any war. This implies an ample 
supply of fast aircraft on hand, and an almost unending chain of 
reserve planes and pilots, in addition to future orders in the 
various aircraft factories. 

While the invention of the parachute has greatly aided the 
pilot, in the event of a disaster in mid-air, it is doubtful to what 
extent this invention will be a blessing, in view' of the employment 
of parachute troops in the European war begun in 1939. Hitherto, 
in other aerial campaigns, pilots were afforded a certain amount 
of protection under an unwritten “gentleman's agreement” in 
international usage, once their planes were placed out of action. 
Sharp reprisals were threatened by one of the belligerent nations 
in the spring of 1940, in the event that their aviators should be 
shot while u.sing a parachute. The protest went unheeded as far 
as is know'll, since no army in the thick of a battle can afford to 
be too meticulous as to the actual identity of a pilot who drops 
down in enemy territory by means of a parachute, e.specially if it 
be considered that he is one of a group of such combat troops. 

This leads to the consideration of “suicide squadrons,” The 
Italians began to train .such pilots in extremely fast planes, jirior 
to the famous flight of General Italo Balbo in 1933 across the 
Atlantic, Subsequently, the Italians developed a sjiecial technique 
for which the very finest of their air aces were employed. It is 
probable that most nations would be willing to use similar .squad¬ 
rons on vital missions where vital protection of the nation might 
be involved, but would be unwilling to do so in any liut desperate 
ventures if other means could be employed. 

Great changes have occurred since the World War of 1914-18 
in aircraft, as regards the construction of large aircraft for use 
as bombardment planes. The relative ratio of size versus speed, 
as of large and of .small aircraft, was changed as a result of the 
lessons learned by aeroplane designers and constructors during 
the cycle of research over bombardment planes that were faster 
than the pursuit types. 

It was discovered that the aeroplane designer w'as able to put 
the requisite strength into the large aircraft. But he was unable 
to add desirable manoeuvrability. The reason for this w'as simple 
enough: it was discovered that the larger planes have more inertia 
than do the smaller planes. The inertia is determined by the 
weight and the speed of the ship. If a large plane is flying on 
a straight course it goes on flying that course because of inertia, 
longer than does the smaller aeroplane. 
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In other words, the pursuit type (single-seater; will respond 
|)romptIy to the controls of the pilot. But the larger plane, such 
as the transport or Ijomher, is inclined to be more sluggish in 
its response to orders; it is disinclined to obey the orders trans¬ 
mitted to it by the controls. Thus if a five-ton plane is com¬ 
pared with a ten-ton plane, or one twice the size of the smaller 
aircraft, and the flying sfjecd be around 300 m.p.h., there will 
be roughly twice the inertia to contend with in handling the 
larger, ten-ton plane, than will be found in the small, fivc-ton tyr»e. 

To express it somewhat differently, the larger plane will not 
be half as manoeuvrable as the small one, under exactly the same 
conditions in the air. It will attempt to keep on going, due to 
the greater inertia and resistance. Naturally, the net effect tends 
to handicap the manoeuvrability of the large-t\7»e plane. 

(A. I. E.) 

Means of Winning Wars.—Destruction, moral or physical, 
of the enemy’s army, followed or preceded by invasion of his 
country, is the mu.st obvious method of forcing a nation to accept 
its opponent’s solution to a matter in disjiute, but it is not alw'ays 
easy to achieve, is frequently a kmgthy process and always in¬ 
volves a heavy sacritue of life. Being, however, the normal 
method by whiih war.s have been won in the fxist, it is oftim 
assumed to be the only method of winning wars in the future. 
This assumption fails, however, to take into account certain re¬ 
sults of the world’s progress; it is one method, hut by no means 
the only one and under some conditions, not the most important. 

The means which a nation can now utilize in order to bring 
pressure to bear upon the enemy people, may be grouped roughly 
as follow's;— 

(a) Moral (i) Propaganda; (ii) Dislocation of normal life. 

(h) Economic; Stopi)age of movement of goods. 

(r) Physical (i) Deprivation of necessities; (ii) Injury to 
}>crson or property; (iii) Lo.s.s of means of winning the war. 

Many of tlusc interact; for instamc, stoppage of movement 
of goods may lead to deprivation of necessities which wall in turn 
render the people more susce|»tible to moral (dfect. Again, the 
same stopjwige will mean reduction f)f trade which may lead to 
a nation being unable to kee[) sutiicienl credits in foreign coun¬ 
tries to purdia.se essential material for munitions. 'I’o deprive 
an enemy nation of th<’ possibility of winning a war, {lart at any 
rate of the system by which it carries on that war must be de¬ 
stroyed. viz.;—(1) The centre of government. (2) The navy, 
army and air forci’S. (3) Munition factories and transport sys¬ 
tem. I.et us now brielly considt'r what means each of the three 
fighting services utilize in order to bring pressure to bear upon 
the enemy nation. 

A navy acts mainly by economic methods, through control of 
overseas communications; the result of this will not usually 
become a[iparent for a considt'iable time. 

An army ultimately brings jiressure to bear by occupation of 
the enemy's country but cannot do this until it has disposed 
of the enemy's army; as has already been slated, this is usually 
a slow and costly prc.)(;ess both to life and property. 

An air force acting sc-parately can contribute its share of pres¬ 
sure in several ways; by dislocation of the normal life of the 
IH'Ople, by deprivation of supplies through attacks on transpor¬ 
tation systems, by bombing the cc-ntre of government. Many of 
the objectives which an air force can attack at the beginning of 
a war, could, jirior to the advent of aircraft, be reached only 
after prolonged fighting. This power of bringing direct pressure 
to bear upon its enemy from the start of the war, is a deciding 
factor in reducing the time required to compel an opponent to 
come to term.s. (X.) 

Separate Action of Air Force.—.Aircraft were used mainly 
in the World War of iqi.p-iS as adjuncts to the older amis. Com¬ 
manders (‘ni[)loyed them v'ery largely for observation aloft, carrv’- 
ing out in greater detail and increased mobility, the sort of work 
that balloons had been used for in earlier wars, in the Crimea, 
and by the Union forces in the Civil War. 

They w-ere also employed by the British. French and American i 
armies in France as a "chain barrage. ’ working at various levels, i 
2,000ft., 4.000ft., and so on. Dogfights ensued occasionally, and j 


long-range, heavy bombardment planes were developed to carry 
heavy bombs into vulnerable points in Germany, by the Allies, 
and into Allied territor>'. by the Germans. But it was the “circus” 
idea practised by the famous Richthofen, that led to modem 
technique in the air. 

Obviously there are many important missions that can be, and 
are, carried out by single planes, or by flights or squadroas, to 
improve the general effectivene.ss of the other arms. The primary 
objective of the air invader, is ascendancy in the air. This was 
obtained by a thorough preliminary campaign in the war against 
Poland in 1939, by photographs of aerodrome, ground organiza¬ 
tions, communications, power plants and the like. Such informa¬ 
tion is readily obtained in advance by photographic planes, with 
data later plotted on large-scale maps. The Polish air squadrons, 
taken by surprise on the ground before war had been declared, 
were ruthle.ssly wiped out and their air bases wrecked by air 
bombing. Materiel as well as planes were thus destroyed, and in 
five days, the Polish air force practically ceased to exist, though 
a few observation types flew with the Headquarters Command, 
according to General Haller. 

The air attack on Poland in 1939 was an excellent example of 
the method of co-operation of aircraft with mechanized or other 
forces, and illustrated the use of aviation as “flying artillery,” 
employed by the Germans to destroy road and railway centres, 
trains, bridges, radio stations and aiiueducts, etc. 

In Spain, in 1936-39, aviation was chiefly employed as flying 
artillcr>'. The campaign on the Penin.sula served to train the 
Italian and German air forces in modern air technique. Because 
the war in Spain was a ci\’il, rather than ;m outside w^ar with 
strangers, the annies of both sides w’crc constrained, so far as 
air fighting was concerned, to avoid such terrors as were freely 
practised in Ethiopia, during the Italian campaign in 1935-36; 
in Finland, during the Russo-Finnish war of 1940; and in subse¬ 
quent attacks in the Lowlands and France in 1940. Only in 
Barcelona, where the new liijuid air bomb and other modern 
weapons were utilized, wms there a forerunner of what air war 
may really mean in future time. 

Air pow'er derives its greatest \ aluc from the uiihami^ered use of 
the third dimension, height or altitude, in addition to the employ¬ 
ment of the more usual breadth (width) and length (distance) 
afforded to the ground troops and to fleets. In addition, aviation 
has been able to bring to its best flower the strategic use of time, 
by the .sharp increase of speeds employed in battle. Distances 
of 100 or 20omi. are covered by aeroplanes in half an hour. Time 
is thus a new, and important element in air warfare. Weeks and 
months have been reduced to days and hours. Life and death, 
even victory, may hang on an instant of time, and this revalua¬ 
tion of minutes has caused, and will cause, a revolution of 
methods in later wars. 

With improved methods of navigation, and in particular, celes¬ 
tial navigation, mountains and fog are by no means the extreme 
hazards of former years, though they are still a menace for the 
unwary pilot. The less desirable the weather, however, the less 
effective the bombing; w^hich may tend to explain in part the suc¬ 
cess met by the British forces during the two-day fog at Dunkirk, 
when enemy planes failed to find the large army evacuated to 
England from France in 1940. (R. Bi.) 

Aircraft in Tribal Operations. —Aircraft have proved of the 
utmost value for the control of semi-civilized or uncivilized coun¬ 
tries and for carrying out those classes of wars which may be 
grouped under the term of tribal operations. In the past, when 
the operations were carried out on the ground, there have been 
four main difficulties to contend with;—(i ) that of movement 
owing to the absence of roads and railways; (2) that of supply 
owing to the country being usually barren; (3) that of closing 
w’ith the enemy owing to his superior mobility; (4) that of acting 
rapidly. Although but a small force would be needed to defeat 
the enemy, that force required a line of communications, fre¬ 
quently a long one. This line of communications had to be pro¬ 
tected and this generally necessitated a much larger force than 
w'a.s required to defeat the enemy. As a result a large number of 
men, animals and supplies had to be collected before the opera- 
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tions could commence. 

All these difficulties are avoided by the use of aircraft. Acting 
from a secure base they can operate up to i.ooo miles or more 
without the need for any line of communications, other than that 
from their home country to their base, or for any troops to guard 
one. The nature of the country forms no obstacle to their move¬ 
ment and their speed is far greater than anything the enemy can 
attempt. Provided, therefore, that the distances arc not too great, 
aircraft are able to act within a few hours, whereas previously 
the preparations took weeks, or even month.s. This rapidity of 
action is an invaluable asset ; any rising that takes place in un¬ 
civilized countries is usually small and local in the first instance 
but if left unchecked will quickly spread. Aircraft can usually 
nip trouble in the bud. But the value of aircraft lies not only in 
carr>dng out tribal operations but in obviating their necessity. It 
mu.st be remembered that a tribesman usually fights for two rea¬ 
sons; firstly, he is poor and wants loot, secondly, he likes fighting 
for its own s^ike provided the odds arc in his favour. Aircraft 
offer him neither of these two allurements. There is no line of 
communication to raid with the probability of obtaining booty 
and ammunition, no camps from which to steal camels and rifles, 
no pickets to be surprised and overwhelmed by superior num¬ 
bers. All he can do is to fire away valuable ammunition at tar¬ 
gets which, if hit, are seldom brought down and even then arc 
useless to him. Again, in the control of a country, ground forces 
act mainly by occupation. This leads to the establishment of a 
large number of small posts which are often isolated and difficult 
to supply, reinforce or relieve. They form tempting objectives 
to unruly natives. On the other hand, when aircraft control a 
country there is no need for dispersion and isolaticm Because of 
their potentiality for rapid action at a distance, they can be 
concentrated in one or two secure .spots and still be able to deal 
with any disturbance in a few hours, either by taking a political 
officer to confer with the malcontents, b>' dropping leaflets, by 
demonstration flights or by actual attack. 

Aircraft and Imperial Defence.—Great Britain, exposed to 
the danger of an invasion, adopted extensive measure.^ of protec¬ 
tion since the Continent is in easy raiding distance. In the war of 
]914-18 a few desultory raids were carried out on that country, 
but even then the effects were by no means negligible. The total 
weight of bombs dropped by aeroplanes on London was under 30 
tons, the machines were unsuitable for their job and the moral of 
the squadron that carried out the attacks was low. The casualties, 
howTver, amounted to 441 killed and 1,244 injured. Besides this 
the moral effect was great; for instance, the number of people 
who took refuge in the tubes increa.scd from 100,000 on Sept. 24, 
1917, to 300,000 on Feb. 16, 1918. Serious dislocation was caused 
to the work on munitions and to railway traffic. 

The air raiding of the British Isles in 1939-40 proved that it 
was essential to prei)are to face not spasmodic attacks of this 
nature but determined and serious attacks and these, it must be 
remembered, delivered straight against the heart and brain of the 
empire. London is badly situated for defence against aircraft 
attack. It is close to the coast on the east and south, which means 
that not only are warnings of impending attacks very short, but 
also that the enemy is able to take advantage of winds to reduce 
still further the period during which he is obliged to remain over 
British soil. Another added danger lies in attacks of aircraft on 
merchant shipping. If a .map of ocean trade routes be opened 
and thereon is painted the area within range of foreign aircraft 
bases, this area will be found to cover most of Britain's trade 
routes at one point or another. This is particularly impressive 
in the Mediterranean. The development of aircraft tends to add 
to the difficulty of imperial defence—but there is another side 
to the picture. 

Aircraft forms a most effective means of defence against the 
IKJssibility of overseas invasion. The invading force can be at¬ 
tacked while still many miles out at sea and such attacks are 
likely to result in severe damage both to transport and to the 
moral of the troops they carry. Again, during the process of dis¬ 
embarkation, ships at anchor and men in open boats, form easy 
targets to aircraft. In fact it is generally admitted that landing 
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on a hostile coast is impracticalilc unless air superiority hvis first 
l)ecn obtained and is maintained. It would therefore appear that 
aircraft forms a most valuable means of coast defence for certain 
parts of the empire. And there is a further point to remember. 
Guns mounted for coast defence used to be fixed and immobile 
but may now be movt^d by rail or other transport to strategic 
point.s. Substitute aeroplanes ft)r guns and Britain not only has 
the means of attacking the hypolhelical invader at a vastly greater 
range, but it can use these aircraft for other purposes. A squadron 
at, say, Singapore may be sent to prevent trouble on the north- 
we.st frontier of India and if the situation in the Far E<ist became 
serious could be moved back to Singapore at short notice. 

It would be expensive to keep enough aeroi)lane squadrons to 
meet all possible eventualities in any part of the world. Aircraft 
are very mobile; aerojilanes have already flown to every part of 
the world. The air routes from Cairo, Palestine and 'Iraq to India, 
and on via Burma to Singapore and Australia made possible mod¬ 
ern air travel and commerce for the British Empire to the Far 
East and encouraged new air trade for other nations, in particular 
for the Dutch, French and Americans. The South African air 
routes i)ioneerecl by the R.A.F. afforded I'higland a military air- 
lane route from Cairo to the Cape, with a branch to Nigeria, and 
the problem of imperial defence and control a.ssumes another 
asjx'ct. These routes may be regarded as the modern counteri>arts 
of the roads which linked up the parts of the Roman empire. 
But to gain value from them one must nevt-r look ujwn aero{)lanc 
squadrons as fixed garrisons but as mobile units, located normally 
at some station but ready to move to any point. 
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(X.) 

AIRWAY, an artery of a mine, along which the ventilation 
is conducted. The districts branching from the fresh air “intakes” 
are ventilated by ".splits” taken off the main airway. The cur¬ 
rent conducted along llic branch or district intakes, round the 
“working face.” return.s by the district “return airway,” enters 
the main “return airway” and proceeds thence to the upcast 
shaft up which it is drawn to the surface by fans. This is the 
practice in coal-mining in Great Britain. In P'rance the ventila¬ 
tion is generally carried out by compression, that is by fans 
forcing the air down the “downcast” shaft and through the work¬ 
ings to the “upcast.” The position, number and arrangement of 
the airways in an ideal coal mine arc shown in the figure overleaf, 
as well as the manner in which the air is “.split” for district ven¬ 
tilation. (See also Coal and Coal-Mining. Ventilation.) See 
Diagram overleaf (R. R ) 

AIRY, SIR GEORQE BIDDELL (1801-1892), British 
astronomer royal, was born at Alnwick on July 27, i8oi. He was 
educated at (jolchcster grammar school and at Trinity college, 
Cambridge, w-here he graduated as senior wrangler in 1823. He 
became a fellow of his college (1824), Lucasian professor of math¬ 
ematics (1826 ), and then (1828) Plumian professor of astronomy 
and director of the new Cambridge observatory. Before long a 
mural circle was installed, and regular observations were insti¬ 
tuted with it in 1833. In the same year the duke of Northumber¬ 
land presented the Cambridge observatory with a fine object-glass 
of i2in. aperture, which was mounted according to Airy’s designs 
and under his superintendence, although the erection was not com¬ 
pleted until after his removal to Greenwich in 1835, Airy’s writ¬ 
ings during this time are divided between mathematical physics 
and astronomy. The former were for the most part concerned 
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Diagram ILLUSTRATING THE INSTALLATION OF AJRWAYS AND VENTILATING CURRENTS IN M1NES““(SEE PAGE 477) 

Th« UPP«r plan ihow« the ihaft pillars and the position of the main airways in the neighbourhood. The lower plan shows the main and district 
airwayi. The arrows in both plans Indicate tho direction of Inward and outward air currents which make up the system of ventilation below ground 


with questions rclatiiiK' to I he theory of lii^ht, arisiiiK out of his 
professorial lectures, anioiiK which lo.iv he specially mentioned 
his paper “(Jn the Diffraction of an t)hjfcl-(ilass with Circular 
Aperture.” Of his astronomical writings durinR this period the 
most imjjortant are his investigation of the mass of Jupiter, his 
report to the British Assoc iatiori on the pro^^ress of astronomy dur- 
inj? the loth century, and his memoir On (in Inequality of Lon^ 
Period in the Motions of the Earth and Venus. 

Airy's discovery of a new inecpiality in the motions of Venus 
and the earth was a remarkable achievement. In correctinK ttie 
elements of Delambre’s solar tables he discovered an inequality 
overlooked hy their construc tor, haght times the mean iTiotion of 
Wnus is so nearly ecjual to times that of the earth that the 
difference amounts to only the g jjvth of the earth’s mean motion, 
and from the fact that the term depending on this difference, al¬ 
though Tery small in itself, rc-ceives in the integration of the dif¬ 
ferential ecjuatious a multiplier of about n.Joo,ooo, Airy was led 
to infer the existence of a .sensible ineciualify extending over 240 
years {Phil. Trans., exxii. 07). The investigation leading to this 
result was probably the most laborious that had been made up to 
Airy's time in planetary theory, and represented the first specific 
improvement in the solar tables effected in England since the 
establishment of the theory of gravitation. 

In June, Airy was ap]>ointed astronomer royal in succes¬ 
sion to John Pond. Under Airy's administration modern ap¬ 
paratus was installed, and the whc.le organization placed on a 
scientific footing. No fewer than 8,000 lunar observations were 
rescued from oblic ion, and were, in 1S46, (ilaced at the disposal of 
astronomers in such a form that they could be used directly for 
comparison with the theory and for the improvement of the 
table.s of the moon’s motion. {See Hansen, Peter Andreas.) 

One of the most remarkable of Airy's researches was his detcr- 
minaticin of the mean deivsity of the earth. In 1826 the idea 
occurred to him of attacking this problem by means of pendulum 
experiments at the top and bottom of a deep mine. After some 
failures, .succe.s.sful ex|)eriments were made at (he Hart on pit, near 
South Shields, in 1854. Their immediate result was to show that 
gravity at the bottom of the mine exceeded that at the top by 


of its aiiiouiit, tlic depth being 1,256ft. Erorn this Airy 
was led to the final value of 6-56(j for the mean density of the earth 
as compared with that of water {Phil. Trans, cxivi. 542). At the 
age of 71 Airy embarked on a new method of treating lunar theory. 
A general description of his method will be found in the Monthly 
Notiees of the Royal Astronomical Society, Vol. xxxiv. No. 3. 
It consisted es.sentially in the adoption of Delauny's final numer¬ 
ical expressions for longitude, latitude and parallax, with a sym¬ 
bolic term attached to each number, the value of which was to be 
determined by substitution in the eejuations of motion. The work 
was published in 1886, when its author was 85 years of age. In 
iSSi Sir George Airy resigned the office of astronomer rc^j'al and 
resided at the White house, Greenwich, not far from the Royal 
observatory, until his death, which took [ilace on Jan. 2, 1892. The 
learned .societies of his own and other countries conferred many 
honours on him. 

Hirij.iocRAPiiY. — A list of Airy’s papers will be found in his Autobi- 
of^raphy, edited in i8g6 by his son, Wilfrid Airy, B.A., M. Inst. C.E. 
5 re also his Mathrmatical Tracts (1826) on the Lunar Theory, Figure 
of the Earth, Precession and Nutation, and Calculus of V'ariations, to 
which, in the second edition (of 1828), were added tracts on the 
Planetary Theory and the Undulatory Theor\' of Light; Experiments 
on Iron-built Ships, instituted for the purpose of discovering a cor¬ 
rection for the deviation of the Compass produced by the Iron of the 
Ships (i8^io); On the Theoretical Explanation of an apparent new 
Polarity in Light (1840) ; 7 'ides and Waves (1842). 

AISLABIE, JOHN (1670-1742), English politician, born 
Dec. 7, 1670. He was made chancellor of the Exchequer in 1718, 
and supported the pro^wsal of the South Sea Company to pay 
off the national debt. At the collapse of the company he was 
impri.soncd in the Tower with other politicians accused of at¬ 
tempting to profit fraudulently from the scheme, but was soon 
released, through Walpole’s intervention. 

AISLE, in architecture, a term primarily meaning the wing 
of a house, but more commonly used to indicate any long, narrow 
space separated from the remainder of the building by a line of 
piers, columns or arches. It is specially used to designate the 
lateral portions of a church or other large room in which interior 
supports occur. The term also has come to mean a passageway, 
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Specially a passageway between groups of seats, as in a church 
or theatre. From the time of the early Christian basilica, the use 
of one or more side aisles flanking a central nave has been al¬ 
most universal in church building, and church aisles are known 
as nave aisles, transept aisles or choir aisles from their position 
in relation to the nave, transept or choir. The choir ai.sle around 
the east end of a choir is known as an ambulatory (q.v.). In the 
normal Romanesque or Gothic church the roof of the ai.slcs is 
lower than the central nave; but in certain examples in southern 
France (e.g., St. Nazaire, Carcassonne), in Spain {c.g., Barcelona), 
and especially in Germany, where for the smaller churches it is 
almost normal, the nave and aisles are of the same height. A 
church with nave flanked by one aisle on each side is known as a 
three-aisle church; one with two side aisles on each side as a 
five-aisle church, and so on. 

AISNE, department, northern France, west of Ardennes 
(q.v.). Area 2,868 sq.mi. Pop. (1936) 484,649. It touches the 
western end of the Ardennes (930 ft.) in the northeast, but its 
surface is all of secondary or tertiary rocks. The outlying masses 
of the latter, often with steep flanks, form important sites such 
as that of Laon, the capital, and the famous Chemin des Dames. 
The Aisne enters the department from the east just as it leaves 
the chalk scarp and flows west to the Oise, the other river of 
the department. It has been made to stretch down to include the 
deep Chatcau-Thierry portion of the Marne valley, too far west 
to focus on Fpernay or Reims and allied to the hill country 
farther north rather than to Paris on the west. The department 
was the scene of much of World War I. It had a number of for¬ 
ests, but it lacks metallic ores, though quarries yield building 
stone, gypsum and clay. Mostly in the belt of rainfall 600-800 
mm., and well watered and sheltered, it has had great farming 
pro.sperity, with specialization in dairying towards the northea.st. 
Of the towns. Gui,se in the north docs agricultural and other en¬ 
gineering and St. Quentin and numerous villages do weaving of 
cotton, wool and silk. St. Gobain has made mirrors since the 17th 
century. Sugar has been an important crop and industry. Com¬ 
munications are good by rail and by navigable rivers (Aisne, Oise, 
Marne). St. Quentin, Vervins, Laon and Soissons give their names 
to arrondissements and are. with Chateau-Thierry and Hirson 
(qq.v.), the chief towns. This department and that of Oise were 
rich in architectural monuments several of which were ruined in 
World War I, but the churches at Laon, Brainc and Urcel (main¬ 
ly 12th century) survived and the splendid Basiliqiic of St. Quen¬ 
tin was largely repaired, while the castle-ruin (1400) of La Ferte- 
Milon did not .suffer. Sois.sons is the seat of a bishop in the 
province of Reims, the court of appeal is that of Amiens 
(Somme), w'hich is also the centre of the 2nd army corps. 
The department belongs to the educational province (acadiniie) 
of Douai. 

Aisne, Battle of the, 1918 .—This title is one of several 
alternatives used to designate the third great German offensive of 
1918, launched on May 27, against the Chemin des Dames ridge 
and rapidly carried across the Aisne and southward to the Marne. 
It is described under Chemin-des-Dames, Battle of the, 1918. 

AISSE (a corruption of Haidee), Mademoiselle (c. 1694- 
1733), French letter-writer, was the daughter of a Circassian chief, 
and was bom about 1694. Her father’s palace was pillaged by the 
Turks, and as a child of four years old she was sold to the comte 
de Ferriol, the French ambassador at Constantinople. She was 
brought up in Paris by Ferriol’s sister-in-law with her own sons, 
MM. D’Argental and Pont de Veyle. Her great beauty and roman¬ 
tic history made her the fashion, and she attracted the notice of 
the regent, Philip, duke of Orleans, whose offers she had the 
strength of mind to refuse. She formed a deep and lasting attach¬ 
ment to the Chevalier d’Aydie, by whom she had a daughter. She 
died in Paris on March 13,1733. Her letters to her friend Madame 
Caiandrini contain much interesting information with regard to 
contemporary celebrities, especially on Mme. du Dcffand and 
Mme. de Tencin, but they are above all of interest in the picture 
they afford of the writer’s own tenderness and fidelity. 

Her Lfttres were edited by Voltaire (1787), by J. Ravencl, with 
a notice by Sainte-Beuve (1846) and by Eugine Aste (1873). Mile. 


Aiss6 has been the subject of three plays; by A. de Lavergne and 
P. Woucher (1854), by Louis Bouilhet (1872) and by Dejoux (1898)- 
See also Courtcault, Une Idylle au XVIID sitclc, Mile. et le 

Chevalier d'Aydie (Magon, 1900); and notices prefi,xed to the edition.s 
of 1846 and 1873. There is an interesting essay by Sir E. Gosse in his 
French Profiles (1905). 

AISTULF (d. 756), king of the Lombards (749-56). His 
first act as king was to drive the Greeks from the exarchate of 
Ravenna and to occupy the city, thus placing his army within 
striking distance of Rome. Pope Stephen II was forced to appeal 
to Pepin, king of the Franks, to defend the city, and in the cam¬ 
paigns of 755 and 756, Aistulf was defeated. The future of both 
the papacy and of the Lombard kingdom rested on Pepin’s vic¬ 
tory. The papacy was saved from becoming merely subordinate to 
the Lombard rule, and the Lombards were eventually (774) con¬ 
quered by the Franks, who remained permanently hostile. 

AITKEN, ROBERT GRANT (1864- ), American 

astronomer, was born in Jackson, Calif., on Dec. 31, 1864. He 
was educated at Williams college, Williamstov\Ti, Mass., from 
which he graduated in 1887 and received the degree of M.A. in 
1892. In 1888-91 he was instructor of mathematics in Livermore 
college, and 1891-95 he was professor of mathematics and astron¬ 
omy in the University of the Pacific. In 1895 was appointed 
astronomer at Lick observatory, Mt. Hamilton, Calif., of which he 
was director 1930-35. Here he .specialized in the study of double 
stars, of which he discovered more than 3,000. For the.se discov¬ 
eries he was awarded in 1906 the Lalande prize by the Academy of 
Sciences of France, and in 1932 he received the gold medal of the 
Royal Astronomical society. His works include Binary Stars 
(1918); New General Catalogue of Double Stars (1932). 

AITON, WILLIAM (1731-93). Scottish botanist, was bom 
near Hamilton in 1731, and died on Feb. 2, 1793. As director of 
Kew Gardens (1759-93) be effected many improvements, and in 
1789 he published liortus Kewensis, a catalogue of the plants 
there cultivated. A second and enlarged edition of the liortus was 
brought out in 1810-13 by his eldest son, William Townsend 
Aiton (1706-1849), who succeeded him at Kew. 

AITZEMA, LIEUWE (Leo) VAN (1600-1669), Dutch 
historian and state.sman, was born at Doccum, in Friesland, Nov. 
19, 1600, and died at The Hague, Feb. 23, 1669. His most 
important work was the Saken van St act in Oorlogh in ende om- 
trent dc Vereenigtc Ncdcrlanden (1655-71), embracing the period 
from 1621 to 1668. It contains a large number of state docu¬ 
ments, and is an invaluable authority on one of the most eventful 
periods of Dutch history. Four continuations of the history, 
by the poet and historian Lambert van den Bos, were published. 
The Derde Vervolg Zijnde het vierdc Stuck van het Vervolgh op 
dc Historic^ etc., brought the history down to 1697. 

AIVALI, Turkey: see Ayvaltk. 

AIX, city of southeast France, capital of an arrondissement 
in the department of Bouches-du-Rhonc, 18 mi. N. of Marseille. 
Pop. (1936) 32,376. It is situated in a plain overlooking the Arc, 
about a mile from the right bank of the river. Aix (Aquae 
Sextiae) was founded in 123 B.C., by the Roman consul Sextius 
Calvinus. In 102 b.c. Marius defeated the Cirtibri and Tcutones 
there. In the 4th century it was the metropmlis of Narbonensis 
Secunda. Occupied by Visigoths in 477, and repeatedly plundered 
by Franks and Lombards, it was taken by Saracens in 731. Dur¬ 
ing the middle ages it was the capital of the county of Provence 
and reached its zenith after the rzth century, when the houses 
of Aragon and Anjou made it an artistic centre and seat of learn¬ 
ing. It passed with Provence to the crown in 1487, and had the 
parlement of Provence (1501-1789). In the 17th and i8th cen¬ 
turies it was the seat of the intendance of JTovence. 

The Cours Mirabeau divides the town into the new town to 
the south and the old town to the north. Aix is the seat of the 
faculties of Jaw and letters of the University of Aix-Marseille. 
The cathedral of St. Sauveur dates from the iitb, 12th and 13th 
centuries. It has a rich Gothic portal with elaborately carved 
doors. The archbishop’s palace and a Romanesque cloister ad¬ 
join the cathedral on its south side. The church of St. Jean de 
Make (13th century), contains valuable pictures. The hotel de 
viUe (17th century) contains fine wood-work and a large library 
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wi(h N'aluable mss. Aix has thermal si)rinps, remarkable for their 
heat and containini? lime and carbonic acid; baths have been 
built (1705) near the site of the Roman baths. The industries 
iiiclude flour-milling, the making of confectionery, the manufac¬ 
ture of hats and (he pre|)aration of olive-oil. Trade is in olive-oil, 
almonds and flour. 

The town, which i.s the seat of an archbi.shop and court of ap¬ 
peal and the (cntre of an acadrmic, has a court of assizes, tribu¬ 
nal of corninerce, and a chamber of arts and manufactures. It 



also has museums of arUuiuities, natural history and painting, 
and several b:nrned societies. 

Alx, Battle of (Aquae Sextiaej.—After the Roman disaster 
at Arausio {(j.v.) in 105 n.c. the great migration of the Cimbri 
and Teiitones turnerl aside to Spain, thus enabling Marius {q.v.) 
to gain breathing .sfjate to organize un<l train his “new model” 
army, Hut in loj n.c., returning (0 Gaul, these triln-s moved to 
invade Italy, the Cimbri going round the north of the Alpine 
harrier and the Teutones by the Mediterranean coast. On their 
api)roach Marius entrenched himself and refu.sed to he drawn out 
to battle, content to repulse; their assault and to acclimatize his 
men to the sight and ways of their strange and terrifying foe. 
When the host passed onwards. Marius cautiou.sly followed until 
on n.aching Atjuae Sextiae, now' Aix, 20m. N. of Marseille, a 
partial engagement was brought on by the common desire to gain 
|K)S.s(*s.sion of the only available wat(;r sup])ly. 'I'he Romans were 
8ucc(;sslul and after a two days' pause, Marius judged the mo¬ 
ment ripe for battle, having detached a force of 3.000 men to 
take u[) a concealed position on the enemy's flank, ilis cavalry 
and light infantry were then u.sed (0 draw out the Teutones to 
attack, which Marius awaited on the sIojm.* of a hill. This first 
on.slaught was stoppetl with difliculty, l>ut gradually the Romans 
pressed iheir as.sailants downhill. Before the Teutones could re¬ 
form on the level, they were struck in rear by the flank detach¬ 
ment. and their very numbers then intensified the press and their 
dithculty. The disaster was so complete that not merely the 
menace hut the tribe itself was dispensed. 

5 Vr Henry Bordeaux, La ValU (nj.'i); M A. E. Clcrc, Aquae 
Srxtuw (i0i6). 

AIX-LA-CHAPELLE: ,vee \\cnr.s. 
AIX-LA-CHAPELLE, CONGRESSES OF. Three con- 

gresse.s have met at Aix-la-Chapellt'—in i6()8, in 1748 and in 1818. 

I. The treaty of May 2, 166S, which ended the War of Devo¬ 
lution, was the outcome of that of St. Germain signed on April 
I 5 by I’rance and the rej)resentative.s of the Tritdc Alliance. The 
Treaty of Aix-la-Chnpelle left to France all the conciuests made in j 
Flanders during 1067, with all their *‘‘appartenanccs, dependances 
ft annexes*' a vague provision of which, after the peace of Nim- 
wegen (itiSo*. Louis XIV. took advantage to occupy x’illages and 
towns adjudged to him by his Chambres dc rhinion as depend¬ 
encies of the citie.s and territories accpiircd in 1668. On the other 
hand, France restored to Spain Cambrai, Aire and Saint-Omer, as 
Well as Franche Comte. The Treaty of Aix-la-Chapelle was placed 
under the guarantee of Great Britain, Sweden and Holland, by a 


convention signed at The Hague on May 7, 1669, to which Spain 
acceded. 

See Jean du Mont, baron de Carlscroon, Corps universel diplo¬ 
matique (Am.sterdam, i72()-3i). 

2. On April 24, 1748, a congres,s assembled at Aix-la-Chapelle 
to end the War of Austrian Succession, The definitive treaty was 
signed on Oct. 18. Its most important provisions were those stip¬ 
ulating for (i) a general restitution of conquests, including Cape 
Breton to France, Madras to England and the barrier towns to the 
Dutch; f 2) the assignment to Don Philip of the duchies of Parma, 
Piacenza and Gua.stalhi; (3) the restoration of the duke of Modena 
and the republic of Genoa to their former positions; (4) the re¬ 
newal in favour of Great Britain of the Asiento contract of March 
10, 1713, and of the right to send an annual vessel to the Spanish 
colonies; (5) the renewal of the article of the treaty of 1718 recog¬ 
nizing the Protestant succession in the English throne; (6) the 
recognition of the emperor Francis and the confirmation of the 
pragmatic sanction, i.e., of the right of Maria Theresa to the Haps- 
burg succession; (7) the guarantee to Prussia of the duchy of 
Silesia and the county of Glatz. 

Spain having raised objections to the Asiento clauses, the Treaty 
of Aix-la-Chapelle was supplemented by that of Madrid (Oct. 5, 
1750), by w'hich Great Britain surrendered her claims for a sum 
of i 100,000. 

See Comte C. dc Garden, Hist , des traites de paix, iii. p. ^7^ 

(1848-87). 

3. The congress or conference of Aix-la-Chajielle in iSt8 was 
primarily a meeting of the four Allied I’owers—Great Britain, 
Austria, Prussia and Ru.ssia—to decide the <]uestion of the with¬ 
drawal of the army of occupation from France and the consequent 
international relationships of the Powers. The congress, which 
oiM-ned on Oct. i, was attended by Alexander I. of Russia, Fran¬ 
cis I. of Austria, and Frederick William III. of Prussia, in person, 
(ireat Britain wa.s reprc.scnted by Lord Castlereagh and the duke 
of Wellington, Austria by Prince Metternich, Russia by Counts 
Capo dTstria and Nesselrode, Prussia by Prince Hardenberg and 
Count BtTnslorff. The due de Richelieu, by favour of the allies, 
was present on behalf of France. The evacuation of France was 
agreed to in principle at the first session, the consequent treaty 
being signed on Oct. c). The rest of the time of the congress was 
mainly occupied in discussing the form to be taken by the Euro¬ 
pean alliance, and the precautions to be adopted against a fresh 
outburst on the part of France. The proposal of Alexander I., to 
establish a “universal union of guarantee” on the broad basis of 
the Holy AlHvincc, broke down on the opposition of Great Britain; 
and the main outcome of the congress was the signature, on Nov. 
15, of two instruments; (1) a secret protocol confirming and re¬ 
newing the Quadruple Alliance established by the treaties of Chau- 
mont and Paris (Nov. 20, 1815) again.st France; (2) a pul)lic 
“declaration” of the intention of the Powers to maintain their 
intimate union, of which the object was to preserve peace on the 
basis of res|K*ct for treaties. The secret protocol was communicated 
in confidence to Richelieu; to the declaration France was invited 
publicly to adhere. 

The congress also concerned itself with the questions of the 
suppression of the slave trade and the Barbary pirates. In neither 
case was any decision arrived at, owing (i) to the refusal of the 
other Powers to agree with the British proposal for a reciprocal 
right of search on the high seas; (2) to the objection of Great 
Britain to international action, which would have involved the 
presence of a Russian squadron in the Mediterranean. A great 
variety of lesser questions was considered, but an attempt 
to introduce the subject of the Spanish colonies was defeated by 
the opposition of Great Britain. The congress represents the 
highest FHjint reached in the attempt to govern Europe by an 
international committee of the Powers. 

See W. Alison Phillips, The Confederation of Europe (2nd. ed. 1919). 

(W.A. P.) 

AIX-LES-BAINS, thermal spa and fashionable resort, east 
France, in the department of Savoie, near the Lac du Bourget, 
9 mi. by rail N. of Chambery. Pop. (1936) 8,917. The sulphur 
springs were known as Aquae Gratianae by the Romans, and the 
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FRESCO PAINTING OF THE BODHISATTVA, VAJRAPANI, A DIVINE-HUMAN 
BEING ARMED WITH A THUNDERBOLT, FROM THE CAVES OF AJANTA 

The illustrntion was taken fn.in Cave I. There are about 30 caves excavated in the south side of the fiank of the 
ravine of the river Wagura, some three and a half miles from Ajanta. India, which were used ,ts dwelling;, and 
mciTing-hails hy the Buddtiist Order from 200 B.C. to tfo- seventh century A P M.any of the inter iur walls of 
these eaves are i overed with fresco paintings, whi. h are very decorallvu. Those have been preserved and form an 
important body of evidence of pre-Hindu art in India 




AIYAR, SIR 

neighbourhood has numerous ancient remains. Over 50,000 visitors 
are ordinarily attracted annually; the main season is July-Septem- 
ber, but Aix also serves as a base for Alpine winter sports. 

AIYAR, SIR SHESHADRl (1S45-1901), Indian states¬ 
man, the son of a Brahman of Palghat, Malabar, rose from a 
humble position as translator in his native district to be prime 
minister of Mysore under the Maharaja Chamarajendra. To him 
Mysore owes many important public works and the development 
of the Kolar gold-fields. Aiyar retired in 1900 and died on Sept. 

13. 1901- 

AIYAI^ SIR TIRUVARUR MUTUSWAMY (1832- 

1895), native Indian judge of the high court of Madras, was 
bom of poor parents in the village of Vuchuwadi, near Tanjore, 
on Jan. 28, 1832. His widowed mother was forced by poverty to 
remove with Mutuswamy and his brother to Tiruvarar, where the 
former learnt Tamil, and soon set to work under the village ac¬ 
countant at a monthly salary of one ruj)ec. Aiyar worked his 
way through a series of minor offices until he was able to take 
his degree in law. He then became a judge of the Madras small 
causes court, and in 1878 he was raised to the bench of the high 
court, which office he occupied with ability and distinction for 
over fifteen years, sometimes acting as the chief justice. He at¬ 
tended by invitation of the viceroy the imperial assemblage at 
Delhi in 1877. In 1878 he received the honour of C.I.E. and in 
1893 the K.C.I.E. was conferred on him. He died suddenly in 1805. 
Aiyar took his full share in the affairs of the Madras university, 
of which he was nominated a fellow in 1872 and a syndic in 1877, 
and was well acquainted with English law, literature and philoso¬ 
phy. He was through life a staunch Brahman, devout and amiable 
in character, with a taste for the ancient music of India and the 
study of the Vedas and other departments of Sanskrit literature. 

AJACCIO, capital of Corsica, on the west coast of the 
island. Pop. (1936) 34,393- Ajaccio occupies a sheltered position 
at the foot of wooded hills on the north .shore of the Gulf of 
Ajaccio. The harbour, to the cast, is protected on the south by a 
peninsula which carries the citadel. It is deep enough to shelter 
large ships. To the southwest of the peninsula lies the Place Bona¬ 
parte. frequented by winter visitors attracted by the mild climate. 
Apart from one or two fine thoroughfares, the streets are narrow. 
The present town of Ajaccio lies about 2 mi. south of its original 
site, from which it w'as transferred by the Genoese in 1492. Oc¬ 
cupied in 1553 by the French, it again fell to the Genoese after 
the treaty of Cateau Cambrc.sis in 1559. The town finally passed 
to the French in 1768. Since 1810 it has been the capital of the 
department of Corsica. The a.s.sociations of Napoleon I with the 
town are everywhere emphasized by street-names and .statues. 
'Phe town is the scat of a bishopric (7th century) and of a pre¬ 
fect. It has tribunals of first instance and of commerce and a 
museum. Ajaccio makes cigars and macafoni and carries on 
shi()building, sardine-fishing and coral-fishing. Its exports include 
timber, oranges, citrons and skins. 

AJAIGARH, an Indian state in the Central India state.'.. It 
has an area of 788 sq.mi., and a population in 1941 of 90,596. 
The ruler, who is a Bundela Rajput, bears the title of sawai ma¬ 
haraja and has a salute of eleven guns. He resides at Ajaigarh, at 
the foot of the hill-fortress from which the state takes its name. 
This fort is situated on a very steep hill, more than 800 ft. ftbove 
the town, and contains the ruins of temples with elaborate sculp¬ 
tures. 

AJANTA (more properly Ajuntha), a village in the dominions 
of the Nizam of Hyderabad in India, celebrated for its cave hermi¬ 
tages and halls, in a wooded and rugged ravine about a^m. from 
the village. The ravine is that of the river Wagura which falls 
from the east over a bluff forming several waterfalls. The caves, 
about 30 in number, are excavated in the south side of the precipi¬ 
tous bank of the ravine, and are of two kinds—dwelling-halls and 
meeting-halls. The former have a broad verandah, its roof sup¬ 
ported by pillars, and giving towards the interior on to a hall 
averaging in size about 35ft. by 20ft. Dormitories are excavated 
opening on to this hall, and an image of the Buddha usually 
stands in a niche facing the entrance. In the larger caves pillars 
su(^rt the roof on all three sides, forming a sort of cloister run- 
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ning round the hall. The meeting-halls which back into the rock 
about twice as far as the dwelling-halls, were used as chapter- 
houses for the meetings of the Buddhist Order. The oldest caves 
date from 200 u.c. to a.d. 200. the next belong approximately 
to the 6th, and the youngest to the 7th century a.d. Most of the 
interior walls of the caves are covered with fresco paintings, of 
considerable merit, and somewhat in the early Italian style. When 
first discovered, in 1817, these frescoes were in a fair state of 
preservation, but they fell later into decay. The remains arc now 
properly preserved, and form, with copies of those destroyed, 
imiKirtant evidence as to pre-Hindu art in India. Ajanta was a 
kind of college monastery. 

AJAX (I.) the Greater Gr. Aias, son of Telamon, king of 
Salamis. In Homer’s Iliad he is described as of great stature and 
colo.s.sal frame, second only to Achilles in strength and bravery. 
He engaged Hector in single combat and, with the aid of Athene, 
rescued the body of Achilles from the hands of the Trojans. In 
the competition between him and Odysseus for the armour of 
Achilles, Agamemnon, at the instigation of Athene, awarded the 
prize to Odys.seus. This so enraged Ajax that it caused his death 
{Odyssey, xi. 541). According to a later and more definite story, 
accepted by Sophocles as the basis of his drama, his dis¬ 
appointment drove him mad; he rushed out of his tent and fell 
upon the flocks of sheep in the camp under the impression that 
they were the Greeks; on coming to his senses he slew himself with 
the sword which he had received as a present from Hector. From 
his blood sprang a red flower {see Hyacinthus) which bore on 
its leaves the initial letters of his name AI, also expressive of 
lament (Pausanias i. 35. 4 ). He was the tutelary hero of the 
island of Salamis, where he had a temple and an image, and where 
a festival called Aiantcia was celebrated in his honour (Pausanias i. 
35 )- 

II.. the Lesser, son of Oileus, king of Locris, called the “lesser” 
or Locrian Ajax, to distinguish him from the son of Telamon. 
In spite of his small stature, he held his own amongst the other 
heroes before Troy; he was brave, next to Achilles in swiftness of 
foot, and famous for throwing the spear. But he was boastful, 
arrogant, and quarrelsome. Athena wrecked his ship on his home¬ 
ward voyage {Odyssey, iv. 499), presumably for his crime (not 
definitely mentioned by Homer) in dragging Cas.sandra from the 
statue of the goddess, during the sack of Troy, and violating her. 
This led to the thousand years’ penance of his people; neverthe¬ 
less, he was worshipped as a national hero by the Opuntian 
Locrians (on whose coins he appeared), who always left a vacant 
place for him in their battle line. 

See articles in Roscher’s Lexikon and Pauly-Wissowa, Realencyklo- 
piidie; L. R, Farnell, Hero-Cults, pp. 293 et seq. and 305 ct seq. , 

AJMERE or AJMER, a city of India in RajpuUina, which 
gives its name to a district and alsi) to a petty province called 
Ajmere-Merwara. Pop. of the city (1941) 147,258. It i.s on the 
lower slopes of Taragarh Hill, in the Araxalli mountains. To the 
north of the city is a large artificial lake called the Ana Sagar, and 
farther up the valley is a new lake, the Foy Sagar, from which the 
water .supply of the place is now derived. 

The chief object of interest is the darga, or tomb of the famous 
Mohammedan saint Muin-ud-din Chishti. It is situated at the foot 
of the Taragarh hill, and consists of a block of white marble 
buildings without much pretension to architectural beauty. To 
this place the emperor Akbar, with his empress, performed a pil¬ 
grimage on foot from Agra in accordance with the terms of a vow 
he had made when praying for a son. An ancient Jain temple con¬ 
verted about A.D. 1200 into a mosque, is situated on the lower 
slope of the Taragarh hill. With the exception of that part used 
as a mosque, nearly the whole of the ancient temple has fallen 
into ruins, but the relics are not excelled in beauty of architecture 
and sculpture by any remains of Hindu art. Forty columns sup¬ 
port the roof, but no two arc alike, and great fertility of invention 
is manifested in the execution of the ornaments. The summit of 
Taragarh hill, overhanging Ajmere, is crowned by a fort, the 
lofty thick battlements of which run along its brow and enclose 
the tableland. The walls arc 2m, in circumference, and the fort 
can only be approached by steep and very roughly paved planes. 
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rommandcd by (he fort and the outworks, and by the hill to the area of 96 sq.m., and was the capital of the kingdom of Kosala, 


west. Ajmere was founded about the year a.d. 145 by Ajaipal, a 
(’hauhan. who established the dynasty which continued to rule the 
country (with many vicis.situdes of fortune) while the repeated 
waves of Mohammedan invasion sw'cpt over India, until it eventu¬ 
ally b«5Came an ap{)anage of the crown of Delhi in 1193. Its in¬ 
ternal government, however, was handed over to its ancient rulers 
upon the payment of a heavy tribute to the conquerors. It then 
remained feudatory to Delhi till 1365, when it was captured by 
the ruler of Mewar. Akbar took it back in 1536; and it continued 
in the hands of the Moguls, with occa.sional revolts, till 1770, 
whe!i it was ceded to the Mahrattas, from which time up to t 8 iH 
the unhappy district was the scene of a continual struggle, being 
seized at different times by the Mewar and Marwar rajas, from 
whom it was so often retaken by the Mahrattas. In 1818 the latter 
ceded it to the British in return for a payment of 50,000 rupees. 

The modern city is an impiortant administrative and railway 
centre. It is well laid out with wide streets and hand.some hou.ses. 
The city does an active trade in salt which is imported in large 
(|uanlities from the Sambar lake and Ramsur. Oil-making is also 
a profitable branch of trade, (“otton cloths are manufactured to 
some extent, for the dyeing of which the city has attained a high 
reputation. The educational institutions include the Ma>’o Kajku- 
mar college, oiicnc'd in 1H75, for (raining the sons of the nobles 
of Rajputana, on the lines of an English public school. 

.Seven milc-s from .Ajmere lies the lake of Pushkar, one of the 
most sacred |)ieces of watc-r in India, where a [)ilgritn fair is held 
every autumn, and Brahma has the only temple dedicated to him 
in India. 

The district of Ajmere, which forms the largest part of the 
proN'ince of Ajmere-Merwara, has an area of :?.i:’5 square miles. 
Population 378,(^60, inclusive of Ajmere city. Besides the city of 
Ajmere, the district contains the military station of Nasirabad, 
with a population of ugro;!. 

AJMERE-MERWARA, a B rifish district of India, in Raj¬ 
put ana agency, consisting of the two districts of Ajmere and Mer- 
uara, separated from eacli other and isolatc-d amid Indian slates. 
Pop; (i()4i) 583,6(^3. The administration is in the hands of a 
commissioncT. subordinate lo the governor-general's agent for 
Rajiiutana. The capital is Ajmere city. The area is 2,400 scj.mi. 
The* Aravalli range is the distinguishing feature of the district. 
7 ’he range of hills which runs bcMwTen Ajmere and Na.sirabad 
marks the watcTslied of the continent of India. The rain which 
falls on one side drains into the t'hambal, and so into the Bay of 
Bengal; that which falls on the other side, into the Euni, W'hich 
discharges itself into the Riinn of rutch. The province is on the 
border of what may be callc'd the arid zone; it is the debatable 
land between the northeastern and .southwestern mon.soons, and 
beyond the influence of either. The soul Invest monsoon sweep.s 
np the Nc'rbudda vallc'v from Boml>ay and crossing the tableland 
at Neemuch gives cojiioiis supplies to Malwa. Jhalawar and Kolah 
and the countries W'hich lie in the course of the Chambal river; 
but it is only when the monsoon is in considerable force that 
Merw'ara gets a plentiful sui)ply from it. The northeastern mon¬ 
soon sweeps up the valley of the ('langc'S from the Bay of Bengal 
and waters the northern part of Rajputana. but hardly penetrates 
farther west than the longitude of Ajtnere. The agriculturist in 
Ajmc're-Merwara can thus rarelv rc'K' upcm two good harvests in 
succession. .A district subject to such conditions can hardly be 
free from famine or scarcity for an>- lc-ng(h of time, but the pop¬ 
ulation, having declined in the period from iS()i-ic)2i, showed a 
steady increase after ic)2i. Among Hindus, the Rajputs are land¬ 
holders. and the Jats and (injars are cultivators. The Jains arc 
traders and money-lenders. The aboriginal tribe of Mers are di¬ 
vided between Hindus and Mohammedans. The chief crops arc 
millet, wheat, cotton and oil-seeds. There are several factories for 
ginning and pressing cotton, the chief trading centres being Bca- 
war and Kekri, 

AJODHYA, an ancient city of India, situated on the right 
bank of the Hogra. in the Fyzabad district of the United Prov¬ 
inces. Tn remote anticjuity Ajodhya was one of the largest and 
most magnificent of Indian cities. It is said to have covered an 


the court of the great king Dasaratha, who was the father of 
Rama, the hero •of the Ramayana. The opening passages of that 
epic recount the magnificence of the city, the glories of the mon¬ 
arch and the virtues, wealth and loyalty of his people. A period 
of Buddhist supremacy followed the death of the last king of the 
Solar dynasty. On the revival of Brahmanism, Ajodhya was re¬ 
stored by King Vikramaditya 57 b.c.). Kosala has claims to 
! be (he Ijirthplace of the founders of both Buddhism and Jainism. 

The Chine.se traveller, Hsiian Tsang, in the 7th century, found 20 
I Buddhist temples with 3,000 monks at Ajodhya among a large 
j Brahmanical population. The ancient city is now represented by 
a heap of ruins, with a few' fine temples, and the modern town is 
only a .small suburb of Fyzabad. 

AKA HILLS, a tract of country on the north-cast frontier of 
India, occupied by an independent tribe called the Akas. It lies 
‘north of (he Darrang district of eastern Bengal and Assam, and is 
bounded on the cast b}- the Datla Hills and on the west by inde¬ 
pendent Bhutia tribes. The Aka country is very difiicuIUof access, 
the direct road from the plains leading along the precipitous chan¬ 
nel of the Bharcli river, which divides the Aka from the Datla 
count r\-. 

The Akas are a bra\e people, and (he men are strong and w'cll- 
made. They have clans graded socially, a dual organization and 
burial of the dead. They worship the Bhareli ricer annualh’, 
poison their arrow.s with aconite and play both varieties of no.se 
llule. 

The re])utation of the Akas as raiders is sufficiently showai 
in the division of the tribe into two clans, the Hazari-khoas 
or “eater.s of a thousand hearths," and the Kapah-chors or 
"thieves that lurk in the cotton fields." In the early >cars of Brit¬ 
ish occupation, about iSjq, they gave much trouble; and in 1SS3 
they broke out once more into their old habits. They raided into 
the British district of Darrang and carried off several native for¬ 
est ofticers as hostages. An expedition was sent against them under 
Gen. Sale Hill with 860 troops, which was compilctely successful. 
Living among them as a labouring but not servile class is the 
Niggiya or Khoa tribe divided into four clans. 

Scr Nevill, ‘‘The Akas,” Census Report, 19:1, I. App. B. i. 

AKALKOT, a native state of India, in the Deccan and 
Kolhapur agency. It forms part of the Deccan tableland, and has 
a cool climate. Area 473 sq.mi.; pop>. (1931 ) 92.605; (1941 ) 103,- 
903. The tribute is L \ ,000. The slate is under British management. 

The town of .Akalkot is situated near the Great Indian penin¬ 
sula railwav, which traverses the state. Top. (1041) 15,810. 

AKAN, :i (iold Coast tribe inhabiting the Koforidua district 
of the Accra hinterland, neighbours of the Eanti and Ashanti, 
with whom they probably share a common origin, their language 
being closely related to these two idioms, and their organization 
being the same. 

See Sarbah, Fanti Customar\ Law (1904). 

AKBAR, JELLALADIN MOHAMMED (1542-1605), 

(he greatest and wisest of the Mogul emperors of India. He suc¬ 
ceeded lo the throne in 1556, but his position was not an enviable 
one. He was under the regency of Bairam Khan, a dcspiotic Tur¬ 
koman noble, until in 1560 he took the government into his own 
handsr The first seven years of his reign were entirely occupied 
by warfare; he established his authority in the Punjab and in the 
districts of Delhi and Agra. In 15P7 he assaulted Chitor and con¬ 
quered Ajmere, and three years later he obtained possession of 
Oudh and Gwalior. In 1572 he conquered Gujarat and made the 
province a Mogul viccroyalty: his generals drove the Afghans 
from Bengal, and six years later Orissa was annexed. By 1594 
Akbar had further annexed Kabul. Kashmir, Sind and Kandahar. 
Having now a far greater part of India under his sway than had 
ever owed allegiance to one ruler, he did not rest, but attacked 
the Deccan, seizing Berar. 

Great as he was as a conqueror, Akbar is chiefly remembered 
for his wonderful administrative ability. In order that taxation 
should be on a sound basis, he instituted accurate surveys and 
fought extortion. He develo|)ed commerce and invented a feudal 
organization, whereby tributary rajas took their places by the side 
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of his own Mogul nobles in military matters. He examined care¬ 
fully all the religious beliefs of his varied subjects, and finally 
adopted for himself a pure deism which, so far from militating 
against individual creeds, embraced them all. He gained for him¬ 
self the title “Guardian of Mankind’’ for his toleration and wide 
sympathies. A muniticent patron of the arts, he established 
schools throughout the empire where, without discrimination, 
Hindus, Muslims and Parsis might study together. Abul Fazl 
{q.v.), one of the scholars surrounding Akbar at the court, wrote 
a splendid record of the emperor s reign (Akbar Nameh). 

For the general history of his reign see India, History; see also G. B. 
Malleson, Akbar, “Rulers of India" scries (1H90). 

AKCHA, a town and khanate of Afghan Turkistan, 42m. VV. 
of Halkh on the road to Andkhui. It is protected by a mud wall 
and a citadel. Estimated population 8,000, chiefly Uzbegs. The 
khanate is small, but well watered and populous. The rivers which 
rise in the southern mountains no longer reach the Oxus, but end 
near Akcha in vast swamps filled in flood time with debris of hill¬ 
side plants. 

AK££, the West African name of a small tree (Blighia sapida) 
of the soapberry family (Sapindaceae), native to Guinea, and al.so 
of its important food fruit. Introduced in 177S into Jamaica, 
which now exports the fruit, its cultivation has spread throughout 
most of tropical America. The .shrub-like, stiff-branched tree, 
sometimes 20 ft. to 30 ft. high, bears handsome red or orange- 
coloured fruits, about 3 in. long, in small clusters at the tips of 
slender branches. The fruit, which is a soft-walled capsule, 
splits when ripe into three sections, from apex to base, displaying 
round, shining, black seeds, attached to the ba.se by large whitish 
or yellowish fleshy arils. When cooked the arils bear a resemblance 
to a line omelette both in taste and in appearance; the Latin- 
Amcrican name scso vegetal (vegetable brain) is .significant of 
(heir form. 

AK£N, a town of Germany on the Elbe in the south-east of the 
district of Magdeburg, Prussian Saxony. Pop. (1939) 12,490. 
Chemicals and oils arc manufactured. There is considerable transit 
trade on the Elbe, and petrol storage. 

AK£NSID£, MARK (1721-1770), English poet and phys¬ 
ician, w^as born at Nowcastle-on-Tyne. He was (he .son of a 
butcher, and was .slightly lame all his life from a wound he re¬ 
ceived as a child from his father’s cleaver. lie was sent (1730) 
to Edinburgh to study theology with a view to becoming a minis¬ 
ter, but in fact studied medicine, and seems to have drifted to a 
mild dei.sm. His politics, says Dr. Johnson, were characterized by 
an “impetuous eagerness to subvert and confound, with very little 
care what shall be established,” and he is caricatured in the 
rcjuiblican doctor of Smollett’s Peregrine. Pickle. He had already 
acquired a considerable literary reputation when he came to Lon¬ 
don, about the end of 1743, and offered his Plca.mrcs oj the 
Imagination to Dodsley for £120. Dodsley thought the price ex¬ 
orbitant, and only accepted (he terms after submitting the m.s. 
to Pope, who assured him that this was “no everyday writer.” 
The three books of this poem appeared in Jan. 1744. It was trans¬ 
lated eventually into German, French and Italian, and gained a 
general success. 

Akenside had taken a medical degree at Leyden and then tried 
to establish himself in medical practice at Hampstead. His life¬ 
long friend, Jeremiah Dyson, took a house there, and did all he 
could to further his friend's interc.st in the neighbourhood; but 
Akcnsidc’s arrogance and pedantry frustrated these efforts, and 
Dyson then took a house for him in Bloomsbury square, making 
him independent of his profession by an allowance which enabled 
him to “keep a chariot,” and to live “incomparably well.” In 1746 
he wrote his much-prai.sed “Hymn to the Naiads,” and began to 
contribute to Dodsley’s Mnseum, or Literary and Historical 
Register. He was now 25 years old and began to devote himself 
almost exclusively to his profession. He was an acute and learned 
physician. In Jan. 1759 he was appointed assistant physician, and 
two months later principal physician to Christ’s Hospital, but he 
was charged with harsh treatment of the poorer patients. At the 
accession of George III. both Dyson and Akenside changed their 
political opinions, and Akenside’s conversion to Tory principles 
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I was rewarded by the appointment of physician to the queen. 

I Dyson became secretary to the Treasury, lord of the Treasury, 
and in 1774 privy councillor and cofferer to the household. Aken¬ 
side died on June 23, 1770, at his house in Burlington street. 

See Dycc’s Life oj Akenside prefixed to his edition of the Poetical 
Works (1835) ; also Johnson’s Lives of the Poets, and C. Bucke, Life, 
Writings and Genius of Akenside (1832). 

AKHALTSIKH (Georgian AA-//a/fxjTAc=.“Ncw Castle”), a 
town in the Georgian S.S.R. It is situated in 41® 40' N. and 42® 
55' E. at an altitude of 3,375 ft. on a tributary of the Kura river. 
The new town is on the right bank, the old on the left. Pop. 
about 15,000. Capital of the former province of Meschia or 
Samtskhe, it appears as a fief of the feudal house of Jaqeli c. 1203. 
By the 13th century, the Jaqt'lis acquired the whole principality 
of Meschia with the title of Atabegs (hence another name of the 
l)rovincc; Saatabago). The separatist tendencies of Meschia first 
manifested in 1268 came to a break with the crown of Georgia 
under the Atabcg Quarquare II, w'ho was referred to in the west as 
“duke of Akhaltsikhc” or “of Georgiana,” in 1463. But in the 
16th century the principality became tributary to the Ottoman 
empire. In 1625 the Atabcg Beka III turned Moslem and was 
created by the sultan pasha of Akhaltsikhe, wLich rank was borne 
by the rulers of Meschia until the Turkish suppression of this 
va.ssal principality in 1744. In 1828 Akhaltsikhe was taken by the 
Russians and the whole province incorporated in the Russian em¬ 
pire. There is trade in silk, honey and wax. Brown coal is found 
in the district. Its silver filigree work is famous. It is on the trade 
route to Turkey for caravans, but it has no railw'ay communica¬ 
tions. (.SVe Gkoroia.) 

AKHENATON; see Ikhnaton. 

AK-HISSAR or Akhisak (anc. Thyathira, the “town of 
Thya”), a Turki.sh town situated in a fertile plain on the Gurdiik 
Chai (Lycus), in the Mani.sa vilayet, 58 mi. N.E. of .Smyrna. Pop. 
22,739. Thyateira was an ancient town re-peopled with Mace¬ 
donians by Seleucus about 290 h.c. It became an important .sta¬ 
tion on the Roman road from Pergamum to Laodicea, and one of 
the “Seven Churches” of Asia (Rev. ii, iH), but was never a 
metropolis or honoured with a neocorate, though made the centre 
of a convent ns by Caracalla. "Hie modern town is connected with 
Smyrna by railway, and exjiorts cotton, wool, opium, cocoons and 
cereals. Cotton of excellent quality is grow'n in the neighbourhood, 
and the place is celebrated for its scarlet dyes. 

See W. M. Ramsay, Letters to the Seven Churches (1904) ; M. 
Clerc, De rebus Thyatirenorum (1S93). 

AKHMIM, a town of Upper Egypt, on the right bank of the 
Nile, 67m. by river south of Asyut, and 4m. above Suhag, on the 
opposite .side of the river. It has several mosques and two Coptic 
churches, maintains a weekly market, and manufactures cotton 
goods, notably the blue shirts and check shawls with silk fringes 
wmrn by the poorer classes of Egypt. Outside the wali.s are the 
scanty ruins of two ancient temples. In Abulfeda’s days (13th 
century a.d.) a very imposing temple still stood here, Akhmim 
was the Egyptian Apu or Khen-min, in Coptic Shmin, known to 
the Greeks as Chemmis or Panopolis, capital of,the 9th or Chem- 
mite nome of Upper Egypt. Herodotus mentions the temple dedi¬ 
cated to “Perseus” and asserts that Chemmis was remarkable 
for the celebration of games in honour of that hero, after the man¬ 
ner of the Greeks, at which prizes were given; hut it is possible 
that he confused Coptos (q.v.) with Chemmis. .Strabo mentions 
linen-weaving as an ancient industry of Panopolis, and it is not 
altogether a coincidence that the cemetery of Akhmim is one of 
the chief sources of the beautiful textiles of Roman and Coptic 
age that are brought from Egypt, Monasteries abounded in this 
neighbourhood from a very early date. Nonnus, the Greek poet, 
was born at Panopolis. 

AKHTAL (aheh-tahr) (Ghiyath ibn Harith) (c. 640- 
710), Arabian poet of the Omayyad period, belonged to the tribe 
of Taghlib in Mesopotamia, and was, like his fellow tribesmen, 
a Christian, enjoying the freedom of his religion, while not tak¬ 
ing its duty very seriously. Akhtal, Jarir and Ferazdaq form a 
trio celebrated among the Arabs, but as to relative superiority 
there is dispute. Abu ‘Ubaida placed him highest of the three oa 
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the ground l.hat amongst his poems there were ten flawless 
(jiiiidus (“elegies' ^ and ten more which were nearly so, and that 
this could not be said of the other two poets. 

StM- Diwdn de Ahtal Kfproduction pkotolitliof^raphiqut du manu- 

rii de Bagdad, avec pr^Jace et variantes par Ic P. A. Salhani 
(Beirut, t*)OS) ', Le iJiwdn d'al~A(^f,<U reproduit par la photoUtho- 
^rophie s'uprc, tin maniisiril truuve au Yemen, avec prSface, gloi- 
satres . . . par le Or. Kiigenio Griflini (Beirut, igo7>. A full ae- 
count of the poet anrl his times i.s given in II. Lammeas’ Le chnntrc 
lies Omindfs (Paris, rSg.O (a reprint from the Journal Adatique hir 
iH <)4 ). 

AKHTYRKA, a town in the rkrainian S.S.R. It is situated 
in 50'" 20' N. and 34'52' K. near the \ orskla river, on the railway 
from Kiev to Kharkov, its beautiful catheriral, built in 1753, 
was designed by Kastrelli. Jt is a trade centre for fruit, sugar- 
beet, (orn, cattle and domestic woollen industries. Jt was founded 
by 1 ‘oles in Population 27,302. 

AKKA (Tikki-'Iikki), a race of African pygmies first seen 
by the traveller ( 1 . A. .Schweinfurth in TH70, in the Mangbettu 
country, northwest of Albert Nyan/.a. The home of the Akka is 
the den.se forest zone of the Aruwimi district of the Congo state. 
They form a branch of the primitive pygmy Negroid race, and ap¬ 
pear to be divided into groups, each with its own chief. The aver¬ 
age height of the race would seem to be somewhat under 4 ft. 
'I'hey are of the colour of loftee slightly roasted, with hair almost 
the same colour, woolly and tufted; they have very projecting 
jaws. Hat nose.s and protruding lips. An abdominal protuberance 
makes all Akka look like pot-bellied children, and the spine hol¬ 
lows into a (urve like an S. These characteristics tend to disap- 
{lear. 'I'here is a lendt'ncy to steatojiygia among the women. They 
arc nomads, hunt game in the forests with poisoned arrows, with 
pitfalls and springs set everywhere, and with traps. They collect 
ivory and honey, manufaiture poi.son, and exchange these for 
(ereals, tobacco and iron weapons. In dress, weapons and uterusils 
they are as the surrounding Negroes. They build round huts of 
branches and leaves in (he forest clearings. 

BiniKK.RAprrv.—A. de Ouatref.iges, The Pygmies (1805); G. A. 
.S( hweinturth. Ilenrt of Africa (I.onddn, 187s); Dr. W. Pleyte, 
Chapilres suppUmentaires du Livre dcs Moris, traduction rt commeu- 
tairr (I.eidcn, 1883); .Sir U. H. Johnston, Vtianda Protectorate 
(T.ondon, kioj). 

AKKAD, an ancient country (for (he town .sometimes called 
Akkad .see under A(;ade), northern Babylonia. The alluvial part of 
Mesopotamia was known in am ient titnes as Sumer and Akkad. 
Akkad was the narrow s(ri|) of land where the rivers approached 
one another most closely, and included the cities of Kish, Baby¬ 
lon, Sipfiar, Borsippa, C'ulha (</</.v.) and Opis. Tor details see 
Mesocotamia: Andctit Ccoe^ruphv. 

AKKADIAN: sec Ac’C'Adian. 

AKKERMAN, Rumania: .see C'etatea Alha. 

AKMOLINSK, a town and province of the Kazakh Soviet 
S.R. The boundaries of the province arc, north, northern Kazak¬ 
stan; east. Pavlodar; south, Karaganda; west, Kustanaisk prov¬ 
ince. In the north the province is clotted with salt lakes, sloping 
south to a plateau f 1.600 ft.), to the east of which i.s a .spur 
formed by llie d.\ ing out of the Tarbagatai range containing gold, 
copfier and coal. 

'.Phc Spa.sski copiicr mines are in the province and w'cre re¬ 
started in near them are the Karagandinask coal beds, esti¬ 

mated at 6,000,000.000 ton^; the two are connected by rail and 
arc' linked to the main railway. 

'I'he southeast i.s a wide, waterless de.'^ert, the Bak-pak-dala or 
Hunger steppe. Tile climate is dry and continental, the rainfall 
(average vS-i6 in.) i.s mostly in heavy thunderstorms, moisten¬ 
ing the surface only. Dry. strong northeast winds, dusty in sum¬ 
mer, prevail all the year, in winter as the Buran gale, .sweeping 
the snuw away and exposing the ground to five months of frost. 

At Akmolinsk city (avt'rage tcmpeiaturc January 1.5° F.. July 
70” F.; yearly rainfall 9 in ). south of latitude so’’, the steppe is 
salty soil, with sparse wormwood, blue-gray grass, and plants 
with drought resisting devices, hairs, pungent oils, thick leaves, 
etc., and animals such as suslik, hamster, jerboa and, rarely, 
s.aiga antelope. North of latitude 50® there is more moisture and 
better soil; in spring it is gay with tulips, irises, etc.; and in i 


summer with white feather gra.ss. The southern part of this area 
is inhabited by Kirghiz (in the Chu valley). The nomad Kara 
Kirghiz rear sheep, horses, camels, cattle and goats, following 
the pasture. 

The city had a population in 1939 of 35,800. 

Near the northern boundary of the province, wheat and barley 
are successfully grown, and the population con.sists mainly of 
Russian pca.sants. The town of Akmolinsk. on the Ishim river, 
is on the caravan routes from Tashkent and Bukhara to the 
north. 

AKOLA, a town and district of India, in Berar, otherwi.se 
known as the Hyderabad Assigned Districts. The town is on the 
Murna tributary of the Puma river, Akola proper being on the 
west bank, and Tajnapeth, containing the government buildings 
and European residences, on the east bank. It had a pop. (1941) 
of 62,564. It is walled, and has a citadel built in the early years 
of the 19th century. Akcfla is one of the chief centres of the 
cotton trade in Berar, and has numerous ginning factories and 
cotton presses. Among the educational establishments are a 
government high .school, and an industrial school supported by 
a Protestant mission. 

The district of Akola as reconstituted in 1905 had an area of 
4,093 sq.mi., the population of this area in 1941 W3is 907,742. 
The surface of the country is generally Hat. the greater part 
being situated in the central valley of Berar. On the north it is 
bounded by the Melghat hills. By the addition of Basim and 
Mangrul ialuks in 1905, the district includes the eastern part of 
the Ajanla hills, W'ith peaks ri.sing to 2,000 ft., and the tableland 
of Basim. 

North of the Ajanta hills the countr>’ is drained eastward by 
the Puma affluent of the Tapti and its tributaries. The heat 
from April to mid-June is very great hut even during the hot 
season the nights are eool. The annu.il rainfall averages 34 in. 
In the Puma valley the soil is everv'where a rich black loam 
particularly .suitable to cotton, and nearly (he whole of the land is 
cultivated. The history of Akola is not di.stinguished from that 
of the other portions of Berar. 

AKRON, a city of Ohio. U.S.A., 3; mi, S.-by-E. of Cleveland, 
on the Little Cuyahoga river; the county seat of Summit county. 
It is about T,ooo ft. above sea level, on one of the highest spots in 
the slate, whence its Greek name. The surrounding country is hilly 
and there are 20 lakes within 12 mi. of the city. On its northern 
boundary the Big Cuyahoga river flows through a gorge of great 
beauty, spanned by High Level bridge. The main approach from 
the north and cast is by the North Hill viaduct, 135 ft. high and 
2,Sto ft. in length. Akron is served by (he Baltimore and Ohio, 
the Erie, the Pennsylvania and the Akron. Canton and Youngs- 
foAvn railways. A belt line encircles the industrial .section. There 
is a municipal airport four miles from dowmlown Akron. It con¬ 
tains 900 acres, a $120,000 administration building, 200,000 sq. 
yd. of hard-surfaced runways and a testing laboratory. The Ohio 
canal, abandoned by commercial traffic, supplies water to some 
of the industries from lakes south of the city and serves as a 
pleasore route to the Portage lake slate park near by. The city 
.covers 55 sq.mi. Pop. (1930) 255,040 and 244,791 in 1940. 

Tlie important period in Akron’s history began about 1910. The 
town w’as settled about 1825 and incorporated as a village 
in 1836; became the county seat in 1842 and was chartered 
as a city in 1865. Through the iqlh century it had a normal 
gradual development, due at first to its position on (he Ohio 
canal, later to the completion of the railway which is now the 
Erie and still later to the manufacture of clay products and rolled 
oats. The pioneer rubber factor>' was established by Dr. B. F. 
Goodrich in 1870, and others came into existence with the exten¬ 
sion of the uses of rubber for bicycle tires, heels and soles, belt¬ 
ings for machinery, ela.stir stockings, insulated wire and many 
other purposes. By 1900 the population had increa.sed to 42.728, 
and in igio it was 69,067, 

Then began a phenomenal growth. Between 1910 and 1920 the 
population of the city tripled. The aggregate value of its manu¬ 
factured products rose from $73,158,000 in 1909 to $558,962,000 
in 1919; the average number of wage earners in the factories 
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increased from 15,831 to 65,054. Postal receipts were quadrupled 
All this was due chiefly to the demand for tires and other rubber 
products by the automobile industry. Akron’s 30 rubber factories 
have 500 ac. floor area and produce 32,000 articles, ranging from 
rubber bands to balloons and dirigibles, and including a daily out¬ 
put of 125,000 automobile tires. They use about half of all the 
crude rubber imported into the United States, or nearly 40% of 
all produced in the world. 

The older industries (oatmeal, matches and sewer pipes) are 
still important. The town produces also puffed grains for break¬ 
fast foods, chemical stoneware, porcelain insulators, toy marbles 
and porcelain moulds for rubber articles. 

During the war of 1914-18 more than 1,000 aircraft were 
built by Akron companies, and the city is a centre for the pro¬ 
duction of the lighter-than-air variety. Fishing tackle, rubber 
factory equipment, .steel automobile rims, sewer-pipe and well¬ 
drilling machinery are other characteristic products. Siilt and 
sulphur are refined, and zinc oxide is produced. 

The production of synthetic rubbers—Ameripol, Buna, Chemi- 
gum, Koroscal and Pliofilm—is one of (he city's newest indus¬ 
tries. Parts for aeroplanes also are fabricated there. 

The rapid industrial development stimulated progre.ss in other 
directions. Exi)enditures by the city for health and sanitation 
increa.sed from $53,231 in 1910 to $517,000 in 1938; for education 
from $277,454 to $4,336,000. A municipal water system and a 
sewage-treatment plant were provided at a cost of $21,000,000, 
and an imposing municipal building was erected. Experts sur¬ 
veyed the public-school system (1917) and prepared a city plan 
(1919). A city planning commission created in 1920 secured the 
adoi)tion of a zoning ordinance in 1922. More than 3.000 ac. of 
park area are in or near the city, including a fine munici{)al golf 
course. The Portage lakes also provide excellent recreation sites. 
From 1920 the charitable agencies were jointly financed by a 
“community chest” operated by the Belter Akron F'ederation. 

The University of Akron, which is a part of the free public- 
school system of the city, was created in 1913, when the city 
council accepted as a nucleus the plant and endow'nient of 
Buchtcl college, which had been founded in 1870 and named after 
its chief benefactor, John R. Buchtel (1822-92), a businessman 
of Akron. Fellowships for research in the chemistr>' of india- 
rubber h;we been established by the Goodyear and the Firestone- 
Tire and Rubber companies. In 1940-41 the enrolment in the 
university was about 3,000. 

Because of the dominating industries Akron’s population has a, 
preponderance of men (130 males to 125 females in 1939, al¬ 
though the ratio declined in recent years); a high proportion of 
skilled and semiskilled labour; relatively high wages; and a high 
proportion of men engaged in gainful occupations. Of child 
labour and illiteracy there is little. The population was not con¬ 
gested, even after the period of rapid growth. Small detached 
or semidetached dwellings are the rule. In 1940 58% of the 
homes were owned by their occupants. 

A “home rule” charter went into effect Jan. i, 1920. Under it 
Akron adopted the city-manager form of government, but after 
four years this was discarded and the executive duties were trans¬ 
ferred to a mayor elected at large. The old Portage trail, u.sed 
by the Indians in carrying their canoes from the Cuyahoga river 
(0 the Tuscarawas river in the journey from Lake Erie to the 
Ohio, runs through the city. It is marked at each end by com¬ 
memorative tablets and bronze figures of Indians. A house 
once occupied by John Brown, the abolitionist, still stands in the 
western part of the city. 

AKSAKOV, SERGEI TIMOFEYEVICH (ijgi-iSsQ), 
Russian writer, grandson of Sergei Aksakov, a country squire 
who founded a colony in the Ba.shkir steppe, was born at Ufa, 
Orenburg, on Sept. 20, 1791, and died in Moscow on April 30, 
1859. He studied at the University of Kazan, and in 1808 en¬ 
tered the civil service in St. Petersburg (Leningrad). In 1815 he 
married and returned to the Urals to cultivate his estate. He dis¬ 
sipated his fortune after ten years of estate management, and 
found, through the influence of Shi.shkov, a place in the censor¬ 
ship at Moscow. There his house became a centre of Slavophil¬ 


ism. In 1832 he met Gogol, in whom he recognized a genius un¬ 
spoiled. as he thought, by foreign influence. His friendship with 
Gogol led him to write himself, and. though that friendship was 
clouded in later years, it is to Gogol that Ak.sakov owed his in¬ 
spiration. Ak.sakov draws on the history of his pioneer grand¬ 
father, a great figure of the family autocrat in a primitive com¬ 
munity, wonderfully depicted, w'ith the marriage of his own father 
and mother, and with his own schooldays. All these books are 
Rus.sian classics. They give a picture of Russian rural life be¬ 
fore the liberation of the Serfs remarkable in itself, and beautiful 
because of the author's keen, sensuous appreciation of nature, 
but interesting from the purely literary' point of view in the de¬ 
velopment of the novel. Aksakov, to ciuote Prince Mirsky, “came 
nearer than any other Russian writer, even than Tolstoy in IFiir 
and Pracc, to a modern, evolutionary, continuous presentation of 
human life, as distinct from the dramatic and incidental presenta¬ 
tion customary to the older novelists.” 

His best known works are: Chronicles of a Russian Family (1856, 
trans. by M. C. Beverley, 1Q24) ; RrcolUclions (1850), trans. by J. D. 
r^uff under the title: Autohiof^raphy of a Russian Sclioolhoy (1917, 
repr. ic)J4) ; i’ears of Childhood (185S: trans. by J. D. Duff, iQiO, 
repr. 1023). Aksakov’s other iniiiortanl work is his Recollertions of 
Gogol, which is (he most important contemporary record of that great 
writer. 

Ilis elder son, Konstantin Si’.Rc.KYEVini Aksakov (1817- 
jS6o), Slav'Ophil author, was born at Moscow on April 10, 1817, 
and (lied in the Island of Zante in Greece on Dec. 19, i860. 

His younger son, Ivan Skrcf.yevich Aksakov (1823-1886), 
Ru.ssian Slavophil writer, was born at Nadezhdin in Ufa, on S(*pt. 
20, 1823, and died at Moscow on Jan. 27, 188O. He studied law 
at St. Petersburg, and later entered the Moscow division of the 
Senate. At various periods he edited or establi.shecl weekly and 
daily papers, the Mo.scow Sbornik, the Den (1861-05), the 
Moskva (.1807), which was three times suppressed by the Gov¬ 
ernment, and later, in 18S0, the Rus, an organ of the Slavophil 
party. Between 1840 and i8(»o Aksakov wrote numerous radical 
and political poems. His n'alistic poem IV/e Tramp (1852), de¬ 
picted the life of the Ru.ssian peasant. The height of Aksakov’s 
adiv'ily as leader of the I’anslavist movement was reached in 
1876-78, when he warmly supiiortcd the cau.se of the liberation 
of the Balkan Slavs. In 1878 he was exiled from Moscow for a 
violent attack on the Treaty of Berlin in a spicech delivered at 
the Slavic committee; but he was soon allowed to return, and 
continued to uublish the Rus until his death. 

AKSHAJk, a city in northern Sumer (now Iraq), 34® N., 44® 
E. There was a prehistoric Sumerian city on this site which lay 
on the Tigris at the mouth of the river Adhem (Physcus). It was 
the most northerly of the Sumerian cities and appears in the 
dynasty lists between Maer and the 4lh dynasty of Kish. The site 
is usually identified with the Opi.s of Xenophon, w'ho states that it 
was a large and populous city and that the Physcus was here 
spanned by a bridge, but Rawlinson identified Opis with another 
ancient site south of the Divala, near Baghdad. 

AK-SHEHR or Aksehir (anc. Philomelion), town, Konia 
vilayet, I'urkcy, at the edge of a fertile plain, on the north side of 
the Sultan Dagh. Philomelion was probably a Pergamenian 
foundation on the Graeco-Roman highway from Ephesus to the 
east, and to its townsmen the Smyrniotes wrote the letter that de¬ 
scribes the martyrdom of Polycarp. Cicero, on his way to Cilicia, 
dated some of his extant corre.spondence there; and the place was 
important in frontier wars between Byzantine emperors and the 
sultanate of Rum. It became an important Scljuk town, and late 
in the 14th century passed into Ottoman hantis. There Bayezid 
Yilderira is said by All of Yezd to have died after his defeat at 
Angora. The place still enjoys much repute among Turks as the 
burial place of Nasr-ed-din Hodja. The town has a station on 
the Anatolian railway, about 60 mi. from Afiun Qarahisar and 
100 mi. from Konia. Pop. (1940) 12.502. 

AKSU: sec Turkistan. 

AKSUM (previously Axum), an ancient city in Tigr6, Abys¬ 
sinia, 14*^ 8' N., 38° 31' E., altitude 7,226 ft., 12 mi. W. by S. of 
Aduw'a. The old Abyssinian Book of Aksum contains the native 
legend of its foundation many thousands of years ago; the first 
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authoritative mention of it, however, is in the Periplus Maris 
BWythraei (c. a.d, 67) where it is referred to as the seat of the 
Axumitc kingdom, the successor of the more ancient Punt and 
the forerunner of the modern Abyssinia. (Sec KTiriopiA.) 

It contains the ancient church where, according to tradition, 
the Tuhot or Ark of the Covenant. l)rought from Jerusalem by 
the son of Solomon and the Queen of Sheba, was deposited and 
is still supposed to rest. The church was burned when Axum w'as 
sacked by Mohammed Gran the Muslim invader of Abyssinia in 
abtmt 1535 and a new one was erected by the Portuguese shortly 
afterward. It is famous for the ancient inscriptions in Minaco 
Sabacan, a Giz script of the 4th and 5th centuries and for its 
stone obelisks, many of whic h are still standing. "Hiey form a con¬ 
secutive series from rude unhewn stones to highly finished obe¬ 
lisks, of which the talle.st .still erect is bo ft. in height, with 8 ft. 
7 in. extreme front width; others that are fallen may have been 
taller. The highly finished monoliths are all representations of a 
many-storied castle, with an altar at the base of each. They ap¬ 
pear to be connected with Semitic sun-worship and are assigned 
by J. T. Pent to the same period as the temple at Baalbek. 


population in 1931 of 38,094 (28,724 males and 9,370 females). 
The population has varied but slightly after the census of 1881. 
Out of the total population, 4,049 (3,877 males and 172 females) 
are “adventitious” Mohammedan and Hindu labourers. The set¬ 
tled civil population comprises 15,802 Buddhists (Arakanese and 
Burme.se, 8,1 ii males and 7,691 females), 10,988 Hindus (10,259 
males and 729 females) and 10,032 Mohammedans (9,456 males 
and 576 females). 

It contains the usual public buildings and several large rice mills. 
The chief export is rice. The district lies along the northeastern 
shores of the Bay of Bengal, with an area of 5.176 sq.mi. and a 
population in 1941 of 760,705. (See Burma.) 

ALA, one of the side reces.ses which almost universally opened 
off the atrium (q.v.) of a Roman house. There were usually two 
alae, one on each .side, placed near the corners furthest from the 
entrance, and like the tahlinum or oflicial reception hall, their 
entire width was open to the atrium. In physiology, any wing¬ 
like process such as one of the lateral cartilages of the nose (Lat. 
ala, a wing). In botany, one of the side petals of a papilionaceous 
corolla, etc. 


Bini.iooRAT’HV.—Classical references, Pietschmann in Pauly’s Realen- 
cykhpddie (and cd ) ; History from inscriptions, ice f). H. Miillcr, 
Appendix to J. T. Bent’.s Sacred City of the Ethiopians (1H03), and 
E. Glaser, Die Abessinier in Arabien (Munich, 1895); Antiquities, 
Bruce’.s Travels .Salt, in the Travels of Viscount Valentia, iii. 

87-97 and 17H-200 (1809): J. T. Bent loc. cil. and A. B, Wylde, 
Modern Abys dnia (1901). 

AKTUBINSK, formerly part of the Turgai region, now a 
region in the Kazakh Soviet Socialist Republic. Area 176,- 
632.6 sq.mi. The boundaries are, on the north, Chkalov and 
Kuslanaisk; west, Adaev and Uralsk; south, Adaev, the Aral sea 
and Syr-Darya; east, Akmolinsk, It is divided for administrativT 
purposes into Aktubinsk, pop. 238,059 (urban 20,504); Temir.sk, 
pop. 77.799, (urban 4.000); Turgai, i)op. 94,304, (urban 1,836); 
Chelkarsk, pop. 90,376 (urban 6,716). South of the east to west 
stretch of the Ural river, the Ural mountains continue as a plateau, 
the southward termination of w'hich (the Mugojar hills) is deeply 
dissected by the streams of the craggy southea.sfern slopes, a 
former .shore line of (he Aral .sea. Beneath these slopes the 
streams lose themselves in the saline steppes that fringe the Aral 
sea and extend far northeast as part of the Turgai steppe. The 
climatic conditi()ns are increasingly dry (av. rainfall 4 to 8 in.), 
and the prevailing northeast winds bring .sandstorms in summer 
and dry snow in winter, a season otherwise of cloudle.ss skies and 
hitter cold, while the summer temperature averages 85° F. The 
numerous lakes are surrounded by reeds, the haunt of the wild 
boar, with grass patches in places; (he stream shores are also 
grassy, especially in spring, and attract geese and cranes. The 
stejipe includes black-earth areas carrying feather grass, clays 
bearing wormwood, salt clays with salsolaceae vegetation and bare 
shifting .sand hills. Wild cherry and almond grow on the hillsides. 
The steppe fauna includes jerboa, marmot, steppe fox and .saiga 
antelope. Famines are frequent for lack of irrigation and scientific 
crop rotation, though rye, wheat, oats, barley and potatoes are 
grown. Nomadic herding of sheej), horses, camels and cattle is the 
chief occupation, and there is change of ground between the spring- 
and-summer grazing area of the Turgai steppe and the winter 
shelters in (he Syr-Darya area. Cattle and hicles are e.xported to 
Orenburg and camels are bred for the caravan transport between 
Bukhara, Khiva and Russian Turkistan. Sunflowerseed oil, flour 
and leather are produced for local use and .salt is obtained from 
the lakes, while koustar (home) industries in felt products and 
carpets are widespread. The Emba river naphtha area extends 
into the southwest of the region and has its centre at Emba. In 
the northwest, near the Ulek river, coal is mined. Aktubin.sk, the 
chief town, is on the ('hkalov-Tashkcnt railway. 

AKYAB, a municipality and district in the Arakan province of 
Burma at the confluence of the large rivers Mayu. Kaladan and 
Lemro. After the cession of Arakan to the Briti.sh by the treaty of 
Yandaboo in 1826 the old capital of Myohaung was abandoned as 
the seat of government, and Akyab on the sea coast selected in¬ 
stead. Trade restrictions were removed and Akyab rapidly grew 
from a small fishing village into a leading ix»rt of Burma, with a 


ALABAMA, called the “Cotton state” because of its chief 
agricultural product, a southern state of the U.S.A., is situated 
between 84® 51' and 88° 31' W. and about 30° 13' and 35° N., and 
is bounded N. by Tennessee, E. by Georgia, S. by Florida and the 
Gulf of Mexico, and W. by Mississippi. Its total area is 51,609 
.sq.mi., of which 531 are water surface. 

Physical Features.—Northern Alabama is dominated by the 
Cumberland plateau, a diversified region varying from 400 to 
1.800 ft. in height and cut into blocks by the tributaries of the 
Tennessee river, which flows from cast to w'esl. In the northea.st 
.section of this region are precipitous mountains, while gentle 
rolling lowlands predominate in the west along the river. In 
the southern portion Little mountain, extending 80 mi. east and 
west between tw'o valleys, rises 500 ft. above them. To the south¬ 
east of the Cumberland plateau the Apjjalachian (“Coosa”) 
valley region, occupying about 8,000 sq.mi. and running north¬ 
east and southwest forms the southern extremity of the Appa¬ 
lachian mountain system. Sand and Lookout are the most 
prominent flat-topped mountains in this limestone formation, be¬ 
ing about 1,800 ft. high at the Georgia border and lower to the 


south. Southeast of the Appalachian valley region the gently 


undulating Piedmont plateau 
lance. The remainder of the 
plain, which is crossed in the 



The great seal of the state 01 

ALABAMA. ADOPTED BY ACT OF THI 
LEGISLATURE AND APPROVED 01 


mters Alabama for a short di.s- 
state is occupied by the coastal 
north by foothills and gradually 
slopes down to sea level in- the 
south, with all rivers flowing 
southwest. Its rivers are the 
Tombighce in the west, the Ala¬ 
bama in the central west, and in 
the east the Chattahoochee, which 
forms almost half of the Georgia 
boundary. The Tombigbee and 
the Alabama unite in the south¬ 
west; their waters then part to 
flow into Mobile bay as the Mo¬ 
bile and Tensas rivers. The val¬ 
leys of the coastal plain are broad 
and in most cases rise in three 
successive terraces above the 


April s. 1939 


streams. The harbour of Mobile 


was formed by the drowning of the lower part of the valleys of 
the Alabama and the Tombigbee rivers. 

Climate and Soil.—Alabama has a temperate, uniform cli¬ 
mate. The annual mean for the state is for the winter 46° and for 
the summer 79°. In the summer the temperature is kept moder¬ 
ate by the elevation in the northern districts and by winds from 
the Gulf of Mexico in the southern part. In the winter, on the 
average, 35 days are below the freezing point, and snow falls 
only once or twice a year in the northern part. 

Rainfall is evenly distributed throughout the state, the average 
being rather high, 52 in. Heavy fogs are rare, hailstonns few and 
innocuous, thunderstorms numerous in summer. The prevailing 
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winds are from the south. I labour in or about any mine in this state.” By act^of 1915 

There are four different belts of soil. In the timber belt, along iQiy restrictions were placed upon the employment of children. 


the coast, the soil is sandy and generally poor but responds to 
fertilization. North of this lies the black belt (“black prairie,” 
“cotton belt”), which is 13,000 sq.mi. in extent and has black soil 
that is rich in limestone and marl formations, without sand or 
loam, and is especially adapted to the production of cotton and 
gras.ses. Between the cotton belt and the T'ennessee valley lies the 
mineral belt, the soils of which are of varied fertility. North of 
the mineral belt is the cereal belt in the Tennessee valley, con¬ 
taining red clays and dark loams. 

Government.—The form of government in Alabama has been 
altered five limes. The original constitution was set up in 1819 
and revised in 1865, 1868, and 1875: the present constitution was 
framed in lyoi and contains a number of notable provisions. It 
lengthened the term of executive and legislativ'e officials from 
two to four yt'ars, made that of the judiciary six years, j)rovide(l 
for quadrennial sessions of the legislature, changed to biennial 
.sessions by an amendment in 1939, and introduced the office of 
lieutenant governor. The passage of local or special bills by the 
legislature was generally prohibited. A provision, intended to ])re- 
vent lobbying, prohibits anyone excejit legislators and the repre¬ 
sen tative.s of the iiress from being admitted to the floor of the 
house exce[)l by unanimous v'ote. No executive official except the 
sheriff, who by an amendment to tht? constitution in nyp) was per¬ 
mitted to succeed himself, may serve two consecutive terms in 
office, and the governor cannot be elected or appointed to the 
U.S. senate or to any state office during his term as governor or 
within one year thereafter. Sheriffs who.se prisoners suffer mob 
violence may be impeached. 

The constitution eliminated most of the Negroes from politics 
by a suffrage clause which came into effect in 1903. This restricts 
the right to vote to those who can read and write .any article of 
the constitution of the United States, and have w'orked or been 
regularly engaged in some lawful employment, busine.ss or occu¬ 
pation, trade or calling for the greater jiart of the i.-* months pre¬ 
ceding the time they offer to register, unless prevented by physi¬ 
cal disability from labour or ability to read and write, or w'ho have 
paid ta.xes on jiroperty a.ssessed at $300; but those who have 
served in the army or navy of the United States or of the Confed¬ 
erate Slates in time of war, theur lawful descendants in every de¬ 
gree, and persons of good character “who understand the duties 
and obligations of citizenship under a republican form of govern¬ 
ment,” are relieved from the operation of this law provided they 
registered prior to Dec. 20, 1902. 

The .second of these exceptions is known as the “grandfather 
clause.” No man under 45 may vote in any election who has not 
by Feb. 1 preceding that election paid all poll-taxes due from him 
to the*statc, except veterans of the World War (1914-18) who 
were exempted by amendment in 1924. In 1902, nine-tenths of 
the Negroes in the state were disqualified from voting. The con¬ 
stitution of 1901 (like that of 1875) ‘^nd special statutes require 
.separate schools for white and Negro children. A “Jim Crow” law 
was enacted in 1891. Buying, selling, or offering to buy or sell a 
vote has for penalty disfranchisement, and .since 1891 the Aus¬ 
tralian ballot system has been used (sre Electoral Systems). 

The governor is required to prepare and present to each legis¬ 
lature a budget document; and the legi.slature under a constitu¬ 
tional amendment in 1939 created a board of pardons and paroles. 
The governor now has no power to grant pardons or paroles, but 
he may grant reprieves and commutations to persons under sen¬ 
tence of death. 

The constitution of 1901 exempted a homestead of 80 acres 
of farm land, or of a house and lot not exceeding $2,000 in 
value, from liability for any debt contracted since July 30, 1868, 
except for a mortgage on it to which the wife consented; personal 
property to the value of $1,000 is exempted. All amendments to 
the state constitution must be approved by a three-fifths vote of 
each house of the legislature and then ratified by the people. 
Under the civil code of 1897 the earnings of a wife are her 
separate property, and it is provided that “no woman, nor any 
boy under the age of 12 years, shall be employed to work or 


No child under 14 may be employed during school hours; no 
child under 14 may be employed in gainful occupations except 
agriculture and domestic service. No child under 16 may be em¬ 
ployed on or near dangerous machinery; except in agriculture or 
domestic service, no child under 16 may be employed at night or 
over eight hours a day or six days a week. A firm that employs 
a child under 16 must furnish a certificate stating what work the 
child is to do, a statement from the superintendent of schools to 
show that the child has completed the fourth grade, and a cer¬ 
tificate showing that the child is over 14 and in good physical 
condition. 

Any person or firm violating these restrictions may be fined $10 
to $100 for the first offence and $100 to $500 for each sub.sequent 
offence. The state maintains a juvenile court .system and a child 
welfare department with a local board of child welfare in each 
county. 

Population.—The jiopulation of Alabama in 1820 was 127,- 
901; in 1850 it was 771,623; in 1880. 1.262,505; in 1910, 2,138,- 
093; and in 1940, 2,832,961. This last figure represents an in- 
crea.se of 71'?,', over the population in 1930. The population per 
square mile was 55-5. as compared with 44 2 for the United State.s 
as a w'hole. Of the 7940 i)0[)ulation. 855.941, or 30 2%, lived in 
urban places; that is, in cities of 2.500 or more. The rural popu¬ 
lation, occupying the renuiinder of the state, thus constituted 
fig-S*';,', of the total. The population of the stale and of its prin¬ 
cipal cities is summarized for recent censuses in the following 
table: 



The number of occupied dwelling units returned in the housing 
cen.sus of 1940 was 673,914, which is apiiroximatcly the same as 
(he number of families. The average y)opulalion per family (oc- 
i copied dwelling unit) declined from 4-5 in 1930 to 4 2 in 1940. 

I The white population of Alabama formed 65-2% of the total in 
1940. as compared with 64 3% in 1930, imictically all the non- 
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Urban and rural population of Alabama, ibzo to 1940 

white population being Negro. The Negro population i.s heavily 
concentrated, however, in a belt of counties running across the 
state from west to east, just south of the centre; and the popula¬ 
tion of many of the northern counties is largely white. The num¬ 
ber of males per 100 females in the entire population of the state 
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was only 97 6, though there was a slight excess of males in the 
white i)0[)ulation, the sex ratio being 1008 for the white and 
only ()i 6 for the nonwhite population. There were about 135,000 
iwrsons 65 years old and over in Alabama in 1940, as compared 
with 99,240 in 1930. 

Finance and Taxation, —A large part of the state’s revenue 
is derived from a general property tax; other chief sources of in¬ 
come are licences, a special school 
tax. tonnage taxe.s on minerals, a 
selective sales lax, motor fuel 
tax, liquor tax and tobacco lax. 

In 1937 a constitutional amend¬ 
ment was ratified authorizing the 
legislature to levy and collect 
estate and inheritance taxes, 
and an amendment gave au¬ 
thority for a state income tux. 

7 'he framers of the constitu¬ 
tion of 1901, thinking to avoid a 
repetition of the reckless borrow¬ 
ing of the reconstruction iieriod. prohibited the increase of the 
state debt for any other purjaoses than the suppres.sion of rebel¬ 
lion or resistance to invasion; hut occasional amendments have 
provided for the floating of .special loans for certain internal im¬ 
provements. The bonded debt of the state in 1939 was $66,506,000. 

Education. —f'ublic education, authorized for Mobile alone in 
1826 and inaugurated there in 1852, wa.s extended to the whole 
statf' in 1854 From iHii) to 1854 there had been a township sys¬ 
tem of public .schools su})pt)rtcd from public land funds. Its sup¬ 
port was dc-rived from public lands given to the state by the 
United States in iSk) and from special taxe.s fixed by each town¬ 
ship and stale apf>ro|)riaiions in 1S54 and 1856. This .system was 
demoralized by the ( ivil War; the one that replaced it in 1868 
failed because* of the attc'mpt to teach whites and blacks in the 
s.ime schools and bc*cause of corruption in the use of school funds. 
The* c(institution of 1H75 made tlie supfiort of the school.s depend¬ 
ent upon the land grant of 1S19, the jKilI-Uix, and state appropria- 
lion.s; it established separate schools for blacks and w'hite.s. The 
(on.stitution of 1901 makes obligatory a .state tax of from 30 to 65 
cents on each loo dollars' worth of property to be expendc'd on 
education. 'Fhe legislature of 1907 voted an increase of $300,000 
for the common school fund, granted state aid for rural school 
buildings, and established a system of county high .schools. Most 
of the counties have availed themselves of the [irivilege of levying 
a special scliool tax, granted by constitutional amendment in 1915. 
'Phi* e,xi)en(liture for education .steadily inc'rea.scd until 1930 when 
it amounted to $21,643,000. 

During the school year i93()-4o anticipated ex|H’ndi(ures were 
$28.2<So,ooo, more than two-third.s of which W'as for schools for 
whites. I■(luca(i()nal progress is shown In' the decrea.se in illiteracy 
from 5 oVr> in iHSo to 34^^ in 1900 and to 8-3V(’ in 1939 among 
those betwc'en 7 and 20 years of age. Of the 03,807 illiterates with¬ 
in these age limits in 1939, the Negroe.s numbered 68,571; the 
whiles, 25.236. Illiteracy among white adults has almost disap¬ 
peared. 

The present sc hool code of Alabama was framed in 1919 as a 
result of the rc'port by the U.S. Bureau of Education at the in¬ 
vitation of a state educational commission. One of the moat 
important acts jirovided for a state council to co-ordinate the 
elTorls of the institutions of higher education by assigning to 
each a special held of activity. The code has been revised several 
times ;ind there is very little co-ordination between the colleges. 

Education is free between the ages of 6 and 20 and compulsory 
iH'tween the ages of 7 and 16. With 884,281 children between 6 and 
20 years of age in 1939 the state had a public school enrolment of 
^91,3*9) whom 510,342 were in the elementary and 180,977 in 
the secondary grades. Private and parochial schools enrolled 6.125. 
Tlic number of elementary and secondary school teachers was 
16,244, whom 10.888 were white and 5,356 Negroes. 

The chief institutions of higher education are the University of 
Alabama, at Tuscaloos;i; Alabama polytechnic institute, at Au¬ 
burn; Alulianui college, at Montevallo; the state teachers’ col¬ 


leges, at Florence, Jacksonville, Livingston and Troy; Athen.s 
college (Methodist, for women), at Athens; Birmingham-Southern 
college (Methodist), at Birmingham; Howard college (Baptist), 
at Birmingham; Judson college (Baptist, for women), at Marion; 
Spring Hill college (Roman Catholic, for men), at Mobile; Hunt¬ 
ingdon college (Methodist, for women), at Montgomery; Talla¬ 
dega college (Congregationalist, for Negroes), at Talladega; Tus- 
kegee normal and industrial institute for Negroes, at Tuskegee 
(g.v.); agricultural and mechanical institute for Negroes, at Nor¬ 
mal; the state teachers’ college for Negroes, at Montgomery. St. 
Bernard college and Marion institute are of junior college grade. 

Charities and Houses of Correction. —Alabama supports 
philanthropic and penal institutions: an in.stitution for the white 
deaf and blind and a school for Negro deaf and blind at Talladega; 
a hospital for insane whites and Negroes at Tuscaloosa and one 
for Negroes at Mount Vernon; a penitentiary; a state industrial 
school for white boys and a state training school for white girls, 
both near Birmingham; a reform school for juvenile (Negro) law¬ 
breakers at Mt. Meigs; and a school for mental defectives at 
Tuscaloosa. All of these institutions are under the management 
of trustees, who are appointed by the governor. The convict 
lease system was abolished by the state legislature in 1927. Able- 
bodied convicts are now employed by the state in highway con¬ 
struction—all others arc put to work in a variety of industries 
in the state prisons at Montgomery, Wetumpka, Speigner, and 
Atmore. In 1901. a system of peonage that had grown up in 
the state attracted wicie attention, and a federal grand jury at 
a single term of court indicted a number of men for holding 
persons as peons. Many similar cases were found later in 
other southern states, but those in Alabama, being the first dis¬ 
covered, attracted the most attention. The .system came into 
existence in isolated communities through the connivance of 
justices of the peace with w*hite farmers. The justices have ju- 
ri.sdiction over jietty offences, of which Negroes are usually the 
guilty parties, and the fine imposed would sometimes be paid by a 
white farmer, who would thus save the accused from imprison¬ 
ment, but at the same time would require him to sign a contract 
to repay by his labour the sum advanced. By various devices the 
labourer would then be kept constantly in debt to his employer 
and be held in involuntary servitude for an indefinite time. The 
peons as a rule were Negroes, but a few white ones were found; 
and in several instances Negroes were found holding members 
of their own race in peonage. A law forbidding under severe 
penalties a labourer from hiring himself to a second employer 
without giving notice of a prior contract, and an employer 
from hiring a labourer known by him to be bound by such 
a contract, had aided in the development of the system, though 
it had been enacted for a different purpose. The federal au¬ 
thorities, as soon as the existence of peonage became known, took 
active measures to stamp it out, and were supported by the press 
and by the leading citizens of the state. Up to 1907 the state 
licensed the sale of liquor, and liquor licence fees were partly 
turned over to the public school fund; there was a dispensary 
system in some counties; and in 1907 one-third of the counties 
of the state (22 out of 67) were dry. 

In February of that year the Sherrod anti-shipping act was 
passed, forbidding the acceptance of liquors for shipment, trans¬ 
portation or delivery^ to dry districts; and a special session of the 
legislature in Nov. 1907 passed a law prohibiting the sale of 
liquor anywhere within the state. In 1933 a state convention 
ratified the tw'enty-first amendment to the federal constitution 
repealing the eighteenth amendment; and a state liquor store 
system was adopted in 1937 with a county option feature. There 
were 23 wet counties in 1941. 

Agriculture.—Alabama is generally regarded as an agricultural 
state, but the rural farm population in 1940 was 47-5% of the 
total population. The number of farms in the state decreased 
from 262,901 in 1910 to 256,099 in 1920 and 237,631 in 1925, 
but rose to 257,395 in 1930 and 273,455 in i935> The value of all 
crops, which was $56,872,994 in 1879, amounted to $304,348,638 
in 1919, after which date it fell off steadily and stood only at 
$106,100,000 in 1935. Approximately 35% of the farms are 
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managed by their owners, 39% by cash renters, and 25% by 
share-crop tenants. Cotton has regularly been the chief agricul¬ 
tural product, though in some years the value of the com 
(maize) crop has exceeded it. During the period igii-15 the 
average annual cotton yield was 1,463,000 b^es. From 1915 to 
1925 it was far below the million level but jumped for the 
period 1926-30 to 1,319,000. In 1935 the crop was 1,059,000 
bales, and in 1940 fell to 790,000 bales. In 1935 the corn 
harvest totalled 44,76i,ooobu. with a value of $31,333,000. 
The peanut crop of 314,300,0001b. was valued at $8,800,000; the 
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sweet potato crop, 6,90o,ooobu., at $4,830,000; the hay crop, 
423,000 tons, at $4,794,000; the white potato crop, 3,230,ooobu., 
at $2,261,000. 

Minerals.—The chief feature of the industrial life of Alabama 
since 1880 has been the exploitation of her iron and coal re¬ 
sources. Bituminous coal, first mined near Tuscaloosa about 
1827, was produced intensively after 1881; the output grew from 
946 tons in 1840 and 13,200 short tons in 1870 to 420,000 tons 
in 1881 and 1.568.000 tons in 1883. In 1923, according to the 
bureau of mines, the output reached 20,457,649 short tons, with 
a value of $51,624,000, but declined steadily until in 1932 the 
figures were respiectively 7,856,939 tons and $12,138,000. Most of 
this came from Jefferson, Walker and Bibb counties though coal 
underlies about 40% of the northern half of the State. It is esti¬ 
mated that the total available coal resources of Alabama amount 
to 66,711,378,260 short tons, enough to last 7,500 years at the 
present rate of extraction. The iron ore, which is primarily red 
haematite, is found chiefly in the region of which Birmingham is 
the centre. In 1905, Alabama produced 3,782,831 tons of iron 
ore; in 1923 there were .shipped from mines 6.922,663 long tons, 
valued at $15,540,198. Only 1,375,000 ton.s were mined in 1932, 
but by 1935 production had ri.sen to 3,240,000 tons. In 1935, 
Alabama stood third among the States of the Union in the pro-' 
duct ion of iron ore. Gold, silver, lead, copper, tin, graphite and 
bauxite are also produced. In 1934, Alabama produced minerals 
to the value of $29,827,000, ranking 20th among the States, and 
producing 0-91% of the product of the whole Union. Coal, iron 
ore, cement and clay products were the chief mineral products of 
the State. 

Manufactures. —The growth of manufactures in Alabama has 
been as remarkable as the revelation of mineral wealth. In 1880, 
the capital invested in manufactures was $9,668,008, little more 
than that in i860; by 1890, it had increased to $46,122,571; in 
1900, it amounted to $70,370,081; in 1919 to $455,592,733- On 
account of the proximity of coal, iron and limestone, the manu¬ 


factures of iron and steel, prior to the depression, were the 
most extensive. The first blast furnace in Alabama was set up in 
1818; from then until the Civil War numerous Catalan forges 
were in operation. In 1876, the first pig iron with coke for fuel 
w’as produced. In 1895, it w-as demonstrated that Alabama pig 
iron could be sent to Liverpool and sold cheaper than the English 
product, and Birmingham (Alabama) came consequently to rank 
next to Middlesbrough and Gla.sgow among the world centres of 
the pig iron trade. The pig iron produced in the state in i860 
was valued at $64,590; in 1900 at $13,487,769; in 1923 at 
$63,561,614; and in 1933 at $10,047.165. Manufacture of steel 
and steel products began in 1888, but was not succe.ssful until the 
Duplex process was used. On account of the irregular quantities 
of iron and phosphorus present in Alabama ores, this special 
process, representing a combination of the Bessemer and open- 
hearth process, mu.st be used. In 1923 Alabama ranked seventh 
among the States in steel production, with an output worth $75,- 
042,823; but the cen.sus of manufactures in 1933 failed to list her 
as one of the chief stccl-producing commonwealths. To meet the 
demand from the iron and steel industries coke production rose 
to a value of $44,577,384 in 1923 and was $7,091,000 in 1933. 
The greater part of the pig iron produced in the State and not 
used in the manufacture of steel is made into cast-iron pipe, 
chiefly in the Birmingham district, the value of its production 
being $40,142,807 in 1923 and $7,913,000 in 1933, or nearly 
two-fifths the entire output of the United Slates. Since 1910 there 
has been a remarkable development of the cement industry, 
due to the presence of practically inexhaustible deposits of lime¬ 
stone in the heart of rich coal fields, side by .side with extensive 
areas of shale and clay in a territory served by adequate hydro¬ 
electric power. In 1924 the output was 5,542,687 barrels, 



Steel mills in operation at Birmingham. Alabama 

The coal formation, which underliea about 20 % of the area of the State, la 
reapontible for the development of the ateel and Iron milli that make Bir¬ 
mingham the chief induitrlal centre of the South 

valued at $9,147,367; in 1933 it was about 2 million barrels 
with a value of $2,645,000. 

Lumber and naval stores are produced in great quantities. In 
1923, the product of sawed lumber was valued at $52,793,121, of 
which yellow pine represented $46,289,706, oak $1,474,347, and 
poplar $1,307,823. The total value of lumber cut in 1933 w'as 
$14,222,244. Seventy-six turpentine and rosin factories were 
active in 1933 with an output worth $1,661,682 as against 131 
factories in 1923 and a product of $2,809,815. 

The manufacture of cotton goods has also developed rapidly. 
As late as 1890, there were only 13 cotton mills in Alabama, one 
more than the number in 1850; in 1900, there were 31, with an 
annual product valued at $8,153,136, an increase of 272-2% over 
the product ($2,190,771) of 1890; by 1923, there were 61 estab- 
lishment.s, employing 20,785 people, with products valued at $86,- 
384,725; and in 1933 there were 75 establishments with 28,762 
workers and products worth $66,939,045. 
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In the 30 years from i8o() to J920. <he value of Alabama’s 
manufactured products rose from $72,109,929 to $556,542,000. 
Thi.s was the fwak of the State’s manufacturing i)roduction which 
by 1933 had fleclined to $253,211,000. 

'Fhe manufacture of hydrwlectric power has become one of the 
.state’s most important industries in recent, years. There are three 
great dams across the Coosa river, three across the Tallapoosa 
and three across the Tennessee. 

The United States government plants and private plants at 
these darns are capable of producing at least 1,500,000 horse¬ 
power annually. 

Transportation. —Alabama rivers an- navigable for a total 
di.slance of 2,000 miles, but obstructions often i>revent the forma¬ 
tion of a continuous route. 'FIk* Li.S, government has spent mil¬ 
lions of dollars on the elimination of these inii>ediments, as well 
a.s on the im[)rovemen( of Mobile harbour. National, state and 
city funds have been used to improve the facilities of the port 
of Mobile. 

I Hiring the closing months of the first ve.s.scl of a fleet 

of govc-rnment-owiied and operated .self-propelling barges made 
its way down (he Mississippi river to New Orleans and into the 
gulf, then to Mobile and up the rivers to Ilirmingham and Cor- 
tlova in the heart of the Warrior coal fields. 

An amendment to the state constitution having authorized the 
use of the credit of the state for the con.struction of a great .sys¬ 
tem of docks at Mobile, an act of the legislature at its .sc‘.‘'sion of 
i(y23-24 aulborizcc) the issue of $10,000,000 of bonds for that 
purpose and a commission w;is |)ul in charge of (he work. The 
commission thereupon acc|uirecl fcjr the st.tte approximately 400 
acres of land, with a water frontage- of two miles on the northern 
outskirts of tin- city. T'he port (1941 ) has excellent docking fa- 
cilit ies. 

As the stre-ams in (he- mineral region are not navigable, the rail- 
wa>s arc- (he- carriers of its jcroduc ls. 

Here- all the- large' systems of the- southern states tind an en¬ 
trance-—the Mobile and Ohio, the- Southc-rn (Queen and Crescent 
route), the Uonisvillt- and Nashville, and the- San Francisco .sys¬ 
tem, alfording communication with the Missi.ssippi and the west, 
and the- Souibc-rn. (he- Seal>oarcl air line, the Atlantic coast line, 
and (he- Cc-ntral of Ceorgia forming connections with northern 
and Atlantic statc-s. The total mileage of railway in the state in 
J934 was 5 ,i6c). 

On December 31. 1(134 Ihe primary .s\'.slem of rural state high- 
wavs in Alabama totalled 6.253 niilc-s, of which 3,948 miles were 
suriaced and 2,305 were earth road. T’liere arc 4,800 mi. of 
pavc-ci roads. 

Motor vc'hiilc'S registc-rc-d during the year ending Seiitember 30, 
1935 numbered 242.076 as compared with 277,146 in i<930. 

HISTORY 

The first Europeans to entc-r the limits of (he present state of 
Alabama were Spaniards, who claimed this region as a part of 
l-'lorida. The first fully authenticated visit was (hat of Hernando 
dc- Solo, who journeyed along the C'oo.sa, Alabama, and Tonibig- 
bee rivers in i53()-40. The Engli.sh, too, claimed the region north 
of the- Ciulf of Mexico, and the tc-rri(ory of modern Alabama was 
incluclc-d in the province of Carolina by the charters of 1663 and 
1665. 

haiglish traders from Carolina were frecjuentlng the valley' of 
the .M.cbama river as early as ihSj. 

Mobile, the- first permanent while set (lenient in Alabama, was 
foundc'd by the l-'rench in 1702. Later, on account of intrigues 
bc-twi-en Lnglish traders and the Indians, the Frcmch as a mean.s 
of dc-fence established two military posts. 

The treaty of Paris, in 1763, terminated the French occupation, 
and England came into undisputed possession of the region be¬ 
tween (he Chattahoochee and the Mississippi. The portion of 
Alabama below- line 32® 28' N. became a part of west Florida 
and the portion north of this line a part of the ‘Tllinois country',” 
set apart by roy.d proclamation for the use of (be Indians. By the 
treaty of Wrsailles, on Sept. 3, 1783, England ceded West Florida 
to Spain; but by the treaty of Paris, signed the same day, she 


I ceded to the United States all of this province north of 31®, and 
thus laid the foundation for a long controversy. By the treaty 
of Madrid, in 1795. Spain ceded to the United States her claims 
to the lands east of the Mississippi between 31“ and 32® 28'; and 
three years later (1798) this district was organized by Congress 
as (he Mississippi territory. A strip of land 12 or 14 mi. wide near 
the fircsent northern boundary of Alabama and Mississippi was 
claimed by South Carolina, but in 1787 she ceded this claim to 
the federal government. 

Georgia, on the basis of her charter, claimed all the lands be¬ 
tween the 31st and 35th parallels from its present western 
boundary to the Mi.ssissi[)])i river, a claim not surrendered until 
1802 ; two years later the boundaries of the Mississippi territory 
were extended so a.s to include all of tin* Georgia cession. 

In 1813 Congress annexed to the Mis.sissipj)i territory the Mo¬ 
bile district of West Florida, claiming that it was includ(‘d in the 
Louisiana purchase. 

The whole area of the present state of Alabama then for the 
first time became .subject to the jurisdiction of the United Stales. 

In 1817 the Mi.ssissippi territor)- w-as divided; the western por¬ 
tion became (he stale of Missi.ssi[)i)i, and the eastern the territory 
of Alabama, with St. Stephens, on the Tomhigbee river, as the 
temporary seat of governmc-nl. In i8i<) Alabama was admitted to 
the Union as a state. 

Early Difficulties: Finance.—O ik- of the first problems of 
the new commonwealth was that of finance. Since the amount of 
money in circulation was insufficient to nua-t the demands of the 
increasiiig population, a s>sl(-m of state hanks was instituted. 
Stale bonds W'ere issued and school lands sold to secure capital. 
Tht‘ notes of the banks, loaned on securit)', h(-( ;imc a mc-cliurn of 
exchange. Pro.spects of an income from the hanks led the legis¬ 
lature of 1836 to afioiish all taxation for slate pur[)oses. This was 
hardly done, howa-va-r, before (he panic of 1837 wiped out a Jarge 
portion of the banks’ assets; next came n-velations of careless 
and corrupt management, and in 1843 tin- banks wa-re ))la(ed in 
]i(]uidatioii. 

.After disposing of all their av.iilable assets, the state as.surned 
the remaining liabilities, for which it had pledged itself. 

The Indian Problem.—The Indian problem was important. 
With the encroachment of (he white settlers upon their hunting- 
grounds the Creek Indians gn-w' restless, and (he great Shawnee 
chief Tecumseh, who visited them in 1812, forncnlt-d their discon¬ 
tent. When the outbreak of the second war with Great Britain 
gave the Creeks assurance of British aid many of them rose in 
arms, massacred several hundred settlers who li.id taken refuge in 
Fort Mims, below the junction of the Alabama and Tomhigbee 
rivers, and soon no white family in the Cret-k country was safe 
outside a palisade. The Chickasaw and Choctaw Indians, how-cver, 
remained the faithful allies of the whites, and volunteers from 
Georgia. South Carolina and Tennessee helped to put down the 
Creeks. 

Gen. Andrew Jackson broke forever the power of the Creek 
confederacy in the battle of Horseshoe Bend, 

By the treaty of Fort Jackson (Aug. 9, 1S14) the Creeks 
ceded their claims to about one-half of the present state; and 
further cessions by the C’herokc-es, Chickasaws and Choctaws left 
the Indians only about one-fourth of Alabama. By a series of 
treaties with the Indians, between 1830 and 1835. the U.S, gov¬ 
ernment arranged for their removal to the west. Before the con¬ 
tract for the removal of the C'reeks was effect(-d, the state legis¬ 
lature formed their lands into counties, and settU-rs (locked in. A 
disagreement en.sued between .Mabarna and the United States au¬ 
thorities; although it w-as amicably settled, it engendered a feel¬ 
ing that the policy of the national government might not be in 
harmony with the interests of the state—a feeling which, intensi¬ 
fied by the slaverc' agitation, did much to cause secession in 1861. 

Political History ^The i)olitical history of Alabama may be 
divided into three periods—that prior to i860, from i860 to 
1874, and from 1874 onw'ards. 

The first period was one of a healthy and virile political life. 
Until 1832 the Democratic was (he only party in the state, but 
about the same time, the Whig party was formed chiefly in 
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counties where slaves were most numerous and the freemen most 
aristocratic. For some time the Wliigs were nearly as numerous 
as the Democrats, but they never controlled the state government. 
The States’ Rights men were in a minority; nevertheless, under 
their active and persistent leader, VV. L. Yancey (1814-1S63), 
they prevailed upon the Democrats in 184S to adopt their most 
radical views. 

The Alabama Platform. —During the agitation over the in¬ 
troduction of slavery into the territory acquired from Mexico, 
Yancey induced the Democratic state convention of 1848 to adopt 
what is known as the “Alabama platform,’’ which declared that 
neither congress nor the government of a territory had the right 
to interfere with slavery in a territory, that tho.se W'ho held oppo¬ 
site views were not Democrats, and that the Democrats of Ala¬ 
bama would not support a candidate for the presidency if he 
did not agree with them on lhe.se questions. This platform was 
endorsed by conv'entions in Florida and V irginia and by the legis¬ 
latures of Georgia and Alabama. Old party lines were broken by 
the compromise of 1850. The States’ Rights men founded the 
Southern Rights party, which demanded the repeal of the com¬ 
promise, advocated resistance to future encroachments, and pre- 
j)ared for secession, while the Whigs, joined by the remaining 
Democrats, formed the party known as the “Unionists,” which 
unwillingly accepted the compromise and denied the constitutional 
right of secession. The Unionists were successful in the elections 
of 1851 and 1852, but the feeling of uncertainty engendered in 
the south by the passage of the Kansas-Nebraska bill and the 
course of the slavery agitation after 1H52 led the Slate Demo¬ 
cratic convention of 1856 to revive the Alabama platform; and 
when the Alabama platform failed to secure the formal approval 
of the Democratic national convention at Charleston, South 
Carolina, in 1860, the Alabama delegates, followed by those of 
the other cotton states, withdrew’. Upon the election of Abraham 
Lincoln, Governor Andrew B. Moore, in obedience to previous 
instructions of the legislature, called a state convention on Jan. 
7, j86i. After long c]el)ate it adopted on Jan. ii an ordinance 
of secession, and Alabama became one of the Confederate .states 
of America, whose government was organized at Montgomery 
Feb. 4, 1861. Yet many prominent men opposed secession, and 
in northern Alabama, where there were relatively few slaves, an 
attempt was made to organize a neutral state, Nickajack; but 
with President Lincoln’s call to arms all opposition to secession 
ended. 

The Civil War.—In the early part of the Civil War, Alabama 
was not the scene of military operations, yet the state contrib¬ 
uted about 120,000 men to the Confederate .service, practically 
all her white population capable of hearing arms; 39 of these 
attained the rank of general. In 1862 the Federal forces .secured 
a foothold in northern Alabama. The interior of the state w’as 
subjected to several raids after 1S62 and in 1865 the defences 
of Mobile were taken by a Federal lleet and army. Several days 
before the fall of Mobile, Selma was sacked by the Wilson raiders. 

Reorganization After the Civil War.—According to the 
presidential plan of reconstruction, a provisional governor for 
Alabama was appointed in June 1865; a state convention met in 
September and declared the ordinance of .secession null and void 
and slavery abolished; a legislature and a governor were elected 
in November; the legislature was at once recognized by the na¬ 
tional government, and the inauguration of the governor-elect 
was permitted after the legislature had, in December, ratified the 
13th amendment. But the passage, by the legislature, of vagrancy 
and apprenticeship laws designed to control the Negroes flocking 
from the plantations to the cities intensified the congrcs.sional 
hostility to the presidential plan and the Alabama senators and 
representatives were denied their seats in congress. In 1867 the 
congressional plan of reconstruction was completed and Alabama 
placed under military government. Negroes were now enrolled as 
voters and large numbers of white citizens disfranchised. Political 
adventurers from the North, known as “carpet-baggers,” organ¬ 
ized the Republican party on the basis of Negro votes and the 
support of native whites called “scalawags.” A constitutional con¬ 
vention, controlled by the carpet-baggers, met in Nov 1867 and 
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framed a constitution which conferred suffrage on Negroes and 
di.sfranchised a large cla.ss of w’hitcs. The constitution was de¬ 
feated by the whites staying away from the polls, thus preventing 
the required majority of legal voters. 

Congress, however, enacted that a majority of the votes cast 
should be sufficient, and thus the constitution went into effect, the 
state was admitted to the union in June 1868, and a new governor 
and legislature elected. 

The next two years arc notable for legislative extravagance and 
corruption. The slate endorsed railway bonds at the rate of 
$16,000 a mile until the .state debt had been increased by $17.- 
000.000. and similar corruptit)n characterized local government. 
The native white peo]>Ie united, formed a conservative parly, 
and elected a governor and a majority of the lower hoii.se of 

the legislature in 1870; but, as the new administration was 

largely a failure, in 1872 there was a reaction in favour of the 
radicals, as the Republicans were locally known. Affairs went 
from had to wor.se. In 1874, however, the power of the radi¬ 
cals was finally broken, the conservative Democrats electing all 
state officials. A commi.ssiun appointed to examine the state debt 
found it to be $32,000,000; by 
w 1 (;.(jrj.,promi.se it was reduced to 

$12,413,514. A new constitution 
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was adopted in 1875, w'hich gave 
equal civil and political rights to 
all citizens and forbade the state, 
counties and towms to engage in 
internal improvements or to give 
their credit to private enterprise. 

The Effects of Industrial 
Development. —Since 1874, the 
Democratic party has controlled 
the state administration. The Re¬ 
publicans usually do not make 
nominations for state office. 
They endorsed the ticket of the 
Greenback party in 1880 and 
1882 and of the Populists in the 
iSqos. The development of min¬ 
ing and manufacturing was ac¬ 
companied by economic distress 
among the farming clas.ses, which 
found expression in the Jeffer¬ 
sonian democratic party, organ¬ 
ized in 1892. The regular Demo¬ 
cratic ticket was elected and the Jeffersonians and Populists 
united in the election of 18(^4, The Republicans united with the 
Populists and Jeffersonians and the combination elected three con¬ 
gressional representatives, and secured control of many of the 
counties, but failed to carry the state and continued their oppo¬ 
sition with les.s succe.ss in the next few campaigns. Partisan^ 
shij) became intense and charges of corruption of the Negro 
electorate were made. Consequently, after division on the 
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subject among the Democrats themselves, as well as oppo¬ 
sition from Republicans and Populists, a new constitution 
with restrictions on suffrage was adopted in 1901. The new re¬ 
strictions resulted in the virtual elimination of the Negro vote 
and therefore in a reduction of the Republican vote. The Re¬ 
publican party, which had polled 54,737 votes in the presidential 
election of 1896 and 55,^34 votes in the election of 1900, polled 
only 22,472 votes in the election of 1904. Its vote remained at 
about that level until 1920, when the effects of economic changes 
began to appear in elections. In the presidential election of that 
year the Republican vote was 74,690, or 31-9% of the vote cast- 
more than enough to secure the privilege of a primary for the 
nomination of candidates in the next election, at the expense of 
the state government. The gains of the Republican party were 
registered chiefly in the growing industrial districts and in the 
counties round about, .such as Chilton, De Kalb, St. Clair and 
Winston, in which the party polled majorities, and in Blount, 
Clay, Cullman, Marshall and Shelby, in which it polled strong 
minorities. Although its vote fell off to 45,005 in 1924, the strik- 
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in>? increase in the Republican vote from h> 04 to 1924 and the 
afjpearance of a .socialist vote are considered by many the normal 
result of industrial development and by .some as a si^n of the 
luiure breakui) of the “solid South.” 

The strenRth of the Republican party is in the hill counties 
of ihu! state. The threatening poll of 120,724 for Hoover in 192S 
was due largely to sectarian hostility to Smith and to his oppo¬ 
sition to j)rohibition. He yet carried the .state by about 7,000 
votes. 

Roosevelt won easily in 19.^2 by 207,910 to 34.674; in 1936 
by 2 -;H,i 9S to 3'! 1940 by 250,723 to 43,49.3 

I’hree important amendments, pertaining to education and high- 
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v\a>'.s, h.ive been added to the constitution of iQor: one provided 
for local option by counties anil school districts as to increased 
taxation for public schools; each of the othi'r two (one in 1922 
and tlu* other in i9-!7) authorized the issue of state bonds to the 
amount of ^{>25,000,000 for the construction of a complete system 
of highways, thus securing for the state the national appropria¬ 
tions in aid of (hat policy. The [iroblenis of the depression in 
the early thirties compelled .several emergency measures and per¬ 
manent reforms, A sfiecial convention voted for reiH‘al of the 
federal jirohihilion amendment; a special legislature proposed an 
amendment to (he constitution to validate some $17,000,000 in 
oiKstaniling state warrants largely held by teachers, and another 
to provide a state income tax; both of these measures were rati¬ 
fied by popular vote. 

The h'gislature of 1939 proposed amendments for the improve¬ 
ment of the sN’steni of pardons and paroles, and for biennial ses- 
.sions of the legislature, which were ratified. 

This same legislature enacted a state civil service law\ and 
passed act.s for the reorganization of the stale government for the 
piirixise of eliminating duplication of work and providing belter 
administration. 

The state maintains a public health system unsurpassed by any 
of the other slates. 

BiHLiixiRApUY.— For an elaborate bibliography of Alabanna, jfp T, 


M. Owen, Annual Report of the American Historical Association for 
iHi)j (1898). Information regarding the resources, climate, population 
and indu-slries of Alabama may be found in the reports of the United 
States Census; the publications of the United States Department of 
Agriculture and the United States Geological Survey; the bulletins of 
the Alabama Agricultural Experiment Station (published at Auburn, 
from 1888); the bulletins and reports of the Alabama Geological Sur¬ 
vey (published at 7 'uscaloosa and Montgomery); and the following 
works; Alabama Handbook: Agricultural and Industrial Resources 
and Opportunities (Montgomery, IQ19) ; R. M. Harper, Resources of 
Southern Alabama (1920). The history of the state may be found in 
J. A. Pickett, A History of Alabama ((Charleston, 1851); W. R. Smith, 
Debates in the Secession Convention l)f Alabama (Montgomery, 1861) ; 
W. Brower, Alabama (Montgomery, 1872) ; W. Garrett, Reminiscences 
of Public Men in Alabama (Atlanta. 1872); P. J. Hamilton. Colonial 
Mobile (1897); Publications of the Alabama Historical Society (Mont¬ 
gomery); A. B. Moore, History of Alabama (ly.ys); T. M. Owen, 
History of Alabama and Dictionary of Alabama Biography (1921), 
the first two volumes devoted to an exhaustive topical treatment 
of the history of the state and the last two to l)iography. See also 
W. L. Fleming, Civil War and Reconstruction in Alabama (1905); 
T. P. Abcrnethy, The Formative Period in Alabama, iSiy-1828 (Mont¬ 
gomery, 1922); J. B. Clark, Populism in Alabama (1927) ; Minnie C. 
Boyd. Alabama in the Fifties (1931); C. P. Denman, The Secession 
Movement in Alabama (1933) ; L. Dorman. Politics in Alabama from 
iSyo to i8f>o (1937); The Biennial Alabama Official and Statistical 
Register (Montgomery), published by the state department of archives 
and history, gives the names of all officials, the election statistics, etc 
For government see W. V. Halloway and Charles VV. Smith, Jr., Gov¬ 
ernment and Politics in Alabama (1941) ; W. Cooper, Municipal Gov¬ 
ernment and Administration in Alabama (1940). 

(A. B. Mo.) 

“ALABAMA” ARBITRATION. The facts of this r.i.se 
arc as follows; In 1861 the southern slates of North America 
seceded and set up a separate government. Hostilities began 
with the capture of Fort Sumter by the Confederates on April 
13, 1861. On the 19th President Lincoln declared a blockade 
of the southern ports. On May 14 the Hrifish government issued 
a proclamation of neutrality, by which the* Confederates were 
recognized as belligerents. This example was followed shortly 
afterward.s by France and other states. In June 1862 the vessel, 
the “Alabama,” originally known as “No. 290,” was being built 
by Mcs.srs. Laird at Birkenhead. She was then nearly completed 
and was obviously intended for a man-of-war. On June 23 Mr. 
C. F. Adams forwarded to Earl Russell a letter from the United 
States consul at Liven)ool giving certain particulars as to her 
character. This letter was laid before the law officers, who 
advised that, if these particulars were correct, the vessel ought 
to be detained. On July 21 sworn evidence, which was supple¬ 
mented on July 23, was obtained and laid before the commis¬ 
sioners of customs Twho were the proper authoritie.s to enforce 
the provisions of the Foreign Elnlistment Act of 1819), hut they 
declined to move. On July 23, the same evidence was laid before 
the law officers, who advised (hat there was sufficient ground for 
detention. By some accident, the papers were not returned (ill 
July 29. Instructions were then issued to seize the vessel, but 
she h.id already sailed on the evening of the 28th. Although 
she remained for two days off the coast of Anglesex’, there was 
no serious attempt at pursuit. She afterw^arcis made her w'cty to 
the Azores, where she received her armament, which was brought 
from Liverpool in two British ships. Captain Semmes there 
took command of her under a commission from the Confederate 
government. 

After a most destructive career she was sunk off Cherbourg by 
the “Kcarsarge” on June 19, 1864. 

On these facts the United States government alleged against 
Great Britain two grievances: first the recognition of the southern 
states as belligerents and a general manifestation of unfriendli¬ 
ness in other ways; second, the breach of neutrality in allow¬ 
ing the “Alabama,’’ the “Florida,” the “Shenandoah” and other 
Confederate vessels to be built and equipix*d on British terri¬ 
tory. 

(Correspondence followed extending over several years and 
in 1871 a commission was apfxiinted to determine the mode in 
which the questions at issue might be settled. The British com¬ 
missioners suggested that the “Alabama” should be submitted 
to arbitration. The American commissioners refused “unless the 
principles w'hich should govern the arbitrators in the considera- 
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tion of the facts couid be first agreed.” Eventually it was agreed 
that the three following rules should apply : A neutral government 
is bound—(i) to use due diligence to prevent the fitting out, 
arming or equipping within its Jurisdiction of any vessel, which 
it has reasonable ground to believe is intended to cruise or to 
carry on war against a power with which it is at peace, and 
also to use like diligence to prevent the departure from its juris¬ 
diction of any vessel intended to cruise or carry on war as above, 
such vessel having been specially adapted, in whole or in part! 
within such jurisdiction, to warlike use; (2) not to permit or 
suffer either belligerent to make use of its ports or waters as 
the base of naval operations against the other, or for the pur¬ 
pose of the renewal, or augmentation of military supplies or 
arms or the recruitment of men; (3) to exercise due diligence in 
its own ports and waters and as to all ^)ersons within its juris¬ 
diction to prevent any violation of the foregoing obligation and 
duties. These rules were embodied in the treaty of Washington 
(1871), which provided that the “Alabama” claims should be 
referred to a tribunal composed of five arbitrators, one to be 
named by each of the contracting parties and the remainder by 
three neutral powers. Art. 6 [irovided that the arbitrators should 
be governed by the three rules c}uoted above, and by .such prin¬ 
ciples of international law not inconsistent therewith as the 
arbitrators should determine to be applicable to the case. By 
the same article the parties agreed to observe these rules as 
between themselves in future, and to bring them to the knowledge 
of other maritime powers. Art. 7 gave power to the arbitrators 
to award a sum in gross if Great Britain were adjudged in the 
wrong. 

The treaty was, on the whole, welcomed in England. The 
United States appointed Mr. C. F. Adams as arbitrator and Mr. 
J. C. Bancroft Davis as agent. The British government appointed 
Sir Alexander Cockburn as arbitrator and Lord Tcnterden as 
agent. The arbitrators appointed by the three neutral powers 
were Count Sclopis (Italy), M. Staempfli (Switzerland), Baron 
d Itajuba (Brazil). The first meeting of the tribunal took place 
on Dec. 15, 1871, in Geneva. As soon as the cases had been 
formally pn.-sented, the tribunal adjourned till the following June. 

I here followed immediately a controversy which threatened the 
collapse of the arbitration. The I'nitcd States claimed damages 
not only for the property destroyed by the Confederate cruisers, 
but for such “indirect losses” as the transference of the American 
marine to the British flag, the enhanced payments of insurance, 
the expenses of pursuit and the prolongation of the war. They 
also revived the charges of “insincere neutrality” and “veiled 
hostility” which had figured in the diplomatic correspondence, and 
had been repudiated by Great Britain, and dwelt at length upon 
the premature recognition of belligerency, the unfriendly utter¬ 
ances of British politicians and the material assistance afforded 
to the Confederates by British traders. These claims for indirect 
losses, etc., caused great excitement in England. That they were 
within the treaty was disputed, and it was argued that, if they 
were, the treaty should be amended or denounced. In Oct. 1872 
Lord Granville notified to General Schenck, the United States 
minister, that the British government did not consider that the 
indirect losses were within the submission, and in April the Brit¬ 
ish counter-case was filed without prejudice to this contention. 
On June 15 the tribunal reassembled and the American argu¬ 
ment was filed. To save the situation Mr. Adams persuaded his 
colleagues to make a spontaneous declaration that by the principles 
of international law the indirect claims ought to be excluded 
from their consideration. The discussion then turned mainly on 
the question of the measure of “due diligence.” The United 
States contended that it must be a diligence commensurate with 
the emergency or with the magnitude of the results of negli¬ 
gence. The British government maintained that while the measure 
of care which a government is bound to use in such cases must 
be dependent more or less upon circumstances, it would be un¬ 
reasonable to require that it should exceed that which the gov¬ 
ernments of civilized States were accustomed to employ in matters 
concerning their own security or that of their citizens. 

The tribunal adopted the view suggested by the United States. 


It found that Great Britain was legally responsible for all the 
depredations of the “Alabama” and “Florida” and for those com¬ 
mitted by the “Shenandoah” after she left Melbourne. 

In the case of the “Alabama” the court w'as unanimous; in 
the case of the “Florida” Sir A. Cockburn alone, in that of the 
“Shenandoah” he and Baron d’ltajuba, dissented from the ma¬ 
jority. 

In the ca.ses of the other vessels the judgment was in favour of 
Great Britain. 

The tribunal decided to award a sum» in gross, and (Sir A. 
Cockburn again dis.senting) fixed the damages at $15,500,000 in 
gold. 

On Sept. 14 the award was formally published, and signed by 
all the arbitrators except Sir A. Cockburn, who filed a lengthy 
statement of his reasons. 

The first of the Washington Rules, with the substitution of the 
words “the means at its disposal” for the words “due diligence,” 
was adopted by Art. 8 of the Hague Convention XIII., 1907. 

See L. A. Atherley-Jones and H. H. L. BcHot, Commerce in War 
(iyo7). (H. H. L. B.) 

ALABAMA CITY, formerly a city of Etowah county, Ala¬ 
bama, U.S.A., 60 mi. N.E. of Birmingham; it was annexed to 
Gadsden (q.v.) in 1932. 

ALABAMA RIVER, a river of Alabama, U.S.A., formed 
by the Tallapoosa and Coosa rivers, which unite about 6 mi. above 
Montgomery. 

It flow's west as far as Selma, then south-west until, about 45 mi. 
from Mobile, it unites with the Tombigbee to form the Mobile 
and Tensas riv'^ers, which discharge into Mobile bay. 

The course of the Alabama is tortuous; its width varies from 
600 to gooft., depth from 3 to 7ft.; its length by the United States 
Survey is 312m.; by steamboat measurernem, 420m. The river 
crosses the richest agricultural and limber districts of the Slate, 
and railways connect it with the mineral regions of north central 
Alabama. The principal tributary of the Alabama is the Cahaba 
(about 200m. long), which enters it about 10m. below Selma. Of 
the rivers which form the Alabama, the Coosa crosses the mineral 
region of Alabama, and is navigable for light-draft boats from 
Rome, Georgia (where it is formed by the junction of the Oosten- 
aula and p:iowah rivers), to about riym. above Wetumpka (about 
192m. below Rome and 26m. below Greensport), and from We¬ 
tumpka to its junction with the Tallapoosa; the channel of the 
river has been considerably improved by the Federal government. 
The navigation of the Tallapoosa river (which has its source in 
Paulding county, Ga.. and is 250m. long) is prevented by 
shoals and a 60ft. fall at Taliassee, a few miles north of its junc¬ 
tion with the Coosa. The Alabama, which is navigable throughout 
the year, is an important carrier of cotton, cotton seed, fertilizer, 
cereals, lumber and naval stores. * 

ALABASTER or ARBLASTIER, WILLIAM (15O7- 

1640), English Latin poet and scholar, was born at Hadlcigh, 
Suffolk, and was educated at Westminster school and Trinity 
college, Cambridge. Alabaster served with the expedition of 
Robert Devereux, earl of Essex, to Cadiz in 1596, and embraced 
the Roman Catholic faith while he was in Spain. He was im¬ 
prisoned in the Tower for his religious opinions in 1598 and 1599, 
His mystical writings brought him into conflict with the Inquisi¬ 
tion, and he was imprisoned in Rome for a short time. He 
escaped, returned to England, abjured Catholicism and received 
a prebend in St. Paul’s Cathedral, which he held until his death 
in April 1640, 

Alaba.ster’s Latin tragedy, Roxana, written while he was at Cam¬ 
bridge, is modelled on La Dalida of Luigi Groto, and was first 
published in 1632. Samuel Johnson praised it as the only Latin 
verse worthy of note written in England before Milton’s Elegies. 
One book of an epic poem in praise of Elizabeth, entitled 
Elisaeis, apotheosis poetica, is preserved at Emmanuel college, 
Cambridge. It was admired by Edmund Spenser. “Who lives 
that can match that heroic song?” he says in “Co/m Clout's come 
home againe." Other works by Alabaster are mystical in charac¬ 
ter and owe much to his study of the Kabbala. They include 
Apparatus in revelationem Jesu Christi (Antwerp, 1607), Ecce 
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Sponsus vcnit (1633), Lexicon Pentaf^lotton and mystical 

commentaries on Revelations and the Tcntateuch. 

Sre T. Fuller, Worthies oj England (ii. 343); Pierre Baylc, Diction¬ 
ary, Historical and Critical (1734); J. P. Collier, Bibl. and Crit. 
Account of the Rarest Books in the. Eny,lish Lan^^uigc (vol. i. 1865) ; 
also the Athenaeum (Dec. 26, 1003), where Mr, Bertram Dobell 
describes a ms. in hi.s possession conlaininR 43 sonnets by Alabaster. 

ALABASTER, a name applied to (wo different mineral sub¬ 
stances. The alabaster of (he ancient.s is mostly a granular 
aggregate of crystals of calcium (arhonate— i.e., it is really a 
marble ((f.v.). The alabaster of modern times is a granular form 
of the mineral gyi)sum (c/.v.). It is usually white, pink or yellow¬ 
ish in colour, often with darker streaks and patches, and is very 
soft (hardness 1*5 to 2) so (hat it can be scratched by the finger 
nail. It can be readily distinguished from marble by the fact 
that it does not effervesce with acid. Alabaster i.s found in beds 
interstratihed wdth red sandstones and marls de[)osited in the 
beds of salt lakes during an arid period; in England, chiefly in 
the Keuper marls of the rnidlatifls, esj)ecially at Chellasfon in 
Derbyshire, Fauld in Staffordshire, and near Newark, Notting¬ 
hamshire, also in the neighbourhood of Carlisle, near Watchet in 
Somerset and IVnarth in (Glamorgan, all in the Trias. 

On th(! Continent the c(“ntre of the alabaster trade i.s Florence, 
where it is found in Miocene and Pliocene strata, and is ex¬ 
tensively u.sed for statuary work and carving of ornamental ob¬ 
jects. I'he best kind is pure white and translucent, but by careful 
heating in nearly boiling water it can be made nearly opaque, 
resembling marble. This appears to be due to ])ar(ial dehyilration. 

(R. II. Ra.) 

ALABASTROS or ALABASTOS, a Greek vase, shaped 
like an urn. The most common tyfjc of (he alabastros stands on a 
base that balances, in appearance, its rather wide mouth. {Sec 
I’OTTKKY AND PoKCKI.AlN ! Circck Pottcry.') 

ALACALUF, an Indian tribe, almost extinct, living in the 
west Patagonian channels, chiefly in the vicinity of Racion sound- 
Formerly they were much more numerous, and their canoes 
might be seen southward from the Gulf of Penas to Brecknock 
peninsula in Tierra del Fuego, including the Straits of Magellan. 
Their culture in general closely resembles (hat of the other 
canoe-using tribe of Tierra del Fuego, the Yahgan (q.v.). The 
use of planked canoes by the Alacaluf has suggested the pos¬ 
sibility of culture transference from Polynesia, but the Alacaluf 
l)lanked canoe is demonstrably a local development. 

See J. M. Cooper, “Analytical and Critical Bibliography ... of 
Tierra del Fuego,” in Bureau of American Ethnology Bulletin Oj 
(1017). (S. K. L.) 

ALACOQUE or AL COQ, MARGUERITE MARIE 

(i647-i(){jo), French nun and founder of the devotion to the 
Sacred Heart of Jesus, was born at Lauthecourt on July 22, 1647, 
and died on Oct. 17, 1690. Having been cured of paralysis, as she 
believed by (he intercession of the Blessed Virgin, in 1671 .she 
entered the Visitation convent at Paray-le-Monial and in the fol¬ 
lowing year made her final vows. After a long period of severe 
austerities .she testified that Christ had revealed to her His 
heart burning with love for man, and bade her establish the Holy 
Hour, communion on the first Friday of the month and the feast 
of the Sacred Heart to be observed on the Friday after the octave 
of Corpus Christi. The tlevolion to the Sacred Heart spread 
rapidly throughout Christendom, and Marguerite Marie was pro¬ 
nounced venerable in 1824, blessed in 18C4, and finally on May 13, 
1920, was canonized. 

Her writings and autobiography arc contained in Vie et Oeuvres 
par les Contemporaines, 2 vols. (Paris, 1901), her autobiography 
i)elng published again at Paray-le-Monial in 1918. See also E. 
Bougaud, Life of St. Afargaret Afary Alacoque (New York, 1920). 

ALAGOAS, a maritime state of Brazil, bounded north and 
west by the Slate of Pernambuco, south and west by the State of 
Sergipe, and east by the Atlantic, It has an area of 11,031 square 
miles. A ilry, semi-barren plateau, fit for grazing only, extends 
across the western part of the State, breaking down into long fer¬ 
tile valleys and wooded ridges towards the coast, giving the country 
a mountainous character. The coastal plain is filled with lake.s 
ilagoas), in .some cases formed by the blocking up of river outlets 


by beach sands. The valleys and slopes arc highly fertile and pro¬ 
duce sugar, cotton, tobacco, Indian corn, rice, mandioca and 
fruits. Hides and skins, mangabcira rubber, cabinet woods, castor 
beans and rum are also exported. Cattle-rai.sing was formerly a 
prominent indu-stry, but it has greatly declined. Manufactures 
have been developed to a limited extent only, though protective 
tariff laws have been adopted for their encouragement. The climate 
is hot and humid, and fevers arc prevalent in the hot season. The 
capital, Maccio. is the chief commercial city of the state, and its 
port (Jaragua) has a large foreign and coastwidc trade. The prin¬ 
cipal towns arc Alagoas, formerly the rapital. picturesquely sit¬ 
uated on Lake Manguaba, 15 mi. southwest of Maceio. and Penedo, 
a small port on the lower Sao Francisco, 26 mi. above the river's 
mouth. Before 1817 Alagoas formed part of the capitania of Per¬ 
nambuco, but in that year the district was rewarded with a separate 
government for refusing to join a revolution, and in 1823 became a 
province of (he empire. The advent of the republic in 1889 
changed the province into a state. Pop. (1940) 957,628. 

ALAIN DE LILLE (Alanus de In.sulis) (r. 1128-1202), 
French theologian and Latinist, lived at Moiilpeliicr, and finally 
retired to the Abbey of C'iteau.K, where he remained until his 
death. His varied learning won for him the title of Doctor nni- 
versalis. lie was famed in his day for two of his Latin poems, 
De plaitctu naturae, a satire on human vices, and Anticlaudi- 
aniis, a long verse treatise on the arts and on morals. Alain 
.shared in the reaction again;st scholastici.sm, and laid stress on 
the share of faith in the apprehension of religious truth. He 
must be classed with the so-called Summists. But his Dc arte 
sen dr articulis catholicac fidci, which was a “summa” of Chris¬ 
tian theology, brings the principles of mathematical science to 
bear on Christian dogma. He also wrote a treati.se contra 
hacrcticos. 

The works of Alain de Lillc have been published by Migne, Patro- 
logia lalina, vol. ccx. A critical edition of the Anticlaudianus and of 
the De planctu naturae is given by Th. Wright in vol. ii. of the, 
Anglo-Latin Satirical Poets and Epigramniaiisls of the Twelfth 
Century (London, 1872). See Haureau, Memoirv sur la vie et quel- 
ques oeuvres d'Alain de Lille (Paris, 1885) ; M. Baumgartner, Die 
Philosophic (les Alanus de Insulis (Munster, iSgO). 

ALAIS: srr Alks. 

ALAJUELA, a province of Costa Rica, Central America, ex¬ 
tending southward from the border of Nicaragua to the Meseta 
Central: area, 3,653 sq.mi.; pop. (1940), I37.c;43. The capital of 
the province (Alajuela), served by the Pan American highway and 
a branch line of the coast-to-coast railway, i.s in the highly pro¬ 
ductive and populous central valley; elev., 3,185 ft.; mean annual 
temp.. 68“^ F.; pop. (1940), 9.232. 

The province is predominantly agricultural in its economy, i)ro- 
ducing large quantities of sugar cane, coffee, cereals, fruits, sub¬ 
sistence crops and cattle. 

ALAMANNI or ALLEMANNI, a German people first 
mentioned by Dio Cassius. They dwelt in the basin of the Maine, 
to the south of the Chatti (q.v.). They were a conglomeration 
of various tribes. The Hemiunduri formed the preponderating 
element, and there were among the others the luthungi, Bucin- 
obaiites and Lentienses. From the 4th century a.d. onwards we 
hear also of the Suebi (q.v.) or Suabi. The Hermunduri be¬ 
longed to the Suebi, but reinforcements from new Suehic tribes 
now moved westward. In later times the names Alamanni and 
Suebi seem to be synonymous. They were continually engaged 
in conflicts with the Romans, the most famous encounter being 
that at Strassburg, in which they were defeated by Julian (a.d. 
357). Early in the 5th century the Alamanni crossed the Rhine 
and conquered and settled Alsace and a large part of Switzer¬ 
land. In A.D. 495 they were conquered by (Jlovis, from which 
time they formed part of the Frankish dominions. The Alaman- 
nic and Swabian dialects survive in Swiss dialects, and in parts 
of South Germany, particularly Baden and Wiirttemburg and also 
parts of Alsace. 

See Dio Cassius Lwii. et seq.; Aramianus Marcellinus, passim; 
Gregory of Tours, Historic Francorum, book ii.; O. Bremer in H. 
Paul, Grundriss der germanischen Fhilologie (2nd cd., Strasbourg, 
1900), vol. hi. pp. 930 et seq. 
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ALAMANNI or ALEMANNI, LUIGI (1405-1555), Ital- 
ian statesman and poet, was born at Florence. Luigi joined with 
others in an unsuccessful conspiracy against Giulio de’ Medici, 
afterwards Pope Clement VII. He was obliged to take refuge 
in Venice, and, on the accession of Clement, to flee to France. 
When Florence shook off the papal yoke in 1527, Alamanni re¬ 
turned, and took a prominent part in the management of the 
affairs of the republic. On the restoration of the Medici in 1530 
he had again to take refuge in France, where he enjoyed the 
favour both of Francis I. and Henry II. He died at Amboise on 
April 18, 1556. His best work, La Coltivazione (Paris, 1546), is 
a didactic poem, wTitten in imitation of Virgil’s Georgies. His 
Operc Tosconc (Lyons, 1532) consists of satirical pieces written 
in blank verse. An unfinished poem, Avarchidc, in imitation of 
the Iliad, was the work of his old age and has little merit. It 
has been said by some that Alamanni was the first to use blank 
verse in Italian poetry, but the distinction belongs rather to his 
contemporary Giangiorgio Trissino. He also wrote a poetical 
romance, Girone il Cortesc (Paris, 1548); a tragedy, Antigone; a 
comedy. Flora, and other poems. His works were published, with 
a l)iogra])hy, by P. Raffaelli, as I'cr.vi e prose, di Luigi Alamanni 
(Florence, 1850). 

BinuonRAPiiv.-" Sec G. Naro, Luini Alamanni r la coltivazione 
(Syracuse, 1807)) and C. Corso, Un dccennio di patriolthmo di Luigi 
Alamanni (Palermo, 1898). 

ALAMBAGH, the name of a large park or walled enclosure, 
containing the ruins of a country house of the old Oudh court, 
as well as a beautiful garden, situated about 410. from Lucknow, 
near the Cawnporc road, in the United Provinces of India. It 
was converted into a fort by the mutineers in 1S57, and after 
its capture by the British w'as of importance in connection with the 
military opumations around Lucknow. Sir Henry Havelock was 
buried in the garden. 

ALAMEDA, a city of Alameda county, California, U.S.A., 
on an artificial island on the continental side of San Francisco 
bay, opposite to and about 0 mi. from San Francisco, and directly 
south of Oakland, from which it is separated by an estuary 
spanned by three bridges. South of the city, but within its 
boundaries, is Bay Farm island, which is practically the city’s 
vegetable garden. Alameda is served locally and to all the cities 
around the bay by a bus system, and there is a traffic tube to 
Oakland under the canal. An industrial belt line, constructed and 
owned by the city, is operated jointly by the transcontinental 
railways which serve the east bay district. The population figure 
was 36,256 in 1940 by th(‘ federal census. Alameda has 14 miles 
of water front, including long stretches of sandy beach used for 
recreation, besides the large trads .suitable for commercial and 
industrial purposes. It has 60 miles of paved streets, all lighted 
by electricity. It has a municipal light and power plant; a 
$1,250,000 high school; a municipal golf course; a.community 
hotel; a city-planning commi.ssion; an annual regatta and water 
sports fiesta; and an annual dahlia festival. The industries in¬ 
clude large borax works and shipyards; a pottery and a lumber 
mill; and plants which make pencils, boxes, candy, engines and 
deep-well pumps. 

The fleet of a large salmon-packing association has its winter 
headquarters there. Terminals, docks and warehouses arc on the 
water front, and a $20,000,000 naval air station is under con¬ 
struction (1941) on 2,000 ac. of tidelands. 

There was a settlement there before the end of the Mexican 
period. The town was incorporated in 1854 and in 1885 it w’as 
chartered as a city. In 1870 it had a population of i,557; in 
1880, of 5,708. It operates under a freehold charter, and has had 
a city-manager form of government since 1917. 

ALAMO, THE, an historic building in San Antonio, Texas, 
noted a.s the scene of an heroic defence in the war between Texas 
and Mexico. This building is the chapel of the Mission San 
Antonio de Valero, founded in 1718 by Franciscans, and com- 
uionly called the “Alamo Mission” from the grove of cottonwood 
(alamo) in which it stood. It originally consisted of the chapel, 
a convent yard about looft. square, a convent and hospital 
building, and a plaxa about in extent, the whole being sur¬ 
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rounded by a strong w'all. Upon the disappearance of the Indiaiis 
from the vicinity the mission was abandoned, and after 1793 it 
was sometimes used as a fort. In the war for Texan independence 
Cols. William B. Travis, James Bowie and Davy Crockett, with 
180 men, were attacked here by 4.000 Mexicans commanded by 
Santa Anna. After a siege lasting 13 days, Feb. 23-March 6, 
1836, during which some 500 of the attacking force were killed, 
a breach was made in the walls. In a final assault the Mexicans 
overpowered and slaughtered the garrison in a hand-to-hand 
struggle in the chajxd, the tiv'c sur\dv'ors being subsequently killed 
in cold blood by order of Santa .\nna. “Remember the Alamo” 
became the war-cry of the Texans, who, under Sam Houston, at 
San Jacinto, on April 21, 1836, defeated and captured Santa 
Anna. In 1SS3 the Alamo building was bought by the State and 
preserved as a public monument, and in 1913 the city of San 
Antonio began its restoration. 

See A. M. Williams, Sam Houston and the War of Independence 
in Texas (Boston, 1893) ; Zavola, Story of the Siege and Fall of the 
Alamo (San Antonio, lyii). 

ALAND ISLANDS, an archipelago at the entrance to the 
Gull of Bothnia, about 25 mi. from the coast of Sweden, and 15 
mi. from that of Finland. Area 581 sq.mi., with a population of 
28,248 (esl. 1937). The group which forms the Finni.sh depart¬ 
ment of Aland (Ahvenanmaa), consists of nearly 300 islands, of 
which about 80 are inhabited, the remainder being desolate rocks. 
These islands form a continuation of a dangerous granite reef ex¬ 
tending along the .south coast of Finland. They formerly belonged 
to Sweden, and in the neighbourhood the first victory of the Rus¬ 
sian fleet over the Swedes was gained by Peter the Great in 1714, 
They were ceded to Russia in 1809. and remained Ru.ssian until 
1917, when Finland was proclaimed an independent and sovereign 
State. The population centres thielly in the island of Aland, upon 
which is the small town Mariehamn. The inhabitants, hardy sea¬ 
men and fishermen, are mostly of Swedish descent and speech. The 
surface of (he islands is generally sandy, the .soil thin and the 
climate keen; yet Scotch fir. spruce and birch are grown; and 
rye, barley, flax and vegetabh's are produced. Great numbers of 
cattle are reared; and cheese, butler and hides, as well as salted 
meat and fish, are exported. There are several excellent harbours 
(notably that of Ytlernas), which were of great importance to 
Russia from the fact that I hey are frozen up for a much briefer 
pt‘riod than those on the coast of Finland. 

History.—When, by an article of the Treaty of Fredrikshavn 
(Friedrichshamn), Sept. 5-17, 1809, the islands were ceded to 
Russia, together with the territories forming the grand-duchy of 
Finland on the mainland, the Swedes were unable to secure a 
provision that the islands, occujiying a position of great strategic 
importance in relation to the entrance to Stockholm and to the 
Gulf of Bothnia, should not be fortified. The question was a 
vital one for Great Britain's trade as well, In 1854, accordingly, 
during the Crimean War, an Anglo-French force destroyed the 
fortress of Bomarsund. By the “Aland Convention,” between 
Great Britain, IT.ance and Russia on March 30, 1856, it was 
stipulated that “the Aland islands shall not be fortified, and that 
no military or naval establishments shall be maintained or created 
on them.” By the 33rd article of the Treaty of Paris (1856) this 
convention, annexed to the final act, was given “the same force 
and validity as if it formed part thereof.” 

In 1906 it was asserted that Russia, under pretext of stopping 
the smuggling of arms into Finland, was massing considerable 
forces at the islands. 

The question of the Aland islands created discussion in 1907 
and 1908 in connection with the new North sea agreements, but 
Russia did not raise the issue officially when she saw the aversion 
of the other powers even to discuss it. 

Under the tsardom the islands were united with Finland until 
the latter country declared her independence in 1917. In Dec. 
1917, the Aland islanders claimed the right of self-determina¬ 
tion on their own account, and unofficial plebiscites showed a vote 
in favour of reunion with Sweden. Finland granted the islands 
autonomy on May 7. 1020, but refused to contemplate their 
secession. In June the leaders of the secession movement were 
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Map smowinu the strategic position of the Aland islands, lying between Finland and Sweden in the Baltic sea 

The Aland Isiands, a tell flovernino group within the Finnish body politic, were guarded by Russia for over a century because of their strategic 
position in the Baltic sea. They acpuired the right of self determination after the World War ( 1914 - 18 ) and were guaranteed neutralization 
by the Baltic powers. The majority of the inhabitants are Swedish 


arrt'sted lor Jiigli hcasoii. iiiuJ I'innisli troops were sent to the 
island. As this silualion was producing a state of serious ten¬ 
sion lietween l inland and Sweden, Cireat Britain drew the atten¬ 
tion of the Council of the League of Nations to the movement 
on June 19, 1920. 

VVifh the consent of the two inleresUd governments, the Coun¬ 
cil asked a special commission of jurists whether the question was 
inlernatioiial or the e.xc!usivc' concern of Finland. This commis¬ 
sion declared the cjuc'siion international, whereupon the Council 
despatched a spc-cial eonimission of inquiry to the spot. This ccTm- 
niission reported against the claim of the islanders to secede from 
Finland, hut declared that the islanders formed a distinct group 
within tlu“ I'innish body politic, and suggested that the mainte¬ 
nance of Finnish sovereignty ought to he made conditional upon 
the incorporation in the autonomy law of May 7, 1920, of five 
siMuitic guarantees. The commission also reported in favour of a 
new convention, to he signed hy all the Baltic powers, for the 
neutralization and demilitarization of the Aland Islands, to re¬ 
place the international convention of March 30, 1856. This re¬ 
port was accc-[»ted hy the Council and the two nations. The new 
nc'iitralizalion convention came into effect April 6, iqaj. Aft«r 
much discus.sion I’inland and Sweden agreed upon strengthening 
the defenses of (he islands (Jan, 193c)); the other interested states 
agreed except for Russia, whose protest postponed action. At the 
end of the same year Russia invaded Finland. In the j^jcace agree¬ 
ment of March i()40, Russia demanded no concessions in the 
.Aland Islands. 

Bnci.ui(;k\i'HV.—Leagwe of Nations Official Journal S|>ecial Supple- 
nurit.s Nos. i and (iq:o) ; O. Andensson, Lrs origines de la question 
d'Aland (lO-'^o); British White Paper, Cd. 1,680 (ic;33); Baron M. 
dc' Tauht , I 'r.c page int'dilr de Vhisloire modemr du problime baltiqus 
(J9J4) ; A. J. Tovnlne, .Survey of Internatiotial Affairs, IQ20-2J, pp. 
234--’.^8 (19.5) ; L, H. Ting.slen, Aland ur militarisk och poliiisk 
synpunkt ft an oSu'f till I’lira dagar (1925). 

ALANI, easte rn di\ isic)n of the Sarmatians, half-caste Scyths, 
a wandering people resembling Mongols. First met with north of 
the Caspian, then (c. ist century A.n.) spreading into the steppes 
o£ Rus.sia. the .Alani made incursions into both the Danubian and 
the Caucasian provinces of the Roman empire. By the Huns they 


were cut into two portions, of which the western joined the Ger¬ 
manic nations in their invasion of southern Eurojx*, and, follow¬ 
ing the fortunes of the V'andals, disappeared in North Africa. 
Tho.se of the eastern division, though dispensed about the stepixs 
until late mediaeval times, were forced h>' fresh invading hordes 
into the Caucasus, where they remain as the Ossetes. (See 
Sakmatae and Scythia.) 

ALANINE, a Alanmc, is a constituent, and decomposition 
product, of many proteins, soluble in water or alcohol, crystalliz¬ 
ing in colourle.ss, sharp rhombic pri.sms, and having marked 
physiological action. 

It has the formula of o amino-proprionic acid, NHrCHMe- 
CO2H, and exists in the d-, /- and r-isomeric forms (sec Isomer¬ 
ism). 

ALAPAEVSK, a town in Sverdlovsk region of Russian 
S.F.S.R. Pop. 12,151. Lat. 57“ 49' N. Long., 61“ 40' E. It was 
know-n for its copper as long ago as 1704, and is in the copper 
and iron mining area. Since it was linked by rail with Sverdlovsk 
and Nizhni-Tagil, its importance has greatly increa.scd. 

ALARCON, HERNANDO DE, Spanish navigator of the 
16th century, was sent by the viceroy of New' Spain in 1540 to 
give naval support to the expedition of Francisco Va.squez de 
Coronado in hi.s .search for the mythical seven citie.s of Mexico. 
The junction was never effected. Alarcon sailed up the Gulf of 
California, and determined with certainty that California was a 
peninsula, not an island. 

He surveyed the coast, ascended the Rio del Tizon or Rio de 
Buena Guia (Colorado) for 85 Spani.sh miles and planted a cross 
at the highest point he reached. 

Under the cro.ss he buried a note afterwards found by Melchior 
Diaz. 

See Herrera, Decade VI. book ix. ch. 15; vol. vi. fol. 212 of Madrid 
edition of 1730, and the report printed in Hakluyt'.s voyages. 

ALARCON. JUAN RUIZ DE (c. 1581-1639), Spanish 
dramatist, was born about 1581 at Tlacho (Mexico), where his 
father was sufierintendent of mines, and died at Cordova on Aug. 
4,1639. Alarcon was educated in Spain, then, after a brief stay in 














ALARCON—ALARIC 


Mexico, returned to Spain and occupied a small post under the 
Council of the Indies. His plays were published in 1628 and 
1634; the most famous of these is La Verdad sospcchosa, which 
was adapted by Corneille as the Mentcur. Alarcon was pre¬ 
occupied with ethical aims, and his gift of dramatic presentation 
was as brilliant as his dialogue was natural and vivacious. It has 
been alleged that his foreign origin is noticeable in his plays, but 
in El Tejedor de Segovia he had produced a masterpiece of 
national art, national sentiment and national expression. 

ALARCON, PEDRO ANTONIO (1833-1891), Spanish 
writer, was born at Guadix March 10 1833. He had a consider¬ 
able reputation as a journalist and poet when his play, El Hijo 
prSdigo, was hissed off the stage in 1857. The failure exasper¬ 
ated Alarcon so much that he enlisted under O’Donnell as a 
Volunteer in the Moroccan campaign. The expedition provided 
the material for the brilliant Diario de un testigo de la guerra 
de Africa (1859), a masterpiece in its way as a description of 
campaigning life. On his return from Morocco, Alarcon did 
great service to the liberal cause as editor of La Politica. But in 
the years 1868-74 he ruined his political reputation by a series 
of rapid changes of front. His literary reputation steadily in¬ 
creased, however. El sombrero de tres picos (1874), ^ clever 
resetting of an old Spanish tale, lives for its malicious wit and 
minute observation. His other works include Cuentos amatorios 
(18S1); Historictas nacionalcs (1881); El Escandalo (1875); 
El Capitan Veneaw (1881). Alarcon died July 20, 1891. 

ALARD, JEAN DELPHIN (1815-1S88), famous French 
v'iolinist and teacher, was profe.ssor at the Paris Conservatoire 
from 1843 to 1875. Sarasate was one of his pupils. 

ALARIC (c. 370-410), Gothic conqueror, the first Teutonic 
leader who stood as a conqueror in the city of Rome, was probably 
born about 370 on an island named Peuefe (the fir) at the mouth of 
the Danube. He was of noble descent, his father being a scion of 
the family of the Balthi or Bold-men, next in dignity among Gothic 
warriors to the Amals. He was a Goth and belonged to the western 
branch of that nation (sometimes called the Visigoths) who at 
the time of his birth were quartered in the region now known as 
Bulgaria, having taken refuge on the southern shore of the Danube 
from the pursuit of their enemies the Huns. 

In the year 394 he served as a general of joederati (Gothic irreg¬ 
ulars) under the Emperor Theodosius in the campaign in which he 
crushed the usurper Eugenius. As the battle which terminated 
this campaign, the battle of the Frigidus, was fought near the 
passes of the Julian Alps, Alaric probably learnt at this time the 
weakness of the natural defences of Italy on her north-eastern 
frontier. 

In the shifting of offices which took place at the beginning 
of the reigns of Arcadius and Honorius, the sons of Theo¬ 
dosius, Alaric apparently hoped that he would receive one of the 
great war ministries of the empire, and thus instead of being a 
mere commander of irregulars would have under his orders a 
large part of the imperial legions. This, however, was denied him, 
and he remained an officer of joederati. His disappointed ambition 
prompted him to take the step for which his countr>Tncn were 
longing, for they too were grumbling at the withdrawal of the 
“presents,” in other words the veiled ransom-money, which for 
many years they had been accustomed to receive. They raised him 
on a shield and acclaimed him as a king; leader and followers both 
resolved (says Jordanes, the Gothic historian) “rather to seek new 
kingdoms by their own labour, than to slumber in peaceful sub¬ 
jection to the rule of others.” 

Alaric struck first at the eastern empire. He marched to the 
neighbourhood of Constantinople, but finding himself unable to 
undertake the siege of the city, he retraced his steps westward and 
marched southward through Thessaly and the unguarded pass of 
Thermopylae into Greece. Alaric’s invasion of Greece lasted two 
years (395-96); he ravaged Attica but spared Athens, which at 
once capitulated to the conqueror, and penetrated into Pelopon¬ 
nesus, capturing its most famous cities, Corinth, Argos and Sparta, 
selling many of their inhabitants into slavery. Here, however, his 
victorious career ended. Stilicho, who had come a second time to 
the assistance of Arcadius, succeeded in shutting up the Goths in 
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the mountains of Pholoe on the borders of Elis and Arcadia. Alaric 
escaped with difficulty, and not without some suspicion of con¬ 
nivance on the part of Stilicho. He crossed the Corinthian gulf 
and marched with the plunder of Greece northwards to Epirus. 

Next came an astounding transformation. For some mysterious 
reason, probably connected with the increasing estrangement be¬ 
tween the two sections of the empire, the ministers of Arcadius 
conferred upon Alaric the government of part of the important 
prefecture of Illyricum. Here, ruling the Danubian provinces, he 
was on the confines of the two empires, and, in the words of the 
poet Claudian. he “sold his alternate oaths to either throne,” and 
made the imperial arsenals prepare the weapons with wffiich to arm 
his Gothic followers for the next campaign. It was probably in the 
year 400 that Alaric made his first invasion of Italy, co-operating 
w'iih another Gothic chieftain named Radaguisus. After .spreading 
desolation through north Italy, and striking terror into the citizens 
of Rome, Alaric was met by Stilicho at Pollentia (a Roman mu¬ 
nicipality in what is now Piedmont). The battle (April 6, 402, 
Ea.ster day) was a victory, though a costly one, for Rome and 
effectually barred the further progress of the barbarians. Alaric 
was an Arian Christian who trusted to the sanctity of Easter for 
immunity from attack, and the enemies of Stilicho reproached him 
for having gained his victory by taking an unfair advantage of the 
great Christian festival. The wife of Alaric is said to have been 
taken prisoner after this battle; and there is some reason to sup¬ 
pose that he was hampered in his movements by the presence with 
his forces of large numbers of women and children, having given 
to his invasion of Italy the character of a national migration. After 
another defeat before Verona, Alaric quitted Italy, probably 
in 403. 

He had not indeed reached Rome, but his invasion of Italy had 
produced important results. It had caused the imp)erial residence 
to be transferred from Milan to Ravenna, it had necessitated the 
withdrawal of the 20th legion from Britain, and it had probably 
facilitated the great invasion of \’andals, Suevi, and Alani into 
Gaul, by which that province and Spain were lost to the empire. 
We next hear of Alaric as the friend and ally of his late opponent 
Stilicho. The estrangement between the eastern and western 
courts had in 407 become so bitter as to threaten civil war, and 
Stilicho was actually propo.sing to u.sc the arms of Alaric in order 
to enforce the claims of Honorius to the prefecture of Illyricum. 
The death of Arcadius in May 408 caused milder counsels to pre¬ 
vail in the western cabinet, but Alaric, who had actually entered 
Epirus, demanded that if he were thus suddenly bidden to desist 
from war, he should be paid handsomely for what in modern lan¬ 
guage would be called the expenses of mobilization. The sum 
which he named was a large one. 4,000 pounds of gold (about 
£160,000 sterling), but under strong pressure from Stilicho the 
Roman .senate con.scnled to [)romi.se il.s pa3-ment. 

Three months later Stilicho himself and the chief ministers of 
his party were treacherously slain in pursuance of an order ex¬ 
tracted from the timid and jealous Honorius; and in the disturb¬ 
ances which followed the wives and children of the barbarian 
joederati throughout Italy were slain. The natural consequence 
was that these men to the number of 30,000 docked to the camp of 
Alaric, clamouring to be led against their cowardly enemies. He 
accordingly crossed the Julian Alps, and in Sept. 408 stood before 
the walls of Rome (now with no capable general like Stilicho to 
defend her) and began a strict blockade. 

No blood was shed this time; hunger was the weapon on which 
Alaric relied. When the ambassadors of the senate in treating for 
peace tried to terrify him with their hints of what the despairing 
citizens might accompli.sh, he gave with a laugh his celebrated an¬ 
swer, “The thicker the hay, the easier mowed!” After much bar¬ 
gaining, the famine-stricken citizens agreed to pay a ransom of 
more than a quarter of a million sterling, besides precious garments 
of silk and leather and three thousand pounds of pepper. Thus 
ended Alaric’s first siege of Rome. At this time, and indeed 
throughout his career, the one dominant idea of Alaric was not to 
pull down the fabric of the empire but to secure for himself, by 
negotiation with its rulers, a regular and recognized position within 
its borders. His demands were certainly large—^the concession qf 
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a block of territory 200 m. long by 150 wide between the Danube 
and the Gulf of Venice (to be held probably on some terms of 
nominal dependence on the empire), and the title of commander- 
in chief of the imperial army. As all attempts to conduct a satis¬ 
factory negotiation with this emperor failed, Alaric, after institut¬ 
ing a second siege and blockade of Rome in 409, came to terms 
with the senate, and with their consent .set up a rival emperor and 
invested the prefect of the city, a Greek named Attalus, with the 
diadem and the purple robe. But Attalus rejected the advice of 
Alaric and lost in consequence the province of Africa, the granary 
of Rome, which was defended by the partisans of Honorius. The 
weapon of famine, formerly in the hand of Alaric, wa.s thus turned 
against him, anrl loud in con.sequence were the murmurs of the 
R(jnKin po{)ulace. Ilorjorius wa.s also greatly strengthened by the 
arrival of six legions sent from ('onstantinople to his assistance by 
hi.s nephew Theodosius II. Alaric therefore cashiered his puppet 
em|»eror Attalus after 11 months of ineffectual rule, and once more 
tried to reo[)en negotiations with Honorius. I'hese negotiations 
would probably have succeeded but for the malign inlluence of 
another (ioth, Sarus, the hereditary enemy of Alaric and his 
house. When Alaric found himself once more outwitted, he 
marched southward an<l began in deadly earnest his third siege of 
Rome. No defence apparently was possible; there are hints, not 
well substantiatefl, of treachery; there is greater probability of 
surjmi.se. However this may be (for our information at this point 
of the story is miserably meagre) on Aug. 24, 410, Alaric ami his 
Goths burst in by the Salarian Gate on the north-east of the city. 
'I'he Goths show'ed themselves not absolutely ruthless conejuerors, 
and there is no reason to attribute any extensive de.struction of the 
buildings of the city to Alaric ami his army. Contemporary eccle¬ 
siastics recorded with wontier many instances of their clemency: 
the ('hristi.an diunhes .saved from ravage; protection granted to 
vast multitudes both of pagans and Christians who took refuge 
therein; vessels of gold and .silv(T, which were found in a private 
dwelling, .spared because they “belonged to St. Peter”; at least 
one case in which a beautiful Roman matron ap[)ealed, not in vain, 
to the better feelings of (he Gothic .st)ldier who had a.ssailed her. 

Alaric then marched .southwards into Calahria. He desired to 
invade Africa, which on account of its corn crops was now the 
key of the position ; but hi.s ships were da.shcd to pieces by a storm 
in which many of his soldiers perished. He died soon after, prob¬ 
ably of fever, and hi.s body was buried under the river-bed of the 
Busento, tlie stream being tcmijorarily turned aside from its course 
while the grave was dug wherein the Gothic chief and .some of his 
most precious si)oil.s were interred. When the work was lini.shed 
the river was turned hark into its usual channel, and the captives 
by whose hands the labour had been accomplished were put to 
death (hat none might learn their secret. He was succeedetl in 
the command of (he Gothic army by his brother-in-law, Ataulphus. 

Our chief authorities for the career of .Marie arc the historian 
Orosius and the poet Glaudian, both strictly contemporary; Zosimus, 
a somewhat prejudiced heathen historian, who lived probably about 
hah a century alter the death of Alarie; and jordanes, a Goth who 
wrt)te the history of his nation in the year 551, basing his work on 
the earlier history of Ca.ssiodorus (now lost), which was written c. 520. 

(T. H.; X.) 

ALARIC II. (d. 507), eighth king of the Goths in Spain, suc¬ 
ceeded his father Lurie, or Evaric, on Dec. 28, 484. His dominions 
not only included the whole of Si)ain except its north-western 
corner, but also Aquitaine and the greater part of Provence. In 
religion Alaric was an Arian, hut he greatly mitigated the persecut¬ 
ing policy of his father, Euric, towards the Catholics and author¬ 
ized them to hoid, in 506, the council of Agde. He appointed a 
commission to prepare an abstract of the Roman laws and imperial 
decrees, which should form the authoritative code for his Roman 
subjects. This is generally known as the Breviariutn Alaricianum, 
or Brnmry of Alaric (q.v.). Alaric endeavoured strictly to main¬ 
tain the treaty which his father had concluded with the Franks, 
but Clovi.s found a pretext for war in the Arianism of Alaric. The 
two armies met in 507 at the Campus Vogladensis, near Poitiers, 
where the Goths were defeated, and their king, who took to flight, 
was overtaken and slain, it is said, by Clovis himself. This battle 
ended the rule of the Visigoths in Gaul. 


ALA-SHEHR (anc. Philadelphia), Aidin vilayet, Turkey, 
in the Kuzu Chai valley (Cogamus), at the foot of the Boz Dagh 
(Mt. Tmolu.s) 8,^ mi. east of Smyrna (105 by railway). Popu¬ 
lation 32,801. Philadelphia was founded by Attalus II. of 
Pergarnum about 150 B.c., became one of the “Seven Churches” 
of Asia, and was called “Little Athens” on account of its festivals 
and temples. It was subject to frequent earthquakes. Philadel¬ 
phia was an independent neutral city, under the Latin Knights of 
Rhodes, when taken in 1390 by Sultan Bayezid I. and an auxiliary 
Christian force under the emperor, Manuel II., after a long 
resistance, when all other cities of Asia Minor had surrendered. 
Twelve years later it was captured by Timur, who built a wall 
with the corp.scs of his pri.soners. A fragment of the ghastly struc¬ 
ture is in the library of Lincoln cathedral. The town is connected 
by railway with Afiun Qarahisar and Smyrna. It is ill-built, 
but, as it stands above the wide fertile Hermus plain, the distant 
virw is imj)osing. There arc small industries and a fair trade. A 
mineral s()ring yields a heavily charged water, “Eau de Vais,” in 
great request in Smyrna. 

See W. M. Ramsay, Letters to the Seven Churches (1904). 

ALAS, LEOPOLDO (1852-1901), Spanish novelist and 
critic, was born at Zamora. His reputation rests on his psycholog¬ 
ical novel. La Regcnta (1884-85), whose scene is laid in Oviedo. 
The ruthless analysis of its characters gives it a place among the 
best novels of the period. 

ALASKA, formerly called Russian America, is a Territory of 
the United States of America, occupying the extreme northwest¬ 
ern [lart of North America and including the adjacent i.slands. 
The name “Alaska” is a corruption of a native word meaning 
“the great country.” The territory of Alaska comprises, 
first, all that part of the continent west of the 141st meridian; 
secondly, the eastern Diomede Island in Bering Strait, and all 
islands in Bering Sea and the Aleutian chain lying cast of a line 
drawn from the Diomedes to pass midway between Copiier Island, 
off Kamchatka, and Attu Island of tlu- 
Aleutians; thirdly, a narrow strip of coast 
and adjacent i.slands north of a line drawn 
from Cape Muzon, in latitude 54” 40' N., 
up Portland canal to its head, and thence, 
following the summit of the mountains 
situated jiarullel to the coast to the 141st 
meridian, provided that when the line runs 
more, than ten marine leagues from the 
ocean the limit shall be formed by a line 
parallel to the windings of the coast and 
which .shall never exceed the di.stancc of 
ten marine leagues therefrom. Alaska is 
bounded on the north by the Arctic ocean, 
on the west by the Arctic ocean, Bering Sea 
and Bering Strait, on the south and south¬ 
west by the Gulf of Alaska and the Pacific 
ocean, and on the cast by British Columbia 
and Yukon territory. The total area of 
Alaska is 586,400 sq.m., an area ecjual to 
nearly one-fifth that of continental United 
States or more than twice the size of Texas, 
the largest State of the Union. 

Principal Physical Features, —As in¬ 
dicated by the above boundaries, Alaska 
is of straggling, irregular shape, extending 
in longitude from about 130° VV. to 193° W. or 167" E., as speci¬ 
fied in the articles of cession and through more than 20° of lati¬ 
tude, 51° to 71® 25' N. The southern limit lies far out in the 
Pacific as part of the Aleutian island chain, only 2® north of the 
boundary between the western half of the United States and 
Canada. Alaska consists of a compact central mass and two 
straggling appendages running from its south-western and south¬ 
eastern corners. These three parts will be referred to hereafter 
respectively, as continental Alaska, Aleutian Alaska, and the 
“Panhandle.” 

The general ocean coast-line is about 4,750m. and including the 
islands, bays, inlets and rivers to the head of tide water, is about 
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26,000m. in length. The entire southern coast is very precipitous, 
much indented by deep fiords, with only slight stretches of beach 
or plain. Its elevation gradually decreases as one travels west 
toward the Aleutians. A great submarine platform extends 
throughout a large part of Bering Sea. The western and northern 
coasts are regular in outline with Idng straight beaches; and shal¬ 
lows are common in the seas that wash them. 

Of the vast number of islands within the boundaries of Alaska 
and constituting part of its territory, only a few of the more im¬ 
portant can be mentioned in the scope of this article. At the 
south-eastern extremity and lying close inland, is the Alexander 
Archipelago {q.v.) consisting of some 1,100 islands, large and 
small. South-west of the Alaska Peninsula there are two groups, 
(i) Kodiak—the largest island, of the same name, is 40m. by 
loom., and may be considered a continuation of the Kenai Pen¬ 
insula. The group’s western continuation consists of the Sernidi, 
Shumagin and Sannak clusters. (2) The Aleutian islands {q.v.), 
sweeping 1,200m. or more west-south-west from the end of Alaska 
peninsula; west of the mainland in Bering Sea, the Pribilof islamls, 
about 500m, south of cape Prince of Wales, the small Hall and St. 
IVIatthcw Islands; to the north toward Bering Strait, the large St. 
Lawrence Island, with Nunivak near the coast to the south-east. 
Of the smaller islands, within Bering Sea, only the Pribilofs (home 
of the fur seal during breeding season) are of special interest or 
value. 

Alaska has mountains, plateaus and lowlands on a grand scale. 
“In a broad way, the larger features of topography correspond 
with those of the western States. There is a Pacific mountain 
system, a central plateau region, a Rocky mountain system, and 
a Great plains region. These four divisions arc well marked, 
and show the close gcograjihic relation of this area to the 
southern part of the continent.” 'I'lie orographic features of the 
Pacific mountain system trend parallel to the coast-line of the 
Gulf of Alaska. The Pacific mountain s\stem includes four 
ranges. The coast range of the Panhandle attains a width of 
100 mi., but has no well-defined crest line. The range is char¬ 
acterized by the uniformity of summit levels bctw'ecn 5,000 and 
6,000 feet. Continuing the coast range, with which it is closely 
associated—the Chilkat river lies between them—is the St. Klias 
Range (a term now used to include not only the mountains be¬ 
tween Cross Sound and Mt. St. Elias but the Chugach, Wrangell 
and Nutzotin mountains), lying in the south-east of the main 
peninsula or continental Alaska. Among its principal peaks arc: 
Mt. Sanford, Mt. Fnirweather and Mt. Vancouver, all above 
15,000 ft. and Mt. Wrangell. 14,005 ft. (an active volcano), in 
the Wrangell mountains, Mt. St. Elias, 18,008 ft., and in Canadian 
territory, Mt. Logan, 19,850 feet. The Aleutian range, of which 
crest the Aleutian islands are remnants, fills out the system near 
the coast. In the Aleutian range, near the base of the Alaska 
pchinsula, there occurred in the early days of June 1912, one of 
the great volcanic eruptions of historic times. The top of Kat- 
mai, a mountain showing no evidence theretofore of volcanic 
action, was entirely blown off, and about the same time, there 
came into existence in the valley to the north-west, a vast number 
of tiny volcanic vents or fumaroles and .«ince known as the val¬ 
ley of the “Ten Thousand Smokes.” The mountain and valley 
have since been set apart by proclamation of the president (Sept. 
24, 1918) as the “Katmai National Monument.” The Alaska 
range, which lies south of the Yukon drainage system, connects 
with the Nutzotin and Skolai branches of the St. Elias Range. 
It is splendidly marked by many snowy peaks, including Mt. 
Foraker (17,000ft.) and Mt. McKinley (20,300ft.), the loftiest 
peak in North America. North of the Yukon are the Baird Moun¬ 
tains and the Endicott Range, an eastward extension of the Rocky 
mountains. Between the Pacific mountains and the last men¬ 
tioned ranges lies the vast central plateau region or Yukon pla¬ 
teau. Finally, between the Endicott Range and the Arctic ocean is 
the Arctic slope region, a sloping plain corresponding somewhat 
to the interior plains of the United States. 

The glaciers of the Panhandle and throughout the rest of the 
Pacific region are most remarkable—unusual, alike for their 
number and size. Thousands of Alpine glaciers from 1 to 15m. 


long fill the upper valleys and canyons of the mountains. Other 
glaciers are of the Piedmont tyf)e. The two most notable glaciers 
are the Malaspina, largest in the Territory, extending for 50m. 
along the seaward base of Mt. St. Elias; and the Muir, at the head 
of the icy straits. The Muir w’as much visited by tourists prior 
to the earthquake in iSqq. which so shattered the glacier and in¬ 
creased the discharge of ice that steamers no longer find it safe 
to approach near the face. The condition of the glaciers of Alaska, 

- generally speaking, appears at 

this time to be one of recession; 
many of them now have terminal 
moraines many miles back. 

Chief among the streams of 
P Alaska is the Yukon, more than 
14 7 2,000m. in length, which practi- 

AcREs main peninsula. 

The principal feeders of this 
great river have their sources far 

-- away to the south-east in the 

' coastal mountains along the 

-boundary between Alaska, British 

Two SQUARES SHOWING THE RELA- Columbia and the Canadian Yu- 

TIVE AMOUNT OF SPACE AVAILABLE koii territory. It flows in a gen- 

PER PERSON IN ALASKA (8 SQ Ml.) north-wcstcrly direction for 

STATES (14.7 ACRES) otic halt its length, pass¬ 

ing through a small section of 
Briti.sh Columbia and through territory ol the “Canadian Yu¬ 
kon” till it reaches the i^isi ineriiiian. Here it enters American 
territory and, continuing to the north-w'estward, passes within 
the Arctic Circle for a short distance in the vicinity of Ft. Yukon. 
It then turns south-westerly, gathering volume from many tri¬ 
butaries, the principal of which arc the Tanana and the Koyukuk, 
and finally cinjities its Hood into Bering Sea through many mouths 
and over a vast bar, in longitude (approx.) 164° W. and latitude 
63° N. The ocean port for the river, where merchandise is trans¬ 
ferred by lighterage from ocean vessels to river boats, is a bay 
on St. Mich.ael island, lying about Com. to the north-east of the 
Northern or Apoon mouth. River boats, drawing from three 
and a half to four feet can enter the Apoon mouth and proceed 
without difficulty, in ordinary stages of water, practically the 
whole length of the river to Whitehorse, connecting there with 
the While pass and Yukon railway to Skagway. The period of 
navigation on the Yukon is from four to four and a half 
months. The .second largest river in Alaska is the Kuskokw’im, 
with its sources in the mountains of the Alaska range south of the 
Yukon drainage basin, and emptying into the Bering Sea about 
150m. .south of the mouth of the Yukon. It is navigable for 
about 600 miles. Out of the Alaska and Nutzotin mountains two 
great rivers flow southward: the Copper, practically unnavigable 
except for .small boats, because of its turbulence and the discharge 
of glaciers into its waters; and the Susitna, also practically un¬ 
navigable. Both of these rivers have their sources in lofty moun¬ 
tain masses, and are swift and powerful streams carrying with 
them much silt. 

The Panhandle is remarkably picturesque. The maze of islands 
of the Alexander ArchifXilago, hundreds in number, are remnants 
of a submerged mountain system; the islands rise 3,000 to 5,000ft. 
above the sea, with luxuriantly wooded tops and bold, sheer 
sides scarred with marks of glacial action. Through the inner 
(uannels, sheltered from the Pacific by the island rampart, runs 
the “inland passage,” the tourist route northward from Seattle, 
Wash. The inter-insular straits arc carried up into the mainland 
shore as fiords heading in rivers and glaciers. Most remarkable 
are the inlets known as Tracy Arm and Lynn canal (continu¬ 
ing Chatham Strait). The first is very deep, with precipitous 
shores and bordering mountains 5,000 to 6,000ft. high; the second 
is a noble fiord 100m. long and on an average 6m. wide, with 
magnificent Alpine scenery. 

Continental Alaska in the interior is essentially a vast plateau. 
“The traveller between the main drainage areas of the interior 
is struck by the uniform elevation. Rounded hills, level meads, 
and persistent flat-topped ridges, composed of rocks of varying 
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Structure, rise to about the same level and give the impression 
that they are the remnants of a former continuous surface. In 
height it variCwS from about 5,000ft. close to the bases of the 
mountain .sy.stems to less than 3,000ft. in the vicinity of the main 
lines of drainage and sl(>pcs gradually toward the north.” 

Geology. —The outstanding features of Alaska are its moun¬ 
tain ranges, most of which consist of closely folded and con¬ 
torted beds of sedimentary rock and underlying igneou.s masses, 
by intrusion ul which the sedimentary beds were uplifted. A no¬ 
table mountain chain is the Alaska rat>«e, which is nearly 600m. 
long and 50 to Horn. W'ide. This range, which was elevated to its 
present height late in 'I'ertiary time, marks an old line of move¬ 
ment that has reijeatedly been the site of folding and mountain 
building. In ihi.s range is the Mt. McKinley National I’ark, a 
reservation that contains 3,030 sq mi and inchide^ the highest peak 
in North America, Mt. McKinley, which staiul.-c 20,300ft. above 
»ea-level, Volcanic products, which were poured out at intervals 
during an immensely long time, form a part of some ranges and 
make up most of the mass of many peaks. Among thc.se volcanic 
peaks are the Wrangell mountains and many of the mountains on 
Alaska peninsula and in the Aleutian chain of islands. On (he other 
hand, Mt. McKinley and Mt. St. Klius con.sist of masses of in¬ 
truded granitic rock surrounded by sedimentary beds. The high 
relief of the larger mountain inas.ses is due to their relatively re¬ 
cent elevation, the forces of erosion not yet having had time 
greatly to reduce their height. 

The general outline of the mountain ranges in Alaska is a con¬ 
tinuation of that seen in (he region to the south, in Canada, but 
the course of the ranges in Alaska swings around from north-west 
to south-west, toward Asia, and the geologic history of the coastal 
ranges in both continents is (lout)tless similar. Far to (he north 
lies brooks range, from the northern base of which runs a .series 
of gently folded beds that extend to the Arctic ocean. 

The details of the geological .structure and of the pc'trology of 
Alaska are e.xtremely complex, and the attemj)! to trace the geo¬ 
logical history of the region is very (iilTicult. The geological rec¬ 
ord indicates a long series of ])eriocls of uplift and depression, of 
erosion and depositiorc, of folding and faulting and metamor[)hisrn 
of the beds deposited, and of intermittent volcanism that produced 
great areas of lava and ashes, which, like all other deposits, were 
shifted here and there and at some places greatly altered. 

The oldest sedimentary deposits are certain pre-Cambrian rocks 
that lie in a broad belt in the upjx'r Yukon valley, esj>ccially in 
the region bc-tween the Yukon and the Tanana. where they in¬ 
clude what is callc'd the birch Creek schist, the !)ed rock in that 
region. The conditions and events in early Cambrian time are 
unknown, but in late C'arnbrian and in i)arls of Ordovician time 
large areas in Alaska ai)[)ear to have been submerged, for most of 
the beds formed during those periods are marine deposits. Evi¬ 
dences of emergence, however, are found at some places. In early 
Devonian lime there w'as a period of elevition, deformation, and 
subsidence over large areas. 'Foward the end of the C'arboniferous 
period, in late IVnnsylvanian or early Permian time, marine de- 
po.silion pn^vailed, perhaps intermittently, until beds of limestone 
that measured in the aggregate thousands of feet in thickness were 
laid down over parts of .Alaska, I'he Palaeozoic beds include at 
many places acrumulation.s of volcanic material, but the greatest 
eruptions in Palaeozoic lime a[)f)ear to have occurred intermit¬ 
tently near its end, during the Pennsylvanian and Permian epochs. 
Most of the products of these eruptions lie south of the Alaska 
range. In late Permian and early and middle Triassic time Alaska 
was a land surface undergoing erosion. In late Triassic time de- 
pres.sion again brought the sea over a large jvirt of Alaska. This 
submergence was followed by widely extended uplift, which in¬ 
cluded probably all of Alaska. In early Jurassic time the Pacific 
and Arctic coasts were submerged and along them were deposited 
beds of sandstone, shale and limestone. Middle Jurassic deposits 
cover a somewhat wider area along the Pacific coast. In Jurassic 
time there was a persistent shore line near the site of the Alaska 
range. 

In early Cretaceous (lower Cretaceou.s) time renewed submerg¬ 
ence brought the sea over much of Alaska, including pacts of 


the. Yukon valley, most of which had been above the sea since 
the end of Palaeozoic time. A large part of northern Alaska, which 
had been land since the end of the Triassic period, was also sub¬ 
merged. The deposits of this time include a basal conglomerate 
and overlying shale and limestone. An uplift and a change in 
places of sedimentation followed, in later Cretaceous (upper Cre¬ 
taceous) time, during which the larger topographic features of 
present Alaska were doubtless outlined. Marine deposits were 
laid down along the Arctic and Pacific coasts and in the lower and 
broader parts of the Yukon and probably other valleys. Terres¬ 
trial deposits were formed in embayments that stood on the sites 
of the larger ri>^er valleys. The sul)mergence of the Yukon valley 
gradually increased and as gradually slackened, and swamps were 
formed in which plants grew and coal beds were laid down. The 
Cretaceous deposits in the Kuskokwim valley appears to be very 
similar to those in the lower Yukon valley. While sedimentation 
was in progress in the Yukon valley the rest of Alaska may have 
been land. During later Cretaceous time the sea invaded the sites 
of the Matanuska and Chitina valleys and parts of the southern 
coastal region. The deix)sits of this time in Alaska peninsula 
include marine shale, coal-bearing shale, conglomerate sandstone 
and shale, probably of mixed marine and terrestrial origin. The 
end of Cretaceous time on Alaska peninsula ap{:>ears to have been 
marked by a period of mountain growth. The Cretaceous beds arc 
greatly folded everywhere and many of them are cut by intrusive 
rocks and intrusive veins. Depiosits of tuff laid down in early 
Tertiary (Eocene) time show that the rliastrophic movements 
which began late in Cretaceous time culminated in volcanic erup¬ 
tions. Among the earliest post-Cretaceous deposits arc the Ter¬ 
tiary coal-bearing beds. Two groups of coal beds that lie near 
the Alaska range are reached by the Alaska Railroad, one in the 
valley of Matanuska river, in lat. 61° 45'. the other along and cast 
of the Nenana river, about lat. 64''. Most of the coal mined 
is used on the railroad. Beds of lignitic coal are expo-sed at many 
places around Cook Inlet and in the lower part of the valley of the 
Susitna river. The coal-bearing beds, which have been at some 
jilaces greatly tilted and folded, generally consist of poorly con¬ 
solidated sand, clay and gravel, and at some places contain abun¬ 
dant remains of plants. Many of the Tertiary rocks, however, 
consist of hard conglomerate and shale, and include basaltic lava 
and other volcanic material, as well as intrusive dikes and .sills. 

By early Quaternary time the great mountain-building move¬ 
ments in the south of the Alaska range had a[)parently ceased 
and the larger topographic features of this region, including the 
Kenai-Chugatch range, the Talkeetna Mountains and the Yukon- 
Tanana upland, had assumed nearly their present form, although 
the details of the drainage may have been different, for the climate 
was milder than it is now. A colder age followed, in which enor¬ 
mous glaciers were formed in the mountains. The Quaternary 
beds, which include glacial deposits, are widespread. In the Alaska 
range and in the region south of it such deposits constitute a large 
part of the unconsolidated surface material. The glaciers abraded 
the rocks of the highlands and carried down into the lowlands 
immense quantities of gravel, sand, silt and till, modifying the 
forms of the higher valleys and leaving thick deposits over large 
areas. The bluffs along Copper river, for example, con.sist of 
glacial deposits more than 500ft. thick; and moraines, out wash 
gravel and thick delta fans made up of glacial material cover 
large areas. The glaciers now appear to be receding, but the de¬ 
position of outwash from glaciers is still in active progress at 
many places, and the great glaciers in the Alaska range and the 
Wrangell mountains, and especially the glaciers of Kenai Penin¬ 
sula, Prince William Sound and the coast farther south, are con¬ 
spicuous features. The higher parts of the Alaska range are the 
gathering grounds for some of the largest valley glaciers. Five or 
more of these great longues of ice are from 2 to 4m. wide and 30 
to 50m. long. The present surface form of the mountains of this 
range has been produced in large part by the erosive action of 
these glaciers and of their much larger predecessors. 

Great changes in the climate of north-western North America 
are indicated by the fossil plants. The flora of Alaska was at 
times evidently that of a tempxsrate or a warmer region. 
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The uplifts in Alaska ajjparently established land connection ' 
between North America and Asia at several periods. Across this I 
body of land in Tertiary time horses of early types passed to Asia | 
from the central plains of North America, which appear to have j 
been the first habitat of the horse. Early elephants, or elephant- 
like creatures, on the other hand, found their way from Asia to 
America, where their remains have been discovered at many 
places. 

Climate. —Alaska is one of the “ends of the earth” and as such 
presents many interesting extremes, none more than in its cli- 



GRAPH contrasting the climatic conditions of ALASKA 
The curves show the monthly mean temperatures at Ketchikan, on the aouth- 
east coast, Nome, on Boring Sea, and Rampart, In the Interior on the Yukon 
river. The columns show the normal annual precipitation at these throe places 

malic features. Enclo.sed on the north and west by Arctic waters, 
and from the Alaska pcninsuln clown the long coast to the south¬ 
eastward by north Pacific waters, with their tempering currents 
drifting eastward encompassing the islands of the Aleutian group 
and those farther south, there results a great variation in tempera¬ 
ture and precipitation. The climate of the Aleutians is oceanic, 
with moderate and fairly uniform temfK'ratures, much rain and 
almost constant fogs. The summers are cooler than along the 
coast to the east ancl southward, and the winters milder, with much 
less snow, never going as low as zero. Clouds laden with moisture 
from the warm Pacific currents, being swept in upon the mountains 
and the many glaciers by the prevailing winds, produce a heavy 
jirecipitation of rain in summer and snow in winter. Crossing the 
coast range to the interior, one encounters an entirely different 
climate. Here the precipitation is comparatively light, both of 
rain and snow, except upon the high mountain ranges. Low tem¬ 
peratures occur in winter—occasionally as low as —75° or —80° 
F—with short, hot summers. In this part of Alaska, the ground is 
permanently frozen to great depth in most of the valleys, but on 
the drier hillside slopt^s, it frequently happens that but little 
frost is found. The temiiering influence of the ocean currents 
practically disappears north of the line of the Pribilof islands, or 
about the middle of Bering Sea, and the regions to the northward 
and eastward of this arc for the most part barren, windswept 
and inhospitable. Arctic conditions prevail, especially beyond 
Bering Strait. Point Barrow, farthest north (71® plus), is ice- 
locked for about ten months of the year. 

Fauna and Flora. —The fauna of Alaska is very rich and sur¬ 
prisingly varied. The lists of insects, birds and mammals are es¬ 
pecially noteworthy. Of these three classes, and of other than 
purely zoological interest, are mosquitoes, which swarm in sum¬ 
mer in the interior in vast numbers; sea fowl, which are remark¬ 
ably abundant near the Aleutians; moose, and especially caribou, 
which in the past were very numerou.s in the interior and were of 
economic importance to the natives, llie destruction of the wild 
life threatened to expose the Eskimos to starvation, hence the 
effort which the United States government made to stock western 
Alaska with domestic reindeer from Siberia. It is, however, the 
fish and fur-bearing animals of its rivers and surrounding seas 


that are economically most distinctive of and important to Alaska. 
The fishing grounds extend along the coast from the extreme 
southeast past the Aleutians into Flristol bay. 

Herring, cod and salmon abound in almost incredible numbers. 
Of marine mammals, whale.s are hunted far to the north in Ber¬ 
ing sea and the Arctic ocean, but are much less common than 
formerly as are also the walrus, the sea otter and the sea lion. Fur 
seals are increasing because of cfiective government control. The 
number of fur-bearing land animals is equally large. Sable, ermine, 
wolverines, minks, land otters, beavers and rausk-rats have al¬ 
ways been important items in the fur trade. There are black, 
grizzly and polar bears, and also two exclusively Alaskan species, 
the Kodiak and the glacier bear. The gray wolf is common; it is 
the basal stock of the Alaskan sledge dog. The red fox is widely 
distributed, and the white or Arctic fox is very common along the 
eastern coast of Bering sea. A blue fox, once wild, is now domes¬ 
ticated on Kodiak and the Aleutians, and on the southern conti¬ 
nental coast, and a black fox. very rare, occurs in southeastern 
Alaska. The silver fox is very rare. 

The Alaskan flora is no less varied than the fauna. Wild flowers 
are alpine in size, colour ancl profusion. The forests of the 
coastal region, though hitherto almcxst unutilized, are of po¬ 
tential value. The balsam fir and in the south the red cedar occur 
in scant quantities; more widely distributed, but growing only 
under marked local conditions, is the yellow or Ala.ska cedar, a 
very hard and durable w'ood of fine grain ancl pleasant odour. Far 
the most abundant are coast and Alpine hemlocks and the tide- 
land or Sitka spruce. The spruce is not confined to this part of 
Alaska, but is the characteristic and univc'rsal tree. The separa¬ 
tion of the coast and interior flora is almost complete; only along 
the mountain pa.sses and river valleys, and rarely there, is there 
any change of species. Timber, however, is fairly abundant along 
the entire course of the Yukon above Anvik (about 400m. from 
the mouth), along the great tributaries of the Yukon and along 
every stream in central Alaska. The w'oods of the interior consist 
almost entirely of spruce. On the Yukon flats it grows in a vast 
forc’st impenetrably dense. The timber line, which in the Pan¬ 
handle and along the southern coast of the continental mass runs 
from 1,800 to 2,400ft., frequently rises in the interior plateau 
even to 4,000 feet. Next in importance after spruce, in ihe inte¬ 
rior, is birch and then balsam poplar. Thickets of alders and 
willows in wet places and new-made land, aspens and large cot¬ 
tonwoods west of the characteristic spruce area (as on Seward 
Peninsula), are also common. Toward the Arctic Circle, the tim¬ 
ber becomes, of course, sparse, low, gnarled and distorted. The 
willows in the Arctic drainage basin shrink to shrubs scarcely 
knee-high. Grasses grow luxuriantly in the river bottom and 
wherever the tundra moss is destroyed to give them footing. Most 
distinctive is the ubiquitous carpeting of mosses, varying in col¬ 
ours from the pure while and cream of the reindeer moss to the 
deep green and brown of the peat moss, all conspicuously spangled 
in the brief summer with bright flowers of the higher orders, 
heavy blos.soms on stunted stalks. 

Sedges available for forage grow ir> the tundra. In August 
berries arc fairly abundant over the interior; one of them, the 
salmon or cloud berry, preserved in seal oil for the winter, is an 
important food of the natives. The western timber limit is on 
Kodiak island. The Aleutian islands are almost de.stitute of trees, 
but are covered with a luxuriant growth of herbage. Climatic 
differences cannot account for the treeless condition of the coun¬ 
try w’cst of this point, and the true explanation lies probably in 
the fact that in winter, when the seeds of the coastal forests ripen 
and are released, the prevalent winds west of Kodiak are damp 
and blow from the south and south-west, while the spread of the 
seeds requires dry winds blowing from the north and north-west. 
Such favourable conditions occur only rarely. 

Population. —^The population in 1867, at the time of the ces¬ 
sion from Russia, was estimated at 30,000, made up mainly of 
Eskimos and other natives. The population in 1880, at the time of 
the first enumeration by the United Stales, was 33,426, which 
number included only a few hundred white persons. The population 
in iQOO was 63,592 and in 1910, 64,356, while in 1920, partly by 
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reason of decline In the gold-mining industry and the high wages 
offered in the states, it had declined to 55,036. In the sixteenth 
U.S decennial census, taken as of Oct. i, 1039, there were re¬ 
turned 72,524 inhabitants, this figure representing an increase 
of 22 3% over 1929; of this number, 39,170 were whites (8,786 
foreign born.), and 32.458 were 
Indians and Eskimos. The towns 
of Alaska (even Juneau, the capi¬ 
tal, with a yiopulation of 5,729) 
are all small, but they are cen¬ 
tres of business and social activ¬ 
ities, as well as of government 
agencies, each serving a wide 
tributary area, and are, therefore, 
relatively more important than 
towns of similar size in more 
populous regions, "I’he popula¬ 
tion of the territory and of its 
principal citii's .and imorporated 
censu.ses in the following table; 
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The natives of Alaska have been considered to fall under four 
ethnologic races; the Eskimo or Innuil—of these the Aleuts are 
an offshoot; the Haidas or Raigani, found principally on 1‘rince of 
Wales i.sl.incl and thereabouts; the Tlingit, rather widely dis¬ 
tributed in the I’anhandle; and the Tinnehs or Athabascans, the 
stock rafe of tlu' great interior country. Later studies by ethnol¬ 
ogists have resuU(‘(] in classifying all these except the Eskimos 
as remote offshoots of the North American Indian stock. The 
natives have adcjpted many customs of white civilization, their 
children attend government schools, and cm the Aleutians, in 
coastal Al.'iska, and in scattered regions in the interior acknowl¬ 
edge Christianity under the forms of the Orthodox Greek or other 
churches. 

Government.— The district of Alaska was terminatc-d and the 
territory of Alaska created by an ac t of congrc'ss in ic)ij. The 
Organic act under which Alaska bec.ime a territory .serves as its 
constitution. The legislative authority was vested in a bicameral 
body, the senate con.sisling of two .senators .serving for four years 
from each of the four Judicial divi.sions. Sixteen rejiresenta- 
tives form the house of representatives, fcnir elected for two 
years from each judicial division. This like representation gives 
the less populated areas of the interior an unjust prepon¬ 
derance in tlie legi.slature and has not always worked for the 
best interest of the territory as a whole. Protests against 
tills ineciualil}’ increased early in the ’30s and. following the 
1940 census, .Maska’s delegate in congress .sjmnsored a bill 
for proportional repre.sentation which received popular .support 
and W'as actively opposed only by several chambers of commerce, 
whose leadership was influenced hy absentee interest.s. Acts 
of the legislature are subject to veto by the governor as well 
as by congress, but 11 measure may be jiassed over the governor’s 
veto by a two-thirds vote. The executive authority i.s vested in 
a govc^rnor and a territorial secretaiy’, each appointed by the 
president for a term of four years; an attornc'y general elected 
by the voters of .Alaska for a term of four years; a territorial 
treasurer elected by voters of Alaska for four years; a com¬ 
missioner of education appointed by the board of education for 


four years. The greater part of the administrative function is 
carried on by boards on which the governor serves but a majority 
of whose memlx^rs are elected territorial officials. Each of the 
four judicial divisions has a judge, an attorney and a U.S. mar¬ 
shal, all appointed by the president for four years. Each judi¬ 
cial divi.sion has a number of U.S. commi.ssioners who arc cx- 
oflicio justices of the peace, probate judges, coroner and record¬ 
ers. Each town is permitted to have a municipal court. By an 
act of congres.s approved on June 6, 1900. towns were allowed to 
become incorporated municipalities. In 1940, there were 21 
municipalities in the territory. 

Finances.—The governmental expenses of Alaska arc met in 
part hy the territorial government and in fiart by the federal 
government. The chief .sources of territorial revenue are: a tax 
on (he salmon-fi.shing industr\’, profession.il and occupation li¬ 
cences, corjioration fees, an insurance premium tax, 25% of the 
receipts of the national forests, an inheritance lax and a railway 
iniome tax. Of the territorial (lisburserncnts about 54(0 were 
for education, the remainder being expended for roads, trails and 
air[)orts, for charitable puqioses and for official salaries and ex¬ 
penses. The total territorial receipts for the year ending Dec. 
31, 1039, "’fre $2,845,454. bhe di.sbursements for the same period 
were $3,065,881. 

There w’cre 13 territorial and four national lianks operating in 
Alaska on June 30, 1940, with a combined capital of $910,000, 
sunilus and net undivided jjrolits of $1,250,339 and total de¬ 
posits of $17,148,552. 

Education and Charities.— By an ameiulmciil to the Org.inu 
act passed in 1917, Alaska betaine i'e.>pon.sit)le for the education 
of its white population. The Alaska division of (he office 0/ Indian 
affairs, department of the interior, is required to provide for the 
education of the natives, to train them in industry and to furnish 
(hern medical relief. The enrolment in the territorial .nhools for 
the .session 1939-40 was 6.312 jiupils and 301 teachers. Of the 
total enrolment, 1,317 were in high schools ami 4.995 in elemen¬ 
tary schools. The school term in imorporated towns ranged from 
nine to ten months and for rural districts from seven to nine 
months. During the fiscal year 1940 there were 6.623 natives in 
the 116 schools supjiorted b)- tlie federal government. Of the 
statf of 220 teachers and assistants 37 were natives. Seventeen 
schools Were transferred to the office of Indian affairs from 
the territorial school system. The only inslitulion of higher edu¬ 
cation is the “land-grant” University of Ala.ska opened at Eair- 


A DUG-OUT CANOE OF THE TLINGIT INDIAN. A MEMBER OF ONE OF 
THE FOUR ETHNOLOGICAL RACES IN ALASKA. THE TLINGIT ARE 
SKILLED FISHERMEN AND HUNTERS. WHO FASHION THEIR CANOES FROM 
CEDAR LOGS. THE CRAFT VARY IN SIZE AND SHAPE ACCORDING TO 
PURPOSE. THE TYPE ABOVE IS USED ON INTERIOR WATERS 

banks in 1922. Its enrolment for 1939-40 was 2O8 and 1,020 were 
registered in short courses. 

The burden of charitable relief falls on both the territorial and 
federal governments. The territorial government during the 
fiscal year i(;39-4o expended $78,503 for food and shelter, $91,- 
041 for hospitals, medical care and burial and $446,489 for 
old-age assistance. Tlie insane of Alaska are cared for at federal 
expense in a private institution. 

Fisheries.—^The product of the fisheries is about equal to the 
sum total of all other Alaskan products. The total value of fish 
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VIEWS IN GLACIER LAND AND THE MOUNTAINOUS REGIONS OF ALASKA 


1. Rendu glacier, a large tidewater formation at the northern limit of 4. Twin glacier, Taku river, which It one of the moit acceitible of the 

Glacier Bay, loutheastern Alaska Alaskan glaciers 

2. View of the Yukon river near Eagle, Alaska 5 . a typical scene in the mountainous regions of Alaska with campers’ cook- 

3 General view of Wrangell, near the mouth of the Stikine river ing outfit in the foreground 









ALASKA 


503 


marketed between 1867 and 1Q39 was $1,442,974,219. In t 93() 
Alaskan fisheries cmiiloycd 30,572 people. The total value of 
Alaskan fishery products in 1939 was $40,104,493, a decrease of 
$2,765,233 from 1934. 

The pack of canned salmon in 1939 was 5,263,153 cases, valued 
at $34,441,082, a decrease of 1,543,845 cases from the pack of 
1938. Twenty-one plants were operated in 1939, or 4 more than in 



BY COUBTISY OP TMt FISH AND WILD LIFI SIRVILl, DEPT. OP INTCMIOII 

Fishing with salmon purse seines in southeastern Alaska 

The purse seine, largely employed by salmon fishermen on river or sea shoals, 
is one of the modern methods that has aided the growth of Alaska's extensive 
fishing industry 

the preceding year, although the value of herring products for 
1939 was $2,090,473, as compared wath $2,053,084 for I93‘‘^- 
Halibut fishing .showed an increase for (he same period, the value 
of halibut totalling $412,963 for 1939 and $499,472 for 193S. 
Operators of this particular fishing industry are governed by a 
voluntary production-control program and by regulations of the 
International Fi.sheries commission. Despite the existence of cod¬ 
fishing banks from 22 to 90 fathoms deep in the Bering .sea and 
east of the Alaska peninsula, little has been done to exploit the 
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ALASKA’S OUTPUT OF CANNED SALMON FROM 1910 TO 1939 


enormous cod re.sources. Whale fishing has declined rapidly, al¬ 
though the 171 whales taken in 1939 were valued at $136,941 
compared with $179,641 for the catch of 1937. 

Fish and fish products worth $35,366,848 were shipped to the 
U.S.A. in 1940. 

Agriculture and Livestock. —In 1941 the best develojied 
farming area was in the Matanuska valley, where vegetables and 
poultry were being raised in unprecedented quantities. There 
is an abundance of good grazing land in the interior, but the 
period of winter feeding is about eight months. 

The Matanuska valley has proved particularly adapted for 
breeding dairy cattle. The domesticated reindeer herds in 1940 
were estimated at 250,000 head. It is estimated that Alaska con¬ 
tains 256,000,000 ac. suitable for grazing of reindeer and capable 
of supporting 10,000,000 deer. 


Thi> iirdustrv, howevTr, promises little for the future of 
Alaska except in so far as it may contribute to the sustenance 
of the Eskimo.s. 

Furs. —Between 1867 and 1937 Alaska produced furs to the 
value of about $142,400,000. of which about 55% represented 
sealskins taken on the Pribilof islands. Value of furs shipped 
from .Ala.ska to the United States for the years 1938-39 was $3,- 
851,153, exclusive of sealskins from the Pribilof islands. Up to 
1910 the government leased the seal-catching privileges on these 



»T COURTESY OP THE PISH AND WILD LIPE STRYICI, DEPT OP INTINIOR 

Fur seals under government protection on pribilof islands 
G uarded by the United States federal government from unlicensed hunter* 
since 1910, the fur teal hat been increasing In number yearly, and it no 
longer In danger of extermination 

islands to private corporations, which killed 2.320,028 seals and 
paid the government $9,474,000 in royalties. The land killing of 
seal w-as restricted, but pelagic sealing, which was becoming very 
destructive, could not be controlled by the U.S. government; a 
treaty was therefore signed in 1911 between the United Slates, 
(Ireat Britain, Russia and Japan, abolishing pelagic sealing and 
providing that the United Slates was to i)ay to both Great Britain 
and Japan 15% of the value of the catch made on the islands. 
Since 1910 killing has been prohibited on the Pribilof islands, 
except by U.S. agents. 



The original stock of i.zso reindeer brought into Alaska from 

SIBERIA BETWEEN 1892-1902 INCREASED TO 650.000 IN 1930 AND 
DECREASED TO 250.000 IN 1940 WHEN THE U.S. GOVERNMENT MADE AN 
OFFICIAL COUNT. FOLLOWING AN ACT OF CONGRESS TO BUY OUT THE 
PRIVATE OWNERS AND GIVE THE ESKIMOS SOLE OWNERSHIP RIGHTS 

Thanks to these provisions the seal herd increa.scd from 215,000 
in 1912 to 2,020,774 in 1939. In 1939, 60,473 sealskins were 
taken from the herd. In 1940, however, the treaty was denounced 
by Japan. The 1940 shipment of fur, other than seal, was valued 
at $2,844,262. 
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Minerals.—As early as 1861 gold discoveries were made on 
the Stikine river; repeated discoveries, culminating in the Cassiar 
district “bocjm/’ were made in British Columbia from 1857 to 
1H74; colourings along the Yukon were reiwjrted in 1S66-67 
and systematic prospecting of the upper river began about 1873. 
Juneau was founded in 1880; the same year the opposition of the 
Indians, which prevented the crossing of the mountain passes to 
the interior, was withdrawn, and after 1880 repeated and scattered 
discoveries were made on the Lewes, Belly, Stewart and other 
streams of the upper Yukon country in ('anada. As early as 
188.^-85 there was a considerable mining excitement due to these 
discoveries, and a nuuh greater one in 1887 after the discovery 
of coarse gold on Forty Mile creek in US. territory; but these 



Comparative trend of Alaska cold and copper production i92e- 

1B3». THE KENNECOTT COPPER MINES WERE EXHAUSTED IN 1936 


were as nothing to the picturescpie and feverish rush that fol¬ 
lowed the location of the first Klondike claim in ('anadian terri¬ 
tory in Aug. 1896. 

The total value of the miniTal output of the territory from 
1880 through t()VK was $803,114,000. Of this $5,35,936,000 was 
for gold, $*’*’7,408,400 for copper and $13,622,000 for silver. 
Alaska also produces coal, lead, tin, platinum, palladium, anti¬ 
mony, tungsten, natural gas, petroleum, marble, gyp.sum, graphite, 
barite and sulphur. Coiiper mining, begun in iqoi, was the 
chief mineral industry for many years, but in 1930 production of 
that ore began to fall rapidly at the same time gold production 
expanded. Thus while the value of the two was clo.se in 1928, the 
gold output of 1939 was $23,279,000. as compared to a copper 
proiluction of but $30,000. Coal, both bituminous and anthracite, 
occurs in the Ifering river, and the Mataniiska fields, which lie 
within reach of the government railway. The territory, also, 
contains an alnindant .supply of subbituminous and lignite coals, 
which arc very widely distributed. The production up to and 
including 1939 had a value of $12,209,400 with the output for 
that year standing at 146,250 tons worth $585,000. 

Important oil seepages have been found at five places on the 
Pacitic seaboard, and at two places in the Naval Petroleum Re¬ 
serve No. 4 on the north Arctic coast. The withdrawal of all oil 
lands from entry in 1911 stopped development until iqiq, when 
an oil-leasing l.tw was jiassed and operations begun in several 
localities. The production of petroleum, however, was confined to 
the Katalla held; and when a fire destroyed that refinery in 1933 
production was entirely discontinued. About 16,500,000 oz. of 
silver nnil 18.000 tons of lead have been produced. Almost all 
the tin output of North America comes from Alaska, chiefly from 
the New district in the Seward peninsula; but though over 
$1,450,000 worth has been produced since iqoo, the recent output 
has been small The mining of platinum and related minerals be¬ 
gan in iqi6. and has expanded till the i<i39 output reached 27.230 
oz. worth $997,000. Quicksilver mining is carried on in a sm&ll 
way, and in southeastern Alaska higfr-gradc marble is quarried. 

Timber Production.—The commercial timber of Alaska is 


contained in the two great national forests, the Tongass in south¬ 
eastern Alaska and the Chugach on Prince William sound. They 
had, in 1940, a total area of 20,878,000 ac., and are estimated to 
contain 84.000,000,000 board ft. of saw timber, of which 73% is 
western hemlock and 20% Sitka spruce. The remainder is largely 
western red cedar and Alaskan cedar. Volume of timber cut in 
1940 was 34,000,000 bd.ft.; the stumpage value was $50,985. 

Communication and Transportation.—Transportation fa¬ 
cilities have greatly improved since 1900. All the important 
centres of population have regular mails, cable, telegraph or wire¬ 
less communication with the United States, and steamer connec¬ 
tion the year round with all coast towns except Nome. In 1900 
there were only 22 mi, of railway in Alaska but by 1910 there were 
390 mi. in operation and by 1937 additional construction had 
brought the total to nearly 800 mi. This mileage includes 2omi. of the 
" White Pass railway which runs inland from Skagway across the 
international boundary to Whitehorse in the Canadian Yukon 
(110 mi.). While primarily serving Canadian territory, this line 
gives access, during the open season of navigation, to the settle¬ 
ments on the lower Yukon. The Copper river and North-western 
railway, extending from Cordova on the coast to the Chitina cop¬ 
per belt (196 mi.), was completed in igio. However, early in 1939 
Operations over this line were discontinued. In 1914 congress appro¬ 
priated the first $1,000,000 for railroads between Cordova and Fair¬ 
banks and between Seward and the Kuskokwim, but in the following 
year the administration decided upon a far more expensive route to 
connect Seward and Fairbanks. Construction of the Alaska railwvay 
was completed in June 1923, at a cost of $56,000,000. The present 
mileage of the Alaska railroad is 550.9. During 1939 -40 the road car¬ 
ried 29,510 passengers, handled 194,467 tons of freight and reported re¬ 
ceipts of $2,311,152 freight revenue. In 1941 congress, at the instance 
of the war department, decided to abandon Seward as the railroad’s 
port of enlry and to build a new ocean terminal at the end of Passage 
canal, a fiord extending westward from Prince William sound. Road 
construction is in the hands of the Alaska Road commis.sion, an agency 
transferred from the war department to the interior department in 
1932, which for the period 1905-38 .spent $25,985,591 for construction 
and maintenance. Of the road fund, $19,795,716 was appropriated by 
congress, $4,915,842 was allotted from the Alaska fund and $2,249,168 
was raised by local appropriation. In 1940 there were 2,073! mi. of 
wagon road, 6,4941 mi. of permanent trail and 1,646^ mi. of sled 
road. In 1925 the legislature authorized the diversion of road funds 
for constructing aviation fields. By July i, 1926, 23 such fields were 
in operation and there were two aviation companies. In 1939, 175 
modernly equipped planes carried 31,43.5 passengers a total of 5.745,- 
804 passenger miles, and handled 4,835,892 tons of mail and freight. 

In J940 minerals, furs, fish, etc., were e.xported to the value of 
$63,245,951, and the value of imports was .$43,827,202. During 1938 
exactly 2,381 vessels entered Alaskan ports and 2,214 vessels were 
cleared. Coastal Alaska w’as served by several passenger and freight 
.steamship lines which during 1940 operated 31 steamers carrying 75,269 
passengers. 

Exploration and Early History.—In the early explorations 
of the northwest coast of America, Spain was first in the field, 
but there is little evidence to prove that any Spanish navigator 
.sailed as far north as Alaska. Later, and during the period of 
active Russian exploration, a number of expeditions were sent 
north from Mexico and at one time Spain claimed the sole right 
to navigate the waters of the northern Pacific and issued a pro¬ 
hibition against other nations trading in those waters. Many 
Spanish names of places along the coast remain today to attest 
the extent of these explorations. Spain does not appear to have 
pressed her claim.s, however, and gradually ceased her efforts in 
ihis direction. This may have been due to disputes on her hands 
in other parts of the world or to the wide extent at that time of 
the Spanish claims in the western hemisphere or possibly, in part, 
to the fact that the climatic conditions of this northern region 
did not appeal strongly to a people w'hose life and activities had 
been spent in warmer climes. To the Russian, on the other hand, 
these regions were as home. During the latter half of the T7th 
century, the Russians had been pushing their explorations across 
Siberia and along the eastern and northern shores of Asia. In 
172S Vitus Bering passed through the strait named after him and 
Girosdeff sighted the American coast in 1731. Bering’s second 
exfxulition, in company wdth Chirikov, sailed from the Siberian 
coast in 1741. The mainland of America was located and numer¬ 
ous islands visited. This expedition is commonly accepted as 
fixing the date of the discovery of Alaska. Bering’s ship was 
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wrecked in early November on what is now called Bering Island. 
The crew made such provision as was possible against the cold of 
the approaching winter, but the privations and hardships were 
very great. “It was under such circumstances that Vitus Bering 
died—on this cold, forbidding isle, under the sky of an Arctic 
winter, December 8 , 1741” During the 30 or 35 years following, 
the Russians were active in exploring the coast and islands and 
in establishing a trade with the natives. 

About the time the American colonies were making their strug¬ 
gle for separation from the mother country, England was begin¬ 
ning her part of the exploration of this 
north-west coast. Three names stand 
high in the record of these explorations: 

Cook, Vancouver and Mackenzie. Cook’s 
expedition sailed from England in July, 

1776. In the personnel of his expedition 
were men from the American colonies, 
and Vancouver, tlien a midshipman, was 
of the party. The work begun by Cook 
was continued by Vancouver during the 
years 1791 to 1794. Dali expressed the 
view generally held concerning Van¬ 
couver’s work in the statement that: 

“The explorations which he carried out 
have not been excelled by any other navi¬ 
gator and were faithfully and thoroughly 
performed.” The Pludson’s Bay Com¬ 
pany was meanwhile advancing its trade 
and extending its influence westward 
from the interior of Canada. In 1793 
Alexander Mackenzie crossed the conti- 
„ L re¬ 
turning by the same route. This expedi¬ 
tion, although little known, may well be compared with that of 
Lewis and Clark, in respect both of the difficulties encountered and 
of its value to his company and Government. 

The excesses committed by private traders and companies, who 
robbed, massacred and hideously abused the native Indians, 
caused the Russian Government in 1799 to confine the trade and 
regulation of its American possessions to a semi-official corpora¬ 
tion called the Russian-Amcrican Company for a term of 20 years, 
afterwards twice renewed for similar periods. Alexander Baranof, 
chief resident director of the American companies (1790-1819), 
and one of the administrators of the new company, became 
famous through the success he achieved as governor. He founded 
Sitka (q.v.) in 1804 after the massacre by the natives of the 
inhabitants of an earlier settlement (1799) at an adjacent point. 
The headquarters of the company were at Kodiak until 1805, and 
thereafter at Sitka. In 1821 Russia attempted by ukase to ex¬ 
clude navigators from Bering Sea and the Pacific coast of her 
possessions. This led to immediate protest from the United 
States and Great Britain. The outcome was a treaty with the 
United States in 1824 and one with Great Britain in 1825, by 
which the excessive demands of Russia were relinquished and the 
boundaries of the Russian possessions were established. In the 
convention v/ith Great Britain, it was agreed that Russia should 
have the narrow strip of coast north of 54° 40' and the peninsula 
and islands westward of the 141st meridian. 

The last charter of the Russian-American Company expired on 
Dec, 31, 1861, and Prince Maksutov, an imperial governor, was 
appointed to administer the affairs of the territory. Authority 
was granted to an American company in 1864 to make explora¬ 
tions for a proposed Russo-American company’s telegraph line 
overland from the Amur river in Siberia to Bering Strait, and 
through Alaska to British Columbia. Work was begun on this 
scheme in 1865 and continued for nearly three years, when the 
success of the Atlantic cable rendered the construction of the line 
unnecessary and it was given up, but not until important explora¬ 
tions had been made. Much of this information was made public 
in 1870 by W. H. Dali in his book Alaska atid its Resources. 

The first official overtures by the United States for the purchase 
of Russian America were made by Senator Gwin of California 
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(1859) during the presidency of James Buchanan. This move¬ 
ment, however, was checked temporarily by the Civil War, which 
soon followed. The fishing interests of north-western United 
States were next to manifest an interest in the territory to the 
northward. In 1866 a memorial was adopted by the legislature 
of the Washington Territory, “in reference to the cod and other 
fisheries,” and delivered to President Johnson. By a treaty signed 
on March 30, 1867, the purchase was consummated for the sum 
of $7,200,000, and on Oct. 18, 1S67, the formal transfer of the 
territory was made at Sitka. 

Later History.—Since its acquisition by the United States, 
the history of Alaska has been mainly that of the evolution of its 
administrative system and the varying fortunes of its gold-fields, 
fisheries and scaling industries. Alaska was an unorganized Ter¬ 
ritory from 1867 until May 1884. From 1867-77 the Government 
was in the hands of the Department of War, although the customs 
were from the beginning collected by the Treasury, with which 
the control rested from 1877 until the passage of the so-called 
Organic Act of May 17, 1884. This Act extended over Alaska the 
laws of the State of Oregon so far as they should be applicable, 
created a judicial district and a land district, put in force the 
mining laws of the United States, and in general gave the ad¬ 
ministrative system the organization it retained up to the reforms 
of 1899 and 1900. The history of government and political 
agitation then centred in the demand for general land legislation 
and for an adequate civil and criminal law, in protest against the 
enforcement of a liquor prohibition Act, and in agitation for an 
efficiently centralized administration. After partial and inade¬ 
quate legislation from 1891 to 1898, the regular system of land 
surveys was made applicable to Alaska in 1899, and a generous 
homestead law was provided in 1903. The liberal land policy was 
completely reversed as a result of the conservation movement 
inaugurated under President Roosevelt. The original aim of the 
movement was to prevent waste of natural resources, but this 
gradually veered to a protest against corporate control of lands 
and resources. An important result of the conservation movement 
was the increase of reservations in Alaska, some 40,000sq.m. 
being set aside for various purposes, exclusive of mineral and 
forest withdrawals. For many years, however, the conservation 
issue remained unsettled and industry languished; with an abun¬ 
dant supply of fuel close at hand, Alaska was forced to import 
petroleum and coal at great cost; her pulp wood was rotting in 
the forests; her water-power was undeveloped. Only gold and 
copper mining and salmon fishing increased. Finally during the 
Wilson Administration, a leasing policy for coal and oil lands and 
water-power was established by law. It was also during this 
period that the Government began the Alaska railway which was 
completed in 1923. The shortage of print paper after the war 
had a liberalizing influence on the regulations regarding the sale 
of timber from the national forests and the contracts governing 
pulp mills. 

The struggle of Alaska to attain representation at Washington 
resulted in 1906 in the authorization of an elected delegate to 
Congress. At each biennial election which followed, home rule 
was the only important issue, until in 1912 an Act was passed 
granting a limited Territorial government. The first Territorial 
legislature was convened at Juneau on March 3, 1913, and the 
first law passed gave the franchise to women. 

The agitation over prohibition dated from 1868; the act of 
that year organizing a customs district forbade the importation 
and sale of firearms, ammunition and distilled spirits; the Or¬ 
ganic act of 1884 extended this prohibition to all intoxicating 
liquors. Smuggling flourished; juries steadily refused to convict 
offenders and treasury officials regularly collected revenue from 
saloons existing in defiance of law. In 1900 the sale of liquors 
was authorized under a high licence law. In 1917 congress re¬ 
sponded to a legislative petition by passing a dry law for Alaska. 
In 1940 the people of Alaska rejected territorial liquor control 
by referendum. 

Two events of international interest growing out of Alaska 
were the Fur Seal arbitration of 1893 (see Bering Sea Arbitra¬ 
tion), and the Alaskan-Canadian boundary dispute, previously 
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mentioned, settled by an international tribunal of British and 
American jurists in London in 1903. The boundary dispute in¬ 
volved the intcrjirctation of the words in the treaties of 1825 
and 1867 defining the boundary of the Russian (later U.S.) 
possessions, and also the determining ownership of the Portland 
canal and the question whether the coastal girdle should cross 
or pass around the heads of the fiords of the coast. The award 
of the tribunal made in Oct. 1903 was arrived at by the favour¬ 
able vote of the three commissioners of the United States and of 
Lord Alverstone, whose action was bitterly resented by the two 
Canadian commissioners; it sustained in the main the claims of 
the United Stales, 



ar couarisv or me risH and wild lifc cirvicc, dipt, or iNTcnioa 

Native method of drying salmon employed in western alaska 

In aummer iha Alaskan Indian catches a groat quantity of salmon, whioh 
Is hung over poles to dry and then stored for the winter months 

Very little was knowm about the interior of Alaska previous 
to i8g6, when the gold discoveries in the Klondike stimulated pub¬ 
lic interest regarding it. Since 1895, however, the exploration of the 
United States geological .survey and tlie Department of War, as 
well as those of individuals, have established the main features 
of its physiography and a rather accurate knowledge of its re¬ 
sources. The highest peak of Alt. McKinley (20,300ft.) was 
conquered in 1912 by Hudson Stuck and Harry P. Karstens. 
Alaska was chosen as the objective of the Amundsen polar ex¬ 
pedition on the journey from Spitsbergen over the North Pole 
in 1926. The Wilkins expedition selected Point Barrow as abase 
for its aeroplane explorations during 1926, 1927 and 1928; and 
it was from this point that Wilkins and Eiclson made their suc¬ 
cessful aeroplane flight across the Arctic to Spitsbergen in April 
1928. A projected flight by Wiley Post and Will Rogers (fj.v.) 
ended in their fatal crash near Point Barrow, Aug. 15, 1935. 

An important recent development has been the colony planted in 
the fertile Matanuska Valley by Federal relief authorities. Al¬ 
though pioneering even at this late date has not been free from 
mistakes the families that have accepted the government s proffer 
of 40 acres and materials for a home arc making a good start. 
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Handbook of Alaska (1925); J. P. Nichols, History of Alaska (1924); 
K, S. Harrison, Nome and Seward Peninsula (1905); M. I. Davis, 
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of Alaska,” Geographical Review, vol. xv. (1925); W. H. Dali, Alaska 
and its Resources (1870) ; U.S. Department of agriculture, Experi¬ 
ment Stations. RepoHs; and various government reports on the seal 
and salmon fisheries and other industries. The native population is 


treated in the Annual Report of the U.S. National Museum (1896) 
and by F. Knapp and R. L. Childc, The Thlinkets of South-Eastern 
Alaska (1896). For various scientific aspects, see C. H. Merriam 
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U.S. Coa.st and Geodetic Survey, Bulletins and maps; I. C. Russell, 
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Guire, In the Alaska Yukon Game Lands (1921); F. G. Carpenter, 
Alaska, Our Northern Wonderland (1923); E. S. Blount, North of 
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ALASTOR, in early Greek mythology, the spirit of revenge, 
that prompts the members of a family to commit fresh 
crimes to obtain satisfaction. Further acts of vengeance trans¬ 
mit the curse from generation to generation. The word is also 
used for a man’s evil genius which drives him to sin; a man so 
driven is sometimes called Alastor. The epithet is applied to 
the Furies (Erinyes) as the deities of revenge, and to Zeus 
when he is invoked as the “Avenger.” 

ALA-TAU (variegated mountains) is the name given to the 
following ranges in A.siatic Russia: (i) Terskei, (2) Kunghei and 
(3) Trans-ili, all three linking the Tian Shan and the Alexander 
range, (i) Lies south, and (2) and (3) north of and parallel to 
Lake Issyk-Kul. Average height 6,000-7,000ft. (Mt. Talgar 
15,000ft.). Snow-line 11,000-11,700ft. (4) Also called Talaslau, 
we.st by south from the Alexander range. (5) Dzungarian Ala- 
tau, a range bordering (he Dzungarian gate, north of the Tian- 
shan, average height C,250ft., max. 11,000ft. (6) Kuznetsk-Ala- 
lau. between the upper Ob and the upper Yenisei, west of the 
Abakan mountains. 

Average height 6,000-7,000 ft. 

^ATYRj a town in Chuvash, A.S.S.R. Pop. (1935) 22,689. 
It is .situated in latitude 54° 53' N. and longitude 46" 30' E., at 
the junction of the Alalyr and Sura rivers. It has a grain elevator 
and an extensive grain trade, also Hour mills and starch factories. 

ALAUNA, AX»AUNUS, the Celtic names of two rivers, etc., 
in Roman Britain. Hence the modern Allan Water, riv^er Alyn, etc. 

ALAUSI, a towm in the inlcr-Andine province of Chimborazo, 
Ecuador, on the Guayaciuil-Quito railway and the proposed route 
of the Pan-Amcrican highway. The town is in the plain of Alausi 
and on the river of the same name. The chief resources of the 
area are agricultural and pastoral. Population (1942) 11,850. 

ALAVA, DON MIGUEL RICARDO DE (1770-1843), 

Spani.sh general and statesman, was a member of the assembly at 
Bayonne in 1808 which accepted Joseph Bonaparte as king of 
Spain, but shortly afterwards joined the national independent 
party which was fighting in alliance with the English. 

He was Spanish commissary at Wellington’s headquarters, and 
became a brigadier-general. In 1815 he was ambassador at The 
Hague, and was present at the battle of Waterloo. He had served 
at Trafalgar on the llagship of his unde. Admiral Alava, and was 
said to be the only man to have been present at both Trafalgar 
and Waterloo. He was a deputy to the Cortes in 1820, and in 
1822 fought in the militia to support the Cortes against the rebels. 
Alava took part in the negotiations for the restoration of Ferdi¬ 
nand, but w’as soon driven into exile. Returning to Spain after 
Ferdinand’s death, he supported Maria Christina against Don 
Carlos, and was ambassador, first to London (1834) and then to 
Paris (1835). He refused to take the oath to the (Constitution of 
183J, and died in exile at Bareges, France, in 1843. 

ALAVA, one of the Basque Provinces of northern Spain. 
Pop. (1940) 112,876, area, 1,176 sq.mi.; density per sq.mi., 96.0. 
The countsnip of Trevdno (190sq.m.) in S. Alava belongs to the 
province of Burgos. Alava (Basque araiiar, country set among 
mountains) is in the west and north-west of a district of mountain 
and valley, drained by the rivers Boyas and Nervion. The centre 
of the province is the large, fertile plain of Vitoria which con¬ 
tinues to the west the structural trough separating the Sierra de 
Aralar, on the north, from the Sierra de Andia, on the south. The 
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Montes de Vitoria separate this plain from the lower plain of 
Trevino, a dried-up lake basin runnin<? east from the Ebro at 
Miranda and bounded on the south by the Sierras de Toloho and 
de Cantabria. South of these sierras lies the lowest of the three 
plains of the province, the Alavese Rioja, with a water-frontage 
on the Ebro between Haro and Logroho. 

Formerly a lordship, governed by an elective senor, Alava was 
incorporated in Castile in 1332 at the request of the electoral 
corporation of clergy and nobility, who celebrated with Alfonso 
XI. of Castile the Convention of Arriaga dehning administrative 
relations between the lordship and Castile. The modern province 
is in many respects transitional between the Basque country and 
Castile. Castilian is the ordinary language except in the north. 

Rainfall is fairly regular, except in the Alavese Rioja. About 
a quarter of the soil of the province is cultivated, producing 
wheat, barley, oats and sugar beet; maize is grown on the Biz- 
cayan and Guipuzcoan border only. Agricultural methods are, for 
Spain, progressive, owing to the educative effect of sugar-beet 
cultivation, and artificial fertilizers and modern ploughs arc 
in general use. The wine of the province is renowned, especially 
that of the Alavese Rioja; attacks of phylloxera have diminished 
the area devoted to viticulture, but many acres were replanted 
with American stocks. Forests of chestnut, oak and beech, con¬ 
trolled by the provincial authority, and rough jiastures occupy 
almost half of the province. 

Livestock includes horned cattle, sheep, goats and swine. 
Goats and sheep are exported to Barcelona, cattle to the market 
of Bilbao. Irrigation is not in u.se except for horticulture, 
but the streams are hanu;ssed to supply electric power and light. 
Salt, lignite and asphalt are worked. Steel, pig-iron and imddlcd 
iron arc produced, and there are manufactures of l)eds, furniture, 
railway carriages, matches, paper, sweets and woollen and cotton 
goods. Bread-stuffs, colonial products and machinery are largely 
imported. In Alava the rate of illiteracy is only 16.24G1: there 
are secondary ‘K'hools at Vitoria, the caiiital tpop. 1940, 44.341), 
w'hich is the only town of more than 3.500 inhabitants, and good 
normal schools for teachers of both sexes. 

The province was the scene of heavy fighting in the civil war 
of 1936-39 before it finally fell to the nationalist armies of Gen. 
Francisco Franco. (See Basque Provinces.) 

Biui.TOGRArnY.—M. Risco, in vol. 3.^ of llispania Sagrada by 11 . 
Florez and others (1754-1879) ; A. A. Salazar, Cntdlogo de las obras 
refei-f.ntcs a las provincias de Alava y Navarra (1887, bibl). 

ALB, a liturgical vestment of the Catholic Church. It is a 
sack-like tunic of white linen (Lat. alba, white) with narrow 
sleeves, and a hole for the head to pas.s through, and when se¬ 
cured round the waist by the girdle (cingulum) just clears the 
ground. Albs were originally plain, but about the roth century 
the custom aro.se of ornamenting the borders and the cuffs of the 
sleeves wnth strips of embroidery, and this became common in the 
12th century. These at first encircled the whole border; but soon 
it became customary to substitute for them square patches of em¬ 
broidery or precious fabrics. These “parures,” “apparels” or 
“orphreys” (Lat. parurae, grammata, aurijrisia, etc.) were usually 
four in number, one being sewn on the back and another on the 
front of the vestment just above the lower hem, and one on each 
cuff. A fifth was occasionally added just below the neck opening. 
In the 16th century the parures began to go out of use, and 
broad bands of lace soon afterwards replaced them, as in a mag¬ 
nificent specimen preserved at South Kensington. Apparelled albs 
are now only in regular use at Milan (Ambrosian Rite), and, par¬ 
tially in certain churches in Spain; but attempts have been made, 
especially in England, to revive their use. 

The alb is worn by bishops, priests, deacons and subdcacons 
under the other cucharistic vestments at mass and at functions 
connected with it. It is sometimes also worn by clerics in minor 
orders, whose proper vestment is, however, the surplice—itself 
a modification of the alb. (See Surplice.) The alb is supposed 
to symbolize purity, and the priest, when putting it on, prays: 
“Make me white, 0 Lord,” etc. In the middle ages the parures 
were taken to symbolize the wounds of Christ; and at Toledo the 
singers of the Passion on Good Friday still w'ear apparelled albs. 
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In Englantl at the Reformation the alb w^ent out of use with 
the other “Mass vestments,'’ but was reintroduced in the ritual 
revival of the 19th century'. It is now worn in many churches not 
only by the clergy but by acolytes and .servers at the Communion. 
Where the ritual is a revival of pre-Reformation uses, these albs 
are frequently apparelled. (For the question of its legality see 
Vestme.nts.) 

Both the alb and its name are derived from the tunica alba, the 
white tunic, which formed part of the ordinary dress of Roman 
citizens under the empire. The date of its definite adoption as a 
liturgical vestment is uncertain; at Rome—where until the 13th 
century it was known as the lined or camisia (cf. the modern 
Italian camice for alb)—it .seems to have been thus used as early 
as the 5th century. But as late as the 9th and loth centuries the 
alba is still an everyday as well as a liturgical garment, and we find 
bishops and synods lorbidding priests to sing mass in the alba 
worn by them in ordinary life. (See Braun, p. 62.) In mediaeval 
inventories are sometimes found albae, described as red, blue or 
black; it is clear, however, from the descriptions of these vest¬ 
ments that in some cases they were actually tunicles, the confu¬ 
sion of terms arising from the similarity of shape (sec D.almatic) ; 
in other cases the colour applied to the jiarurcs, not to the albs 
as a whole. Silk albs appear in the inventories, but only very 
c.xceptionally. 

The ccjuivalent of the alb in the Eastern Churches is the 
sticharion (arix^peov) of the Orthodox Church (Armenian, sha- 
pik; Syrian, Kutina, Coptic, stoicharion or tuniah). It is worn 
girdled by bishops and priests in all rites, by subdcacons in the 
Greek and Coptic rites; ungirdlcd, by deacons and lectors in all 
the rites. It is usually while for bishops and priests; for the other 
orders all colours, except black, may be used. Its material may 
be linen, wool, cotton or silk; but silk only is the rule for deacons. 
In the Armenian and Coptic rites the vestment is often elaborately 
embroidered; in the other rites the only ornament is a cross high 
at the back, save for bishops of the Orthodox Church, whose 
sticharia have two vertical red stripes (ir^ra/401, “rivers”). As in 
the West, the ve.stmcnt is specially a.ssociatcd with the Eucharist. 
The whole sul)ject is exhaustively treated by Father Joseph Braun 
in Die liturgische Cewandung (Freiburg im Breisgau, 1907). (See 
also bibliography to the article X’estments.) 

ALBA, town and episcopal .sec, province of Cuneo, Piedmont, 
Italy, 42 mi. S.E. of Turin by rail. Pop. (1936) 11.072 (town), 
17,308 (commune). The fine cathedral, with Gothic facade, 
was rebuilt in i486. Alba Pompeia was probably founded by 
Pompeius Strabo (consul 89 n.c.) when he constructed the road 
from Aquae Staticllae (Acqui) to Augusta Taurinorum (Turin). 
The emperor Pertinax was born here. It became an episcopal 
see dependent on Milan in the 4th century. It is the centre of 
a wine-growing district. 

ALBACETE, inland province, southeast Spain, formed in 
1833 out of the northern half of Murcia. Pop. (1940), 374,472, 
area, 5,739 sq.mi.; density per scj.mi. 65.3. A somewhat featureic.ss 
province except for the Sierra de Alcaraz in the west, Albacete 
continues southeast of the monotonous arid steppe land of La 
Mancha. Lying in the southeastern corner of the central plateau, 
where the border of the plateau is less clearly marked by moun¬ 
tains than elsewhere, the pro\dnce is crossed by the main routes 
from Madrid both to the Valcncian plain and to the southeast. 
The diliinage is almost entirely to the Mediterranean by the rivers 
Jucar and Segura, but the rainfall is low and the province con¬ 
tributes little to the volume of these rivers except from the west¬ 
ern sierras. In these sierras the snow lies for several months; 
elsewhere the climate is mild and healthy. About 55% of the 
province is cultivated land, of which cereals—wheat, barley, oats, 
rye and maize in order of importance occupy nearly half. Alba¬ 
cete is a stock-raising province, but the acreage devoted to wheat 
shows a steady risp, with much breaking-up of natural pastures 
and a corresponding decline in livestock. Of these, sheep, belong¬ 
ing to the large Manchigan breed with its all-round production, 
are the most important; sheep and wool are exported to Barcelona 
and Valencia, and cheeses to all parts of Spain. 

The vine has suffered much from the retreated attacks of phyl- 
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loxcr.'i, and roplaremprit with local stocks has been unsuccessful; 
olives arc cultivated; the peaches of the Cabricl and Jucar val¬ 
leys supply cannint? factories in Valencia. Saffron and esparto 
(wild) are exported, and employ much labour. There arc impor¬ 
tant j)ine forest.s Manufactures are almost confiru-d to the spinning 
of hemp and the making of coarse chith, porcelain, earthenware 
and cutlery, brandy is distilled, and there is some trade in 
wood. Alhacete, the capital (pop. 1940, 50.567), and the other 
important towns, Almansa and Hellin, are described separately. 
The railroad from Madrid to Albacele passc.s southwest to Chin¬ 
chilla, where it bifurcates, one line going to Murcia and the 
other to Alicante. A large part of the province is accessible 
only by road. In re.spect of elementary education, Albarete is 
one of the most backward provinces. Albacete remained in loyalist 
hands until the end of (he civil war of 1936-39. 

ALBACETE, caj)ilal of a Spani.sh province, is in a fertile 
I>lain where the flalazote unites w-ith the canal of Maria ('ristina. 
which flows into the Jucar, 16 mi. to the north. Pop. (1940) 
50,567 (mun., 64,222). Albacete com[)rise.s the picturesque old up¬ 
per and lower town mtcstly erected after the city became a pro¬ 
vincial capital in iM^c. (’hiefly a market-town for saffron and 
other agricultural produce and for live-stock, it al.so manufactures 
matches. Albacc’fe formerly had an extcaisive trade in cutlery, 
from which it was nainc'd (he Shefhc-lcl of Spain, and its daggers 
are .still held in high repute by Spaniards. 

ALBACORE, a large West Indian fish allied to the tunny 
(q.v.). The name is also applied to an allied species in the Pacific. 

ALBA FUCENS (mod. Alf>r), an ancient Italian towm on 
« lofty wLc (3,347ft,) at the foot of Monte Velino, 4m. N. of 
Avetusano. Originally a town of the Aeejui, on the frontier of 
the Mart;!, it was occupied by a Roman colony and its fortifica¬ 
tions (c. 300 B.r.) persist. It lay on a hill just to the north of 
the Via Valeria, which was ])robably prolonged beyond Tibur at 
this ver>^ period Later it became a regular place of detention 
for important Slate prisoners, such as Syphax of Numidia, Perseus 
of Macedoniji. bituilus, king of the Arverni, Its strong position 
made if important in the civil w'ars. The c.xternal walls, a 
circuit of about 2m., are of polygonal masonry; carefully jointed, 
with faces smoothed. The; gates as a rule come at the end of a 
long, straight stretch of wall, and are i)lnred so a.s to expose the 
right side of an attacking force, On the north there is, for a 
length of about r50yds , a trijjle line of dcfen.scs of later date, 
possibly added by the Rom.an colonists, inasmuch as both the 
city wall proper and the double wall thrown out in front of it 
arc partly constructed of concrete and faced with finer polygonal 
masonry. 

Biru TooRArirv.—C. Prornis, VAnluhtl(i di Alba Furense (1836); 

R. tlanlner in Papers of the British S(bi}ol at Rome X. (1937). 

ALBA lULIA, a town of ITanj^ylvania, Rumania (Ger. 

Karlsbur^, Hung. Gyula-Ft'hrrvdr), situated on the Mure^, 73m. 

S. of Cluj by rail. Pop. (1930) 12,457. Alba lulia, which consists 
of an upper town or citadel, and a lower town, i.s the seat of a 
Roman Catholic bishop and has a fine cathedral in iilh century 
Romanesque, rebuilt in 1443 by John Hunyady in Gothic style. 
If contains among other tombs that of John Hunyacly. Near the 
cathedral are the efiiscopvil palace and the Ilatthyaneum, founded 
by bishop Count batthyany in 1794, containing a valuable library 
with many incunabula and old manuscript.s, amongst W'hich is one 
of the Nibelwigt'filird, an observatory, n collection of antiquities 
vind of minerals. The citadel was built in 1716-35 by the emperor 
Charles \T. Alba lulia occupies the site of the Roman colony 
Apiilum, and many Roman relics are in the museum. The 
bishopric was founded in the nth century by King Ladislaus I. 
(1078-95). In the i6th century the town became the residence 
of the indcp<‘rulent Transylvanian princes. From this period dates 
the castle and also the buildings of the university, founded by 
Gabriel Belhlen and now’ used as b.arracks. Alba lulia with Cluj 
was the traditional centre of the Rumanian national movement in 
Transylvani.r, it was here that Michael the Brave proclaimed 
himself prince of Transylvania. Walachia and Moldavia; here the 
union of Transylvania with Rumania w'as proclaimed in 1918 and 
King Ferdinand of Rumania was crowned in 1922. Alba lulia was 


not in the territory ceded by Rumania to Hungar>’ at the award 
of Vienna Aug. 30, 1940, during World War II. 

AL-BALADHURI (Ahmad ibn Yahya) (d. 892), native of 
Baghdad; one of the earliest Arab historians and the best 
authority for the period of the formation of the Arab empire. 
His chief work, Futuh al-Bulddn, gives an account of the conquest 
of Arabia, Syria, Mesopotamia, Armenia, Egypt and north Africa, 
Spain, the Mediterranean islands, Nubia, Persia, and Media. It 
has been translated into English by P. K. Hitti under the title 
The Origins of the Islamic State in the Studies in History, 
Economics and Public Law series of Columbia university (1916), 
A second work, Ansdb al-Ashrdf (Lineage of Nobles), was edited 
by Flugel (Leipzig 1835). 

ALBA LONGA, an ancient city in Latium, on the western 
edge of the Albanus Lacus, about 12m. S.E. of Rome. Ascanius 
is the traditional founder and said to be the oldest of Latin cities, 
destroyed by its daughter city of Rome, under TuUus Hostilius, 
to which passed the hegemony of the Latin league. It has by many 
topographers been placed between the Aibanu.s Mons and the 
Albanus Lacus, according to the indications of Dionysius, at the 
monastery of Palazzolo; but the position is quite unsuitable and 
does not an.swer to Livy’s description, ah situ porrcctae in dorso 
urbis Alba longa apellnia (it was called Alba^ Longa because it 
stretched along a narrow ridge); and its site is probably on the 
we.st side of the lake, where the modern Castel Gandolfo stands. 
Confirmation of this may be found in Cicero’s description {Pro 
Milone, 85) of the destruction of the shrines and sacred groves 
of Alba by the construction of Clodius's villa, in the local appli¬ 
cation of the adjective Albanus, and in the position of Castel Gan¬ 
dolfo itself. Only the necro{)olis remains are preserved; the ear¬ 
liest tombs are Villanovan (about 1100 b.c.). Later ones are 7th 
and 6th centuries b.c. None w’as found, as has been alleged, buried 
by a subseejuent eruption of the Alban volcano. The name Al- 
banurn, from about 150 b.c. till the time of Constantine, meant a 
villa in the Alban territory. The emperors formed a single estate 
out of a considerable part of this district, including apparently 
I he w’hole of the lake, and Domitian wms especially fond of it. 
The imperial villa occupied the site of the present Villa Barberini 
at Castel Gandolfo, and considerable remains still exist. To the 
south a camp, with baths, an amphitheatre, a large water reservoir, 
etc., was constructed for the Second Parthian legion, as his body¬ 
guard, by Septimius Severus. The camp w’as given up in the time 
of Constantine, when the Civitas Albancnsis arose. 

The lapis Albanus is a green grey volcanic stone with black and 
white grains in it (hence the modern name, peperino), much used 
for building material in Rome and its neighbourhood. 

For detailed accounts see T. Ashby, Jour. Phil, x.xv'ii. 37 (igor) ; 
G. Lugli, Ball. Comm. (1917-20) and Ausonia, \x. 211; x. 210. 
Maclvur, Villanovans and ^rly Etruscans (Oxford, 1924) ; Italy in 
the Iron Age (Oxford, 1927). 

ALBAN, SAINT, the first martyr of Britain, is said to have 
been born at Verulamium (St. Albans, Hertfordshire) and to have 
served for seven years in Rome in the army. On his return to 
Britain he is said by Gildas to have been put to death as a Chris¬ 
tian during the persecution of Diocletian (c. 286-303), according 
to Bede, at St. Albans, As there is no certainty that the persecu¬ 
tion of Diocletian extended to Britain it is possible that his martyr¬ 
dom .should be ascribed to that under Dccius (250-251) or that of 
Valerian (250-260). A church w’as built on the place of his mar¬ 
tyrdom, c. 703. A monastery w’as subsequently added, and around 
it the present town of St. Albans gradually grew up. Pope Adrian 
rV., who was boni in the neighbourhood, conferred on the abbot of 
St. Alban’s precedence over his fellow abbots, a right hitherto 
attached to the abbey of Glastonbury. St. Alban is comm^o- 
rated in Catholic martyrology on June 22 and in the Churen of 
England on June 17. 

See U. Chevalier, Repertoire des sources histpriques (1905), i. 95; 
D. Hardy, Descriptive Catalogue (1863), I. i. 3-34, ii, 688. 

ALBANI, DAME EMMA, nee Lajeunesse (1852-1930), 
celebrated Canadian singer, who W’as born in Chambly, Quebec, 

’Whether Alha means “white” is very doubtful: it is more probably 
derived from the root Alp. 
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on Nov. I, 1852. She made her first public apr^earance in Mont¬ 
real, at the age of seven, and after studying at Milan with Lam- 
perti (having meanwhile adopted for stage purposes the name 
of Albani, after that of an extinct Italian family) she made her 
debut at Messina in Bellini’s La Sonnambula, achieving an im¬ 
mediate success, which was repeated when two years later, on 
April 2, 1872, she made her first appearance at Covent Garden in 
the same opera. Thenceforward for a long period she enjoyed the 
widest fame and popularity, being not less esteemed as a woman 
than admired for her art. She married in 1878 Ernest Gye^ who 
died in 1925, and in the same year she was accorded the D.B.E. 
She died in London on April 3. 1930. 

See her Forty Years of Song (1911). 

ALBANI or ALBANO, FRANCESCO (1578-1660), 
Italian painter, was born at Bologna. His first master was Denis 
Calvert, with whom Guido Reni was at the same time a pupil. 
He was soon left by Calvert entirely to the care of Guido whom 
he followed to the school of the Caracci. Albani opened an 
academy in Rome, where he resided for many years. Here he 
painted, after the designs of Annibal Caracci, the whole of the 
frescoes in the chapel of San Diego in the church of San Giacomo 
degli Spagnuoli. His best frescoes are those on mythological 
subjects, of which there is a large number in the Verospi, now 
Torlonia Palace. A number of his works are at Bologna, and 
others at Florence, the Louvre, Dresden and Leningrad. 

ALBANIA, establi.shcd as a republic after World War II. 
Lying on the west coast of the Balkan peninsula, it has an area of 
10,629 square miles and a pop. (1930) of 1.003,124, formed out 
of the earlier Turkish provinces of Scutari and Yiuniina, with 
parts of the vilayets of Kosovo and Monastir. Though the Al¬ 
banian kingdom may be said to have dated only from the year 
1920, when a national assembly w'as convoked, and the national 
boundaries were not demarcated till 1925, the state displayed a 
certain indivhluality, distinguishing it from its two larger neigh¬ 
bours, Greece and Yugoslavia. 

The Albanian lands lie athwart the mountain chain of the Dinaric 
Alps, but, as contrasted with Dalmatia to the north and Greece 
to the south, these here stand back from the sea, from which 
they are separated by a marshy and malarious lowland, crossed 
by several important rivers. The actual coast is generally low, 
and the shore waters are rendered turbid by the silt carried down 
by the rivers, thus contrasting markedly with the clear blue tint 
off the limestone country further north. Equally marked is the 
general absence of the coastal settlements so characteristic of 
most parts of the Mediterranean. Southwards, in the region near 
the port of Valona, the coastal lowland disappears, and limestone 
hills again approach the water’s edge. In this, the region anciently 
called Epirus, the Greek mode of life becomes visible, though 
Greek penetration was always limited. The Albanians have been 
in the past and still are mainly mountain folk, occupying the 
hilly interior rather than the coastal lowland. The continuity 
of the mountain belt gives them a certain cultural unity, while 
at the same time the fact that it is broken up into a series of 
small natural regions, more or less isolated from each other, 
has made the growth of a national spirit a slow process. The 
country has thus three essential features which go far to explain 
the history and characteristics of its people; because of the littoral 
plains it marks a definite break in the otherwise mountainous 
west coast of the peninsula; its elevated hinterland forms a 
natural refuge between the seaway to the west and the north-to- 
south land routes of the interior of the peninsula; within the 
mountain belt lie valleys and basins of considerable productivity, 
capable of supporting fairly dense populations. The aloofness 
both of the land as a whole, and of its centres of settlement, has 
led to Albam'a being one of the least known parts of Europe, 
and within the country the primitive and the ultra-modern jostle 
one another. Thus there were in 1940 ten regularly scheduled 
air routes, four wireless stations, and a considerable number of 
■roads suitable for motor traffic; but at the same time the simple 
wooden plough, which scarcely does more than scratch the ground,' 
is of archaic type. The language of the country is practically 
unkiiown beyond its own borders, . | 
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Structure and Relief.^— Starting from this simple conception 
of Albania as consisting of a marginal lowland, crossed by power* 
ful perennial streams, and a complex mountainous hinterland 
enclosing small fertile basins, the details of the picture may be 
filled in. To the north the Albanian Alps, built largely of massive 
limestones, form the outstanding feature. They have a general 
west-to-east direction, roughly parallel to the course of the Lower 
Drin, below the junction of the two streams of the Black and 
White Drin. The Black Drin is the effluent of Lake Okhrida, and 
flows northwards, draining a large part of eastern Albania, while 
the White Drin enters the country from Yugoslavia, flowing in 
a southerly direction. Below the confluence the river swings 
round at a sharp angle to cut through wild mountainous country, 
in a series of inaccessible gorges, on its way to the Adriatic. It 
receives a number of swift tributaries from the Albanian Alps, 
these also flowing in deep, steep-sided gorges, for the southern 
slopes of the mountains are remarkably abrupt and rocky. The 
result is that the actual valley of the Lower Drin is not, as one 
might suppose, a line of access to the interior, the only practicable 
route from the coast to the confluence of the two headstreams 
running well south of the river in the hilly Mcrdita region. No 
bridge crosses the Drin in its gorge section, and as it is too deep 
to be forded, the inhabitants usually cross it by sw'imining, sup¬ 
ported by inflated skins. The fact is interesting as suggesting 
what is meant by difficulties of communication in Albania. 

The Albanian Alj)s rise to heights of 6,500-8,500ft. above sca- 
levcl, and to the north-west, where limestones predominate, they 
are practically a continuation of the high karst of Montenegro, 
To the north-east, however, other rocks, particularly rulacozoic 
schists, appear and the scenery is of a different type. The steep 
lower slopes are thickly wooded, for the region has one of the 
highest mean annual rainfalls in Europe. At the higher levels, 
however, where considerable plateau tracts occur, there are wide 
summer pastures. Though in the strict sense there is no permanent 
snow, patches linger throughout the summer, and a very slight 
change in the climate would give the chiiin a snowcap. It was 
heavily glaciated during the Ice Age, and the effects of ice 
erosion have been to accentuate its inacces.sibility and high relief. 
Except on their margins the mountains are virtually devoid of 
permanent habitations, and thus at first sight they would appear 
to form an admiralile boundary zone. But, as has been noted by 
travellers, parts of the higher levels swarm with herdsmen and 
their flocks during the summer season, and these mountain pas¬ 
tures are an economic necessity to the inhabitants of the lower 
grounds. Great difficulties have con.sequcnlly arisen in demarcat¬ 
ing frontiers, for the line of the water-parting, so often chosen 
as a basis, may separate a group from its pastures and thus inflict 
great hardship. In limestone regions, also, the water-parting may 
be very difficult to trace. 

Westwards the Albanian Alps cease abruptly some 30m. from 
the Adriatic coast, giving place to quite a different type of country. 
Though much of it lies below 600ft., it is not a umform plain, and 
there is a considerable belt of hills between Lake Scutari and the 
sea. The structure is, however, perfectly clear and simple. Low 
limestone hills indicate that the coastal chains of Dahnatia arc con¬ 
tinued here, but two separate facts introduce a new note. The 
first is that depression has taken place on a much greater scale 
than further north, and the second is that very extensive silting 
has occurred, so that the sunken hill-ridges are largely submerged 
beneath a mantle of recent deposits. Lake Scutari itself repre¬ 
sents an area of depression in which the filling has been incom¬ 
plete. The Drin, on emerging from its gorge, swollen by the 
water from the Albanian Alps, has great difficulty in finding its 
way through the maze of its own deposits and those of its tributary 
the Kiri. Up to the year 1858 it turned southward past Alessio 
(Lesh) and discharged its waters by a swampy, wooded delta 
just south of the port called by the Italians San Giovanni de 
Medua, and by the Albanians Shen Gjin. In that year, during a 
period of high flood, it broke through to the Boyana, the effluent 
of Lake Scutari, and most of its water now follows this course, 
the older one carrying but a small part. This caused a rise in 
the level of Lake Scutari, with a flooding of parts of its margins. 
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anti also obstructed the channel of the Boyana, formerly navigable, to separate river systems are in closer touch with one another 
by the silt thus poured into it. As in all such changes of river than those linked by a single river. The Black Drin shows very 
course, deserted channels and pools were left to become breeding markedly this feature of successive basins and gorges, the basins 
places of mosquitoes, and thus form foci of malaria. being largest to the south, and smaller towards the north. The 

South of this frontier zone of coastal lowland and inland largest is that which is mainly submerged beneath the waters of 
mountain belt the conditions are much more complicated, both Lake Okhrida. It is a general rule in Albania that, as compared 
as regards geological structure and relief. The mere fact that with Macedonia, the basins are small, and thus only moderately 
the Drin, after a lengthy course ns the Black Drin in the interior, productive, and not capable of supporting a dense population, 
should cut its way through the mountains in a gorge mure than At the same time the intervening gorges tend to be longer and 
oooft. dee}), and over 30m. long, is suffu ient to suggest that morc^ forbidding, and the possibility of linking effectively succes- 
Ihere have been earth movements on a considerable scale here, sive scries of basins by transverse routes is much less notable. 
So far as geographical effects are concerned, however, the matter These differences have had a cumulative effect on the inhabitant.s 
may be simply i)ut. The cour.se of the Lower Drin marks a of the two areas, and the present frontier, which assigns the greater 
change in the direction of the mountain folds, associated with part of the larger southern basins to Yugoslavia, the power which 
changes in their characters. 'I'lie outer or coastal folds have holds the adjacent section of Macedonia here, and the smaller, 
sunk, and at the same time rocks from the west have been thrust more northerly ones to Albania, is drawn mainly on an ethnic 
over them. The inner folds have been elevated, and as a result basis, racial distribution here being a reflection of the topography, 
their surface rocks, including tertiary sandstones and Cretaceous Some of the basins on the course of the Black Drin may be 
limestones, have been for the most part worn off, exposing the noted. The largest, as just stated, is occupied by Lake Okhrida, 
deeper beds, mainly scrj>entines. below. These serpentines give of which only the south-western corner falls in Albania. Here 
rise to rounded land-forms, far less rej)ell(‘nt than massive lime- lies the settlement of Bogradec. Still further south there lies a 
stones, even though the elevation is considerable, a number of large basin containing the town of Koritsa, l)ut this is best con- 
iresls rising above {>.500ft, with a m.aximum of nearly 0,000ft. sidered with the western furrow rather than with that of the 
'I'hc region has also been cut uj) by river action so that it is by Black Drin. On emerging from the lake that river passes through 
no means uniformly high, but em loses small plains whose lloors a heavily wooded gorge to emerge at the basin of Dibra. Though 
in some cases sink to only some ()5oft. above sea-level. most of this basin lies in Yugoslavia, its Albanian side is also 

South of the Semeni the low ridges rise to greater heights and caicable of settlement. A low ridge sc‘i)arates this basin from 
the limestones reai)[)ear beneath the sandstones. Still further that of Pehskepi, further north, and the alternation of basin 
ftOUth, beyond the River V'iossa, the elevation increases to over and sill is continued to and even beyond the confluence of the 
6,000ft., the limestones are fully developed, the sandstone cover- Black and White Drin. In each basin there tends to be a market 
ing disa}>})ears from the crests, though it remains in the interven- centre, but the point of irnjcortance is that the floor of the. whole 
ing furrows, and the lowland gives })laee to the mountainous basin is capalcle of yielding cereals, especially maize and wheat, 
Kpirus region, cotitinued beyond the frontier into Greece. The so that each forms a centre of settlement, more, or less isolated 
vegetation undergoes a c(>rresiM)nding change*, woods lend to dis- from its neighbours, and necessarily self-sufficing.' 
aj)j)ear, and the summits are clothed with scanty herbage, again To the west of the central mountain belt lies the second furrow, 
forming summer jcasturages. This type of country is continued differing in several re.s})ects from that of the Drin. Though 
southward into Greece, and frontier lines are ditTicull to draw, for bounded on the west by the hill belt, which forms the inner margin 
the whole tract is the natural home of wandering she})hercls. No of the coastal lowland, it lacks the continuity given to its easterly 
notable difference of elevation separates this littoral Epirus area counterpart icy the Black Drin. A belt of highland forming the 
from thi! mountain zone of interior Albania, hut it is still ixjssible waler-jcarting between the Pipper Mati and a right-bank tributary 
to distinguish between the two because of the great simplicity of of the Shkiimbi divides it into a northern and a southern section, 
structure of the western folds. drained respectively by the I’jcpcr Mati and the IJpicer Shkumbi. 

l-'rom the western shores of Lake Okhrida towards the Lower North and south of this wooded and im{)assable highland passes 
Drin there extends nortliwards a mountain l)e!t con.sisting of a jeermit communication with the Black Drin furrow, downstream 
series of blocks separated by mountain passes. This forms a from Dibra on the one hand, and in the Lake Okhrida area on 
central backbone repelling settlement to its margins. It is highest the other. The latter line is particularly im|)ortant as it was fol- 
to the south where also it forms a single chain, and becomes lowed by the Roman Via Egnatia W'hich })assed from Durazzo to 
lowi'r towards the north where it tends to consist of rows of hills Elbasan, placed where the Shkumbi emerges from the hill country, 
rather than of a single ridge. I'itially it merges into the conjplex and then by way of the basin traversed by that river to the 
hilly country of the Merdita, south of the Lower Drin, where shores of Lake Okhrida, which was rounded to the north. The 
settlement becomes jcossible. on the flanks of the hills as well as existence of this route shows that the Shkumbi furrow is much 
in the intervening valleys. lilxce})t in the extreme south, most less isolated than jcarls of the Drin furrow. 

of this central hill belt is heavily wooded, cs}x'cia!!y with beech. The headstream of the Shkumbi apycroaches very closely the 
.\hove the tree limit occur the usual high pastures. valley of the Devoli, one of the two feeders of the River Semeni, 

At either side of this chain lie long furrows, each consisting The Devoli drains the basin of Koritsa, to the south of Lake 
of a succession of basins and gorges, and forming one of the most Okhrida, and may be said to mark the region of convergence 
characteristic features of the country. The eastern furrow is of the two furrows, the eastern and the WTstern. Koritsa is a fairly 
traver,set! by the Black Drin, ajui is hounded by another mountain important route centre, being connected southwards through 
belt on its eastern side. It might be sup})osed, therefore, that Albanian Epirus with Yannina in Greek Epirus, eastward with 
this mountain belt would form the eastern frontier of Albania Kastoria in Greek Macedonia, and also by the Devoli valley with 
with Yugoslavia. But this is only the case to a limited extent, for the coastal lowland as with Durazzo via Elbasan and with Valona. 
south of the town of Dibra, on the Black Drin, the Yugoslav To the south-west of the Koritsa basin lies the smaller one of 
frontier is })ushed westwards, and includes that town, a part of Kolonja, traversed by the Osum river, the other feeder of the 
the river and the greater part of Lake Okhrida. This is but Semeni, 

another illustration of the diflkully of drawing satisfactory Climate and Natural Vegetation. —^The climate of Albania 
frontiers in the Balkan peninsula. The difficulty here depends on may be briefly dismissed. The coastal lowland, together with 
the i)eculiar topography which is itself a result of recent earth the littoral part of the Epirus region, has the typical Mediter- 
movements. B is a characteristic feature of Macedonia that ranean climate, with summer drought accentuated by high summer 
large de})ressed basins occur which, even when they are strung temi)cratures. But this type has a limited distribution. Even in 
along the same river system, are separated physically from one the Epirus region the elevation brings changes, diminishing the 
another by mountain sills, cut through by the river in gorges, heat of summer and slightly increasing its rainfall. The southern 
Because of these sills it happens frequently that basins belonging j part of inner Albania, at least in the basins, shows the modified 
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Mediterranean or Macedonian type. The summers are hot, ap¬ 
parently even hotter than in the lowland, but winter frosts occur. 

The natural vegetation reflects these climatic conditions. Near 
the coast the characteristic Mediterranean scrub or maquis 
occurs, though this has been largely cleared. It had always a 
somewhat limited distribution, and the most widely distributed 
plant association in the south is oak wood, or rather oak scrub- 
forest. The oaks are of the evergreen, drought-resisting t.v’pe, 
and in addition to their v’alue as sources of fuel are important 
in the low grounds as furnishing in their leaves and shoots supple¬ 
mentary winter fodder. Even cattle and horses eat oak leaves 
in Albania. To the north, with the heavier rainfall, the oak woods 
give place to luxuriant mixed forest, with beech as a predominant 
clement, mingled with pines and firs. 

People. —The inhabitants are mainly Albanians, with a certain 
admixture of Vlachs, especially in the Epirus region, and of a very 
few Serbs and Bulgars. But not all the Albanians live within 
the confines of the country. A number estimated at 250,000 live 
in .southern Italy and Sicily, whither their forefathers fled from 
the Turks in the 15th and i6th centuries. Some 50,000 are 
found in the United States, many emigrants leaving Epirus, a 
region of poverty. As in other parts of the peninsula, emigration 
is often temporary, the travellers returning when they have 
aniasscd a certain amount of money. In addition roughly a 
million of Albanians live in Greek Epirus, Macedonia, and 
Kosovo, outside the frontier. 

The Albanians have retained their original language, and, though 
dialects occur, the differences arc said not to be so m.arked as 
to make mutual comprehension imiio.ssible. They are divided 
into Ghegs to the north of the Shkurnbi line and Tosks to the 
south, the latter being apparently the more advanced. Some 
of the total are Muslims, this being an effect of Turkish rule; 
monogamy is, however, the rule, and the status of women i.s 
higher than in most Muslim countries. About mo^tly 

living in the north, are Roman Catholics, while aoVr, ino.stly in 
the south, belong to the Albanian orthodox church. Religious 
differences count for nothing as such, but affect politicar and 
social relations. 

From the psychological standpoint the Albanians, about whose 
characteristics much has been written, may be said broadly to 
show the features common to iso¬ 
lated mountain folk. As is fre¬ 
quently the case w'ith such stocks 
their virtues arc apt to be more 
highly estimated by strangers 
than by those with whom they 
come in daily contact. Theft and 
cold-blooded murder are not 
crimes, either in the estimation of 
the individual or of his fellows, 
but a breach of the plighted w'ord 
or a violation of the duties of 
ho.spitality cuts a man off from 
his family group, and adultery is 
uncommon. The blood-fcud or 
vendetta, almost inevitable in a 
country of such loose organiza¬ 
tion, has been in the past a 
scourge, and there arc said to be 
still, at least among the Ghegs, 
groups which hold that the death, 
even the accidental death, of a 
kinsman can only be wiped off by the murder of the guilty person 
or one of his relatives. Associated with this is the strength of the 
bessa or pledge, which protects its holder absolutely. All women 
are protected by the bessa, and so also is any man accompanied 
by a woman. Boys under 16 years of age, ecclesiastics, and gen¬ 
erally all those incapable of bearing arms, are also protected, while 
certain places, or routes, some occupations, such as irrigation 
works, and certain periods, confer similar rights. 

Occiipatiotis. —The Albanians are almost entirely dependent 
on the land, carrying on a characteristic combination of pastoral 


and agricultural occupations. Sheep form the major part of the 
flocks, and yield cheese, which forms an important part of the 
diet, and is exported on a considerable scale, as well as wool and 
skins. Goats are also reared, but the cattle are of poor breeds, 
yielding little milk. Oxen, wdth buffaloes in the swampy plains, 
arc the plough animals. Religion excludes the thrifty pig, save 
among the Christian tribes, and meat of any kind is a luxury. 
Even the ewe's-milk cheese is too valuable to be used extensively, 
and the Albanians arc mainly vegetarians, depending on maize 
bread with vegetables and whey. Horses, donkeys and mules 
are reared for riding and as pack animals. 

It is calculated th,at only 7 -qG> of the surface is arable, but 
of this total only a .small part, particularly in the north, is 
actually utilized. In the lower grounds all the characteristic 
Mediterranean fruit-trees, including olive, orange, lemon, fig, 
etc., can be grown, but the Albanian show's little aptitude for 
the more delicate operations of arboriculture. The vine is grown 
on a fairly large scale, especially in the south of interior 
Albania, and wine is made, but of a quality only fit for local use. 
Brandy is distilled from a variety of fruits, including mulberries, 
and alcoholism is said to be one of the curses of the country. 
Despite the presence of the mulberry, silkworm-rearing is only 
carried on on a small scale. Rice is produced in the swampy parts 
of the lowland, and tobacco is fairly widespread, and forms an 
article of export. 

Towns.—Tirana, the capital, is the largest town with 30,806 
inhabitants, and is growing rapidly. It lies in a wide and fertile 
plain below a mountain chain. It was chosen as the capital as 
being central, capable of expansion, and sufficiently far from 
the frontier or the sea to be presumably secure from any sudden 
seizure or from bombardment. Koritsa, which is the third largest 
town in the country, is in a wdl-cultivated and prosfierous area. 

See Bourcart, LWlbanic ct Ics Albanais (1Q21); Louis, Albanien 
(1927, bib!.); Ronald Matthews, Sons oj the Eagle. (1937) 

(M. I.’N., X.) 

MEDIAEVAL AND MODERN HISTORY 

After the division of the Roman empire, northern and southern 
Albania became the Byzantine })rovinces of Dyrrachium and Niko- 
polis. Overrun by the Goths in the 4th and 5th centuries, they 
were reconquered by Justinian in 535. In 640 northern Albania 
W'as invaded by the Serbs. In 861 the Bulgarians conquered 
southern Albania, defeated the Serbs (893-(;2 7) and established 
themselves (976-1014) in the greater part of the peninsula; but in 
1014 the em])cror Basil II. reconquered southern Albania, which 
remained under B3'zantine rule until 1204, when Michael Com- 
nenus, of the imperial family, founded the independent Despotate 
of Epirus, which included southern Albania, Acarnania, and 
Aetolia. In 1318 the Despotate i)assed to the princes of the 
house of Orsini, who ruled it until 135S. Meanwhile the Sicilian 
kings acquired and held central Albania (1271-1368). In 1180 
the Serbs had re-installed themselves in the provinces of Scutari 
and Prizren, and Stefan Dushan (1331-58) included all Albania 
in his ephemeral empire. Large numbers of Albanians under Jin 
Bua Spata and Peter Liosha emigrated southward before Dushan’s 
hordes, took Yannina and Arta, and penetrated as far as Acarnania 
and Aetolia (1358), while colonies were established in the Morea, 
Attica and Boeotia, 

After the death of Dushan Albania fell under the rule of native 
chieftains; but a Norman knight named Bal.sha, who had served 
under Dushan, established a dynasty at Scutari (1366) and 
induced the chieftains to co-operate under his leadership against 
the Serbs and Bulgarians. The power of the Balshas was, however, 
short-lived. At the close of the 14th century the Venetians estab¬ 
lished themselves at Durazzo, Scutari, and Antivari, and in 1421 
the dynasty came to an end. 

Period oj Turkish Rule .—The advance of the Turks, who cap¬ 
tured Yannin4 in 1431, reunited the .Albanian chieftains (1444- 
66) under the immortal George Kastriota of Kroia {see Skan- 
derbeg), and thereafter under the Venetians. But in 1478 Kroia 
surrendered, Scutari in 1479, Durazzo in 1502, and in 1571 Antivari 
and Dulcigno, the last Venetian possessions in Albania. Many 
Albanians fled with their Venetian allies to Dalmatia and Italy. 
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Althouf(h more than half the Albanian race abandoned Christianity 
—in the lowlands that ii might enjoy equality with the Turks, and 
in the northeastern highlands that it might obtain their support 
against its hereditary foes, the Slavs—Ottoman sovereignty was 
never effectively established, and against it the Albanians inter¬ 
mittently revolted. In about 1760 Mehmed Bushati, pasha of 
Scutari, rallied the northern clansmen and threw off Turkish 
suzerainty. His son, Mahmoud, the Black, routed three Turkish 
armies, but with the defeat of his grandson Mustafa, in 1H31, the 
power of the Bushati was broken. Meanwhile, in southern Albania, 
the able Ali I’asha of Tepelen fb. about 17S0), by a combination 
of cunning and brutality, established a virtually independent 
.state with Yannina as its capital, and maintained direct relations 
with foreign Bowers, but wa.s overthrown by a Turkish army in 
1 » 22 . 

The revival of nationalism in Greece, Bulgaria and Serbia, 
coupled with the decline of the Turkish empire, induced the Alba- 
niun.s to prejiare for and to seek autonomy within the empire while 
availing themselves of its protection until they were prepared for 
independence. In 1870 the Porte sought to turn Albanian nation¬ 
alism to its advantage by encouraging the formation at lYizren of 
the Albuniiin League, which opposed with some success the cession 
of Albanian territory, a.s provided for by the Treaty of Berlin, to 
Montenegro and Greece. Once the League had fulfilled its jiurfio.sc 
the Porte .su[jpre.s.secl it,altht)Ugh not without much liloodshed. But 
Albanians at home and abroad continued to work clandestinely in 
the national cau.se. In 1908 they threw in their lot with the Young 
Turks—whose success was due largely to their support—in the 
lK>l>e that in consi'quence they would obtain autonomy and edu¬ 
cational liberty. The new regime proved, however, infinitely worse 
than previous condition.s, and the Albanians ro.se in revolt against 
Ottomanizution, 'ITiroughout ipio-n they struggled unsucce.ss- 
fully, but in I'lU a general ri.sing was successful; the vilayet of 
Rosovo wa.s liberated, Monastir threatened, and in August the 
'I'lirks w'ere obliged to grant autonomy to Albania, which was to 
include the vilayets of Scutari, Kosovo, Yannina and Monastir. 
But the Balkan states had envisaged the partition of Albania 
between them and hastened to precipitate war with Turkey. 7 'he 
Alh.anians, washing neither to be classed as Turks and .share their 
fate, nor to facilitate the overthrow of their protectors, and wath- 
oot any centra! administration to guide them, remained neutral 
I’xcept ut Yannina and Scutari which were vital to their national 
existence. On Nov. :8, 1912, Ismail Kemal Vlor.a, diplomatically 
sU}»portecl by Austria-Hungary and Italy, who were oppo.sed to 
the access of any third power to the Adriatic, proclaimed Albanian 
independence at Valona. But Russia and France supported the 
Balkan allies, and a general Euroi)ean war was pcrhaiis only 
averted by British arbitration. The solution of the problem was 
entrusted to a Conference of Amba.ssadors in London, which 
acknowledged the principle of Albanian autonomy on Dec. 20, and 
on July 29, 1913, declared Albania an intlependent .sovereign state; 
hill its boundaries included less than half (he Albanian race. 

The Albanian State. —Prince William of Wied, selected by the 
Powers to rule Albania, landed at Durazzo on March 7, 1914; but 
the machinations and the intrigues of various neighbouring states 
rendered his position untenable. Unable to extend his authority 
into the interior, he left Albania on Sept. 3, although he did not 
abdicate. Meanwhile, to resist the incorporation of southern 
.Mbania in the new slate, Greece instigated during February’ the 
constitution of a “Provisional Government of Autonomous Epirus’' 
suiAjiorled by Greeks masquerading as insurgents. The interna¬ 
tional situation prevented the powers from interfering, and 
anarchy continued until Greece w'as authorized officially to re¬ 
occupy southern Albania in the autumn. Italian troops occupied 
Valoiia in Di’c. 1914. and in 1916 the whole of southern Albania, 
except (he Kor^ha region, which was occupied from Salonika by 
the French, who established an autonomous administration. Early 
in 1915, the Serbs and Montenegrins occupied northern and central 
Albania after severe fighting, but after their defeat by the Austro- 
Bulgarian armies these regions were occupied by the latter in 
1916. Albania had no central government, although Essad Pa.sha 
posed a.s its president, and local policies w^ere pursued. On June 3, 


1917, General Ferrero proclaimed the independence of the whole 
of Albania under Italian protection, repudiating those clauses of 
the Pact of London (1915 7 which provided for its partition, 

Albatiin after the War ,—After the Armistice the Italians occu¬ 
pied most of the country, the French remained at Korgha until 
June 1920, the Yugoslavs occupied northeastern Albania, and at 
Scutari an interallied administration, the successor of the inter¬ 
national administration temporarily established in 1914, governed 
until Feb. 1920. In Dec. 1918 a National Assembly at Durazzo 
elected a provisional government and delegation to the Peace 
Conference. In Feb. 1920 the Albanians, exasperated by Italy’s 
apparent intention to remain in occupation, her readiness to sacri¬ 
fice Albanian territory to Greece and Yugoslavia for advantages 
elsewhere, and the refusal of the Yugoslavs to withdraw while the 
Italians remained, formed a fresh government at Lushnja with a 
mandate to obtain the restoration of independence, elected a 
council of regency composed of a repre.sentative of each of the 
four religious sects, and selected Tirana as the capital. In June 
the Albanians drove the Italians into Valona. The latter, appre¬ 
ciating the folly of defeating their own ends by alienating Albanian 
good will, thereupon recognized the Albanian government (Aug. 
2, 1920) and evacuated the country. The Yugoslavs, now in turn 
asked to withdraw, advanced on Tirana; but the powers intimated 
their displeasure, and the Yugoslavs thereupon withdrew to their 
original j)ositions. While ostentatiously declaring for the re¬ 
establishment of Albania as delimited in 1913 that they might not 
prejudice their case against Italy in the Adriatic dispute which was 
settled by the Rapallo treaty (Nov. 1920), the Yugoslavs worked 
surreptitiously to acquire northeastern Albania for strategic- 
reasons. A “Mirditc republic,” proclaimed at Prizren (June 1921). 
was unsupported outside Yugoslavia; and a .serious inv’asion of 
Albania, with the intention to detach the north and confront 
Europe with an accomjilishcd fact, wa.s frustrated by the inter¬ 
vention of the Briti.sh government (Nov. 7), which convened a 
meeting of the Council of the League of Nations, of which Albania 
had become a member on Dec. 17, 1920. Meanwhile the Confer¬ 
ence of Ambassadors Anally overruled all claims to Albanian terri¬ 
tory by conArming (Nov. 9, 1921) the 1913 frontier with the 
exception of minor rectiAcations, at the same time declaring that 
the integrity of Albania’s frontiers was necessary to the strategic 
security of Italy. The frontier question was Anally closed on Aug. 
2, 1926, by the signature in Paris of a protocol, and in the mean¬ 
time the rectifications caused much ten.sion between Albania and 
its neighbours. 

Internal Politics .—On Dec. 25, 1921, Albania’s sixth post-war 
cabinet took office; it included Djafer Ypi (premier). Fan Noli 
(foreign affairs), and Ahmed Zogu (interior). With the exception 
of an irredentist insurrectionary movement in March 1922, 
perfect tranquillity reigned throughout the country until June 
1924. Zogu became premier in a reconstituted cabinet in Dec. 
1922, and with the assistance of foreign advisers much jirogress 
was made toward.s consolidation and development. But Albania 
was hopelessly handicapped financially, not being supported, as 
other Balkan states had been, by a foreign power; and rumours 
of disturbances deliberately spread by interested parties dis¬ 
couraged foreign private enterprise. Late in 1923 Zogu was 
accused by (he Democratic party of obstructing, in the interests of 
the land-owning classes, various progressive and agrarian reforms, 
and by the irredentists of pro-Yugoslav tendencies because he 
turned his back upon irredentist dreams. His resignation in Feb. 
1924 did not pacify his opponents, who contended that his in¬ 
fluence remained. During June northern and southern Albania 
rose against him and his colleagues, who were compelled to seek 
refuge abroad. Mgr. Noli’s revolutionarx’ government succeeded 
in balancing the budget, due to the ability of M. Gurakuchi 
(finance), but otherwise accomplished little. Meanwhile, Zogu, 
who had retired to Belgrade, organized with Yugoslav assistance 
a well equipped force, with which he returned to Albania and ex¬ 
pelled Noli. 

The Albanian Republic. —On Jan. 22, 1925, a National As¬ 
sembly voted the proclamation of a republic, and on Feb. i, Zogu 
was elected president for seven years, the regency being abolished. 
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By a generous atlituclc towards political opponents, Zogu con- i 
solidated his position, at the same time making it clear that, ' 
although grateful for Yugoslav support, he did not intend to be¬ 
come Yugoslavia’s vassal. During Sept. 192^^ negotiations with 
Italy for a loan were concluded and a national bank established, 
an Italian financial group being the principal shareholder. Re¬ 
lations with Greece, strained over the Turko-Greek exchange of 
populations, in which Greece sought to include the Muslim 
Albanians of Epirus, were improved through the mediation of the 
League; and a conciliatory policy towards Yugoslavia improved 
relations W'ith that country, although proposals for the conclusion 
of a pact of friendship and security were received unfavourably 
in Belgrade as had been previous proposals. Zogu, although 
anxious to consolidate his position by obtaining support from a 
neighbouring power without sacrificing independence, and although 
doubtful of the competence of the League—^which had failed in 
his predecessor’s case—to prevent his overthrow by bands from 
across the border, hesitated to turn to Italy, which had acquired 
already a commercial foothold in the country. But an insurrection 
in northern Albania in Nov. 1926, perhaps externally inspired, 
forced his hand. By the Treaty of Tirana, concluded on Nov. 27, 
Italy and Albania recognized that any disturbance directed against 
the status quo of Albania was opposed to their reciprocal political 
interests, and to safeguard it undertook to give their mutual sup¬ 
port and cordial collaboration. (J. Sw.; X.) 

Albania and Italy.—The treaty of Tirana created a new situ¬ 
ation. It was registered at Geneva with the League of Nations on 
Feb. 8, 1927, with a supplementary letter explaining that Italy 
could not interfere in the external or internal affairs of Albania 
except at the latter’s request. On Nov. 22, 1927, a defensive 
alliance between Italy and Albania was concluded at Tirana for 
20 years. The.se treaties put Albania w-ithin the Italian sphere 
of intluence. In the following years Italy tried, against the 
obstinate opposition of Albanian patriots, to extend her control 
in Albania. Ahmed Bey Zogu proclaimed himself King Zog I on 
Sept. I, 1928. lie was assisted in his administration by a coun¬ 
cil of ministers a[)pointed by him. A constitution of 1928 intro¬ 
duced in Albania the principles of parliamentary democracy, pro¬ 
viding for one elected chamber of deputies. Complete religious 
freedom was recognized. 

Long-lasting disputes with Italy ended in the agreements of 
1936. In Nov. 1937 the 25th anniversary of independence was cele¬ 
brated. On the whole, progress was made in the economic and 
educational fields. New schools were opened, the fight against 
illiteracy was intensified, the Agrarian bank opened several 
branches, and the first broadcasting station was inaugurated in 
Tirana in Nov. 1938. But Albanian independence was fast drawing 
to its close. In spite of repeated official assurances that Italy 
would not interfere with Albania’s integrity and sovereignty, 
the Fascist government landed troops on Albanian soil on April 
7; 1939* ‘'irid quickly overpowered the Albanians. The king fled 
abroad with his family and an “Albanian national assembly” of¬ 
fered the crown to King Victor Emmanuel III of Italy, who ac¬ 
cepted. Thenceforth, the Italians controlled the country and made 
it an advanced base for their invasion of Greece, Oct. 28, 1940. 
The Greeks, however, drove them back and occupied two-fifths of 
Albanian territory. The Germans subsequently defeated Greece 
and Yugoslavia in April 1941 and Albania fell once again under 
axis domination. A native guerrilla novement emerged and, with 
the aid of small British units landeo (in 1944) in Albania, drove 
(he axis from a large part of the country. It was disclosed in 
Oct. 1944 that Enver Hoxha, commander of the Albanian army 
of National Liberation, had become premier. Hoxha’s Demo¬ 
cratic Front party, the only party represented, won 95% of the 
vote in the elections for the constituent assembly, Dec. 2, 1945. 
The constituent assembly proclaimed a republic, Jan. ii, 1946, 
and a new government was constituted shortly thereafter with 
Hoxha as premier. (See World War II.) 

Bibliographv.— C. Chekrezi, Albania Past and Present (iqiq); 
E. P. Stickney, Southern Albania, iQJ2~p (1926) ; J. Swire, Albania, 
The Rise of a Kingdom (1929) and King Zog*s Albania (1937); R. 
Matthews, Sons of the Eagle: Wanderings in Albania (1937); R. 
Almagik, L’Albania (Rome, 1930). (J. Sw, ; H. Ko.; X.) 


SOCIAL AND ECONOMIC CONDITIONS 

According to whether they live north or south of the River 
Shkumbi, the Albanians are called Ghegs and Tosks, the latter 
having attained a more advanced state of civilization. The social 
organization of Albania, with its clans and tribes, recalls that of 
feudal Europe. The cohesion of the Albanian family is very re¬ 
markable. Albania is divided into ten prefectures, called after the 
principal centres of population;—.\rgyrokastron, Berat, Dibra, 
Durazzo, Elbasan, Koritsa (Kor^a), Kosovo, Scutari (Shkoder'l, 
Tirana. Valona. In 1935, 688,280 of the people were Muslims; 
210.313 Orthodox Greek; and 104.184 Catholic. The Muslims, 
who represent 69*^1 of the population, are in the majority in all 
prefectures, except in that of Argyroka.stron, where the majority 
is Orthodox, and in that of Scutari, where Catholicism is pre¬ 
dominant. Orthodox Christians are numerous in the regions of 
Koritsa, Berat and N’alona, while the prefectures of Dibra, Du¬ 
razzo. Elbasan and Kosovo are almost entirely Muslim. 

The principal towns, in order of importance, arc; Tirana, 30,- 
SoO inhabitants; Scutari. 29,209; Koritsa, 22,787; Elbasan,* 13,- 
796; Argyrokastron, 10,836; Berat, 10,403; Valona, 9,100; 
Durazzo. 8.739; Kavaja, 8.308. 

Religion.—The Albanians arc extremely tolerant in religious 
matters. In 1923, (he Mu.slim congress at Tirana broke with the 
Caliphate, and proclaimed the religious autonomy of Albanian 
Mu.slims. After the Congress of Berat in 1922, the Albanian Ortho¬ 
dox church constituted itself an independent church, with the 
consent of the Patriarch of Constantinople. This church has four 
bishoprics, at Durazzo, Berat, Argyrokastron and Koritsa. At 
Scutari the Catholics have an 
apostolic delegate and an arch¬ 
bishop. The country is divided 
into five Catholic bishoprics. 

Education.—Under the Turk- 
i.sh domination, which prohibited 
((‘aching in the Albanian language, 
the Albanians remained in igno¬ 
rance. The new state has suc¬ 
ceeded in erj^ating public instruc- 
A CORNER OF ELBASAN. A TOWN <'ou of all dcgrecs. Thcrc wcrc in 
OF 13.000 INHABITANTS IN AL- 1939 in Albania 663 primary, and 
BANiA ON THE ANCIENT ROMAN 19 secondary schools which in- 
ROAD BETWEEN DURAZZO AND Albanian colleges at Scutari 
and Tirana, a French college at 
Koritsa, a normal school at Elbasan, schools of agriculture at 
Lushna and Kavaja, and a technical school at Tirana. 

Finance.—Albania is economically backward, and the state 
revenues, about 28,565,400 gold francs in 1938-39, arc insufficient 
to meet the cost of administration and public services. Loans have 
had to be raised in Italy. In 1925 an Italian group advanced 
50,000,000 gold francs, and from 1931 to 1934 the Italian state 
granted 10,000,000 gold francs a year. T^e Italian state 
granted a further 40,000,000 loan in 1936, to be expended over a 
period of years on sjiecified public works. The Company for the 
Economic Development of Albania is also Italian. 

Production.—Albania is a primitive country. Almost the 
whole population is engaged in agriculture and cattle-raising. Each 
household attempts to produce all the necessaries of life for its 
own purfjo.scs, including flax, wool and leather, for clothing. 

Albania is a mountainous country, a great part of its area being 
over 3.000 ft. above sea-level, the north and south offering vast 
districts unfit for cultivation. But the central region, the littoral, 
the shores of the great lakes, together with many wide valleys and 
high plateaus in the mountain districts, can be cultivated. The 
coast region is indeed very fertile, but it is for the greater part 
uncultivated, and indeed uninhabited, on account of the marsh- 
fever arising from the undrained marshes. In northern and central 
Albania, only about one-tenth of the arable land is under crops. 
In the norlhem mountains, land is held in common by families, 
the pastures being the collective property of the tribes. In the 
centre are found the large estates of the Albanian beys. Agrar¬ 
ian reforms were initiated in 1930 and on Aug. 1, 1937, an agri¬ 
cultural bank was opened by the government. 
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Albania [xjssessc.s vast forests of oak, walnut, chestnut, elm and 
plane trees, and in the high regions forests of beech, j)ine and fir. 
These forests arc almost exclusively owned by the communes and 
by the state. In 1923 the Germans began a limber indu.stry in 
the forest of Mamura.s, north of Durazzo. Later on the Forestry 
Concern of the Italian State railways was authorized to sur\'ey 
and to utilize the forest resources of the country. 

Mines.—The mineral wealth of Albania, thought to be consider¬ 
able. is not yet exactly known, no geological survey having yet 
been made. The results of the investigations made by the Austrians 
during the war of 1914-18 have not been published. Almost the 
whole strip of coastline, aliout 40 mi. wide, shows indications of 
llie presence of hydrocarbons. Asphalt and bitumen are worked 
at .Selenitza, near V'alona, by a formerly French, now Italian, com¬ 
pany. Petroleum concessions are worked by the Azienda Italiana 
Petroli Albania, which is extracting oil principally in the district 
around the Devoli river. Coal is in the regions of Tejiele.ni, 
Kurilsa and 'I'irana; iron in the basin of the Fani and around 
're[>cleni; and copper in the Puka region. 

Communications. —Of (he four port.s, only Durres (Durazzo) 
i.s fully e(|ui|)ped; Vlone (\'alona). Shengin (San Giovanni di 
Medua) and Sarande (Porto Kdda) are primitive. With the ex- 
(ei)tion of (he Bojana, which is (lie ou(l(“l of (he Iak(‘ of Scutari 
to (he Adriatic, tlcere arc- no navigable rivers. Since the recovery 
of her independence, Albania has begun to construct much-needed 
roads. In 1936 there were about 2,000 mi. availalde for motor 
traffic. There are no railw'ays of normal gauge, thougli during the 
war the Austrians constructed “Dec.auvillc” line's from Scutari to 
Durazzo, Lushna and Herat, with branches to 'Firana, lUbasan and 
Fieri, 'riiese lines still exist for the most [lart, but need repair. In 
1925 a Gennan aeroiilane service' was started; in 1926 Italian air 
lines operated between Tirana and Rome, Salonika, Koritsa, 
Valona, Scutari, Kukes and Peshkopija, and a Hying boat .service 
from Durazzo to Trieste and HrineJisi. 

The Corporation for the Economic Developmcmt of Albania, 
.sup{M)rted by the Italian Government, has giv^n Albania a 40 years 
loan of 50 million gold francs, guaranteed by the receipts of the 
Albanian cusioins and monopolies of salt, matches, cigarette pa])er 
and [ilayiiig cards. The Italian government has guaranteed the 
corporation (he payment of the annuities of the loan. The money 
is to be used for important public works, as roads, bridges, har¬ 
bour works at Durazzo, |)ul)lic buildings, and later on for the 
drainage of the large swampx’ malarious areas on the coast. 

Trade.—Albania’s trade balance since tlie w'ar of 1914-18 has 
bc'on persistently adverse. Imports in 1938 totalled 2 2,397.8c)o 
gold francs and cxporl.s 9,749,959. The iiniiorts, principally tex¬ 
tiles. groceries and metals, come chiefly from Italy ( 2 r)'; 7 'L Japan 
(loC; ), Great Britain (loG ) ^ind Germany (7G )• The gre-ater 
part of tile exports, consisting chiefly of olives, hides and wool, 
cheese, fish, bitumen and mineral oil, go to Italy (62% ), Greece 
(25C' ) and America (13^' ). An Italian corporation holds (he 
monopoly of purchase for exports to Italy. It is hoped to balance 
the trade deficit by encouraging tourists, a .state tourist bureau 
having been set up. The maritime communications consist of tw'o 
steamship lines. Italian and Yugoslav. 

Currency. —Until 1926 Albania had neither metallic nor jiaper 
money of her own. In Sept. 1925 there was formed the National' 
Fiank of Albania, with a cajiital of 12.500,000 gold frano, of, 
w'hich the larger part was subscribed by an international finan-' 
cial grouji he.aded by the Credito Italiano, while the other part, | 
reserved for Albanian subscription, wa^ also taken up by Italians 
in view of the failure of the Albanians to subscribe. The Na- i 
(ional bank created a gold currency with the Albanian franc as 
a unit. The circulaticMi amounted on Oct. 31, 1939, to 27,414,-! 
822 francs in note.s and 4,822.530 francs in coins. The gold i 
cover represented at that date 7,567.000 francs. I 
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ALBANIA, the ancient name of a district in the eastern Cau- 
casus, consisting, according to btrabo (xi. 4. i-S;, of the valley of 
the Cyrus (Kur) and the land lying between it and the Caucasus 
range from Iberia to the Caspian sea. The Albani inhabited also 
the mountain valleys and the land to the north. (Pliny vi. 39). 
Dionysius of Halicarnassus quotes a tradition that the name arose 
because the jjeoplc were the descendants of emigrants from Alba in 
Italy. Strabo describes them as tall, well made, and in character 
simjde and honest. They worshipped the sun and, more particu¬ 
larly, the moon, the latter being perhaps identical with the great 
Nature Goddess of Asia Minor (sec Great Mother of the 
Gods). Gld age was held in high honour, but it was sacrilege to 
speak, or even to think, of the dead. The people were nomadic 
and lived on the abundant natural fruits of the land. In Strabo's 
lime they appear to have been ruled by a single king. The Albani 
became known to the Romans during Pompey's pursuit of Mith- 
ridates the Great (O5 n.c.), against which they are said to have op¬ 
posed a force of 60,000 foot and 20.000 cavalry. Pompey exacted 
from them a nominal submi.s.sion, but their independence w^as not 
seriously affected by the Romans. In the reign of Hadrian their 
territory w'as invaded by the Alani (Th. Momm.sen, Provinces of 
the Roman F.mpire, Eng. irans. 1886), and later they fell under the 
Sassanid nile. They were driven finally into Armenia by the Kha- 
zars and ceased to exist as a separate (leople. The district subse¬ 
quently suffered under the successive invasions of Huns, \^aran- 
gians (who captured the chief town Harda in (he loth century), 
and Mongols. (See Caucasus: Jlislorv; Armenia.) 

ALBANIAN LANGUAGE. This Indo-European language 
is spoken in the mountainous region north of Epirus, south of 
Montenegro, on the eastern side of the Adriatic, by rather less 
than a million persons, who have kciA to their ancient .speech as 
to their ancient ways. 

Ajjart from a few fragments of the 15th cen(ury, the oldest 
texts belong to the i6th and 17th centuries so that all we have is 
a modern version not very remote from present day speech. It 
is iherL'f(»re difficult to construct an accurate history of the lan¬ 
guage. I-'rom what period Albanian was sjiokcn in its prt'sent area 
and whence it came, cannot be staled with certainty. There is no 
reason for holding that it came from Thrace and i( probably is the 
continuation of a language which from early times was spoken in 
this area. 

Albanian preserves a number of peculiarities indicating its Indo- 
European origin, such as the personal pronouns, ty, thou; 7 M, we; 
ju, you; and verbal forms as thorn, I say; thote, he says; thomi, 
we say; thone, (hey say. 

It is now modern in t>pe. The article follows the noun. The 
future is expressed by a periphrasis. I will work is do te ptinoj, 
literally, there is a will that I shoulcl work; or kani me punuc-l 
have to work, as in the French, iravaillerai. 

A few indigenous words come directly from the Indo-European 
stock such as, in the northern dialect (called Guegue) dimen^ 
winter, plural dimna; and cwc;/^name, plural emna. In To.sk, 
the southern dialect, these nouns vary in form because « between 
vowels becomes r, thus dimer, dlmcra and enter, hnera. 

The bulk of the vocabulary consists of words borrowed from 
foreign languages, Albanian being thus a typical Balkan speech in 
which words have passed from one tongue to another so that we 
may speak correctly of a Balkan vocabulary despite the funda¬ 
mental diversity of the individual languages. 

Hardly any word.s can be definitely traced to ancient Greek, 
whose influence barely reached Albania in classical days. Latin, 
however, has had a strong influence even from early times and 
Romance scholars find Latin as well as Romance loan-words. 
Numerals like pc5 = five, and dhet-ien, have an indigenous ap¬ 
pearance; but katre — ioux, and qind=^om hundred, are evidently 
from Latin. The Latin ctnicus is mik, canis (dog) is qen. Kendoj, 
to recite or read comes from canto; as livroj = 'woxk, comes from 
laboro; and kujtoj== think, from cogito. Without words taken 
from Latin, the language would be seriously inadequate. It is 
a language of interest to the student, for we have a country 
reached by Roman civilization under the empire where the non- 
urban population preserv'ed its own speech. The vocabulary is 
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full of Latin words while the grammar and pronunciation have 
remained constant to indigenous forms. 

Many other influences have been at work on Albanian. 
Mediaeval and modern Greek have furnished many words, often 
by indirect routes. Other words are of Slav origin. Thus the 
word /y/>5e/ —“it is necessary,” was borrowed from Serbian, which 
in turn borrowed it from Greek. 

Btbmography. —G. Meyer: Etvmoloiiisches Worterbuch der albanes- 
ischen 5 />rac/»' (Strassburg, 1891; bibl.). N. Jokl. “Albanisch” (Strass- 
burg, 1917), Gcschichie der indogermanischen Sprach'wisscnschajt (ii. 
3, p. 109-151 bibl.), Lambertz und Pekmezi: Lehr- und Lesebuch des 
Albanischen. Me.) 

ALBANUS LACUS (Lago nr Albano), a lake 12 mi. S.E. 
of Rome, It is at the bottom of an extinct crater, itself on the 
margin of the great crater of Albanus Mons {q.v.). Fed by sub¬ 
terranean springs, it is 560 ft. deep and the banks 400 ft. over 
water-level. An outlet was made in 398-307 b.c., because the Del¬ 
phic Oracle said Vcii could be taken only when the waters reached 
the sea; it is still in use and is rock-hewn, i mi. long, 6 ft. high 
and 4 ft. broad with vertical shafts and a sluice chamber. {See 
Alba Longa.) 

ALBANUS MONS (mod. Monte Cavo), the highest point 
of the voUanic Alban hills, about 13m. S.E. of Rome, 3,115ft. 
abovT sea-lcvcI, It is on the inner crater rim, while Tusculum 
and Algidus Mons are on the earlier outer crater, about 7m. wide. 
Upon the Mons Albanus stood the temple of Jupiter Latiaris, 
where the annual festival of the Latin League was held. 

Little was left of it even in the 17th century, and the charge 
generally brought against Cardinal York of having destroyed it 
to build the monastery on the summit cannot be maintained. It 
is very probable that it was not a large temple (of which indeed 
no traces have been found) but a precinct containing a number 
of smalt shrines. On the other hand, a little below the summit 
t 6 large drums of columns, some four feet in diameter, were 
found, and probably belonged to some other temple. The road 
which ascended to the temple is still well preserved for the 
greater part of the way from Aricia, where it began. It was 
called Via Triumidialis, because minor triumphs were held on 
the Mons Albanus. 

ALBANY, DUKES OF. The territorial designation of 
Albany was formerly given to those parts of Scotland to the 
north of the firths of Clyde and Forth. The title of duke of 
Albany was first bestowed in 1398 by King Robert III. on his 
brother, Robert Stewart, earl of Fife (see I. below); but in 1425 
it became extinct. The dukedom was re-created, c. 1458, in 
favour of Ale.xandcr Stewart, “lord of Annandale and carl of 
March” (.^ee II. below), whose son and successor (see III, below) 
left no legitimate heir. The title of duke of Albany was next 
bestowed upon Henry Stuart, commonly known as Lord Darnlcy, 
by Mary, c]ueen of Scots, in 1565. From him the title passed 
to his son, James \T. of Scotland and 1 . of England. The title 
was by him given, at his birth, to Charles, his second son, 
afterwards King Charles I. IJy Charles JI. it was again bestowed, 
in lOOo, on James, duke of York, afterwards King Janies II. 
On July 5, 1716, Ernest Augustus, bishop of Osnaburgh (Osna- 
briick) (1674-1728), youngest brother of King George I., was 
created duke of York and Albany, the title becoming extinct 
on his death without heirs in 1728. On April i, 1760, Prince 
Edward Augustus, younger brother of King George III., was 
created duke of York and Albany; he died without heirs on 
Sept. 17, 1767. On Nov. 29, 1784, the title of duke of York 
and Albany was again created in favour of Frederick, second 
son of George III., who died without heirs on Jan. 5, 1827. On 
May 24, 1881, Prince Leopold, youngest son of Queen Victoria, 
was made duke of Albany (see IV. below). 

I. Robert Stewart (c. 1345-1420), duke of Albany, regent 
of Scotland, was a natural son of King Robert II. He was made 
high chamberlain of Scotland in 1382, and gained military reputa¬ 
tion by leading several plundering expeditions into England. In 
1389 he was chosen governor of Scotland by the estates; and he 
retained the control of affairs after his brother John became king 
as Robert III. in 1390, In April 1398 he was created duke of 
Albany; but in the following year his nephew David, duke of 


Rothesay, the heir to the crown, succeedeil him as governor, 
although the duke himself was a prominent member of the 
advising council. Uncle and nephew soon differed, and in March 
1402 the latter died in prison at Falkland. It is not certain that 
Albany was responsible for the imprisonment and death of 
Rothesay, whom the parliament declared to have died from 
natural causes; but the scanty evidence points in the direction 
of his guilt. Restored to the office of governor, the duke was 
chosen regent of the kingdom after the death of Robert HI. 
in 1406, as the new king. James L. w'as a prisoner in London; 
and he took vigorous steps to prosecute the war with England, 
which had been renewed a few years before. He suppressed a 
formidable revolt led by Donald Macdonald, second lord of the 
isles, who claimed the earldom of Ross and was in alliance with 
Henry IV. of England. The duke died at Stirling Castle in 
Sept. 1420, and was buried in Dunfermline abbey. His son, 
Murdac (or Murdoch) Stewart, succeeded him as duke of Albany 
and regent, but the dukedom became extinct at his execution in 
MfS- 

See John of Fordun, Scotirhronicon, continued by Walter Bower, 
edited by T. Hi'iinic (172J); Andrew of Wyntoun, The Orygynale 
Cronykil of Scotland, edited by I). Lainc' (1872-79) ; and P. F. Tytler, 
History of Scotland (1S50). See also Sir W. Scott's Fair Maid of Perth. 

II. 2\lexandI':r Stewart (r. 1454-1485). duke of Albany, 
was the second son of James II., king of Scotland, by his wife, 
Mary, daughter of Arnold, duke of Geklerlaml. Created duke 
of Albany before 1458, he also received the lordship of the Isle 
of Man, and was afterwards captured by an English ship when 
journeying to Gelderlnnd in 1408. He was soon released, and 
as he grew to manhood began to take part in the government 
and defense of Scotland, being appointed in cjuick .succession 
high admiral, w'arden of the marches, governor of Berwick and 
lieutenant of the kingdom. lie quarrelled with his brother, 
king James HI., and carried on a serie.s of intrigues with the 
English, who supported his jiretensions to the Scottish crown. 
He was sentenced to death in 1483 during his ab.sence in England. 
He died in France two years later. 

HI. John Stewart (r. 1481-1536), duke of Albany, regent 
of Scotland, was born about 1481. In 1515. at the request of the 
Scotti.sh Tarliamcnt, Albany came to Scotland, was inaugurated 
regent in July, and proceeded to organize resistance to the influ¬ 
ence of England and of Margaret Tudor, the queen dowager, sister 
of Henry VUI. In August he seized the latter and her children 
at Stirling, and subsequently was occupied in suppressing the 
rebellion of the Homes, Angus (the second husband of Margaret), 
and James Hamilton, carl of Arran; Alexander, third lord Home, 
being beheaded in Oct. 1516. Albany w-as declared on Nov. 12 
heir to the throne, and on June 6, 1517, he returned to France. 
In August he concluded the treaty of Rouen, by which the alliance 
between France and Scotland w-as renewed, and a daughter of 
Francis I. was to marry James V. Meanwhile disorders had 
broken out owing to the rivalry between Angus and Arran. 
Francis I. had secretly engaged himself to Henry VIII. not 
to allow Albany’s departure from France, but he returned at 
the close of 1521 and immediately became the object of Henry 
VIII.’s and VVolsey’s attacks. He reconciled himself temporarily 
with Margaret, supported her divorce from Angus, and was 
now accused by the English Government of harbouring schemes 
of marrying her himself. This was denied by the Scots, and 
Henry’s demand for the regent’s dismis.sal refu.sed. War broke 
out in 1522, and in Sept. Albany advanced to within four miles 
of Carlisle with a large army. The Scots, however, showed un¬ 
willingness to fight outside their own frontiers, and Albany dis¬ 
banded his troops and departed to France, leaving the borders ex¬ 
posed to the enemy. On Sept. 25, 1523, he once more landed in 
Scotland, bringing with him supplies from France and a consid¬ 
erable body of troops, and on Nov. 3, after an unsuccessful attack 
on Wark, retreated hastily, and quitted Scotland finally on May 
20, 1524. On July 30 his regency was terminated by the declara¬ 
tion of James V. as king. Between 1530 and 1535 he acted as 
French ambassador in Rome, conducted Catherine de’ Medici, his 
wife’s niece, to Paris on her marriage to Henry (afterwards 
Henry H.) in 1534, and negotiated the marriage of James V. 
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TTie rtTfnt Albany was a sinfjularly unfortunate commander 
in the field, but a successful ruler and administrator, and the 
Scottish court of session owed to him its institution. But he 
re^jarded him.sclf more the subject of the king of France than 
of the king of Scotland, subordinated the interests of the latter 
state to the former, and disliked his official duties in Scotland. 

I\^ Leopold Glokol Duncan Alhept (1853-1884), duke of 
Albany, youngest .son of Queen Victoria, was horn on April 
7, 1853. H<; matriculated at Christ Church, Oxford, in Nov. 
1872, and pursued hi.s favourite studies of science, art, and the 
modern language.s. In 1876 he left the university with the hon¬ 
orary degree of D.C.L. On coming of age in 1874, he had been 
made a privy councillor and granted an annuity of £15.000. He 
travelled on the continent, and in iHSo visited the United Slate.s 
and Canaria, He wa.s a trustee of the British Museum, a bencher 
of Lincoln’s Inn, and continued to take an active part in the pro¬ 
motion of education and knowledge generally. On May 24, 1881, 
he was created duke of Albany, earl of Clarence, and Baron 
Arklow. On April 27. 1882, he married Helene Frederica Augusta, 
princes.s of VValdeck-I’yrrnont, anri his income was raised by par- 
liamcait to £25,000. His death at Cannes on March 28, 1S84, wms 
universally regretted. He left a daughIrT, born in Feb. 1SS3, and 
a posthumous .son, Arthur Charles Kdward, born on July 10, 1884, 
who succeeded to the dukedom of Albany, and who, on July 30, 
1900. became duke of Saxe-Cuburg on the death of his uncle. He 
abdicated on Oct. 22, 1920. 

ALBANY, LOUISE MAXIMIHENNE CAROLINE, 

Countess or (1752-1824), eldest daughter of Prince Gustavus 
Adolphus of Stolberg-Gcdern, was born at Mons on Sept. 20, 1752. 
in her youth she was a canoness of Ste. VVandru at Mons, but in 
her twentieth year she was alVianced, at the instigation of the Duke 
of Berwick and with the .secret connivance of the French court, 
to Prince Charles Edward Stuart, “the Young Pretender,” self- 
styled Count of Albany, They were married at Macerala, near 
Ancona, on Good I'riday 1772, and W'cnt to live in the old Stuart 
palace at Rome and later on in Florence. 

The marriage was an unhappy one, and in Dec. 17S0 Loui.se fled 
to a neighbouring convent and threw herself on the protection of 
her brother-in-law, Henry Stuart, Cardinal York. She had already 
in Florence formed the acciuaintance of the poet Vittorio Alfieri, 
who now followed her to Rome. In 1784 a legal separation be¬ 
tween the Count and Countc.ss of Albany was arranged, and by 
Charles’s death in t 788 Louise found herself free. In company 
with Allieri (to whom rumour said she had been secretly married) 
she now visited Paris and London, and was cordially received at 
the English court, (ieorge HI. granting her an annual pension of 
£1,600 from the privy purse. Returning to Italy, Alfieri and the 
countess settled at Florence, where the poet died on Oct. 9, 1803 
and was buried in the church of Santa Croce lieneath Canova’s 
vast monument erected at Louisc^’s e.xpense. The counte.ss con¬ 
tinued to reside in the house on the Lung’ Arno at Florence, where 
she held a salon frequented by scientists and men of letters. She 
died on Jan. 29, 1824 and was buried in Santa Croce, 

The countess bequeathed all her property to the companion of 
her old age, the French painter, l'ram;ois Xavier Fabrc, who ulti¬ 
mately gave the greater part of his legacy to the museum of his 
native town of Monlixdlicr. 7 'wo e.xcellent portraits of the Count¬ 
ess of Albany and of Alfieri, painted by this artist, now hang in the 
Lth/a Gallery at Florence. 

liim.ioc.RAi’iiY.— Vernon Lee, The Countess of Albany (18S4); 
Marchesa Vitelleschi, A Court in Exile. 

ALBANY, a municipal town in the county of Plantagcnet, on 
Princess Royal harbour, it.self an interior basin of King George 
sound, on the most southerly stretch of the coast, and towards the 
south-west corner of West /Xustralia. The coast-line, here largely 
tompo.''Cil of granite, has sunk in recent geological times, giving 
ri.se to magnilicent inlets W'hich, however, wave action has to some 
c.xtent already modified by ero.sion and the deposition of sand. 
First occupied in 1S26, it was later (1S89) connected by rail with 
the existing West Australian railway system and ultimately be¬ 
came the southern terminus of the Great Southern railway. Al- 
fiany is 352 mi. distant from Perth by rail. Its fine and equable 


climate (mean annual temp.: 586®; mean annual rainfall: c. 
and its scenery brought it into prominence as a summer and health 
resort, and for long it was the port of arrival and departure for 
the mail steamers. A coaling station, importing Newca.stle 
(N.S.W.) coal was established; and industries began to rise and 
flourish. 7 'hc development of the ports of Fremantle and Bun- 
bury; the substitution of locally mined (Collie) coal for imported 
coal; the loss of economic hinterland through the development of 
the State railway system, and the loss of passenger traffic owing to 
the completion of the west-ea.st transcontinental line severely 
affected Albany which suffered a decline; but the development of 
on hards, limber and wheat in the promising southwestern region 
of the state offered opportunity for progres.s. Pop. (1933) 4,076. 

ALBANY, a city of Georgia, U.S.A., 170 mi. S.S.E. of Atlan¬ 
ta. on an elevated plateau at the head of navigation on the Flint 
river; the county seat of Dougherty county. It is served by the 
Atlantic Coast Line, the Seaboard Air Line, the Central of Georgia, 
the Georgia Northern, and the Georgia Southwestern and Gulf 
railways. The population in 1930, 14,507; 1940, 19,055 by federal 
census. It i.s the commercial and social centre of a region which 
formerly was devoted to cotton raising by Negro tenants on large 
plantations, but, since the boll w'ecvil reached it about 1915, the 
region has become the world’s greatest centre for paper-shell 
jiccan culture; there are now more than 70.000 ac. in pecans 
within a 40-mile radius of Albany. Tlic region also is in process 
of transformation into small farms with diversified crops. Cot¬ 
ton is still a profitable crop, when the new intensive methods 
are apfilied, but other products are increasing rapidly in impor¬ 
tance. especially pecans, peanuts, peaches, bright-leaved tobacco, 
sw'eet potatoes, w'atermclons, cantaloups, hogs, cattle, poultrx’, 
berries and vegetables. 

The city has railway repair shops, cotton gins, tobacco ware¬ 
houses and sev'eral co-operative marketing associations. The 
State Normal and Agricultural college for Negro students is 
there. Four miles south are mineral springs with a high per¬ 
centage of radioactivity. 

Albany was .settled in 1836; planned in 1837 by Nelson I'ift, 
from (,’onnecticut; and incorporated in 1838. The commission 
form of government was adopted in 1924. 

'Flircc miles cast is the U.S. Air Corps Advanced Flying 
school and the Air Corps Southeastern Navigation school with a 
total of 4,000 officers, enlisted men and cadets, 

ALBANY, the capital of the state of New York, U.S.A., a 
city, a port of entry and the county seat of .Llbany county; on 
the west bank of the Hudson river, below the mouth of the 
Mohawk, 145 mi. N. of New York city; at the crossroad.s between 
Boston and Buffalo and betw'een Montreal and New York. It 
is served by the New York Central, the Delaware and Hudson, 
the West Shore and Boston and Alliany railways; by the steam¬ 
boat lines on the Hudson, and is a terminus of the state barge 
canal system. The area is 19-6 sq. mi. The population in 1920 
was 113.344, of whom 87,779 (an unu.sually large proportion) 
were natives of the slate, and 17,695 were foreign-born; in 1940 
it was 130,577 by federal census. 

Albany lies picturesquely, on a series of hills rising shari:)Iy 
from the river. Fine specimens of the Dutch and later colonial 
architecture arc still standing. The Schuyler mansion (built 
1761) was dedicated in 1917 as a state historical monument. 
The Van Ren.sselaer manor house (17C5) was moved in 1S93 to 
the campus of Williams college, Williamstowm (Ma.ss.). On a 
commanding site of 7.^ ac. stands the state capitol (300 by 
400 ft.) of Maine granite, which was built (1867-9S) at a cost 
of $25,000,000. Across the square is the beautiful colonnaded 
state education building, which also houses not only the state 
department of education, but also the state library (established 
1818) of 630.000 vols. and the state museum, which has a fine 
collection of Indian relics. The present city hall (erected 1882), 
the fifth which the city has used, is a French Gothic structure of 
pink granite. Many of the schools, banks, hotels, clubs and 
churches have architectural beauty and dignity. The New York 
state national bank (1803) is probably the oldest building in 
America continuously used for banking purposes. There are 20 
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parks, of which Washington and Lincoln are the largest. A 
zoning ordinance was adopted in 1924 as a foundation for a 
comprehensive program of building and improvement. Con¬ 
verging railways, water routes and highways, together with a 
population of 30,000,000 within a radius of 200 mi., make Albany 
an important distributing point. Traffic facilities were greatly im¬ 
proved by the New York Central’s construction of the “Castleton 
cut-off” (opened 1924), which diverts rail traffic from the steep 
grades and congested trackage at Albany across a new bridge 10 
mi. below the city. The same company has al.sp built a vast 
terminal classification yard at Selkirk west of the river, which has 
a capacity for 20,000 cars. Albany has a municipal airport, and 
the deepening of the Hudson (authorized 1925), to give a 27-ft. 
channel from New York city, has made it a very busy seaport. 

The Albany port district, embracing the city of Albany, the 
city of Rensselaer and adjacent lands and water in the Hudson 
river, is in charge of a commission appointed by the governor. 
Ground was broken for port development in 1926. Albany has 
many and diverse industries. It had i88 factories in 1937, with 
an aggregate output valued at $40, 472,254, and products ranging 
from such staples as stoves, chemicals, textiles and paper, to bil¬ 
liard balls, checkers, dominoes, axle grease, paper towels, college 
caps and gowns and college pins. About 1,100 men arc employed 
in printing plants. Albany is an important educati»)nal centre. 
The public-school system includes 28 elementary schools, voca¬ 
tional schools for boys and girls, junior high and high schools. 
The Catholic system consists of 18 parish schools (including 
four high schools), two academies and two institutions of college 
grade. There are several private academies. The state college 
for teachers (opened 1844) had an enrolment of 1,203 in 1940-41. 
The professional schools of Union university, which has its under¬ 
graduate college in Schenectady, arc situated here; viz., the 
Albany college of pharmacy (established 1S81); the Albany law 
school (1851); and the Albany medical .school (1839). 

The Dudley observatory, founded in 1853 as the result of an 
abortive attempt to establish a national university in Albany, is 
also affiliated with Union university. Training schools for nurses 
are maintained by four hospitals. There arc two daily papers, 
the Knickrrbochcr News (1842) and the Thnes-Union (1853), 
Albany was probably the .second permanent settlement within 
the borders of the 13 colonies. Its authentic history dates from 
1614, when the agents of the United New Nethcrland company 
built a small fort on Castle (now Wcsterlo) island, W'hich they 
occujiied for three years as a trading post. In 1624 colonization 
was begun by the newly organized Dutch West Indian company. 
Eighteen families of Dutch Walloons arrived; Fort Orange was 
built on a hill near the present site of the capitol; and the little 
settlement around it became known as Beverwyck. In 1629 the 
Dutch government granted to Kiliaen van Rensselaer, a diamond 
merchant of Amsterdam, a large tract of land (ultimately 1,093 
sq.mi.) on both sides of the river, centring at Fort Orange, for a 
patroonship. His grant was named Rensselaerswyck. The colo¬ 
nists he sent over were capable and industrious, and the settlement 
prospered. In 1652 Peter Stuyvesant, after a lengthy controversy 
with the director of Rensselaerswyck, established Beverwyck as 
an independent village. When Fort Orange was surrendered to 
the English (Sept. 24, 1664) Beverwyck was named Albany, one 
of the titles of the duke of York (afterward James II). In 
1673-74 Albany again came under Dutch control for about a 
year, during which time it was called Willemstadt. Meanwhile 
the van Rensselaer family in Holland was trying to obtain from 
the duke of York a patent for the colony which would restore to 
them the ownership of the former village of Beverwyck. The appli¬ 
cation came finally to Governor Dongan, who declined to grant it be¬ 
cause he “did not think it convenient that the second town in the 
government should be in the hands of private men.” The van Rens- 
selaers thereupon relinquished their claims to Albany, and received a 

g itent (1685) which erected the colony of Rensselaerswyck into an 
nglish manor. On July 22 , 1686, Governor Dongan granted to Al¬ 
bany a city charter, by which all vacant and unappropriated lands 
within its limits were vested in the mayor, ardermen and commonalty 
of the city, thus ending the jurisdictional disputes. The first mayor, 
appointed by the governor, was Peter Schuyler (1657-1724). In 1643, 
according to Father Jogues, the settlement consisted of 25 or 30 
houses, built along the river; in 1695 the Rev. John Miller found 200 
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houses; at the first federal census (1790) the population was 3498; 
by 1850 it had reached 50,763, and in 1910, 100,2.53. As late as 1750 
a Swedish naturalist, Peter Kahn, who wrote a vivid de.scription of 
the city, found the language and manners still Dutch, though the 
dress was in English style. Albany became the permanent state capital 
in 1797. 

Its strategic position at the gateway of the Iroquois country and 
at the head of navigation on the Hud.son made Albany highly impor¬ 
tant throughout the colonial jnTiod. In 1689 the first inter-colonial 
convention was held there, when delegates from Massachusetts bay, 
Plymouth, Connecticut and New York met to treat with representa- 
tiv^cs of the five nations and to plan a system of defense. The Albany 
congress of 1 754 was a similar and more important gathering, includ¬ 
ing commissioners also from New Hamjjshire, Rhode Island, Pennsyl¬ 
vania and Maryland, which met in anticipation of renewed ho.sti!itie.s 
with the French. It secured from the Indians assurances of their con¬ 
tinued support, and adopted a plan (proposed by Benjamin Franklin) 
for “one general government” of the English colonics for purposes of 
common defense. The “Albany plan,’' though disapproved both by the 
home government and l)y the colonio.s, paved the way for the congress 
of 1765 and the Continental congress of 1774. During the Revolution 
the British looked upon Albany as “a capital object to be subdued,” 
and it was the objective of Kurgoyne’s expedition which ended with 
the battle of Saratoga. In 1839 it became the centre of the “Anti- 
Rent War,” which was precipitated by the death of the last patroon 
and the attempt of his heirs to collect overdue rents, and was not 
entirely settled until 1847. The first newspaper, the Gazette, was 
founded in '1771. The Ar^^us, founded in 1813, was long the organ of 
the coterie of New York politicians knowm as the “Albany regency,” 
and was one of the mo.st Innuential Democratic papers in the coun¬ 
try. The Evcninfi Journal, founded in 1830, and edited for 35 years by 
Ttiurlow Weed, was equally influential as an organ of the Whig, and 
later of the Republican parly. 

See J. Munsell, The Annals of Albany (Albany, 1850-59); E. B. 
O’Callaghan, Documentary History of the State of New York, vol. iii. 
(Albany, 1850) ; William Barnes, The Settlement and Early History 
of Albany (Albany, 1851); Collections on the History of Albany 
(1865-7j); G. K. Jlowell and J. Tenney, Bi-Centennial History of 
Albany (1866); A. J. Weisc, History of the City of Albany (Albany, 
1884); Amasa J. Parker, Landmarks of Albany County (Syracuse, 
1897); Cuyler Reynolds, Albany Chronicles (Albany, 1906); John 
Boyd Thacher 2nd, and others, Albany's Tercentenary (Albany, 1924). 

ALBANY, Cl city of Oregon, U.S.A., on the Willamette river, 
77 mi. S. of Portland; the county .seat of Linn county. It is on 
the Pacific highway, and is .served by the Southern Pacific and 
the Oregon Electric railways. The population was 5,325 in 1930 
and 5,654 in 1940. Albany is an important railway centre. It 
manufactures furniture, boxes, sashe.s and doors, plywood, con¬ 
densed and powdered milk. Albany has three sawmills, canneries, 
flour mills, and meat-packing plants, a foundry, machine shops 
and creameries. Albany is the largest turkey-shipping point in 
the United State.s and is an important seed centre. The city of 
Albany was settled in 1846 and incorporated as a city in 1865. 

ALBANY, a river of Canada, rhes in Lake St. Joseph in 91° 
25' W. and 50“ 55' N., and flows east-northeast into James Bay; 
length, over 400 mi.; navigable for nearly half its length, to 
Martin’s falls. There are four Hudson Bay company’s posts on 
its banks, including Fort Albany at its mouth. The Ogoki and 
Kenogami rivers are the principal tributaries. 

ALBANY CONGRESS, a gathering of delegates from sev¬ 
eral American colonies important for the plan which it devised 
for colonial union. In accordance with instructions from the 
British Board of Trade (.Sept. 18, 1753), 25 delegates, repre¬ 
senting the four New England colonies, New York, Pennsylvania 
and Maryland, met at Albany, N.Y., on June 19, 1754, for the 
express purpo.se of formulating a concerted Indian policy. It was 
early apparent to the delegates that the question of colonial union 
was of even greater importance than a common Indian policy, 
so a committee was appointed to prepare a plan. The plan re¬ 
ported was chiefly the work of Benjamin Franklin and was unani¬ 
mously adopted. It provided for a president-general to be ap¬ 
pointed by the crown, and for a grand council to be elected by 
the colonial assemblies. This grand council was empowered to raise 
and pay soldiers, to build forts, and to equip vessels to guard the 
coasts. The necessary funds were to be raised by the grand coun¬ 
cil, which was to have power to levy taxes and impose general 
duties. In this grant of power is seen the first suggestion of the 
important federal principle which underlies the entire federal 
structure in the United States—the right of the general govern- 
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merit to operate directly upon individuals. The plan was too com¬ 
prehensive to suit the various colonial governments, which cither 
rejected or failed to ratify it. It was never formally presented to 
the Briti.sh government. As a result of this unfavourable action 
by the colonial governments the Albany congress failed to solve 
cither the question of colonial union or of joint Indian policy. 

See R. Frothingham, /fisr of the Rrpublic of the US. (i88i); 
G. L. Beer, Brithh Colonial Policy, iyy4-i76s (1907); EL B. Greene, 
Foundations of American Nationality (icj22); J. T. Adams, Revolu¬ 
tionary New England (1923). (C. C. Ta.) 

ALBANY REGENCY, the name given to a coterie of poli¬ 
ticians who from about 1820 to 1854 largely controlled the 
machinery of the Democratic party in the state of New York. 
The members of this group con.stituted the first highly effective 
U.S. political machine. Tliey derived their power chiefly from 
their great personal influence and political .sagacity. On the whole 
they actively opposed political corruption, though they always 
acted on the principle, first stated in 1833 by one of their ablest 
leaders (Marcy), that “to the victors belong the spoils.” Among 
the members of this unofTicial body, whose headquarters were at 
Albany, were Martin Van lUircn, W. L. Marcy, Silas Wright and 
John A. Dix. About 1848 the opponents of the group began to 
adopt similar tactics, soon dividing the Democratic party into 
irreconcilable factions, and thereafter the prestige of the “regency” 
rapidly waned, 

ALBATEGNIUS (Mohammkd ben Gebik al Batani, com¬ 
monly called Albategnicksj (c. 850-029), an Arab prince and 
a.stronorncr, was born at Bat an in Mesopotamia. From his obser¬ 
vations at Aracte and Damascus, where he died, he was able to 
correct some of Ptolemy’s results, previously taken on trust. He 
compiled new' tables of the sun and moon, long accepted as 
authoritative, discovered the movement of the sun’s apogee, and 
assigned to annual precession the improved value of 55". Per¬ 
haps independc'ntly of Aryabhatta (born at Palaliputra on the 
Ganges a.d. 476), he introduced the use of sines in calculation, 
and partially that of tangents. His principal W'ork, Dc Motu 
fStellarum, was published at Nuremlterg in 1537 by Melanchthon, 
in a blundering Latin translation by Plato Tiburtinus ic. 1116), 
annotated by Regiomontanus. A reprint appeared at Bologna in 
1645. The original manuscript is i)rcserved at the Vatican; and 
the Kscorial library possesses in manuscript a treatise of some 
value by him on astronomical chronology. 

See Houzeau, Bibliographie astronomique, i, 467; M. Marie, Histoire 
drs sciences, ii, 113; R. Wolf, Geschichte drr Astronomie, p. 67; 
l)i:lambro. Hist, de I’astr. au moyen df^r, ch. ii; Phil. Trans., 1693 (913). 
where E. Halley supplie.s correction.s to some of the observations 
recorded in De Motu Stellarum. 

ALBATROSS, any one of some dozen species of very large 
sea birds related to the petrels (q.v.) and constituting the order 
Diomedeidac in the order Procellariiformes. They have heavy 
bodies, exceptionally long narrow wings, a short tail in all except 
the sooty albatrosses (Phorbrtria), short legs placed far back, 
large webbed feet without hind toe and a large stout hooked bill 
covered w'ith horny plates, with a tube-nostril on either side of 
the upper mandible. They inhabit colder oceans, often at great 
distances from land, nine species in low'cr parts of the southern 
hemisphere, one over cold waters off Peru and Ecuador and three 
in the north Pacific. The larger species (44-53 in. long) are 
know’n to sailors a.s gony, the smaller (28-37 In.) as molljmiawk 
or mallemuck. 

The largest species is the w'andcring albatross (Diomrdra 
extilans), one of the two largest and most famous of flying birds, 
the other being the condor (q.v.) with smaller wing-spread but 
heavier body. The great wandering albatross flies over circum¬ 
polar southern .seas, 30° to 60® S.. and breeds on subantarctic 
islands. It attains a length of 53 in., yellowish bill 7 in., wing- 
spread 11.5 ft., and a weight of 20 lb. It is white, with faint 
wavy black bars on the mantle, and black tips to wings and tail. 
The sailor’s superstition about killing an albatross was used in 
Coleridge’s Rhne of the Ancient Mariner. In regions of strong 
winds or gales albatrosses do not flap their wings but glide for 
hours low over rolling seas, settling on the water to feed on cut¬ 


tlefish and squid, taking flight by fully extending their wings and 
running against the wind. With salt pork as bait, they are caught 
on hook and line, cannot take flight from the deck, and become 
seasick with the roll of the ship. They rarely approach land, and 
breed on remote oceanic islands, rocky and inaccessible or low of 
coral sand. Some species have elaborate courtship performances. 
A single egg, dull white finely speckled near the larger end with 
brown, is laid December to February (August to January in all 
others but one) in a dcpre.ssion on the ground, or on trampled 
grass and debris; both parents incubate the egg, two to three 
months in different species, and care for the young, which is fed 
for many montlis on regurgitated food. The great royal alba- 
tro.ss (D. epomopfiora), of Tierra del I'uego and islands south of 
New Zealand, has bulbous nostril-tubes and is only slightly 
smaller and whiter than the wandering albatross. 

Others of cold southern seas include the white-capped albatross 
(D. cauta), breeding in the southwest Pacific from southeastern 
Australia to the Chatham Islands and ranging east to western 
and southeastern South America and west to the Cape of Good 
Hope; and the black-browed albatross (D. mclanophris), cir¬ 
cumpolar to the pack-ice, breeding on subantarctic islands. Rang¬ 
ing with the latter is the gray-headed albatross (D. chrysostoma). 
slightly further north the yellow-nosed albatross (D. chloro- 
rhynchos), head while, of the south Atlantic and Indian Oceans, 
and Buller’s albatross (D. bullcri), with gray head and w'hite 
fore-cap, of the south Pacific; the last three have a yellow stripe 
along the top of the black bill and are knowm as yellow-nosed 
mollymawks. 

Of the three albatro.s.ses that breed on i.slands west of Hawaii, 
and range far over the north Pacific and southwest ward, the 
largest is the short-tailed albatross (D. albafrus), 37 in., with 
pink bill and pale feet, the only white-bodied north Pacific spe¬ 
cies, now nearly extinct. The Laysan albatross (D. inwiutabilis), 
length 32 in. and wing-spread 6 ft. 8 in., with sooty mantle and 
pink feet, is famous for its courtship dance. The commoner, 
slightly smaller black-footed albatross (D. nigripcs), 28 in., is 
.sooty browm with whitish around the base of the bill. The 
Galapagos or waved albatross (D. irrorata). mainly dark with 
white head and neck, breeds in May and June on Hood Island 
and feeds over the cold Humboldt current off Peru. 

Two southern species (Phoebrtria) have dark plumage, an in¬ 
complete white eye-ring and a longer wedge-shaped tail. They 
are more slender, graceful and skilled in flight. The sooty alba- 
tro.ss (P. fusca), mainly sooty brown, breeds in the cool south¬ 
eastern Atlantic, and ranges to South America and the Australian 
seas; the gray-mantled sooty albatross (P. palpebratci), pearl 
gray with darker head, wings and tail, is circumpolar south of 
35® S., and northward with the cold waters along western South 
America. (G. F. Ss.) 

ALBAY (now Lega.spi). a municipality (with administrative 
centre and 19 barrios or districts) and capital of the province of 
Albay, Luzon, P.I., near an inlet on the we.st shore of the gulf of 
Albay, about 200 mi. by road S.E. of Manila. Pop. (1939), 41.- 
468. of whom 21,015 were males and 87 were white. 

The municipality lies on level ground near the south base of 
Mayon volcano (7-943 IL, sunnounted by the most perfect known 
volcanic cone) from which it is sheltered by the Linguin hills. 
Formally established in 1636 under the name of Albay, it had by 
1649 a population of about 1,200, a Roman Catholic church, a 
fortified structure and a partly completed wall. Destructive erup¬ 
tions of the volcano occurred from time to time, notably in Feb. 
1815. when much of the centre and surrounding district was sub¬ 
merged and about 1,200 inhabitants were killed. There was an¬ 
other less vdolent eruption in 1897. The town was partly destroyed 
by insurgents in igoo, but civdl government under the United 
States was established in the following year. It was a point of 
debarkation for the Japanese forces w'hich invaded Luzon and 
advanced on Manila from the south in Dec. 1941. Under the 
stable U.S. regime the municipality grew steadily in importance 
and in the range of its industries. It has railway and steamship 
connections with the important Philippine towms, and automobile 
roads lead to various parts of the province as well as to Manila r 
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it is the centre and exporting point of one of the most productive 
regions of abaci (Manila hemp). Other native fibres are produced 
and woven into fabrics for export as well as for home consump¬ 
tion, Palay (rice), maize (corn), copra and sugar are also grown. 
Of the inhabitants aged 6 to iq, inclusive, 35.1';'^ in 1939 attended 
school, while 54.3% of the population 10 years old and over was 
literate. The municipalities of Albay and Legaspi were merged in 
1907, and the name was changed to Legaspi in 1925. The vernac¬ 
ular is Bikol. The number of parcels of land declared for taxation 
in 1938 was 9,039 and the number of owners, 6,294. 

ALBEDO (from Lat. alhiis, white), “whiteness.” a w'ord used 
principally in astronomy for the measure of rejecting power. A 
body shining by reflected light is said to have albedo 4 if it re¬ 
flects (or scatters outwards) half the light incident on it. The 
albedo for visual light of the cloud-covered planets (Venus. 
Jupiter, Saturn, Uranus, Neptune) ranges from 0.56 to 0 73; of 
the earth 0.44; Mars 0.15; Moon 0.07. {See H. N. Rus.sell, 
Astrophysical Jounial, vol. xliii. p. 17s.) 

ALBEMARLE, WILLIAM DE FORS or DE FOR- 
TIBUS, Earl of (d. 1242), was a great-grandson of King Ste¬ 
phen and a son-in-law of William of Blois. He is described by 
Bishop Stubbs as a “feudal adventurer of the worst type.” He 
was one of the executors of Magna Carla, but frequently changed 
sides in the civil war that followed, his general aim being to revive 
the power of the feudal barons. In 1221, 1222 and 1223 he was 
in revolt, although in each case he was compelled to sulimit, and 
was twice excommunicated. He died at sea on his w'ay to the 
Holy Land on March 26, 1242. 

Albemarle, George Monk or Monck, ist duke of. See Monk. 

Albemarle, Arnold J(jost van Keppel, 1st earl of (1669- 
1718), was born in Holland, and accompanied William HI. to 
England in 1G88. He was created earl of Albemarle in 1697. 
The confidant of the king, he returned to Holland at his death, 
and became a general of horse in the Dutch army. He joined the 
allied forces in 1703, fought at Ramiliies, Oudenarde, and the 
.siege of Lille. He led Marlborough’s second line in 1711. 

Albemarle, George Thomas Keppel, 6th earl of (1799-1891), 
British general, served in the campaign of Waterloo. He was 
aide-de-camp to the marquess of Hastings in India, returning 
home in 1823 by way of Persia and St. Petcr.sburg (now Lenin¬ 
grad). He wrote a narrative of the journey, Journey from India 
to England (1825), Gen. Keppel sat in the first reformed parlia¬ 
ment as a member for East Norfolk (1832-35) and for Lyming- 
ton (1847-49), He succeeded to the title in 1851. 

See his Fifty Years of My Life (187“;). 

ALBEMARLE AND CHESAPEAKE CANAL, in the 

United States, connecting Norfolk, Va., with Currituck Sound, 
N.C., is a portion of the inland navigation between New York, 
Philadelphia, Baltimore and North Carolina and is connected with 
the Chesapeake and Delaware and Raritan canals. It is 11.2 mi. 
long, 80 ft. wide, 12 ft. in depth and has one lock. Its capacity 
is .Steamers of approximately 800 tons, drawing ii ft. of water. 
The canal was opened in i860, and the cost of construction 
was $1,641,363. 

ALBEMA^RLE SOUND, a large inlet on the Atlantic 
coa.st of North Carolina, U.S.A. It has an east and west direction 
extending along the 36th parallel of north latitude, a length of 
about 50 mi., and a breadth of from 5 to 15 miles. The depth va¬ 
ries from a few feet to 20 ft. or more. Albemarle is separated from 
the Atlantic by a long narrow barrier beach. From the northeast 
end of the Albemarle the long, narrow arm called Currituck sound 
extends northward about 40 mi. to and beyond the Virginia bor¬ 
der. On the southeast Albemarle is connected with Pamlico sound 
by Croatan sound, and al.so by a narrower channel, Roanoke 
sound, separated from the former by Roanoke Island. From Albe¬ 
marle sound project many bay-like arms, commonly called rivers, 
because they serve as the mouths of streams; but they are true 
bays, having a breadth of several miles and a depth about equal 
to that of the sound. Roanoke river (q.v.) is the most important 
stream emptying into it. Albemarle is connected with Norfolk, 
V'a., harbour partly by natural and partly by artificial waterways 
(Dismal Swamp canal and the Albemarle and Chesapeake canal), 
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thus forming an important link in the great inland waterway 
extending from Massachusetts to Beaufort, North Carolina. 

ALBENGA, town and episcopal see, province of Savona, 
Italy, on the north\vest coast of the Gulf of Genoa, 52! mi. S.W. 
of Genoa by rail. Pop. (1936), 5,848 (town), 10,698 (commune). 
Albenga is the ancient Album Ingaunum or Albingatinum, the 
chief town of the Ingauni, whose territory reached as far as 
Genoa. An inscription records the restoration of the walls, forum, 
harbour, etc., by Consfantius a.d. 354. To the east is a well- 
preserved Roman bridge, Ponte Lungo, nearly 500 ft. long and 
111 ft. wide, with 10 arches, each with a span of 37 ft. To the 
.south is a conspicuous rectangular pillar, 27 ft. high, probably 
marking a tomb. A good brick Gothic cathedral has an interest¬ 
ing octagonal baptistery (8th or 9th century). 

ALBENIZ, ISAAC (1860-1909), Spanish pianist and pro¬ 
lific compo.scr, who only towards the close of his career found his 
true metier and wrote the works which give him his chief claim 
to remembrance. The.se were his brilliant and fascinating piano¬ 
forte pieces, such as the suite Iberia, reproducing the rhythms 
and other characteristic features of Spanish popular music. He 
wrote also a number of works for the stage, including a comic 
opera, The Magic Opal, produced in London, and a more ambi¬ 
tious work, Pepita Jinu^nez, but these were of less account. 

ALBERONI, GIULIO (1664-1752), Spani.sh-Italian car¬ 
dinal and statesman, the son of a gardener, born near Piacenza, 
probably at the village of Fiorcnzuola. He took priest's orders, 
and found his way to Rome in attendance on the son of a bishop. 
During the War of the Spanish Succession Alberoni rendered 
substantial services to the Duke of Vendfime, commander of the 
French forces in Italy, and in 17 ii he followed him into Spain 
as his secretary. Two years later Alberoni was appointed con¬ 
sular agent for Parma at the court of I’hilip V. of Spain, and 
helped to arrange the king’s marriage with Elizabeth Farnese of 
Parma, by whose influence he was made a member of the king’s 
council, bishop of Malaga, and in 1715 prime minister. Alberoni’s 
foreign policy was to undo the work of the Treaty of Utrecht. 
He desired to gain the succession of Elizabeth to Parma and 
Piacenza, then in the hand.s of Austria. To this end he made 
hurried attempts to reform the administration and the military 
and financial organization of Sjiain. But the impatience of Eliza¬ 
beth left him no time to mature his plans. In 1718 Alberoni 
equipped a small expedition to help the Scottish Jacobites against 
George II, but the fleet was wrecked on its way from Cadiz. 
The Spani.sh ambitions in Italy led to the Quadruple Alliance of 
England, France, Austria and Holland, all of which needed a 
long period of peace for recovery from the last war, and after the 
landing in 1718 of Spanish troop.s at Palermo, French armies and 
English ships invaded Spain. After the Spanish collapse Alberoni was 
exiled, and went to Italy, where he took refuge in the Apennines, Pope 
Clement XI, who was his bitter enemy, having ordered his arrest- 
On the latter’s death Alberoni appeared at the Conclave and took 
part in the election of Innocent XIII (1721), after which he was 
imprisoned for a time by the Pope, at Spain’s demand. At the next 
election, he was himself proposed for the papal chair, and secured 10 
votes at the Conclave which elected Benedict XIII. He died on 
June 16, 1752. Alberoni left a number of manuscripts, but the 
genuineness of the Folilical Testament published under his name at 
Lausanne in 1753 has been questioned. 

An Hisioire du Cardinal Alberoni up to 1719 was published by 
Jean Rousset de Missy at The Hague in 1719. A laudatory life, 
Sloria del Cardinale Giulio Alberoni, was published by Stefano Ber- 
sani, a pric.st educated at hi.s college, at Piacenza, in i86t. GiuUo 
Alberoni e il suo secolo, by Giovanni Bianchi (iqoi), is briefer and 
more critical. See also Lettres intimes de J. Alberoni, edited by 
M. E. Bourgeois (1892). 

ALBERT I (1875-1934), king of the Belgians, was bom at 
Brussels, April 8, 1875, the younger son of Philip, count of Flan¬ 
ders (1837-1905), who was a brother of Leopold II, and Princess 
Marie of Hohenzollern. The other children of this marriage were 
Baldwin (b. 1869), Henriette, afterwards duchess of Venddme 
(b. 1870), a daughter who died in infancy, and Josephine, after¬ 
wards Princess Charles of Hohenzollern (b. 1872). 

The premature death of Prince Leopold, only son of Leopold 
Ilf on June 22, 1869, made Prince Baldwin heir presumptive to 
the Belgian crown, but on his death on Jan. 23,1891, Prince Albert 
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became next in the line of succession. He was carefully educated, 
and showed a marked taste for engineering and mechanics, study¬ 
ing both naval and aerial construction. He received his training 
in military matters at the £colc Militaire under Hen. Jungblut, 
and al.so became a thorough siwrtsman, taking much interest in 
mountaineering and later in aviation. He starved as an officer in 
the Grenadier regiment. On Oct. 2, 1900 he was married at Mun¬ 
ich to Elisabeth (b. July 25, 1870,1, second daughter of Duke 
Charles Theodore of Bavaria. Three children were born of this 
marriage: Leopold, duke of Brabant (b. Nov. 3, 1901); Charles, 
count of Flanders (b. Oct. 10, 190,^) and Marie Jose (b, Aug. 4, 
iQoO)- -Vee LKOi'(jia) III. 

Prince Albert also travelled widely, paying a vi.sit to America 
in 1898, and in 190S visiting England in order to study naval con¬ 
struction. In Ajirii 1909 he went to the Belgian Congo. Starting 
from the Cape, he visited the Cape province and the Transvaal, 
going from there to Elisabethville. Thence he traversed the 
Katanga mineral region and followed the cour.se of the Congo to 
its mouth. He returned to Belgium in Augu.st, and three months 
later King Leopold died. 

On l>ec. I'rince Albert look the oath of fidelity to the 

Belgian constitution, and became king umler the name of Albert I. 
In his speech from (he throne, the king emphasued his tare for 
the people’s welfare in (he word.s; “Our pro.sperity depends upon 
the prosperity of the ma.s.ses.’’ He occupied himself more espe¬ 
cially with (he organization of the army, and in May 1913 gave his 
a.s.sent to the law which was (l(‘signe(l to secure for Belgium an 
army of 350,000 men. He also ini crested hirn.self in various social 
and legal reform.s, while his scientilic tastes did not prevent him 
becoming ;i friend of art and literature. The economist Wax- 
weiier, I he poet Verhaeren and the painter Laermans were on 
frietully terms with the rt)yal family, the latter receiving personal 
attention from the queen when he was threatened with the loss of 
his sight. 

Albert was anxious to preserve friendly relations with neigh¬ 
bouring .“stales, and after loio i)aid official vi.sits both tu Berlin 
and Paris. On Nov. 5 and 0 , 1913, (he king, who had been ap¬ 
pointed honorary colonel of the regiment of Hanover Dragoons, 
visited Cermany for the second time. At a reception in Potsdam, 
the Eimperor William II. and (hm. von Moitke informed him 
that they considered war with France imminent. The king gave 
warning of this to the French ambas.sador in Berlin through his 
own n1itu.^ter i)lenipo(entiary, Baron Beyens, On July 31, 1914, 
when the European crisis came to a head, the king wrote a per- 
.Honal letter to the Gernian emperor, reminding him of the respect 
due to B(‘lgian neutrality. (Germany replied by the ultimatum of 
Aug 2. whi( h in turn was answered by a /in c/c fion rccevoir and 
hostilities began. The king took command of the troops and 
c.stabli.shed hi.s headciuarters first vat Louvain and afterwards at 
Antwerp. He directed in person the first advance from Antwerp 
towards Louvain, which was intended to relieve the French and 
British nrmie.s engaged with the forces of Kluek and Biilow, After 
the fall of AnlweiT>, the king and queen sent their children to 
England, while they themselves accompanied the retreating army; 
when it came to a halt on the Yser they took up their residence 
at Fumes. From Oct. 17 to 24 the Belgian army, under the king’s 
command, withstood the German invasion without any Allied 
assistance. During the whole of the war he remained with the 
troops, having his headcjuarters at La Panne, where he was cx- 
po.sed to the risk of enemy bombardments. He made continail 
visits to the front-line trenches, and even surveyed the enemy’s 
lines from an aeroplane. The qtieen remviined with him, acting as 
a nur.se in the Hdpital dc I’Oci^aii at La Panne. She also inter¬ 
ested herself deeply in the welfare of the soldiers in the trenches, 
and superintended the establishment of canteens and aid posts. 
Prince Leopold, King Albert’s elder son, lived by his father’s 
wish, the life of a simple soldier in the 12th Regiment. 

When the general offensive of Oct. 1018 was undertaken, Albert 
was apiKiinted commander of the northern army groups, consist¬ 
ing of both Belgians and French, which captured the forest of 
HouthuUt, ‘The ITandcrnstellung,” Thourout, Ostend and Bruges, 
and forced the passage of the Lys. On Nov. 11, 1918 the king 


and queen made their entry into Ghent, and on Nov. 22 into 
Brussels, being received with enormous tmthusiasm. Even before 
the .signing of the Armistice the king had summoned at Lophem a 
number of politicians and had arranged a new government con¬ 
taining representatives of the three more important Belgian 
political parties. After a triumphant reception by parliament, 
the king made a speech from the throne, in which he urged 
that all parties should work together for national reconstruction, 
while, atldressing himself to the Allies, he asked for the abolition 
of Belgian neutrality and of the treaties of 1839 which had left 
Belgium oiien to invasion. After the Armistice, King Albert de¬ 
clined the augmentation of his civil list. He occupied himself 
actively with the improvement of conditions in his country, visit¬ 
ing the devastated areas, and contributing considerable sums to 
“King Albert’s Fund,” which was devoted to providing temporary 
shelter for sufferers from the war. 

The king in per.son presided at the Colonial Congresses of 1920 
and 1026 and made important speeches on those occasions. He 
was actively interested in the development of the Belgian mercan¬ 
tile marine. As before the war, he continued to support the 
intellectual development of his country. After the war he made 
official visits to the State universities of Ghent and Liege. In Jan. 
1926 King Albert, who had been given honorary degrees by many 
universities, was elected a member of the Institut de France. His 
constant solicitude for the welfare of his people was .shown during 
the Hoods which ravaged Belgium in Dec. 1925. On Feb. 17, i934> 
while rock-climbing near Namur, King Albert fell and was killed. 
{See Belgium.) 

BrBLioc;RAPHY.—P. Nothomb, Le Roi Albert (1915) ; E. I.aurent, 
Le Roi Albert (1Q12) ; Baron H. Beveas, Lcs hommes de la Guerre— 
le roi Albert (i9!q) ; G. Mathys. Le Prince Albert; Mousscau, Le 
Prince Albert an Congo, Ln Mart de Leopold II. and VAv^.ncment du 
Roi Albert, collection of documents (1900); X. Roux, Albert 1 ., Roi 
des Beiges (1918); J. de C. MacDonnell, The Life of IL M. King 
Albert (1915) ; Evelyn Graham, Albert, King of the Belgians (1929). 

ALBERT I. (c. 1250-1308), German king and duke of Aus¬ 
tria, eldest son of King Rudolph 1., was invested with the duchies 
of Austria and Styria in 1282. On Rudolph’s death in 1291 Albert 
was obliged to acquiesce in the election of Adolph of Nassau as 
German king, but in 1298 he mustered sufficient allies to enable 
him to defeat Adolph at Gdllheim, near Worms, wa.s elected king at 
Frankfort on July 27, and crowned at Aix on Aug. 24. Pope Boni¬ 
face VIII. declined to recognize him until 1303 when Albert ad¬ 
mitted the right of the poj^^ to bestow the imperial crown and 
promised that none of his sons should be elected king without 
l)apal consent. In 1306 he secured the crown of Bohemia for his 
son Rudolph, but tried in vain to impose his own claims on Thu¬ 
ringia in 1307. His action in abolishing all tolls established on the 
Rhine since 1250, led to the formation of a league against him by 
the Rhenish archbishops and the count palatine of the Rhine; but 
aided by the towns, he soon crushed the rising. He was on the 
way to suppress a revolt in Suabia when he was murdered on 
May I, 1308, at Windisch on the Reuss, by his nephew John, after¬ 
wards called the “Parricide,” whom he had deprived of his 
inheritance. 

Although a hard, stern man, he had a keen sense of justice when 
his selfish interests were not involved, and few of the German 
kings possessed so practical an intelligence. He encouraged the 
cities, and not content with issuing proclamations against private 
war, formed alliances with the princes in order to enforce his 
decrees. The serfs, whose wrongs seldom attracted notice in an 
age indifferent to the claims of common humanity, found a friend 
in this severe monarch, and he protected even the despised and 
persecuted Jews. The stories of his cruelty and oppression in the 
Swiss cantons first appear in the i6th century, and are now 
regarded as legendary. 

See A. L. J. Michelsen, Die Landgrafschaft Thuringen unter den 
Kdfdgen Adolf, Albrecht, und Heinrich VII. (Jena, i860) ; G. Droysen, 
Albrechts I. Bemuhungen um die Nachfolge im Reich (Leipzig, 1862); 
j. F. A. Muckc, Albrecht /. von Habsburg (Gotha, 1866). 

ALBERT II. (1397-1439)* German king, king of Bohemia 
and Hungary, and (as Albert V.) duke of Austria, was born on 
Aug. 10,1397, the son of Albert IV. of Habsburg, duke of Austria, 
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He succeeded to the duchy of Austria on his father’s death in 
1404, and in 1438 succeeded his father-in-law, Sigismund. as Ger¬ 
man king, though he does not appear to have sought election. 

He was crowned king of Hungary and of Bohemia but was un¬ 
able to obtain possession of the latter country. His reign, which 
lasted less than two years, was spent in the defence of Hungary 
against the Turks. He died at Langendorf on Oct. 27, 1439. Albert 
was an energetic and warlike prince, whose short reign gave great 
promise of u.sefulncss for Germany. 

See W. Altmann, Die Wahl Albrecht II. zum rbmischen Kbnige 
(1886). 

ALBERT, FREDERICK AUGUSTUS (1828-1902). king 
of Saxony, was bom April 23, 1828, being the eldest son of 
Prince John, who succeeded to the throne in 1854. In 1849 he 
served as a captain in the campaign of Schleswig-Holstein against 
the Danes. When the war of 1806 broke out, the crown prince 
was placed in command of the Saxon forces opposing the Prus¬ 
sian army of Prince Frederick Charles. No attempt was made 
to defend Saxony; the Saxons fell back into Bohemia and effected 
a junction with the Austrians. They took a prominent part in the 
battles by which the Prussians forced the line of the Iser and in 
the battle of Gitchin. The crown prince, however, succeeded in 
effecting the retreat in good order, and in the decisive battle of 
Koeniggraetz {see Seven Weeks’ Wak) he held the extreme left 
of the Austrian position with great tenacity. After peace was 
made and Saxony had entered the North German confederation, 
he was placed in command of the Saxon army, which had now 
become the XII. Army Corps of the North German army. He 
was a firm adherent of the Prussian alliance. 

On the outbreak of war in 1870 he again commanded the 
Saxons, who formed the extreme left of the German army, at 
Gravelotte, and with the Pru.s.sian Guard carried out the attack 
on St. Privat, the final and decisive action in the battle. In the 
march towards Paris the crown prince was given a separate com¬ 
mand over (he 4th army (army of the Meuse) consisting of the 
Saxons, the Prus.sian Guard corps, and the 4lh (Prussian Saxony) 
corps. He took a leatling part in the operations which preceded 
the battle of Sedan, the 4th army being the pivot on which the 
whole army wheeled round in pursuit of MacMahon; and the 
actions of Buzancy and Beaumont on Aug. 29 and 30 were fought 
under his direction; in the battle of Sedan itself, with the troops 
under his orders, he carried out the envelopment of the French 
on the cast and north. Albert had won (he complete confidence of 
the army, and during the siege of Paris his troops formed the 
north-east section of the investing force. After the armistice he 
was left in command of the German army of occupation, a po¬ 
sition which he held till the fall of the Commune. 

On the conclusion of peace he w-as made an inspector-general 
of the army and field-marshal. On the death of his father on 
Oct. 29, 1873, he succeeded to the throne. The king devoted him¬ 
self mainly to military affairs, in which his advice and experience 
were of the greatest value to the German army in general. In 
1897 he w'as appointed arbitrator between the claimants for the 
principality of Lippe. King Albert married in 1853 Carola, 
daughter of Prince Gustavus of Vasa, and granddaughter of the 
last king of Sweden of the house of Holstein. He died June 10, 
1902. 

ALBERT (1522 '~^ 557 )f prince of Bayreuth, surnamed The 
Warlike, and also Alcibiades, was a member of the Franconian 
branch of the Hohenzollern family. His restless and turbulent 
nature marked him out for a military career; and having collected 
a small band of soldiers, he assisted the emperor Charles V. in 
his war with France in 1543. Sharing in (he attack on the Saxon 
electorate, Albert was taken prisoner at Rochlitz in March 1547 
by John Frederick, elector of Saxony, but was released as a result 
of the emperor’s victory at Miihlberg in the succeeding April. He 
then followed the fortunes of his friend Maurice, the new' elector 
of Saxony, deserted Charles, and joined the league which pro¬ 
posed to overthrow the emperor by an alliance with Henry II. 
of France. Having extorted a large sum of money from the 
burghers of Nuremberg, he quarrelled with his supporter, the 
French king, and offered his services to the emperor. Charles, 
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anxious to secure such a famous fighter, gladly assented to Al¬ 
bert’s demands and gave the imperial sanction to his possession 
of the lands taken from the bishops of Wurzburg and Bamberg. 
After Albert had been placed under the imperial ban in Dec. 1553 
on account of his depredations in Franconia, he was defeated by 
Henry IF, duke of Brunswick, and compelled to fly to France. He 
there entered the service of Henry II., and had undertaken a 
campaign to regain his lands when he died at Pforzheim Jan, 8, 

1557. 

See J. Voigt, Markgraj Albrecht Alcibiades von Brandenburg-Kulm- 
bach (Berlin, 1852). 

ALBERT, PRINCE CONSORT OF ENGLAND (1819- 
1S61), b. at Rosenau Aug. 26, 1819. Francis Charles Augustus 
Albert Emmanuel was the second son of the hereditary duke of 
Saxe-Coburg-Got ha (belonging to the Ernestine or elder branch 
of the royal family of Saxony) by his first wife, the Princess 
Loui.H' of Saxc-Gotha-Altenburg (d. 1831), from w'hom the duke 
was separated in 1824. His father’s si.ster married the duke of 
Kent, and her daughter, afterwards Queen Victoria of England, 
was thus his first cousin. They were born in the same year. Al¬ 
bert and his elder brother, Ernest, were educated privately and 
at the University of Bonn. There Prince Albert .studied natural 
science, political economy, and philosophy; he diligently culti¬ 
vated music and painting, and excelleil in gymnastic exercises, 
especially in fencing. 

The idea of a marriage between him and his cousin Victoria 
had always been cherished by their uncle, King Leopold I. of 
Belgium, and in May 1836 the duke of Saxc-Coburg-Golha and 
his tw'o sons paid a visit to the duchess of Kent and her daughter 
at Kensington Palace. The visit was by no means to the taste of 
King William IV., who disapiiroved of the match and favoured 
Prince Alexander of Orange. But, Leopold's plan was known to 
Princess Victoria, and William’s objections were fruitless. Prin¬ 
cess Victoria, writing to her unde Leopold (May 23, 1836) said 
that Albert was “extremely handsome,” and (June 7) thanked 
him for the “prosfX'Ct of great haf)piness you have contributed 
to give me in the person of dear Albert. He possesses every 
flualily that could be desired to render me iicrfertly happy.” In 
the winter of 1838-39 the iirince travelled in Italy, accompanied 
by Baron Stockmar, the (^uern’.s confidential adviser, formerly 
Leopold’s doctor and iirivatc secretary. On Oct. 10, 1839, he and 
Ernest went again to England to visit the Queen, with the object 
of finally settling the marriage. The betrothal took place on Oct. 
15, and on Feb. 10, 1840 the marriage was celebrated at the 
cbapcl-royal, St, James’.s. 

The public life of the Prince Consort cannot be separated from 
that of the Queen, and it is unnecessary here to rep(.‘at such details 
as are given in the article {sec Victoria, Alexandrina). The 
prejudice against him, on account of what was regarded as his 
undue influence in politic.s, was never fully dis.sipated till after 
his death. His co-oiieration with the Queen in dealing with the 
political responsibilities which devolved upon the sovereign repre¬ 
sented an amount of conscientiou.s and self-sacrificing labour 
which cannot easily be exaggerated; and his >visdom in council 
could only be realized, outside a very small circle, when in later 
years the materials for the history of that time became accessible. 
He was indeed a man of cultured and liberal ideas, well quali¬ 
fied to take the lead in many reforms which the England of that 
day sorely needed. He was specially interested in endeavours to 
secure the more perfect application of science and art to manu¬ 
facturing industry. 

The Great Exhibition of 1851 originated in a suggestion he 
made at a meeting of the Society of Arts, and owed the greater 
part of its success to his intelligent and unwearied efforts. He 
had to work for its realization against an extraordinary outburst 
of angry expo.stulations. Every stage in his project was combated. 
In the House of Peers, Lord Brougham denied the right of the 
Crown to hold the exhibition in Hyde Park; in the Commons, 
Colonel Sibthorp prophesied that England would be overrun with 
foreign rogues and revolutionists, who would subvert the morals 
of the people, filch their trade secrets from them, and destroy 
their faith and loyally towards their religion and their sovereign. 
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rrinci* AllKTt, was president, of the exhibition commission, and 
every post lirou^ht him abusive letters, accusing him, as a for¬ 
eigner, of being intent upon the corruption of England. He was 
not the man to be balked l»y talk of this kind, but quietly per- 
■severed, looking always to the probability that the manufactur¬ 
ing power of (ireat Britain would be quickened by bringing the 
best manufactured products of foreign countries under the eyes 

of the mechanics and artisans. The ex- - - - 

hibition was opened by the Queen on May I 

I, 1H51, and was a colossal success; and 1 

the realized surplus of £150,000 went to Jjl 

establish and endow the South Kensington 
Museum (afterwards renamed “Victoria ^ . 

and Albert”) and to purchase land in that 

Similar institutions, on a smaller scale 
but with a kindred aim, ahvays found in 
him warm advocacy and substantial sup- WTw W 

port. It was chiefly at meetings in con- M Si w 

nection with these that he fourul occasion J||R ra l 
for the delivery of addresses characterized 
by profound thought and comprehensive- 
ness of view, a collection of w’hich was 
published in 1S57. One of his best speeches ir- ' . “ 

is the inaugural a(!dr(‘ss which he delivered ^ 

as president of the British Association for The albert memorial 
the Advancement of Science when it met London, begun in 
ut Aberdeen in i85(). I he education of his erected in 

family and the; management of his do- memory of albert. 
mestic affairs furnished the Prince with prince consort of 
another very important sphere of action. England 
in which he einpioc'cd himself with conscientious devotion. 

As the Princc' bc’caine better known, public mistrust began to 
give way. In 1847, but only after a signiticantly kce>n contest 
with Karl Powis, he was elected chancellor of Cambridge Uni¬ 
versity; and he W'as soon afterwards appointed master of Trinity 
Mouse. In June 1857 the formal title of Prince Consort was 
conferred upon him by letters patent, in order to settle certain 
difficulties as to precedence that had bcni raises! at foreign courts. 

But in the full career of his usefulness he was cut off. During 
the autumn of iS6r he was busy with the arrangements for the 
projected international e.xhibition. and it wa.s just after returning 
from one of the meetings in connection with it that he was seized 
with his last illness. Beginning at the end of Ncavcmbcr with 
what appeared to be inlluenza, it proved to be an attack of 
typhoid fever, and, congestion of the lungs supervening, he died 
on Dec. 14. The grief of the Queen was overwhelming and the 
sympathy of the wliole nation marked a revulsion of feeling about 
the Prince himself which was not devoid of conqiunction for 
earlier want of appreciation, The magnificent mau.soleurn at 
Erogmore, in which his remains xvere finally deposited, was 
erected at the expense of the Queen and the Royal Family; and 
many public monuments to “Albert the Good” were erected all 
over the country, the most notable being the Albert Mall (1S67) 
and (he Albert Memorial (1S70) in London. His name was also 
commemorated in the Queen’s institution of the Albert medal 
(r86o) in reward for gallantry in saving life, and of the order 
of Victoria and Albert (iSo;). 

Bibliooraphy.— By (he Queen’s authority, her secretary, General 
Grey, compiled Thr Early Days of the Prince Consort, published in 
1807; and The Life and Letters of the Prince Consort (ist vol., 1874; 
211(1, iSHo) wa.s similarly edited liy Sir Tluodore Martin. A volume 
of the Principal Speeches and Addresses of Prince Albert, with an in¬ 
troduction tiy Sir Arthur Helps, was published in 1S62. See also C. F. 
von Stockniar, Memoirs (1S72I ; the Letters of Queen Victoria (1007) ; 
and Lytton Strachey, Queen Victoria (1921). (H. C.) 

ALBERT (14QO-156S), last grand master of the Teutonic 
Order, and first duke of Prussia, was born at Ansbach, May 16, 
14(30, the third son of Frederick of Hohenzollern, prince of Ans¬ 
bach and Bayreuth, and Sophia, daughter of Casimir I'V^., king of 
Poland. In 1511 Albert was made grand master of the Teutonic 
Order, which had held East Prussia under Polish suzerainty since 
1466. In 1519 Albert was at war with his Polish suzerain, and 


though a truce was made in 1521 the dispute, which was referred 
to the emperor, remained unsettled. Albert was then converted 
to Protestantism, and, supported by the advice of Martin Luther, 
determined to make jprussia a hereditary duchy, though he was 
at the same time assuring Pope Adrian \T. that he intended to 
reform the Order and repress Lutheranism among the knights. 
Eventually in 1525 a treaty was signed at Cracow by Sigismund 
1 . of Poland, agreeing to the creation of a duchy, provided it were 
held as a Polish fief, and Albert was formally invested on Feb. 10. 

The new duke proceeded to further Protestantism in East 
Prussia. He w^as deposed from the grand mastership, but the Teu¬ 
tonic knights were unable to recover Prussia, and, although he 
was placed under the ban of the empire, it was never enforced. In 
imperial politics Albert was fairly active. Joining the league of 
Torgau in 1526, he acted in unison with the Protestants, and was 
among the princes who banded themselves together to overthrow 
Charles V. after the issue of the Interim in May 154S. The early 
years of Albert's rule in Prussia were fairly prosperous. Although 
he had some trouble with the peasantry, the lands and treasures 
of the church enabled him to propitiate the nobles and for a time 
to provide for the expenses of the court. He did something for 
the furtherance of learning by establishing schools in every town 
and by giving privileges to serfs who adopted a scholastic life. 
In 1544, in spite of some opposition, he founded a university at 
Kdnigsherg, where he appointed his friend Osiandcr to a jirol'es- 
sor.ship in 1540. But Osiander's divergence from Luther’s doc¬ 
trine of justification by faith involved him in a violent quarrel 
with Mel.anchthon, who had adherents in Konigsberg, and these 
theological disputes soon created an uproar in the town. The 
duke strenuously supported Osiander, and the area of the quarrel 
soon broadened. After Osiander’s death in 1552, a preacher 
named John Funck, with an adventurer named Paul Sealich, 
exercised great influence over him. The state of turmoil caused 
by these religious and political disputes compelled the duke to 
consent to a condemnation of the teaching of Osiander, and in 
1506 the estates appealed to Sigismund II., king of Poland, who 
sent a commission to Kiinigsberg. Scalich saved his life by flight, 
but Funck was executed; the question of the regency wa.s settled; 
and a strict form of Lutheranism was declared binding on all 
teachers and preachers. 'Fhc duke, a disajipointed man, lived for 
two years longer, and died at Tapiau on March 20, 1568. 

See J. Voigt, Briefsvechscl dcr heruhmtestcn Gelehrten dcs Zeitalters 
drr Reformation mil Herzog Albrecht von Preussen (Konigsberg, 
1S41); K. Lohmeyer, Herzog Albrecht von Preussen (Danzig, i8qo) ; 
F. Joachim, Die Polilik des Ictzlen Hochmeisters in Preussen, Albrecht 
von Brandenburg (Leipzig, 1802), 

ALBERT III. (1443-1500'), duke of Saxony, surnamed 
Ammosus or Thk Courageoi^s, younger son of Frederick 11 ., 
the Mild, elector and duke of Saxony, was born Jan. 27, 1443, and, 
after escaping from the hands of Kunz von Kaufungen, who had 
abducted him and his brother Ernest, passed some time at the 
court of the Emperor Frederick 111 . in Vienna. After the death 
of the Elector Frederick in 1464, Albert and Ernest ruled their 
lands together, but in 14S5 a division was made by the Treaty of 
Leipzig, and Albert received Meissen, together with some adjoin¬ 
ing districts, and founded the Albertine branch of the family of 
Wet tin. 

In 1475. Albert took a prominent part in the imperial campaign 
against Ch,arles the Bold, duke of Burgundy, and in 1487 led an 
expedition against Matthias Corvinus, king of Hungary, which 
failed owing to lack of support on the part of the emperor. In 
1488 he marched with the imperial forces to free the Roman king 
Maximilian from his imprisonment at Bruges, and after the king 
returned to Germany in 14S0. Albert restored the authority of 
Maximilian in Holland. Flanders and Brabant. In 1498 Maxi¬ 
milian bestowed upon him the title of hereditary governor 
(potestat) of Friesland, but he had to make good his claim by 
force of arms. He was engaged in repressing a rising in Friesland 
when he died at Emdcn, Sept. 12, 1500. Albert, who was a man of 
great strength and considerable skill in feats of arms, delighted 
in t('urnnments and knightly exercises. His rule was a period of 
prosperity in Saxony in spite of the large sums which he spent 
campaigning in the emperor’s .service. 
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See F. A. von Langenn, Herzog Albrecht der Beherzte, Stnmnivater 
dcs kdniglichen Houses Sachsen (Leipzig, 1838); O. Sperling, Herzog 
Albrecht der Beherzte von Sachsen als Gubernator Frieslands (Leipzig, 
iSga). 

ALBERT, DUKE OF WURTTEMBERG (1865-1939). 

German general, the son of Duke Philip of Wurttcmberg. was 
born in Vienna on Dec. 23, 1865. As the Icing and queen of Wiirt- 
temberg had no male heir, he was the heir presumptive to the 
VVurttemberg throne. He passed through the different grades of a 
military career and was appointed general in command of the XI. 
Army Corps at Casscl in 1906, and in 1908 was entrusted with 
the command of the Wtirttemberg Army Corps. In 1913 he was 
advanced to the rank of gencraloberst (colonel-general, immedi¬ 
ately below field-marshal) and was appointed in.spqctor-general of 
the VI. Army inspection. At the outbreak of the World War he 
took over the leadership of the IV. Army on the western front, was 
advanced to the rank of field-marshal-general in 1916 and ap¬ 
pointed chief-in-command of the group of armies on the front in 
Alsace-Lorraine, which fought under his leadership until the end 
of the war. Since then he has lived as a private citizen on his VVurt¬ 
temberg estates. He married in 1893 the late Archduchess Mur- 
garctc Sophie of Austria (d. 1902), the sister of the Archduke 
Francis l-'erdinand, who was assassinated at Sarajevo. 

ALBERT L (c 1 100-1170), margrave of Brandenburg, sur- 
named “the Bear,” was the only son of Otto the Rich, count of 
Ballenstiidt, and Eilika, daughter of Magnus Billung, duke of 
Saxony. He inherited the valuable Saxon estates of his father in 
1123, and on his mother’s death in 1142 succeeded to one-half of 
the lands of the Billungs. About 1123 he received from Lothair, 
duke of Saxony, the margraviate of Lusatia. In 1128 his brother- 
in-law, Henry II., margrave of the Saxon north mark, died, and 
Albert, disappointed at not receiving this ficf, attacked Udo, the 
succeeding margrave, and was consequently deprived of Lusatia 
by Lothair. His services in Italy in 1132 were rewarded in 1134 
by the investiture of the north mark, w'hich was again without a 
ruler. For three years he was occupied in campaigns against the 
Wends, and by an arrangement made with Pribislaus, duke of 
Brandenburg, Albert secured this district when the duke died in 
1150 - 

Taking the title margrave of Brandenburg, he pressed the war¬ 
fare against the Wends, extended the area of his mark, did much 
for the spread of Christianity and civilization therein, and so be¬ 
came the founder of the margraviate of Brandenburg. In 1137 
his cousin, Henry the Proud, had been deprived by King Conrad 
HI. of his Sa.xon duchy, which was given to Albert. But he was 
driven from Saxony and also from his mark by Henry, and com¬ 
pelled to take refuge in South Germany, and when peace was made 
in 1142 he renounced the Saxon dukedom and received the coun¬ 
ties of Weimar and Orlamcinde. 

It was possibly at this time that Albert was made arch-cham- 
berlain of the empire, an office which afterwards gave the mar¬ 
graves of Brandenburg the rights of an elector. In 1162 Albert 
accompanied the Emperor Frederick 1 . to Italy, and distinguished 
himself at the storming of Milan. In 1164 he joined a league of 
princes formed against Henry the Lion, and peace being made in 
1169, Albert divided his territories among his six sons. He died 
Nov. 13, 1170, and was buried at Ballenstadt. His personal qual¬ 
ities won for him the surname of “the Bear,” and he is also called 
by later writers “the Handsome.” 

See L. von Hcinemann, Albrecht der Bar (Darmstadt, 1864). 

ALBERT III. ( 1414-86), elector of Brandenburg, surnamed 
Achilles because of his relentless energy and physical strength, 
and his combination of shrewdness and knight-errantry, was the 
third son of Frederick I. of Hohenzollern, elector of Branden¬ 
burg. Albert was born at Tangermiindc on Nov. 9, 1414, and 
died at Frankfurt on March ii, i486. On the division of terri¬ 
tory which followed his father’s death in 1440 he received the 
principality of Ansbach; on the death of his brother John in 
1464 he inherited Bayreuth; and in 1470, on the abdication of 
his brother Frederick II., he became elector of Brandenburg. 
His main object was family aggrandizement, and he became as 
powerful among the northern as the elector of the Palatinate 
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among the southern princes. He saw that division of inheritance 
weakened the family power, and he devised the famous DispoHtio 
Achillea of 1473, which decreed that the mark of Brandenburg 
should descend intact to the eldest son. the younger son receiving 
the Franconian possessions of the Hohenzollerns. Both sections 
of the family lands were to descend thenceforward by primo¬ 
geniture. a new principle in the succession of the German princely 
houses. He married his daughter Barbara to Henry VL of Glogau, 
and after her husband’s death secured a part of his Pomeranian 
lands for his daughter in 14S2. The power of Brandenburg de¬ 
clined with his death. It is said that the old warrior, who had 
spent the greater part of his life either in fighting against the towns 
which desired to maintain their independence, or the princes who 
sought reforms, or in purely dynastic struggles, realized at the end 
of his life that military strength was usele.ss so long as Germany 
had no sound peace, no good system of law and no general 
currency. 

See Das kaiscrUche Bitch dcs Markgrafen Albrecht Achilles, Vorkur-^ 
fursiliehe Periode, i44o~"po, ed. by C. Hoefler (Bayreuth, 1850) ; 
Kurfurstlkhe Periode, cd. by J. von Minutoli (1850) ; Quellrnsamm- 
lung zur Gcschichle des Hanses Hohenzollern, Band 1., ed. by C. A. H. 
Burkhardt (Jena, 1857) ; O. Franklin. Albrecht Achilles und die 
Nuremberger, 1440-^^ (i 860 ); PoUlische Korrrspondenz des Kurfur- 
sten Albrecht Achilles, 1470-86, cd. by F. Priebatsch (Leipzig, 1894- 
98) ; J, G. Droysen, Geschichlc der prcussischen Politik (1855-86). 

ALBERT ( 1490-1545), elector and archbi.shop of Mainz, and 
archbishop of Magdeburg, was the younger son of John Cicero, 
elector of Brandenburg, and was born June 28, 1490, and died at 
Aschaffenburg Sept. 24, 1545. In 1513 he became archbishop of 
Magdeburg and administrator of the diocese of Haibcrstadt. In 
1514 he obtained the electorate of Mainz, and in 1518 was made a 
cardinal. 

Meanwhile to pay for the pallium of the see of Mainz and to 
discharge the other expenses of his elevation, Albert had bor¬ 
rowed a large sum of money from the Fuggers, and had obtained 
permission from Pojie Leo X. to conduct the sale of indulgences 
in his diocese to obtain funds to repay this loan. For this work he 
procured the services of John Tctzcl, and so indirectly exercised 
a potent inffucnce on the course of the Reformation. When the 
imperial election of 1519 drew near, the elector’s vote was eagerly 
solicited both by the jiartisans of Charles (afterwards the Em¬ 
peror Charles V.) and of Francis I., king of FTance, and he 
appears to have received a large amount of money for the vole 
which he cast eventually for Charles. Albert’s large and liberal 
ideas, his friendship with Ulrich von Hutten, and his political 
ambitions, appear to have raised hopes that he would be won 
over to the reformed faith; but after the peasants’ war of 1525 
he ranged himself definitely among the supporters of Catholicism. 
He was nevertheless compelled to grant religious liberty to the 
inhabitants of Magdeburg in return for 500,000 fforins. 

During his latter years indeed he showed more intolerance 
towards the Protestants. Albert adorned the Stiftskirchc at Halle 
and the cathedral at Mainz in sumptuous fashion, and took as 
his motto the words Dominc, dilrxi decorum damns tuac. A gen¬ 
erous patron of art and learning, he counted Elrasmus among his 
friends. 

See J. H. Hennes, Albrecht von Brandenburg, Erzhischof von Mainz 
und Magdeburg (Mainz, 1858) ; J. May, Der Kurjiirst, Kardinal, und 
Erzhischof Albrecht II. von Mainz und Magdeburg (Munich, 1865- 
75) ; W. Schum, Kardinal Albrecht von Mainz und die Erfurlen 
Kirchenreformation (Halle, 1878) ; P. Redlich, Kardinal Albrecht von 
Brandenburg, und das neue Stift zu Halle (Mainz, 1900). 

ALBERT (FRIEDRICH RUDOLF ALBRECHT), 

Archduke (1817-1895), Austrian field-marshal, the eldest son of 
the Archduke Charles (Karl Friedrich), was born Aug. 3, 1817, in 
Vienna. After having been educated under the careful superin¬ 
tendence of his father, he entered the Austrian army as a colonel 
of infantry in 1837, and was transferred to the cavalry arm in 
1S39, and became a lieutenant-field-marshal in 1843. Ue learned 
the art of war from Radetzky. At this time the Austrian generals 
and staff officers had committed themselves blindly to the strate¬ 
gical method of the Archduke Charles, the tradition of whose 
practical soldiership survived only in Radetzky and a few others. 
Albert chose to follow Radetzky, and was thus saved from the 
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pscutlo-scirntifjc pedantry which brought defeat to the Austrian 
arms in 1850 and in 1866. 

He fought under Ra<lctzky as a volunteer throughout the cam¬ 
paign of 1848, having been present at the action of Pastrengo and 
the battles of Santa Lucia and Custoaza. In the following cam- 
I)aigTi he applied for and obtained the command of a division in 
the 2nd corfis (under d’Aspret, though his previous grade had 
been that of (ommander-in-chief. The splendid fighting of the 
corps at Novara was decisive, and Radetzky named d’Aspre, 
Count Thurn, an<i the archduke as the general officers worthy of 
the greatest rewards. In 1H50 he became a general of cavalry, 
and in 1851 military and civil governor of Hungary, a position 
whi( h he retained until 1800, when he was relieved at his own 
ref|uest. 

Soon afterwards he was appointed to .succeed Radetzky as com¬ 
mander-in-chief in Italy, and in 1863 he was promoted to the 
rank of field-marshal. When W’ar became imminent in 1866, the 
archduke took command of the field army in Italy. For the story 
of the campaign of 1866 in Italy, scr Italiav Waks. The 
operation.s of the archduke, who (iis[)o-.(d of considerably in¬ 
ferior forces, were crowned with success in the brilliant victory 
of Custozza (June 23), and his reputation as a general-in-chicf 
was lirmly established during only eight days of field operations, 
though it is jiossible that his chief of staff, Lieutonant-Field-mar- 
shal von John, contributed not a little to the success of the Aus¬ 
trian arms. 

The result of Custozza was the retreat and complete immobili¬ 
zation of the whole Italian army, so that Albert was able to dis¬ 
pat ch the greater part of his troops to reinforce the Bohemian 
army, when, after having been defeated by the Prussians, it fell 
back on V'ietina. On July 10 the archduke \vas summoned to 
Vienna to lake supreme command of the fore es w'hich were being 
collected to defend the capital, but peace was made before further 
hostilities took place. From this time, under various titles, he 
acted as inspiH tor-general of the army. 

Like his father, and with better fortune, he was called upon to 
reorganize the military .system of his country on an entirely new 
jilan, learned, as before, by defeat. The principle of universal 
short service, and the theory of the armed nation, were neces¬ 
sarily the groundwork of the reforms, and the consequent prepa¬ 
ration of all the national resources for their task in war, by the 
superintendence of peace administration, by the skilful conduct 
of manoeuvres, was thenceforward the task of his lifetime. In 
1870 he conduetc-d the military negotiations preparatory to an 
alliance with France, which, however, was not concluded. He 
retained jicrsonal control of the army until his last illness, which 
he contracted at the funeral of his nephew Francis, ex-king of 
Naples. His only remaining brother, the Archduke Wilhelm, had 
died a few months before, as the result of an accident. He him¬ 
self died Feb. t 8, 1895. His only son died in childhood, and his 
nephew Archduke Frederick (born 1856) inherited his great pos¬ 
sessions, including the Albertin.i, a famous collection of books, 
manuscripts, engravings and maps, founded by Duke Albert of 
Saxe-Teschen. 

Amcmir the military works of the .Archduke Albert, Vber die. Vrrant^ 
wortlichkeit im Kriffle created a sensation, and was translated into 
English and French. lie also W'rote Gcdankrn iihet dem Militdrgeist; 
Vher dir hdherr Lriluti}^ im Kricf^r; and Krithche Betrachtungen iiber 
den Feldzug 1S06 in Italirn. He was the principal editor of the military 
works of his father. 

See Mathes v. Bilabnu*ck, “Gedenkrc'de auf Wciland Sr. K. u. K. H. 
Erzh. Albrecht." Mil.-Wtssensehajll. Verein (1895) ; Tcuber, F. M. 
F'rzh. Albrecht, cin Febensbild (V ienna, tSos) ; Duncker, F. M. Erz~ 
henog Albrecht (Vienna and Prague, 1897). 

ALBERT, also named Ai.f.xa.vdre M.artin (1815-1895), the 
first industrial working-man to enter a government, was a mem¬ 
ber of the I'rench Provisional Republican Government in Feb. 
1S48. He signed all decrees “Albert, ouvricr,'' and followed 
implicitly the guidance of Louis Blanc (q.v.). He was sentenced 
to ten ye.irs’ deportation on political grounds in 1849. 04 his 
release he secured employment as a gasworker. 

ALBERT, Madame (c. 1805-1846), French actress, wdiose 
maiden name wa.s Th(^r^se V'ernet, wms born of a family of players. 
Her grace, beauty, and distinction of manner made her the idol 


j of Paris, and her circle of admirers was widened by long tours 
of the provinces and abroad. 

ALBERT (OF AIX) (fl. c. A.D. 1100), historian of the first 
crusade, was canon and custos of the church of Aix-la-Chapelle 
He wrote a Historia Uierosolymitanae expeditionis or Chronicon 
literosolymitanum de hello sacro, a work in 12 books, between 
1125 and 1150. This book gives the history of the first crusade 
and of the Latin Kingdom of Jerusalem down to 1121. It was 
w'ell known during the middle ages, and was largely used by 
VV'illiam, archbishop of Tyre, for the first six books of his Belli 
sacri historia. The first edition of the history was published at 
Hdmstadt in 1584, and a good edition is in the Recueil des 
kistoriens des croisades, tome iv. (Paris, 1841-87). 

.See M. Pigeonneau, Le Cycle de la crpisade et de la jamille de 
Bouillon (1877J ; F. Krebs, Z.ur Kritik Alberts von Aachen (Muenster, 
1H81) ; II. vcjn Sybel, Geschichtc des ersicn Kreuzzuges (Leipzig, 1881) ; 
M. KuglcT, Albert von Aachen (Stuttgart, 1885) ; F. Vercruysse, Essai 
critique siir la chrunique d'Albert d’Aix (Liege, 1889). 

ALBERT, LAKE (A. NYANZA), Uganda, situated in 
U (/ to 2“ 17' S., and 30° 30' to 31" 35' E. Its greatest length is 
100 mi., its greate.st breadth 22 mi., and its greatest depth 55 ft. 
The area is approximately 1,640 sq.mi.; /.c., about the size of Lan- 
ca.shire. The height of the lake surface above sea level is given as 
2,037 ff-. but this is liable to seasonal and other tluctuations. 

The lake lies on the floor of the western branch of the Rift 
valley. Thermal springs occur at Kibiro, and again between the 
Murchison falls, on the Victoria Nile, and Wadelai. At Kibiro 
salt springs are exposed on the strand in the dry season, and 
give rise to a native trade in salt. At the southern end of Albert 
Nyanza is a wide plain, traversed by the Semliki river, w'hich 
enters the lake through a .swamp of tall weeds, chiefly ambach 
and jxipyrus. On both the eastern and western sides the walls 
of the Rift valley are close to the lake, the water in many cases 
w’ashing the base of the cliffs. Elsewhere the narrow foreshore 
i.s thickly wooded. The ascent to the plateaux is generally by a 
series of abrupt steps. On the western side the mountains pre¬ 
sent many pointed and conical summits, some of which may be 
nearly 8.000 ft. above the lake; on the eastern side the cliffs 
rise sharply for 1,000 to 2.000 ft. On either coast wild ravines, 
densely wooded, break the outline of the mountains. Through 
these gorges and over the plateau-edge fall magnificent cascades. 
Towards the north the hills recede from the coast and on both 
sides flats extend for distances varying from 5 mi. to 15 mi. On 
the eastern side, 92 mi. from the southern end of the Nyanza, the 
Victoria Nile enters the lake, here not more than 6 mi. across, 
through a wilderness of woods, the delta of the Nile extending 
over 4 mi. The mouth of the main stream is obstructed by a bar 
of its owm formation; the current is sluggish; there are many side 
channels, and the appearance of the lake gives no hint that a 
great river has joined its waters. For 5 mi. or 6 mi. north of the 
junction of the Victoria Nile the lake suffers no material diminu¬ 
tion in width. Then, however, the eastern and western shores 
approach each other, and a current is perceptible flowing north. 
The lake has become the Bahr-el-Jebel, or Mountain river, as 
thi.s section of the Nile is called. Albert Nyanza is shallow; at 
its southern end the water for a considerable distance is not more 
than 3 ft. deep. The deepest soundings give only 50 ft. to 55 ft., 
the average depth being 30 to 40 ft. 

The Albertine Basin of the Nile. —Albert Nyanza receives 
the whole of the drainage of Edward Nyanza and the Semliki 
river, and with them forms the “Albertine” Nile system. Its 
waters, as stated above, mingle with those of the Victoria Nile. 
There is evidence of very considerable shrinkage in the size of 
these lakes. Within human times the level of Albert Nyanza ap¬ 
pears to have been 1,000 ft. higher than it is at present. The 
causes of this fall have not been fully explained. Both tectonic 
and climatic agencies may be involved. River erosion is probably 
also a complicating factor. In recent geologicTil times the valley 
to the north of Edward Nyanza, then much larger than now, was 
blocked. The removal of the block led to the shrinkage of the 
lake and the formation of the Semliki, which found its way to 
the more northern lake—Albert Nyanza. Gradually the Semliki 
eroded its bed, and consequently the level of Edward Nyanza 
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continued to fall. The process continues but is checked by the 
existence of the rock barrier which stretches across the Semliki. 
This stream leaves Edward Nyanza at its northwest end in 0® 8' 
30" S., and after a course of about 160 mi. enters Albert Nyanza 
in I® 9' N. In its upper and in its lower course the river flows 
either through high alluvial plains, in which it has scored a deep 
channel, or across swamp land. In the middle section, which has 
a length of some 75 mi., the river runs in a deep narrow valley 
covered with the densest forest. On the west this valley is 
bounded by the Congo mountains, which form the wall of the 
Rift valley, on the east by the mighty range of Ruwenzori, whose 
heights tower over 16,000 ft. above sea level. In this length of 
75 mi. the river falls in cataracts and rapids over 800 ft. 

Albert Nyanza, on the other hand, is threatened in the distant 
future with destruction from another cause—the Ailing of its 
bed by the alluvium poured into it by the Semliki, the Victoria 
Nile and other streams. The Semliki receives directly or indirect¬ 
ly the whole of the drainage of Ruwenzori, and also that of the 
eastern face of the Congo mountains as well as the drainage 
basin of Edward Nyanza. The Semliki, as it emerges from the 
region of forest and cataracts and deposits much of its burden, 
becomes sluggish as its slope flattens out. This process has 
formed a large plain at the south end of Albert Nyanza, which has 
seriously encroached upon the lake. At the northern end of the 
lake the sediment brought down by the Victoria Nile is producing 
a similar effect. Nynmsasi, which w'as an island at the south¬ 
west end in 1889, has become a peninsula. Islands which in 1876 
were on the cast coast no longer exist; they now form part of 
the foreshore. On the other hand, the shrinkage of the lake level 
caused the appearance in 1885 of an island where in 1879 there 
had been an expanse of shallow water. It seems probable that, 
in a jxiriod geologically not very remote, the “Albertine” 
system will consist of one great river, extending from the 
northern slopes of the Kivu range, where the Ruchuru has its 
rise, to the existing junction of the Victoria Nile with Albert 
Nyanza. 

The combined drainage area, including the water surface of 
Edward Nyanza, the Semliki and Albert Nyanza, is some 16,60c 
sq.mi. Throughout this area the rainfall is heavy (40 in, to 60 in. 
or more per annum), the volume of the Semliki in flood being 
not less than 700 cu.mi. per second. Of the water received by 
Albert Nyanza annually (omitting the Victoria Nile from the 
calculation) between 50% and 60% is lost by evaporation, while 
24,265,000,000 cu.mi. are annually withdrawn by the Bahr-el- 
Jebel. The ‘‘Albcrtine” system plays a comparatively insignificant 
part in the annual flood rise of the White Nile, but to its waters 
are due the maintenance of a constant supply to this river 
throughout the year. 

Discovery and Exploration. —Albert Nyanza was first 
reached by Samuel Baker on March 14, 1864, near Vacovia, a 
small village of fishermen and salt-makers on the east coast. 
Albert Nyanza was entered on his map as a vast lake extending 
about 380 mi. But the circumnavigation of the lake by Ge.ssi 
Pasha (1876) and by Emin Pasha in 1884 showed that Baker 
had been deceived as to the size of the lake. The lake forms part 
of the (British) Uganda Protectorate, but the northwe.st shores 
were leased in 1894 to the Congo Free State. Of this leased area 
a strip 15 mi. wide, giving the Congo state a passageway to the 
lake, was to remain in its possession after the determination of 
the lease. (See also Nile.) 

Bibliography. —W. Garstin, Report upon the Basin of the Upper 
Nile (Egypt, No. 2, 1904); H, G. Lyons, The Physiography of the 
River Nile and Us Basin (Cairo, 1906); J. W. Gregory, The Rift 
Valley and Geology of East Africa (1921); E. Krenkel, Geologic 
Afrikas (1925). 

ALBERTA, province of the Dominion of Canada, created 
1905. Area 255,285 sq.mi. (land 248,800, water 6,485). Popula¬ 
tion 1941, 796,169. 

Geography and Geology. —Alberta has a natural geographi¬ 
cal boundary only on its western side, the watershed of the Rocky 
mountains. On the north the parallel of 60° N. separates it from 
the Northwest Territories, on the east the meridian of ito® W. 
from Saskatchewan and on the south the parallel of 49® N. from 


the United States. Geographically it is thus divided as between 
the wooded mountain slope from the hills, and the drainage 
basins of three river systems below. A small southern part of 
the province is drained by the Milk river, a tributary of the Mis¬ 
souri. Of the rest of the province the lower half, mainly prairie 
land, the more thickly settled portion, is drained by the waters 
and branches of the South and North Saskatchewan. The north¬ 
ern, less settled portion, a more rolling country of woods and 
grassland, is drained by the Athabasca and the Peace, which join 
in the Great Slave lake to form the Mackenzie river system flow¬ 
ing to the Arctic. 

Geologically the greater part of Alberta belongs to the interior 
continental plain showing in the southwest a general elevation of 
about 3.500 ft, and in the extreme northeast at the Great Slave 
river only 600 ft. The mountainside strip of the east cm slope of 
the Rockies is a part of the Cordilleran i)elt; the summits of the 
Rockies bordering Alberta show an altitude of 8,000 to 9,000 ft. 
with many peaks over 10,000, while the passes used by the rail¬ 
ways show 4,450 ft. for the Crow's Nest Pass station, 5,332 for 
Kicking Horse (C.P.R. main line) and 3,717 for Yellow Head 
Pass station (C.N.R.). The mountain gap between Alberta and 
British Columbia made by the junction of the Finlay and the 
Parsnip to form the Peace river (as yet (1943] uot utilized for 
railroad connection) has an altitude of only 2.000 ft. The alti¬ 
tude at Calgary (station) is 3,457 ft., and at Edmonton 2,183 
The northern section of the province is less level, the uplands 
(2,000 to 3,000 ft.) being torn into escarpments by the rapid 
waters of the Hay, the Peace and the Athabasca and rising be¬ 
tween these river courses to the Clear hills, the Buffalo and the 
Birch mountains. Tn the extreme north a small area about Lake 
Athabasca is geologically a i>art of the Laurentian shield. An ex¬ 
tended discussion of the geolog}^ of the prairie provinces and its 
relation to continental structure is to be found under the general 
article Canada. 

Climate. —Sir Frederic Stupart, director of the Meteorological 
Service of Canada (1894-1929) .said that “it is doubtful whether 
any other territory on the face of the globe has a climate as 
variable in the winter as that of Alberta.” The normal winter is 
cold, extreme cold persisting in some years from November to 
March, inclusive, but in others the Chinook winds, the warm 
winds from the we.st carried over the Rockies, dominate the 
winter. April shows an average temperature of 53® at Calgary, 
53® at Edmonton, 58° at Medicine Hat. The average July- 
August temperatures arc 75® at Calgary, 74® at Edmonton, 82® at 
Medicine Hat, with a usual summer limit of 90® and records of 
over 100®. The isothermal lines run from the Rockies to the 
United States border in a southeastern direction. The January 
mean tcmi>eraturc of o® passes a little north of Edmonton and 
crosses lower Saskatchewan to North Dakota. The line of —15® 
slants across northern Alberta passing Fort Vermilion on the Peace 
river and circling the lower Hud.son bay to Ungava. The four winter 
months December to March show averages: Calg.ary t8 °, Edmonton 
14®, Dunvegan 6° and Chipewyan —3®. The summer Isotherms arc 
complicated and diverge greatly from an cast to west direction to 
form loops. Most of the province shows July isotherms of 60® to 63®. 
The Peace river country round Dunvegan and tfie Lake Athabasca 
district have much the same summer heat as Calgary with longer sun¬ 
light. favouring growth. The average rainfall till the end of July is 
nearly equal to that of Ontario except in the drier southern belt. A 
change of wind from a northea.st blow to a southwestern Chinook at 
times changes the temperature from 20® below to 40® above zero in a 
few hours. To thb is largely due the frequent lack of snow over the 
southern prairies of Alberta. 

Resources. —The natural resources of Alberta are on a colossal 
scale. Of its total land area of 248,800 .sq.mi., 85,560 are classed as 
non-forcsled agricultural land present or potential, .51,080 as forested 
land fit to be cleared for agriculture. Of a total oi 93,080 sq.mi. of 
productive forest land, agricultural or otherwise, only 32,560 Is non¬ 
productive land, which al.so serves to shelter game and conserve rain¬ 
fall. The geological survey of Canada estimates the coal area of the 
province at 16,588 sq.mi. containing some 1,035,629/500,000 tons. Pe¬ 
troleum from the subterranean oil pool of the Turner valley (35 mi. 
southwest of Calgary) constitutes 97% of the Canadian output. Gco- 
luKical investigation points to the existence of similar pools along the 
.Alberta foothills. Natural gas is found abundantly in different locali¬ 
ties while the Tar Sands of the Athabasca offer a vast potential source 
of oil not yet put to commercial use. In point of water power Alberta 
shows available 24-hour horsepower (at ordinary six months’ flow) of 
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t,040,=500 lior.sqiowcr, In Icrin,-) of turbine installation this is e^iuai to 
ii p- as uKainst an installation (Jan, 1042) 72^997 i^P- 

This coinpare.s with a Canadian total available of .5.5,617,200 h.p. and 
installed 8,84.5,000 h.p. The developed water power of the U.S. is 27,- 
000,000 h.p.; all Euroix' 28,000,000 h.p.; the worhl 64.000,000 h.p. 
The fisheries of Alberta (white fish, pickerel, trout, etc., from its lakes 
and rivens) have been only recently seritm.-jly develojxrd. They show 
an increase in value froni ;>i76,000 in ity52 to nearly $.soo,ooo. 

History. —Alberta was originally a part of the Hudson’.s Bay Ter¬ 
ritory granted by the charter of 1670. It remained lonR unknow'n. 
Following the lead given by La Verendrve, Boucher, Sieur de Niver- 
ville, marie hi.s way across the plain.s arul set a temporary stockade, 
Fort Jonquh;re, at the foot of the Rockies in 1751. But even in 1774 
the Hudson’s Bay company had no post west of Cumberland House, 
established that year on the lower Saskatchewan. The North West 
company, formed in 178.5, rlisregarding the Hudson’s Bay company 
charter, first ixnctrated this em|)ty region. Under their auspices Alex¬ 
ander Mackenzie in lyHg descended the Alhaba.sra and the Mac¬ 
kenzie to the sea and in 1702 0 5 as( enderl the Peace river and crossed 
the Rockie.s to the Pacifie. Mackenzie foiiruled Fort Chipew>an (Lake 
Athaba.sca) in 17H0. Both companies founded po.st.s near Fxlmonton 
(i7<i5) but the fur trade developed northward. 

The present Allierla remained practically empty till i86<>, except for 
the seasonal movement of buffaloes and Indian hunti-rs and the passage 
of explorers, to the Roiky mountains. 

The transfer of the northwest in i860 from the Hudson’s Bay 
eompany to the new dominion led to surveys lor railroad.s (Sir Saiul- 
(ord Fleming 1871) and to the Homestead Act for settlement (187.5), 
the establishment of the Northwest Mounted Polite (187.5) and, on 
complelion of the Canadian Paritic railway (1885), to a rontinued in- 
tlux of .settlement from older ('anada, from overseas ancl at ross the 
border which assumed the proportions of ;in invasion after iqoo. Mi¬ 
gration from continental lsui()|x- w.is a .sfiecial feature. Settlement led 
to territorial government at first under the Northwest Territories 
act of 1875. .An act of i.H,k.> separated out four jirovincial “districts" 
(Assiniboia, S.iskalcbewan, .Alberta, .Athabasca) leaving west of Hud¬ 
son bay the area north of 60“ a.s Northwest Territories (sec article 
NoKTUWtHi Ti-HKtroKiK.s). Later in the same year Regina was estab¬ 
lished as the .scat of government. Here first aiipearcd on the map the 
name .Alberta (lower half of the present) as a tribute tei (Jiieen Victeiria, 
recalling the- rne-meiry ed the Prince Consort thremgh his daughter 
Princess Louise Albe-rta. At the census of rQoi Alberta anel Athabasca 
(tlic area now Alberta) had a peipulation of 7,5,022, t’algary of 4..502 
anel Edmonton etf 4.176. The euisuing rafiid settlement led in 1(105 lo 
the cre'ation of the present provinee of Alherta. Iteside tlie .sister prov¬ 
ince of .Sask.ile he‘wan. I'he- provinces had at once the stafu.s conferred 
l)y the British North America Aef of iMty but, to facilitate* settlement, 
the public domain remained under dominion control until iijzej when 
it was transferred lo the provinecs. (loud limes brought raviiel growth, 
with the organization of edeuation (University of Alherta at Felmonton 
1007), the firofessions and cultural lile Init with grain farming as the 
economic b.isis. 'Die iioinilation reached ,574,2f)5 in 1011 anel 588,.454 
in 1021, The service of Alberta in World War 1 belongs in general 
Canadian history. 

The ministerial government of the new iirovince was at first operated 
liy fiarties formed on the stamling model of conservatives and liberals. 
But the special agrarian interests of the province- led to the cre'ation of 
a Unite-d Farmers’ as.soe:ialion which jiresently entered the political 
sphere and gained control of the government in The United 

Farmers' policy was chietly connected with co-operative marketing of 
grain which gained great ascendancy and jirestige by the temporary 
success e)f provincial “pools" united !)>' a central marketing hoard for 
the prairie provinces I)e-pre.s.sion and the colkifise of prices proved too 
great a burden for the pools which gave jilaie to government regula¬ 
tions of wheat prite.s. 'fhe result led to the defeat of the furme-rs’ 
parties by the Social Credit partx-, led by William .Aberhart, which 
gaine-d oflice in i()55. This oigatiizalion adopted and adapted to its 
special u.se the .social credit doctrine of jiofiular purchasing pow-er as 
pronuilgated hy Major Douglas and others. When in oflice it under¬ 
took to iiass legislation for forced conversion of the puhlic debt, or 
cancrllalion, whole or partial, of existing land mortgages, the issue of 
provincial paix-r money in the form of legal tender certificates and the 
re.striction of the press. All these measures undcrwcni judicial revision 
and abrogation by both local and federal rlisallownnce, and by the 
(le'cisions of the' supreme court of C'anada and then of the privy coun¬ 
cil For details of this comjrlicateel record .st'o the Annuj/ Reports of 
the federal de'jiartment of justice and the special Roivell Sirois Report 
of t\)4o and the ( uve jor Albcrtii as presented hy the province under 
that name to the above commission. At the time of the outbreak of 
World War 11 in lej u) the province was paying a reduced interest on 
Its public debt but no capital payments on bonds fallen due. 
Population. —The population of Alberta, census of it)4T, was 
796,1(11;; Calgary 88,(>04, Kdnio.nton r;,s,8i7. In racial origin owing to 
migration as de'seribed abovt- it is more varied than the pt'ople of any 
other Canadian province The Canadian ce-nstis classification did not 
show .Americans (of the U.S.) ns a racial class but distributed them by 
origin. Taken thus the population of Alherta Is .5.5% British. lorz- 
German, 7.5% Ukrainian, .5% French, Norwegian, 7.S% Polish. 
17% Dutch, i.()% Italian, and the rest various with 2% native 
Indian. 


' Finance. —The province of Alberta had at its inception a public reve¬ 

nue of $1,425,059 which had grown by 1940 to $24,410,040. The gross 
public bonded (debt, nil in 1905, reached $29,000,200 in 1916 and $127,- 
974»5J7 in 1940. The chief sources of revenue are dominion subsidies, 
gasoline taxes, succession duties, corporation taxes and revenue from 
liquor control. 

Agriculture. —In the economy of Alberta agriculture naturally 
fills the largest place. Its relative place may be gauged from the fol¬ 
io w'ing data, collected in 19,58; total gross value of production in 
Canada $5,693,000,000; in Alberta $311,000,000 (compare Ontario 
leading with $2,595,000,000); total gross value of agriculture production 
in Canada $i,039,0(X),ooo; in Alberta $150,823,000 (compare (Ontario 
leading with $292,938,000). Of the Alberta gross production, field crops 
were valued at $111,044,000 almost equal to the Ontario total $14.^)- 
7,54.000 and gre?atcr than those of any other province. The quinquen¬ 
nial prairie census of 1936 .showed agriculture as constituting in value 
of product 56% of the industry of the province as compared with 
28% for manufactures, 8% for mining and only 8% for all minor 
indu.stries. 

Agricultuic in Alberta has been greatly aided by irrigation of the 
drier areas. .Surface wafers arc vested in the crown and the Irrigation 
Districts Acts of Alberta (c.i i4.R.S.,A.i922 with amendments) provide 
for forming districl.s, initiating projects and raising loans by local 
votes. The chief sources of waiter are the Bow, the Si. Mary and the 
Oldman rivers. The irrigation ehannels already in operation repre.sent 
3,678.5 mi. The total irrigable area of the 12 major projects as re¬ 
ported in 1940 was 846,091 acres and tlie area already irrigate-d 3f),‘5,,507 
acres. The total acreage under field crops in Alberta in 19.51 was 13,- 
250,500 acres. The Canadian Pacific railway, which first initiated irri¬ 
gation in the Lethbridge section, has constructed three large systems, 
the Western (Bow river), W'ith 218,000 ac. irrigable; the Lethbridge 
(St. Mary river), 100,000 ac., ancl the Eastern (Bow river), 281.000 ac. 
now'transferred to other ownership. In .-iddition to the 12 major proj¬ 
ects as above there were in 194.5, some 586 private irrigation sxstems 
covering 68,1.57 irrigable acres. 

An elaborate classification of the various type's of fanning in opera¬ 
tion in the prairie provinces was made for the first time in the Quin¬ 
quennial cen.sus of 1936. It dislinguLshed wheat farms, coarse grain 
larms, hor--e farms, cattle farms, inixecl stock, etc. It showed wheat 
farms as the most im^iorlant and universal lyiie, making u|i, along 
with general farms, great or small, 79.{) a of all the farms. (.See 
Ca.naim; Produils and Industry ) 

Crops. —In Alberta the maximum area planted in spring wheat w.as 
in the year i(;40, 8,667.000 acres (yield 20,8 hu. per ac.), as compared 
with oats 2,645,000 acre's (yield .58.9 bu. jx-r ac.) and barley i,ii5.oco 
acres (yierlcl 28.7 bu. per ac.). Rye (planted both siiring anel fall) is 
a le,s.ser crop, in 1940, 117,000 acres (yield 16.9 hu. per ac.). Peas and 
beans are small crops, about i,(X)0 acres each. Sugar beets expanded 
from 14,000 acres in ic;35 to 24,000 in 1940. In Canada at large the- 
gross value of agricultural products for 11)41 was at its highest since 
1929. In Alberta, as in Sa.skatchew’an, summer drought drastically cur¬ 
tailed field crop.s. Statistics show for Alberta, for 1941, field crops 
•$9.5-6.50,000 (compare 1940, $136.572,000) ; farm animals .$67,405,000 
(compare 1940, $47,801,000), wool $819,000, milk $18,225,000, fruit 
and vegetables $3,790,000, poultry and eggs $7,069,000, fur farming 
.$806,000. fibre flax .$8,o(X), clover and grass seed $579,000, honey .$389,- 
000. Toh.'icco is returned at nil for the prairie provinecs. 

Government Aid. —Extensive’ and detailed a.ssistance to the 
farming community is given by the provincial department of agri¬ 
culture. Fixix-rt agriculturists located in 16 different districts conduct 
short cour.ses, field days and lecture demonstralion.s. Publications on 
agriculture and home economics arc distributed free. About ,550 stu¬ 
dents attend each year the .schools of agriculture at OlcLs and \’er- 
milion, each school having a demon.slration. A provincial horticultural 
station is maintained at Brooks. For young people on the farms there 
have been established 175 junior clubs ancl some 91 annual school 
fairs enrouraging agricultural study. A number of organizations en¬ 
courage the improvement of stock, of dairying, of poultry raising, the 
pre.servation of fi.sh and game and the work of about i.ooo bec-keepers. 

Manufactures. —.As in all the prairie provinecs manufactures in 
.Alberta occupy a secondary place and arc confined to secondary 
forms of manufacture rather than the heavy industries. Of particular 
importance are the 44 flour mills of the province, and the meat pack¬ 
ing plants of Edmonton, which in 1942 had the large.st output of any 
city in Canada. Other manufactures in Edmonton are those of furni¬ 
ture, general lumber, biscuits and clothing. The manufactures of (^al- 
gary include meat packing, woodwairking, oil refining and a nitrogen 
plant. The total value of manufactures in the province wa.s reported 
at (gross) S87474.080. At the latest complete classification (1939) 
Calg.iry w'as reported as having 191 establishments wdth 4,225 em¬ 
ployees; Edmonton 179 with 4,455; Medicine Hat 23 with 577; and 
LethVjridge 51 with 413. 

Transport and Communications. —The southern half of Al¬ 
berta is well supplied v ith railways now extending northward to con¬ 
nect with steam navigation down the Mackenzie river system. The 
total mileage in 1940 apart from second tracks and siding.s was 5,751. 
The Canadian Pacific railway, the first road constructed across the 
province, created the town of (Calgary as a proper junction point for 
a line on the North Saskatchew-an at Fort Eelmonton. The Grand 
Trunk Pacific (later Canadian National), initiated in IQ03, completed 
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Plate I 



VIEW OF LAKE LOUISE IN THE CANADIAN ROCKIES 

Lake Louiie, viewed from a trail along the edge of the water looking toward Mt. Lefroy i i the left, and Mt. Victoria In the centre, both 
crowned with glaciers. In the early morning perfect pictures of the glaciers are mirrored i the depths of the blue and green shaded waters 
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ALBERT EDWARD NYANZA—ALBERTUS MAGNUS 


in igi5, was built across the more fertile valley of the South Sas¬ 
katchewan to pass through the Yellow Head pass and so to Van¬ 
couver by the Valley of the Fraser with a nortWrn branch to reach 
the Pacific 500 mi. further north at the mouth of the Skeena river 
(Prince Rupert). There is a third railway route, the most southerly 
and the shortest, through the Rockies via the Crow’s Nest pass by 
the Canadian Pacific railway. From both of the present railw'ay .sys¬ 
tems branch lines reach various points in the southern province. North¬ 
ern connections from Edmonton are made by the Canadian Pacific to 
the Athabasca river. Waterways (Fort McMurray) and across the 
Peace river valley (C.P.R.) to Hines Creek and to Dawson Creek 
(B.C.), just beyond the provincial boundary. This point became in 
1942 the railhead for the Alaska highway, military and international 
connecting with rail at Fairbanks. Alaska. The Banff-Jasper highway, 
completed in 1940, connects Banff, Lake I.ouisc and Jasper. 

Sec Canadian Census: Canada Year Book (annual); J. Blue, J/is- 
tory of Alberta (1929). (S. Lea.) 

ALBERT EDWARD NYANZA: see Edward, Lake. 
ALBERTI, DOMENICO (c. 1710-1740), Italian musician, 
achieved unawares something like immortality in mu.sical history 
as the writer of dozens of sonatas in which the melody is sup¬ 
ported from beginning (0 end by an extremely familiar, but now¬ 
adays little-esteemed, formula of ari>eggio accompaniment, con¬ 
sequently known as the Alberti bass. 

ALBERTI, LEONE BATTISTA (1404-1472), Italian 
painter, poet, philosopher, musician and architect, was born in 
Venice on Feb. 18, 1404. He was so skilled in Latin verse that 
a comedy he wrote in his twentieth year, entitled PhUodoxius, 
deceived the younger Aklus, who edited and published it as the 
genuine work of Lepidus. In music he was reputed one of the 
first organists of the age. At Rome he was employed by Pope 
Nicholas V. in the restoration of the papal palace and of the 
foundation of Acqua Vergine, and in the ornamentation of the 
magnificent fountain of Trevi. At Mantua he designed the church 
of Sant’ Andrea, at Rimini the Church of San Francesco, which 
is generally esteemed his finest work, and in Florence the principal 
fagade of the church of Santa Maria Novella, as well as the palace 
now known as the Palazzo Strozzi. His most important treatise 
is that on architecture, De Re Aedificatoria, which was translated 
into Italian, French, Spanish and English. 

Sec Passrrini, Gli Alberti dt Firenze (1869-70); Mancini, Vila di 
Alberti (Firenze, 1882) ; V. Hoffmann, Studien zu Leon Battista 
Alberti's zehn Biichcrn: Dc Rc Aedificatoria (Frankcnbcrg, i88j). 

ALBERTINELLI, MARIOTTO (1474-1515), Italian 
painter, was born in Florence, and was a fellow-pupil and partner 
of Fra Bartolommeo, with whom he painted many works. His 
chief paintings are in Florence, notably his masterpiece, the 
“Visitation of the Virgin” (1503) at the Ufiizi. 

ALBERTINI, LUIGI (1871-1941), Italian journalist and 
politician, was born at Ancona Oct. 19, 1871, and after gradu¬ 
ating in law took to journalism. In 1896 he joined the staff of 
the Milan nevv.spapcr, II Corricrc della Sera, and in 1909 became 
editor and chief proprietor. Under his guidance Jl Corrierc 
became the foremost journal in Italy. In 1914 Albertiiii was 
nominated senator and showed himself a convinced interv'cnlion- 
ist. After 1918 II Corrierc wa.s steadily antisocialist. Alber- 
tini at first sympathized with fascism, but when the movement 
began to aspire to seize power by violence he opposed it. When 
the Black Shirt squadre occupied Milan they forced II Corricre 
to suspend publication, but Mussolini afterwards revoked the sus¬ 
pension. In parliament Albertini made several important speeches 
against the government and, after the Matteotti affair, against 
Mussolini in particular. His paper was frequently confiscated un¬ 
der a decree restricting the liberty of the press. Albertini’s oppo¬ 
sition to fascism led, in 1925, to a final and compulsory severance 
of all his connection with II Corrierc. Ilis death in Rome was re¬ 
ported Dec. 30. 1941. 

ALBERTITE, a pyrobitumen (see Bitumen) so named from 
the type occurrence in Albert county, New Brunswick, It is jet 
black in colour, has a brilliant lustre and a conchoidal to hackly 
fracture. It occurs typically in veins up to many feet in thickness 
and is a derivative of petroleum. (J. R.) 

ALBERT LEA ^ Minnesota, U.S.A.; the county seat 

of Freeborn county; the population, predominantly Scandinavian, 
was 10,169 in 1930, and 12,200 in 1940 by the federal census. It 
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is on Cedcral highways 65, 69 and 16, and is served by the Rock 
Island, the Chicago, Milwaukee, St. Paul and Pacific, the Illinois 
Central and the Minneapolis and St. Louis railways. The city is 
between Lake Albert Lea and Fountain lake in the central part of 
southern Minnc.sota. 

Diversified manufactures include stoves, tools, barn equipment, 
meat products, laminated rafters, insecticides, malted milk ma¬ 
chines, road building machinery, concrete blocks, fertilizer, gaso¬ 
line lanterns and small appliances, and glass washing machines. 
Butter and milk products arc manufactured in large quantities and 
command premium prices in eastern markets. 

The city takes its name from Col. Albert Miller Lea (1808-91) 
a West Point graduate (1831) who visited the area in 1835 as 
topographer with the U.S. dragoons. Col. Lea wrote extensively 
of the area and is credited with naming the state of Iowa. A post 
office wa.s established at Albert Lea in 1855, and the city received 
its charter in 1878. The city has a council-manager fonn of 
government. 

ALBERT MEDAL, a British decoration instituted in 1866 
as an award for signal acts of bravery in saving life at sea, and 
extended in 1877 to acts of bravery on land. The conditions 
governing the award were amended in 1905. There are two 
classes, each with two divisions. The medal, which is in gold 
for the 1st class and bronze for the 2nd, is oval, and bears the 
monogram V.A. 

The ribbon is cither blue (for bravery at sea) or crimson (for 
braverv ashore) with white vertical stripes. 

ALBERT PIKE HIGHWAY, a western thoroughfare, 
running from Hot Springs, Arkansas, through the Ozark mountains 
to Colorado Springs, Colorado. 

Ft. Smith, Mu.skogec, Tulsa, Dodge City. La Junta and Pueblo 
arc some of the cities that lie along its path. It was named after 
Albert Pike, U.S. author, soldier and explorer who first passed 
over the route in an expedition to Santa Fe. 

ALBERTUS MAGNUS, Albert OF Cologne (?i 206-1280), 
scholastic philosopher called doctor universalis. Albert was born 
of the family of the counts of BoUstadt, at Lauingen, in Suabia. 
In 1223 he joined the Dominican order, and after teaching in turn 
at Cologne, Flildcsheim, Freiburg, Ralisbon, Strasbourg, and again 
at Cologne, was sent to Paris from 1245-48, and there acquired 
great fame. (Roger Bacon, who was by no means friendly 
towards Albert, speaks of him as “the most noted of Christian 
scholars.”) When he returned to Cologne in 1248 to organize 
the stiidium gcncrale, Thomas Aquinas, who had been under his 
direction at Paris, went with him. From 1254-57 he was provincial 
of the German province, during which time he defended the 
Mendicants against the University of Paris and its spokesman, 
William of St. Amour. From 1260-62 he held the bishopric of 
Ratisbon. From that date to 1270, when he returned to Cologne 
as a lector, he seems to have been travelling about preaching a 
crusade in Germany and Bohemia, and undertaking various other 
ecclesiastical missions in W’iirzburg and Strasbourg. In 1277 
he returned to Paris to defend the doctrines of Aquinas against 
the condemnations of Bishop Tcmpicr. Albert’s works, which 
were mostly completed before 1256, were published in 21 folio 
volumes by Jammy at Lyons in 1651, and reprinted in 36 
volumes by Borguet (Paris, 1890). They include paraphrases of 
all of Aristotle’s works, a commentary on the Sentences of Peter 
Lombard, an incomplete Summa T/teologiae, a treatise against 
Avcrrocs, and the curious De Causis et Processu Universitatis — 
a work of Neoplatonic colouring. 

Albert has a remarkable affinity with the early Franciscan 
philosophers of Oxford; thus, his love of experimental science, 
and his knowledge of geography, astronomy, medicine, zoology 
and botany, are strongly reminiscent of Grosseteste and Bacon, 
while his interweaving of AristoteUan, Arabian, Jewish, Neo¬ 
platonic and Augustinian elements bears a close resemblance to 
the system of Thomas of York. However, as far as his Dominican 
successors are concerned, Albert’s chief influence seems to lie in 
his successful propagation of an esteem for Aristotle. Hence his 
project of “adapting Aristotle to the use of the Latin races” was 
fulfilled in spite of the intense distrust of Aristotle that bad been 
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aroused by the Paris condemnations of his works on natural 
science and metaphysics in 1210, 1215, 1231 and 1245. 

Sfe J. Sighart, Albertus Magnus, spin Lehen und seine Wissenschaft 
(1870;; Paget Toynbee, “Some Obligations of Dante to Albertus 
Magnus” in Romania (1895); E. Michael, Geschichtr d. deutsrhen 
Volkes vom /j Jahrh. v. iii. p. 445 srq. (for Albert’s scientific 

interests); A. Schneider, Die Psycholagie Alberts d. Gr. (1906); C. 
Haeumker, Wite.lo (i(>o8) (for Albert’s Neoplatonism) ; H. Lauer, Die 
Moraltheulogir Alberts d. Gr. (1911) ; P. Mandonnet, Siger de Brabant 
(iQii); L. (iaul, Alberts des Grossen Vrrhaltnis zii Plato (1Q13); 
G. von Ilertling, Albertus Magnus, Bcilrdgc zu seiner Wiirdigung 
(1Q14). 

ALBERUS, ERASMUS (c. 1500--1533), German humanist 
and poet, was born at Sprendlingen, near brankfort, and died at 
Neubrandenburg on May 5, 1 553. He was almost the only member 
of Luther’s party who commanfled an effective weapon of satire. 
He ridi( uled the b'ranciscan order in his Barfmser Mdnche Eulen- 
spicgel und Alkoran (1542, preface by Luther), and gave his views 
on church and state in a collection of fables entitled Biich von der 
Tugnid und Wrisheit (15S0). Some of his hymns are used in the 
Lutheran hymnal. 

BiMi.ior.RAi'iiY,— Das Burh van der Tugend und Wrisheit has been 
edited by W. Praune (1802) ; the lO Geistlkhe Licder by C. W. 
Stromberger (iSsv). Albcrus’s prose writings have not been reprinted 
in recent times. See F. Schnorr von C'arolsfeld, Erasmus Alberus 
( 1 894). 

ALBI, a city of south-west France, in the department of Tarn, 
4Sm. N.lv of 'Foulouse, on a branch line of the Southern railway. 
Pop. (1036) 27,085. It o(ruj)ies a commanding po.sition on the 
left bank of the Tarn, wbt'ro its valley broadens as it cmergc.s 
from the high Platrau Central towards the plain of Toulouse; 
a bridge crosse.s to La Madeleine (a suburb). 

Albi (Albiga) was cajaital of the Gallo-Roman Albigcnses, and 
later of the viscounty of Albigeois, a ficf of the counts of Toulouse. 
From the 12th century onwards its bishops encroached on the 
authority of the viscounts and, after the Alhigensian War, lost 
their e.slates, which pas.sed ultimately to the Crown. By a con¬ 
vention (i2r)4), the chief temporal power was granted to the 
bi.shops. A nucleus of narrow, winding streets is surrounded by 
boulevards, beyond which lie modem cpiarters. The cathedral of 
Saintc Cccile, a fine Gothic fortress-church built in 1277-1512, 
is without transepts or aisles; the rood-screen and the choir- 
enclosure.s (about 1500) are masterpieces. The 14th-century 
archbi.shop’.s palace to the north-cast is fortified. 

The church of St. Salvi belongs to the 13th and T5th centuries. 
There are dye-works, cement-works, coal-mines, glass-works and 
important flour-mills. Hats, cloth fabrics, umbrellas, artificial silk 
and agricultural imidements are also made. Trade is in wheat, 
wine, and prunes. Albi is the .seat of an archbishop (1678), a 
prefect, and ii court of assizes. It has tribunals of first instance 
and of commerce, a board of trade arbitrators and a chamber of 
commerce. 

ALBIA, a city of Iowa, U.S.A.. 6Sm. S.E. of Des Moines, 
in a fertile farming and stock-raising district and in the Albia 
coal field; the county .srat of Monroe county It is a junction 
point of the Burlington, the Wabash, and the Minneapolis and 
St. Loui.s railways, and is the northern lerminu.s of the Iowa 
Southern Utilities company. It has several industrial plants, and 
Is an important distributing centre for the coal and agricultural 
products of the region. The population in 1930 was 4.425; in 

1040. 

ALBIGENSES, the usual designation of the heretics—and 
more especially the Catharist heretics—of the south of France 
in the 12th and 13th centuries. This name api)ears to have been 
givTn to them at the end of the 12th century, but the designation 
IS hardly exact, for the centre of the movement was at Toulouse 
and in the neighbouring districts rather than at Albi (the ancient 
Albigii). The heresy, which had penetrated into these regions 
probably by trade routes, came originally from eastern Europe. 
The name of Hulgarian.s (Bougres) wa.s often applied to the 
Albigenses, and they always kei)t up intercourse with the Bogomil 
sectaries of Thrace. Their dualist doctrines, as described by 
controversialists, present numerous resembkinccs to those of the 
Bogomils (q.v.). and still more to those of the Paulicians, with 
whom they arc sometimes connected. It is exceedingly difficult, 


however, to form any very precise idea of the Alhigensian doc-' 
trines, as our knowledge of them is derived from their opponents, 
and the very rare texts which have come down to us, emanating 
from the Albigenses (e.g., the Rituel cathare de Lyon, ed. by 
Cunitz, Jena, 1852, and the Nouveau Testament en proven^al, ed. 
by Cledat, Paris, 1887), contain very inadequate information 
concerning their metaphysical principles and moral practice. 
What is certain is that, above all, they formed an anti-sacerdotal 
party in permanent opposition to the Roman Church, and raised 
a continued protest against the corruption of the clergy of their 
time. The Alhigensian theologians and ascetics, the Cathari or 
pcrjccti, known in the south of France as bons hommes or bons 
Chretiens, were few in number; the mass of believers {credentes) 
were perhaps not initiated into the Catharist doctrine; at all 
events they were free from all moral prohibition and all religious 
obligation, on condition that they promised by an act called coji- 
venenza to become “hcreticizcd” by receiving the consolamentum, 
the baptism of the Spirit, before their death or even in extremis. 

The first Catharist heretics appeared in Limousin between 1012 
and 1020. Protected by William IX., duke of Aquitaine, and 
soon by a great part of the southern nobility, the movement 
gained ground in the south, and in nip the Council of Toulou.so 
in vain ordered the secular powers to assist the ecclesiastical 
authority in quelling the heresy. The people were attached to 
the bons hommes, whose asceticism and anti-sacerdotal preach¬ 
ing impressed the masses, and the movement maintained vigorous 
activity for another hundred years, until Innocent III. ascended 
Ihe papal throne. At first he tried pacific conversion; but his 
envoys had to contend not only with the heretics, the nobles who 
protected them and the people who listened to them and ven¬ 
erated them, but also with the bishops of the district, who re¬ 
jected the extraordinary authority which the pope had conferred 
upon his legates. At last (120Q) the pope ordered the Cistercians 
to preach the crusade against the Albigenses. This implacable 
war, which threw the whole of the nobility of the north of I Vance 
against that of the south, and destroyed the brilliant Provencal 
civilization, ended, politically, in the Treaty of Paris (t22qL 
which destroyed the independence of the princes of the south, 
but did not extinguish the heresy, in spite of the wholesale 
massacres of heretics during the war. The Inquisition, however, 
operating unremittingly in the south at Toulouse, Albi and other 
towns during the whole of the 13th century and a great part of 
the 14th, succeeded in crushing it. There were indeed some out¬ 
bursts of rebellion, some fomented by the nobles of Languedoc 
(1240-42) and others emanating from the people of the towns, 
who were embittered by confiscations and religious persecutions, 
but the repressive measures w'ere terrible. In 1245, the royal 
officers a.ssisting the Inquisition seized the heretical citadel of 
Montsegur, and 200 Cathari were burned in one day. Moreover, 
the Church decreed severe chastisement against all laymen 
.sus\)ected of sympathy with the heretics (Council of Narbonne, 
1235; Bull Ad extirpanda, 1252). 

Hunted down by the Inquisition and now abandoned by the 
nobles of the district, the Albigcnses became more and more 
scattered, hiding in the forests and mountains, and only meeting 
surreptitiously. 

The sect, moreover, was exhausted and could find no more 
adepts in a district which, by fair means or foul, had arrived at a 
state of peace and political and religious unity. 

Bibliography. — See C. Schmidt’s Histoire de la secte des Cathares 
ou Albigeois (1849), which is still the most important w’ork on the 
subject. On the ethics of the Catharists, see Jean Guiraud, Questions 
d'histoire et d’archiologie chritienne (1906) ; and P. Alphand^ry, Les 
idies morales chez les hitirodoxes latins au dihut du XIID sidete 
(1903). See also under Cathars. 

ALBINO, a biological term (Lat. albus, white) for a pigment¬ 
less individual of a pigmented race. Pigmentation depends upon 
the presence and interaction in the tissues of colour-bases, chro- 
mogens, colourless in themselves, and ferments or enzyme.s which, 
acting upon the colour-bases, yield coloured products. If, there¬ 
fore, either of these ingredients of pigmentation is absent from 
the constitution of an individual, it must pierforce remain pig¬ 
mentless, albinotic, even though in the environment in which it 
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lives there are agents, such as sunlight, which are known to stim¬ 
ulate the production of pigment in the tissues of animals and 
plants exposed to their action. An albino is an individual whose 
tissues lack the power to elaborate either the ferments or the 
colour-bases. 

Jn man the general colour of the skin ranges from the fair, 
almost pigmentlcss, condition of the Scandinavian to the almost 
ebony blackness of the natives of certain parts of Africa. These 
differences have been employed in the classification of races into 
white, yellow, red, brown, and black. The colour of the skin 
proper is creamy white. To this is added a tinge of yellow due 
to the presence of a yellow pigment in the skin. A further in¬ 
gredient is black, due to the presence of minute granules of 
melanin, itself sepia in colour but, in masses, so completely ab¬ 
sorbing the light that it appears black. Lastly, the red colour of 
the blood circulating in the minute vessels of the skin adds its 
tint. It is possible, by using a spinning top with a combination of 
these colours, white, yellow, red, and black in different proportions, 
to match any particular skin colour, and it is found, when this is 
done, that in all pigmented skins all these four colours can be 
identified, and that different proportions of the yellow and the 
black in combination correspond to different racial skin colora¬ 
tions. The relative proportions of these two pigments vary greatly 
in different individuals and in different regions of the body of one 
and the same individual. 

Albinism is the condition, as estimated by this test, in which 
the black pigment is absent and in which the yellow is present 
only in relatively small amount. 

The eyes of the albino arc pink, this colour being the red of 
the blood circulating in the retinal blood vessels, as seen through 
the transi)arent tissues in front. The eyes are extremely sensi¬ 
tive to light and so the eyelids are kept partially closed, while 
blinking and a general wrinkling of the skin around the eyes are 
associated coniiitions which give to the all)inotic individual a 
characteristic appearance. The hair on all parts is white, and all 
tissues, such as the brain and spinal cord, which in the normal 
individual arc more or less pigmented, arc in the albino completely 
devoid of this melanin. 

In (he normal individual this black pigment would seem to 
serve a useful purpose. In the case of the pigmented eye, the 
intensity of the light falling upon the retina is adequately dimin¬ 
ished by the absorbing power of the retinal pigment, and this 
same melanin in the skin and hair, it is assumed with reason, 
protects the individual from the rays of the sun in tropical 
climes. The albino is seriously cmbarra.ssed in consequence of 
its deficiency, the albino animal much Ies.s so than the plant, 
however. Commonly in the breeding of corn or sorghum, when 
the self-fertilized seeds from an apparently normal green plant 
are sown, it is found that amongst the seedlings a number of 
spindling white plants make their appearance only to wither. 
They die because they lack the pigment chlorophyll, so essential 
in the manufacture of food, and therefore in the life of the plant. 
When the seeds of such an albino-producing plant are carefully 
sown and the number of chlorophyll-possessing and chlorophyll- 
lacking seedlings are counted, it is found that the greens out¬ 
number the albinos by about three to one. From this it is know'n 
that the parent plant was heterozygous for its character green, 
that albinism in plants as in animals behaves in inheritance as a 
simple Mendclian recessive, and that in the ca.se of these plants 
this character in the homozygous condition (see Mendelism) is 
lethal, since in the absence of chlorophyll the plant cannot 
assimilate its food. 

Albinism has been recorded in the great majority of the 
species, breeds, and varieties of domesticated animals and of 
cultivated plants. There are many records of instances of the 
condition among wild mammals and birds. In the case of man¬ 
kind it has been observed in most races and probably occurs in 
all. Its frequency is not known, but it is estimated at perhaps one 
in 10,000. To-day it is possibly most frequent among the Indians 
of Arizona and Mexico. Whatever may be the exact frequency 
of the aJbinotic in a species, it is certain, since the condition 
behaves as a Mendclian recessive, that there arc far more “car¬ 
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riers’’ than affected individuals in any race in which albinos 
appear, and that though originally the condition made its appear¬ 
ance as a “sport” or mutation, resulting from some definite change 
in the hereditary material of some one individual, since that 
lime its reappearance in the stock i.s the result of the shuffling and 
reshufiling of the hereditary factors in their transmission from 
generation to generation and of the matings of apparently normal 
individuals who, however, arc heterozygous for this particular 
character, not showing the taint but carrying it and transmitting 
it to their progeny. 

The differently coloured races of a species all have albinotic 
strains and the.se may each posstvss the colour-ba.scs or the fer¬ 
ments of the particular race to which it belongs. Albinos arc all 
alike in that they arc unpigmented, hut they differ remarkably in 
respect of their unexpressed pigmentation. Properly planned 
breeding experimentation reveals the hidden. Pigmented races 
are not coloured uniformly; there is always some suggestion of a 
differential regional distribution of pigment, some indication of a 
pattern, and breeding experimentation has shown that the hered¬ 
itary factors for the different patterns are transmitted from one 
generation to another quite independently of those which relate 
to the ac tual colour of the skin or coat. Thus it is that an albino 
that cannot exhibit a pattern because it has no colour can possess 
in its hereditary constitution factors for one or other of the 
various patterns. It is known, for example, that when a pure¬ 
bred self-coloured mouse is mated with an albino, the pattern 
of the coats of the offspring is determined by hereditary factors 
that are known to be absent from the self-coloured stock and to 
be present in the stock out of w^hich the albino was derived. 

So far, complete albinism only has been discus.sed. Partial 
albinism is also known, and a study of this condition reveals the 
fact that the interaction of colour-base and colour-developer is 
conditioned by such agencies as temperature. The Himalayan 
rabbit is an excellent example of partial albinism. In this breed 
the eye is pink and the fur of the body is unpigmented, but the 
ears, legs, tail, and no.se are black. Jt has been shown that if an 
area of the white-furred body is shaved and thci animal kept in 
the cold (5-9'’C) the new fur that grows is black, whereas if 
the animal is kept in a warmed room, (he new fur is white as 
before. The baby coat of the Himalayan is all white and the 
pattern develoi)s after a few wec'ks when the young arc moving 
freely about. But if the naked baby rabbit is taken from the 
rt-st for about ten minutes on two successive days and exposed to 
a tc'mi)erature of about i7°C, and especially if it is sponged with 
cold water, the fur wh<*n it is developed later is black all over the 
body. It follows that the essential ingredients for pigmentation 
are present in all parts of the skin hut that ordinarily the pig¬ 
ment is elaborated only in certain well-defined areas. The Hima¬ 
layan is a self-coloured race, but the power to elaborate pigment at 
ordinary temperatures differs in different regions of the body, 
certain areas i)eing albinotic because normally the temf)erature of 
these parts i.s not that at which the enzyme and colour-base which 
are undoubtedly present can in their interaction yield pigment. 

In certain animals such as the arctic fox, the. stoat or ermine, 
and several hares, and in certain birds, the ptarmigan for exam[)le, 
the pigmented pelage or plumage of the summer and autumn is 
replaced in the winter by a white one. In the case of the hare, it 
is held by some that the autumn coat is moulted completely and 
that the winter coat is a new growth; others hold that there is no 
moulting but that the autumn coat itself becomes unpigmented; 
still others are of the opinion that both processes are involved, a 
whitening of the old fibres and a new growth of non-pigmented 
fibres. In the ptarmigan the pigmented feather.s certainly become 
white. It is probable that in the hare and similar forms the white¬ 
ness is due to the presence of air in the pigmented fibres and con¬ 
sequently to the irregular reflection of the light from the surfaces 
of these air bubbles. In the case of the jitarmigan it is possible 
that the whiteness of the winter plumage is due to a seasonal 
increase in the activity of the thyroid gland, for it is esta,(jlished 
that if the active principle of the thyroid gland is administered to 
pigmented domestic fowls, the new feathers as they grow tend to 
be non-pigmented. It has not yet been shown conclusively that 
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this seasonal thangc irom the pigmented to the non-pigmented 
condition is to be regarded as an instance of seasonal albinism. 

Occasionally albinotic frog.s or axolotls are recorded, but it is 
doubtful whether all these cases are true examples of alfjinism. 
It is more i)robable that they are individuals in which the pitui¬ 
tary gland or hypophy.sis at the base of the brain is abnormal; 
for experiment has shown that if this gland is removed from these 
animal.s, the pigment cells in their skin no longer expand and that 
therefore the animals must preforce remain very pale in colour. 
An injection of the active prin(i{>le oi the gland, pituilrin, turns 
them coal-black almost at once. (Sre OENEitcs; Heredity; 
CoLot'Rs OF Animals; Melanism ) 

RiriiJooRAPHY—P Mudge, “Iplravasrular Coagulation and 
Albini.sm” (Proc. Phys. Soc., 1005); I'carson, Nettlcship and U.shcr, 
A Monograph on Albinism in Man (-• b- Uavenport, 

Hfredity of All)inii,m (Jour. Hned., 7, 22i-.;2;i, lOiO) ; J. A. Detlefson, 
"A Herd of Alluno Cattle,” (Jour. Ilrred, ii, 1020); R. R. 

Cates, Ifrredity and Eugenics (1023 hihl ) ; Baur, Fischer, Lenz, 
Mrnschlichr. Erhlichkril sb'hre (192 c, tn'hl.) ; K. Dean, “The Skin 
('ohtrs of the Races of Mankind" (Mat. Ilisl., 26, 44-49, 1926) ; W. E. 
Castle, The (Jeneliti oj the l)omc.\lu Rabbit (19.^0;. (F. A. E. C.) 

ALBINOVANUS PEDO, Roman i)oet. nouri.shccl during 
the Augustan age. He wrote a Theseis, referred to in a letter 
from his friend Ovid (Ex Panto, iv. 10). epigrams which are 
commended by Martial (ii. 77. v. 5) and an epic poem (cj. 
Quintilian x. i. 90) on the exploits of Germanicus under whom 
he probably served ("Tac. Ann., i. 60). This may have been 
useej as a source by Tacitus. All that remains of his works is a 
beautiful fragment, preserved in the Siiasoriar (i. 15) of Seneca, 
describing the voyage of Germanicus (a.d. ibl through the river 
Ems to the Northern Ocean. Three elegies were formerly altrib- 
ufecl to Pedo by Scaliger; two on the death of Maecenas (In Obi- 
tnm Maccvnati.s and I)c Vvrhis Marrrtuili.s vioribundi), and one 
addressed to Livi.i (ConsoUitio ad Liviam da Mortc Drusi or Epi- 
cedion Dru^i, usu.'dly f)rinte(l with Ovid’s works); but it is now 
generally agreed that they are not by Pedo. The ConsoUitio has 
been put down as the work of a isth century Italian imitator, 
there being no mss. and no trace of the poem before the publica¬ 
tion of the editio prinreps of Ovid in 1471. There is an English 
verse translation of the elc*git‘.s by Plumptre (tgoj). 

See Ilaupl, Opusciila, i. (1.H75); Balircns, Portae Lalini Minores 
(1879) and Eniitnirnta Poetarum Latinorum (i88(j); Ilaube, Beilrag 
zur Kenntnis dcs Albinovanus Tnlo (iS.So). 

ALBINUS, BERNARD SIEGFRIED (1697-1770), was 

born at Erankfurl-on-lhe-Oder, and from 1718 to his death on 
Sept. 9, 1770, occupied the* chair of anatomy, surgery and medi¬ 
cine at Leyden. He was the fir.st to show by injections the con¬ 
nection of the vascular systems of the mother and the foetus. 
He also edited with lioerhaavc the works of Ve.salius and of 
Harvey. But he is chielly famed for the c.xcellcnt drawings in 
his Tabula scrlt ti ft musculorum corporis humani (Leyden, 1747). 
His Dc ossibus corporis humani ad auditorcs suos libclliis 
appeared at Leyden, 1726. 

ALBION, the most ancient name of the British Isles, gen¬ 
erally restricted to England (in Ptolemy ’AXointae; Lat. Albion, 
Pliny 4, 16 (^oj. 102). The name is perhaps Celtic but the 
Romans connected it with albus, white, in reference to the chalk- 
cliffs of Dover, and A. Holder (Alt-Kcltischcr Sprachschatz, 1896) 
translates it Wcissland, "white-land." The early WTiter (6th 
century u.c.) who.se Peri plus is translated by Avienus (end of 
4th century a.d.) does not use the name Britannia; he speaks 
of vrjaos ’lepewR Kai 'WfjLdvuiv ("island of the lerni and the 
Albiones"). So Pytheas of Massilia (4th century b.c.) speaks 
of “AMiLOP and Atpinj. 

ALBION, a city of Calhoun county. Michigan, U.S.A., on the 
Kalamazoo river. 18 m. W. of Jackson. It is on the Michigan 
Central and tlic New ^’ork (^entral railways, and is connected by 
buses with cities as far north as Grand Rapids and Owosso. The 
population was 8..^24 in 1930 and was 8.345 in 1940 by the federal 
ceiLsus. It has 16 factories. On a commanding site in the east 
part of the city is .\lbion college (Methodist Episcopal ; co-educa- 
tional), which had an enrolment of 817 students in 1940-41. 
Albion was settled in 1831, incorporated as a village in 1866 and 


chartered as a city in 1885. A mayor-commission form of govern¬ 
ment w'as in effect in 1941. 

ALBION, a village in the northwestern part of New York, 
U.S.A . about 10 mi. S. of Lake Ontario and 30 mi. W.N.W. of 
Rochester; the county .seat of Orleans county. It is served by 
the New York Central and the barge canal. The population was 
4,660 in 1940 federal census. Albion is an important fruit¬ 
shipping point and has fruit and vegetable canning factories. It 
is the centre of the Medina sandstone quarries. The Albion 
Slate training school, a reformatory for women, w^as established 
in i8qo. The village was .settled in 1812, incorporated in 1823, 
and became the county-scat in 1825. 

ALBITE, a mineral of the felspar group and forming the 
sodic end member of the plagioclase (q.v^) (from the Lat. albus, 
in allu.sion to the white colour of its crystals). Albitc crystallizes 
in the triclinic system and has the chemical composition 
NaAlSi:,OH. In petrology the name is not restricted to the pure 
sodium compound but is arbitrarily adopted for mixtures con¬ 
taining up to 10% of the anorthite (CuAlSiaOs) molecule, with 
which it forms solitl solutions. Albite forms an essential con¬ 
stituent of many acid and alkaline igneous rocks, in granite, 
syenite, porphyry, trachyte, etc., whilst in the crystalline schists 
it is not. infrequent as a metamorphic mineral. 

ALBO-CARSON or WHITE CARBON; Napii- 

TIIALENE. 

ALBOIN, d. 573, king of the Lombards and barbarian con¬ 
queror of northern Italy, succeeded his father Audoin about 565. 
The Lombards at that time occupied Noricum anti Pannonia, and 
were engaged in constant war with tht; Gepidac. Alhoin obtained 
the alliance of the Avars, and with their help destroyed the (jcp- 
id.ie, slew' their king, Cunimund, in i)al tie and married his daughter, 
Rosamund. On April 1, 568, Alhoin had assembled his people 
with a great number of allies, among them 20,000 Saxons, to cross 
the Alps and form a new settlement in Italy. There appears to be 
no truth in the legend that the Lombards were invited to att.jck 
Italy by the Byzantine general, Nurses. This was in cflect a 
migration rather than a mere invasion. The Roman defences were 
overrun, Milan was occupied (Sept. 4, 509), and Pavia was in¬ 
vested. Lombard rule was established in northern Italy. But 
Alhoin was murdered in 573 at the instigation of Rosamund, 
whom Alhoin had insulted, so the story goes, by making her drink 
wine from her father’s skull. 

I'hc authoritic.s for the history of Alhoin are Procopius. Paulus 
Diaconus and Agncllus (in his history of the Church of Ravenna). 

See Hodpkin, Italy and her Invaders, vol. v. 

ALBONI, MARIETTA (1823-1894 ), Italian opera-singer, 
was born at Ce.sena. Romagna, and studied at Bologna, where she 
became a pupil of Rossini. She had a magnificent contralto 
voice, and made her first appearance at La Scala, Milan, in 1843. 
In England her reputation was established by her appearance at 
Covent Garden in 1847, and she had brilliant success both in 
Europe and in the United States. She lived in Paris from 1866 
onwards, and died at Ville d’Avray in 1894. 

ALBORADA (Span .) signifies strictly a sunrise song or 
morning .serenade akin to the French aubade (q.v.) but is now 
applied to a particular kind of instrumental music of a popular 
type to be heard in certain parts of Spain, the instruments em¬ 
ployed being gencrallv the bagpfipcs and side drum. 

ALBORNOZ, GIL ALVAREZ DE, Spanish cardinal, 
was horn at Cuenca early in the 14th century and died at Viterbo 
in 1367. He was made archbishop of Toledo in 1337 and cardinal 
in 1350. In 1353 Innocent VI. sent him from Avignon as legate 
into Italy with a mission to secure the restoration of the papal 
authority in the States of the Church. By 1362 he had paved the 
way for the return of Urban V. to Rome. As legate, Albornoz 
showed himself to be an astute manager of men and an effective 
fighter. He began by making use of Rienzi, whose release from 
prison at Avignon he secured. After the murder of the tribune in 
1354 Albornoz pursued his task of restoring the Pope’s authority 
by intrigue and force. A work by Albornoz on the constitution 
of the Church of Rome, first printed at Jesi in 1473, is now very 
rare. 
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BiBLiocRAPnv. — See “De Vita et Rebus Gestis Acgidii Albornotii," 
in Sepulveda’s Opera Omnia, vol. iv. (1780); H. J. VVurni, Cardenal 
Albornoz der zvoeitc Begriinder des Kirekenstaates (i8q:). 

ALBRECHT, the German form of Albert {q.v.). 
ALBRECHTSBERGER, JOHANN GEORG (1736- 

1809), famous Austrian musical theorist and teacher, was born 
at kloster-Neuburg, and died in Vienna. He studied composition 
under the court organist, Mann, and became one of the most 
learned and skilful contrapuntists of his age. In 1772 he was 
appointed organist to the court of \’icnna, and in 1702 Kapell¬ 
meister of St. Stephen’s cathedral. His fame attracted a large 
number of pupils, among whom were Beethoven, Hummel and 
Moscheles. His compositions, consisting of preludes, fugues and 
sonatas for the piano and organ, string quartets, etc., are of 
small importance, and most of them exist only in manuscript, 
being preserved in the library of the Vienna Ge.sdlschajt der 
Musikjrcuude. In 1790 he published at Leipzig his Griindliche 
Anweisung zur Komposition. A collection of his -writings on 
harmony, in three volumes, -w'as published under the care of his 
pupil Ignaz von Seyfried (1770-1S41) in 1826 (English version 
iS55)- 

ALBRET. The lordship (seigneurie) of Albret (Labril, 
Lebret), situated in the Landes, gave its name to a powerful 
I'rench family. Arnaud Amanieu, lord of Albret, helped to take 
Guienne from the English. His son Charles became constable of 
I'rance, and was killed at the battle of Agincourt in 1415. Alain 
the Great, lord of Albret (d. 1522), wi.shed to marry Anne of 
Brittany, and to that end fought against Charles Vlll.; but on 
the betrothal of Anne to Maximilian of Austria, he surrendered 
Nantes to the French in i486. 

John of Albret, son of Alain, became king of Navarre by his 
marriage with Catherine of Foix. Their son Henry, king of Na¬ 
varre, was created duke of Albret and pe(*r of France in 1550. By 
his wife Margaret, sister of the l-'rench king, Francis I., he had a 
daughter, Jeanne d’Albret, queen of Navarre, who married 
Anthony de Bourbon, duke of Vendome, and btreame the mother 
t)f Henry IV., king of France. 

ALBUERA, LA (or ALnuiiERA), a small village of Spain, 
in the province of Badajoz, 13m. S.E. of the town of that name, 
insignificant in itself but celebrated on account of the victory 
gained there on May 16, i8it, by the British, Portuguese and 
Spaniards, under Marshal Beresford, over the J'rcnch army com¬ 
manded by ^Marshal Soult. Pop. (1940) 1,909. 

After Portugal had been cleared of the French invading army 
under Ma.sscna, Wellington .sought to secure his position by recov¬ 
ering the frontier fortresses. He himself invested Almeida while 
Beresford was sent with 10,000 Spaniards, 9,000 Portuguese and 
9,000 British only, to lay siege to Badajoz. Bu' the latter was 
hardly in position before Soult moved upon him from the south 
with 27,000 veterans. Beresford took up a covering position at 
Albuera, astride the road to Badajoz, but his di.sfiositions were 
faulty and Mass6na, feinting at a direct thrust down the road, 
made a concealed manoeuvre round the allied right flank. H«Te 
the Spanish were cut to pieces or dispersed, a British brigade, 
hurrying to their aid, was annihilated by the French cavalry, and 
only a thin line of 1,800 British “red-coats” strung out on a ridge 
intervened between the French mass of manoeuvre and complete 
victory. Thin as it was, being a line, it overlapped the front of the 
massed French columns, and thus gained full value from its fire. 
For half an hour both sides poured a heavy musketry fire into 
each other’s ranks at point-blank range, and then the nerves of 
the B'rench snapped under the exorbitant toll, and their columns 
rolled back down the slopes, gaining momentum as they went until 
their retirement became a rout. The B'rench losses were some 
8,000, and those of the British 4,000 in all, while the Spaniards 
lost 1,400. Strategically, Beresford’s decision to fight was a mis¬ 
take, for the siege had already been abandoned on Soult’s ap¬ 
proach; it exposed him to disaster when isolated, and even as it 
was the losses grievously impaired Wellington’s strength. But mor¬ 
ally, it had a vital influence on subsequent encounters. 

ALBUFERA DE VALENCIA, lagoon, 7ni. south of 
Valencia in Spain, about 12m. long, 14m. broad and 12ft. deep 
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(max.), with a narrow outlet to sea under control. Jt is crown 
property and rich in fish and wild fowl, and rice is gro\m around 
it. Napoleon made Marshal Suchet duke of Albufcra (1812) 
after the conquest of Valencia. After the battle of Vittoria 
(1813) he lost the domain but kept the title. Later, the Spanish 
nation gave the revenues of Albufcra to the duke of Wellington. 

ALBULA PASS, the principal route from the north to the 
Upper Engadine in the Grisons. It was used in the 13th century 
and a carriage road (highest point, 7.595ft.) was made across it in 
1865, but for a long time it was not as much used as the easier 
and more direct Julicr pas.s (7,504ft.). The opening of the railway 
in 1903, however, vastly increased its importance. Starting from 
Loire the railway follows the Rhine to Reichenau (oim.), and then 
the Hinter Rhine to Thusis (loim.). It then runs through the 
grand Schyn gorge (cut by the Albula torrent) to Tiefenkastell 
(7lm.), where it leaves the Julier road on the right (south), and 
continues to follow the course of the Albula past Filisur and Ber- 
gun (i2(m.) to the mouth (5,879ft.) of the tunnel (3im. in length; 
highest point, 5,987ft.) which has been pierced below the pass. 
The railway descends through the Bevers glen to Bevers (2im.), 
in the Upi>er ICngadine, about 5m. 
below St. Moritz, which is 56m. 
from Loire by this route. 

ALBUM, in ancient Rome, a 
board chalked or painted W'hite, 
on which public notices were in¬ 
scribed in black. The Aftnales 
Maxitni of the Pontifex Maximus, 
the annual edicts of the praetor, 
the lists of .senators and jUrors, 
the Acta Diurna, etc., were ex¬ 
hibited in this manner. In mod¬ 
ern times album denotes a book 
of blank pages in which auto¬ 
graphs, sketches, or the like, are 
collected. It is also applied to 
the official list of matriculated 
students in a university, and to 
the roll in which a bishop inscribes the names of his clergy. In 
law, the word is the equivalent of maillcs blanches, for rent paid in 
silver (“white”) money. 

ALBUMAZAR or proixrly ABU-MAASCHOR (805- 
885), Arab astronomer, was born at Balkh, flourished at Baghdad 
and died at Wasid in Lentral Asia. His principal works were 
translated into Latin; Dc Magnis Conjunctionibus (Augsburg, 
1489); hitroductorium in Astronamiam (Venice, 1506) and 
Flores Astrologici (Augsburg, 1488). He maintained in the first 
that the world, created when the seven planets were in conjunc¬ 
tion in the first degree of Aries, will come to an end at a like 
conjunction in the last degree of Pisces. Albumazar’s name is 
used for the subject of L’Astrologo by Gian Battista del Porta 
(1606), a play which was adapted in Alhumazar by John Torakis, 
played before James I. in 1614, revived by Drydcn in 1748. 

See Biog. Vniverselle. (Jourdain) ; Lalande, Bihliographie Astron- 
omique; Pogeendorff, Biog. literarisches Handwbrterbuch; Houzcau, 
Bibl. AsLronomique. 

ALBUMIN or ALBUMEN was originally used to denote 
the main constituent of the white of eggs. It was then applied to 
any of the substances of similar properties and composition found 
in vegetable and animal cells and also in milk and eggs. These 
substances arc now known as proteins, and the albumins are 
regarded as a particular group of this very complex class. The 
special properties of the albumins are described in the article on 
proteins (q.v.). 

ALBUMINOIDS: see Proteins. 

ALBUMINS: see Proteins. 

ALBUMINURIA, a general name for conditions in which 
the urine contains proteid matter. Normally the secreting and 
conducting parts of the urinary system hold back in the blood, 
out of which the urine is formed, all protein. But when the 
kidney is diseased (see Kidney, Diseases or), whether primarily 
or secondarily, its efficiency as a filter is impaired and albumin 
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apjx^ars in the urine. As a rule this is in the form of serum- 
albumin and serum-^tlobulin, but occasionally it occurs as aibu- 
moses (albumosuria). Under certain conditions the urine may 
contain albumin in individual.s api)arently cjuite healthy (physio- 
J(»gical alburninuriaE The most common cause is strcmuous mus¬ 
cular exeriion, but in some individuals there occurs, intermittently, 
an albuminuria ([»aroxy.smal albuminuria) which apjx-ars without 
ubvnous cause beyond j-nrhaps a trivial exposure to cold. Cases 
in which the urine contains blood (haernaturia) or its colouring 
matter (haenioKlobinuria), both of which arc proteins, are not 
includftd under albuminuria. Owintt to its importance a.s a symp¬ 
tom, its existerue in a lamlidale for life assurance is usually re¬ 
garded by the c( 3 nipany as a compiele bar to acre[)tance of the 
risk. In inllammalory conditions of the bladder and urethra, 
filhumin is often present in the urine, in a sense as an accident. 

(W. S. L.-B.) 

ALBUQUERQUE, ALPHONSO D’ (in old Portuguese 

AfTo.N'so i)’ALi{()f,*t;F.k()ur.) (14^3-1515), .surnamed thk Grkat, 
and THE Pokti (.desk AIaks, was l>orn in 1453 at Alexandria, 
near Lisbon, and educated at the court of Alphonso V. In 1503 
h(; .sot out on his brst exfuaiilion to the Last, lie sailed round 
the ('ai)e of tojod Hope to India, where he obtained from the 
king of ('()(hin jM-rniission to build a Portiigue.se fort. He re¬ 
turned home in July 1504, and Ring Emmanuel gave him (he 
command of a sepjadron of lice vessels in the fleet of j 6 which 
.sailed for India in 1500 under Tris(;io da U'uiiha. After a scries 
of attacks on lh(* Arab cilie.s on the east coast of Africa, Albu- 
cjuerc|ue separated from Da. (^mha, and cafitured (Sepl. 1507) 
the island of Ormuz, in the I’ersian Oulf, which was then one of 
the chief centres of commerce in (he East, lie was unable long 
to maintain his position. 

With his .s(|uadron inc reased by thri-e vessels, he reached the 
Malabar coast at the i lose of 1 soS, and ]>roduced a commission 
from the kini' empowering him to supersede the governor Fran¬ 
cisco (le Almeida, The governor's reply wa.s impri.sonment, from 
which A!l>u(iuer(jue was only rdi’ast'd on (he arrival of (he 
grand mar,shal of Portugal with a large fleet. An unsuccc.ssful 
attack Upon ('alieut in Jan. 1510 was immediately followed by 
the investment and capture of (loa. Albucjuercjue abandoned 
the town in August, to return with (he reinforcements in 
Novembi'r, when he obtained undisputed i^ossession. He next 
directed his forces against Malacca, which he subdued after a 
severe struggle. lie laanained in the town nt'arly a year to con¬ 
solidate the position. In 151: he sailed for the ccinst of Malabar. 
On the vo.vage, All)U(-|uer(iue’.s vessel, the ‘‘Flor de la Mar,” 
which carried the treasure ht' had amassed in his conciuesls, was 
wrecked, and he hirn.self barely t'seai>ed with his life. In Sef)- 
tember of the same yc'ar he arrived at Ooa, where he ciuickly 
.suppres.sed a serious revolt headed by Idalcan. 

Albuquerciue had beem for some time under orders from the 
home (Jovernment to undertake an e.vpedition to the Red Sen. 
in order to secure that channel of communication exclusively to 
Portugal. He accordingly laid siege' to Aden in 1513, but was 
repulsed; and a voyage into the Real Sea, the first ever made by a 
European licet, led to no sub.stantial re.sults. His last success 
was the recaj)ture in 1515 of the island of Ormuz, which remained 
in the possession of (he Portuguese until Albuquerque 

had several enc'mics at the Portuguese court, and on his return 
from Ormuz, at the entrance of (he harbour of Gcc'i, he met a 
ves.sel from Europe bceiring dc'spatche.s announcing (hat he was 
superseded by his personal enemy, Soarez. He died at sea on 
Dec. 16, 1515. Before his de.ath he wrote a letter to the. king 
in dignific'cl and affecting terms, vindicating his conduct and 
c laiming for his son the honours and rewards due to himself. 

His body was buried at Goa, and it is, perhaps, the most con¬ 
vincing proof possible of the justice of his administration that, 
many >’e.irs after. Mussulmans and Hindus used to go to his 
tomb to invoke protection against the injustice of his succes.sors. 
His natural son Alfonso published a selection from his father’s 
pajK’r.s unticT the title Cnmmc?itarws do Gramie Afmtso d'Albo- 
querque. 

Bibliooraphy.— See the Cartas de Albuquerque, published by the 


Lisbon Academy (vol. i.., 1884) ; also Morse Stephens’s Life of Albu¬ 
querque in the “Rulers of India” series; an article in the Bolitim of 
the Lisbon Geographical Society (Jan. to June 1Q02) on “O antigo 
Impcriali.smo portuguez, etc.,” has especial reference to Albuquerque. 

ALBUQUERQUE. MATHIAS DE (d. 1647), Portugue.se 
general, was governor of Pernambuco in 1624 and, after the Dutch 
captured Bahia, governor-general of North Brazil. As governor 
in Pernambuco again, in 1629, he had to meet the Dutch invasion 
of that province, and in 1630 was forced to surrender Oliiula and 
the forts of the Recif. Sent back to Portugal in disgrace in 1635, 
he (ocik part, later, in the Portugue.se War of Liberation, defeating 
the Spaniards under Molingen at Montijo, on May 26, 1644, and 
thereby earning the title of Count of 2\llegrcle, He died at Lisbon 
June 9, 1647. 

ALBUQUERQUE, the largest city of New Mexico, U.S.A., 
is in the valley of the Rio Grande, at an altitude of 5,196 ft., in 
the approximate centre of the state. It is the county seat of 
Bernalillo county and a division point on the Santa Fe railway. 
It is on federal highways 06 and 85, and is also served by bus 
and air lines. Population by federal census of 1940 was 35,449. 
The bracing climate and the large proportion of sun.shiny days 
have given it a reputation as a health resort, and it has several 
private sanatoria for the treatment of tuberculosis. 

Albuquerque distributes vast quantities of suf)plie.s and mate¬ 
rial of all kinds to the sheep and cattle industry, to mining and 
limbering operations and to smaller cities and towns throughout 
the state. A large army air base is there. The city does an 
annual tourist and convention business in excess of $5,000,000. 
It has 54 manufacturing plants and a total production of slightly 
more than $5,000,000. 

Among items manufactured and processed in Albuquerque are 
brick and tile, bus shutters, candies, shelled nuts, concrete pipe, 
fabricated iron and steel, felt and cloth embh'ms, flour, ice cream, 
Indian jewellery, insulation, lumber, mattresses, meat products, 
metal tanks and culverts, neon signs, optical goods, photo-engrav¬ 
ing products, sashes and doors, tents, awmings, wine, wooden 
crates and wrought-iron fixtures. 

In addition the Santa Fe railway maintains large railroad 
shoj)s. 

Albuquerque is the scat of the University of New Mexico 
(opened in 1892!, with a registration of 1,773 students in 1940. 
An adaptation of the pueblo style of architecture has been used 
in the university buildings. 

Within easy motoring distance are the Indian pueblos of San 
Felipe, which has a church built by Fray Cristobal dc Quinones 
(cl. 1609); of Isleta and vSanto Domingo, where fine ceremonial 
dances arc performed; of picturesque Laguna, with its interest¬ 
ing mission church; and of Acoma, perched on a precipitous mesa 
357 ft. high, which was already very old when Fray Marcos ar¬ 
rived in 1539. 

The “old town.” which lies along the river bank, was founded 
in 1706 by Don Francisco Cuervo y Valdes, and named by him 
after the Duke of Alburquerque, a viceroy of New Spain. The 
Duke ordered the name to be changed to San Felipe de Albur¬ 
querque. as a compliment to the reigning king. With the passage 
of lime it became reduced to one word, and that word lost one 
of its r’s. 

The mission church of San Felipe de Neri (1735) is still 
standing, and the entire district keeps its old Spanish character. 
It was an important centre in the Spianish and the Mexican 
occupations. 

During (he Civil War it wa.s occupied by Confederate troops 
(Feb. 1862) under Gen. Henry Hopkins Sibley, who soon after¬ 
wards advanced into northern New Mexico. 

In his retreat into Texas he made a stand here, on April 8, 1862, 
against a detachment of Union troops commanded by Colonel 
R. S. Canby. 

The modem city was founded in 1879; railway reached it 
in 1880; by 1890 it had a population of 3,785. A city-manager 
form of government was adopted later. 

AXBURY, a small country town of rising importance in 
Goulburn county, New South Wales. Situated at an elevation 
of 542ft. on the right (north) bank of the river Murray, 
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approximately 1470 mi. from its mouth, Albury marks the head 
of possible navigation (July-December) on this stream, though 
infrequent river steamers normally ply only as far as Echuca. Its 
position, again, on the western flank of the eastern highlands, not 
far from the point of debouchment of the Murray, and in the 
general line of connection between Melbourne and Sydney, con¬ 
stitutes Albury a crossing-place of some importance. As a fording 
point it has figured in the history of Australian exploration. In 
1883 the V’ictoria and New South Wales railway systems were 
connected at this point, and Albury is now a bridge town on the 
main line linking Victoria and New South IVales (Albur>’-Sydney 
c. 350 mi., Albury-Melbourne c. 190 mi.), and also the eastern and 
western portions of the continent (Transcontinental line, Fre¬ 
mantle and Perth-Brisbanc). The river is crossed by means of an 
iron bridge from Wodonga on the Victorian side, and here also 
is a break of gauge (Victorian system: 5' 3''; N.S.W.: 4' SV'). 
A little above Albury is the confluence of the Murray with its 
tributary the Mitta Mitta. Albury, therefore, figures in the now 
historic River Murray Agreement (1914), and it has acquired 
further considerable importance as a result of the execution of 
the schemes under that agreement, such as the nearby Hume 
re.servoir. Albury, which has a mean annual temp, of 60.7°, mean 
annual rainfall of 27.65 in., of which 18.9 in. falls in the seven 
months, April-f)ctober, is the centre and virtual capital of the 
eastern Riverina, a rich agricultural and pastoral district pro¬ 
ducing wheat, fruit and sheep. Albury became a municipality in 
1859, and has shown a steady rise in population (1891, 5,447; 
J921, 7.752; 1933, 10,543). 

ALCAEUS or ALKAIOS {c. 600 b.c.), Greek poet, holds 
second place in the Alexandrian lyric canon. He was a contem- 
Ijorary of Sappho, and a member of one of the noble families of 
M it y lone. 

In the war against the Athenians (606), he fled from battle with 
the loss of his shield. His political enemies drove him into exile, 
but tow'ard.s the end of his life he is said to have been pardoned by 
(’iltacus. His poems, w'hich were written in the Aeolic dialect, in¬ 
cluded hymns; political poems (stasidtica), in which he abused 
the tyrant.s, his political enemies; love-songs; and drinking-songs. 
He seems to have invented tlie Alcaic metre, and was regarded as 
a model b}' Horace. 

S(’c Bcrgk, Poftae Lyrid Graed (1882); also The Son^s of Alcaeus, 
l)y J. Easby-Smith (Washington, 1901); Plehn, Lesbiacorum Liber 
(i<S2(>); Flath, Geschkhle der griechischen Lyrik (1883-84); FarncU, 
Greek Lyric Ports (1891). New fragments edited by j. M. Edmonds 
(1909). See also Edgar Lobel, ’AX/wator the Fragments of the 

Lyrical Poems of Alcaeus (Oxford, 1928). 

ALCAICS, the name of .several lyric verses, from Alcaeus of 
Lesbos, their supposed inventor. They comprise: 

(1) Alcaic hendecasyllable: r-w-i - 

Examples: Latin, “odi profanum volgus et arceo.” 

English imitation, “O mighty-mouthed inventor of harmonies.” 

(2) Alcaic decasyllabic: 

Examples: Latin, “virginibus pucrisque canto.” 

English imitation, “Milton, a name to resound for ages.” 

(3) Alcaic enneasyllablc 

Examples: Latin, “audita Musarura sacerdos.” 

English imitation, “God-gifted organ-voice of England.” 

The Alcaic stanza consists of (i) twice repeated, followed by 
(3) and then (2), once each. It was a great favourite, not only 
of its inventor, but of Horace, who made some very slight modifi¬ 
cations to adapt it to Latin. In modern languages it has been 
imitated by Tennyson (from whom the above English lines are 
taken) and occasionally by poets in other languages, but never 
with much success. 

The manner in which the lines should be divided into feet is, 
in this as in all "Aeolic” metres, a highly controversial point. 

ALCAIDE, a Spanish title meaning the governor of a for¬ 
tress (Arabic d-qudid). 

ALCALA (Moorish al kola, the "Fortress” or "Castle”), the 
name of thirteen Spanish towns, all founded or named by the 
Moors. AlcalA de Henares, pop. (1940) 18.013, is .separately 
described on account of its historical importance. AlcaU la Real 


{8437), a picturesque town with a fine abbe>’, is situated in the 
mountainous south-west purl of Jaen. Its distinctive name la 
Real, "the Royal,” was conferred in memory of its capture by 
Alphonso XI. of Leon in 1340. In 1810 the French under Count 
Sebastiani here defeated the Sfianiurds. Alcala de los Gazules 
(6,135), on the river Barbate, in the province of Cadiz, trades 
in cork and agricultural produce. Alcald de Guadaira (17,758), 
on the river Guadaira, near Seville, is popularly called Alcala de 
los Panaderos, or “Alcala of the Bakers.” because it supplies 
Seville with large quantities of bread; it also manufactures for 
export the best “Seville oil.” 

ALCALA DE HENARES, Spain, 17 mi. E.N.E. of Madrid, 
on the river Henares. Pop. (1940) 18,013 (mun., 18.419). Alcala 
de Henares contains a military academy. The towm has been iden¬ 
tified with the Roman Com pint urn, destroyed about 1000, and 
rebuilt by the Moors in 1083. Later its university, founded by 
Cardinal jimenes de Cisneros in 1510, was second only to that of 
Salamanca. Here the famous Complulensian Polyglot Bible was 
prepared from 1514 to 1517. The college of San Ildefonso com¬ 
pleted in 1583, was the chief university building. Its modernized 
Gothic church, the Colegiata, contains the i6th century marble 
monument of Jimenes (d. 1517) and a fine rcredos. 

On the removal of the university to Madrid in 1836 the town 
declined, and the university buildings became archives of state 
departments and of the Inquisition. One of the principal libraries 
is the former palace of the archbishops of Toledo. 

BiBLiotatAPiiY.—H. Elorez and othl■r^, “Annales Complutcnses” and 
"Chroniron Complutcnsc” in Espaha Sagrada (1754-1879); Galo 
Sanchez, Fueros Castellanos de Soria y Alcala de Henares (1919), 

ALCALDE, the title in Spanish for officials of somew’hat 
varied functions in which, however, there is always a judicial 
element. Alcalde dc carte was a judge of the palace court, hav¬ 
ing jurisdiction in and about the residence of the king. But the 
title is now exclusively used for the mayor of a town or village 
who discharges the functions of a ju.stice of the peace. The title 
of alcalde must be carefully distinguished from alcaide {g.v.) 
which means the governor of a fortress. 

ALCAMENES, a Greek sculptor of Lemnos and Athens. He 
was a younger contemporary of Pheidias and noted for the deli¬ 
cacy and fini.sh of his works, among which a Hephaestus and an 
Aphrodite “of the Gardens” were conspicuous. Pausanias says 
(v. 10, 8) that he W9is the author of one of the pediments of the 
ttrmple of Zeus at Oljmpia (sec Grekk Art), but this .seems a 
chronological and stylistic impossibility. At Pergamum there was 
discovered in 1903 a copy of the h(‘ad of the Hermes "Propy- 
laeus” of Alcamenes (Athenisclie Mitthcilungen, 1904, p. 180). 
It is safer, however, to judge him by the sculptural decoration of 
the Parthenon, in which he must almost certainly have taken a 
share under the direction of Pheidias. 

ALCAMO, province of Trapani, Sicily, 24 mi. W.S.W, of 
Palermo direct (51 1 mi, hy rail). Pop. (1936) 38,129 (town), 
38,396 (commune). The Saracenic chief Al-Kamuk erected the 
ca.stle (a.d. 82S), considerably altered since. Frederick II removed 
the site lower down (1233). The surrounding di-striot is very fertile. 

ALC^TARA, a small seaport of Brazil, in the State of 
Marnnhao, on the west shore of the bay of Sao Marcos, 16 mi. 
from the city of Sao Luiz by water. It has a fairly good harbour, 
and excellent cotton and rice arc grown in the vicinity and 
shipped from the port. 

ALCANTARA, western Spain, province of Caccres, on a 
rocky height on the left bank of the river Tagus. 7 mi. from the 
Portuguese frontier. Pop. (1940) 4,404 tmun., 4.657). Akfintara 
(in Arab, "the bridge”) owes its name to the magnificent Roman 
bridge which spans the Tagus on the northwest, built about a.d. 
105, in honour of the emperor Trajan and at the cost of eleven 
Lusitanian communities. A small temple, dedicated to Trajan 
and other deified emi^erors. adjoined the bridge on the left bank. 
Though it has been identified with Norba Caesarea and with 
Interamnium, it is doubtful w'hether there wa.s a Roman town 
here. It became famous about 1215 as the stjonghold of the 
knights of Alcantara, many of whose grand masters lie buried 
in the 13th-century Gothic church. 
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ALCAVALA, a duty charged in Spain and its colonies until 
the invasion of Napoleon (from Arab, al-quabalah, “tax,” quabala, 
“to receive”; cf. Fr. f;aheUe). Originally imposed in 1341 by 
Alphonso Xt. to secure freedom from the Moors, it was an ad 
valorem tax of id'a , increased afterwards to 14^6, on the selling 
price of all commodities, whether raw or manufactured, and 
chargeable as often as they were sold or exchanged. This w'as a 
monstrous imposition which subjected every farmer, manufac¬ 
turer, merchant and sho[ikecf)cr to the continual visits and ex¬ 
amination of the tax-gatherers, whose number was necessarily 
very great. 

ALCAZAR, B. DEL ( 1530-1606), Spanish poet, was bom at 
Seville. He served under the Marquees de Santa Cruz and after¬ 
wards in the households of the Duque dc Alcala and of the Conde 
de Gclvcs. Alcazar belonged to the Italianate school and modelled 
himself on Martial. The grace and cynicism of lialtasar del Alca¬ 
zar arc manifested in his I’ocsias (ed. F. R. Marin, iqio). 

ALCAZAR DE SAN JUAN or ALCAZAR, Spain, 
province of Ciudad Real, and an important railway junction, 
where the lines to the east and south-east diverge from the main 
line to Andalu.sia. Top. (rq^jo) 23.0S3 (mun., 26,i4r). Alcazar 
trades in wine and manuf.it Iures soap, gunf>owder, chocolate and 
inlaid daggers. It is sonielime.s identified with the Roman Alee, 
ca[)tiired by Tiberius .Seinpronius Gracchus in 180 h.c. It de¬ 
rives its name from its mediaeval Moori.sh cast!*' ial-kasr), after¬ 
wards garrisoned l)v the knights of St. John. The entire district 
i.s associated with Gervanles and w'ith the action of Don Quixote 
(El Toho.so, 1." mi. E.N E.; Argama.silla de Alba, 22 mi. .S.E.). 
Loial ami(]Uaries even identify the knight with Don Rodrigo de 
]’a( heco, whose jjortrait adorns the i)arish church. 

ALCESTER, FREDERICK BEAUCHAMP PAGET 
SEYMOUR, B.aron' ( t.Hji-os ), British admiral, was born April 
12, 1S21. F^ntering the navy in 1834. he served in the Mediterra¬ 
nean and the I’acifu, was for three years flag-iieutenant to his 
uncle Sir (Jeorge Seymour, and was promoted to be commander 
in 1H47. He had a (listingui.shed naval record and held a series of 
high commands. In 1880-83 he was commander-in-chief of the 
fleet in the Medilerramaan, and in 1880 had also the chief com¬ 
mand of the European sfjuadron sent to the coast of Albania as 
a d{‘monstration to the Forte to cede Dulcigno to Montenegro. 
In July 1H82 Admiral Seymour commanded at the bombard¬ 
ment of .Me.xandria and in the subsecpient operations on the coast 
of Egypt, for which service he was raised to the peerage, received 
a parliamentary grant of £25.000, the freedom of the (Mty of Lon¬ 
don and a sword of honour. He retireil from the service in 1880, 
and died in London, March 30, 1S95. 

ALCESTER (aul'stvirt, a market-town, Warwickshire, Eng¬ 
land, 1(1 mi, W.S.W, of Warwick on the G.W. and L.M.S. rail¬ 
ways. Population of rural district (1938) ii,6ro. U is situated at 
the junction of the small stream Alne with the Arrow, a northern 
tributary of the Avon. 

The name (Alnecestre, Alynccstcr) signilies “the camp on the 
Alne.” A small Romano-British town or village was situated 
here on the road which ran from Derby to join the Fosse Way 
near ('irenci'stcr. Pavi'menls, potsherds, coins and burials have 
been found, but nothing (o indicate an important station. No 
written document relating to Alcestcr exi.sts before the reign of 
Henry 1 . when it seems to have been a royal borough, but the 
title of borough soon lapsed. In the reign of Henry III. a moiety 
of the manor was purchased by Sir Walter Beauchamp, who 
granted a chtirfer establishing a Tuesday market for corn, cattle 
and all kinds of merchandise, and also obtained grants of fairs. 
In 1444 Sir John Beauchamp purchased the remaining moiety of 
the manor, and was granted an additional fair. From this date 
the Beauchamps were lords of the whole manor until it passed 
by female descent to the Grevilles in the reign of Henry VIII. 
In 1140 a Benedictine monastery was founded here by Ralph 
Bolder of (])versley, and received the name of the Church of 
Our Lady of the Isle, owing to its insulation by a moat meeting 
the River Arrowq The monastery was suppressed among the 
smaller houses in 1536. Traces of the moat and the founda¬ 
tions are still to be seen in Priory Close, The ancient fairs sur¬ 


vived to the end of the 19th century. The church of St. Nich¬ 
olas was rebuilt in 1734. 

The manufacture of needles, which employed nearly • i ,000 
hands in 1830, is now unimportant, having been absorbed into 
the centre of the indu.strv’ at Redditch, but needle stamping and 
scouring arc carried on. There are implement and cycle works, 
metal glazing and polishing being a special feature. 

ALCESTIS, in Greek legend, the wife of Admetus 

ALCHEMY. In the narrow .sen.se of the word, alchemy is 
the pretended art of making gold and silver, or transmuting the 
base metals into the noble ones. The idea of such transmutation 
probably arose among the Alexandrian Greeks in the early cen¬ 
turies of the Christian era; thence it pas.sed to the Arabs, by 
whom it W'as transmitted to western Europe. Its realization was 
a leading aim of chemical workers down to the time of Paracelsu.s 
and even later. Alchemy in its wider and truer significance stands 
for the chemistry of the middle ages. The idea of transmutation, 
in the country of its origin, had a philo.sophical basis, and was 
linked up with the Greek theories of matter there current. Thus, 
by supplying a central philosophical principle, it to some extent 
unified and focused chemical effort, which previously, so far as it 
existed at all, had been expended on acquiring empirical acquaint¬ 
ance W'ith a ma.ss of disconnected technical proces.ses. Alchemy 
in this sense is merely an early pha.se of the development of sys¬ 
tematic chemistr}'; in Liebig’s words, it was “never at "any time 
anything different from chemistry.” 

Regarding the derivation of the word, there are two main views 
which agree in holding that it has an Arabic descent, the prefix 
al being the Arabic article. But according to one, the second part 
of the word comes from the Greek pouring, infusion, 

u.sed in conjunction with the study of the juices of plants, and 
thence extended to chemical manipulations in general; this der¬ 
ivation accounts for the old-fa.shioned .spelling.s “chymist” and 
“chymi.stry.” The other view traces it to khem or khnme, hiero¬ 
glyph khmi, which denotes black earth a.s opposed to barren sand, 
and occurs in Plutarch as On this derivation alchemy is 

e.xplained as meaning the “Egyptian art”; i.e., the art of the black 
land. The first occurrence of the word is said to be in a treati.se 
of Julius Firmicus, an astrological writer of the 4th century, but 
the prefix al there must be the addition of a later copyist. In 
English, Piers Plowman (1362) contains the phrase “experi- 
mentis of alconomye,” with variants “alkcncmye” and “alk- 
namye.” The prefix al begins to be dropped about the middle of 
the I6th century 

Origins of Alchemy. —Numerous legends cluster round the 
origin of alchemy. According to one story, it was founded by the 
Egyptian god Herme.s (Thoth), the reputed inventor of the arts 
and sciences; after him later alchemists called their work the 
“hermetic art,” and the seal of Hermes, which they placed upon 
their vessels, is the origin of the common phrase “hermetically 
sealed.” Another legend asserts that the fallen angels taught the 
arts to the w'omen they married, their instruction being recorded 
in a book called Chema. A similar story appears in the Book of 
Enoch, and Tertullian has much to say about the wicked angels 
w'ho revealed to men the knowledge of gold and silver, of lustrous 
stones and of the pow^r of herbs, and who introduced the arts of 
astrology and magic upon the earth. Another legend to be found 
in Arabic sources, asserts that alchemy w'as revealed by God to 
Moses and Aaron. But there is .some evidence that, in accordance 
with the strong and constant tradilion among the alchemists, the 
idea of tran.smutation did originate in Egypt wnth the Greeks of 
Alexandria. In the Leyden museum there are a number of papyri 
which were found in a tomb at Thebes in 1828, w'ritten probably 
in the 3rd century a.d., though their matter is much older. Some 
are in Greek and demotic, and one, of peculiar interest from the 
chemical point of view, gives a number of recipes, in Greek, 
which show a considerable knowledge in the manipulation of base 
metals to form alloys which simulate gold, and are intended to be 
used as a workshop manual in the manufacture of imitation jew¬ 
ellery. Possibly this is one of the books about gold and silver of 
which Diocletian decreed the destruction about a.d. 290. It has 
been suggested by M. P. E. Berthelot (q.v.) that the workers in 
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these processes, which were a monopoly of the priestly caste and 
were kept strictly secret, though fully aware that their products 
were not truly gold, were in time led by their success in deceiving 
the public to deceive themselves also, and to come to believe that 
they actually had the power of making gold from substances 
which were not gold. Philosophical sanction and explanation of 
this belief was then lound by bringing it into relation with the 
theory of the prima materia, which was identical in all bodies but 
received its actual form by the adjunction of qualities expressed 
by the Aristotelian elements—earth, air, fire and water. Some 
support for this view is gained from study of the alchemistical 
writings of the period. Thus, in the treatise known as Physica ct 
Mystica and falsely ascribed to Democritus (.such false attribu¬ 
tions are a constant feature of the literature of alchemy), various 
recipes are given for colouring and gilding metals, but the concep¬ 
tion of transmutation does not occur. This treatise was probably 
compo.sed at a date not very difterent from that of the Leyden 
papyrus. Later, however, as in the Commentary on this work writ¬ 
ten by Synesius to Dioscorus, priest of Serapis at Alexandria, 
which probably dates from the end of the 4th century, a changed 
attitude becomes apparent. The more practical parts of the reci¬ 
pes are obscured or omitted, and the processes for preparing alloys 
and colouring metals, described in the older treatise, are by a 
mystical interpretation represented as resulting in real transmu¬ 
tation. 

But while there are thus some grounds for supposing that the 
idea of transmutation grevv out of the practical recipes of Alexan¬ 
drian Egypt, the alchemy which embraced it as a leading prin¬ 
ciple was also much affected by eastern influences such as magic 
and astrology. The earliest (Ireek alchemistical writings abound 
in references to oriental authorities and traditions. Thus the 
pseudo-Democritus, who was the reputed author of the Physica et 
Mystica, which itself concludes each of its recipes with a magical 
formula, W’as believed to have travelled in Chaldaea, and to have 
had as his master Ostanes the Mcde, a name mentioned several 
times in the Leyden papyrus, and often by early Christian writers 
such as Tertullian, St. Cyprian and St. Augustine. The practices 
of the Persian adepts also are appealed to in the WTitings of the 
pseudo-Democritus, and of Zosimus and Synesius. The philos¬ 
opher’s egg, as a sjanbol of creation, is both Egyptian and Baby¬ 
lonian. In the Greek alchemists it appears as the symbol at once 
of the art and of the universe, enclosing within itself the four 
elements. The conception of man, the microcosm, containing in 
himself all the parts of the universe or macroco.sm, is also Baby¬ 
lonian, as again probably is the famous identification of the metals 
with the planets. Even in the Leyden papyrus the astronomical 
symbols for the sun and moon are used to denote gold and silver, 
and irt the Mcteoroloftica of Olympiodorus lead i.s attributed to 
Saturn, iron to Mars, copper to Venus, tin to Hermes (Mercury) 
and electrum to Jupiter. Similar systems of symbols, but elabo¬ 
rated to include compounds, appear in Greek mss. of the loth 
century, preserved in the library of St. Mark’s at Venice. Subse¬ 
quently electrum (an alloy of gold and silver) disappeared as a 
spec-'ic metal, and tin was ascribed to Jupiter imstead, the sign of 
mercury becoming common to the metal and the planet. 

Literature of Alchemy. —A considerable body of Greek 
chemical writings is contained in mss. belonging to the various 
great libraries of Europe, the oldest being that at St. Mark's, just 
mentioned. The contents of these mss. are all of similar com¬ 
position, and in Berthelot’s opinion represent a collection of 
treatises made at Constantinople in the 8th or 9th century. The 
treatises are nearly all anterior to the 7th century, and most ap¬ 
pear to belong to the 3rd and 4th centuries; some are the work 
of authentic authors like Zosimus and Synesius, while others, 
such as profess to be written by Moses, Democritus, Ostanes, etc., 
are of clearly fictitious authorship. Some of the same names and 
the same works can be identified in the lists of the Kitdb-aU 
Fihrist (written by al-Nadim toward the end of the loth century). 
But the Arabs did not acquire their knowledge of this literature 
at first hand. The earliest Hellenic culture in the east wa.s Syrian, 
and the Arabs made their first acquaintance with Greek chemistry, 
as with Greek philosophy, mathematics, medicine, etc., by the 
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intermediary of Syriac translations. {See Arabian Philosophy 
and Syriac Literature.) Examples of such translations are 
preserved in mss. at the British museum, partly written in S^iac, 
partly in Arabic with Syriac characters. In Berthelot’s opinion, 
the Syriac portion represents a compilation of recipes and proc¬ 
esses ^undertaken in the Syrian school of medicine at Baghdad 
under the Abbasids in the 9th or loth century, and to a large 
extent constituted by the earlier translations made by Sergius of 
Resaena in the 6th century. They contain, under the title Doc¬ 
trine of Democritus, a fairly methodical treatise in ten books com¬ 
prising the Argyropoeia and Chrysopoeia of the pseudo-Democ¬ 
ritus, with many recipes for colouring metals, making artificial 
precious stones, effecting the diplosis or doubling of metals, etc. 
They give illustrations of the api>aratus employed, and their close 
rcl.ation.ship to the Greek is attested by the frequent occurrence of 
Greek words and the fact that the signs and symbols of the Greek 
alchemists appear almost unchanged. The other portion seems 
of somewhat later date. Another Syriac ms., in the library of 
Cambridge university, contains a translation of a work by Zosimus 
which is so far unknown in the original Greek. Berthelot gives 
reproductions of the British Museum mss. in vol. ii of La Chimie 
an moyen age. 

Several alchemistical treatises, written in Arabic, exist in manu¬ 
script in the National Library at Paris and in the library of the 
University of Leyden, and have been reproduced by Berthelot, with 
translations, in vol. iii of La Chimie an moyen dge. They fall into 
two groups: those in one are largely composed of compilations 
from Greek sources, while those in the other have rather the char¬ 
acter of original compositions. Of the first group the most inter¬ 
esting and pos.sibly the oldest is the Hook of Crates; it is remark¬ 
able for containing some of the signs used for the metals by the 
Greek alchemists, and for giving figures of four pieces of appa¬ 
ratus which clo.sely resemble those depicted in Greek mss., the 
former being never, and the latter rarely, found in other Arabic 
mss. Its concluding words suggest that its production was due to 
Khalid ben Yezid (died in 708), who was a pupil of the Syrian 
monk Marianus, and according to the Kitdb-aLFihrist was the first 
Moslem wTiler on alchemy. The second group consists of a num¬ 
ber of treatises professing to be written by Jabir, celebrated in 
Latin alchemy as Gcber iq.v.'). Internal evidence suggests that 
they are not all from the same hand or of the same date, but prob¬ 
ably they are not earlier than the 9th nor later than the 12th cen¬ 
tury. The Arabic chroniclers record the names of many other 
writers on alchemy, among the most famous being Rhazes and 
Avicenna who were physicians. 

But the further development of alchemy took place in the west 
rather than in the east. With the .spread of their empire to Spain 
the Arabs took with them their knowledge of Greek medicine and 
science, including alchemy, and thence it passed to the nations of 
western Europe, through the medium of Latin translations which 
began about the nth century. The Liber de compositione al- 
chemiar, which professes to be by Morienus—perhaps the same 
as the Marianus who, according to legend, was the teacher of 
Khalid—was translated by Robertus Castrensis, who states that 
he fini.shed the work in 1182. The earlier translations, such as the 
Turba Philosophorum and other works printed in collections like 
the Artis aitriferae quam chemiam vocant (1572), Theatrum 
chemicum (1602) and J. J, Manget’s Bibliotheca chemica curiosa 
(1702), are confused productions, written in an allegorical style, 
but full of phrases and even pages taken literally from the Greek 
alchemists, and cit ing by name various authorities of Greek alchemy. 
They were followed by treatises of a different character, clearer 
in matter, more systematic in arrangement, and reflecting the 
methods of the schola.stic logic. These are farther from the Greek 
tradition, for although they contain .sufficient traces of their ulti¬ 
mate Greek ancestry, their authors do not know the Greeks as 
masters and cite no Greek names. So far as they are Latin ver¬ 
sions of Arabico-Greek treatises, they must have been much re¬ 
modelled in the course of translation; but there is reason to sup¬ 
pose that many of them, even when pretending to be translations, 
are really original compositions. It is curious that although we 
possess a certain number of works on alchemy written in Arabic, 
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and also many Latin treatises that profess to be translated from 
Arabic, yet in uo case is the existence known of both the Arabic and 
the Latin version. The Arabic works of Jabir, as contained in mss. 
at Taris and Leyden, are quite dissimilar from the Latin works 
attributed to Gcber, and .show few if any traces of the positive 
chemical knowledge, as of nitric acid i<i>iua dissolutivu or jortis) 
or of the mixture of nitric and hydrociiloric acids known aqua 
re^is or rt^ia, that appears in the latter, The treatises attributed 
to Gfbcr, in fact, appear to be original works composed not earlier 
than the J3th century and fathered on Jabir in order to enhance 
their authority,^ If this view be accepted, an entirely new light is 
thrown on the achievements of the And)S in the history of chem¬ 
istry, for the chemical knowledge attributed to the Arabs has 
been so attributed largely on the basis of the contents of the 
Latin Geber, regarded as a translation from the Arabic jabir. If, 
then, those contents do not represent the knowledge of Jabir, and 
if the contents of other Latin translations, which there is reason 
to believe are really made from the Arabic, show little, if any, 
advance on the knowledge of the Alexandrian Greeks, evidently 
the part pluyed by t he Arabs must be less, and that of the west- 
erns greater, than is generally supposed. 

'I’hf rU'srnit ol ah iit'rni.stical di)Clrine (an thus t)e traced with fair 
continuity tor i,ooo years, from tin; Greeks ol Alexandria dow'n to 
(he tinu* when t.atin akhemy was firmly established in the west, and 
began to he written of by historical authors like Atbertus Magnus, 
Roger Bacon and Arnoldus Villanovanus in the i.ph century. But 
side by side with this literary trau-smission Bcrthelot insists that there 
wax another mode of transmission, by means of Uie knowledge of 
practical recipes and processes traditional among jewellers, painters, 
workers in glass and pottery and other handicraftsmen. The chemical 
knowledge of Egyptian mctallurgi'^ts and jew'ellers, he holds, wa.s early 
transmitted to the artban.s of Rome, and wa.s preserved throughout 
the dark iigirs in the workshop.s of Italy and E’lance until about the 
i ph century, when it wa.s mingled with the theories of the Greek 
alchi-mists which reached the w'est by way of the Arabs. Recipes given 
in the Leyden papvrus r(‘api)ear in ihi' Contf>(>.%il{nncs ad Tin^rnda 
and the Afappar Clavutda, both workshop recipe books, one known 
in an «th eenfury m.s. at Lucca, and the other in a loth century ms. 
in the library ol Scldett.stadl; and again in such works as the Dr 
Artihus Ronuinotutn of Eraclius and the Schidula Diversurum Arliuin 
of Theophilus, belonging to the iitli or i.’th century. 

Chinese Alchemy. —It is a debated question whether alchemy in 
China was indigenous or Imported. The great authority, E, O. von 
Lippmann, believed it was brought in during the 8th century, when 
the port of Canton was ojicned to foreigners. .\U materials were be¬ 
lieved to consist of tlu' prime subslanee tan, hut to differ in proiK*r- 
ties in proportion to the relative content of yuaj; and yin. These were 
oppo.sing qualities variously desrrified as odd and even, light and 
dark, warm and cold, male and female, spiritual and material. Con- 
se(|uently, transmutation .seemed entindy po8.sibU;. The Chinese also 
accepted a live element theory: water, lire, wood, metal and earth, 
whlth changed one into the other in an unending cycle. The prepara¬ 
tion of (an, or elisir of life, w'ns one of the principal obj('rlive.s. The 
most famojis Chinese; alchemist was Ko Hung, 4th century A.n. His 
tfcati.se.s are still extant. He states that vegetabk? mcdkinal.s will pro¬ 
long life, hut immortality cun be achieved only by the use of a divine 
elixir prepared from minerals and metals. 

Theory of Transmutation. — 7 'he fundamental thcorx’ of the 
tran.srnutatlnn of metals i.s to be found in the (ireek alchemists, 
although in details it was moditied and elaborated by the Arabs and 
the Latin alchemists. Regarding all substances as being composed of 
one primitive matter- the prima maUtia— -.md as owing their specific 
differences to the presence of different qualities imposed upon it, the 
alchemist hopcnl, bv taking away these qualities, to obtain the prima 
materia it.self, and then to get from it the particular sub.stance he 
de.sired by the addition of the appropriate qu.ilities. The prima materia 
was early identifted with mercury, not ordinary mercury, but the 
'‘mercury of the philosophers," which was the essence or soul of mer¬ 
cury', freed from the four Aristotelian elements—earth, air, fire and 
water—or rather from the qualities which they represent. Thus the 
operator had to remove from ordinary mercury, earth or an earthy 
principle or quality, and water or a Kquirl principle, and to fix it by 
taking away air or a volatile principle, The prima materia thus ob¬ 
tained had to he treated wdth sulphur (or with sulphur and arsenic) 
In confer upon it the desired qualities that were missing. This sulphur 
again wa.s not ordinary sulphur, but some prineiple derived from it, 
which ron.stitutevl thi- philosopher’s atone or elixir—white for silver 

*The.se conclusions, which are due m.'iinly to Bcrthelot, hav'c been 
Cnticiwd by K. J Holmyard and bv J- R. P.artington (Nature, 1023, 
xml. di, pp. iqr. 210). The former believes Geber to have been Jabir 
ibn Haiyin (Sth century), and the latter bcHcv’es the T.atin works are 
cnrrectlv ascribe.l to Geber. See T. Ruska’s os.sav “Pseudo-Geber" in 
•Bugge’s Das Biuh dcr Grossrn Chemiker (iqn)). 


and yellow or red for gold. This is briefly the doctrine that the metals 
arc composed of mercury and sulphur, which persisted in one form 
or another down to the 17th century. Of course there were numerous 
variations and refinements. Thus in the Speculum Naturale of Vincent 
of Beauvais (c. 1350) it is said that there are four spirits-—mercury, 
sulphur, arsenic and sal ammoniac—and six bodies—gold, silver, cop¬ 
per, tin, lead and iron. Of these bodies the first two are pure, the 
last four impure. Pure white mercury, fixed by the virtue of white 
noncorrosivc sulphur, engenders in mines a matter which fusion 
changes into silver and united to pure clear red sulphur it forms gold, 
while with various kinds of impure mercury and sulphur the other 
bodies arc produced. Vincent attributes to Rhazes the statement that 
copper is potentially .silver, and any one who can eliminate the red 
colour will bring it to the state of silver, for it i.s copper in outward 
appearance, but in its inmost nature silver. This statement represents 
a doctrine widely held in the 13th century, and also to be found in 
the Greek alchemists, that everything endowed with a particular 
apparent quality possesses a hidden opposite q^uality, w'hich can be 
rendered apparent by fire. Later, as in the worKS attributed to Basil 
Valentine, sulphur, mercury and salt are held to be the constituents 
of (he metals. 

It must be noted that the processes described by the alchemists of 
the 13th century arc not put forward as being miraculous or super¬ 
natural, They rather represent the methods employed by nature, 
which it is the end of the alchemist’s art to reproduce artificially in the 
laboratory. It was widely believed that worked-out mines would 
rcpleni-sh them.selves in time as a result of the growth of the minerals 
in the earth. But even among the late Arabian alchemists it was 
doubled w'hetber the re.sources of the art W'ere adequate to the ta.sk; 
and in the west, Vincent of Beauvais remarks that .succe.s.s had not 
been achieved in making artifuial metals identical with the natural 
ones. Thus he says that the silver which has been changed into gold 
by the projection of the red elixir is not rendered resistant to the 
agents which affect silver but not gold, and Albcrtus Magnus in his 
Dr Mineralibus —the De Alckemia attributed to him is spurious—states 
that alchemy cannot change specic.s but merely iniitate.s them—for in¬ 
stance, colours a metal white to make it re.setnble .silver or yellow to 
give it the appearance of gold. He has, he add.s, tested gold made by 
alchemists, and found that it W'ill not withstand six or seven exposures 
to fire. But scepticism of thi.s kind was not universal. Roger Bacon 
—or more probably some one who usurped his name—declared that 
W'ith a certain amount of the philo.sopher’.s stone he could transmute 
a million times as much base metal into gold, and on Raimon Lull 
was fathered the boast “Marc tingerem si mercurius es.set.” 

Later History of Alchemy. —In the earlier part of the 16th 
century Paracelsus gave a new direction to alchemy by declaring that 
its true object w'as not the making of gold hut the preparation of 
medicines. This union of chenustry with medicine was one charac- 
teri.stic of the iatrochemical .school of wdiich he was the precursor. The 
warch for the elixir of life had usually gone hand in hand with the 
quest for the philosopher’s stone. The alkahest or universal solvent 
was likewi.se an objective of some alchemists. Increasing attention 
was paid to the investigation of the properties of substances and of 
their effects on the human body, and chemistry profited by the fact 
that it passed into the hands of men who posse.ssed the highest scien¬ 
tific culture of the time. Still, belief in the possibility of transmuta¬ 
tion long remained orthodox, even among the most distinguished men 
of science. Thus it was accepted, at least academically, by Andreas 
Libavius (d. 1616); by F. de la Boe Sylvdus (1614-72), though not by 
his pupil Otto Tachenius and by J. R. Glauber (1603-68); by Robert 
Boyle (1627-01) and, for a time at least, by Sir Isaac Newton and his 
rival and contemporary, G. W. Leibnitz (1646-1716); and by G. E. 
Stahl (1660-1734) and Hermann Boerhaave (1668-1738). Though an 
alchemist, Boj'le, in his Sceptical Chemist (i66i), cast doubts on the 
“experiments W'hereby vulgar Spagyrists arc wont to endeavour to 
evince their salt, sulphur and mercury to be the true principles of 
things," and advanced towards the conception of chemical elements 
as those constituents of matter which cannot be further decomposed. 
With J. J. Bechcr (1635-82) and G, E. Stahl, however, there was a 
reversion to earlier Ideas. The former sub.stituted for the salt, sulphur 
and mercury of Basil Valentine and Paracelsus three earths—the 
mercurial, the vitreous and the combustible—and he explained combus¬ 
tion as depending on the escape of this last combustible element; while 
Stahl’s conception of phlogiston—not fire itself, but the principle of 
fire—by virtue of whose lo.sS combustible bodies burned, was a near 
relative of the mercury of the philosophers, the .soul or c.ssencc of ordi¬ 
nary mercury. 

Perhaps J. B. van Hclmont (1577-1644) was the last distinguished 
investigator who professed actually to have changed mercury into 
gold, though impostors and mystics of various kinds continued to 
claim knowledge of the art long after his time. After the early years 
of the 20th century, however, the possibility of the transmutation of 
elements entered upon a new phase. (See Radioacttv'ity ; Trans¬ 
mutation OF THE Elements.) 

Btblidorapity.—L. Zetrner. Theatrum chemirum (6 vols., 7613-22) j 
Nic. Lenglet-Dufresnoy, Histoire de la philosophic hettuHipue (3 vols., 
1744); LouL« Figuier, L’Alchimie et les alchimistes (i860); Fcrd. 
Iloefer. Histoire de la chimie (2nd cd., 2 vols., i866-6()); M. P. E. 
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Berthelot, Les Origines de I’alckimie (1885) ; Collection des anckns 
alchimistes grccs (text and translation, 3 vols., 1887-S8); Introduction 
d I’itude de la chimie des anciens et du moyen age (1889) » Chimie 
au moyen dge (text and translation of Syriac and Arabic treatises on 
alchemy, 3 vols., 1893); G. W. Gessmann, Die Geheimsymbole Her 
Chemie und Medisin des Mitlelalters (1900); John Ferguson, Bibli¬ 
otheca ckemica (2 vols., 1906); H. S. Redgrove, Alchemy: ancient and 
modern (2nd ed., 1922J, E. O. von Lippmann, Die Entstehung und 
Ausbreitung der Akkemie (2 vols., 1919-1931); A. P. Hopkins, Al¬ 
chemy, Child oj Greek Philosophy (1934); H. Kopp, Die Alchemie 
in dlterer und neuter zeil (iBfib) ; J. E. Mercer, Alchemy, its Science 
and Romance (1921); M, M. P. Muir, The Story of Alchemy and the 
Beginnings of Chemistry (1902); J. Read, Prelude to Chemistry 
(1936); K. Schneider, Geschichte. der Alchemie (1832, reissued 1927) ; 
J. M. Stillman, The Story of Early Chemistry (1924); A. K. Waite, 
Lives of Alchemystical Philosophers (1888) ; and The Secret Tradition 
in Alchemy (1926); M. Chikashigo, Alchemy and Other ChrmUal 
Achievements of the. A/tcient Orient (19.^) : H. C. Bolton, The Follies 
of Science at the Court of Rudolph II (1904). (H. M. R.; X.) 

ALCIATI, ANDREA (1402-1550), Italian jurist, was 
born in Alzano, near Milan, on Jan. 12, 1492. He was one of 
the first to interpret the civil law by the history, languages and 
literature of antiquity, and to substitute original research for the 
servile interpretations of the glossators. His Emblems, a collec¬ 
tion of moral sayings in Latin verse, was translated into French, 
Italian and Spanish, 

ALCIBIADES {c. 450-404 B.c.j, Athenian general and 
politician. He belonged to the family of the Alcmaeonidae, and 
was a near relative of Pericles, He was very handsome and pos¬ 
sessed great wealth, which he squandered in every sort of dissipa¬ 
tion and extravagance, including the upkeep of a fine stud of 
hor.ses (Thuc. vi. 12, 10). He was an admirer of Socrates, who 
saved his life at Potidaca (432), a service which Alcibiades repaid 
at Delium; but he could not practise his master’s virtues, and 
there is no doubt that the example of Alcibiades strengthened the 
charges brought against Socrates of corrupting the youth (399). 
In 421 he came to the fore as the political opponent of Nicias and 
the peace-party, and engineered an anti-S|>artan alliance between 
Athens and the democracies of Argos, Mantinea and Elis. Sparta 
was thus placed in a critical position, and the policy might have 
been successful had Athens given it whole-hearted support. But 
in 418 Alcibiades was not re-elected general, and Sparta broke 
up the confederacy by the crushing victory of Mantinea. On the 
failure of Nicias in Thrace (418-417) he became the chief advo¬ 
cate of the Sicilian expedition, partly from policy and partly from 
private ambition, and was appointed commander jointly with 
Nicias and Lamachus. But on the day before the expedition 
sailed there occurred the mysterious mutilation of the Hermae, 
and Alcibiades was accused not only of being the originator of 
the crime, but also of having profaned the Eleusinian mysteries. 
He demanded an immediate inquiry, but his enemies obliged him 
to set sail with the charge still hanging over him. When he 
reached Sicily he was recalled to stand his trial, but on the journey 
home he escaped to Sparta. Learning that he had been con¬ 
demned to death in his absence, he openly joined the Spartans 
and persuaded them to send Gylippus to assist the Syracusans and 
to fortify Decelea in Attica, advice which proved the ruin of 
Athens, He then passed over to Asia Minor, induced many of 
the Ionic allies of Athens to revolt, and made an alliance with 
the Persian satrap Tissaphemes. But in a few months he had 
lost the confidence of the Spartans and made an enemy of King 
Agis. He therefore retired to the court of Tissaphemes (412), 
and hoping to secure his recall to Athens, advised the satrap to 
withdraw his active support from Sparta. At the same time he 
conspired with the oligarchic party at Athens, who brought about 
a revolution in 411 but did not recall Alcibiades. He therefore 
attached himself to the fleet at Samos, which remained loyal to 
the democracy, and was recalled by Thrasybulus, but he did not 
at once return to Athens. Being appointed commander in the 
neighbourhood of the Hellespont, he defeated the Spartan fleet 
at Abydos (411) and Cyzicus (410), and recovered Chalcedon 
and Byzantium. These successes encouraged him to return to 
Athens, where he was welcomed with enthusiasm (407); pro¬ 
ceedings against him were cancelled, and he was appointed general 
with full powers. But the Athenians did not fully trust hhn, and 
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the defeat at Notiura (407) led them to dismiss him from his 
command. He thereupon retired to the Thracian Chersonesus. 
After the final defeat of Athens he took refuge in Phrygia with 
Pharnabazus, w'ho wal induced by the Spartans to have him mur¬ 
dered (404). 

Alcibiades possessed great charm and brilliant abilities but was 
ab-solutely unprincipled. His advice, whether to Athens or Sparta, 
oligarchs or democrats, was dictated by selfish motives, and the 
.\thenians could never tru.st him sufficiently to take advantage 
of hi.s talents. “They feared,” says Thucydides, “tho extremes 
to which he carried his lawless self-indulgence, and . . . thought 
he was aiming at a tyranny . . . therefore, though his talents a# 
a mililary commander were unrivalled, they entrusted the admin- 
i.slration of the war to other.s; and so they speedily shipwrecked 
the .'<tatc” (Jowett’s trans.). 

Biiii i()e.RArHY.— Thuc. v., vi., vii. 18; viii.; Plato, Symposhtm ; Xcn. 
Hellenica 1. and 11 .; Alcibiades, by Plutarch and Clornclius Ncpos; 
Houssayc, Ilistoire d'Alcibiade (1873); G. Grote, History of Greece; 
K. F. Benson, The Life of Alcibiades (1929) ; Ed Meyer, and works 
quoted under G,rki.('f.; AneJent History; also Pei.oPonnfsian Wah. 

ALCIDAMAS, of Elaca, in Aeolis, Greek sophist and rheto¬ 
rician, flourished in the 4th century b.c. He w^as the pupil and 
succcs.sor of (Jorgias and taught at Athens at the same time as 
Isocrates. We possess two declamations under his name: ITtpi 
21 (Hi)L(TTu)v, directed against his rival Isocrates and setting forth 
the superiority of extempore over written .speeches (a recently 
discovered fragment of another speech against Isocrates is prob¬ 
ably of later date); in which Odys.seus accuses Pala- 

medes of treachery during the siege of Troy (this is generally 
considered sinirious). Of other works only fragments and the 
titles have survived; Mto-frrynaAds, advocating the freedom of the 
Messenians and containing the .sentiment that “all are by nature 
free”; a Eulogy of Death, in consideration of the wide extent of 
human sufferings; a Texi'r] or instruction-book in the art of 
rhetoric; and a ^vatKds \6yos. Lastly, his Moucretov (a word of 
doubtful meaning) contained the narrative of the contest between 
Homer and Hesiod, two fragments of which are found in the 
*Ayd}v 'Ofxrfpov Kai 'llaiobou, the work of a grammarian in the 
time of Hadrian. A 3rd-century papyrus (Flinders Petrie, Papyri, 
cd. Mahaffy, 1891, pi. xxv.) probably contains the actual remains 
of a description by Alcidamas. 

See fragments in Muller, Oratores Attici, ii. (1858); Vahlen, Der 
Rhetor Alkidamas (1864); Blass, Die attische Beredsamkeil; and the 
edition by Blass, 1881. 

ALCINOUS (Gr. al-km-6-os), in ancient Greek legend, king 
of the Phaeacian.s, in the island of Scheria, son of Nausithous and 
grandson of Poseidon. His reception and entertainment of Odys¬ 
seus {q.v.), who when cast by a storm on the shore of the island 
was relieved by the king’s daughter, Nausicaa, is described in the 
Odyssey (vi., xiii.). Scheria was identified in very early times with 
Corcyra, where Alcinous was reverenced as a hero. In the Argo- 
nautic legend, his abode was the island of Drepane (Apoll. Rho- 
dius iv., 990). 

ALCINOUS, the Platonic philosopher, lived probably in the 
time of the Caesars. He was the author of an analysis of Plato’s 
philosophy, and attributed to Plato ideas of other philosophers. 
He produced latterly a synthesis of Plato and Aristotle with 
an admixture of Pyth.'^orean or Oriental mysticism, and is closely 
allied to the Alexandrian school of thought. He recognized a God 
who is unknowable, and a series of beings (dalpoves) who hold 
intercourse with men. He recognized also ideas and matter, and 
borrowed largely from Aristotle and the Stoics. 

The 'EirtTOM^ has been translated by Pierre Balbi (Rome, 1469) and 
by Marsilio Ficino; into French by J. I. Combes-Dounous (1800) ; 
and into English by Thomas Stanly in his History of Philosophy. 
Editions: Heinsius (Leyden, 1630); Fischer (Leipzig, 1783); in Aldine 
Edition of Apulcius (Venice, 1521, 1532) ; Fell (i607). See Ritter, 
Geschichte der Philosophic, iv. 249. 

ALCIPHRON, Greek rhetorician, was i»:obably a contem¬ 
porary of Lucian (2nd century a.d.). He was the author of a col¬ 
lection of fictitious letters, of which 124 (118 complete and six 
fragments) have been published; they are written in the purest 
Attic dialect and are considered models of style. The scene is 
throughout at Athens; the imaginary writers are country people, 
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fishi-rrru'n, parasites and courtesans, who express their sentiments 
and (jpinions on fatniliar suijjects in elcKant language. 'ITic “cour- 
(esan ’ letters are e>|)efialJy valuable, the information contained 
in them being chiefly derived from the writers of the New Comedy, 
esfH'cially Menander. 

BinLJOoKArnv. /iV/if/V? prinerps (44 letters) (1400); S. BerKler 
(1715) ; Kng, trans, by T. Monro and VV^ Beloe (17QI) ; E. E. Seiler 
(i«56) ; R. Herther (1873); M. A. Schci>ers (rgos); F. A, Wright 
(ig2j). A Gernun trans. of Jleldrenbrieje, by A. W. Plankl (Miinchen, 

ALCIRA, eastern Spain, province of Valencia; on the left 
bank of the river Jucar. Pop. (1040) 20 .()Si (mun, 24.518). 
Alcira is a walled town, surrounded by palm, orange and mulberry 
groves, and by lowdying and unhealthy rire-swam{)s. Silk, fruit. 
ri(e and cabinet woods are its chief jtroducts. It has a Roman 
bridge and has been thought to be the Roman Saetabicula or 
Snero; it was later a Moorish trading station, 

ALCMAEON, son of Amphiaraus (q.v.). After the destruc¬ 
tion <>f Thelie.s by the K(>igonoi, Alcmaeon carried out his father’s 
injunctions by killing hi.s mother, as a punishment for which he 
wa-'. i»ur.sued by the Erinyes from [)lace to place. On his arrival at 
P.sophis in Arcadia, he was purified by its king f*hegeus, who.se 
daughter Arsinoe ( or Aljihesibot'a) he married, making her a pres¬ 
ent of the fatal necklace and the robe of Uarmonia. But the land 
was cursed with barrenness, and the oracle declared that Alc- 
rnaeon would never find rest until he reached a spot on which the 
sun had never shone at the time he slew his mother. Such a spot 
he found at the mouth of the river Achelous, W'herc an island had 
recently been formed by the alluvial depxisit; here he settled and, 
forgetting his wife Arsinoe, marric'd Callirrhoe (q.v.), the daughter 
of the river-god. His new wife longed for the necklace and robe, 
and Alcmaeon, returning to Psophis, oh(ainc*d possession of them, 
on (he pretence that he desired to dedicate them at Delphi. When 
the (ruth became known he was pursued and slain by Phegeus and 
his sons. After his death Alcmaeon was worshipped at Thebes; 
his tomb was at I*sophis in a grove of cyiiresscs. 

Srf Apollodorus iii. 7, Thucydides it. 08 . 102; Pausanias viii. 24. 
X, 10; Ovid. Afetiim. ix, 400 ct .scq'. 

ALCMAEONIDAE, a powerful Athenian family, which 
played a leading part in the iiolilic.s of the (ith and 5th centuries, 
n.r. The murder of the Cylonian conspirators (r. 632) brought 
the pollution of blood-guilt on them (cf. esp. Hdt. v. 70-71 and 
Thuc. i. I2t>-i27 ) and they were banished until the lime of Solon. 
Alcmac'on seems to have made his fortune thrciugh the favour of 
the kings of Lydia. Megadcs, who made a great marriage with 
the daughter of the ruler of Sic3'on, led the merchant party in 
opposition to the tyrant Peisistratu.s. and was exiled (Hdt. i. sg); 
his son Cleisthcnes drove out the tyrants (510), defeated the 
Spartan attempt to set up an oligarchy, and by his reforms 
secured the Athenian democracy. The Alcmaconids were sus¬ 
pected, however, of treacherously helping the Persians by giving 
the famous shield signal at Marathon. To the same family be- 
longc'd Pericles and Alcibiades. 

St'f Herodotus vi, 121-131, and articles on Ci.kisthenes, Pericles, 
Alcuuaoes, Grai c o-PiRsiAN Wars and Camb. A»c. Hist. vol. iv. ch. 
vi., $ 6 unci ch. viii. 

ALCMAN or Alcmakon (ft. in the 7th cent, b.c.), the founder 
of Doric lyric poetry, to whom was assigned the first place among 
the nine lyric poets of Greece in the Alexandrian canon. He was 
a Lydian of Sardis, who came as a slave to Sparta, where he was 
emandpated and given the citizenship. Aleman composed various 
kinds of poems in various metres; Parthenia (maidens’ songs), 
hymns, paeans, prosuclia (processionals), and love-songs, of which 
he was considered the* inventor. The fragments are scanty, the 
most considerable being part of a Parthenion found in 1855 on an 
Egyptian [lapyrus; some hexameters discovered in i8q 8 are at- 
tributf'd to .Xlcrnan or Erinna (Oxyrhynebus papyri, i. 189S). 

For general authorities xrr Alcaeus. 

ALCMENE (alk-ma-na), in Greek mythology the daughter of 
Electry’on, king of Mytcnac^ and wife of Amphitryon. She was 
the mother of Heracles by Zeus, who assumed the likeness of her 
husband during his absence. 

See Plautus, Amphitruo. 


ALCOBACA, a town of Portugal, in the district of Lciria. 
I'op. (1940) 4,016. Alcoba<;a is chiefly interesting for its Cis¬ 
tercian convent, now partly converted into schools and barracks. 
I’hc mona.stic buildings, a sc^uare, 725ft. across, were founded in 
1148 and completed in 1222. During the middle ages it rivalled 
the greatest European abbeys in size and wealth. It was supplied 
with water by an affluent of the Alcoa, which still flows through 
the kitchen. The convent was partly burned by the French in 
1810, secularized in 1S34, and afterwards gradually restored. 
I’ortions of the library are now preserved in the public libraries of 
Li.sbon and Braga. The monastic church (1222) i.s a good example 
of early Gothic, .somewhat defaced by Moorish and other ad¬ 
ditions. 

ALCOCK, JOHN (c. 1430-1500), English divine, was born 
at Beverley in Yorkshire and educated at Cambridge. He was 
bishop successively of Rochester, Worcester and Ely, and twice 
held the office of lord chancellor. He died at Wisbech Castle Oct. 
I. 1500. Alcock was one of the most eminent pre-Reformation 
divines; he was a man of deep learning and also of great pro¬ 
ficiency as an architect. Besides founding a charity at Beverley 
and a grammar school at Kingslon-upon-Hull, he restored many 
churches and colleges; but his greatest enterprise was the erection 
of Jesus College, Cambridge, w'hich he established on the site of 
the former convent of St. Radigund. 

Alcock’s published writing.s, most of which are extremely rare, arc; 
Mans Perfe(tiofiii, or the Hill of Perfection (London, 14Q7); GalH- 
'oiitu\ Johannis Alcock episevpi Pliensis ad fralca suos curatos m 
dnodo apud Barnwell (1408), a good specimen of early Engli.sti print- 
ng and quaint illustrations; The Castle of Labour, translated from 
he French (1536); and various other tracts and homilies. 

See j. Bass Mullinger’s Hist, of the University of Cambridge, vol. i. 

ALCOCK, SIR JOHN WILLIAM (1892-1019), English 

airman, was born in Manchester on Nov. 6, 1892, the son ot a 
horse dealer. Before the World War he had been in possession 
.)f the aviation certificate for tw-o years, when he joined the 
Royal Naval Air Force as an instructor in 1914. In 1916 he 
was posted at No, 2 wing at Mudros. Here he performed many 
amous exploits, including the bombing of Constantinople on 
Sept. 30, 1917. He was forced to alight at sea near Suvla bay 
on his return from this cxjiedition, and he and his companions 
swam ashore, and were taken prisoners by the Turks. After leav- 
ng the Air Force in March 1919, he made a flying record with 
Lieut. Arthur Whitten Brown by flying from St. John's, New- 
oundland, to Clifden, Ireland, in lohrs. i2mins. He was then 
Teated K.B.E. A week later Alcock w’as flying to Paris in an 
imphibian aeroplane when he .sustained fatal injuries at Cote 
d’Evrard, Normandy, on Dec. 18, igig. See Aviation, Civil; 
Trans-oceanic and Trans-continental Flights. 

ALCOCK, SIR RUTHERFORD (1809-1897), British 
consul and diplomatist, practised medicine until 1837. J844 

he became con.sul at Fuchow in China, opened to trade by the 
reaty of 1842, and Mr. Alcock, as he then was, had to maintain 
an entirely new position W’ith the Chinese authorities. He went 
in 1846 to Shanghai and there superintended the establishment 
and laying out of the British settlement. In 1858 he was appointed 
onsul-gencral in the newly opened empire of Japan, and in the 
oUowing year was promoted to be minister plenipotentiary. In 
;86o Mr. Alcock’s native interpreter was murdered at the gate 
){ the legation, and in the following year the legation was stonned 
by a body of Ronins, whose attack w’as repuhsed by Mr. Alcock 
and his staff. After a brief period at home he returned to Japan 
in 1804 and he was transferred to Peking in 1865, where he repre- 
lentcd the British Government until 1871. Alcock was one of the 
first to awaken in England an interest in Japanese art; his best- 
known book The Capital of the Tycoon, appeared in 1863. He 
died in London on Nov. 2, 1897. 

See A. Michie, The Englishman in China during the Virtorion Era, 
as illustrated in the career of Sir Rutherford Alcock (Edinburgh, rgio). 

ALCOFORADO, MARIANNA (1640-1723), writer of 
he Letters of a Portuguese Nun, was the daughter of a landed 
iroprietor in Alemtejo, She made her profession as a Franciscan 
nun at 16 or earlier, without any real vocation, and lived a routine 
life in the convent of the Concepcion at Beja until her 25th year 
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when she met Noel Bouton, afterwards marquis de Chamilly. 
and marshal France. During the years 1665-67 Chamilly spent 
much of his time in and about Beja, and probably became ac¬ 
quainted with the Alcoforado family through Marianna’s brother, 
who was a soldier. Custom then permitted those in religious 
orders to receive and entertain visitors, and Chamilly began an 
intrigue with Marianna which caused a scandal. To avoid the 
consequences Chamilly deserted Marianna, and withdrew clan¬ 
destinely to France. The letters to her lover were written between 
Dec. 1667 and June 1608, and describe the successive stages of 
faith, doubt and despair through which she passed. These five 
short letters written by Marianna to ‘“expostulate her desertion" 
have become a classic. There are signs in the fifth letter that 
Marianna had begun to conquer her passion, and after a life of 
rigid penance, accompanied by much suffering, she died at the 
age of 83. The letters came into the possession of the conite de 
Guillcragues, director of the Gazette de France, who turned them 
into French, and they were published anonymously in Paris in 
Jan. i66g. In 1810 Boissonade discovered Marianna’s name 
written in a copy of the lirst edition by a contemporary hand, 
and the veracity of this ascription has been placed beyond doubt 
by the investigations of Luciano Cordeiro, who found a tradition 
in Beja connecting the French captain and the Portuguese nun. 

The foreign bibliography of the Letters, containing almost 100 
numbers, will be found in Cordciro’s admirable study, Soror Marianna, 
A Friera Porluitueza, 2nd ed. (Li.sl)on, iHqi). Ite.sides the French 
editions, versions e.xist in Dutch. Danish, Italian and German; and 
the English bibliography is given by Edgar Prestage in his translation 
7 'hr Letters of a Portuguese Nutt (Marianna Alcoforado) , 3rd ed. 
(1Q03). The French text of the editio princeps was printed in the 1st 
ed. (jHq 3) of this book. Edmund Go.sse in the Fnrtnifihtly Review, 
vol. xlix. (old series) p. 506, shows the considerable influence e.xercised 
bv the Letters on the sentimental literature of France and England. 

ALCOHOL, the name applied to any member of a class of 
organic compounds (xcc Alcohot.s). The word is of Arabic 
origin, being derived from the particle al and the word kohl, an 
impalpable powder used in the East for painting the eyebrows. 
For many centuries the w’ord was used to designate any fine pow¬ 
der; its present day application is of comparatively recent date. 
Thus Paracelsus and Libavius both used the term to denote a fine 
powder, the latter s].x;aking of an alcohol derived from antimony. 
Paracelsus also used the term to denote a volatile liquid; alcool 
and alcool vini occur often in his writings, and once he adds id est 
vino ardente. 

The word is commonly applied to one particular member of 
the class (ethyl alcohol or ethanol) having the formula CJLO- 
Alcohol, as an article of widespread consumption and u.se, has 
various other names, e.g., “Spirits of Wine,” “Eau de Vie,” “Aejua 
V'itae.” 

Ethyl alcohol does not occur in apitrcciable quantities in na¬ 
ture except under abnormal conditions, the most common in¬ 
stances being the urine of persons suffering from diabetes or 
those addicted to excessive consumption of alcoholic beverages. 
In the vegetable kingdom it occurs, mixed wath ethyl butyrate, in 
the unripe seeds of Ileraclcum giganteiim and II. sphondylium. 
In consequence, however, of its ready formation by the fermenta¬ 
tion of saccharine juices of vegetable origin, it has been known, 
in its impure state, from ancient times. It was not until 1808 that 
its constitution was determined by de Saussure, although Lavoisier 
had previously established its qualitative composition. Sir Edward 
Frankland, by demonstrating its relation to the hydrocarbon 
ethane (CFLCHs), proved it to be CHa-CHoOH, one hydrogen 
atom of the ethane molecule being replaced by the hydroxyl 
group. Ethyl alcohol may be synthetically prepared by any of the 
general methods described in the article Alcohols, The mechan¬ 
ism of alcoholic fermentation is discussed in the article Fermen¬ 
tation, and the manufacture of alcohol from fermented liquors 
in the article Spirits. 

Properties. —Pure ethyl alcohol is a mobile colourless liquid 
having an agreeable ethereal odour. It boils at 78-3® C at a pres¬ 
sure of 760mm. of mercur>’; at —90® C it is a thick liquid, whilst 
at —130° C it solidifies to a white mass. Its specific gravity at 
various temperatures is as follows, the gravities being compared 
with water at 4® C; 
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Temp., ‘‘C. 
10' 

15 ’ 

20" 

25" 


Sp. Gray. 
O'79784 

o 79360 

0-789.34 

o-78506 


Temp., ®C. 

30” 

35" 

40 *^ 


Sp. Grav. 
078075 
o 77641 
O 77203 


Its high cocllicicnt of thermal expansion, coupled with its low 
freezing point, renders it a valuable Ihermometric fluid, especially 
when the temperatures to be measured arc below —39'* C when 
the mercury thermometer cannot be used. It burns readily in air 
with a blue smokeless flame, producing water and carbon dioxide. 
Since its combustion is attended with the evolution of great heat, 
alcohol is u.sed extensively as a fuel. 

Ethyl alcohol is miscible with water in all proportions, the 
nii.xing being accompanied by a contraction in volume and a rise 
in temperature. The maximum contraction corresponds approxi¬ 
mately to a mixture of three molecules of alcohol and one of 
water. Owing to the energy with which it absorbs moisture from 
the air, it is ditficult to obtain or pre.serve ethyl alcohol in a com¬ 
pletely anhydrous state. Commercial alcohol, which usually con¬ 
tains about gs'r of the pure alcohol and st’f. of water, can be 
obtained by fractional distillation of spirituous liquors. This 
method of purification fails to remove the last traces of water, 
which can only be effected by distilling the commercial product 
after it has stood in contact with a dehydrating agent such as 
quick-lime, baryta, or anhytlrous copper sulphate, or by taking 
advantage of its ^x'culiar behaviour when mixed with benzene. 
Calcium chloride must not be used, as it forms a crystalline com- 
l)ound with alcohol, the latter playing the role of water of crystal¬ 
lization. The pre.scnce of water in alcohol may be detected in 
several ways. Arjueous alcohol, when mixed with benzene, carbon 
disulphide, or iiaraflin oil, becomes turbid. A more delicate meth¬ 
od is the addition of a small quantity of anthraquinone and 
.sodium amalgam, when absolute alcohol gives a green coloration, 
but in the presence of minute traces of water a red coloration is 
obtained. 

Traces of ethyl alcohol can be detected by converting it into 
ethyl benzoate on .shaking with benzoyl chloride and caustic soda; 
by warming it with iodine and potassium hydroxide and thus pro¬ 
ducing iodoform, which is recognized by its characteristic odour; 
or by oxidation to acetaldehyde. The latter test is elaborated by 
distillation into a strong solution of sodium hydroxide, when an 
“aldehyde resin” easily recognized by appearance and smell 
is formed. 

Determination.—The quantity of alcohol pre.scnt in a mixture 
of alcohol and water can readily be determined. If other sub¬ 
stances are present, it is u.sually neces.sary to separate them by 
distillation and sometimes by preliminary chemical treatment. 
The determination may be made by ascertaining the vapour ten¬ 
sion or by finding the boiling point. The most common and con- 
veni<*nt method, however, is the determination of the specific 
gravity of the aqueous mixture. This can be ascertained by means 
of .some form of pyknomeler or hydrometer, standard tables 
being available which correlate gravities with proportion of alco¬ 
hol. The latter may be expressed in various forms, dciiending 
upon the requirements of the Government or other authority by 
whom the tables have been prepared. The usual form is percentage 
of absolute alcohol by weight or by volume. The former has cer¬ 
tain advantages as it is indcjx’ndcnt of temperature, whilst the 
latter, owing to the difference in the coefficients of expansion of the 
two ingredients, is subject to thermal variation. In the United 
Kingdom and in America arbitrary standards called “Proof Spirit” 
are u.sed. British “Proof Spirit” is that mixture of alcohol and 
water which at the temperature of 51® F weighs exactly || of 
an equal measure of distilled water also at 51° F. It contains 
49 28% of alcohol by weight, and at 60® F it contains 57-10% 
of alcohol by volume and "has a specific gravity of 0-91976. The 
“quantity at proof” is given by the formula: (quantity of sample) 


(percent^W of proof spirit) ^ 

lOO 

that which at 15-6® C contains exactly one-half its volume of 
alcohol. 
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'ITip hydrt)mt;tcr used varies cunsidcrably and may indicate 
dire(,lly sptrcific gravity, proportion of alcohol, or have an arbi¬ 
trary scale, the readings of which have to he referred to tables. 
Sikes's hydrometer, the British legal instrument, is of the iast- 
menfioned ty|«'. Jt was devised by Bartholomew Sikes, an Engli.sh 
excise oflicer, at tlie end of the i8th century. The table.s now used 
with it, however, are of modern cornjjilation, and were legalized 
in 1915. Sikes s system has been extended by the addition of two 
hytlrometers ‘ A ' and “B” to cover all strengths up to absolute 
alcohol at 84" 1'. 

'Vet another physical property w'hith is frequently used for 
detecting and estimating ethyl alcohol is the refractive index. 
Holmes (.sec Trans. Chrm. Sac., ifjtT,, 103, p. 2,165) gives the 
following indicc.s of refraction (“D) at 15-5'' C for molecular mix¬ 
tures of alcohol with water, that of pure alcohol being 1-30316; 

Alcohol Water Alcohol Water 

(mots). (mols.). ’'D (mots.). (mois.). ’’D 

4 1 1 ,^6574 I 2 1-36408 

2 I I 36651 I 3 1-36153 

1 I 136630 I 4 i- 35 ««.l 

Holmes found the maximum value 1-36661 to correspond to a 
mixture containing 79 2% of alcohol by weight. 

Uses. —The most imfiortant industrial application of ethyl 
alcohol is a.s a solvent. It di.s.solve.s a large number of solid and 
lif|uid organic compounds, re.sins, hydrocarbons, fatty acids, and 
many mineral salts. I’oUssium and .sodium readily dissolve in it, 
yielding alcoholale.s (ethoxides) in the form of voluniinou.s white 
powders. With suliihuric acid it yields ethyl sulfihuric acid and 
with sulphuric anhydriile diethyl sulphate. The jihosphorus haloids 
give Ihe corresponding ethyl haloids. It is readily o.xidized into 
acetaldehyde and acetic acid by such agents as manganese per¬ 
oxide and sulphuric, acid. With bleaching [owder it yields chloro¬ 
form, whilst with iodine and potassium hydrcjxide it reacts to give 
iodutorni. Most gase.s dissolve in it more, readily than in water; 
for instance 100 volunu'S will dissolve sc-ven volumes of hydro¬ 
gen, 25 volumes of oxygen or 16 volumes cd nitrogen. (I’or 
indu.strial uses, sea Alcohol in Indu.stry.) 

Pharmacology, Toxicology and Therapeutics of Alcohol. 
—The great solvcmL power of alcohol i.s of high medicinal value 
in the pri.-paration of solutions of alkaloids, resins, volatile oils, 
iodoform, etc. The effect of alcohol when aptdied externally to 
the human body depend.s uf)on the strength of the solution and 
Ihe tomHlions of application. When of a strength above io(,^ it 
is antiseptic. If applied in such a manner that evaporation can 
lake place readily, it has a cooling effect of which advantage is 
often taken by b.Uhiiig the forehead with perfume to soothe 
headache. If on the other hand evaporation is retarded, the af¬ 
finity of alcohol for water causes its extraction from the tis.sucs, 
which become hardened. Thoroughly rubbed into the skin, alcohol 
dilates the blood vessels and produces a mild counter-irritant 
effect. Many alcoholic liniments arc therefore employed for the 
relief of pain, especially lumbago and other forms of so-called 
"muscular rheumatism.” When taken internally alcohol is com¬ 
pletely and rapidly absorbed from the stomach and inte.stines and 
distributed by the blood to different organs of the liudy. The rale 
of absorption is checked if the alcohol is diluted either with 
water or with food taken immediately before drinking. A variable 
but small i)roporti()n of alcohol cscaix;s unchanged in the breath 
and urine, 'I'he remainder is slowly oxidized in the body, disap- 
pc-aring at a uniform rate of about 0-185 euxm. per kg. of body per 
hour. None is known to be converted into substances which the 
body can retain. 

I'he effect.H of consumption of alcohol are almost all due (di¬ 
rectly or indirectly) to its action upon the nerv'ous system. Thus 
the immediate sensation of well-being is due to the flu.shing of 
the skin, suppressing temporarily the sense of chill and to the bact 
that the sensibility to minor i>ains and inconveniences becomes 
blunted; whilst with larger doses the diminution of the power of 
self-control and sense of jxjrsonal rcspionsibility gives rise to ex¬ 
citability. In the .secondary stage the fineness of the senses (hear¬ 
ing, touch, taste and vision) is affected, and this gives rise to an 
inability to control bodily movements such as facial expression. 


In the advanced stage of drunkenness, the intelleotual processes of 
judgment and control arc sus^xinded, and in the absence of a 
strong appeal to emotional tendencies the drinker sinks inert and 
nerveless into a heav’y sleep or condition of torpor, which lasts 
until the alcohol absorbed has all been oxidized. (See Drunken¬ 
ness; Delirium.) 

A dose of alcohol (such as would be present in 21 oz. of whisky 
or pints of beer) exerts no influence on the performance of 
simple muscular acts not demanding precision. For acts requir¬ 
ing skill or accuracy eflicicncy i.s temporarily impaired by such a 
dose. The digestion is not affected by a moderate amount of 
alcohol, the deleterious results of consuming alcoholic beverages 
being probably due to other substances: e.g., non-volatile bodies 
in wine, and higher alcohols and esters in distilled drinks such 
as brandy or whi.sky. Contrary to the common belief, alcohol does 
not act as a direct stimulant to the heart in cases of threatened 
failure. Recovery from fainting is probably due to the irritant 
action on the mucous membrane of the nose and throat com¬ 
parable to that of smelling salts or burnt feathers. In protracted 
weakness the benelicial effect of alcohol appears to be due to 
its mildly narcotic and sedative action relieving the centres which 
in conditions of anxiety or pain affect the action of the heart. For 
the purpose of ‘‘keeping out the cold” alcohol is probably not 
harmful in a small dose, as it promotes activity, but as a pre¬ 
liminary to long exposure it is dangerous. It renders the drinker 
subject to an illusion of warmth and indifferent to the peril of 
extreme cold which may re.sul( fatally. At the end of long ex¬ 
posure, how'cvcr, after the patii'nt has been plac(?d in hot blankets 
a moderate dose of alcohol is beneficial, promoting the return of 
the blood to the sujierficial tissues to which the extreme heat 
is applied. 

Excessive consumption of alcohol tends to shorten life, but it 
is uncertain if moderate drinking has any effect on longevity. The 
following extract from the British official returns is of interest in 
this connection, the year igoo being inserted as the "peak" year 
under both headings. 



Con.Himption per head 

Death rate 

per million 


of tlic population 

of the 

population 


Beer, Spirits, Wine, 

From 

F rom cirrhosis 


gals. Pf. gals. gals. 

alcoholism 

of the liver 

IR97 

30-23 I 20 0 40 

77 

133 

1()00 

3204 1-22 042 

113 

144 

1932 

17-67 0 37 0 24 

14 

46 


After death the presence of alcohol can be detected in all the 
body fluids. Its especial affinity for the nervous system is indi¬ 
cated by the fact, that, when all traces of it have disappeared 
elsewhere, it can .still be delected with ease in the cerebro-spinal 
fluid. (See Pharmacology, and Alcohol: Its Action o?i the Hu¬ 
man Organism, Medical Re.search Council, 1924.) 

Fiscal.—Ethyl alcohol is a fruitful source of revenue to most 
of the Governments of the world. In Great Britain the excise 
duty on spirits varies from £3 12s. 6d. to £3 14s. per proof gallon, 
and the customs duty is in some instances as high as £6 3s. sd. per 
liquid gallon. Both duties, however, are liable to considerable 
modification in certain circumstances. The revenue derived from 
the spirit duties has recently shown steady decline;— 

Financial Year Net Receipts from Customs and Excise. 
i9-»3-34 £54,030,746 

1924*25 £51,053,606 

1925- 26 £49,927,645 

1926- 27 £43,552,785 

In the U.S.A. the adoption of prohibition greatly diminished 
the rev'enue importance of alcohol, but repeal restored it to its 
former standing. Thus after falling from $483,050,854 in the fis¬ 
cal year of 1919 to $26,452,028 in 1926, the tax yield of distilled 
.spirits, fermented liquors, etc. rose in 1935 to $411,021,746. In¬ 
deed, the pro.s{)ect of increased revenue was an influential con- 
.sideration leading to repeal (see Prohibition). The quantities of 
distilled liquors in proof gallons imported during certain prohi¬ 
bition years were as follow’s: 


1924 

1925 


52,676 

S 7>679 


1926 71,622 

1927 (ist 9 months only) 50,971 
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The great industrial importance of alcohol has necessitated the 
introduction of a duty-free product retaining its suitability for 
the many purposes for which it may be used in the arts and manu« 
factures. (For details of “denatured alcohol” sec Alcohol in 
Industry.) (J . J. F. ; F. G. H. T.) 

ALCOHOL, PATHOLOGICAL EFFECTS OF. The 

pathological effects of alcohol are due to a chronic poisoning 
rather than an acute. Large doses may, however, cause death 
almost instantaneously by a reflex action on the heart or by 
cardiac and respiratory depression after the drug has been ab¬ 
sorbed. If the alcohol be taken in the form of spirits, the sub¬ 
ject usually becomes thin, probably owing to the spirits so 
affecting the gastro-intestinal tract that little or no nourishment 
is absorbed; if beer be the form of drink the subject is liable to 
become fat. Prolonged drinking of any form of alcohol makes 
persons less able to withstand operations and diseases, such as 
phthisis and pneumonia, and is the direct cause of certain diseases 
of which the chief are the following: 

Chronic Gastritis. —This is most likely to occur in those who 
drink spirits. The action of the strong alcohol on the stomach 
sets up an inflammatory condition which, owing to the continued 
action of the irritant, never subsides, with the result that perma¬ 
nent damage results and the proper digestion of food cannot take 
place and the patient becomes thinner and thinner. 

Cirrhosis of the Liver (gin-drinker's liver).—The quantity of 
alcohol associated with this condition differs with different 
persons; in some cases a few months’ indulgence may suffice, 
in others it may be a matter of years. Whether the alcohol itself 
or some toxin due to gastro-intestinal disturbance acts on tho 
liver is not certain, but the result is a chronic inflammation 
which passes on to an extensive growth of fibrous tissue. This 
by its contraction compresses and destroys the liver cells and 
seriously impedes the flow of blood through the veins of the 
organ. The size of the liver varies within wade limits, but is 
usually small owing to the contraction of the fibrous tissue. The 
most important and constant result of this contraction is tho 
effusion of fluid from the compressed and distended veins into 
the peritoneal cavity, constituting one of the types of dropsy 
called ascites. The patient gradually becomes more and more ill 
and death often ensues within a few months of the appearance 
of ascites. (See Liver, Diseases oe.) 

Multiple or Peripheral Neuritis (see Neuritis). 

Gout (g.v .).—The habitual drinking of heavy or sweet wines 
is one of the causes of this disease, as is excessive beer drinking 
when combined with poor or insufficient food. 

Mania may at times be due to chronic alcoholic poisoning 
and possibly chronic Bright's disea.se. Certainly the kidneys will 
be affected more or less adversely by the toxins due to the gastro¬ 
intestinal disturbance. 

Delirium tremens (see Delirium) occurs in habitual 
drinkers. 

ALCOHOL IN INDUSTRY. Owing to its very high price, 
duty-paid alcohol cannot be used for most industrial purposes 
(even in “wet” countries); exhaustive experiments were therefore 
carried out in England about the year 1853 to ascertain whether 
it would be possible so to treat alcohol as to enable it to be used 
industrially without any risk of the revenue being defrauded. 

Industrial Methylated Spirits. —^The experiments of 1853 
resulted in the legislation of 1855 which authorized the use, for 
purely manufacturing purpo.ses, of duty-free spirits mixed with 
10% by volume of wood naphtha (an impure methyl alcohol), 
the product being unfit for beverage purposes and known as 
“methylated spirits.” By the Revenue Act of 1906 “methylated 
spirits” became “industrial methylated spirits” and the volume of 
wood naphtha was reduced to 5%. Methyl alcohol (q.v.) was 
selected because it is very difficult to remove even by distillation, 
and because its presence can readily be detected. Industrial 
methylated spirits are for use in industrial and other operations 
for which mineralized methylated spirits are unsuitable. By the 
regulations dated Dec. 7, 1935, a pharmaceutical chemist may be 
authorized to obtain industrial methylated spirits for sale as such 
or for other specified purposes under defined conditions. 


Industrial Methylated Spirits (Pyridinized)Rcgula* 

tions dated Dec. 7, 19^5, authorized industrial methylated spirits, 
having the same composition as industrial methylated spirits, with 
an added ^ of i part of crude pyridine, to be used in the manu¬ 
facture of “finish'’ for sale. 

Mineralized Methylated Spirits. —From 1861 to 1891 
methylated spirits were allowed to be sold by retail in Great 
Britain in small quantities for domestic purposes, but use in large 
quantities or in manufacture was only possible under excise super¬ 
vision. In 1890, a new form known as “mineralized methylated 
spirits’’ was introduced, free from revenue' supervision, for general 
use, the difference consisting in the further addition of J of 1% 
of mineral naphtha. Mineralized methylated spirits in 1928 are 
a mixture of go parts by volume of alcohol, 9^ parts of wood 
naphtha, and \ part of crude pyridine, adding to every 100 gallons 
of the mixture i gallon of mineral naphtha and not less than 
oz. of powdered aniline dye (methyl violet). 

Power Methylated Spirits. —Following on a report by a 
departmental committee in 1918, clauses were inserted in the 
Finance Act of 1920 legalizing the use of alcohol for power pur¬ 
poses under the name of “power methylated spirits.” The regula¬ 
tions were issued in 1921, and such spirits arc prepared according 
to the following formula:—92 parts of alcohol, 5 parts of benzol, 
i part of crude jiyridinc and 2^ parts of wood naphtha, together 
with^’g-oz. of Spirit Red Ill. dye in each too gallons of the mix¬ 
ture. Spirits so prepared are sold free of duty and restriction 
when mi.\ed with 25^;^ of petrol, benzol, denatured ether or some 
other apyiroved sub.stance. 

Non-dutiable (Specially Denatured) Spirits. —The Finance 
Act of IQ02 made it possible to use duty-free spirits in any art or 
manufacture when it is proved that the u.sc of methylated spirits 
is unsuitable or detrimental. The spirits must be rendered unfit for 
use as a beverage before and during use. Frequently a suitable 
denaturant is found in some acid used or produced during the 
manufacturing operations, or the alcohol is a constituent of some 
mixed solvent. Thus the employment of pure alcohol denatured 
with of pure methyl alcohol is allowed in the production of 
insulin without onerous excise restrictions. The use of pure duty- 
free spiirits by “universities, colleges and other public institutions 
for research and teaching” arc laid down in regulations issued in 
May igii. 

Customs and Excise. —Under the Finance Act of 1921 an 
allowance of 5d. per proof gallon, equivalent to about 8d. per bulk 
gallon, is made on spirits used for preparing industrial methylated 
spirits and power methylated spirits; or on .spirits received for use 
in the arts and manufacture. Imported spirits used for the manu¬ 
facture of mineralized methylated spirits arc charged a differen¬ 
tial duty of 2 S. lod. or 2s. iid. per proof gallon if foreign, and 4d. 
or sd. per gallon if empire. When used for other purposes, em¬ 
pire spirits are free of duty, while foreign spirits are charged 2s. 
6d. per proof gallon. A rebate under the Finance Act of 1921 
amounting to 80% of the present duly is made in the case of duty- 
paid .spirits used for medicinal and for scientific purposes. 

Industrial Uses of Alcohol. —Apart from its use as a bev¬ 
erage, alcohol is the raw material for the manufacture of vinegar, 
ether and chloroform, and enters into the composition of many 
dye stuffs. It is largely used as a solvent for the preparation of 
pure chemicals as well as for cleaning purposes. Various scientific 
operations require its use, as does also the preservation of museum 
and hospital specimens. 

Out of a total of rather over 4 million bulk gallons of industrial 
methylated spirits used during the year 1926-27, 2^ million gallons 
were employed for varnishes, “finishes,” stains and paints. Of 
this quantity “finish” accounted for nearly 300,000 gallons of 
pyridinized spirits. The balance was distributed under 60 headings. 
The other chief uses were ether, 271,400 gallons; oil-cloths, 
leather-cloths and similar substances, 241,212 gallons; soap, 172,- 
661 gallons; and hospitals, asylums and infirmaries, 104,387 gal¬ 
lons, Mineralized methylated spirits are largely used for burning 
in lamps and for cleaning purposes. The quantity used in a year 
is about i| million bulk gallons. Power methylated spirits must 
be mixed with petrol or benzol, or denatured ether, and when so 
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mixed may be distributed and used without restrictions for power 
f)urpo.se». 

The followini? talile ^ives the quantity in bulk gallons of the 
various descriptions of methylated spirits issued in the United 
Kingdom during the years specified;- - 



tQIJ 14. 

1925-^6. 1 

1926 27. 

Industrial nutliylatcd s[)iritH 


4,247,.547 i 

4,030.8 oo* 

Mineralized mcliiylated spiril.s 

1,7.54,.S14 

1,446,558 1 

1,593,022 

Puwi r inethylalcfl spirit h 


1 (^1,282 j 

46,447 

.Non dutiahle .s[)irils * 

4.t8,58,-> 

i 

.+55,405 

■J'otals 

q ,446,158 

! 6,224,3.?; ! 

6,034,6183 


♦Inrludrs ^04,778 gallons industrial methylated spirits (pyridini/.ed). 


A great extension has occurred in the use of methyl alcohol for 
industrial purposes, apart from its use for denaturing, namely, 
from 38,000 gallons in 1913-14, to 300,000 gallons in 1926-27. 

Industrial Alcohol in the British Dominions, etc.—The 
regulations governing the use of industrial alcohoLs in the British 
dominions, colonies and protectorates are generally similar to 
those of the Inqierial Government. In Australia there are four 
( lasses, and the principal substances used as denaturants are wood 
naphtha, pyridim*, benzene, benzine (petroleum) and crystal 
violet. In Canada there are three grades of “denatured alcohol" 
and .seven grades of “specially denatured alcohol”; wood alcohol 
is the main denaturant, but benzine, iodine, benzol, nitrobenzol 
and other substances are u.sed. There are four kinds of “methyl¬ 
ated spirits” used in New Zealand, the denaturants being wood 
naphtha and also pyridine, mineral naphtha, turpentine and shellac, 
according to the intended use. “Methylated spirits” in the Union 
oj South Africa are denatured with crude methyl alcohol and 
pyridine bases, or with Simonson oil and pyridine bases. For 
denaturing motor fuel the same denaturants are employed. In 
Kenya Colony “industrial alcohol” is denatured with crude methyl 
alcohol with or without pyridine ba.ses, or, wh(m used as a fuel 
fur internal combustion engines, with sulphuric ether and pyridine 
ba.ses, “Denatured spirits" in Mauritius, including .spirits u.sed as 
motor fuel, are denatured with wood naphtha and pyridine, or 
kero,sene and pyridine. In India the generally accej)ted oflicial 
formula prescribes the addition of o-sCc light caoutchoucine and 
0-5Vr pyridine bases of mineral origin. In the West Indies methyl¬ 
ated spirits are always denatured with wood naphtha or methyl 
alcohol with, in some cases, the addition of mineral naphtha. 

Induitrial Alcohol in Other Countries.—The Netherlands 
legalized the use of denatur»‘d alcohol in 1865; in 1872 France 
j)ermilted its use under a special tax, and in Germany its employ¬ 
ment was authorized in 1879. the other European countries fol¬ 
lowing—Austria in 1888, Italy in 1889, Swrden in i8()0, Norway 
in 1891, Switzerland in 1893 and Belgium in 1896. Alcohol was 
used in Germany for many years before the war in increasing 
quantities as a source of heat, but its application for light and 
power started about 1887. In 1895 a distillation tax was impo.sed 
from which a refund was paid on alcohol used for other than 
beverage purposes. 

In France a formula for general use has been approved which 
prescribes that to 100 litres of spirit, which must not contain more 
than C/o of es.scntial oils and must indicate at least 90% alcohol 
at 15" C,. must be added 5 5 litres of “Methylene type regie.” The 
latter must indicate at least 90(0 alcohol, contain 25*;,^ acetone 
and at least 2-5% pyrogenous impurities produced by wood dis¬ 
tillation. Should the use to which the alcohol is to be put justify 
such a course, a special formula for denaturing is allow^ed. 

In Germany, apart from special substances added to denature 
alcohol for use in medicaments and food.stuffs, the materials added 
to alcohol destined for industrial use are as follows;—2 5 litres 
of wood spirit, or i litre of pyridine bases, or 0025 litre of ani¬ 
mal oils, or I litre of turjumtine oil, or 2 litres of toluene, or 2 
litres of benzine, or 0 5 kilogramme of centralite, for 100 litres 
of denatured spirit. For internal combustion engines 1-25 litres 
of a mixture of 2 5 parts wood spirit to i part of pyridine, 0-25 
litres of methyl violet solution and from 2 to 20 litres of benzol 
may be added to 100 litres of spirit. For special industrial pur- 


jjoses other mixtures are allowed, the chief denaturants being 
shellac, camphor, carbon tetrachloride or ether. The use of duty¬ 
free pure alcohol is allowed in public hospitals and scientific in¬ 
stitutions, and for the manufacture of fulminates, fuzes and 
smokeless powders. 

France denatured 12 million bulk gallons in 1922, and 19 million 
bulk gallons in 1925. The quantity of alcohol used for industrial 
and other purposes in Germany is on the increase; in 1924-25 it 
amounted to nearly 24I million bulk gallons, whereas in 1925-26 
it reached nearly 26! million. 

POWER ALCOHOL 

Whilst alcohol can be used like {udrol (gasolene) in motor en¬ 
gines, it cannot be u.sed with maximum cfikiency by it.self in en¬ 
gines of modern motor vehicles because it requires a higher degree 
uf compression than such engines arc usually designed to stand, 
and also because, unless special arrangements are made, a motor 
engine will not start readily from the cold on alcohol. After mix¬ 
ture with benzol or petrol, or with ether in varying proportions, it 
can, however, be employed successfully. In the event of its pro¬ 
duction proving a commercial possibility it should, therefore, 
form a valuable addition to the liquid-fuel resources of the world. 

In the appended table are given some comparative figures in 
connection with commercial petrols and alcohol, taken from a 
paper by 11 . K, Ricardo published in the Automobile Engineer 
(1921);— 

Alcohol and Petrol as Fuel 



♦The lower calorific value plus the latent heat of evaporation at 
constant volume. 


Miscibility.—Alcohol of the strength usually employed as a 
liquid fuel, viz., 95% by volume, will mix with ether in all pro¬ 
portions, and motor fuels consisting of alcohol and ether are in 
use; c.g., Natalitf. Alcohol wnll not form a stable mixture with 
benzol or petrol under all conditions of temperature, but in¬ 
creased miscibility at low temperature can be obtained by the ad¬ 
dition of a third substance, and higher alcohols, of which butyl 
and amyl alcohol are the best, and many other liijuids, have been 
patented for the purpose. If anhydrous or absolute alcohol is 
employed, miscibility with petrol is obtained under all practical 
condition.s of use. 

Absolute Alcohol. —The production of absolute alcohol is 
based on two main proces.ses, (i) the use of solid and litjuid de¬ 
hydrating agents, and (2) dehydration by distillation of alcohol in 
the presence of liquids immiscible with water, such as benzene. 
The high latent heat of evaporation of alcohol exjilains very 
largely its anti-detonating effect on petrol, and this property will 
lead to its more general use as an anti-detonant. , 

Production of Power Alcohol.— Investigations started by 
the British Government in 1920 have shown, according to the 
official memorandum, that;—“The production of alcohol in any 
considerable quantities from vegetable materials grown in the 
United Kingdom is not economically possible owing to;—(i) in¬ 
sufficient acreage, (2) the high cost of cultivation and harvesting, 
(3) the high cost of manufacture, and (4) the fact that the most 
suitable raw materials are also important food stuffs.” In a 
further memorandum, issued in 1925, the conclusion was reached 
that, of the materials considered for the purpose, viz., potatoes, 
mangolds and Jerusalem artichokes^ the last named would seem 
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to be a possible source, but in an emergency only. Another ofti- 
ciaJ memorandum, issued in Dec. 1921, suggested that there were 
possibilities in some of the dominions, colonies and protectorates 
of making alcohol from molasses, and from suitable root and tuber 
crops, but not for export to this country in view of the low 
price of petrol. 

An investigation has been made as to the possibility of employ¬ 
ing cellulosic materials such as the grasses of Australia and Africa, 
and the waste vegetable products such as maize and rice straw, 
corn cobs, rice hiisk.s, sisal hemp waste, etc. A report made by 
the fuel research division of the dej)annienl of scientific and in¬ 
dustrial research, was issued in July 1927. The results of this 
work have established the details of a process consisting in a 
weak acid hydrolysis of the material, which converts the heini- 
cellulose of the plant into simple pentose sugar, and the subse¬ 
quent fermentation of the sugar, by means of a special micro-or¬ 
ganism, into a liquid consisting of about go% of alcohol and 10% 
of acetone—a more efficient fuel for internal combustion engines 
than alcohol alone. 

Alcohol can also be produced from carbide, but this would only 
be possible commercially where very cheap power is available. 
The ethylene contained in coal and coke oven gases can be con¬ 
verted into alcohol, hut even should it be possible to work out a 
cheap process, the ethylene that could be made available from 
these sources, would not be likely to add very much to the world's 
liijuid fuel supplies. The progress made recently in the liquefac¬ 
tion of coal and in the catalytic synthesis of organic liquids from 
carbon monoxide and hydrogen makes it probable that the liquid 
fuel re(}uirements of coal-producing countries will be met by 
these means in the not very distant future. 

Power Alcohol in the British Empire. —Substantial efforts 
to manufacture and use [lower alcohol have been made in British 
Guiana, several sugar plantations producing it. The use of the 
mahua flower (Bnssia latijolia) to jiroduce iiower alcohol has been 
taken up by the Hyderabad State Government, and a factory has 
been erected at Kaniareddi. The possibilities of making alcohol 
in Malaya from the juice of the nipa-palm have been the sub¬ 
ject of investigation. The chances of success would appear to be 
promising. A large factory for the production of an alcohol- 
ether motor fuel has been built in Mauritius. In Natal a motor 
fuel composed of approximately S5 parts of alcohol and 45 parts 
of ether, and known as “Natalite,” is manufactured from mo¬ 
lasses and, to some extent, from maize. Motor fuel was being 
produced successfully in 1923 in New Zealand from waste pota¬ 
toes, grain, fruit, molasses and various shrubs and roots. In 
Queenslafid a factory in the Mackay sugar district has been built 
with an output of about a million gallons of 95% alcohol a year. 
In South Africa, also, a good deal of attention has been devoted 
to the question of producing industrial and power alcohol from 
crops. 

Power Alcohol in Other Countries. —An alcohol-ether mo¬ 
tor fuel is produced in Cuba from molasses. Czechoslovakia pro¬ 
duces a composite fuel known as “Dynalcol,” a mixture of ap¬ 
proximately three parts of alcohol to four parts of benzol. Work 
is being done at btrendstruf in Denmark on the cultivation of 
special piitatocs of high starch content. 

In France a law was passed in 1923 prescribing a “Carburant 
National.” It requires all importers of petrol, benzol, benzene, 
toluene and coal distillation products, cither alone or mixed, to 
purchase from the state a quantity of absolute alcohol corre¬ 
sponding to a minimum of lo^c on the quantity of petrol, etc., 
imported during the preceding month. Tlic alcohol is to be used 
exclusively in motor fuels consisting of not less than 95 and not 
more than 105 parts by volume of absolute alcohol to 100 parts 
by volume of hydrocarbons. 

The law has, however, become inoperative because users of the 
Carburant National are not satisfied with it, and it entails a con¬ 
siderable loss to the state. 

Recovery in the alcohol industry in Germany awaits a restora¬ 
tion of potato production to pre-World War (1914-18) standards, 
when about 75% of the alcohol made was distilled from potatoes, 
of which 2,500,000 tons, unsuitable for other purposes, were util¬ 
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ized, producing an average of 77,000,000 gallons annuall>\ The 
price which alcohol manufacturers may offer for potatoes is lim¬ 
ited by the Government in the interest of conserving the potato 
crop for human and animal consumption. The national liquid 
fuel in Germany, “Monopolin,” is comixised of 45*>c> petrol, 
45% alcohol, and 1 0% benzol. 

In the Hawaiian Islands the surplus of molasses is used to some 
extent for the production of alcohol for domestic purposes and 
for power. In Japan there arc one or two motor fuels of which 
alcohol i.s an ingredient to about 50*;^. There are three plants in 
the rhilippincs for the manufacture of alcohol, and two liquid 
fuels are produced from it. One is a mixture of alcohol and 
ether, the other a mixture of alcohol and petrol. In Sweden a 
mixture of 25 parts of alcohol, obtained from sulphite lyes, and 
70 parts of benzol is being sold under the name of “Bentyl” for 
use in motors. There arc several distilleries in Norway capable of 
supplying alcohol from sulphite lyes up to 25% of the motor fuel 
requirements. (R. Ro.; F, L. N.) 

INDUSTRIAL ALCOHOL IN THE UNITED STATES 

The principle of taxing and regulating alcoholic beverages is 
fundamental in all civilized countries, and this principle was 
applied to alcohol itself until industrial needs achieved special 
legislation, granting tax-free alcohol for industrial purposes. 

On Dec. 17, 1897, a joint committee of Congress said “The 
uses of alcohol, other than as a beverage, are more largely and 
widely extended than is generally sujiposed. But while the use 
of alcohol as a beverage is purely voluntary its employment for 
all other purposes is legitimate and necessary. No article entering 
into the manufacture or the arts, whether of domestic or foreign 
[iroduction, performs more beneficial functions. There is scarcely 
a manufacturer in the country who does not use alcohol in the 
production of his goods to a greater or less extent.” 

All ethyl alcohol previous to 1906 carried a heavy revenue tax 
that effectively restrained any increase in its industrial use. But 
in 1906 the Tax Free Industrial and Denatured Alcohol Act was 
passed by Congress, and the development of industrial alcohol 
manufacture may be said to date from the passage of this Act, 
by which the tax on alcohol intended “for use in the arts and in- 
du.stries and for fuel, light and {lower” was lifted, provided it 
had been denatured and rendered unsuitable for use as a beverage. 


The plant of the u.s. industrial alcohol co. at Baltimore 

ThU pUnt, with itt full rail and watar faofllllot, ocoupiet an admirabla 
position for the manufacture of Industrial alcohol, in the foreground are 
the huge storage tanks for molasses; at the right centre are the molasses 
tank steamers, with one of them unloading her cargo. The fermenting build¬ 
ing, power plant and still houses are on the upper left 

Supplemental laws were later enacted, with the result that the 
manufacture, distribution, sale and use of industrial alcohol has 
become vital. The advent of prohibition presented an added, and 
perhapxs more potent, reason why the taxable pure ethyl alcohol 
should be replaced, as far as possible, with tax-free denatured 
alcohol, and Section 10, Title III, of the National Prohibition Act 
provided for denaturing plants at which ethyl alcohol could be 
lawfully denatured “by the admixture of such denaturing materials 
as shall render the alcohol or any compound in which it is 
authorized to be used unfit for use as an intoxicating beverage,” 
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Undrr the provisions of Title III, the ((nnrnissioner of Internal 
revenue was empowered to promulgate regulations covering the 
manufacture, distribution, sale and use of industrial alcohol. 
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importation of raw molasses into the L'nited State.s was 25.000,- 
oooga. 1 . in the year ended June .^o, loap For the year ended June 
30, importation by the I nited States of molasses not for 

human consumption was 22(;,3o6,t>o8gal. and of other molasses 
io,3(vo,og4gal. 

Completely Denatured Alcohol. -This is ethyl alcohol 
which has been rendered extremely obnoxi<ms by the addition of 
d«‘naturants .icaordmg lc» a limited number of formulae prescribed 
by the li.S internal revenue bureau, and so made entirely unfit 
for beverage jiurposes, as well as injurious if used externally. It 
may be bought and sold without ki-eping records or making rejKjrts 
to the intiTnal revemu' bureau, but persons dealing in, st<iring or 
using such alcohol in (juanl it ies exeei ding lobbl. or drums during 
a period of 30 days must keep such commercial records as will 
enable any (ioverninent oIVk cr to trace the receipt and di.siro.sal 
of such alcohol. 

Of the three formulae (No. u; No. 13: No. 14) currently 
possible for completely denatured alrohol, composition of No. 14 
follows; 

FoKMVt.A .N(». 14 

100 parts by volume ethyl .-ilcoliol, not les.s than lOo ’ proof. 

xo parts by volume aiiptoved wood ahohol. 

0.5 part.s l)v volume approved heii^iru- (J-.erusenc)- 

Specially Denatured Alcohol. —This is designed for distribu¬ 
tion to approved manufactures, under regulations, protected by 
a bond to guarantee llu- faithful performance of the (omditions 
stipulated l)y the Ooverument. In such alcohol only those dc- 
naturants are used vvhirh will not materially interfere with the 
.si-H-cial manufacturing use to whi^li the alcohol is to be pul. There 
are about 60 formulae lor specially denatured alcohol which have 
been authorized by the (iovernment for ovor 400 different uses. 

Industrial Uses of Alcohol.— -Ethyl alcohol is the most widely 
used solvent next to water, and after it has been properly de¬ 
natured, enters directIv' or indirectiv' into the manufacture of 
varnishes, paints, artificial leather, anti-freeze solutions, explo- 
■sives, moving ])irlure him. inks, toliacco, lacejuers, anaesthctic.s, 
antiseiitics, cheinical.s, and hundreds of other products. 
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The post-vvnr devcloianenis in the automobile industry hav'c 
resulted in more th.an half the annual output of industrial alcohol 
being devmtcfl to some phase of il.s manufacture or operation. 
A considerable quantity is used annually by manufacturers of 
solutions which prevent the freezing of water in automobile radi- 
iMors. Lacquer, another enormous consumer of industrial alcohol, 


is, Ixjcausc of its rapid drying qualities through evaporation of the 
alcohol (while paints and varnishes dry by a process of oxidation) 
and the ease with which it may be applied, rapidly superseding the 
use of oil paints and varnishes for the exterior finish of passenger 
cars. When dry it is inert and has a hard tough surface. 

Ordinary alcohol contains 5% W'ater and it was not until 
1926-27 that absolute or anhydrous alcohol was developed to 
.such a degree that it could be manufactured in tank car quantities 
at less than $1.00 per gal. The development of absolute alcohol 
is considered one of the great triumphs of the chemical industry. 

The United Slates Navy and.the United States post office have 
found that gasoline when mixed with absolute alcohol produces 
a superior aeroplane fuel. (J. C. McG., X.) 

ALCOHOLISM: see Drunkenness. 

ALCOHOLOMETRY: see Alcohol; Determination. 

ALCOHOLS, in organic chemistry, a class of compounds of 
which ethyl alcohol (see Alcohol) i.s perhaps the most common 
member. They are derived from paraffinoid and nonarornalic hy¬ 
drocarbons by the rejikiccment of one or more hydrogen atoms by 
hydroxyl groups. This deftnition excludes such compounds as the 
phenols (hydroxy derivatives of benzene, naphthalene and other 
aromatic hydrocarbons) which are more acidic than the true 
alcohols. 

Alcohols are classified on two distinct principles, one depending 
u{)on the number of hydroxyl groups present, the other on the 
nature of the remaining groups attached to the carbon atom 
which carries the hydroxyl grouj). Monohydric alcohols contain 
only one hydroxyl group; dihydric alcohols, known as glycols, 
contain two; trihydric alcohols, known as glycerols, contain three. 

The second principle leads to alcohols of three distinct types, 
known as primary, secondary and tertiary (H, Kolbe, i860). 
The genesis of these types may be readily understood by consid¬ 
ering the relation which exists between the alcohols and the parent 
hydrocarbon. In methane, CTL, the hydrogen atoms are of equal 
value, and hence only one monohydric alcohol, viz., CHjOH, cun 
be derived from it. This compound, methyl alcohol (carbinol), is 
the .simplest jirimary alcohol, and it is characterized by the 
grouping .CH-zUH. Ethane, C^He, in a similar manner, can only 
give rise to one alcohol, namely ethyl alcohol or methylcarbinol, 
CHaCTUOH, which is also primary. Propane. Cn.iCH-2CH,i, can 
give rise to two alcohols—a primary alcohol, ('H;jCH2CTUOH 
(normal propyl alcoiiol or cthylcarbinol), formed by rc'iilucing a 
iiydrogen atom attached to a terminal carbon atom, and a sec¬ 
ondary alcohol, CH3.CH(0H).CH3 (isopropyl alcohol or di- 
inethylcarbinoJ), when the substitution is effected on the middle 
carbon atom. The grouping CH.OH characterizes the secondary 
alcohols; isopropyl alcohol is the simplest member of this class. 
Butane, C4H10, exists in the two isomeric forms—normal butane, 
CH3.CH2.CH2.CH3, and isobutane, CHtCHafa. Each of these hy¬ 
drocarbons gives rise to two alcohols; «-butane gives a primary 
and a secondary; and isobutane a primary, when the substitution 
takes place in one of the methyl groups, and a tertiary, when the 
hydrogen atom of the -CH group is substituted. Tertiary alco¬ 
hols are thus seen to be characterized by the group -C-OH, in 
which the residual valencies of (he carbon atom are attached to 
alkyl groups. The three types of alcohol may be formulated as 
follow's;—R.CHa.OH (Primarv); (RR')CH.OH (Secondar>’); 
(RR'R")COH (Tertiary). 

Properties.—The alcohols are neutral in reaction, and the 
lower members po.ssess the property of entering into combination 
with salts, in which the alcohol plays the same role as docs water 
of crystallization. Sodium or potassium dissolves in the alcohols 
with the formation of alcoholates (aikoxides), the hydrogen of the 
hydroxyl group being replaced by the metal. With strong acids 
W'ater is split off and esters are formed. The halide esters of the 
paraffin alcohols, formed by heating the alcohols with the halogen 
acids, are more conveniently prepared by the action of the phos¬ 
phorous halide on the alcohol. Energetic dehydration gives rise 
to olcfinic hydrocarbons, but under certain conditions ethers (^see 
Ether) are obtained. 

The physical properties of the alcohols exhibit a gradation 
W'ith the increase of molecular weight. The lower members are 



colourless mobile liquids, readily soluble in water and exhibiting 
a characteristic odour and taste. The solubility decreases as the 
carbon content rises. The normal alcohols containing t to i6 
carbon atoms are liquids at the ordinary temperatures; the 
higher members are crystalline, odourless and tasteless solids, 
closely resembling the fats in appearance. The boiling points of 
Ihe normal alcohols increase regularly about 19° for each CHj 
increment; this is characteristic of all homologous series of or¬ 
ganic compounds. Of the primary, secondary and tertiary alco¬ 
hols having the same empirical formula, the primary have the 
highest, and the tertiary the lowest, boiling point; this is in ac¬ 
cordance with the fairly general ru\e that a gain in symmetry is 
attended by a fall in the boiling point. 

Distinctive Tests for Primary, Secondary and Tertiary 
Alcohols. —Many reactions serve to di.stinguish these three types 
of alcohol. Of chief importance is their behaviour on oxidation. 
The primary alcohols are first oxidized to aldehydes (q.v.), 
which, on further oxidation, yield acids containing the same 
number of carbon atoms as in the original alcohol. Secondary 
alcohols yield ketones (g.v.). which are subsequently oxidized to 
a mixture of two acids. Tertiary alcohols yield neither aldehydes 
nor ketones, but a mixture of two or more acids. Another method 
is based upon the different behaviour of the corresponding nitro- 
alkane with nitrous acid. The alcohol is first acted upon with phos¬ 
phorus and iodine, and the resulting alkyl iodide is treated with 
silver nitrite, which gives the corre.s|)onding nitroalkane. The 
nitroalkane is then treated with pota.ssium nitrite di.ssolved in 
pota.ssium hydroxide solution, and sulphuric acid is added. By this 
treatment (he primary nitroalkane yields a nitrolic acid, the potas¬ 
sium salt of which forms an intense red solution; the secondary 
nitroalkane forms a pseudo-nilrole which gives an intense blue 
solution, while the tertiary compound does not react with nitrous 
acid. The reactions outlined above may be thus represented:— 

NOH 

R- (-R-CH, 1 ->R- C:H.-NO>-»R- ( ' 

NOj 

Primary alcohol. Nitrolic acid. 

R . R . R R . .NOj 

x'Hi--* CHNOj— /(.:< 

R'^ R'" K' NO 

Secondary alcohol. Pseudo nitrol. 

(R, R', R")C OiI-»(R, R', R")C 1 -^(R, R', R")C-NOj 

Tertiary alcohoJ. 

By heating to the boiling point of naphthalene (218°) tertiary 
alcohols are decomposed, while heating to the boiling point of 
anthracene (360°) suffices to decompose secondary alcohols, the 
primary remaining unaffected. These changes, which can be fol¬ 
lowed out by determinations of the vapour density, provide a 
method for characterizing alcohols. 

Preparation. —Monohydric alcohols may be readily prepared 
from the corresponding alkyl halide by the action of moist silver 
oxide (which behave.s as silver hydroxide); by the saponification 
of their esters; or by the reduction of polyhydric alcohols with 
hydriodic acid, and the subsequent conversion of the resulting 
alkyl iodide into the alcohol by moist silver oxide. Primary alco¬ 
hols are obtained by decomposing their sulphuric acid esters (from 
sulphuric acid and the olefines) with boiling water; by the action 
of nitrous acid on primary amines; or by the reduction of alde¬ 
hydes, acid chlorides or acid anhydrides. Secondary alcohols 
result from the reduction of ketones; and from the reaction of 
zinc alkyls on aldehydes or formic acid esters. Tertiary alcohols 
were first synthe.sized by A. Butlerow in 1864, by reacting with 
a zinc alkyl (methyl or ethyl) on an acid chloride; an addition 
compound was first formed, which decomposed with water to give 
a ketone. When, however, a second molecule of a zinc alkyl was 
allowed to react, a compound was formed which gave a tertiary 
alcohol when decomposed with water. 

The Grignard reaction (see Grignard Reagents) affords one 
of the moat generally valuable means of synthesizing the three 
classes of monohydric alcohols, the process being based on the 
addition of a Grignard reagent to a carbonyl group. When added 
to formaldehyde, a primary alcohol is obtained. With any other 
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aldehyde a secondan*’ alcohol is produced, whereas with a ketone 


the product is a 

tertiary alcohol. 
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-, R',C-OMgl 

* K'aC-OH 

ketone 
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For this purpose, the aldehyde,s and kctonc.s are often replaced 
by esters and other types of compounds. 

The following monohydric alcohols receive special treatment 
under their own headings: — Allvl Alcohol; Amyl Alcohols; 
Benzyl Alcohol; Butyl Alcohols; Methyl .Alcohol and 
Propyl ALCoiroLS. 

ALCOTT, AMOS BRONSON (i 7 ()q-i 888), American edu¬ 
cationalist and writer, was born of farming stock in Wolcott 
(Conn ), Nov. 29, 1799. Extrav¬ 
agant i)e(liar, visionary school¬ 
teacher, peripatetic philosopher. 
Bronson Alcott gives the lie to 
all theories of Yankee shrewd- 
nes.s and thrift. “A venerable Don 
(Quixote,” as Carlyle termed him. 
“all bent on .saving the world 
by a return to acorns and the 
golden age,” he was ridiculed by 
the majority of his contempora¬ 
ries, including Lowell in A Fable 
for Critics and .some of the 
Transcendentalists. But Emerson, 
although recognizing his limitations, remained a staunch friend; 
and educators have long since adopted many of the theories of this 
“American Pestalozzi.” Hi.s truth to his ideals seems to have in¬ 
volved more suffering for his wife, Abigail May, and his four 
daughters than for himself. School after .s( hool had to be given 
up. in part bccau.se of the conservatism of his patrons, in part 
because of harsh criticism such as (hat of Harriet Mnrtineau, and 
in part because of too rigid adherence to hi.s princii)les, as when 
he refused to dismi.ss the little Negro girl who di.srupted his Boston 
group. Indeed, Alcott was too visionary even to be a satisfactory 
day-labourer. In later life his western lecturing trips were made 
pleasant and financially profitable through hi.s “riding in Louisa’s 
chariot” and being known os the “grandfather of Little Women”; 
and his long-cherished dream of presiding over a Concord Summer 
School of Philosophy and Literature was fulfilled. He had early 
received some recognition in England. He died on March 4, 1888, 
just before his celebrated daughter. 

Since in Alcott’s lifetime his writings were rerocnizahly inferior to 
his informal Icclure-S or “roin er.sations,” it is natural that few should 
search to-day for the vignettes of toniemporariea and the nuggets of 
wisdom scattered through hi.s “Orpliic Sayings” in the Dial, hi.s Tablets 
(18O8), Concord Days (1S72) and Tahir Talk (1877). The poem 
New Connecticut (1887) and some of the Sonnets and Canzonets 
(1882) are of aulobiograiihic value; and his Observations on the 
Principles and Methods of Infant Instruction (i8.iO), together with 
FJizabeth Peabody’s Irari-scripts of his classroom procedure in Record 
of a School (1835), etc., reveal bis educational innovations. A. Bron^ 
son Alcott: His Life and Philosophy ti8o.t). by F. B. Sanborn and 
W. T. Harris, draws largely upon Alcott’s diaries, and Bronson Alcolt’s 
Fruillands (1915), an interesting compilation bv Clara E. Sears, 
illuminates his unfortunate exiicn’meiit in communistic plain living 
and high thinking. See also Honore W. Morrow, The Father of Little 
Women (1927). 

ALCOTT, LOUISA MAY (1832-1888), American author, 
was born in Germantown, now part of Philadelphia (Pa.), Nov. 
29, 1832. Like her mother, she felt deeply the family trials and 
privations caused by the unpracticality of her father, Amos 
Bronson Alcott. In later life she defined a philosopher as “a 
man up in a balloon, with his family and friends holding the ropes 
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which confine him fo earth and trying to haul him clown.” When 
.she was still a young girl her journal reflected her determinaticin 
to earn money and make her family (omfortablc. Fortunately 
the Alcotts’ wandering life had allowed her plenty of time out 
of doors, so (hat a strong body was built up for the active brain, 
and, as she herself put it, nature gave her a vital sen.se of God’s 
pre.senrc “never to change through forty years of life’s vicissi¬ 
tudes, but to grow stronger for the sharp discipline of poverty 
and pain, .sorrow and siKcess.” She .started her Ijread-earning 
career early as a dolls’ dressmaker, and in a few years was putting 
her hand to anything that would liring in money to purchase 
necessaries and jKiy off debts for her family—teaching, sewing, 
even, for a short period, domc'-tic service. “I’ot-boilers” at 
(his period brought in five or ten dollars apiece; of a wild, scn.sa- 
tional tyjie, they worked off her steam and ix'rhaps gave some 
faiilily in writing. 'I’heir nature may be judged from “The 
Ilaron’.s Gloves” and “A Whisfx.*r in the Dark,” which have been 
included in her collected works. In iS6o 50 dollars for an Allnniic 
story seemed like wealth and fame indeed, Her first book was 
Flower I'ahles tales originally wrilfc-n for R. W. Emer¬ 

son’s little (laughter Elleu; liut she attained widespread celebrity 
only after the jnililicalion of her Hospital Sketches, serially in 
the Commonwealth and in book form in i.St+i; (republi.shed with 
additions, iMOcD- 1’hese were a revisitm of her letters to her 
family during her jieriod as nurse in the' Union hospital at 
Georgetown. D C. Her six weeks there in 1802-03 resultc'd not 
only in fame but also unfortunately in shattered health, and this, 
combined with her inn-ssant overwork, finally caused her death, 
in boston. March 6, 18S8. two clays aftcT her father’s dc'alh. 

Of her life the best record is her own. As the “Jo” of Little 
IVornen (tHoH), the most popular girls’ book ever written in 
America, she will always live in the heart.s of her rt'aders. Al¬ 
though this i.s probably the most autobiographical of her books, 
other of her experiences in Boston, Concord and abroad are 
retleited in Jo’s Boys (1S86); An Old-Fashioned Girl (1870!; 
Shawl Straps (1872), one of the series Aunt Jo's Scrap Ba^ 
(6 vol , 1871-79); Moods (1S64), a much rcwi.sed novel, and L. 
Alcott s favourite; ICurU' (1873); and many of her shorter pieces. 
Little Men (1871 ) describes lier nephews, children of her older 
.sister, Anna; Lulu's Library (3 vol., 1885-80) is named after the 
liltlc‘ niece whom the artist sister, May. when dying bcciiicathed 
to her; and Jack and Jill ti88o) makes use of the Ccmcord 
young people. 

Miss Alcott’s most enduring iilacc^ is due to the chcennt^.ss and 
wholesonuMu'ss of her pictures of boy and girl life. Her novels 
Moods, Work and A Modern Mephistop/ieles (1S77) in the 
“No Name” .series are experimental in teehniciue; and even her 
juvenile books show the ineciualities attendant upon her haste 
in proclucfion and her ill health. In early lift poverty wa.s 
resjionsible for her steady oul{)Ut; in later life nervous restlo.ss- 
ness and perhaiis excessive generosity caused her to feel the 
necessity of supplying all demands upon her. Aftc;r only one 
article on Ralph Waldo Emerson, long her idol and her family’s 
truest friend, do we line! not the dollar sign in her journal but 
“a labour of love.” In any estimate, however, her lavishness in 
giving not only of her money but also of her personal service to 
relatives, friends and strangers alike and her ardour in the causes 
of abolition and woman’s suffrage must be considered. Through 
several generations she has held her ])lace among America’s most 
popular writers for children. 

By far the host biography is Ednah D. Cheney’s/a>«/.ca Afay Alcott: 
Ilrr Life, Letters, and Journals (Boston, i88q). which r<u\tains Miss 
Alcott's early reiorcU and also leer later annotations. Copiou.s use is 
made of it by Kcdlc Moses in Louiui May Alcott, Dreamer and Worker 
(iQoy), and by the writers of numerous shorter sketches. 

ALCOY, south-eastern .'^j)ain, province of Alicante, on the 
Miiall river Serpis, and at the terminus of a branch of the Barcc- 
lona-Valencia-.Alicante line. Top. (1940) 42,519 (mun., 45.792). 
Alcoy is built on high ground at the entrance to a gorge. It is a 
thriving industrial town, with manufactures of linen, woollen 
goods, agricultural machinery, almond confections and paper, 
e.specially cigarette paper. The Salta,s de las Aguas. a waterfall, 
provides ample industrial power. For an account of the festival of 


j St. George of Alcoy, see J. A. Llolx't y Vallosera, Apuntes his^ 
I toricos acerca de las fiestas que celehra cada ano la ciudad de 
Alcoy a su patron San Jorge (Alcoy, 1853). 

ALCUIN (Alciiuine), eccle.siastic and man of learning in 
the 8th century, who liked to be called by the Latin name of 
Albim.’.s, and at the Academy of the palace of Charlemagne took 
the surname of Flaccus, was born at Eboracum (York) in 735. 
.Alcuin is important in the Euroj)ean history of his time, because 
he carried the learning of the British Isles to the court of 
C’harlemagne and so to western Europe. He was educated at the 
cathedral school of York, under Acdbert, with whom he went to 
Rome in search of manuscripts. When Aelbcrt was appointed 
archbi.shop of York in 7()0, Alcuin succeeded him as head of the 
episcopal school. He again went to Rome in 7S0, to fetch the 
pallinni for Archbishop Eanbald, and at Parma met Charlemagne, 
who persuaded him to come to his court, and gave him the great 
abbeys of Ferrieres and of Saint-Loup at Troyes. The king 
desired his help in the revival of learning among the F'ranks. 
From 781 to 700 Alcuin was Charlemagne’s right hand in this 
enterprise. He had as pupils the king of the Franks, the members 
of his family and the young clerics attached to the palace chapel; 
he was the life and .soul of the academy of the palace, and wc 
have still, in the Dialogue of Pepin (son of Charlemagne) aud 
Aleuin, a sample of the intellectual exercises in which they in¬ 
dulged. It was under his inspiration that Charles wrote his famous 
letter de litteris colendis (Boretius, Capitularia, i. p. 78), and he 
founded the palaec library. In 700 Alcuin returned to his own 
country, but Charlemagne needed him to combat the Adoptionist 
heresy, which was making headway in the marches of Spain. At 
the Council of Frankfort in 704 Alcuin upheld the orthodox 
doctrine, and obtained the condemnation of the hcresiarch, Felix 
of U’rgel. After this victory he returned to his own land, but only 
for a brief period, Charlemagne gave him the great abbey of St. 
Martin at Tours, and there he passed his last years. Many 
students flocked to the abbey school; he had numerous manu¬ 
scripts copied, (he calligraphy of which i.s of extraordinary beauty 
{v. Leopold Dclisle in the Memoires de I’Acadanie des In¬ 
scriptions, vol. xxxii., jst part, 1885). The script used was the 
Carolingian minuscule from which our own roman type derives. 
He WTotc numerous letters to his friends in England, to Arno, 
bishop of Salzburg, and above all to Charlemagne. These letters, 
of which 311 arc extant, are filled chiefly with pious meditations, 
but they form a mine of information as to the literary and social 
conditions of the time, and arc the most reliable authority for 
the history of humanism in the Carolingian age. Others deal 
with a.stronomy, a favourite subject wath the emperor. Alcuin 
died on May 19, 804. 

Alcuin is the most prominent figure of the Carolingian Renais¬ 
sance. in which have been distinguished three main periods; in 
the first of these, up to the arrival of Alcuin at the court, (he 
Italians occupy the chief place; in the second, Alcuin and the 
Anglo-Saxons are dominant; in the third, which begins in 804, 
the influence of the Goth Theodulf is preponderant. Besides some 
graceful epistles in the style of Fortunatus, Alcuin wrote some 
long poems, and notably a whole history in verse of the church 
at A'ork: Fm/zx de patribus, regihus ct sanctis Eboracensis ec- 
clesiac. He wrote also manuals used in his educational work; a 
grammar and works on rhetoric and dialectics, WTitten in the form 
of dialogues. He composed homilies, a treatise de Fide Trinitatis, 
etc., and is said to have revi.sed the text of the Latin Bible. 

The complete works of Alcuin have been edited by Froben; 
Alcuini opera (Regensburg, 1777). This edition is reproduced in 
Migne’s Patrolog. lat. voLs. c. and ci. The letters have been pub¬ 
lished by Jaffe and Dummler in Jaffa’s Bibliotheca rerum ge.rmanL 
carum, vol. vi., p, 132-807 (1873). L- Dummler also published 
an authoritative edition. Epistolae aevi Carolini, vol. ii., p. 1-481, 
in the Monumenta Germaniae, and edited the poems in the same 
collection: Poetae latini aevi Carolini, vol. i., p. 169-341. 

Bibliography.— Monnier, Alcuin et Charlemagne (1S63); K. 
Werner, Alkmn und sein Jahrhundert (Paderbom, 1876); J. Bass 
MulUnger, The Schools of Charles the Great and the Restoration of 
Edveaiion in the glh Century (1877); Aug. Molinier, Les Sources de 
I’histoire de France, vol. i., p. 191; G. Monod, Etudes critiques sur les 



ALCYONE—ALDEHYDES 


sources de I’hhtoire CaroUngienne, part i. (i8q8); C. J. B. Gaskoin, 
Alcuin: His Life and his Work (1904). See further W. Deberw^eg, 
Grundriss d. Cesch. d. Phil, des Mittelallers (1915 cd.) ; M. J. Rhodes, 
‘‘Learning and Literature till Pope Sylvester II.” in Cambridge Medi¬ 
aeval History, vol. iii. (1922), 

ALCYONE or HALCYONE, in Greek mythology, 
daughter of Aeolus and wife of Ceyx. For their insolence in calling 
themselves Zeus and Hera, Alcyone was changed into a diver, 
Ceyx into a kingfisher. In another story, Ceyx was drowned and 
his body cast on the shore. His wife found the body, and the gods, 
out of compassion, changed both into kingfishers. The winds 
ceased to blow during their brooding-time, hence the expression 
‘’halcyon days,” used in ancient and modern times to clenote a 
period of calm and tranquillity (( 3 vid, Mctam., xi. 410 et seq.). 

ALDABRA ISLANDS, in the Iqdian ocean, part of the 
British colony of Seychelles, in 9° 30' S.. 46'’ E,, 2O5 mi. N.W. of 
the northern point of Madagascar, 630 mi. S.W. of Mahe and 70 
mi. W. of the Cosmoledo group. Pop. (1931 ) loi. The islands, 
which constitute an oval atoll about il mi. broad, enclose a large 
but shallow lagoon. Channels divide the ring into four islands, 
which rise from 20 to 80 ft. above the sea. Grande Terre or 
South island forms three-fifths of the circumference. The other 
islands are West i.sland or He Picard, Polymnie, Middle island, 
and several islets (c.g., lie Michel) in the lagoon. The total land 
area is about 60 sq.mi. Cliffs of coral and limestone are in places 
replaced by sandy heai hes and sandhills. There is very little soil. 
Dense scrub covers most of the land, but the lagoon shore is 
bounded by mangrove swamps. The flora and fauna are of great 
interest. The gigantic land tortoise {Tcstiido elephantina) is now 
carefully preserved. Peculiar birds include a rail (Dryolimnas 
ahiabranits), an ibis (Ibis abbottii) and a dove (Alccfroenas 
sgatiziui). The lagoon, over 50 sq.mi. in area, teems with the 
hawksbill turtle and the edible turtle. Oysters and large crabs 
also occur, and a small mus.sel is found in enormous numbers. 
The flora includes mangroves, Ruhiaceae, Sapotaceae and other 
forms requiring more than pure coralline material for their 
growth. The predominant species are Madagascar plants and 
birds, carried by currents and winds. There are a few endemic 
species of plants. 

In common with the other islands of the Seychelles (which 
were visited by the John Murray scientific expedition in 1934), 
Aldabra .seems to have been built up on the sunken surface 
of the old southern continent of Gondwanaland for Lemuria, 
as it is sometimes called) by a deposit of foraminiferal remains, 
mostly coccoliths and rhabdoliths; it has never been joined to 
any other land. At Aldabra the coral foundation is totally above 
water. The coral limestone of the atoll is vitrified and gives 
out a ringing sound when struck or simply walked on. The coral 
is generally reddish, but runs from light yellow to chocolate- 
brown. 

Aldabra was visited by the Portuguese in 1511 but was already 
known to the Arabs, wdio gave the name. In the i8th century 
the islets became dependencies of the French establishments at 
Bourbon (Reunion). In 1810 with Mauritius, Bourbon (for a 
time), the Seychelles and other islands, Aldabra became Brit¬ 
ish. 

See R. Dupont, St. Pierre, Astovc, Cosmoledo, Assumption and the 
Aldabra Group of the Seychelles Islands (1907); J, A. P'. Ozanne, 
Coconuts and Creoles (1936) ; annual Blue Book and Colonial Report 
on the Seychelles. 

ALDANOV, MARK ALEXANDROVICH (1889- ), 

Russian novelist and publicist, also known as Landau-AIdanov, 
was born at Kiev. His most considerable work is a trilogy, The 
Thinker, in which the French Revolution is treated with learn¬ 
ing and understanding. Armageddon deals with World War I. 

ALDBOROUGH, a village in the West Riding of Yorkshire, 
England, 16 mi. W.N.W. of York. Pop. (1931), 548 - There are 
evidences of settlement from early time.s, the site being known 
to the Romans as Isurium Brigantum. 

ALDEBARAN, ct Tauri, one of the 20 brightest stars in the 
sky, is in the constellation Taurus (q.v.). It is a reddish giant 
star having a diameter approximately 50 times that of the sun and 
is located at a distance of about 80 light-years. It is accompanied 
by a very faint companion star. 
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ALDEBURGH (Aldborocgii), municipal borough on the 
coast of Suffolk, England, the terminus of a branch of the London 
and North Eastern railway. 99! mi. N.E. of London. Population 
(1938) 2.401. The district is exposed, but a fine stretch of sand 
fringes Aldeburgh bay. To the west the river Aide broadens 
as if into an estuary, but its outllow is prevented by the sand, 
and it runs south for nearly lom. parallel with the shore. The 
sand banks have arrested the encroachments of the sea, which 
submerged a former site of Aldeburgh. 

Aldeburgh (Aldburc) takes its name from the river Aide. There 
is no pre-Concjuest record but at the Domesday survey most 
of the land was held by Robert Malet, a Norman. In 1155 the 
manor was granted to the abbey of .Si. John of Colchester and 
later to Cardinal Wolsey. In 1507 a Saturday market was granted. 
In the 16th century Aldeburgh w'as a place of considerable com¬ 
mercial importance. The earliest charter is that of 1529. In 1548 
it was made a free borough, with a charter of incorporation and 
a market on Wedne.sday. Later charters were granted in 1553, 
155S and 1567, by James I. (who granted two annual fairs) in 
1606. and by Charles I., in 1631 and 1037- The fairs and markets 
became .so unimportant that they were discontinued about the 
middle of the iqth century. The towm returned two members 
to parliament in 1572, and continued to do so until the Reform 
Act of 1S32. Frecjuent disastrous incursions of the sea reduced 
Aldeburgh to a mere Itshing village, but it is now a golfing centre. 
There are coastguard and lifeboat stations. A .small Moot Hall of 
the i6th century is used for coriioration meetings. Slaughden quay 
on the Aide admits small vessels, and herring and lobster fishing 
are carried on. Aldeburgh is governed by a mayor, four aldermen 
and 12 councillors. Area 2 .'■q.mi. It is included in the Wood- 
bridge division t)f the parliamentar^' C('unt\’ of east Suffolk. 

ALDEGREVER or ALDEGRAF, HEINRICH (1502- 

1558). German painter and engraver, w'as born at Paderborn, 
from whence he removed in early life to Socst, where he died. 
From the close resemblance of his style to that of Albrecht 
Diirer he ha.s sometimes been called the Albert of Westphalia. 
There is a good collection of his engravings in the British Mu- 
.seum. Specimens of his painting are exceedingly rare. Five 
pictures are in Continental galleries, but the genuineness of the 
works in the Vienna and Munich collections attributed to him is 
at least doubtful, the only unchallenged example being a portrait 
of Engelbert Therlacn (1551) in the Berlin Museum. 

ALDEHYDES, an important class of chemical compound.s 
having the general formula R CHO, where R is an alkyl (aliphatic) 
or aryl (aromatic) radical. The name is derived from alcohol 
dchydrogenatus (J. Liebig), indicating that these compounds may 
be obtained from primary alcohols by removal of hydrogen 
RriL OH-2H=:R CHO. 

The group CHO which is to be found in all aldehydes contains 
the most active form of the carbonyl radical, CO, known to 
chemists, and it is to the inten.se reactivity of this radical that the 
aldehydes owe their importance as organic synthetic agents both 
in nature and in the chemical laboratory. 

Aldehydes are generally named specifically after the acids into 
which they are converted by oxidation, thus formaldehyde, acetal¬ 
dehyde and bcnzaldehyde furnish formic, acetic and benzoic acids, 
rcsi>ectively. In more complicated cases, the termination al is em¬ 
ployed to denote aldehydic functions, according to the Geneva 
convention of chemists, thus geranial, the aldehyde of lemon-grass 
oil, is the oxidation product of the alcohol, geraniol, contained in 
geranium oil (sec Terpenes). 

Many aldehydes are known to chemistry, some being produced 
artificially, whereas numerous others are found in the vegetable 
kingdom either free (e.g., cinnamaldehyde in cinnamon oil) or 
combined in certain glucosides (e.g., bcnzaldehyde in amygdalin, 
see Glucosides, Natural). 

Properties of Typical Aldehydes^Formaldehyde, H COH, 
at once the simplest of the aldehydes and the prototype of the 
carbohydrates, C(H20), is a gas at the ordinary temperature (b.p. 
— 21® C.) and is prepared by passing the vapour of methyl alcohol 
and air over heated copper gauze. The gaseous aldehyde is col¬ 
lected in water to form a 30-40% solution known commercially 
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a.s I\>rnialin (qv.). This solution on concentration yields a white 
solid polyrnerifle known as paraformaldehyde (CH/);i. When, 
however, the gaseous formaldehyde is cooled, it polymerizes to a 
crystalline modification termed trioxymethylene, (CHiOjj. These 
polymeric forms are dissociated on heating into the gaseous mono¬ 
meric formaldehyde 3CH/). 

Acetaldehyde, [»rei)are(l by oxidation of ethyl alcohol and by 
direct synthesis from carbon monoxide and hydrogen (v. infra), 
is a volatile lifpnd btaling at 21'" C. and miscible in all proportions 
with W'aler, Jt is readily polymerized catalytic ally by traces of zinc 
chloride, hydroihloric acid, etc., at the ordinary temperature to 
para-acetaldehyde or “paraldehyde” (('2H40)s, a liquid boiling at 
124' and only moderately soluble in water, f'araldehydc, em¬ 
ployed medicinally as a sedative without action on the heart, is 
administered intravenously as an anaesthetic or hypnotic. When 
the foregoing polymerization of acetaldehyde takes jdace in a 
free/iJig mixture, met aldehyde (meta-ac.i!taldehyde) is iiroduced 
as a white cry.'.lalline solid .subliming at ii2-ii5®C. This sub¬ 
stance is iiiholuble in water and whe-n heated in a sealed tube at 
lOo'"’ is reconverted into the monomeric form. Metaldehyde, 
which i.s ])rcaluc:ecl commercially, has been recommc-iuled as a 
smokeless fuel, replacing the si)irit lamp for toilet purpo.ses. 

The simultaneous chlorination and oxidation of ethyl alcohol 
leads to triehlorcKccetaldehydc; which in its hydrated stale- is the 
well-known drug cliloral lisclrate (srr Ciicokal). 

Aldolisation. —'I'he condensation of forinalclehyde and acet- 
alclehyclc info their polymc-ric forms is a chemical change which is 
readily reversible bv thermal dissociation. Hut in addition to this 
reversible change, aldehydes have the capacity for undergoing a 
polymerization in which the larlcon atoms of separate molecules 
become directly attached so that the proie.ss becomes irrevc-r.sible. 
'I'his mode of polymerization, which is termed alclolisation, un¬ 
doubtedly plays an important part in the; building up of carbon 
compouncls in the green plant, following on the assimilation of 
carl>un dioxide by photosynthesis. Alclol (/ 3 -hydroxyl)ulalde hyde) 

i.s formed by a polymerization of two molecules of acetaldehyde: 

CHvCHO f H CI12-CHO CH3 CII(0H).CH2.CH0. 

By los.s of water akiol passes into the unsaturated crotonaldehyde, 

This adding of carbon to carbon occurs in a marked degree in 
the case of formaldehyde and the process is instrumental in the 
vegetable kingdom in the building uj> of complex carbohydrates 
(sugars, starches, cellulose) from formaldehyde, the simplest car¬ 
bohydrate, ('(H2C)). The alclolisation of formaldehyde has been 
effected in the laboratory; a sixfold polymerization in the pre.scnce 
of magnesia (Loew) furnished a- and /S-acroses, two synthetic 
sugars which ha\'e since bec-n iclt-ntified as inactive fructose and 
inactive sorbo.se rc-spectively. 

Rcsiniffcation. —Aca-laldehyde and certain of its homologues 
are converted into re.sins under the inlluenco of alkalis. Acrolein, 
Cllj.Cll COM, the simplest of the unsaturated aldehydes, is ob¬ 
tained by absl raction of wMler from glycerine by the agency of 
alkali bisulphafes and phosphoric or boric acid. It is a colourless 
licjLiid Imiling at 52 4” V. with a disagreeable, tear-exciting odour. 
In the presence; of traces of acids, it readily undergoes pedymeriza- 
licm to f(»rm a solid resinous material, met acrolein (see Resins: 
Synl/ictic firsim). Acrolein forms a dibromicle from which E. 
Kischer by the action of baryta water obtained the .synthetic 
sugars, a- and ^-acroses. 

Henznldehyde, the most important commercially of the aro¬ 
matic aldehydes, is usually made from the chlorinated deriva¬ 
tives of toluene. Benzyl chloride, Cfill.sC'MyCl, heated with que- 
uus lead or tuprie nitrate furni.shes bc-nzaldehydc, which is also 
prepared by heating benz;il or benzyliclene chloride, CcHa-CHClj 
with milk of lime. As prepared by cither method, benzaldehyde 
is contamimited with traces of chlorinated benzaldehydes, and 
when chlorine-free benzaldehyde is needed it is prepared by the 
direct oxidation of toluene by chemical means (manganese di¬ 
oxide and sulphuric acid) or by electrolytic means (an acetone- 
sulphuric acid solution with platinum electrode). 

Benzaldehyde is a colourless, highly refractive liquid boiling at 


179-180® with the characteristic odour of oil of bitter almonds 
of which oil it is the es.sential constituent, being derived from the 
hydrolysis of the glucosidc, amygdalin, present in the almond. It 
readily absorbs oxygen from the air, becoming oxidized to benzoic 
acid. With aqueous caustic alkalis it undergoes the Cannizzaro 
reaction, 2Cf,H5 CHO = CoH5 CH2 0H-f-CfiHr. CO-2H, yielding mole¬ 
cular proportions of benzyl alcohol and benzoic acid. With alco¬ 
holic jK>ta.ssium cyanide, it gives benzoin, C(iH5 CH(OH) CO CeH5. 
Benzaldehyde i.s also an important intermediate in the pro¬ 
duction of colouring matters {ace Dyes, Synthetic, and Mala¬ 
chite). When condensed with acetic anhydride and dry sodium 
acetate, it yields cinnamic acid, whereas cinnamaldehyde arises 
from a condensation between benzaldehyde and acetaldehyde in 
the presence of .sodium ^ethoxide. 

O —ClIiCH 

Furfuraldehyde (furfural), j | , is an example of a non- 

C(CI 10 ):CH 

aromatic cyclic aldehyde (see Chemistry: Ory^anic, Hetero¬ 
cyclic), formerly obtained by the hydrolysis of bran with dilute 
mineral acid and now manufactured in the U.S.A. by the action 
i»f steam and dilute acid on oat hulls and corn cobs and stalks 
contained in large digestors. The volatile furfuraldehyde (b.p. 
160-162®) is isolated and purified by fractional distillation. 

GENERAL METHODS OF PREPARATION 

1. Direct synthesis. Arising from a study of chemical reactions 
under high pressure it has been found that when carbon monoxide 
and hydrogen are heated together at 360-380" C. under a pressure 
of 200 atmospheres in the presence of a mixed catalyst consisting 
of the oxides of cobalt, coj)per, manganese and zinc, a mixture of 
aliphatic aldehydes is inaiduced among which formaldehyde, 
acetaldehyde, propionaldehyde and higher aldehydes have been 
identified (.vrr; .Presseke Chemistry). 

2. Action of ozone on ole foies. During an investigation of the 
action of ozone on various organic substances, C. D. Harries 
discovered that this active form of oxygen has a specific action 
on carbon compounds containing a double or cthylenic linkage. 
A molecular proportion of ozone attaches itself to the carbon 
atoms of the double linking forming an ozonide. which on treat¬ 
ment with water yields an aldehyde and an aldehjde peroxide, the 
latter becoming transformed into an acid. In the simplest ca.se of 
ethylene this gas furnishes an explosive ozonide which subse¬ 
quently gives ri.se to formaldehyde and formic acid, 

CIDiCH.f 03 -CH:--Cll 2 ClDOdCH^O:. 



A similar ozonization applied to more comple.x olefines has led 
to aldehyde.s which are otherwise prepared only with difficulty: 
C«H6 Cll:CH CH0-f Oa-CJU COuHdCHO Clio 
(I'innamaldehydt) (benzoic (glyoxal) 

acid) 

3. Dehydrogenation of primary alcohols. The primary alcohols 
may be dehydrogenated either thermally or by oxidation. In the 
former process the alcohol is passed over a heated metallic cata¬ 
lyst, preferably copper, although nickel, palladium or platinum or 
such oxides at vanadium picntoxide, ¥20.-;, may be employed. The 
oxidation of a primary alcohol to an aldehyde is generally ef¬ 
fected by a(|ueous chromic acid (a solution of sodium bichromate 
and dilute .sulphuric acid\ but other oxidizing agents such as 
mangane.se dioxide and dilute sulphuric acid, or even atmospheric 
oxygen in presence of platinum black or bone black, may be 
employed. 

4. Synthesis through the Grignard reagent (q.v.). A method of 
wide application for either aliphatic or aromatic aldehydes depends 
on the employment of the well-known Grignard reaction with 
ethyl formate, H CO-OC2H5, an ester which it will be noticed 
contains the characteristic aldehydic group HCO. Thus when 
the formate is treated .successively with magnesium ethyl iodide 
(the Grignard reagent from magnesium and ethyl iodide) and 
water, propionaldehyde is produced. A similar condensation on 
ethyl formate with magnesium phenyl bromide leads to benzalde¬ 
hyde. In general the Grignard synthesis of aldehydes may be 
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lepresented by the following equations, when R is an organic 
radical and X a halogen (usually iodine or bromine); 

H.COOC2H:.+MgRX = II.CR(OMgX).OC 2 H 5 
HCR(0MgX).0C2Hr,+H20 = RCH0-i-C2H50H+H0MgX 

5. Thermal decomposition oj a-hydroxycarboxylic acids. This 
process, discovered by H. R. Le Sueur, has been worked out 
chiefly with the higher fatly acids. For example, stearic acid is 
converted successively into a-bromostearic and a-hydroxystcaric 
acids. The latter acid, on heating at 270° C., yields margaric 
aldehyde CieHaa- CMO and formic acid. Incidentally this method 
forms a means of passing from common acids such as stearic and 
palmitic acids, which are readily obtained from natural sources, 
to acids such as margaric acid, C10H33 • COOII, which do not occur 
in nature. 

6. The metallic formates contain the aldebydic group CHO and 
another general method for aldehydes depends on the heating to¬ 
gether of an intimate mixture of calcium formate and the calcium 
salt of some other acid. 

fCHOO)2Ca+ (CuIFa ,iC0-0)2Ca - 2 CaC 03 -f 2CJd2nM-CHO 

7. Aromatic aldehydes from phenols. A long-known process 
for the conversion of phenols into hydroxy-aryl-aldehydes is asso¬ 
ciated with the names of C. L. Reimer and F. Tiemann. It consists 
in treating Ihe phenolic compound with chloroform in presence of 
dilute alkalis. With phenol itself th(‘ reaction proceeds as follows: 

HO CcIF fCKCl 3 + 3 Na 0 H-H 0 C«H 4 CH0 fjNaa-i-2ll20 

I'wo isomcridcs are produced, parahydroxybenzaldchyde and sali- 
cylaldehyde (orthohydroxybenzaldehyde). The latter isomcride 
occurs in the volatile oils of Spiraea and in the glucoside, salicin, 
of the willow. 

8. Syntheses by the aid of compounds containing bivalent car¬ 
bon. The two syntheses described under this heading, which are 
due to L. Gattermann, are, like those of the preceding section, 
applicable only fo the aromatic series. The first depends on the 
use of carbon monoxide, this gas and hydrogen chloride being 
passed into a solution of an aromatic hydrocarbon in a dry sol¬ 
vent in the presence of cuprous and aluminium chlorides. In the 
ca.se of toluene the conden.sation gives rise to /)-toluaIdehyde. In 
all probability the carbon monoxide absorbed by the cuprous 
chloride forms an intermediate compound, H-COCl, with the 
hydrogen chloride and this nascent formyl chloride under the in¬ 
fluence of aluminium chloride condense.s with the hydrocarbon 
to give rise to the aldehyde: 

CHa CoIIo+H COCUCHa CoH4 COir-FHCl 
The second Gattermann synthesis involves the use of hydrogen 
cyanide (anhydrous prussic acid), and since this reagent is now 
procurable on a manufacturing scale (acjc; Prussic Acid) the 
synthesis offers industrial possibilities. The aromatic substance, 
which may be a hydrocarbon or a phenol, is dissolved in a dry sol¬ 
vent containing anhydrous aluminium or zinc chloride and to this 
mixture hydrogen cyanide is added while hydrogen chloride is 
bubbled in to saturation when the two hydrides interact poten¬ 
tially as HN:CHC 1 : 

HN :CHC 14 - ejisOH = HN :CHC(iH 40 H+IICl 
The aldehyde-iminc thus formed as an intermediate product 
is hydroly.scd when boiled with water into ammonia and the corre¬ 
sponding aldehyde, HO CfiH4 CHO. In this connection may be 
mentioned the synthesis of benzaldoxime by R. Scholl who treated 
benzene with mercury fulminate and partially hydrated aluminium 
chloride. The condensation may be regarded as occurring between 
fulminic acid {q.v.) and the hydrocarbon, 

C :NOH = UHsCH :NOH 

The three preceding reactions, including the two Gattermann 
syntheses and Scholl’s condensation, represent the intervention 
of bivalent carbon as exemplified by carbon monoxide, CO, hydro¬ 
gen cyanide, C:NH, and fulminic acid, C:NOH, respectively. 

Central Reactions of Aldehydes. The aldehydes combine addi- 
tively with sodium hydrogen sulphite to furnish bisulphite com¬ 
pounds, R CH(OH) $OjNa. These compounds, being crystalliz- 


able and easily hydrolysed by dilute acid, are frequently used in the 
purification of the aldehydes. Sodium hydrosulphite also interacts 
with aldehydes giving rise to compounds of the general formula 
R CHtOID SOi-Na. The formaldehyde compound is the important 
reducing agent, Rongalite, employed in calico printing for dis¬ 
charging the colour of dyes. 

Aldchyde.s react with hydrogen cyanide to form cyanohydrins, 
R CH(dH) CN, which are hydrolysable to a-hydroxycarboxylic 
acids containing one more carbon atom than the original aldehyde. 
Aldehydes combine with hydroxylaminc to form oximes (q^.v ), 
and with phcn> Ihydrazine to phenylhydra/.ones and with semicar- 
bazide to crystallisable .«;emicarbazone.s Chemistry: Or¬ 
ganic). Na.scent hydrogen reduces aldehydes to primary alco¬ 
hols, whereas with Grignard reagents they are converted into sec¬ 
ondary alcohols. Formaldehyde condenses with aqueous ammonia 
to form hexamethylenetetramine, a valuable diuretic 

(hexamina B.P.) whereas the other aliphatic aldehydes combine 
with ethereal ammonia to give aldehyde-ammonias (hydroxya- 
mines) of the tyjK; R CH(OH) NH2 from which the aldehyde can 
be regenerated by distillation with dilute acid. Aldehydes in gen¬ 
eral are characterized by (he colour reaction of H. Schiff, this be¬ 
ing (he reddish-violet coloration developed with a solution of 
magenta or fuchsine which has been decolorized by sulphurous 
at id. (G. T. M.) 

ALDEN, ISABELLA (MACDONALD) (1841 1930), 
American juvenile writer, was born in Rochester, N.Y., on Nov. 
3. 1841. She was educated at Seneca collegiate institute in Ovid, 
N.Vk, and at the Young Ladies’ institute in Auburn, New York. 
In 1866 she married the Rev. Gustavus R. Alden. Under the 
pseudonym of “Pansy” she wrote a series of some 75 juvenile 
works, known as the “Pansy Books,” and from 1873 189b 

edited the juvenile periodical Pansy. In 
addition, she wrote The Prince of Peace, a 
life of Christ, and various volumes of 
fiction for adult readers. She also con¬ 
tributed extensively to religious journals. 

ALDEN, JOHN (i599?-i687), one 
of the “Pilgrims” who in 1620 emigrated to 
America in the “Mayflower” and founded 
(he Plymouth ('olony. He was a settler 
of Duxbury (Mass ), where he lived for 
most of his life. From 1633 until 1675 he 
was an “assistant” to the governor of 
the Colony, frequently acting as governor. 
At the lime of his death on Sept. 12, 1687, 
he was the last male survivor of the “May¬ 
flower” company. He is remembered chiefly 
because of a popular legend, put into verse 
as The Courtship of Miles Standish by 
The ARMORIAL BEARINGS Hciiry W. Longfellow, conceming his court- 
OF ALDEN OF ENGLAND, ship of Priscilla Mullins, whom he married 
in 1623, after having wooed her first for 
his friend, Miles Standish. 

AJyDER (AbiM^), the name given to a grolip of shrubs ai.d 
trees belonging to the birch family (Bctulaceac), comprises .sonu; 
30 .species distributed through the north temperate zone. In the 
new world a few extend south over the mountain.s of Central 
America and the South American Andes to Peru and Chile. They 
are readily distinguished from the birches {q.v.) by their stalked, 
valvate, winter buds, and cones (strobiles) with thick woody 
.scales which persist on the branchlets long after their small 
winged-fruits (nutlets) have been released. 

The black alder (A. glutinosa), the most important old world 
species, occurs widespread on wet sites in Europe, Asia, and 
northern Africa, and has become naturalized in the eastern United 
States. It is the only alder indigenous to Great Britain, where 
it attains a height of 75 ft., and a diameter of 30 in. The soft, 
light brown wood is used for many purposes including furniture, 
piling and charcoal manufacture. The speckled or hoary alder 
(A. incana), usually a large shrub, is found in Europe and 
northern Asia, and in swamps of eastern United States and Canada. 
The green alder ( 4 . viridis), a small shrub of Europe and Asia, is als9 
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found in eastern North America, The alders of the Rocky mountain 
region and Pacific slope <dten become large trees. Among lhe^c are the 
red alder {A. ruhra), the Sitka alder (A. xinuata), and the white alder 
(A. rhombijolia), The red alder, which attains a height of 120 ft. and 
diameter of '40 in., L the most valuable. The wood is soft, works well, 
and i.s largely consumed in the manufacture of inexpensive furniture. 
Jn mountain regions alders ar<' among the lir'^t W(KKjy plants to appear 
in areas dcmuled hy avalanches and in the rubble around the edges 
of receding glaciers. 

Many alders arc prized ornamentals, c.specially horticultural vari¬ 
eties of the black and speckled alder, and the Japanese alder (A. 
jnponka), which i.s one of the largest and most beautiful members of 
the genu.s. (E. S. Hr.) 

ALDER-FLY, the name given to neuropterous insects of the 
family Sialidae with long fiiamentous antennae and four large 
wings, of which the hind pair has the anal area folded fan-wise 
\\hen at rest. They are sluggish inseits found only near fresh 
water. The eggs are often \'er>' numerous and are laid in cki.slers 
on plants, etc., close to tlie water. The larvae arc aquatic. living 
in .streams, large rivers or lakes; they are provided with biting 
jaws and breathe hy .seven or eight jiairs of filamentous abdom¬ 
inal gills, The pujiae are found in soil, moss, etc., and there i.s 
no cocoon. 

Sialic lutaria is (he common alder-tly of Britain. In North 
America there are fully 18 siiecies, several of which are common 
and widely distributed. 

ALDERMAN, a term implying the possession of an office of 
rank or dignity, and, in modern times, applied to an oflice-hearer 
in the municijial corjiorafions and county councils of England and 
Wales, and in the munici[)al corporations of Ireland and the 
United States. Among the Anglo-Saxons, earls, governors of prov¬ 
inces and other persons of distinction received this title. Thus we 
read of the alder mnnnus tot ins An^i^liae, who seems to have corre¬ 
sponded to the officer afterwards styled capitahs jiisticiarius 
Ati^liae, or chief justice of England; the nldermannus rri^is, prob¬ 
ably an occasional magistrate, answering to the modern justice of 
assize, or iierhajis an officer whose duty it was to prosecute for 
the crown; and aldermannus comitatus, a magistrate with a mid¬ 
dle rank between what was afterwards called the carl and the 
sheriff, who sat at the trial of causes with the hi.shop and declared 
the common law. while the bishop jirocec'ded according to ecclesi¬ 
astical law. Besides these, we meet with the titles of aldermannus 
rivitatis, bur\^i, rastelli, hundredi she ivapetitachii, etc. In Eng¬ 
land, before the jiassing of the Municijial Corporations act, their 
functions varied. By the Municipal Corporations act 1835, and 
other acts, consolidated hy the Municipal Corporations act 1882, 
the aldermen arc elected by the councillors for six years, one- 
hulf going out every three years. One-fourth of the municipal 
council consists of aldermen and three-fourths of councillors. In 
the counties, the number of aldermen is ot\e-third of the number 
of councillors, except in London, where it is one-sixth. 

In the colonial period of U.S. municipal history, the city coun¬ 
cils resembled their British prototypes, with aldermen and com¬ 
mon councillors sitting together as one body under the chairman¬ 
ship of the mayor. After the Revolution the municipal councils 
were the beneficiaries of the popular faith, which placed great 
confidence in representative assemblies. As the functions of mu¬ 
nicipalities multiplied, greater jurisdiction came into their hands. 
Before the Civil War the councils showed a marked tendency to 
deteriorate in personnel and performance. Deterioration in per¬ 
formance was not always due to venal corruption: the govern¬ 
ance of a city in the U.S. during the iQlh century would have 
tested (he political wdsdom of a sage, so fast was the grow'th of 
the average city and so lacking were precedents for meeting 
the great jiroblems of sanitation, water supply, transportation and 
the like. Whatever causes existed for the breakdown in municipal 
government, the result was a placing of greater powers of admin¬ 
istration and general jurisdiction with the mayor. After 1900 the 
tendency was toward councils composed of fewer aldermen who 
served as a rule for four years. In cities retaining the older mayor- 
council form of government the size of the council averaged a^ut 
thirty-five aldermen. Under the commission and commission- 
manager type the size averaged about seven. In a few cities^ 
notably New York, the aldermen were chosen on the basis of the 


I Hare system of proportional repre.sentation. In still a larger num- 
I ber of cities they were subject to such checks as the popular initi- 
I ative, referendum and recall. 

See William Anderson, American City Government (1925). 

(J. G. Kn.) 

ALDERNEY, northernmost of the larger Channel Islands, 
3^ mi. N.E.-S.W., average width 1 mi. Area, 3 sq.mi. Pop. 
O93O 1,507, excluding visitors. It lies 49^43' N. and 2°i2' W. 
On the N. coast, Brayc harbour, with a breakwater 1,000 yd. long, 
communicates normally almost daily with Guernsey, and weekly 
with Cherbourg, France. Rocks fringe all the coasts. A danger¬ 
ous channel nearly 9 mi. wide, the Race, separates it from Cap 
de la Hague. Here the remnant of the French fleet under Tour- 
ville escaped after the defeat of La Hogue in 1692. To the west, 
the Swdnge (Singe;, a narrower and equally difficult tidal race, 
.separates Alderney from the uninhabited islands of Burhou, 
Ortach and others; still further west are the Casquets (light¬ 
house) with a long record of shipwrecks. Alderney is a tableland 
300 ft. high in the west, but drojiping towards the northea.st. On 
the south the cliffs are very steep, elsewhere rocky headlands alter¬ 
nate with 0[>en sandy bays, of which the most important are 
Braye and Longy. At the latter there are evidences of settlement 
in prehistoric and in Roman times. Cambrian grits occur along 
the northeast coast, and south of Longy give rise to the Hanging 
Rocks; dioritc and granite occupy the central, and granite-por- 
phyr>' the southwest portion of the island. There are a few 
streams, but water is obtained mainly from wells. Trees are 
scarce. The town of St. Anne stands almost in the centre of the 
island W'ith its arable land around it. This is largely unenclosed 
and .still shows the old arrangement in strips. It was long under 
a system of continuous corn-growing, now superseded. It is encir¬ 
cled by the grazing lands which were communal until 1830. The 
modern church (1850), in Early Engli.sh style, is the work of Sir 
Gilbert Scott, and a memorial to the Le Mesuricr family, in 
which the hereditary governorship of the island was vested until 
the abolition of the office in 1825. There is a chain of derelict 
fortifications round the north coast, hut Fort Tourgis on the west 
and Fort Essex on the east are still used as barracks. The soil of 
Alderney is fertile; grain and roots are grown and early potatoes 
arc exported. Alderney cattle arc largely reared and are usually 
kept tethered, but the island does not have a stock book sepa¬ 
rate from Guernsey. Alderney is included in the bailiwick of 
Guernsey. Its government, consisting of a judge, six jurats, the 
Douzaine. a procureur du roi. and a greffier, is subordinate to 
that of Guernsey. German troops occupied the island June 30. 
1940, after the French defeat. See Channel Islands 
ALDERSHOT, municipal borough, Aldershot parliamentary 
division, Southampton, England, 34 mi. S.W. by W. of London, 
on the S.R, Pop. (1938) 36,120. Area 6.5 sq.mi. Aldershot wa.s 
a mere village till 1855 when a camp was established. Its germ is 
to be found in the temporary training camp on Chobham Ridges, 
fomicd in 1S.53 by Lord Hardinge, the military commander-in¬ 
chief, w'ho also advised the choice of Aldershot as a permanent 
camp. The government acted on hi.s suggestion after the experi¬ 
ence of the Crimea. Under the Military Works act of 1897 and 
1899 large sums were provided for completing the work. The town 
grew in size and importance as the camp became the centre of 
military training for the country. Besides troops in barracks, large 
numbers of militia and volunteer units train at Aldershot, using 
the famous range at Bisley near by. A heavy program of moderni¬ 
zation to meet the needs of the change from horsed to mechanized 
transport was undertaken in 1936, and in the following year an 
additional 2,000 acres were acquired. The borough, which was in¬ 
corporated in 1922, is governed by a mayor, 6 aldermen and 20 
councillors, 3 of whom are nominated by the secretary of state 
for war. 

ALDHELM (c. 640-709), bishop of Sherborne, English 
scholar, was bom before the middle of the 7th century. He is 
said to have been the son of Kentcn, who was of the royal house 
of Wessex, but who was certainly not, as Aldhelm’s early biogra¬ 
pher Faritius asserts, brother of King Ine. He received his 
first education in the school of an Irish scholar and monk, Mail- 
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dulf, Maeldubh, or Meldun (d. c. 675), who had settled in the 
British stronghold of Bladon or Bladow on the site of Malmesbury. 
Aldhelm was a pupil of Hadrian, abbot of St. Augustine’s, Canter¬ 
bury, whom he addresses as the “venerable preceptor of my rude 
childhood.” He must, nevertheless, have been 30 years of age 
when he began to study with Hadrian. Ilis studies included Roman 
law, astronomy, astrology, the art of reckoning, and the difficulties 
of the calendar. He learned, according to the doubtful statements 
of the early lives, both Greek and Hebrew. Ill-health compelled 
him to leave Canterbury, and he returned to Malmesbury. When 
Maildulf died, Aldhelm was appointed in 675 to succeed him, and 
became the first abbot. He introduced the Benedictine rule, and 
secured the right of the election of the abbot to the monks them¬ 
selves. The community at Malmesbury increased, and Aldhelm 
was able to found two other centres of learning at Frome and at 
Bradford-on-Avon. The little church of St. Lawrence at Brad¬ 
ford may safely be regarded as his. At Malmesbury he built a 
new church to replace Maildulf’s modest building, and obtained 
considerable grants of land for the monastery. His fame as a 
scholar rapidly spread into other countries. Aldhelm was the 
first Englishman, so far as we know, to write in Latin verse, and 
his letter to Acircius (Aldfrith or Eadfrith, king of Northumbria) 
is a treatise on Latin prosody for the use of his countrymen. In 
this work he included his most famous productions, loi riddles 
in Latin hexameters. F^ach of them is a complete picture, and one 
of them runs to 83 lines. That his merits as a scholar were early 
recognized in his own country is shown by the encomium of Bede 
(Eccl. Hist. v. 18), who .sjieaks of him as a wonder of erudition. 
His fame reached Italy, and at the request of Pope Sergius I. 
(087-701) he paid a visit to Rome, of which, however, there is 
no notice in his extant writings. He was deputed by a synod of 
the church in Wes.sex to remonstrate with the Britons of Dom- 
nonia (Devon and Cornwall) on their differences from the Roman 
practice in the shape of the tonsure and the date of Easter. This 
he did in a long and rather acrimonious letter to their king 
Geraint (Gcruntius), and their ultimate agreement with Rome 
is referred by William of Malmesbury to his efforts. In 705 
Aldhelm became bishop of the new see of Sherborne. He wished 
to resign the abbey of Malmesbury which he had governed for 30 
years, but yielding to the remonstrances of the monks he con¬ 
tinued to direct it until his death. The cathedral church which 
he built at Sherborne, though replaced later by a Norman church, 
is described by Williami)f Malmesbury. He was on his rounds in 
his diocese when he died in the church of Doulting on May 25, 
70Q. He was buried in the church of St. Michael, Malmesbury. 
Aldhelm wrote poetry in Anglo-Saxon also, and set his own com¬ 
positions to music, but none of his songs, which were still popular 
in the time of Alfred, have come down to us. 

Aldhelm’s works were collected in J. A. Giles’s Patres eccl. Angl. 
(1844), and reprinted by J. P. Migno in his Patrologiae Cursus, vol. 
l.xxxix. (1850). The letter to Geraint, king of Domnonia, was supposed 
to have been de.stroyed by the Britons (W. of Malmesbury, Gesla 
Pontificum, p. 361), but was di.scovcrcd with others of Aldhelm’s in the 
correspondence of St. Boniface, archbishop of Mainz. A long letter 
to Eahfrid, a scholar ju-st returned from Ireland (first printed in 
Usserii Veterum Epistt. Hiber.-Sylloge, 1632), Ls of interest as casting 
light on the relations between English and Irish scholars. Next to 
the riddles, Aldhclm’s best-known work is De Laude Virginilalis sive 
de Virginitate Sanctorum, a Latin treatise addressed about 70s to the 
nuns of Barking, in which he commemorates a great number of .saints. 
This was afterwards turned by Aldhelm into Latin verse (printed by 
Delrio, Mainz, 1601). The chief source of his Epistola ad Acircium 
sive liber de sepienario, et de metris, aenigmatibus ac pedum regulis 
(ed. A. Mai, Class. Auct. vol. v.) is Priscian. For the riddles included 
in it, his model was the collection known as Symposii aenigmata. The 
acrostic introduction gives the sentence, “Aldhclmus cecinit millcnis 
versibus odas,” whether read from the initial or final letters of the 
lines. His Latin poems include one on the dedication of a basilica 
built by Bugge (or Eadburga), a royal lady of the house of Wessex. 

Bibliography. —Faritius U- m?). an Italian monk of Malmesbury, 
afterwards abbot of Abingdon, wrote a Vita S. Aldhelmi (ms. Cotton, 
Faustina, B. 4), printed by (jiles and Migne, also in Original Lives 
of Anglo-Saxons (Caxton Soc., 1854); but the best authority Ls 
William of Malmesbury, who in the fihh book, devoted to St. Aldhelm, 
of the Gesta Ponti^cum proposes to fill up the outline of Faritius, 
using the church records, the traditions of Aldhelm’s miracles pre¬ 
served by the monks of Malmesbury, and the lost “Handboc” or 
commonplace book of King Alfred. (See De Cestis Pontificum, ed. 
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N. E. S. A. Hamilton, 1870, for the Rolls Series, pp. 330-44..^) Tlie 
life by John Capgravc in his Legcnda Nova (1516) is chiefly an 
abridgement of Malmesbury’s narrative. Consult also L. Bbnhoff, 
Aldhelm von Malmesbury (1804) ; G. F. Browne, bishop of Bristol, 
St. Aldhelm: His Life and Times (1Q03) ; and W. B. Wildman, Life oi 
S. Ealdhelm, first Bishop of Sherborne (1005), containing many in¬ 
teresting local details, f'or .some poems attributed to Aldhelm, and 
printed in Diimmler’s edition of the letters of St. Boniface and Lul 
in Monumenta Germaniae Historica (cpi.stt. tom. iii.), see H. Bradley 
in Eng. Hist. Review, xv. p. 201 (1000), where they are attributed to 
Aldhelm’s disciple Aelthelw’ald. The very varied sources and the 
chronology of Aldhclm's work are di.scusscd in “Zu Aldhelm und 
Baeda,” by Max Manitius, in Sitzungsberichle der kaiserlichen Akad. 
der Wissenschafien (1886). 

An excellent account of his ecclesiastical importance is given by 
W. Bright in Chapters on Early English Church History (1878). 

For his position as a writer of Latin verse consult A. Ebert, Allge- 
meine Geschichte d. Literatur des Mittelaliers im Abendlande, vol. i. 
new edition (i88q) ; M. Manitius, Geschichte der christlichUiteinischen 
Poesie, etc. (Stuttgart, 1891), pp. 487-496; also H. Hahn, Bonifaz und 
Lul ihre angelsachsischcn Korrespondenten, chap. i. (Leipzig, 1883). 
The tw'o last-named works contain many further bibliographical 
references. 

ALDINE PRESS, the printing office started by Aldus Manu- 
tius at the end of the 15th century in Venice, from which were is¬ 
sued the celebrated Aldine editions of the classics of that time. 
{See Manutius.) The Aldine Press is famous in the history of 
typography Uf.v.), among other things, for the introduction of 
italics. 

ALDRED or EALDRED (d. 1069), English ecclesiastic, 
became abbot of Tavistock about 1027, in 1044 was made bishop 
of Worcester, and in 1060 archbishop of York. It is stated by 
Florence of Worcester that Aldred crowned King Harold II. in 
1066, although the Norman authorities mention Stigand as the 
officiating prelate. After the battle of Hastings, Aldred joined 
(he party who sought to bestow the throne upon Edgar the 
Actheling, but when these efforts appeared hopeless he wa.s among 
those who submitted to William the C'oncjueror at Berkhamp- 
stcad. Selected to crown the new King, he performed the cere¬ 
mony on Christmas Day looo, and in 1068 iierformed the same 
office at the coronation of Matilda, the Conqueror’s wife. He 
died at York on Sept, ii, 1069, and was buried in his own 
cathedral. 

See 7 'hc Anglo-Saxon Chronicle, edited by C. Plummer (Oxford, 
1892-99); Florence of Worcester, Chronicon ex Ckronicis, edited by 
R. Thorpe (London, 1848-49) ; William of Malmesbury, De Gestis 
Pontificum Anglnrum, edited by N.E.S.A. Hamilton (London, 1870); 
W. II. Dixon, Fasti Eboraernses, vol. i., edited by J. Rainc (London, 
1863); T. Stubbs, Chronica Pontificum Ecclesiae Eboracensis, edited 
by J. Raine (London, 1879-94) ; E. A. Freeman, History of the 
Norman Conquest, vol. ii., iii., iv. (Oxford, 1867-79). 

ALDRICH, HENRY (1647-1710), dean of Christ Church, 
Oxford, and in 1692 vice-chancellor of the University, was born 
at VV^estminster in 1647, and died at Oxford Dec. 14, 1710. He 
was a man of versatile talent, who wrote a Compendium Artis 
Logicae used as a text-book in Oxford far into the 19th century, 
composed many excellent an(herns and church services and 
adapted much church music of Palestrina and Carissimi to Eng¬ 
lish words with skill and judgment. He designed the church 
and campanile of All Saints and the Peckwater quadrangle of 
Christ Church. 

Dean Aldrich bore a great reputation for conviviality, and 
wrote a humorous Latin version of the popular ballad: 

A .soldier and a .sailor, 

A tinker and a tailor, etc. 

Another specimen of his wit is furnished by the following epi¬ 
gram of the five reasons for drinking; 

Si bene quid memini, causae sunt quinque bihendi; 

Hospilis adventus, praesens sitis aique futura, 

Aut vini bonitas, aut quaelibet altera causa. 

The translation runs: 

If on my theme I rightly think. 

There are five reasons why men drink;— 

Good wine; a friend; because I’m dry; 

Or lest I should be by and by ; 

Or—any other reason why. 

ALDRICH, NELSON WILMARTH (1841-1915), Ameri¬ 
can politician, was born at Foster, R.I., on Nov. 6, Hii 
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first political service was as a member (i 869-7«;) and president 
(1871-72) of the Providence common council. He was a mem¬ 
ber of the lower house of the Rhode Island legislature in 1875-76, 
and speaker in the latter year. By this time he had become very 
influential in Republican State politics, and in 1878 and again in 
1880 was elected to Congress. In j88i he resigned to take a seat 
in the Senate, where he scrv'cd continuously for 50 years. By 
reason of his mastery of parliamentary detail and his skill in 
bringing about coml)inations of oppo.sing groups, he became one 
of the most powerful leaders of the Rcfiubljeans in the Senate. He 
was an able champion of protection and an authority on finance, 
and his knowledge of these subjects was embodied in various 
tariff and currency enactments. He sponsored the Aldrich-Vree- 
land currency law of 1908. As chairman of the national monetary 
commission, brought into existence by that Act, he directed ex¬ 
tensive investigations of the hanking systems of the world. He 
publishctl a scheme, based on the information thus secured, for 
the reform of the American banking system known as the Aldrich 
plan. He also was largely responsible for the Paync-Aldrich Tariff 
Act of 1909, which, by reason of its high rates, aroused much 
opposition, esf>ccia!!y in the agrarian districts. Because of his 
extensive personal financial interest.s and his intimate connection 
with fxiwerful financial groups, he came to be looked upon as 
the spt‘cial representative of the moneyed interests and of the 
highly protected industries. He died in New York city on April 
16, iQic;. 

ALDRICH, RICHARD (1863- 1087 ). music critic, was 
born at Providence, R.I., July 31, 1863. He studied at Harvard 
under J. K. Paine and in Germany. Associate critic of the New 
York Tribune 1891-1002, he then became music critic to the 
New York Times, holding the position to 1924, except for the 
period Feb. loiS-May 1919, when he was captain in the Military 
Intelligence Division, IJ S A, He prepared a volume on Schu¬ 
mann, edited a serie.s of musical biographies, collaboralc'd with 
H. E. Krehbiel in History of the Philharmonir Society, tran.slatecl 
Lilli Lehman’s Ffow to Shi^, and wrote A Guide to Parsifal and 
A Guide to the Nibclioie^en Pine,. 

ALDRICH, THOMAS BAILEY (1830-1007), American 
author, was born in I'ortsmouth, N il., Nov. r 1. 1.S3O. The deepest 
impres.sions of his boyhood were made by the exotic city of New 
Orleans, where he* spent ten years of his diildhoocl, and the his¬ 
toric town of Portsmouth, which he portrays in his autobiographi¬ 
cal Story of a Bad Boy (1870). He returned to Port.smouth to 
prepare for Harv'iird, a plan which his father’s death made im¬ 
practicable. After .spending several years as clerk in his uncle’s 
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office in New York, the publication of his first book of verse The 
Bells (1855) and the succe.ss of his “Baby Bell” caused him to 
resign to become junior literary critic on the Evening Mirror. He 
soon became sub-editor of N.P. Willis’s magazine, the Home Jour- 
nal, and for the remainder of his life, with the exception of the 
time spent as war cont'spondent for the Tribune, he devoted him¬ 
self to creative and editorial work. He was for short periods ad¬ 
viser to different publishing houses, but his chief work was with the 
magazines—the Saturday Press (i85<)-^o), the Illustrated Hem 


(1863), Every Saturday (1865-74), and the Atlantic Monthly 
(1881-00). Although he made intimate friends of the young 
poets, artists and wits of New York, the cultural atmosphere of 
New England in which, according to him, he became “Boston 
plated,” and the frequent European tours of his later life un¬ 
doubtedly w'cre the most influential factors in ripening his art. 
Few poets have so ruthlessly discarded their earlier poems in 
their later editions, Aldrich even going so far as to buy and 
destroy every copy of Pampinea (1861) that he could find. His 
verse is better studied, then, in his later volumes, chiefly Cloth 
of Gold (1874), Flower and Thorn (1877), Friar Jerome's Beauti¬ 
ful Book (1881), Mercedes and Later Lyrics (1884), Windham 
Towers (1800), and the collected editions of 1865, 1882, 1897 
and 1906. These showed him to be a poet of lyrical skill, dainty 
touch and felicitous conceit. In describing some single picture, 
mood, conceit or episode, no American poet has shown more skill. 
He repeatedly essayed the long narrative or dramatic poem but 
with less success. Beginning with the collection of stories entitled 
Marjorie Daw and Other People (1873), Aldrich applied to his 
later prose work that minute care in composition which had 
previously characterized his verse. His use of the surprise 
ending was peihaps the most effective feature of his short stories. 
Prudence Palfrey (1874), The Queen of Sheba (1877), and The 
Stillwater Tragedy (1880), novels, lack depth of characterization 
and vitality; but his Story of a Bad Boy (1870) has become an 
American classic, A Rivermouth Romance (1877) and An Old 
Town by the Sea (1893) commemorate with affectionate touch 
the author’s birthplace; From Ponhapog to Pcsth (1883) is made 
up of plea.sant travel sketches; and Ponkapog Papers (1903). of 
pungent jottings and whimsical essays. Aldrich’s later life was 
saddened by the death of his son, Charles, but his serenity, 
urbanity and charm never wholly deserted him. He died in 
Boston, March 19, 1907. 

Aldrich’.s Writings were collected in 1897 and in 1007 (Ponkapog 
ed.). Rerri.s Greenslet is the author of a sympathetic Life (1008), and 
Mrs. Aldrich wrote a pleasant volume of reminiscence, Crowding 
Afemorif'S (1920). 

ALDRINGER (ALTRINGER, AL DR IN GEN), 
JOHANN, Count vo.n (1588-1634), Austrian soldier, was born 
at Dieclenhofcn (Thionvillc) in Lorraine. He had behind him 25 
years’ service in the Spanish Army when he returned to Germany 
in 1631. He served after Breitenfcld as Tilly’s artillery com¬ 
mander, and he was prc.scnt at the battle of the Lech, where he 
was wounded. When Tilly, died of his wounds, Aldringer, who 
was now a count of the empire, succeeded to the command. Made 
field-marshal after the assault of the Altc Veste, near Nuremberg, 
at which he had been second in command under Wallenstein, duke 
i Fricdland (with whom he was a great favourite), he was next 
placed at the head of the corps formed by Maximilian I. of 
Bavaria to support Wallenstein. Finally Aldringer was won over 
by the court party which sought to di.splace the loo successful 
duke of Friedland. After Wallcn.stcin’.s death Aldringer com¬ 
manded against the Swedes on the Danube, and at the defence of 
Landshut he fell (July 22, 1634). His pos.scssions descended to 
his sister, and thence to the family of Clary and Aldringen. 

See Brohm, Johann von Aldringen (Halle, 1882), and Hermann 
Hallvvich, Johann von Aldringen (Leipzig, 1885); also Allgemeine 
Deutsche Biographie, s.v. Dallas, correcting earlier biography of Al- 
ilringer in the same work. 

ALDROVANDA: sec Venus' Flv-ikap. 
ALDROVANDI, ULISSE (1522-1605), Italian naturalist, 
was born of noble parentage at Bologna, where he was professor 
of natural history from 1560 onwards. At his instance the senate 
of Bologna established in 1568 a botanical garden, of which he 
was appointed the first director. About the same time he be¬ 
came inspector of drugs, and in that capacity published in 1574 
a work entitled Antidotarii Bononiensis Epitome, which formecl 
the model for many subsequent pharmacopoeias. The results of 
his various researches were embodied in a great Natural History. 
The first three volumes, comprising his ornithology, wore pub- 
Unhed in 1590, and a fourth, treating of insects, appeared in 1602. 
The value of the work is increased by the number and beauty 
of its illustrations. After his death a number of other volumes 
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were compiled from his manuscript materials under the editor¬ 
ship of several of his pupils. 

ALE, an old word for a fermented liquor obtained chiefly from 
malt. The derivation is from Ang.-Sax. caiu, a sort of beer. In 
England “ale” is nowadays almost synonymous with “beer.” Be- 
, fore the introduction of hops into England from Flanders in the 
16th century, ale was the name exclusively applied to malt liquor, 
the term beer being gradually introduced to describe liquor brewed 
with an infusion of hops. This distinction does not now apply, 
except in so far as the term “ale” is not applied to black beers 
(stout and porter) nor to lager beer. In the United Stales, how¬ 
ever, it was customary to confine the designation “beer” to the 
article obtained by the bottom fermentation process. In former 
times the Welsh and Scots had two distinct kinds of ale, called 
common and spiced ales, the relative values of which were ap¬ 
praised by law in the following terms; “If a farmer have no mead, 
he shall pay two casks of spiced ale, or four ca.sks of common 
ale, for one cask of mead.” There arc numerous varieties of English 
ales, such as mild ale, which is a full, sweet i.sh beer, of a dark colour 
and with relatively little hop; pale ale, which is relatively dry, of 
light colour and of a more pronounced hop flavour than the mild 
ale; and bitter and stock ales, the latter term being generally re¬ 
served for superior beers, such as are used for bottling. The terms 
pale, bitter, stock, light, etc., are to be regarded as trade distinc¬ 
tions and not as exact definitions of quality or type. 

Parish Ales.—In old England an “ale” was synonymous with a 
parish festival or merry-making at which ale was the chief drink. 
The .word was generally used in comjiosition. Thus there were 
leet-ales (that held on leet or manorial court day); lamb-ales (that 
held at lamb-shearing); Whitsun-ales, clerk-ales, church-ales and 
so on. The word bridal is really bride-ale, the wedding feast. Bid¬ 
ales, once very common throughout England, were “benefit” feasts 
to which a general invitation was given, and all the neighbours at¬ 
tending were expected to make some contribution to help the object 
of the “benefit.” (Sec Biddhtf^-Weddin^s under Bride.) These 
parish festivals were of much ecclesiastical and social importance 
in mediaeval England. The chief purpose of church-ales and clerk- 
ales, at least, was to facilitate the collection of parish-dues, or to 
make an actual profit for the church from the sale of the liquor by 
the churchwardens. These profits kept the jiarish church in repair, 
or were distributed as alms to the poor. At Sygate, Norfolk, on 
the gallery of the church is inscribed: 

God speed the plough 

And give us good ale enow 

Be merry and glade, 

With good ale was this work made. 

On the beam of a screen in the church of Thorpe-le-Soken, Essex, 
is the following inscription in raised Gothic letters, on a scroll held 
by two angels: “This cost is the bachelors made by ales thesn be 
ther med.” The date is about 14S0. The feast was u.sually held in 
a barn near the church or in the churchyard. In Tudor times 
church-ales were held on Sundays. Gradually the parish-ales were 
limited to the Whitsun season, and these still have local survivals. 
The colleges of the universities used formerly to brew their own 
ales and hold festivals known as college-ales. Some of these ales 
are still brewed and famous, like “chancellor” at Queen’s college, 
and “archdeacon” at Merton college, Oxford, and “audit ale” at 
Trinity, Cambridge. {See Beer.) 

See Brand’s Popular Antiquities of Great Britain (Wm. Carew 
Hazlitt’s edition, 1905). 

ALEANDRO, GIROLAMO (HIERONYMUS ALE- 

ANDER) (1480-1542), Italian cardinal, one of the greatest 
scholars of his time, was born at Motta, near Venice on Feb, 13, 
1480, and died at Rome on Feb. i, 1542. He was for some time 
rector of the University of Paris. In 1520 he was sent to Germany 
as papal nuncio at the coronation of Charles V., and was also 
present at the Diet of Worms, where he headed the opposition 
to Luther. The edict against the reformer, which was finally 
adopted by the emperor and the Diet, was drawn up and proposed 
by Aleandro. After the close of the Diet the papal nuncio went 
to the Netherlands, where he kindled the flames of persecution, 
two monks of Antwerp, the first martyrs of the Reformation, 


being burnt in Brussels at his instigation. In 1523 Clement VII. 
sent him as nuncio to the court of Francis I. He was taken pris¬ 
oner at the battle of Pavia (1525), and was released only on 
payment of a heavy ransom. He was subsequently employed on 
various papal missions, especially to Germany, but was unable to 
check the progress of the new doctrines. He was created cardinal 
in 1536 by Paul HI. 

Aleandro compiled a Lexicon Graceo-Latinurn (151^). and 
wrote Latin verse of considerable merit inserted in M. Tuscanus’s 
Carmina Illustrinm Poetanim Italiorum. The Vatican library 
contains a volume of ms, letters and other documents written 
by him in connection with his various missions against Luther. 
They were utilized by Pallavicino in his 1 st aria del ConcUio Tri- 
dentino (i. 2 ,t- 38 ), who gives a very partial account of the Worms 
conference. 

Aleandro. who is sometimes called “the elder,” must be dis¬ 
tinguished from his grand-nephew, also called Girolamo Aleandro 
(1574-102Q). The younger Aleandro was a very distinguished 
scholar, and wrote Psaltni poenitcniiales versibus elegiacis ex- 
pressi (1593); Gait, veteris juris consulti Institutionum frag- 
menta, cum commentario (i6oo); ExpUcatio veteris tabulae 
mannorvac solis efigie symbolcsqne cxrulptae (1616). 

ALEARDI, ALEARDO, Count (1812-1878), Italian poet, 
was born at Verona on Nov. 4, 1812, and thus soon after bis birth 
became an Austrian subject. Inspired from his cradle with a 
hatred of the foreigner, he found himself unable to publish his 
patriotic verses. But the revolutionary year 1S48 made nn open¬ 
ing for his Lvtterc a Maria. He took an active part in the popular 
uprising, ami was for some time imprisoned. In 1H56 he produced 
the finest of hi.s pieces, an ode to the maritime cities of Italy, and 
in 1858 a poem on his own misfortunes. After the expulsion of 
the Austrians from Lombardy he returned to Verona, published 
his poems in a collected edition (1862), became professor at the 
Academy of Fine Art, member of the Italian parliament and 
eventually senator. Alcardi's warmth of patriotic feeling hardly 
finds adequate exprc.ssion in his poetry; it is his merit to excel in 
description, but his fault to substitute description for action. 

ALE-CONNER, an officer appointed yearly at the court-Ieet 
of ancient English manors for the assize of ale and ale-measures. 
The gustatnres cervisiae —called in different localities by the differ¬ 
ent names “ale-tasters,” “ale-founders” and “alc-conners”— 
were sworn to examine beer and ale, to take care, that they were 
good and wholesome and were sold at proper prices. With modern 
methods of assessing the excise on beer and ale the custom of 
aiipointing ale-tasters has in most places fallen into disuse. {See 
Adulteration.) 

ALECSANDRI or Alexandri, Vasile (1821-1890), Ru¬ 
manian lyric poet, w'as born at Bacau in Moldavia and educated 
first in Jas.sy and afterwards (1834-30) in Paris. In 1839 he 
began to collect Rumanian jiopular songs. He first published 
his collection in 1844. His Doinc Lacrimioare, lyrical poems, 
appeared at Paris in 1852, and in 1852-53 he produced at Jassy 
a fuller collection of popular ballads and songs. In 1867 he 
published some fugitive pieces, Written in a lighter vein and en¬ 
titled Pastele; the.se were followed in 1871 by the Legende of 
similar character. More serious are his dramatic writings which 
began with Despot Voda and culminated in Ovid. In later life 
Alcc.sandri took an active part in politics; he became minister 
for foreign affairs (1859-60), and in 1885 was appointed Ruma¬ 
nian minister in Paris. His best title to fame con.sists in the fact 
that he gave the first imiictus to the collection of Rumanian 
popular songs and first drew attention to their inimitable charm. 

See. L. Sainsanu, Autorii Ront&nl moderni (i8gi), pp. 90 and 318. 
A complete edition of Alecsandri's writings was piublished at Bucharest 
in 1875 scQ. (9 vols.). 

ALEKHINE, ALEXANDER (1892-1946), champion 
chess-player, was born in Moscow on Nov. 1, 1892. He displayed 
precocious ability as a che.s.s-playcr, and in 1910 he did well at 
the Hamburg tournament at the age of 17. When World War I 
broke out in 1914 he was playing at the Mannheim tournament 
and escaped from internment to serve in the Red Cross division 
of the Russian army. After the Revolution he became a natural- 
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izcd Frenchnum, and studied law at the University of Paris. The* 
victor in many international tournaments, he won the world cham- 
[)ionship for blindfold chess in 1924, 1925 and iq 33- In i9*7 he 
won the world championship from Capablanca (champion since 
1921), lost it in 193*; to Dr. Max Euwe,* but regained it from Dr. 
Euwe in 1937. He died March 24, 1946, at F^storil, Portugal. 

St'f his book, My lir\t Hundred Gamei tKng, trans., 1927). 

ALEMAN, MATEO (1547-1609?;, Spanish novelist and 
man of letters, was born at Seville. He graduated at .Seville uni¬ 
versity in 1564, studied later at Salamanca and Alcala, and from 
1571 to 15«.S held a post in the treasury; in 1594 he wa.s arrested 
on sus[)i( ion of malversation, but was speedily relea.sed. Jn 1590 
he [lublished the first part of Guzman dc Aljarache, a celebrated 
picaresque novel which passed through not less than to editions in 
five years, and was translated into French (1000), English (1623) 
and Latin (1023;; a spurious sequel was issued in i9o2, hut the 
authentic continuation did not ajipear till 1604. In 1608 Aleman 
emigrated to America, and is sai(l to have carried on hu.sincss a.s a 
printer in Me.vico City; his Orto^rafui castellana (1609), published 
there, contains ingenious and practical v)ro]X)sals for the reform 
of Spanish s[M*lling. Nothing is recorded of Aleman after lOog, 
but if is sometimes as.serted that he was still living in 1OT7. 

bim looKAimv - See J. Hazanas y la Rua, Discursoa leidos rn la Real 
Amdemia Srvillana dr liurnns letras el 23 dr marzo dr (Sevilla, 
J. (ii'stoM) y Pt-rez, !^'urvo% dalos para ilustrar las hint^rafias 
del Maestro Juan ile Malara y de Mateo Aleman (Sevilla, iKgO). 

ALEMBERT, JEAN LE ROND D’ (i7r7-i7«3), French 

niathematkian and philosopher, was born at Paris in Nov. 1717. 
He wa.s a foundling but it afterwards became known (hat he was 
the illegitimate .son of the Chevalier Destouches and Madame de 
Teruin, Th(' infant was entrusted to the wife of a glazier named 
Rousseau who lived dose by the Church of St. Jean le Rond, where 
the child was found. Destouches, without disclosing his identity, 
provided for the boy, who was educated at the Mazarin College 
under the Jansenisls. 

On leaving follege he returned to the house of his foster-mother, 
where he continued to live for 30 years. Having studied law, he 
was admitted ns an advocate in 1738, but did not enter upon 
practice. He next devoted himself to medicine; but his natural 
irulination proved too strong for him, and within a year he re¬ 
solved to give his whole time to mathematics. In 1741 he received 
his first public tli.stinclion in being admitted a member of the 
Academy of St ieiues, to whii h he had j)reviousIy presented several 
patxTS. im luding a Mthnoirc stir le rah id inh^i^ral (1730). In his 
Memoire sur In refraction drs corps solides (1741) he was the 
lirst to give a theoretical explanation of the phenomenon which is 
wilnes.sed when a body passes from one Iluid (o another more 
den.se in a direction not perjieiidicular to the surface which sepa¬ 
rates the tw'o lluids. In 1 743 he jmblished his Traiti^ dr. dynamique, 
a W'ork famous ;is developing the mechanical principle, know'n as 
"d'.Memberl’s principle,'’ first enumi.ited in 1742 (.see Mecha.v- 
ics). Ill 1744 d'Alembert ajiiilied this principle to (he theory of 
the equilibrium and the motion of fluids, Traite de I'vquilibre et 
dti mouvemrnt des fluides, and all the problem.s before solved by 
geometricians became in some measure its corollaries. This dis¬ 
covery was followed by that of the calculus of partial differences, 
the first trials of which witc jiublished in his Reflexions sur la cause 
i^etierale des vents (1 747). 'I'his work was dedicated to F'rederick 
the Great, who made several unsuccessful attempts to induce him 
to settle in Berlin. In 1763 he visited Berlin, and on that occasion 
finally refused the olTice of president of (he Academy of Berlin, 
which harl been already offered to him more than once. In 1747 
he applied his new calculus to the problem of vibrating chords, 
the .solution of which, as w'ell as the theory of the oscillation of the 
air and the propagation of sound, had been given but incompletely 
by the geometru ians w'ho preceded him. In 1749 he furnished a 
metluxl of applying his principles to the motion of any body of a 
given figure; and in 1754 he solved the problem of the precession 
of the equinoxes, determined its quantity and explained the phe¬ 
nomenon of the nutation of the earth’s axis. In 1752 he published 
an Essai d'une nouveUe thdorie sur la rhistance des fluides, which 
contains a large number of original ideas and new observations. In 


1746 and 1748 he published in the Memoirs of the Academy of 
Berlin “Recherches sur le calcul integral,” a branch of mathemat¬ 
ical science which is greatly indebted to him. In his Recherches 
sur differents points importants du systkme du monde (1754-56) 
he perfected the solution of the problem of the perturbations of 
the planets, which he had presented to the academy some years 
before. 

D’Alembert’s as.sociation with Diderot in the preparation of the 
Dictionnairc EncyclopMiquc led him to a wider range of work. 
He contributed the Discours preliminaire on the rise, progress, 
and affinities of the various sciences, which he read to the French 
Academy on the day of his admi.ssion as a member, Dec. 18, 1754. 
He also wrote several literary articles for the first two volumes of 
the encyclopaedia, and to the remaining volumes he contributed 
mathematical articles chiefly. Of d’Alembert’s works on other 
than mathematical subjects the most important is the Elements 
de Philosophie. (1759) in which he discussed the principles and 
methods of the different sciences. D’Alembert was much inter¬ 
ested in music both as a science and as an art, and wrote 
Elements de. musique the.orique. et pratique (1779), which was 
based upon the system of J. P. Rameau with important modifica¬ 
tions and differences. 

D’Alembert continued to the end to lead the quiet and frugal 
life dictated by his limited means as well a.s his .simple tastes. His 
later years were saddened by the death of Mademoiselle de Les- 
pinasse, whose acquaintance he made at the house of Madame du 
Deffand. She nursed him assiduously during an illness he had in 
1795, and from that period till her death in 1770 they lived in the 
.same house. (In her part there seems to have been from first to 
last nothing more than warm friendship, but his feelings towards 
her were of a stronger kind and her death deeply affecteil him. He 
never recovered his elasticity of spirits, though he continued to 
occupy himself with his favourite pursuits, and to frequent the 
.society of his brother philosophers. After the death of Voltaire 
(17781, whose friend and correspondent he had been for more 
than 30 years, he w'as regarded as the leader of the philosophical 
party in the Academy. He died at Paris on Oct. 29, 1783. 

Bibliography. —The scientific works of d’Alembert have never been 
published in a collected form. The most important of them have been 
mentioned above, with the exception of the Opuscules niathematiques 
(1761-80). His literary and philosophical works were collected and 
edited by Rastien (1805). A better edition by Bossanpe was published 
at Paris in i8ji. The best account of the life and writings of d’Alem¬ 
bert is rontained in Coiidorcet's Eloge, pre.scnted to the Academy 
and published in 1784. 

ALEMBIC, an apparatus for distillation {q.v.) used chiefly 
by the alchemists, and now superseded by more convenient forms 
of still, both in the laboratory and in the factory. It con.sisted 
essentially of three parts; a vessel containing the material to 
be distilled and called, from its gourd-like shapx?, the cucurbit, or 
matlra.ss; a ve.s.sel to receive and condense the vapour, called the 
head, capital, or alembic jiropcr; and a receiver for the distillate, 
connected by a pipe with the capital. The entire apparatus was 
sometimes constructed of glass, but more usually the cucurbit was 
of copper or earthenware, and the capital alone of glass. 

ALENgON, COUNTS AND DUKES OF. The first line 
of the counts of Alcnijon was founded by Yves, lord of Bcllesme, 
W'ho in the middle of the loth century pos.scssed and fortified the 
town of Alem^on. Mabillc, countess of Aleni;on and heiress of this 
family (d. 10S2) married Roger of Montgomery, and from them 
descended a .second house of .‘\len(;on which became extinct in the 
person of Robert IV.; the county of Alen^on wa.s then joined to 
the royal domain. It was successively granted as an appanage to 
Peter, son of St. Louis (1208), and to Charles, count of Valois, 
brother of Philip the Fair (1293), The third house of Alen^on 
sprang from Charles, second son of the count of Valois, who was 
killed at the battle of Crecy in 1346. 

The count ship of Alenqon was raised to a peerage in 1367 and 
into a dukedom in 1414. John, ist duke of Alengon, was killed at 
Agincourt on Oct. 25, 1415, after having with his own hand slain 
the duke of York. His son, John, was dispossessed of his duchy by 
the King of England, but reconquered it in 1449. In 1524 the 
dukedom of Alcn^on reverted to the crowm, in consequence of the 
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death of the Duke Charles I\\ without issue. It was given as a 
jointure to Catherine de’ Medici in 1550, and as an appanage to 
her son Francis in 1566. It was pawned by Henry IV. to the duke 
of Wurttcmberg, and subsequently it passed to Gaston, duke of 
Orleans, by grant of Louis XIII.; to Elizabeth of Orleans, duchess 
of Guise; to Charles, duke of Berry, grandson of Louis XIV. 
(1710); and to Monsieur (Louis XVIII.), brother of Louis XVI. 

The title of due d’Alenqon was given to Ferdinand of Orleans, 
son of the due de Nemours, and grandson of Louis-Philippe, 

ALENCON, north-west France, capital of dejwrtment of Orne, 
36m. N. of Le Mans on a branch of the Western railway. Pop. 
(1936), 17,640. The regularly built town lies in a wide and fertile 
plain at the confluence of the Sarthe and Briante. The ancient 
castle, taken by William of Normandy in 1048, is in ruins save for 
one 14th and two 15th century towers. Notre Dame, the chief 
church (15th century), has an ornamented Gothic porch, and i6th 
century stained windows. The manufacture of point d’Alenqon (a 
species of lace copied from Venice and introduced by Colbert) is 
still pursued. Weaving and bleaching of cloth, printing, the manu¬ 
facture of vehicles, of boots and shoes and of bricks are carried on; 
there is trade in the hor.scs of the district. Alcn(;on is the .seat of a 
prefect and a court of assizes. It has tribunals of first instance and 
of commerce, a board of trade arbitrators, a chamber of arts and 
manufactures, and corn and cloth markets. 

ALENIO, GIULIO Oih-la'ne-6) (1582-1649), Italian Jesuit 
missionary, was born at Brescia. He landed at Macao in 1010, 
and penetrated into China three years later. During his 30 
years’ residence in China he adopted the dress and manners of 
the country, was the first Christian missionary in Kiang-si, and 
built several churches in Fukien. Lie wrote in ('hinese a Life 
of Christ (Peking, 1635-37, 8 vol.; often reprinted, e.g., in 1887 
in 3 vol., and used even by Protestant missionaries) and a cos¬ 
mography (/ che fang wai ki llang-chow, 1623, 0 vol.), which 
was translated into Manchu under the title The True Origin of 
10,000 Things, a copy of which was sent from J’eking to Paris in 
1789. Alenio died at Fuchow in 1649. 

For bibliography see clc Backer and Sommcrvbgel, liihl. de la Cie. 
de Jesus, i. 158--] 00. 

ALENTEJO (Alemtejo), ancient province of central and 
southern Portugal; bounded on the north by Bcira, cast by 
Spanish Estremadura and Andalusia, south by Algarve and west 
by the Atlantic ocean and Portuguese Estremadura. Po}). (1940) 
669,766; area 9.187 sq.mi. The principal rivers arc the Tagus, 
which divides Alentcjo from Beira; the Guadiana, which, cross¬ 
ing the Spanish frontier, flows south through the province; and 
the Sado, which rises in the Serra de Monchique, and flows to 
the north. There are extensive plains, notably that lying south¬ 
west of the Serra de Portalegre; that of Bcja, between the Sado 
and Guadiana; and of Ourique, farther south between the same 
rivers. Some portions of these plains are fruitful, others marshy, 
while large tracts are desolate. 

The climate in the lowland is hot and unhealthy in summer 
because of stagnant marshes. Towards the Spanish frontier the 
soil is fertile, and in the south are extensive forests of oak, pine, 
chestnut, cork and ilex, especially on the .sides of the Mezquita 
and Caldeirao ranges. In the more fertile parts, grapes, figs, 
citrons, pomegranates and other fruits arc produced. Wheat is 
the main crop; maize and rice are also grown, and some attention 
is given to the rearing of mules, asses, goats, cattle and sheep; 
w'hile the Alter breed of horses, named after the villages of Alter 
do Chao and Alter Pedroso (359), near Portalegre, is often 
accounted the best in the country. Agriculture, however, is 
backward, the sparse population being mostly concentrated in the 
towns. Droves of large swine are fed on the waste lands, afford¬ 
ing excellent hams. The mineral wealth of Alentejo, little ex¬ 
ploited, includes copper and iron mines and marble quarries. 
Local industries include preparation of exceptionally fine olive 
oil, and the manufacture of cloth, pottery and leather, Alentejo 
is traversed by two main lines of railway, the Madrid-Badajoz- 
Lisbon and Lisbon-Faro, For administrative purposes the prov¬ 
ince is divided into the districts of Portalegre in the north, 
Evora in the central region and Beja in the south. 
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ALEPPO, a district and city in Syria. Under Turkish rule 
the name of the city (Halab) was borne also by a vilayet and a 
sanjaq. With the British occupation of the area in 1918 an Arab 
military governor was installed and w'hen France took pos.session 
of Syria under the League of Nations mandate Aleppo gave its 
name to one of the five Hats (territories) into which Syria was 
divided. In 1925 the 6 tats of Aleppo and Damascus were united to 
form one Hat, Syria^ with seven sanjags, of which Aleppo was 
one. The district was occup^ied by British in 1941, before it be¬ 
came an independent Syrian republic. Tobacco and wheat are 
grown. The district is one of the centres of the silk industry. 

The city stands on a plateau in the valley of the Kuwaik (anc. 
Chalys) 10m. above its dissipation in the .salt marsh El-Matkh. 


BY COURTISY or THE MtTROPOLITAH MUSEUM OF ART 

TEKYAH at ALEPPO OF ABU BEKR. FATHER-IN LAW OF MOHAMMED 
Situated at the northern end of the city, thli tekyah, or rellgloui houie for 
the accommodation and ceremonial rites of dervishes. Is representative of 
the many religious buildings in Aleppo 

History.—As early as 2000 h.c., when the “kings of Aleppo 
held a great kingdom,’’ the Hitlile monarch Murshil I. swept 
down through the Taurus passes and took the city. The Pharaoh 
Thutmose 111 . .seized it (1490 n.c'.) when he marched north, 
“laying waste the settlements of the foe of wretched Naharin.” 
About the middle of the 15th century its king allied him.self with 
the king of Hanigalbat, but the Hittite Tudhalia I. defeated them 
and sacked Aleppo. The city recovered only to fall victim to his 
successors Hattushil and Subbiluliuma, the latter of whom made 
Telipinu.sh, his son, its king. The region became the battleground 
between Egypt and the Hittites and the struggle for its possession 
is reflected in the preface to the treaty (c. 1310 b.c.) between 
Murshil HI. and Rimisharma, king of Aleppo. At the battle of 
Kadesh on the Orontes (1288 b.c ), where Ramses II. barely 
escaped defeat, a king of Alejjpo took part on the Hittite side and 
was all but drowned. The Egyptians have depicted on their monu- 
menl.s “the wretched chief of Aleppo turned upside down by his 
soldiers after his maje.sty had hurled him into’the water.” In 
854 B.c. Shalmaneser II. of A.ssyria visited the city and sacri¬ 
ficed to Adad. Seleucus Nicator (312-280 b.c. ) enlarged Aleppo 
and named it Beroea, after the Macedonian city. In 164 b.c. 
Menclaus, the fomenter of war with the Asmoneans, was put to 
death by being thrust down into a tower filled with embers, a 
form of execution peculiar to the place. The name Halab re¬ 
appears with the Arab conquest of Syria (a.d. 638), when the city 
was occupied without opposition by Abu ’Ubaidah. The Ham- 
danid Saif ed-Daulah (A.d. 936-967), who called himself “king 
of Aleppo,” made Halab his residence, but the Byzantine Niceph- 
orus Phocas surprised and sacked the city (962) but failed to 
capture the citadel. It was temporarily occupied by John Zimisces, 
emperor of Byzantium in 974. Shortly afterwards it received and 
acknowledged the Egyptian Fatimides, and twice, from 1038-42 
and 1058-60, Egyptian troops garrisoned the town. From 1090- 
II17 it formed part of the Seljuk dominion. Then succeeded the 
unsettled limes of the Crusades. The Crusaders, although they 
seized its territory, never occupied the city. They besieged it in 
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iiiH and again in if24 (Baldwin IT,), when, after four months, 
ii was reduced to the utmost extremity before being relieved by 
an army from Mosul The 12th century saw three seriou.s earth- 
(|uakc8, u]4, 11.^0, and the most serious of all. 1170, after which 
the city had to be rebuilt by Nur cd-Din. Benjamin of Tudela 
vi,sited it in 1173. Saladin made it his northern base and strong¬ 
hold again.st the Crusading jjrinccs of Antioch (1183). The Tatar 
invasions of the J3th and 14th centuries engulfed it, and with 
(he rest of Syria it came under the Mameluke sway at the end 
of the 13th century. Alej>po surrendered fa Tamerlane when he 
made an incursion into Syria (1400-01 ). The Mameluke rule in 
Syria, wa.s finally overthrown by the triumph of the Ottoman 
d'urks under Stdim I. in J517, the decisive battle being at Merj 
Dabik, a day's journey west of .Aleppo. From the i6th to the 
19th centuries it remained in T urkish hands. In the latter part 
of the r8th and the beginning of (he iqlh century it suffered 
grievously from internal feuds fin which the Juni.ssarics took 
an active part), whi<h were exjjloited by the Ottoman gov’ernors 
for their own ends. Earthf|Uakes in 1822 and 1830 and visita¬ 
tions of cholera in 1823, 1827 and 1832 left the city a wreck and 
its population greatly diminislied. It could offer but feeble resist¬ 
ance: to the army of Mohammed Ali of Egypt in 1833. It then 
became the centre of Egyptian domination in Syria until it was 
restored to the Turks in 1840. 'J'umults and ma.ssacres of Chris¬ 
tians occurred in 1850 and 1862.* On Oct. 26, 1918, it was occu¬ 
pied by part of the Egyptian expeditionary force and in 1920 b>' 
the French. Aleppo became part of the Syrian republic set up 
by the British and Fighting French Sept. 27, 1941. 

The Modern City. —The population of the city in 1935 wa^' 
t77<3LL Tbv older portion is contained within a wall with nin<- 
gates {hah). The Eurofx-ans reside mainly in the Kittab and 
‘A/axIyah and the Jews in the Bahsilah. The citadel occupies 
what ap{X'ars to be an artificial mound in the centre of the town 
and is surrounded !>>’ a dry moat. 7 'wo of the mosques have a 
special interest, the Zakariyah, in which is a tomb reputed to be 
that of Zacharias, father of John the Baptist, and the Kikanah, 
into the wall of which is built a basalt block with Hitlite inscrip¬ 
tion. Alepiui is the mart for north Syria. It is renowmed for the 
beauty of its sfiqs (market-places) and adornment of its dwellings, 
and it is relatively ( lean and well paved. Its bazaars and khans 
(in which its wholesale trade is concentrated) are unusuall>' 
large. Gardens extend in a narrow strip for miles along the river 
and are much resorted to in summer. In winter frost and snow 
are not uncommon, but the climate is healthful despite the pre¬ 
valence of the Ale[)po boil or button, which develops into an ulcer, 
leaving eventually an unsightly .scar. 

Trade.—Aleppo formerly derived its importance from its 
commanding position on the trade route between Eurojx and 
Persia and India One of the first provincial factorie.s and con¬ 
sulates of the British Turkey (Levant ) conijiany was established 
in it in the reign of James I., and a Firiii.sh agent had been in 
re.sidence there even in Elizabeth’s time. It w-as connected with 
Baghdad, the w'estern outpost of the East India company, by a 
priv^ate postal .service. The first blow wn.s struck at this trade 
by the discovery of the Cajie route to India, the second by the 
opening of (he land route, through Egypt to (he Red sea, and the 
third and final one by the making of (he Suez canal. Aleppo is 
now connected by rail with its Mediterranean port, Alexandretta, 
via the Baghdad railway (1920). and with Tripoli via Homs 
(1909). There is a rapidly extending motor transport traffic be¬ 
tween Aleppo and Alexandretta. 

The industries of .Aleppo include .starch,,.soap, textiles (cotton, 
silk and fine stuffs), carixt weaving, dye and copper-work. It 
export.s, in addition to its manufactures, cereals, tobacco, pistachio 
nuts, wool, cotton and semn (melted butter packed in skins). It 
is one of the chief markets for sheep and a centre of the wool 
trade. 

Trade with .Anatolia diminished considerably after the erection 
of the frontier. 

BiBT.tocRXPHv--A Ruwll. Thf Natural History of Ahppo (1704); 
F. R. Cheimry. Thf Tuphratfs Expedition (1850); H. Guvs. Slatis- 
tique du PachaUk dWlep (1853) and Esq%mst dr Vital dt la Syrie 


(1862); E. B. B. Barker, Syria and Egypt (1S76); Hartmann, “Da? 
Liwa Haleb’’ in Zritsch. der Grsfll. fur Erdkunde, xxix. (i8y5); 
E. k. Bevan, House of Seleucus (1002); H. R. Hall, Ancient History 
of the Near East (1913) ; P. Gabriel Rabbath, “La Region d’Alep,’’ 
I,n Syrie et le Lilian en T021 (1922); Cambridge Ancient History, 
vol. ii. (1924); F. Bilabel, Geschuhle Vorderasiens und Aegyptens vont 
16-11 Jahrh. v. Chr. (1927). 

ALES or ALESIUS, ALEXANDER (1500-65). Scottish 
reformer, was born at Edinburgh, April 23, 1500. As canon of 
the collegiate church of St. Andrews he opposed the Reformers, 
but was converted by the arguments and the courageous death 
of Patrick Fern in 1538. He escaped to Germany and at Witten¬ 
berg .‘iigned the Augsburg Confession. He went to England in 
1535, and wa.s well received by Cranmer and Thomas Cromwell, 
hut the statute of Six Articles (1539) drove him back to Ger¬ 
many. He was profc.ssor of theology at Leipzig at the time of 
his death (March 17, 1565). 

Aie.sius was the author of a large number of excgetical, dog¬ 
matic and polemical works, of which over 20 are mentioned by 
Bale in bis List of English Writers. In his controversial works 
he upholds the synergistic views of the Scottish theologian John 
Major. He wrote an appeal to his native land in Cohortatio ad 
Concordiam Pietntis, missa in Patriam suam (1544), which had 
the ex])ress approval of Luther, and a Cohortatio ad Pieiatis 
Concordiam ine undam (1559). 

The best early account of Alesiu.s is the Oratio de Alexandra Ale.sio 
of Jacob Thomasius (.April ]()0i), printed in his Oratiancs (\o. xiv., 
Lei[)zig, 1683) ; the best modern account is by Dr. A. W. Ward in the 
Dictionary of National Biography. See also A. F. Mitchell’s introduc¬ 
tion to Gaus Richt Fay (Scottish Tc.xt Society, 1888). 

ALES, South I'rance, capital of an arrondissement in the 
dejiartment of Card, 25 rni N.N.W. of NImes on the P.L.M. rail¬ 
way. Po[>. (1936) 31,082. Tlie (own is at (he foot of the Cevennes, 
on the left bank of the Gardon, whicli luilf .surrounds it. The jirox- 
imity of the high plateau—a region of social difficulty and pov¬ 
erty—made Ales in the lOth century an important Huguenot 
centre. In 1629 it wa.s taken by Louis Xlll. A bi.shopric was 
established here in 1004 but suppressed in 1700. I'he church of 
St. Jean is a heavy building of the iSth renlury, Al^s has associa¬ 
tions with I’asleiir and Dumas. The (own is one of the most 
important markets for raw silk and cocoons in the south of France, 
and the Gardon supjilies power to numerous silk-mills. It is also 
the centre of a mineral field, which yields coal, iron, silver, zinc 
and antimony; its blast-furnaces, foundries, tanneries, distilleries, 
glass-works and engineering works afford empiloyment to many 
workmen. 

Ales has a tribunal of commerce, a board of trade-arbitrators, 
and a school of mines. In 1926 the name of the town was changed 
from Alais to Ales. 

ALESIA, (he ancient name for a hill in the department of 
Cote d’Or, France, now AIi.se-.Ste-Reine. (Pop. of commune 
[1936] 6iq.) The site w.is important in early times. Here Ver- 
cingetorix, the Gauli.sh national leader, was besieged by Caesar in 
52 B.c.—the former’s surrender leading to the final conquest of 
Gaul. The native leader is commemorated by a statue on Mt. 
Auxois. The discovery of the remains of a tow'n and temple in 
i()ot)-io shows that the .site remained important through Gallo- 
Roman times. The ground plan of a large mediaeval structure 
which has been revealed by excavations, suggests the continuity 
of interest in this hill-top site into the middle ages. Its situation 
on a hill top, off modern lines of communication has led to its 
decay. The region is visited annually by large numbers of tourists. 

For account of Alesia see I)6chcl(Hte Manuel d'Archiologie, II. 3, 
pp. 958 ff. 1914 (bibl). 

Siege of Alesia, was the climax of the great revolt which 
endangered Julius Cacsar’.s conquest of Gaul. He was temporarily 
back in Italy, after hi.s expeditions across the Rhine and the 
Channel, when w'ord came of the general rising (end of 53 b.c.) 
of most of the Gallic tribes under Vcrcingetorix, a chieftain of the 
Arvemi (modern Auverpie). Fortunately for Cae.sar it came be¬ 
fore he was entangled in the Civil War, and by rapid counter¬ 
measures, involving arduous mid-winter marches, he partially re¬ 
stored the situation. But guerrilla warfare on a far-reaching scale 
undermined his efforts, he was forced to abandon his siege of 
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Gergovia (near modem Clermont-Ferrand) V^ercingetorix’s own 
town, and through the Aedui joining in the revolt, was cut off from 
his base in the south. In this critical situation Caesar first moved 
to effect a junction with Labienus’s detachment, which had with 
difficulty returned from an abortive attempt on Lutetia (modern 
Paris), and thwi sought a line of retreat back to his base, taking 
an easterly route. But Vercingetorix, emboldened by success to 
discard pure harassing strategy, moved to intercept him near 
modern Langres, and surprised him on the march. The Romans 
succeeded in repulsing the attack, and Vercingetorix retreated to 
a fortified camp at Alesia (probably Mont Auxois, near modern 
Dijon). Thus assured of his communications being free, Caesar 
decided to lay siege to Alesia, which now held the soul as well as 
a large part of the body of the revolt. He completely invested the 
position, surrounding it with lines of contravallation, ten miles in 
perimeter and fortified with all the science of Roman field engi¬ 
neering, and outside these he built lines of circumvallation to pro¬ 
tect himself from any relieving forces. These soon gathered in 
great force but inadequate organization, and their onsets were re¬ 
pulsed until, finding that Vcrcingctorix’s sortie was equally in¬ 
effectual, they retired. The third and last attempt, made at the 
weakest spot—a hill which could not be included in the lines of 
circumvallation—was barely withstood, but with its failure Ver¬ 
cingetorix was forced, from lack of supplies, to surrender. There¬ 
after, although isolated outbreaks occurred, the Roman grip upon 
Gaul was not again seriously threatened. 

ALESSANDRI, ALESSANDRO (Alexander ab Alex- 
ANDKO) (]46i-iS23), Italian jurist, was born at Naples about the 
year 1461. His work entitled Dies Geniales appeared at Rome in 
1522, and was con.structed after the model of the Nodes Atticac 
of Aulus (jcllius, and the Saturnalia of Macrobius. It consists of a 
confused mass of heterogeneous materials relating to philology, 
antiquities, law, dreams, spectres, etc. and is characterized by con¬ 
siderable credulity. 

ALESSANDRIA, capital of province of same name and 
episcopal see, Piedmont, Italy, on the river Tanaro, 57 mi. S.E. 
of Turin by rail. Pop. (1936) 51,949 (town), 79,327 (com¬ 
mune). Founded in ii68 for defense against the marquis of 
Monferrato and the town of Pavia, it was besieged in 1174 by 
Frederick Barbarossa for six months without success. The Lom¬ 
bard League then included it among the allied cities and named it 
Alessandria, after Pope Alexander III. It was ceded to Savoy by 
the Peace of Utrecht in 1713, and its citadel was begun in 1728. 
Fortifications were made during the French occupation (1800- 
1814) after Marengo; they were destroyed by the Austrians 
(1815) and were later rebuilt, but are now obsolete, though 
Alessandria is still an important fortress. The citadel is on the 
left bank of the Tanaro, the town on the right. It has various 
manufactures, especially felt hats, is a commercial centre and 
the focus of railway lines to Turin via Asti, to Valenza (thence 
to Vcrcelli, Mortara—for Novara or Milan—and Pavia), to 
Tortona, to Novi, to Acqui and to Bra. 

ALESSI, GALEAZZO (1512-1572), Italian architect, was 
born at Perugia, and was probably a pupil of Caporali. He was 
an enthusiastic student of ancient architecture, and his style 
gained for him a European reputation. Genoa is indebted to 
him for a number of magnificent palaces, and his art may be 
studied in the churches of San Paolo and Santa Vittoria at 
Milan, in certain parts of the Escurial, and in numerous churches 
and palaces throughout Sicily, Flanders, and Germany. 

See Ro.ssi, Di Galeazzo Alessi memorie (Perugia, 1873), 

ALETHIOLOGY, an uncommon expression for the doctrine 
of truth (Gr. dXi^^eta, truth) used by Sir William Hamilton in his 
philosophic writings when treating of the rules for the discrimi¬ 
nation of truth and error. The term was first used by Lambert in 
his New Organon, 1764. 

ALETRIUM (mod. Alatri), a town of the Hernici, about 
6m. due N. of Frusino, Italy, mentioned 306 b.c. for fidelity to 
Rome. In Cicero’s time it was a municipium, and continued in this 
Ijosition throughout the imperial period. Finely preserved fortifi¬ 
cations of blocks of local limestone have an outer circuit of al>out 
aim An embanking wall, the rule in the cities of this part, has a 
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maximum height of about 3oft. Two gates and three posterns 
are to be found. A central hill (1,647ft.) was the citadel. Forti¬ 
fications of three periods can be traced; the last, perhaps a little 
more recent than the city wall, is best pre.served. A flat surface 
was formed partly by smoothing off the rock and partly by the 
erection of huge terrace walls which rise to a height of over 50ft., 
enclosing a roughly rectangular area of 235 by 115yds. Two 
approaches to the citadel pass through the wall. 

ALEURITES (Or. a\evf>Lrrj^, pertaining to dXeupoe, ground 
meal, from dXetv, to grind), tropical and subtropical trees of the 
genus Alcuritfs (Euphorbiaccae >, producing apple-sized ffuits 
containing large st‘eds or nuts rich in drying oils, used in the 
manufacture of many products. Five species are known; A. 
cordata, japane.se woudoil tree; A. jordii, tungoil tree; A. mol- 
luccana, candlenut tree; /I. montana, mu-oil tree; and A. tris- 
perma, soft lumbang. The first two are the most valuable, since 
they produce the best oils. Grehurd planting in the U.S. began 
about 1910. Exten.sive plantings were made during the next 30 
years in slates from Florida west to eastern Texas. Important 
planting began about 1925 in Argentina, Australia, Brazil, New 
Zealand and Nyasaland. 

ALEUT (aF(;-d()t), a native of the Aleutian islands and 
part of the Alaska peninsula, a branch of the E.skimo stock. They 
differ from the Eskimo in their brachycephaly, but resemble them 
in features, and their language, though well differentiated, is 
fundamentally Eskimo. Their culture, too, is from the same 
source, though adapted to a raw and wet rather than an extremely 
cold environment. They came under Russian control, became Or¬ 
thodox Christian.s, are now hybrid in blood as well as customs, and 
reduced in numbers. In 1834 there were 2.200; in 1940, 5,599. 

ALEUTIAN ISLANDS, a chain of small islancis situated in 
the Northern Pacific ocean, and extending about T,20om. westward 
from the extremity of the Alaskan jxminsula toward the peninsula 
of Kamchatka; they constitute part of the Territory of Ala.ska. 
U.S.A. The islands, also called Catherine archipelago, comprise 
four groups—the Fox, Andreanof, Rat and Near islands. They are 
all included between 52® and 55“ N. and 172® E. and 163° W. 

The axi.s of the archipelago near the mainland of Alaska has a 
south-west trend, but near the i/Qth meridian its direction changes 
to the north-west. This change of direction corresponds to a curve 
in the line of volcanic fissures which have contributed their prod¬ 
ucts to the building of the islands. The island chain is really a 
western continuation of the Aleutian range on the mainland. The 
great majority of the islands bear evident marks of volcanic 
origin, and there are numerous volcanic cones on the north side of 
the chain, some of them active; many of the islands, however, are 
not wholly volcanic, but contain crystalline or sedimentary rocks, 
and also aml)er and beds of lignite. The coasts are rocky and 
surf-worn and the approaches are exceedingly dangerous, the land 
rising immediately from the coasts to steep, bold mountains. 

The climate of the islands is oceanic, with moderate and fairly 
uniform temperatures and heavy rainfall. F'ogs are almost con- 
.stant. The .summers arc much cooler than on the mainland at 
Sitka iq.v.), but the winter temperature of the islands and of 
south-eastern Alaska is very nearly the .same. The mean annual 
temperature for Unalu.ska, the most important island of the group, 
is about 38° F. The growing season Lasts about 135 days, from 
early in May till late in September, but agriculture is limited to the 
raising of a few vegetables. The islands are practically destitute 
of trees, but arc covered with a luxuriant growth of herbage, in¬ 
cluding grasses, .sedKe.s and many flowering plants. Attempts have 
been made to raise sheep and reindeer on the islands, but the 
industry is still in its infancy with some uncertainty as to future 
results. The principal occupations of the natives have always 
been fishing and hunting, and the women weave basketry of ex¬ 
quisite fineness. From the end of the i8th century the Russian 
fur traders had settlements here for the capture of the seal and 
the sea otter and the blue and the Arctic fox. Under the American 
regime seal fishing off the Aleutians, save by the natives, has never 
been legal, but the rapid depletion of animals has threatened the 
Aleuts (as the natives are commonly called) with starvation. In 
recent years the raising of foxes, especially of blue fox. has been 
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conducted quite extensively throuRhout the islands and with a fair 
measure of success. This industry furnishes employment to 
many natives. Tish and sea-fowl are extremely abundant. 

The natives are rather low in stature, but plump and well 
shajjed, with short netks, .sw'arthy faces, black eyes and long black 
hair. They are a Iminch of the E.squimauan family, but differ 
greatly from the Ivskimo of the mainland in language, habits, dis¬ 
position and mental ability. They were good fighters until they 
W'cre cowed by the treatment of the Russians, who practically re¬ 
duced them to slavery, Chri.slianity is recognized in the form of 
the (ireek Orthodox Church. 

In dress and mode of life they have adopted outwardly civilized 
cu.stoms. 

It is stated that before the advent of the Russians there were 
25 000 Aleuts {q.v.) on the nrchij>elago, but that the barbarities 
of the traders nearly extinguished the native population. The total 
[>opulalion of the archii)elago in was .Hi 6 The principal 

M-lllem(!nts are on the Unalaska Island.s. Of these Unalaska, the 
oldest, settled in 1760-75, h.i.s a custom house, a Russian-Cireek 
churc h, and a Methodist mis.sion and orphanage, and is the hcad- 
(jiiarters for a considerable tlc'ef of United States coast guard ves¬ 
sels which patrol the sealing grounds of the Tribilofs; adj.icent is 
Dutch Harbor, where a U.S naval base was establi.shed in 1941. 
The Commander Islands group near the Asiatic coast is geo¬ 
graphically, but since the accpiisition of the Russian possessions 
in America not politically, a part of the Aleutian .system. 

In 1741 lhc‘ Russian Oovernment sent out Vitus Bering, a Dane, 
and Alexei Chirikov, a Russian, in the .ships “Saint Teter’’ and 
“Saint Paul” on a voyage of discovery in the northern Pacific. 
After the ships were separated by a storm, Chirikov discovTred 
scw’eral eastern islands of the Aleutian group, and Bering discov¬ 
ered several of thci wc'stern islands, finally being wrecked and los¬ 
ing his life cMi the island of the Commander group that now bears 
his name. 'liie survivors c)f Bering's jiarty reached Kamchatka in 
a boat constructed from the wreckage of their ship, and reported 
that the islands were rich in fur-bearing animals. Siberian fur 
hunters at once Hocked to the Commander Islands and gr.idually 
moved eastward across the Aleutian islands to the mainland. In 
this maniuT Russia g.iined a foothold on the norlh-w'estcrn coast 
of North Ame rica. I he Aleutian islands conseciuentiv belonged to 
Ru'sia, until th.it country in 1H67 transferred to the United States 
all its possessions in America. 

ALEWIFE {Pomolohiis ps^'mlo/iarrui^us), a fish allied to the 
shad ((/.;.), which spawns in great numbers in the tidal parts of 
the' rivcTs of e.aslern North America, from the St. Lawrence .south- 
ward.s, during the sfiring. It grows to a length of a foot and is an 
irniwrtant food fish. 

ALEXANDER, the name of eight Popes; 

ALr.XAN'r)i.K 1 . WMS bishop of Rome from about 106 to 115. 
He has been iclentitiecl, without .my foundation, with Alcx.andcr, 
a martyr of the \'ia Nonu-ntana, whose day i.s May j?. 

Ai.rxANDKR H. (An.selmo Baggio), Pope from looi to 1075, 
wa.s a native of Milan. As bishop of Lucca he seconded the 
efforts of Hildebrand (afterwards Clregory VH.) for the sup- 
pre.ssion of simony and the enforcement of the celibacy of the 
clergy. By Hildc'brand’s influence he was elected Pojk*, but the 
Cerman court nominated Cadalus, bishop of Parma, who w-as 
proclaimed at the council of Basel as Honorius IP, and marched 
to Rome Alexander’s ultimate victory over his rival was clue to 
Hildebrand 

Ai.kxamu.r 111 , (Orlando Bandineili), Po[H' from 1150 to iiHi, 
was a Sicruu se, and teacher of canon law in Bologna and author 
of the Stroma, or the Summa ,\fa^istn Rohindi, one of the earliest 
commentaries on the Dec return CJratiani and of Sentences, based 
on the Introductio ad thcolo\;i(im of Abelard. In 1153 became 
papal chancellor, and was the leader of the cardinals oviposed to 
Frederick Parbarossa. On Sept. 7, 115c), he was chosen to succeed 
Adrian I\' , a minority of the cardinals, however, electing the 
cardinal priest Octavian, who assumed the name of Victor IV. 
This antipope, and his succes,sc>rs Paschal III, tii04~(>S) and 
Calixtu.s Ill. (110S-7H), had the imiHTi.d supjwrt; hut after the 
defeat of Legnano, Barliarossvt fiuaily (in the of Venice, 


1177) recognized Alexander as Pope. On March 12, 1178, Alex¬ 
ander returned to Rome, which he had been compelled to leave 
twice, from 1162 to 1165, and again in 1167. The first period 
he spent in France, the latter chiefly in Gaeta, Benevento, Anagni 
and Venice. In March 1179 Alexander held the third Lateran 
synod, reckoned by the Roman Catholic Church as the iith 
oecumenical council; its acts embody among them the present law 



Pope Alexander hi. bestowing the sword upon doge ziani of 

VENICE. FROM THE FRESCO IN THE PALAZZO PUBBLICO AT SIENA. BY 
SPINELLO ARETINO (1333-1410) 


requiring that no one may be elected Pope w'ithout the votes of 
two-thirds of the cardinals. This synod marks the summit of 
Ale.xander's power. Besides checkmating Barbarossa, he had 
humbled Henry IT of England in the affair of Thomas Bcckct, 
he had confirmed the right of Alphonso I. of Portugal to the 
.Town, and even as a fugitive had enjoyed the favour and pro¬ 
tection of Louis Vn. of France. Nevertheless, soon after the 
dose of the synod the Roman republic forced Alexander to leave 
the city, which he never rc-entcred; and on Sept. 29, 1179, some 
nobles set up the antipope Innocent III. By the judicious use 
of money, however, Alc.xandcr got him into his power, so that he 
was deposed in Jan. 1180. In J181 Alexander excommunicated 
William the Lion of Scotland and put the Kingdom under the 
interdict. The great Pope died at Civita Castcllana on Aug. 30, 
1 iSi. 

Sec Her/og-Hauck, RealcKcyklopiidie, jrd ed. i. 340-44; Wetzer and 
Welle, Kirchenlexikvn, and ed., 1481. The nio.st elaborate biography 
is H. Reuter, Oeschichte Alexanders III. und der Kircke seiner Zeit 
(2nd cd., Leipzig, i860). 

Alexander IV. (Rinaldo), Pope from 1254 1261, was a 

member of the family of the counts of Segni. On the death of 
Innocent IV. he was elected Pope at Naples on Dec. 12, 1254. 
He is described as a stout man, kindly, cheerful, but of no great 
brilliancy. He succeeded Innocent IV. as guardian of Conradin, 
the last of the Hohenstaufen, to whom he promised benevolent 
protection; but in less than a fortnight he conspired against him 
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and bitterly opposed Conradin’s uncle Manfred. Alexander ful¬ 
minated with excommunication and interdict against the party of 
Manfred, but in vain; nor could he enlist the kings of England 
and Norway in a crusade against the Hohenstaufen. Rome itself 
became too Ghibelline for the Pope, who withdrew to Viterbo, 
where he died on May 25, 1261. His pontificate was signalized 
by efforts to unite the Greek and Latin churches by the establish¬ 
ment of the Inquisition in France, by favours to the mendicant 
orders, and by an attempt to organize a crusade against the Tatars. 

The registers of Alexander IV. are published by Bourel de la 
Rontiere and others in the Bihliothique des Ecoles frangaiscs d'Athtnes 
ct de Rome (Paris, 1895 seq.). 

Alexander V. (Peter Philarg^s), Pope from 1409 to 1410, was 
born in Crete of unknown parents and entered the order of St. 
Francis. He was a member in turn of the Universities of Oxford 
and Paris, and finally settled in Lombardy, where, thanks to the 
favour of Gian Galeazzo \dsconti, he became eventually arch¬ 
bishop of Milan. Created cardinal by Innocent VII., he worked 
for the realization of the union of the Church, in spite of (he two 
rival popes. He was one of the promoters of the council of Pisa, 
and after that as.sembly had declared Gregory XII. and Benedict 
XIII. deposed, the cardinals elected Alexander as Pope (June 26, 
1409), thus adding a third to the number of rival pontiffs. During 
his short reign of ten month.s Alexander V.’s aim was to extend his 
obedience with the a.ssistancc of France. He died suddenly at 
Bologna in the night of May 3-4, 1410, and it was su.spectcd, 
though without proof, that he had been poisoned. 

Alexander VI, (Rodrigo Borgia), (1431-1503), pope from 
1402 until his death, is the most memorable of the corrupt and 
secular Po(x?s of the Renaissance. He was bom, Jan. i, 1431, 
at Xativa, near Valencia in Spain. He assumed the name of his 
mother’s family, Borgia or Borja, on the elevation of his maternal 
uncle to the papacy as Calixtus III. (April 8, 1455). He studied 
law at Bologna, and after his uncle’s election he was created suc¬ 
cessively bishop, cardinal and vice-chancellor of the church. He 
served in the Curia under five Popes, and acquired much adminis¬ 
trative experience, influence and wealth, although no great power; 
he was economical in his habits, though on occasion he displayed 
great .splendour and lived in a fine palace. Of his many mistres.ses, 
the one for whom his passion lasted longest w'as Vanozza (Gio- 
vanna) dei Cattanei, born in 1442. and wife of three successive 
husbands. The connection began in 1470, and she bore him chil¬ 
dren whom he openly acknowledged as his own: Giovanni, after¬ 
wards Duke of Gandia (born 1474), Cesare (born 1476), 
Lucrezia (born 1480), and Goffredo or Giuffre (bom 1481 or 
1482). Before his elevation to the papacy. Cardinal Borgia’s 
passion for Vanozza diminished. Her place was filled by the 
k-auliful Giulia Farnese (Ciiulia Bella). wife of an Orsini, but his 
love for his children by Vanozza remained as strong as ever, and. 
proved, indeed, the determining factor of his whole career. He 
lavished vast sums on them and loaded them with every honour. 

On the death of Pope Innocent VIII., the three likely candi¬ 
dates for the Holy Sec were Cardinals Borgia, Ascanio Sforza and 
Giuliano della Rovere. Borgia, by his great wealth, succeeded in 
buying the largest number of votes, including that of Sforza, and 
was elected Aug. 10, 1492, assuming the name of Alexander VI. 
At first his reign was marked by a strict administration of justice 
and an orderly method of Government, in contrast witJj the 
anarchy of the previous pontificate, as well as by great outward 
splendour. But he indulged his unbridled passion for endowing 
his relatives at the expense of the Church and of his neighbours. 
Cesare, then a youth of 16 and a student at Pisa, was made arch¬ 
bishop of Valencia, his nephew Giovanni received a cardinal’s 
hat, and for the Duke of Gandia and Giuffre the pope proposed 
to carve fiefs out of the Papal States and the Kingdom of Naples. 
Among the fiefs destined for the Duke of Gandia were Cervetri 
and Anguillara, lately acquired by Virginio Orsini, head of that 
powerful and turbulent house, with the pecuniary help of Ferdi¬ 
nand of Aragon, king of Naples (Don Ferrante). This brought 
Ferdinand of Aragon into conflict with Alexander, who conse¬ 
quently made an alliance with the king’s enemies, especially the 
Sforza family, lords of Milan. 


In this he was opposed by Cardinal della Rovere, whose candi¬ 
dature for the papacy had been backed by Ferdinand. Della 
Rovere, feeling that Rome was a dangerous place for him, forti¬ 
fied himself in his bishopric of Ostia at the Tiber’s mouth, while 
Ferdinand allied himself with Florence. Milan, N’enice, and the 
Pope formed a league against Naples (April 25. 1493) pre¬ 
pared for war. Ferdinand appealed to Spain for help; but Spain 
was anxious to be on good terms with the pope to obtain a title 
over the newly discovered continent of America, and could not 
afford to quarrel with him. 

Alexander meditated great marriages for his children. Lucrezia 
had been married to the Spaniard Don Gasparo de Procida, but 
the union w'as annulled, and in 1493 she was married to Giovanni 
Sforza, lord of Pesaro, the ceremony being celebrated at the 
Vatican with unparalleled magnificence. But in spite of the 
splendours of the court, the condition of Rome became every 
day more deplorable. The city swarmed with Spanish adventur¬ 
ers, assassins, prostitutes and informers; murder and robbery 
were committed with impunity, heretics and Jews were admitted 
to the city on payment of bribes, and the pope himself shamelessly 
cast aside all show of decorum, living a purely secular and im¬ 
moral life, and indulging in the chase, dancing, stage plays and 
indecent orgies. One of his boon companions was Jem, the 
brother of the Sultan Bayezid, detained as a hostage. 

Alexander carried on a double policy, always ready to seize 
opportunities to aggrandize his family. But through the inter¬ 
vention of the Spanish ambassador he made peace with Naples in 
July 1493 and also with the Orsini. In order to dominate the 
Sacred College more completely he created 12 new cardinals, 
among them his own son Cesare, then only 18 years old, and 
Alessandro Farnese, the brother of Giulia Bella, one of the Pope’s 
mi.stres.scs. On Jan. 25, 1494, Ferdinand died and was succeeded 
by his son Alphonso II. Charles of France now advanced formal 
claims on the Kingdom, and Alexander authorized him to pass 
through Rome ostensibly on a crusade against the Turks, without 
mentioning Naples. But when the French invasion became a 
reality he was alarmed, recognized Alphonso as king, and con- 
cludetl an alliance with him in exchange for various fiefs to his 
.sons (July 1494). Preparations for defense were made; but the 
pope was unable to defend Rome, and came to terms with the 
invader. Charles conquered Naples and was crowned king there 
on May 12, 1495, but a reaction set in. A league of the principal 
powers assembled a force in Italy which threatened Charles’s 
retreat. He withdrew to France, and Ferdinand II., Alphonse’s 
son, was established at Naples with Spanish help. 

Ale.xander availed himself of the defeat of the French (0 break 
the power of the Orsini. Virginio Orsini, who had been captured 
by the Spaniarrls, died a i)risoner at Naples, and the pope con¬ 
fiscated his property. But the rest of the clan still held out, and 
the papal troops .sent against them under (juidobaldo, Duke of 
Urbino, and the Duke of Gandia were defeated at Soriano (Jan. 
1497). Peace was made through Venetian mediation, the Orsini 
paying 50,000 ducats in exchange for their confiscated lands. The 
Orsini still remained very powerful, and Alexander could count 
on none but his 3,000 Spaniards. 

Now occurred the first of those ugly domestic tragedies for 
which the house of Borgia remained infamous. On June 14 the 
Duke of Gandia, lately created Duke of Benevento, disappeared; 
the next day his corpse was found in the Tiber. Alexander, 
overwhelmed with grief, shut himself up in Castle vSt. Angelo. 
The rumour spread about that Ce.sare, the Pope’s second .son, 
w'as the author of the deed, and the search for the assassin then 
ceased. No doubt Cesare, w'ho contemplated quitting the Church, 
was inspired by jealousy of Gandia's influence with the Pope. 
Violent and revengeful, he now became the most powerful man 
in Rome, and even his father quailed before him. 

As he needed funds to carry out his various schemes, the Pope 
began a series of confiscations, of which one of the victims was 
his own secretary, in order to enrich him. The process was a 
simple one; any cardinal, nobleman or official who was known to 
1)0 rich would be accu.'icd of some offense; imprisonment and per¬ 
haps murder followed at once, and then the confiscation of his 
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profxTty. The disorganization of the Curia was appalling, the 
sale of olhees became a vcrilal)le scandal, the least opposition to 
the Uorgia was puni.shed with death, and even in that corrupt age 
the state of things shocked public opinion. I'he story of Alex¬ 
ander’s relations vvith Savonarola is narrated under the latter 
heading; it is sulticient to say here that the Pope’s hostility was 
due to the friar’s outspoken invectives against papal corruption 
and to hi.s appeals for a General Council. Alexander, although he 
could not get Savonarola into his own hands, browbeat the Floren¬ 
tine Government, into condemning the reformer to death (May 
CL 

Tfje Pope was unable to maintain order in his own dominions; 
the houses of Colonnu and Orsini were at open war with each 
other, but after much fighting they made peace on a basis of 
alliance again.st the Pope. He had annulled Lucrezia’s rairriage 
with Sforza in 1407, and arranged her marriage to the Duke of 
Pi.sceglie, a natural son of Aiplionso of Aragon. Ccsarc, who 
renounced his cardinalatc, was sent on a mission to France at 
the end of the year, bearing a bull of divorce for the new king, 
Louis XH., in exchange for which he obtained the duchy of 
V'alentinois (heme his title of Duca Valentino) and a jiromise of 
material .a.s'ii.stancc in hi.s schemes to subjugate the feudal prince¬ 
lings of Romagna; he married a princess of Navarre. In .spite 
of the renion.stranct^s of Spain and of the Sforza, Alexander allied 
himnclf with hranee in Jan. i4()() and was joined by Venice. By 
the autumn Louis was in Italy and expelled Lociovico Sforza from 
the Milanese. In order to consolidate his po.sscssions still further 
now that 1 -rench .sir cess semned as.sured, the Pope determined 
to deal drastically with Komagna, which although nominally under 
papal rule was divided into a nurnf)er of practitally independent 
lordshii)8 on which Venit e, Milan and Florence cast hungry eyes. 

C'esare, nominated gonjalonit're of the Church, and strong in 
hrench favour, proceerlecl to attack the turbulent cities one by 
one (for details .vee Bokgia, Cksark). But the expulsion of the 
I rench from Milan and the return of Lodovico Sforza inlerrii{)ted 
his (otu|Ucsts, and he returned to Rome early in 1500. This year 
W'as a jubilee year, and crowds of ])ilgrims flocked to the city 
from all parts of (he world, bringing money for the purcha.so of 
indulgences, .so that Alexander was able to furnish Cesare with 
funds for his enterprise. In the north the pendulum .swung back 
once more and the I’renrh rcoccupied Milan in April, cau.sing the 
dow-nfall t)f the Sforza much to Alexander’s gratilication. 

Hut there was no end to the Vatican tragedies, and in July the 
Duke of Bisceglie, whose existence was no longer advanlageou.s, 
was murdered; this left Lucrezia free to contract another mar¬ 
riage. The Pope, ever in need of money, now created 12 new 
cardinals, from whom he received 1 jo.ooq diuats; and fresh con¬ 
quests tor Cesare were camsidered. But while a crusade was 
talked of, the real object was central Italy, and in the autumn 
Cesare, favoured by France and Venice, set forth with 10,000 
men to com[)lete his interrupted enter[)rise. On his return to 
Rome (June 1501) Cesare wa.s created Duke of Romagna. Louis 
XII. now (omludetl a treaty with Spain for the division of the 
Neapolitan kingdom, which was ratified by the Pope on June 25, 
I'rederitk being formally depo.sed. The French army proceeded 
to invade Naple.s, and Alexander took the opportunity, with the 
help of the Orsini, to reduce the Colonna to obedience. In his 
absence he left Lucrezia as regent, offering the astounding s]X‘C- 
tacle of a Pope’s natural daughter in charge of the Holy See. 
Shortly afterwards he induced Alphonso cl’Fste, son of the Duke 
of t errara, to marry her (Jan. 1502). 

As France and Spain W'ere (|iiarrelling over the division of 
Naples and the Campagna barons w'ere quiet, Ce.sare set out once 
more in search of conquests (see Borgia, Ces.ake). As soon as 
Ah'xaniler heard the news of Ce.sare’s succes.ses (1502) he de¬ 
coyed ('anlinal Orsini to the Vatican and cast him into a dungeon, 
w’here he liird. Hi.s goods were confiscated, his aged mother was 
turned into the street, and numbers of other members of the 
clan in Rome were arre‘sted, while Giuffre Borgia led an expedi¬ 
tion into the Campagna and seized their castles. Thus the two 
great houses of Orsini and Colonna. who had long fought for 
predominance in Rome, and often Houted the Poixi’s authority, 


were subjugated. Three more high personages fell victims to 
the Borgias’ greed this year, viz., Cardinal Michicl, who was 
poisoned in April, and J. da Santa Croce, who had helped to 
.seize Cardinal Orsini and Troches or Troccio, one of the family’s 
most faithful assassins; all these murders brought immense sums 
to the iK)pe. About Cardinal Ferrari’s death there is more doubt; 
he probably died of fever, but the Pope confiscated his goods. 

The war between France and vSpain for the possession of Naples 
dragged on, and Alexander was ever intriguing, ready to ally him¬ 
self with whichever power promised at the moment most advan¬ 
tageous terms. Cesare was preparing for another expedition into 
central Italy in July 1503, when, in the midst of all these projects 
and negotiations both he and his father were taken ill with fever. 
The occurrence was, of course, attributed to poison, although it 
was merely the result of malaria, at that time very prevalent 
in Rome. On Aug. 18 Alexander died at the age of 72. His 
death was followed by scenes of wild disorder, and Cesare, being 
himself ill, sent Don Michelotto, his chief bravo, to seize the 
Pope’s treasures before the demise was publicly announced. 
Alexander’s successor on the chair of St. Peter w'as Francesco 
Todeschirii-Piccolomini, who assumed the name of Pius III. 

Alexander VI. has become almost a mythical character, and 
countless legends and traditions are attached to his name. His 
career show.s no great political ideas, and his one thought wms 
family aggrandizement. 'While it is unlikely that he meditated 
making the papacy hereditary in the hou.se of Borgia, he certainly 
gave away its temporal estates to his children as (hough they be¬ 
longed to him. The secularization of the church was carried to a 
pilch never before tircamed of, and it was clear to all Italy that 
he regarded (he. papacy as an instrument of worldly schemes with 
no thought of its religious asptat. During hi.s pontificate the 
church was brought to its lowest level of degradation. The con¬ 
dition of his subjects W'as deplorable, and if Cesarc’s rule in 
Romagna was an improvement on that of the local tyrants, the 
people of Rome have seldom been more oppressed than under the 
Borgia. Alexander wa.s not the only person re.sponsible for the 
general unrest in Italy and the foreign invasions, but he was ever 
ready to profit by tliem. Even if we do not accept all the stories 
of his murders and poisonings and immoralities as true, there 
is no doubt that his greed and his essentially vicious nature led 
him to commit a great number of crimes. For many of the mis¬ 
deeds attributed to him, Cesare W'as responsible, but of others 
the Pope cannot be ac(]uitted. The one pleasing aspect of his life 
is his patronage of the arts, and in his days a new architectural 
era w'as initiated in Rome with the coming of Bramante. Raphael, 
Michelangelo and Pinturicdiio all worked for him and a curious 
contrast, characteri^tic of the age. is afforded by the fact that a 
family so steeped in vice and crime could take pleasure in the 
most exquisite works of art. 

Biin.Tor.RApny. —The chief contemporary authorities for this reign 
arc: the <liary of Alexander’s master of ceremonies, Johannes Burcliar- 
dus, edited by L. Thuasne (I’aris, 1883-CS4), which is characterized 
by accuracy and In' a candour often amounting to gross indecency; 
the clospalihcs of Giustiniani, the Venetian ambassador, edited by P. 
Villari (Florence, 1876), which arc based on the mo.st accurate in¬ 
formation; and Paolo Capi^elli’s “Diarii” in E, Albcri’s Relazioni, 
scries ii., iii. Among modern works the most important are: F. 
Gregoroviu.s’s Geschichte dvr Stadt Korn (3rd eel., Stuttgart, 1881). a 
work of immense research and admira})le synthesis, giving a very 
unfavourable view of the Borgia; A. von Reumont's Gesrhirhtv dvr 
Stadt Rom (Berlin, 1867-70), also a valuable book; M. Creighton’s 
History of the Papacy (London, iHt;;) i.s very learned and accurate, 
but the author is more lenient towards Alexander; F. Gregurovius’s 
Lucrezia Portia (Stuttgart, 1S74) contains a great deal of information 
on the Borgia family; P. Villari’s MachiavelU (English translation, 
new cd., i8q2) deals with the .subject at some length. Of the Catholic 
writers, L. Pastor, Geschichte der Pdpste (Freiburg, i. B., t886), should 
be consulted, for although the author tries to extenuate the pope 
to some extent, on the whole he is fair. See also Rafael Sabatini, 
The Life of Cesare Borgia; G. Portigliotti, The Borgias, trans. by 
Bernard Miall (igaS). 

Alexander VII. (Fablo Chigi), Pope from 1655 to 1667, w'as 
bom at Siena on Feb. 13, 1599. He was successively inquisitor 
at Malta. \*ice-legatc at Ferrar and nuncio in Cologne (1639-51). 
Innocent X. subsequently made him cardinal-secretary of State. 
When Innocent died, Chigi, the candidate favoured by Spain, was 
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elected Pope on April 7, 1655. The Conclave believed he was 
Strongly opposed to the nepotism then prevalent. In the first 
year of his reign Alexander VII. forbade his relations even to 
visit Rome; but in 1656 he gave them the best-paid civil and 
ecclesiastical offices, also palaces and princely estates. Alexander 
disliked business of State, preferring literature and philosophy; a 
collection of his Latin poems appeared at Paris in 1056 under the 
title Fhilomathi Labores hivenilcs. He also encouraged archi¬ 
tecture, and in particular constructed the beautiful colonnade in 
the piazza of St. Peter’s. He favoured the Jesuits, in their con¬ 
flict with the Jansenists, forbade 
in 1661 the translation of the 
Roman Missal into French, and 
in 1665 canonized Francis of 
Sales. His pontificate was marked 
by protracted controversies with 
France and Portugal. He died on 
May 22, 1667. 

Alexander VIII. (Pietro Otto- 
boni). Pope from 1689 to ibgi, 
was born in 1610 of a noble Vene¬ 
tian family, was created cardinal, 
and then successively bishop of 
Brescia and dal ary. The ambas¬ 
sador of Louis XIV. succeeded 
in procuring his election, Oct. 6, 
it)8Q, as successor to Innocent 
XI.; nevertheless, after months of 
negotiation Alexander finally con¬ 
demned the declaration made in 
1682 by the French clergy con¬ 
cerning (he liberties of the Galli- 
can church. Charities on a large 
scale and unbounded nepotism ex¬ 
hausted the papal treasury. He bought the books and manu- 
.scripts of Queen Christina of Sweden for the Vatican library. 
Alexander condemned in ]()oo the doctrines of so-called phil¬ 
osophic sin, taught in the Jesuit schools. He died on Feb. i, 1691 

ALEXANDER I. (ALEKSANDER PAVLOVICH) 

(1777-1825), emperor of Russia, son of the grand-duke Paul 
I’ctrovich, afterwards Paul 1 ., and Maria Fedorovna, daughter of 
Frederick Eugene of Wiirttemherg. was born on Dec. 28, 1777. 
The strange contradictions of his character make Alexander one 
of the most interesting as he is one of the most important figures 
in the history of the ipth century. Autocrat and “Jacobin,” man 
of the world and mystic, he was to his contemporaries a riddle 
which each read according to his own temperament. Napoleon 
thought him a “shifty Byzantine.” To Mettemich he was a mad¬ 
man to be humoured. Castlereagh gave him credit for “grand 
qualities,” but said that he was “suspicious and undecided.” His 
complex nature was, in truth, the outcome of the complex char¬ 
acter of his early education. Reared in the free-thinking atmos¬ 
phere of the court of Catherine II. he had imbibed from his Swiss 
tutor, Frederic Cesar de Lahairie, the principles of Rousseau’s 
gospel of humanity; from his military governor, General Soltikov, 
the traditions of Russian autocracy; while his father had inspired 
him with his own passion for military parade. These contradictory 
tendencies remained with him through life, revealed in the fluctua¬ 
tions of hi.s policy and influencing through him the fate of the 
world. Another element in his character discovered itself when 
in 1801 he mounted the throne over the body of his murdered 
father; a mystic melancholy liable at any moment to issue in 
extravagant action. At first, indeed, this exercised but little in¬ 
fluence on his life. Young, impressionable, well-meaning and 
egotistic, Alexander plunged with all the ardour of youth into the 
task of realizing his political ideals. While retaining for a time 
the old ministers who had served and overthrown the emperor 
Paul, one of the first acts of his reign was to appoint a secret 
committee, called ironically the “Comit6 du salut public,” con¬ 
sisting of young and enthusiastic friends of his own—^Victor Gavo- 
vich Kochubey, Nikolai Nikolaevich Novosiltsov, Paul Alexandro¬ 
vich Strogonov and Adam Czartoryski—to draw up a scheme of 


internal reform. Their aims were far in advance of the possibilities 
of the time, and even after they had been raised to regular min¬ 
isterial positions, but little of their programme could be realized. 
I'or Russia was not ripe for liberty; and Alexander, the disciple 
of the revolutionist Laharpe, wa.s—as he himself said—but “a 
happy accident” on the throne of the tsars. He spoke, indeed, 
bitterly of “the state of barbarism in which the country had been 
left by the traffic in men.” “Under Paul,” he said, “three thou¬ 
sand peasants had been given away like a bag of diamonds. If 
civilization were more advanced, I would abolish this slavery, if it 
cost me my head.” ' But the universal corruption, he complained, 
had left him no men; and the filling up of the government offices, 
with Germans and other foreigners merely accentuated the sullen 
resistance of the “old Russians ' to his reforms. That Alexander's 
reign, w’hich began with so large a promi.se of amelioration, ended 
by riveting still tighter the chains of the Russian people was, how¬ 
ever, mainly due to the defects of the tsar himself. 

His love of liberty, though sincere, was in fact unreal. It flat¬ 
tered his vanity to pose before the world as the dispenser of ben¬ 
efits; but his theoretical liberalism was mated with an autocratic 
will which brooked no contradiction. “You always want to instruct 
me!” he exclaimed to Derzhavin, the minister of ju.stice, “but 
1 am the autocratic emperor, and I will this, and nothing else!” 
Moreover, with this masterful temper was joined an infirmity of 
purpose which ever let “1 dare not wait ufion 1 would,” and 
.seized upon any excuse for postponing rnca.sures the principles 
of which he had publicly approved. The codification of the laws 
initiated in iSoi was never carried out during his reign; nothing 
was done to improve the intolerable status of the Ru.ssian 
pca.san(ry; the constitution drawn up by Speranski, and passed 
by the emperor, remained unsigned. Alexander, in fact, who, 
without being consciously tyrannical, possessed in full measure the 
tyram's ch.iracteristic distrust of men of ability and independent 
judgment, lacked also the first requisite for a reforming .sovereign, 
confidence in his people; and it was thi.s want that vitiated such 
reforms as were actually realized. He experimented in the out¬ 
lying provinces of his empire; and the Russiians complained that, 
not content with governing through foreign instruments, he was 
conferring on Poland, Finland and the Baltic provinces benefits 
denied to themselves. In Russia, loo, certain reform.s were car¬ 
ried out; but they could not survive the susjiicious interference 
of the autocrat and his officials. The newly created council of 
mini.sters, and the .senate, endowed for the first time with certain 
theoretical powers, became in the end but the slavish instruments 
of the tsar and his favouritc.s of the moment. The elalioratc sys¬ 
tem of education, culminating in the reconstituted, or new- 
founded, universities of Dorpat, Vilna, Kazan and Kharkov, was 
strangled in the supposed interests of “order” and of orthodox 
piety; while the military colonics which Alexander proclaimed as 
a blessing to both soldiers and state were forced on the unwilling 
peasantry and army with pitiless cruelty. Even the Bible Society, 
through W'hich the emperor in his later mood of evangelical zeal 
[iroposed to bless his people, was conducted on the same ruth¬ 
less lines. The Roman archbishop and the Orthodox metropolitan.s 
were forced to serve on its committee side by side with Protestant 
pastors; and village popes were comiielled to disseminate what 
they regarded as works of the devil. 

Alexander’s grandiose imagination was, however, more strongly 
attracted by the great questions of European politics than by 
attempts at domestic reform. On the morrow of his accession he 
had reversed the policy of Paul, denounced the League of Neutrals, 
made peace with England (.April 1801), and opened negotiations 
with Austria. Soon afterwards, at Memcl, he entered into a close 
alliance with Prussia. The development of this alliance was inter¬ 
rupted by the short-lived peace of Oct. 1801; and for a while it 
.seemed as though France and Russia might come to an under¬ 
standing. Carried away by the enthusiasm of Laharjio, who had 
returned to Russia from Paris, Alexander began openly to pro¬ 
claim his admiration for French institutions and for the i>erson 
of Bonaparte. Soon, however, came a change. Laharpe, after 
a new visit to Paris, presented to the tsar his Reflexions on the 

‘Savary to Napoleon, Nov. 4, 1807. Tatischev, p. 236, 
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True NiUurc of the Consulship for Life, which, as Alexander said, 
(ore the veil from his eyes, and revealed lionaparle as “the most 
famous lyranl the world has produced.” His disillusionmenf wms 
eompleled hy (he murder of the due d’EnKhien, and diplomatic 
relations with I'aris were broken oil. 

The (sar’s attitude during the war that followed was pregnant 
with issues momentous for the world. In opposing Napoleon, “the 
oppressor of Europe and the disturber of the world's peace,” 
Alexander already believed himself to be fulfilling a divine mis¬ 
sion. In his instructions to Novo.siltsov, his special envoy in Lon¬ 
don, he elaborated the motives of his jadity in language which 
antiupat«-d those e.xalted ideals of international polity which the 
(’ocenanl of the League of Nations has now sought to realize. 
'1 he outcinne of the war, Ale.xander argued, was not to be only 
the liberation of France, but the univer.sal triumph of “the sacred 
right.H of humanity.” To attain this it would be necessary “after 
having attadied the nations to their government by making these 
imajiable of acting save in the greatest interests of their sub¬ 
jects, to fix the relations of the states amongst <-ach other on 
more precise rulc-s, and such as it is to their interest to respect.” 
A general treaty W’as to bc-come the basis of the relations of the 
states forming “the: European confederation,” which would attain 
some of its results if, at the conclusion of the general w'ar, it were 
possible to establish on clear jerim iples the prescriptions of the 
rights of nations. “Why could not cJiie submit to it,” the tsar 
continued, “the positive rights of nations, a.ssurc the privilege 
of neutrality, insert the obligation of never beginning war until 
all the resource's which (he. mediation of a third j)arty could offer 
have* been exhausted, having by this means brought to light the 
res])C'c live griec’ances, and tried to rc'tnove them? It is on such 
principles as these that one could proceed to a general pacification, 
and give birth to a league of which (he stipulations would form, 
so to .speak, a new code of thc‘ law of nations, which, sanctioned 
by the- greater part of the nations of Europe, w-ould without diffi¬ 
culty become the immutable rule of the cabinets, while those who 
should try to infritigc* it w'ouid risk bringing upon themselves the 
forces of the* ne w union.”' Me.inwhile Naiioleon never gave up 
hope of detaching him from the coalition. He had no .sooner 
entered X’ienna in triumph than he* opened negotiations with him; 
he resumed them after Auslerlilz. Russia and France, he urged, 
wc*re “gc'ographic al allies”; the re was between them no true con- 
tliit of interests; togethc-r they might rule the world. Rut 
Alexandc'r was still determined “to persist in the system of dis- 
intcTcstednc'ss in respect of all the states of Europe which he had 
thus far followed,” and he again allied himself with I’ru.ssia. The 
campaign of Jc-na and (he battle' of Eylau followed; and Napoleon, 
though still intent on the Russian alliance, stirred up I’oli-s, Turks 
and I’ersiaiis to break the obstinacy of liie tsar. A jiarty too in 
Russia itself was clamorous for jieace; but Alexander, after a vain 
attc'inpt to form a nc'W coalition, summoned the Russian nation 
to a holy w.tr against Na[)oleon as the enemy of the Orthodox 
faith. 'Fhc* outcome' w.is the rout of I'rieclland (June 13 and 14, 
1H07). Napoleon .saw his chance and .seized it. Instead of mak¬ 
ing heavy terms, he offered to the chastened autocrat his alliance, 
and a jiartnership in his glory. 

The two emperors met at I'ilsit on June 25. Alexander, dazzled 
l>y Napoleon's genius, was comtcletely won. Napoleon knew w’ell 
how to apjieal to the imagination of his new-found friend. He 
would divide with Ale.xancler the empire of the world; as a first 
step he would leave him in possession of the Danubian principali¬ 
ties and give him a free hand to deal with Finland; and. after¬ 
wards, the emjM'rors of the East and \Vc?st would drive the Turks 
from Europe and march across Asia to the conquest of India. 
A programme so stupendous awoke in Alexander's impressionable 
mind an ambition to which he had hitherto been a stranger. The 
interests of Europe were forgotten. “What is Fliiropc?” he ex¬ 
claimed to the French ambassador. “Where is it, if it is not 
you and we?" ^ 

These new visions did not, however, blind .Alexander to the 
obligations of friendship; and he refused to retain the Danubian 

*Instruction.s to M. Novosiltsov. Sept. 11. 1804. Tatischcv, p. 82. 

*Savary to Napoleon, Nov. 18, 1S07. Tatischev, p. 232. 


\ primipalities as the price for suffering a further dismemberment 
[ of Prussia. It w'as not long before the first enthusiasm of Tilsit 
j began to wane. Napoleon promised much, and performed little. 
The French remained in Prussia, the Russians on the Danube; 
each accused the other of breach of faith. Meanwhile, however, 
the jx-rsonal relations of Alexander and Napoleon w'ere cordial; 
and it was hoped that a fresh meeting might adjust all their 
differences. The meeting took place at Erfurt in Oct. 1808, and 
resulted in a treaty which defined a common policy. But Alexan¬ 
der's relations with Nafioleon none the less changed. lie realized 
that Napoleon had never intended hi.s proposed “grand enterprise’’ 
seriously, and had only used it to preoccupy the mind of the t.sar 
while he consolidated his ow-n power in central Europe. From 
this moment the French alliance was for Alexander also an affair 
of pure policy. He used it, in the first instance, to remove “the 
geograpihical enemy” from the gates of St. Petersburg by wresting 
Finland from the Swedes (iSogj; and he hoped by means of it 
to make the Danube the southern frontier of Russia. Events were 
in fact rajiidly tending to the rupture of the Franco-Russinn 
alliance. Alexander, indeed, as.sistcd Napoleon in the war of 1800. 
but he declared that he would not allow Austria to be cru.shed; 
and Napoleon complained bitterly of the inactivity of the Rus¬ 
sian troops during the campaign. The tsar in his turn protested 
against Napoleon’s encouragement of the Poles. In the matter 
of the French alliance he knew him.self to be practically isolated 
in Rus.^ia, and he declared that he could not sacrifice the interest 
of his jM'ople and empire to his affection for Najioleon. The 
treaty of Vienna, which added largely to the grand-duchy of 
Warsaw, he complained had “ill requited him for his loyalty,” 
and he was only mollified for the time by Napoleon's public 
declaration that he had no intention of restoring Poland. 

But if Alexander suspected Napoleon. Napoleon was no less 
suspitious of Alexander; and, partly to test his sincerity, he sent 
an almo.st peremptory request for (he hand of the grand-duchess 
Anne, the tsar’s youngest sister. After some little delay Alexander 
retiirnetl a jiolite refusal. Napoleon's answer was to refuse to 
ratify the convention of Jan. 4, and to announce his engagement 
to the archdurhe.ss Marie Louise. From this time the relation 
between the two emperors became more and more strained. The 
anne.xation of Dldenliurg, of which the duke wa.s the t.sar's uncle, 
to I‘'rame in Dec. 1810, added another to the pi'rsonal grievances 
of Alexander against Naiioleon; while the ruinous reaction of the 
“continental system” on Russian trade made it impossible for 
the tsar to maintain a policy which was Napoleon's chief motive 
for the alliance. An acid eorrt'sjiondence followed, and ill-con- 
tealed armanient.s, which culminated in the summer of 1812 in 
Napoleon's invasion of Russi.i. A'et, even after the French had 
passed the. frontier, Alexander still protested that his jiersoiial 
sentiments towards the emperor were unaltered. It was the occu¬ 
pation of Moscow and the desecration of the Kremlin, the .sacred 
centre of Holy Russia, that changed his sentiment into passionate 
hatred. In vain the French emperor, within eight days of his 
entry into Moscow, wrote him a letter, revealing the desperate 
straits of the Grand Army, and appealed to “any remnant of his 
former sentiments.” ^ Alexander returned no answer to the.se 
“fanfaronnades.” “No more peace with Napoleon!” he cried, 
“He or I, or I or he: w-e cannot longer reign together!” 

The campaign of 1812 was the turning-point of Alexander's 
life. Its horrors, for which he felt himself largely responsible, 
overset still more a mind never too well balanced. At the burning 
of Moscow, he declared afterwards, his own soul had found 
illumination, and he had received the divine revelation of h’s 
mission as the peacemaker of Europe. He tried to calm the unrest 
of his conscience by corre.spondence with the leaders of the evan¬ 
gelical revival, and sought for guidance in texts of scripture. It 
was not, however, according to his own account, till he met the 
Barone.ss von Kriidener (q.v.) at Basle, in the autumn of 1813, 
that his sou! found iieacc. From this time a mystic pietism in¬ 
fluenced hi.s policy. Madame von Kriidener. and her colleague, the 
evangelist Empaytaz, became the confidants of his most secret 
thoughts; and during the campaign that ended in the occupation 

’Alexander siH'aking to Colonel Michaud. Tatischev, p. 612. 
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of Paris the imperial prayer-meetings were the oracle on whose 
revelations hung the fate of the world. 

Such was Alexander’s mood when the downfall of Napoleon 
left him the most powerful sovereign in Europe. With the memory 
of Tilsit still fresh in men's minds, it was not unnatural that to 
cynical men of the world like Metternich he merely seemed to be 
disguising “under the language of evangelical abnegation” vast 
and perilous schemes of ambition. The puzzled powers were, in 
fact, the more inclined to be suspicious in view of other, and 
seemingly inconsistent, tendencies of the emperor, which yet 
.seemed all to point to a like disquieting conclusion. For though 
Alexander had declared war against the revolution, Laharpe was 
once more at his elbow, and the catchwords of the gos^x*! of 
humanity were still on his lips. The very proclamations which 
denounced Napoleon as “the genius of evil,” clcnounccd him in the 
name of “liberty,” and of “enlightenment.” A monstrous intrigue 
was suspected for the alliance of the eastern autocrat with the 
Jacobinism of all Europe, which would h.cve issued in the sub¬ 
stitution of an all-powerful Russia for an all-powerful France. 
At the congress of Vienna Ale.xander’s attitude accentuated this 
distrust. Castlcreagh, whose aim was the restoration of “a just 
equilibrium” in Europe, reproached the t.sar to his face for a 
“conscience” w’hich suffered him to imperil the concert of the 
powers by keeping his hold on Poland in violation of his treaty 
obligation.’ 

\'et Alexander was sincere. Even the Holy Alliance, the pet 
offspring of his fuelism, does not de.serve the sinister reputation 
it has since obtained. To the other jiovvers it seemed, at best 
“verbiage” and “exalted non.sense,” at worst an effort of the tsar 
to establish the hegemony of Russia on the goodwill of the .smaller 
signatory pow'crs. To the Liberals, then and afterwards it was 
clearly a hypocritical con.si)iracy against freedom. Yet to 
Ah'xander himself it seemed the only means of placing the “con¬ 
federation of blurope " on a firm basis of principle’’ and, so far 
from its being directed against liberty he declared roundly to all 
the signatory pow'ers that “free constitutions were the logical 
outcome of its doctrines.” Europe, in fact, owed much at this 
time to Alexander's exalted temper. During the period when 
his inlluence was supreme, the fateful years between the Moscow 
campaign and the close of the congress of Aix-la-Chapelle, it had 
been used largely in the interests of moderation and liberty. To 
him mainly it was due that France was saved from dismember¬ 
ment, and received a constitution wLich, to u.se his own words, 
“united crown and reitresentatives of the people in a sense of 
commean interests,’'” By this wise intervention Switzerland was 
.saved from violent reaction. To his protection it was due that 
the weak beginnings of constitutional freedom in Germany were 
able for a while to defy the hatred of Austria. Lastly, whatever 
its ultimate outcome, the constitution of Poland was a genuine 
effort to respond to the appeal of the. Poles for a national 
existence. 

From the end of the year i8iS Alexander’s views began to 
change. A revolutionary conspiracy among the officers of the 
guard, and a fooli.sh plot to kidnap him on his way to the con¬ 
gress of Aix-la-Chapelle, are said to have shaken the foundations 
of his Liberalism. At Aix he came for the first time into intimate 
contact with Metternich, who was swift to take advantage of the 
psychological moment. From this time dates the ascendancy of 
Metternich over the mind of the Russian emperor and in the 
councils of Europe. It was, however, no case of sudden conver¬ 
sion. Though alarmed by the revolutionary agitation in Germany, 
which culminated in the murder of his agent, the dramatist Kotze¬ 
bue (g.v.), Alexander approved of Castlcreagh’s protest against 
Metternich’s iiolicy of “the governments contracting an alliance 
against the peoples,” as formulated in the Carlsbad decrees, 1819.'* 
He still declared his belief in “free institutions, though not in 

^Castlcreagh to Liverpool, Oct. 1814. F.O. papers, Vienna VII. 

^Martens IV. part i., p. 4Q. 

^Etat des nigodaiions actudles, etc., mem. prepared by order of the 
tsar, July 16, 1815, enclosed in Castlcreagh to Liverpool, F. O. Cont. 
papers. Congress Paris, Castlcreagh, 22. 

^Despatch of Lieven, Nov. 30 (Dec. 12), i8iq, and Russ. Circular of 
Jan. 37, 1820. Martens IV., part i., p. 270. 


such as are forced from feebleness, nor contracts ordered by 
popular leaders from their sovereigns.’’ “Liberty,” he main¬ 
tained, “should be confined within just limits. And the limits of 
liberty are the principles of order ’ * 

It was the apparent triumph of the principles of disorder in 
the revolutions of Naples and Piedmont, combined with increas¬ 
ingly di.squieting symptoms of di.scontent in France, Germany and 
.among his owm people, that completed Alexander’s conversion. 
In the seclu.sion of the little town of I'roppau, where in Oct. 1820 
the powers met in conference, Metternich found an opportunity 
for cementing his influence over .Mexander which had been want¬ 
ing amid the turmoil and feminine intrigues of Vienna and Aix.’’ 
The i.ssue was momentous. In January Alexander had still upheld 
the ideal of a free confederation of the Pluropean stales, symbol¬ 
ized by the Holy Alliance; he had still protested against the claims 
of collectiv'e Europe to interfere in the internal concerns of the 
sovereign states. On Nov. 10 he signed the Troi)pau protocol, 
which consecrated the principle of intervention and wrecked the 
harmony of the concert (.vi’c Troppau, Cont.rkss of). 

At Laibach, whither in the spring of 18:1 the congress had been 
adjourned, Alexander first heard of the revolt of the Greeks. 
From this time until his death his mind was torn belw'eeii his 
anxiety to realize hi.s dream of a confederation of Europe and 
his traditional mission as leader of the Orthodox crusade against 
the Turks. At first, under the careful nursing of Metternich, the 
former motive prevailed. He struck the name of Alexander 
Vp.silanti from the Russian army list, and directed his foreign 
mini.ster, Count Capo d’Istria, himself a Greek, to disavow all 
.syini)athy of Russia with his cntcrpri.se; and, next year, a depu¬ 
tation of the Greeks of the Morea on its way to the congress of 
Verona was turned back by hi.s orders on the road. He made, 
indeed, some effort to reconcile the principles at conllict in his 
mind. He offered to surrender the claim that the affairs of the 
East were the “domestic toiKerns of Russia,” and to march into 
Turkey, as Austria had marched into Naples, “as the mandatory 
of Europe.”-' Metternich's opjKisition to this first opened his 
eyes to the true character of Au.-.tria’s altitude towards his ideals. 
()nce more in Ru.ssia, far from the fascinatiitn of Metternich’s 
personality, the immemorial spirit of his people drew him l)ack 
into it.self; and wdien, in the autumn of 1825, he took his dying 
empress for change of air to tlu- south of Russia, in order—as 
all Europe supposed—to place himself at the head of the great 
army concentrated near the Ottoman frontiers, his language was 
no longer that of “the peace maker of Kuroi)e,” but of the 
Orthodox t.sar determined to take the interests of his people and 
of his religion “into his own hands.” Before the momentous issue 
could be decided, however, Alexander dicil at Taganrog on Dec. i 
(Nov. 18, O.S.) 1825, “cru.shed,” to use his own words, “beneath 
the terrible burden of a crown” which he had more than once 
declared his intention of resigning. A report, current at the time 
and often revived, affirmed that he did not in fact die. By some 
it was supposed th.it a mysterious hermit named Fomich, who 
lived at Tomsk until 1870 and was treated with peculiar deference 
by successive tsars, was none other than Alexander but this 
legend is now di.screditcd.’’ 

Modom history knows no more tragic figure than that of 
Alexander. The brilliant promise of his early years; the haunting 
memory of the crime by which he had obtained the power to 
realize his ideals; and, in the end, the terrible legacy he left to 
Russia; a principle of government which, under loBy pretensions, 
veiled a tyranny supported by sjiies and secret police; an uncertain 
succession; an army permeated by organized disaffection; an 
armed Poland, whose hunger for liberty the tsar had whetted but 
not satisfied; the quarrel with Turkey, with its alternative of 
war or humiliation for Ru.ssia; an educational system rotten with 
official hypocrisy; a church in which conduct counted for nothing; 
orthodoxy and ceremonial ob.servance for e\'erything; economical 

^Aperqu des idies de VEmpereur, Martens IV., part i., p. 269. 

^Metternich Mem. 

^Martens IV., part i., pp. 307, etc. 

*See W, Gasiorowski, Tragic Russia, translated by Viscount de 
Busancy (ioo8), 

'‘See Waliszcwski, Le Rigne d’Alexandre ler. 
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ai)(l finanijal t;on(litions .scarce recovering from (he verge of ruin 
and lastly, (hat curse of Rus.sia—serfdom. 

In private life Alexander displayed many lovable qualities. All 
authorities combine in praising his handsome presence and the 
charm of hi.s addrcs.s. Ills jK^rsonal friendshij), too, once l)estowcd. 
was never lightly withdrawn. By nature he was sociable and 
pleasure-loving, he proved himself a notable patron of the arts 
and he took a conspicuous part in all the gaieties of the congress 
of Vienna. In his later yeans, however, he fell into a mood of 
settl(;d melancholy; and, though still accessible to all who chose 
to approach him with complaints or petitions, he withdrew from 
all hut the most es.sential social functions, and lived a life of 
strenuous work and of Spartan simplicity. His gloom had been 
increa.sed by domestic misfortunt:. He had been married, in 1793, 
without his wi-shes being consulted, to the beautiful and amiable 
J'rincess Maria Louisa of Baden (Llizabelh Feodorovna), a polit¬ 
ical match which proved the mi.sfortune of l)oth. The only child 
of the marriage, a little grandduchess, died on May 12, 1808; 
and their common sorrow drew husbanrl and wife closer together. 
Towards the clo.se of his life their reconciliation was completed 
by the wise charity of the emi)ress in sym[)athizing deeply with 
him over the death of his daughter by Madame Narishkmc. 

See also Fcroi'K, ; Kicssia; Franck; Tcrkhv; V'if.nna, (>)Nc.rkss 
ok; Naim)Li:(jn 1 ; MeriKHMcit Wi.NNKBt»H(;, Ckkmkns VVl.\/.ki. Lo- 
thah; tb\i'o n’l.sTHiA, Gtovanni Amdmo (Jua-nnksk 
Htni.iocRAenv ('onitrs.s** de Choi.seubCouffier, Memoires histo- 
riqurs sur l'(.m()rrrur Alexandre (1820). and Reminiscences siir Vemprr- 
eur Alexandre /., etc. (1862); H. L. ICmpaytar, Notice sur Alexandre 
Empereur de Russie (2nd ed., 1840); Rulcmann Friedrich Eyiert, 
CharaklerzuKc und histarische Era^mente aus dem Lehen Kdnig 
Friedrich Wilhelm's III. (1846) ; Joseph de Maistre, Memoires histo- 
riques el cnrrespondance diplomatique, ed. A. Blanc (1859) ; F. dc 
Martens, Rcrueil drs trait('■s conrlus par la Russie, etc. (1874, etc.); 
Welllnjiton Despatt hes; Castlerea^h Correspondence; Prince Adam 
Czartoryski, Memoires et corrrspondance avec Vempereur Alexandre I. 
(1887); 1 ’. Bailleu (ed.) Brief wee hsel Kiinig Friedrich Wilhelm’s ///. 
und der Koni^in I.uise mil Kaiser Alexander I (Leipzig, iqoo) ; Serge 
Tatischev, Alexandre I. et Napoleon d'apres Irur corrrspondance 
inhlitr (1901) ; Comte A. de la Cardc-Chamhonas, Souvenirs du Con- 
firis de Vienne; publ. avec introd. el notes par le Cle. Flcury (igoi); 
Laharpe, Le Couverneur d'un Prince (F. C. de Laharpe et Alexandre. 
1 . de Russia) (1002) ; Iv Muhlenbeck. Etudes sur les orif>ines de la 
Sainte-Alliance (ujof)); August F'oiirnier, Die Gehrimpolizei auf dem 
Wiener Kon^ress (igi^); VV. Ali.son Phillip.s, The Confederation of 
Europe (znrl ed, joiq). 

Lives -- Nikolai Karlovich Schilder, Imperator Aleksander, etc. 
(1897, i8q8 ) ; K. Waliszewski, Le d'Alexandre (1025). See 

also Bogdanovich, History of the Covernment of the Emperor Alex¬ 
ander /. (i80(k 7i); Theodor Srhiemann, Geschichte Russlands untc.r 
Kaiser Nikolaus /. Band i. Kaiser Alexander I. und die Ergehnisse 
seiner Lehensarheit (1904), a valuable study ba.sed upon much new' 
material from the .state archives of St. Petersburg, Paris, Berlin and 
V'ienna; A. Vandal, NapoUon et Alexandre /.; I'alliance Rtissr sous le 
premier empire (i8oi-o(i) ; A. N. Pvpin, Political and Literary Move¬ 
ments under Alexander /. (Russian 2nd ed. St. Petersburg, 1885; 
German, Berlin. 1804). Among the numerous less authoritative biog¬ 
raphies may be mentioned Ivan Golovin, Ilistnire d’Alrxandre I. 
(Leipzig, i8so), C. Joynevill, Life and Times of Alexander I. (i87.<;), 
and Pierre Rain, Alexandre /'’L (loi.t). (W. A. P.) 

ALEXANDER 11. (iHiS-i 8Si), einijeror of Russia, eldest 
son of Nicholas L, was born on Afiril 20, 1818. Up to the moment 
of his accession in 1855 no one ever imagined that he would be 
known to posterity as a great reformer. In so far as he had any 
decided political convictioius he .seemed to be animated w'ith the 
reactionary spirit of his time. The moral atmosphere of St. Peters¬ 
burg (Leningrad) was very unfavourable to the development of 
any originality of thought or character. It was a time of govern¬ 
ment on martinet principles, under which all freedom of thought 
and all private initiative were suppressed vigorously by the admin¬ 
istration. Alexander Nicolaevich received the education commonly 
given to young Russians of good family at that time—a smatter¬ 
ing of a great many subjects and a good practical acquaintance 
with the chief modern European languages. His ordinary life was 
that of an othcer of the Guards, modified by the ceremonial duties ; 
incumbent on him as heir to the throne. His natural kindliness i 
and indi.sposition for a military life had been fostered by his tutor 
Zhukovs^, the amiable humanitarian poet, and they remained 
with him all through life. In 1841 he married the daughter of the 
grand duke Louis II. of Hesse, Maximilienne Wilhelmine Marie, 


thenceforward known as Maria Alexandro\’na, who bore him six 
.son.s and two daughters. He did not trav'el much abroad, for his 
father, in his desire to exclude from Holy Russia the subversive 
ideas current in Western Europe, disapproved of foreign tours and 
could not consistently encourage in his own family what he tried to 
prevent among the rest of his subjects. He visited England, how¬ 
ever, in 1839, and in the years immediately preceding his accession 
he was entrusted with several missions to the courts of Berlin and 
Vienna. On March 2, 1855, during the Crimean War, he succeeded 
to the throne on the death of his father. 

The first year of the new reign was devoted to the prosecution of 
the war and, after the fall of Sevastopol, to negotiations for peace. 
Then began a period of radical reforms, recommended by public 
opinion and carried out by the autocratic power. The rule of 
Nicholas, which had sacrificed all other interest.s to that of making 
Russia an irresistibly strong military power, had been tried by the 
Crimean War and found wanting. A new system had, therefore, to 
be adopted. All who had any pretentions to enlightenment declared 
loudly that the only way of restoring Russia to its proper position 
in FZurope was to develop its natural resources and to reform thor¬ 
oughly all branches of the administration. Fortunately for Russia 
the autocratic pow'er was in the hands of a man who was impression¬ 
able enough to be deeply influenced by the spirit of the time, and 
who had .sufficient prudence and practical common .sense to jirevent 
his being carried away by the prevailing excitement into the 
dangerous region of Utopian dreaming. At first he moved so slowly 
that many of the impatient, would-be reformers began to murmur. 
But important changes were made in the legislation concerning 
industry and commerce, and the new freedom thus accorded pro¬ 
duced a large number of limited liability companies. At the same 
time plans were formed for constructing a great network of rail¬ 
ways, partly for economic and partly for military purpo.ses. Further 
progress w-as blocked by a great obstacle—the existence of serfage, 
and Alexander II. grappled boldly with the difficult and dangerous 
problem. Taking advantage of a-petition presented by the Polish 
landed proprietors of the Lithuanian provinces, praying that their 
relations W’ith the .serfs might be regulated in a more satisfactory 
way, he authorized the formation of committees “for ameliorating 
the condition of the peasants” and laid down the principles on which 
the amelioration was to be effected. Without consulting his ordi¬ 
nary advisers, the t.sar then ordered a copy of the.se instructions to 
be forwarded to the provincial governors of European Russia and 
suggested that perhaps the landed proprietors of other provinces 
might e.xpress a similar desire. In all pirovinces where serfage 
existed emaneijiation committees were formed. Emancipation in¬ 
volved ver>’ complicated problems affecting deeply the economic, 
social and political future of the nation. The main point at issue 
was whether the serfs should become agricultural labourers de¬ 
pendent economically and administratively on the landlords or be 
transformed into a class of independent communal p^roprietors. 
The emperor gave his support to the latter project, and the Russian 
peasant r>' accordingly acquired rights and privileges such as were 
enjoyed at that time by no other peasantry in Europe. In the nu¬ 
merous other questions submitted to him he began by consulting 
carefully the conflicting authorities, and while leaning as a rule 
rather to the side of those who were known as “Liberals” he never 
went so far as they desired and always sought some middle course 
by which conflicting interests might be reconciled. On March 3, 
1801, the sixth anniversary of his accession, the emancipation law 
was signed and published. Other reforms followed in quick succes¬ 
sion during the next five or six years; army and navy organization, 
a new judicial administration on the French model, a new penal 
code and a greatly simplified system of civil and criminal procedure, 
an elaborate scheme of local self-government for the rural districts 
and the large towns, with elective assemblies possessing a restricted 
right of taxation, and a new rural and municipal police under the 
direction of the minister of the interior. These new institutions 
were incomparably better than the old ones which they replaced, 
but they did not work such miracles as inexperienced enthusiasts 
expected. Comparisons were made, not with the piast, but with an 
ideal state of things which never existed in Russia or elsewhere. 
Hence arose a general feeling of disappointment which acted on 
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different natures in different ways. Thus appeared in the educated 
classes two extreme groups: on the one hand, the discontented 
Conservatives, who recommended a return to a more severe 
disciplinarian regime; and on the other, the discontented Radicals, 
who would have been satisfied with nothing less than the adoption 
of a thoroughgoing socialistic programme. Between the two ex¬ 
tremes stood the discontented Moderates, who indulged freely in 
grumbling without knowing how the unsatisfactory state of things 
was to be remedied. For some years the emperor, with his sound 
common sense and dislike of exaggeration, held the balance fairly 
between the two extremes; but when radicalism assumed more and 
more the form of secret societies and revolutionary agitation, he 
felt constrained to adopt severe repressive measures. 

The revolutionary agitation was of a ver>' peculiar kind. It was 
confined to a section of the educated classes and emanated from 
the universities and higher technical schools. At the beginning of 
the reform period there had been much enthusiasm for scientific 
as opposed to classical education. Russia required, it was said, not 
cla.ssical scholars, but practical scientific men capable of develop¬ 
ing her natural resources. The government, in accordance with 
that view, had encouraged scientific studies until"it discovered to 
its astonishment that there w.as some mysterious connection be¬ 
tween natural science and revolutionary tendencies. Thus arose a 
struggle between the youthful, hot-headed partisans of revolution¬ 
ary {ihysical science and the zealous ofiicial guardian.s of political 
order—a struggle which has made the strange term Nihilism 
{q.v.) a familiar word not only in Russia hut also in W'estern 
Europe, ^'hc movement gradually assumed the form of terrorism 
and aimed at the assassination of prominent officials and even of 
the emperor himself, and the natural result was that the reaction¬ 
ary tendencies of the government were strengthened. 

In foreign policy Alexander II. showed the .same qualities of 
character as in internal affairs, ever trying prudently to steer a 
middle course. When he came to the throne the Crimean War 
was still going on, but he concluded peace with the allies as soon as ! 
he thought the national honour had been satisfied. Prince 
Gorchakov for fifteen years avoided foreign complications so that 
the internal strength of the country might be developed, while the 
national pride and ambition received a certain satisfaction by the 
expansion of Russian influence and domination in Asia. Twice, 
indeed, during that period the chancellor ran the risk of provoking 
war. The first occasion was in 1863. when the Western powers 
seemed inclined to interfere in the Polish question, and the 
Russian chancery declared categorically that no interference would 
be tolerated. The second occasion was during the Franco-German 
War of 1870-71, when the cabinet of St. Petersburg boldly de¬ 
clared that it considered itself no longer bound by the Black Sea 
clause of the Treaty of Paris. On both occasions hostilities were 
averted. Not so on the next occasion, when Russia abandoned her 
attitude of rccucillevu’nt. When the Eastern question was raised 
in 1875 by the insurrection of Hercegovina, Alexander II. had no 
intention or wish to provoke a great ICuropean war. No doubt he 
was waiting for an opportunity of recovering the portion of 
Bessarabia which had been ceded by the treaty of Paris, and he 
perceived in the disturbed state of eastern Europe a possibility of 
obtaining the desired rectification of frontier, but he hoped to effect 
his purpose by diplomatic means in conjunction with Austria. At 
the .same time he was anxious to obtain for the Christians of Turkey 
some amelioration of their condition, and to give thereby some 
satisfaction to his own subjects. As autocratic ruler of the nation 
which had long considered itself the defender of the Eastern Ortho¬ 
dox faith and the protector of the Slav nationalities, he could not 
remain inactive at such a crisis, and he gradually allowed himself to 
drift into a position from which he could not retreat without ob¬ 
taining some tangible result. Supposing that the Porte would yield 
to diplomatic pressure and menace so far as to make some reason¬ 
able concessions, he delivered his famous Moscow speech, in which 
he declared that if Europe would not secure a better position for the 
oppressed Slavs he would act alone. 

The diplomatic pressure failed and war became inevitable. Dur¬ 
ing the campaign he displayed the same perseverance and the same 
moderation that he had shown in the emancipation of the serfs. To 


those who began to despair of success, and advised him to conclude 
peace on almost any terms so as to avoid greater disasters, he 
turned a deaf ear; but when his more headstrong advisers urged him 
to insist on terms which would probably have produced a conflict 
with Great Britain and Austria, he resolved, after some hesitation, 
to make the requisite concessions. In this resolution he was in¬ 
fluenced by the discovery that he could not rely on the expected 
support of Germany, and the discovery made him waver in his 
devotion to the German alliance, which had been the main pivot of 
his foreign policy; but his personal attachment to the emperor 
William prevented his adopting a hostile attitude towards the 
empire he had helped to create. 

The patriotic excitement produced by the w’ar did not weaken 
the revolutionary agitation. The struggle between the Terrorists 
and the police authorities became more and more intense, and 
attempts at assassination became more and more frequent. Alexan¬ 
der II. succumbed by degrees to the mental depression produced 
originally by the disappointments which he experienced in his home 
and foreign policy; and in 18S0. when he had reigned twenty-five 
years, he entrusted to Count Loris-Melikov a large share of the 
executive power. In that year the empress died, and a few weeks 
afterwards he married secretly a Princess Dolgoruki. with whom he 
had entertained intimate relations for some years. Early in 1881, 
on the advice of Count Loris-Melikov, he determined to try the 
effect of some moderate liberal reforms on the revolutionary agi¬ 
tation, and for this purpose he caused a ukase to be prepared creat¬ 
ing special commission, composed of high officiaLs and private per¬ 
sonages who should prepare reforms in various branches of the 
administration. On the very day on which this ukase was signed— 
March 13, 1881—he fell a victim to a Nihilist plot. When driving 
in one of the central streets of St. Petersburg, near the Winter 
Palace, he was mortally wounded by the explosion of some small 
bombs and died a few hours afterwards. ( 1 ). M. W.) 

Bibi.iograpity.— N. P. Ogarev, Essai sur la Situation russe; lettres A 
un anglais (London 1862) ; A. P. X'retos. Lfs douze Annies du rifint 
d'Alexandre II., emprreur dc /?w,\,s;V (i8()7) ; 1. (iolov'in, Rusdand unter 
Alexander II. (Leipzig, 1871) ; B. Bazilevskii, Lex journaux r/.volution- 
naires publiecs cn Rusde entrr 1S70 rt rSSo (1005). See also the rele¬ 
vant chapters in the following: Lavisse et Ratnbaud, Jfistoirr g^nirale, 
vol. xi. (i8()t)) ; Cambridge Modern History, vols. xi. and xii, (igog) ; 
F. H. Skrine, Elxpansion of Russia iSm-iyoo (1915) ; A. A. Kornilov, 
Modern History of Russia (igih); B. Pares, A History of Russia 
{U)2b). 

ALEXANDER III, (1845-1894), emfjcror of Russia, sec¬ 
ond son of Alexander II., was born on March 10, 1845. Li natural 
di.spo.sition he bore little re.semhlance to his soft-hearted, liberal- 
minded father, and still less to his refined, philosophic, sentimen¬ 
tal, chivalrous, yet cunning grand-uncle, Alexander I. He rather 
gloried in the idea of being of the same rough texture as the 
great majority of his subjects. His straightforward, abrupt man¬ 
ner savoured sometimes of gruffness, while his direct, unadorned 
method of cxprcs.sing him.self harmonized well W'ilh his rough- 
hewn, immobile features and somewhat sluggish movements. His 
education was not fitted to soften these peculiarities. During the 
first 20 years of his life he had no prospect of succeeding to the 
throne, because he had an elder brother, Nicholas, who seemed 
of a fairly robust constitution. Alexander received only the per¬ 
functory and inadequate training of an ordinary grand duke of 
that p)eriod, which did not go much beyond primary and second¬ 
ary instruction, practical acquaintance with French, English and 
German, and a certain amount of drill. When he became heir- 
apparent by the death of his elder brother in 1865, he began to 
study the principles of law and administration under Prof. Pobe- 
donostsev, who influenced the character of his reign by instilling 
ii»to his mind the belief that zeal for FLastern Orthodoxy ought, 
as an essential factor of Russian patriotism, to be specially cul¬ 
tivated by every right-minded tsar. Hi.s elder brother, when on 
his deathbed, had expressed a wish that his affianced bride, Prin¬ 
cess Dagmar of Denmark (see Marie Feodorovna), should marry 
his successor. The marriage was celebrated on Nov. 9, 1866. 
The union proved a most happy one to the end. During those 
years when he was heir-apparent—1865 to i88r—he allowed it 
to become known that he had certain ideas of his own which 
did not coincide with the principles of the existing Government. 
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lie dc{)rcc:Ut‘(J undue foreij^n influence in general and German 
influence in particular. He desired to .see a homogeneous Russia 
—homogeneous in language, administration and religion. His 
father, though u good patriot according to his lights, had strong 
German sympathies, often used the German language in his 
I)rivate relations, occasionally ridiculed the exaggerations of the 
Slavophils and has.ed his foreign policy on the I’rus.sian alliance. 
I'he antagonism first appeared jiuhlic ly during the f ranco-German 
War, whem the tsar sujiported the cabinet of Ilerlin and the 
i<*.sarevit( h did not corneal his sympathies with the French. It 
reappeared in an intermittent fashion during the years 1.S75-7Q, 
on the Fastern (|uestion At first the ccsarcvitch was more 
Slavophil than the (iovernmenl, but any of the prevalent popular 
illusions he may have imbibed were soon dispelled by personal 
observation in liulgaria, where he commanded the* left wing of 
the invading army. He did not, howevc-r, make him.scrlf con- 
.spicuoiis in any way during the camiiaign, but fulfilled his military 
duties in a conscientious and unolttrusive manner. After many 
mistakes and disappointments the army reached (Constantinople, 
and the d'reaty of San Sttdano was signed; but much that had 
bc'en obl.iined hy that inii>ortant document had to be sacrificed 
at the Congress of Herlin. I’rince llisniarck failed to do what 
was lunhdenlly expectc-d of him. In return for the Ru.ssian sup¬ 
port, which had enabled him to create the German empire, it was 
thought that hc' would help Russia to solve the Kaslern cjuestion 
in ac(ordaiu«■ w'illi lur own interests, but to the surprise and 
inclignalion of the cabinet of St. Fetersburg he confined himself 
to acting the p.irt of "honest broker” at the congress, and .shortly 
afterwards lu' oslenl.iliously coniracted an alliance with Austria 
for the express [ajrpose of counteracting Russian designs in 
e.islern liuropc*. 'I'he ce.sarevitth drew the practical conclu.sicm 
that for Russia the lies! thing (o do was to recover as cjuickly as 
possible from her lenipor.iry exh.auslion and to j)repare for future 
contingencies liy a radicil scheme of military and naval reorgan¬ 
ization. In accordance* with this conviction he called his father’s 
attention lu the grave disorders ami corruiition in the army. His 
rc-pre-Wintations were not favourably received. Alexander II. had 
lost much of the reforming zeal which clistinguishc*cl the first 
decade of his reign, and h.id no longer the energy recjuired to 
undertake drastic n*forms On M.irch 13. iS.Si. Alexander II. 
was assassin.ited by a b.uid of Nihilists, and the autocratic power 
passed to the hands of his son. 

In the last years of his reign, Alexander II. had been much 
exercised by the spread of Nihilist doctrines and the increasing 
number of .anarchi.st conspiracies. On the very clay of his death 
he signed a ukase, creating a number of consultative commi.ssions 
which might have bc-en easily transformed into an assembly of 
nolaliles. .Mexamler 111. at once cancelled the ukase bc*fore it 
was published, and in the manifesto announeing his accession to 
the throne he let it lu* very clearly umlerstocHl that he had no 
intention of limiting or weakening the autocratic power which 
he had inherited from his .ancestors. Nor did Im afterwards show' 
any inclination to change* his mind. .Ml the internal reforms 
which he initial(*d were intended to correct what he considered 
as the too libcT.al tendencies of the previous reign. In his opinion 
Rus.sia was to be saved from anarchical disorders and revolution¬ 
ary agitation, not hy the parliamentary institutions and so-called 
liberalism of western Europe, l»ut by the three principles which 
the elder generation of the Sl.ivophils .systematically recom- 
memlc'd—nationality, East(*rn Orthodoxy and autocracy. His 
political ideal was a nation containing only one nationality, one 
Language*, one' religion and one form cif administration; and he 
did his utmost to prc'iKire for the realization of this ideal by 
imposing the Russian language and Russian schools on his (jer- j 
man, Polish and I'innish subjects, by fostering Eastern Orthodoxy 
at the exi>ense of other confessions, by {XTsecuting the Jews and 
by destroying the remnants of German, Poli.sh and Swedish 
inslitutious in the outlying provinces. In the other provinces 
he sought to counteract what he con.'ciciered the excessive liberal¬ 
ism of his father’s reign. For this purpose he clipped the feeble | 
wings of the zemstvo, an elective local administration resembling j 
the county and parish councils in England, and placed the auton¬ 


omous administration of the peasant communes under the super¬ 
vision of landed proprietors appointed by the Government. Ai 
the same time he sought to strengthen and centralize the imperial 
administration, and to bring it more under his personal control. 

! In foreign affairs he was emphatically a man of peace, but not at 
all a partisan of the doctrine of ix*ace at any price. Though in¬ 
dignant at the conduct of Prince Bismarck toward.s Russia, he 
avoided an of>en rupture with Germany, and even revived for 
a time the Three Emperors’ alliance. It w'as only in the last 
years of his reign, when M, Katkov had acquired a certain in¬ 
fluence ov'er him, that he adopted towards the cabinet of Herlin 
a more hostile attitude, and even then he confined himself to 
keeping a large quantity of troops near the German frontier, and 
establi.shing cordial relations with France. With regard to Bulgaria 
he exercised similar self-control. The efforts of Prince Alexander 
and afterwards of Stambolov to de.stroy Russian influence in 
the principality excited his indignation, but he persistently vetoed 
all proposals to intervene by force of arms. In central Asian 
affairs he followed the traditional policy of gradually extending 
Russian domination without, provoking a conflict with Great 
Britain, and he never allowed the bellicose partisans of a forward 
policy to get out of hand. As a whole his reign cannot he regarded 
as one of the eventful periods of Russian history; but it must 
be admitted that under his hard, unsympathetic rule the country 
made considerable progress. He died at Livadia on Nov. 1, 1S94, 
and was succeeded by his eldest son, Nicholas II. 

ALEXANDER I., king of Epirus about 342 n.c:., brother of 
Olympias the mother of Alexander the (Jrcat, and son-in-law of 
Philip of Macedon, whose daughter Cleopatra he married (330;. 
In 332 he crossed over to Italy to assist the Tarentines against 
the Lucanians, Bruitians and Sanmites. He gained considerable 
successes, and made an arrangement with the Romans for a joint 
attack upon the Samnites; but the Tarentines, suspecting him of 
the design of founding an independent kingdom, turned against 
him. Although the advantage at first rested with Alexander, he 
gradually lost it, and his siqiporters (lwindl(*d away. In 330 (or 
earlier) he w'us defeated at I'andosia, and slain by a Lucanian 
emigrant. 

Sre Ju.stin viii. 6, ix. 6, xii. 2; Livy viii. 3, 17, 24: Aulus Gclliiis 
xvii. 21; also article M.\rKr)oNiAN Emi’Ire. 

ALEXANDER IL, king of Epirus (succeeded 272 n.c:.). In 
204 he invaded Macedonia but was driven out of that country and 
his own kingdom by Demetrius, son of Antigonus Gonatas, He was 
later restored to Epirus. He subsequently recovered his kingdom 
(I’olybius ii. 45, ix. 34; Plutarch, Pyrrhus, 9; Justin xviii^ i, xxvi. 
2, xxviii. 1). 

Sre Thirlw’all, History of Greerc, vol. viii.; Droysen, Hellenisntus; 
R. Nicso, Gesch. d, arirch, u. maked. Staaten; J. Rcloch, Gricch. Gesch., 
vt)l. iii. 

ALEXANDER (1893-10 20), king of the nellen(*s, second 
son of King C’onstantine and Queen Sophia, was born Aug. i, 1893, 
and ascended the throne of Greece on the dethronement of his 
father. June 14, 1917. The Government itself was for the time in 
the hands of Venizelos, who had the confidence of the Allies; but 
the defeat of Germany, and Venizelos's diplomatic triumphs at 
the Peace Conference, seemed to breathe a new spirit into the 
young king. From the day of his triumphal entry into Adrian- 
ople, ho look an active personal interest in the prospect of being 
the ruler of Greater Greece. 

He died Oct. 25, 1920, by blood poisoning from the bite of a 
pet monkey. In Nov. 1919 King Alexander made a morganatic 
marriage with an Athenian lady, Aspasia Mjnos; and after his 
death a daughter was born to her in I^iris on March 25. 1921. On 
Oct. 12, 1922, the marriage was declared valid by royal decree, so 
that Alexander’s daughter became her father’s legal heir, though 
she did not thereby acquire any rights in respect to the throne. 

ALEXANDER IIL, known as The Great (356-323 b.c.), 
king of Macedon, was the son of Philip II. of Macedon and 
Olympias, an Epirote princess. His father w’as pre-eminent for 
practical genius, his mother a w'oman of half-wild blood, weird, 
visionary' and terrible ; and Alexander himself is singular among 
men of action for the imaginative splendours which guided him. 
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and among romantic dreamers for the things he achieved. He 
was born at Pella in 356 b,c., about October (Hogarth, pp. 284 
seq.). The court at which he grew up was the focus of great activ¬ 
ities, for Philip, by war and diplomacy, was raising Macedon to 
the headship of the Greek states, and the air w^as charged with 
great ideas. To unite the Greek race in a war against the Persian 
empire was set up as the ultimate mark for ambition, the theme 
of idealists. The great literary achievements of the Greeks in the 
5th century lay already far enough behind to have become in¬ 
vested with a classical dignity; the meaning of Hellenic civiliza¬ 
tion had been made concrete in a way which might sustain enthusi¬ 
asm for a body of ideal values, authoritative by tradition. And 
upon Alexander in his 14th year this sum of tradition was brought 
to bear through the person of the man who beyond all others had 
gathered it up into an organic whole: in 343-342 Aristotle {q.v.) 
came to Pella at Philip’s bidding to direct the education of his son. 
VV'C do not know what faculty the master-thinker may have had 
for captivating this ardent spirit; at any rate Alexander carried 
with him through life a passion for Homer, however he may 
have been disposed to greyer philosophic theory. But his educa¬ 
tion was not all from books. The comitig and going of envoys 
from many states, Greek and Oriental, taught him something of 
the actual conditions of the world. He was early schooled in war. 
At the age of 16 he commanded in Macedonia during Philip's 
ab.sence and quelled a rising of the hill-tribes on the northern 
border; in the following year (33S) he headed the charge which 
broke the Sacred Band at Chaeronea. Then came family dissen¬ 
sions such as usually vex the polygamous courts of the East. In 
337 Philip repudiated Olympias for another wife, Cleopatra. 
Alexander went wdth his mother to her home in Epirus, and. 
though he .soon returned and an outward reconciliation between 
father and .son was contrived, their hearts were estranged. The 
king’s new wife was with child; her kinsmen were in the ascend¬ 
ant; the succession of Alexander was imperilled. Some negotia¬ 
tions which Pixodarus, the satrap of Caria, opened with the Mace¬ 
donian court w’ith a view to effecting a marriage alliance between 
his house and I’hilip’s, brought Alexander into fresh broils. In 
336 Philip w'as suddenly assassinated whilst celebrating at Aegae 
the marriage of his daughter to Alexander I. of Epirus in the pres¬ 
ence of a great concourse from all the Greek world. It is certain 
that the hand of the assassin was prompted by someone in the 
background; suspicion could not fail to fall upon Alexander among 
others. Hut guilt of that sort would hardly be consistent with his 
character as it appears in those early days. 

Accession.—Alexander was not the only claimant to the vacant 
throne, but, recognized by the army, he soon swept all rivals from 
his path. The newly born son of Philip by Cleopatra, and Alex¬ 
ander’s cousin Amyntas, were put to death, and Alexander took 
up the interrupted work of his father. That work was on the point 
of opening its most brilliant chapter by an invasion of the great 
king’s dominions; the army was concentrated and certain forces 
had already been sent on to occupy the opposite shore of the 
Hellespont. The assassination of Philip delayed the blow, for it 
immediately made the base, Macedonia, insecure, and in such an 
enterprise, plunging into the vast territories of the Persian empire, 
a secure base was everything. Philip’s removal had made all the 
hill-peoples of the north and west raise their heads and set the 
Greek states free from their fears. A demonstration in Greece, 
led by the new king of Macedonia, momentarily checked the 
agitation, and at the diet at Corinth Alexander was recognized as 
captain-general (rfytfiuv avroKparup) of the Hellenes against the 
barbarians, in the place of his father Philip. In the spring of 335 
he went out from 'Macedonia northwards, struck across the 
Balkans, by the Koja or Shipka pass, frustrating the mountain 
Warfare of its tribes by a precision of discipline which, probably, 
no other army of the time could have approached, and traversed 
the land of the Triballians (Rumelia) to the Danube. To gratify 
his own imagination or strike the imagination of the world he 
took his army over the Danube and burnt a settlement of the 
Getae upon the other side. Meanwhile the Illyrians had seized 
Pelion (Pliassa), which commanded the passes on the west of 
Macedonia, and from the Danube. Alexander marched straight 
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I thither over the hills. He had hardly restored Macedonian prestige 
! in this quarter when he heard that Greece was aflame. Thebes had 
* taken up arms. By a forced march he took the Thebans completely 
by surprise, and in a few days the city, which a generation before 
had won the headship of Greece, was taken. There were to be no 
half-measures now-; the city was wiped out of existence with the 
exception of its temples and the house which had been Pindar’s. 
Greece might now be trusted to lie quiet for some time to come. 
The Panhellenic alliance (from which Sparta still stood aloof ) 
against the barbarian.s was renew’ed. Athens, although known to 
be hostile at heart to the Macedonian power, Alexander treated 
all through with eager courtesy. 

Invasion of Asia Minor. —In the spring of 334, Alexander 
crossed with an army of between 30,000 anti 40,000 men, Mace¬ 
donians, Illyrians, Thracians and the contingents of the Greek 
states, into Asia. The place of concentration was Arisbe on the 
Hellespont. Alexander himself first visited the site of Troy and 
there went through those tiramalic acts of sacrifice to the Ilian 
Athena, assumption of the shield believed to be that of Achilles 
and offerings to the great Homeric dead, which are significant of 
the poetic glamour shed, in the young king's mind, over the whole 
enterprise, and which men will eslim.ite differently according to 
the part they assign to imagination in human affairs. To meet the 
invader the great king had in A.sia Minor an army certainly not 
much larger than Alexaniler's, if as large, gathered under the 
satraps of the western provinces at Zeleia. He had also, what was 
more serious, command of the Aegean. Alexander could com¬ 
municate W'ith his base only by the narrow line of the Hellespont, 
and ran the risk, if he went far from it, of being cut off altogether. 
I’o draw him after them, while avoiding a conflict, was sound 
strategy for the Persian generals. It was urged upon them by 
their colleague the Rhodian Memnon. 

Granicus. —Strategic considerations were cancelled by the 
Persian barons' code of chivalry, and Alexander found them 
waiting for him on the banks of the Granicus. It was a cavalry 
melee, in which the common code of honour caused Macedonian 
and Persian chieftains to engage hand to hand, and at the end 
of the diiy the relics of the Persian army were in flight, leaving 
the high-roads of ,'\.sia Minor clear for the invader. Alexander 
could now accomplish the fir.st part of the task belonging to him 
as captain-general to the Hellenes, that liberation of the Greek 
cities of Asia Minor, for which Panhellenic enthusiasts had cried 
out so long. He went to take {)ossession of the old Lydian capital 
Sartlis, the headquarters of the Persian government on this side 
of the Taurus, and the strong city surrendered without a blow. 
And now in all the Greek cities of Aeolis and Ionia the oligarchies 
or tyrants friendly to Persia fell, and democracies were estab¬ 
lished under the eye of Alexander’s officers. Only where the cities 
were held by garri.sons in the Persian service, garrisons composed 
mainly of Greek mercenaries, was the liberator likely to meet with 
any resistance. From Ephe.sus indeed the garrison fled upon (he 
news of Granicus, but Miletus required a siege. The Persian fleet 
in vain endeavoured to relieve it, and Miletus did not long hold 
out against Alexander’s attack. It was at Halicarntissus that Alex¬ 
ander first encountered the stubborn resistance, at Halicarnassus 
where Memnon and the satraps of Caria had rallied what land- 
forces yet belonged to Persia in the west. 'When winter fell, 
Alexander had captured the city it.sclf, but the two citadels still 
held out against his blockade. 

Meanwhile Alexander was making it plain that he had come 
not merely as captain-general for a war of reprisals, but to take 
the Persian’s place as king of the laftd. The conquered provinces 
were organized under Macedonian governors and in Caria a de¬ 
throned princess of the native dynasty, Ada, was restored to 
power. In the winter, whilst Parmenio advanced upon the central 
plateau to make the occupation of Phrygia effective, Alexander 
himself passed along the coast to receive the submission of the 
Lycians and the adherence of the Greek cities of the Pamphylian 
sea-board. The hills inland were the domain of fighting tribes 
which the Persian government had never been able to subdue. To 
coiKjuer them, indeed, Alexander had no time, but he stormed 
some of their fortresses to hold them in check, and marched 
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through thf-ir territory when he turned north from Pamphylia 
info the interior, The point of content ration for the following 
year's campaign had been fixed at Gordium, a meeting-place of 
roads in Northern Phrygia. The story of Alexander's cutting the 
fatal “(j(»rdian knot” on the chariot of the ancient Phrygian king 
(iordius i.s conne< ted with his stay in this place. 

Extension of Alexander’s Power.—Whilst Alexander had 
been grounding his power in Asia Minor, he had run a narrow 
risk of losing his base in Europe. He had after the siege of 
Miletus disbanded the (iraero-Macedonian fk‘t‘t, surrendering for 
the time all attempt.s to challenge the command of the Aegean. 
Mernnon the Rhodian, now in supreme command of the Persian 
fleet, saw the opportunity to detach the Greek island-states where 
discontent always smouldered in Alexander’s rear. Hut Mernnon 
died at the critital moment whilst laying siege to Mytilene and the 
great plan collapsed. A I’cr.sian licet still held the sea, but it 
elfected little, and presently fre.sh Graeco-Macedonian squadrons 
began to hold it in cheek. It was, however, the need to ensure 
ee)mmand of the* sea and free all lines of communication behind 
him that determined Alexaneler’s plan feir the next campaign. If 
he masfeTed the wholes cerasl-line of the Levant, the enemy’s fleet 
weuild find itself left in the air. The Syrian cerast w^as accordingly 
his immeali.ite- eibjee ti\'e when he broke up from Gordium for the 
campaign e)f yyy He was through the Cilician (iates before the 
Persian king, Darius HP, had .sent up a forte adeiiuate to hold 
them. His passage through Cilicia was marked by a violent fever 
that arrest(■(] him for a while in 'I'arsus, and meantime a Persian 
army was wailing for him in northern Syria under the command of 
Darius himself. In the knot of mountains which these in about 
the head of the Gulf of Ah'xandrefta, Alexander, following hard 
by the loast, niar( hed past the Persian army whilst it was cross¬ 
ing the Amanus chain more to the Phist. 

Battle of Issui.—To cut Alexander’s communicafion.s with the 
rear, Darius now comrnitlefl the error of entangling his large force 
in the mountain defiles. Alexander turned, and near the town of 
Issu.s fought his second pitihed battle, sending Darius and the 
relic of his army in wild llight back to the East.' It was an 
incident which did not modify Alexander's plan. He did not press 
(he pursuit far, although the great king’s camp with his harem 
fell into hi.s hands. The chivalrous ^courtesy which he showed to 
the cai)live priiu esses was a favourite theme for later rhetoricians. 
He went on his way to occupy Syria and I’hoenicia. It is now 
that we get definite evidence as to the scojic of Alexander’s de¬ 
signs; for Darius opened negotiations in which he ultimately went 
so far as to offt'r a partition of the empire, all west of the Eu¬ 
phrates, to be Alexander’s. Ahxander refused the bargain and 
definitely claimed the whole.* The conciuest of the Phoenician 
coast was not to be altogether easy, for Tyre shut its gates and 
for seven months Alexander had to sit before it—one of those 
obstinate si('‘ges which mark the history of the Semitic races. 
When it fell, Alexander had the old Tyrian jK'ople scattered to the 
winds, .sold as slaves. Ga/a offered a resistance ecjually heroic, 
lasting two months, and here too the old poiiulation was dis¬ 
persed. 7 'he occupation of the rest of Syria and Palestine pro¬ 
ceeded smoothly, and after the fall of Gaza Alexander’s way lay 
opc'n into Egypt.'* ICgypt wa.s the last of the Mediterranean 
provinces to be won, and h(*re no defence was made. To the 
native Egyptians Alexander apix'ared as a deliverer from the 
Persian tyranny, and he sacrificed piously to the gods of Mem¬ 
phis. The winter ) which Alexander spent in Egypt saw 

two memorable actions on hi.s i>art. One was the expedition 
(problematic in its motive and details) to the oracle of Zeus 
Ammon (Oasis of Siwa), where Alexander was hailed by the priest 
as son of the god, a belief which the circle of Alexander, and 
perhaps Alexander himself, seem hereafter to have liked to play 

KScr Bauer, "Die Schlacht bci Issus" in Jakrrshefte d, dsterr. arrhSol. 
Instil, ii., pp. T05 {.; A. Jankc, Auf Alrx. d. Rrossen Pfadrn; Gruhn, 
Das Schlachtjeld von hsm; Lammert in Berl. Philol. WocheHsckr. 
(1905). ci)l. i,i;o6 f. 

*Pridik, pr Alex. Mag. epist. commercio (Dorpat, iSyj) ; Schwartz, 
art. “Curlius” in PauJy-Wis.X}wa, col. 1.884. 

•The .story of Alexander's visit to Jerusalem rests on no better 
authority than a later Jewish romance. 


with in that sort of semi-serious vein which still allowed him 
in the moments of every-day commonplace to be the son of 
Philip. The other action was the foundation of Alexandria at the 
Canopic mouth of the Nile, the place destined to be a new com¬ 
mercial centre for the eastern Mediterranean world which Alex¬ 
ander had now taken in possession, to rise to an importance which 
the founder, although obviously acting with intention, can hardly 
have fore.secn. (E. Keller, Alex. d. Crosse nach der Schlacht bet 
Issus, 1904). 

Invasion of Persia.—In the spring of 331 Alexander could 
at last leave the Mediterranean to strike into the heart of the 
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Alexander defeating darius hi. king of Persia in 331 b.c. 

The battle of Arbcia (more properly Gaugamela) resulted in the destruction 
of the last army of Persia. After the victory there was no further organiied 
resistanos, and Alexander seized Susa and Babylon 


Persian empire, for by his occupation of the roasts the Persian 
command of the sea had inevitably collapsed. Returning through 
Syria, and stopping at Tyre to make final arrangt!ments for the 
conquered provinces, he traversed Mesopotamia and struck the 
Tigris some four marches above the site of Nineveh. It was near 
Nineveh that Dariu.s wa.s waiting with an army, stronger in cavalry 
than in infantry, mu.stered from all parts of the empire. The 
happy coincidence of a lunar cclip.se gives us Sept. 20, 331, as the 
exact day upon which the Macedonian army crossed the Tigris. 

Battle of Arbela.—Alexander came within sight of the Per¬ 
sian host without having met with any opposition since he quitted 
Tyre. He had now to .settle the most serious problem which had 
yet faced him, for in the plains the Persian army wa.s formi¬ 
dable by sheer bulk. But the day showed the Macedonian army 
equal to the task. The last army gathered by an Achacmcnian 
king was shattered in the battle called popularly after the city 
of Arbela some 60m. distant, or more precisely after the village 
of Gaugamela hard by. Darius fled eastwards into Media and again 
Alexander Waited till he had secured the provinces to the south. 
He followed the Tigris into Babylonia, the central seat of the 
empire and its richest region, and from Babylon went on to seize 
the fabulous riches which the Persian kings had amas.sed in their 
spring residence, Susa. Thence he at last ascended upon the 
Iranian plateau. The mountain tribes on the road (the Uxii, 
Persian Htizha), accustomed to exact blackmail even from the 
king’s train, learnt by a bitter lesson that a stronger hand had 
come to wield the empire. Alexander entered Persis, the cradle of 
the Achacmcnian house, and came upon fresh masses of treasure 
in the royal city, Persepolis. He destroyed the royal palace by 
fire, an act which has been variously estimated by historians. 
Ostensibly a solemn revenge for the burning of Greek temples by 
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Xerxes, it has been justified as a symbolical act calculated to 
impress usefully the imagination of the East, and condemned as a 
senseless and vainglorious work of destruction. 

With the spring of 330 Alexander was prepared for further 
pursuit. Darius fled northwards from Ecbatana upon his ap¬ 
proach. At Ecbatana new masses of treasure were seized, but 
when once the necessary measures which its disposal and the 



tion of tha Ea»t and left his ampiro a prey to his ambitious generala. 

From an 18 th century Persian ms. in the Metropolitan Museum of Art 

occui)ation of the Median capital entailed were taken, Alexander 
continued the pursuit. It was an exciting chase of king by king, 
in which each covereebthe ground by incredible exertions, shed¬ 
ding their slower-going followers as they went, past Rhagae (Rai) 
and the Caspian gates, till early one morning Alexander came in 
sight of the broken train which still clung to the fallen king. He 
had become a puppet in the hands of his cousin Bessus and the 
Persian magnates with him {see Dartxts III.), and at this ex¬ 
tremity they stabbed him and allowed Alexander to become master 
only of his corpse (summer 330). 

The pursuit had brought Alexander into that region of moun¬ 
tains to the south of the Caspian winch connects western Iran 
with the provinces to the east of the great central desert. To 
conquer this remaining portion of the empire, Alexander now 
went on through the mountain belt, teaching the power of his 
arms to the hillsmcn, Tapyri and Mardi, till he came, passing 
through Zadracarta (Asterabad), to Parthia and thence to Aria. 
In these farther provinces of Iran the Macedonian invader had for 
the first time to encounter a serious national opposition, for in the 
west the Iranian rule had been merely the supremacy of an alien 
power over native populations indifferent or hostile. Here the 
ruling race was at home. In Asia, Alexander learnt that Bessus 
had taken the diadem as Darius’s successor in Bactria, but so 
soon as he marched against him Aria rose in his rear, and Alex¬ 
ander had to return in haste to subdue the revolt. Nor did 
he, when this was accomplished, again strike directly at Bac¬ 
tria, but made a wide turning movement through Seistan over Kan¬ 
dahar into the Kabul valley. It was on the way, in Seistan at 
Prophthasia (mod. Farrah?), that the alienation between Alex¬ 
ander and his Macedonian followers, which becomes sensible in 
the latter part of his career, first showed itself in an ugly form. 
Alexander had come to merge the characters of Macedonian king 
and Hellenic captain-general, with which he had set out, in that 
of Oriental despot (Spieker, Hof u. Uofordmtng Al. d. Gr.^ 1904). 
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He wore on occasions of state the Persian dress. (.According to 
pseudo-Plutarch, dc fort. Al. i. 8, it was the simpler Persian dress, 
not the Median.) A discontent began to work among the Mace¬ 
donians, and at Prophthasia the commander of the Mace¬ 
donian cavalry, Philotas, the son of Parmenio, and certain others 
were arraigned before the army on the charge of conspiring against 
the king’s life. They were condemned and pul to death. Not sat¬ 
isfied with procuring this, Alexander had Parmenio himself, who 
had been left in command in Media, put to death by secret orders. 
It is perhaps the worst crime, because the most cold-blooded and 
ungenerous, which can be laid to his charge. By the winter of 329- 
32S Alexander had reached the Kabul \’alley at the foot of the 
Paropamisadae (Hindu Kush). 

The ordinarily received chronology makes Alexander reach the 
Kabul valley in the winter of 330-329, That to fit the actions and 
distances covered by Alexander into such a scheme, assuming that 
he went by Seistan and Kandahar, would involve physical imj>ossi- 
bilities has been pointed out by Count Yorck v. Wartenburg and 
D. G. Hogarth. 

Northern India. —In the spring of 3:8 Alexander crossed the 
Hindu kush into Bactria and followed the retreat of Bessus across 
the Oxus and into Sogdiana (Bokhara). Here Bessus was at last 
caught and treated with the barbaric cruelty which the rule of the 
old Persian monarchy pre.scribcd for rebels. Till the spring of 327 
Alexander was moving to and fro in Bactria and Sogdiana, beat¬ 
ing down the recurrent rebellions and planting Greek cities. Just 
as in 335 he had crossed the Danube, so he now made one raid 
across the frontier river, the jaxartes (Sir Daria), to teach the 
fear of his name to the outlying peoples of the steppe (summer 
328). And meanwhile the rift between Alexander and his Euro- 
ix;an followers continued to show itself in dark incidents—the 
murder of Clitus at Maracanda (Samarkand), when Alexander 
struck dowm an old friend, both being hot with wine; the claim 
that Alexander should be approached with prostration (proskync- 
sis), opposed somewhat strangely by the philosopher Callisthenes, 
Aristotle’s nephew, who had come in the king's train and em¬ 
broidered his history of the campaign with gro.ss flatteries; the 
conspiracy of the pages in Bactria, which wa.s made an occasion 
for putting Callisthenes to death. It was now that Alexander 
completed the conquest of the provinces north of the Hindu Kush 
by the reduction of the last mountain strongholds of the native 
princes. In one of them he captured Roxana, the daughter of 
Oxyartes, whom he made his wife. Before the summer of 327 he 
had once more crossed the Hindu Kush on his way to India (for 
the campaigns in the north-east see F. von Schwarz, Alex. d. 
Grossen Feldsuge in Turkestan, v. 1893 ). 

Whilst the heavier troops moved down the Kabul valley to 
Peucelaotis (Charsadda) under Perdiccas and Hephacstion, Alex¬ 
ander with a body of lighter-armed troops and cavalry pushed up 
the valleys-which join the Kabul from the north—through the 
regions now known as Bajour, Swat and Buncr, inhabited by 
Indian hill peoples, as fierce then against the western intruder as 
their Pathan successors arc against the British columns. The 
books give a number of their “cities” reduced by Alexander— 
walled mountain villages which can in some cases be identified 
more or less certainly with places where the clans are established 
to-day. The crowning exploit was the reduction of Aornus,‘ a 
stronghold perched on a precipitous summit above the Indus, 
which it was said that Heracles had failed to take. How much of 
the story of Alexander’s discovery of the sacred mountain of the 
Nysa and the traces of Dionysus is due to the invention of Aristo- 
bulus and Clitarchus (Arrian did not find it in Ptolemy) wc cannot 
say. Meantime Perdiccas and Hephacstion had built a bridge over 
the Indus, and by this in the spring of 326 Alexander passed into 
the Punjab (at Ohind, i6m. above Attock, according to Foucher, 
Notes sur la giogr. anc. du Gandhdra, 1902). The country into 
which he came was dominated by three principalities, that of 
Ambhi (Gr. Omphis, Curt, viii. 12. 6) between the Indus and the 
Hydaspes {Ihehttn, Jehlam), centred in the great city of Tak- 
kasila (Gr. Taxila), that of the Paurava rajah (Gr. Porus) be- 

^Sir Aurel Stein believes that be has discovered Aomus; sec Geo- 
graphical Journal, vol. 70, No. 6, pp. 515-540, 1927. 
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fwrt-n Ihf Hydas|K;s and Arcsines (Chruab), and that of Abhisara 
(Gr. Ahhart's) l>etwccn the same (wo rivers higher up, on the 
confines of Kashmir (Stein, Rajataran^ini, transl. bk. i. 180, v. 
217), The king of Taxila and Porus were at enmity, and for this 
cause the invader could reckon upon Omphis as a firm ally. I’orus 
was prepared to <ontest the passage of (he Hydasiies with all his 
strength. Abisares [irefcrred to play a double game and wait 
upon events. Alexander reached the Hydaspes shortly before the 
rains broke, when the river was alrearly swollen. I’orus held the 
ofiposite bank with a powerful army, including 200 elephants. 
Alexander succeeded in taking a part of his forces across the river 
higher up during a night of torrential rain, and then he fought the 
fourth and last of his pitched fatties in Asia, the one which put 
to proof more shrewdly than any of the others the quality of the 
Macedonian army as an instrument of war, and yet again emerged 
victorious. Porus fell sorely wounded into his hands,* I’orus bad 
saved his honour, and now Alexander tried, and not in vain, to gain 
him as a friend. When he continued his progress eastwards across 
the Acesines, Porus was an active ally Alexander moved along 
close under the hills. After crossing the Hydraotes (Kavi) he 
once more came into contact with hostile tribes, and the work of 
storming petty towns began again. Then the Hyphasis (Beas) 
was reached, and here the Macedonian army refused to go any 
farther. It was a bitter rnortilication to Alexander, who probably 
believed that he had not much farther to go to reach the ocean 
and the eastern limit of the inhabited world. For three days the 
will of king and people were locked in antagonism; (hen Alexander 
gave way; the long eastward movement was ended; the return 
began. 

The Return.— Alexander left the contjuered portion of India 
east of the Indus to be governed under I’orus, Omphis of Taxila, 
and Abisares, the country west of the Indus under Macedonian 
governors, and set out to ex[)lore the great river to its mouth (for 
(he organi/.ition »)f (he Indian provimes, see especially Niese, 
vol, i., i)j), 500). The fleet prepared on the Hydaspes sailed in 
Nov. 320, whih' a land army moved along the bank. The conflu¬ 
ence of the Hydaspes and Ace.sines passed, the Macedonians were 
once more in a region of hostile tribes with towns to be stormed. 
It was at one of these, a town of the Malli, that a memorable 
incident occurred, such as characterized the personality of Alex¬ 
ander for all succeeding time. He leaj)t from the wall with only 
three companions into the hostile town, and, before the army be¬ 
hind him could effect an entrance, lay wounded almost to death.^ 
He recovered and beat clowm the resistance of the tribes, leaving 
them annexed to the Mticedonian satrapy w'est of the Indus. Below 
the confluence of the Punjab rivers into the single stream of the 
Indus the territory of loose tribes was succeeded by another grcjup 
of regular principalities, under the rajahs called by the Greeks 
Musicanus, Ox^’canus and Sambus. The.se opposed a national re¬ 
sistance to the Macedonians, the fires of which wert» fanned by 
the Brahmans, but still the strong arm of the western people pre¬ 
vailed, The rajah of Pat ala at the apex of the Indus delta aban¬ 
doned his country and tied. It was the high summer of 325 when 
Alexander reached I'atala. I'rom there he exjilored both arms of 
the delta to the ocean, now seen by the Macedonians for the first 
time. He had determined that the Indus licet should be used to 
explore this new world and try to find a waterway between the 
Indus and the Persian Gulf. A great part of the land-forces had 
been already sent off under Craterus in the earlier summer to re¬ 
turn west by Kandahar and Scistan; the fleet w-as to sail under 
the Greek Nc'archus from the Indus mouth with the winter mon¬ 
soon; Alexander himself with the rest of the land-forces set out 
in .Sept. 3-’5, to go by the coast of Baluchistan, through the ap¬ 
palling sand-wastes of the Mekran.® 

* Beside V. Smith (citc'd belcnv) sfe Schubert, “Die Porusschlacht,” 
in Rhein. Mus. Ivi., looi, p. 543. 

*Thcrc seems nothing to fix the exact .spot of this towm; the common 
identification with Multan i.s. according to Raverty and V. Smith, 
certainly wrong. 

®For the Indian campaigns of Alexander see especially McCrindle, 
Invasion of India by Alexandrr the Great (1896) ; Vincent A. Smith, 
Early History of India (1004), and the references there given to the 
researches of Sir T. H. Holdich, Raverty and Fcmchcr; A. Anspach, 
De Alex. Masni exped. ind. (1903), 


He would seem to have kej)! down to the coast until the head¬ 
land of Ras Malan was reached, scattering before him the bands 
of Arabitac and Orilae who were the inhabitants of this well- 
j provisioned tract. For the 150 miles between Ras Malan and 
Pasni, Alexander was compelled by the natural barriers to march 
inland, and it was here that his troops sank under the horrors of 
heat and thirst and sand. The coast once regained, the way w’as 
easy; no such desert had to be traversed, when Alexander again 
.struck inland for the chief city of the Gedrosians (Pura), and 
thence made his way into Carmania. Here the spent troops rested; 
here the army of Craterus joined them, and Ncarchus came to 
announce his safe arrival at the entrance of the Persian gulf.* 

The machine of empire had not functioned altogether smoothly 
while the king had been absent, and on Alexander's reappearance 
many incapables and rogues in high office had to be replaced by 
better men. In Carmania, in Persis, comjflaints from the provinces 
continued to reach him, as well as the news of disorders in Mace¬ 
donia and Greece. New orders and appointments served to bring 
the empire into hand again, and at Susa in the spring of 324 
Alexanclcr rested, the task of conquering and compassing the 
Achaemeriian realm achieved. The task of its internal reorganiza¬ 
tion now began to occupy him—changes, for instance, in the mili¬ 
tary system W'hich tended to assimilate Macedonians and Orientals. 
The same policy of fusion was furthered by the great marriage 
festival at Su.sa, when Alexander took two more wives from the 
IVrsian royal house, married a number of his generals to Oriental 
princesses, and even induced as many as he could of the rank-and- 
file to take A.sia(ic wives. This policy did not allay the discontent 
of the Macedonian army, and when Alexaiuler in the summer of 
324 mov(“d to the cooler region of Media, an actual mutiny of 
the Macedonians broke out on the way at Opis on the Tigris. It 
was occasioned by the disc harge of the Macedonian veterans, and 
only the personal magnetism of Alexander and his threat to en¬ 
trust himself altogether to the Orientafs availed to quell it. At 
Ecbatana the death of Hephaestion for a time plunged Alexander 
into a passion of mourning. But by the winter (324-323) he was 
again active, bringing the hill-tribes on the south-west border of 
Media, the Co.s.saei, into subjection. In the spring of 323 he 
moved down to Babylon, receiving on the W'ay embassies from 
lands as far as the confines of the known world, for the eyes of 
all nations were now turned with fear or wonder to the figure 
which had appeared with so superhuman an effect upon the 
world’s stage. The embassy from Rome, howevec, is almost cer¬ 
tainly a later, and an inevitable, invention. The exiiloration of the 
waterways round about the emjiire was AlexandcT's immediate 
concern, the discovery of the presumed connection of the Caspian 
with the Northern Ocean, the opening of a maritime route from 
Babylon to Egypt round Arabia. The latter enterprise Alexander 
designed to conduct in person; under his supervision w’as prepared 
in Babylon an inimen.se fleet, a great basin dug out to contain 
1.000 ships, and the water-communications of Babylonia taken 
in hand. Innovations were carried out in the tactical system of 
the army which were to modify considerably the methods of fu¬ 
ture battle-fields. At last all was ready; the 20th of the month 
Daesius (? June 5) was fixed for the king’s setting forth. On the 
i5lh and lOth Alexander caroused deep into the night at the 
house of the favourite Medius. On the j 7th he developed fever; 
for a time he treated it as a momentary imfiediment to the ex¬ 
pedition; but on the 27th his speech was gone, and the Mace¬ 
donian army was suffered to pass, man by man, through his 
chamber to bid him farewell. On the 28th (June 13) Alexander 
died.* 

His son by Roxana, (he so-called Alexander “Aegus,” was born 
a few months later. He and his uncle Philip, as joint kings, were 
placed under the guardianship of Perdiccas, Peithon and Anti¬ 
pater in succession. After the death of Antipater (319) Roxana 
fled with him to Epirus, and was afterwards taken back to Mace- 

'Tomaschek, “Topographische Erlauterung dcr Kustenfahrt Nearchs” 
in the Sitzungsberichte der kaiscrl. Akad. d. Wissensch. of Vienna 
{Fkilosobh.-histor. Klasse, vol. exxi.); Major P. M. Sykes, Ten Thou¬ 
sand Miles in Persia (1902), pp. 166 et seq. 

*For Alexander's funeral see F. Jacoby in Rhein. Mus. (1903), pp. 
461 et seq. 
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donia, together with Olympias, by Polyperchon. All three fell 
into the hands of Cassander; Alexander and his mother were put 
to death in 310-309 by order of Cassander (Justin xiv. 6, xv. 2). 
The meaningless surname of Ae^ius, still given in some books 
to this Alexander, is perhaps derivtjd from a modern misreading of 
the text of the Astronomical Canon, AIPOT for AAAOT. 

Character and Policy.—Alexander the Great is one of the 
instances of the v’anity of appealing from contemporary disputes 
to “the verdict of posterity”; his character and his policy are esti¬ 
mated to-day as variously as ever. Certain features—the high 
physical courage, the impulsive energy, the fervid imagination— 
stand out clear; beyond that disagreement begins. That he was 
a great master of war is admitted by most of those who judge his 
character unfavourably, but even this has been seriously cjucs- 
tioned (e.g., by Beloch, Griec/t. Gcsch. iii. [i.], p. 66). There is 
a dispute as to his real designs. That he aimed at conquering the 
whole world and demanded to be worshipped as a god is the tra¬ 
ditional view. Droysen denies the former, and Niese maintains 
that his ambition w’as limited by the bounds of the Persian em¬ 
pire and that the claim to divine honours is fabulous (Hhtorischc 
Zcitsch., Ixxix., 1897, i f.). It is true that our best authority, 
Arrian, fails to substantiate the traditional view satisfactorily; 
on the other hand those who maintain it urge that Arrian's intcr- 
('sts were mainly military, and that the other authorities, if in¬ 
ferior in trustw'orthiness, are more complete in range of vision. 
Of those, again, who maintain the traditional view', some, like 
Niebuhr and Grote, regard it as convicting Alexander of mad 
ambition and vainglory; whilst to Kaerst, Alexander only incor- 
p()rates ideas which were the timely fruit of a long hi.storical 
development, d'he policy of fusing Greeks and Orientals again is 
diversely judged. To Droy.sen and Kaerst it accords with the 
historical conditions; to W. \V. Tarn, whose chapters in the 
Cambridge Modi’ni History, vol. vi., give an able .survey of Alex¬ 
ander’s career in the light of the most recent studies, it was one of 
Ale.xander’s great contributions to history; to Grote and to Beloch 
it is a betrayal of the prerogative of Hellenism. 

Some notion of the personal appearance of Alexander may be 
got from the literature and the surviving monuments. He is de¬ 
scribed as of an athletic frame, though not taller than the com¬ 
mon, and a white and ruddy complexion. The expression of his 
eyes had something “liquid and melting” (rdie o/c/udreoj/7171' 6idx- 
vaiv Kal byporriTa) and the hair whic h .stood up over his fore¬ 
head gave the suggestion of a lion. He had a way of carrying his 
head somew'hat aslant. (See especially Plut. Alex. 4; dc Alex, 
fort. ii. j.) The greatest masters of the time executed portraits of 
him, Lysippus in sculpture, Apelles in painting and Pyrgoteles in 
graven gems. Among surviving monuments, we have no com¬ 
pletely certified portraits except the Tivoli herm (now in the 
Louvre) and the coins struck by his successors. The herm is a 
dry work and the head upon the coins shows various degrees of 
idealization. There are, however, a comsiderable number of works 
which can make out a better or worse claim either to be por¬ 
traits of Alexander or to reproduce his type, and a large field of 
discussion is therefore open as to their values and classification 
( F. Kopp, Vber das liildnis Alexanders d. Grossen [ 1892]; K. J. 
Ujfalvy, Lc Type physique d’Alexandre le Grand [1902]; T. 
Schreiber, Studien iiber das Bildnis Alexanders d. Grossen [1903] ; 
J. J. Bernoulli, Die erhaltenen Durstellun^cn Alexanders d. Gros¬ 
sen [1905]). Alexander shaved clean, and set the fashion in this 
respect for the Graeco-Roman world for the next 500 years. 

The campaigns and life of Alexander did not lack conU*mporary 
historians, .some of them cyc-witnos.ses and even associates. They in¬ 
cluded the philosopher CalHslhcnos, put to death by Alexander in 327, 
whose history w'ent up to the death of Darius, Alexanders general 
Ptolemy, afterwards king in Egypt; Nearchu.s, who commanded the 
fleet that sailed from the Indus to the Persian Gulf; Onesicritus, 
who served as pilot in the same fleet, and Aristobulus who was with 
Alexander in India. Clitarchus, w'hosc highly coloured version of the 
life of Alexander became the popular authority for succeeding genera¬ 
tions, is now believed to have written in the 3rd centur>' a.d. Besides 
the historical narrative, there were w orks mainly geographical or topo¬ 
graphical left by persons like Baeton and Diognetus, whom Alexander 
had employed (as 0 vnart<nal) to survey the roads over which he 
pas.sed. All such original sources have now peri.shed. The fragments are 
collected in the Didot edition of Arrian by Karl Muller, Not reckoning 
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scattered notices, we depend principally upon five later compositions, 
Diodorus, book xvii. (c, 20 b.c.), the work of Quintus Curtius (c. 
A.D. 42), Plutarch’s (c. a.d. 45-125) Life of Alexander, Arrian’s Ana¬ 
basis and Indica (r. a.d. 150), and the relevant books of Justin’s 
abridgement (2nd cent. a.d.) of the history of Trogus (c. 10 b.c.?). 
To these we may add the Latin Itinerarium Alexandri, a skeleton 
outline of Alexander’s campiaigns dedicated to the Emperor Con- 
stnntius (.a.d. 324-301). printed at the end of the Didot edition of 
Arrian, and the Epitome Rerum Gesturum Alexandri magni, an 
abridgement made in the 4th or 5lh century of u lost Latin work 
of uncertain date, combining history with elements taken from the 
Romance (edited by O. Wagner, Leipzig, 1000). The relation of these 
works to the various original sources constitutes the critical problem 
before the modern historian in reference to the history of Alexander. 
A bibliography of modern literature bearing on Alexander w'ill be 
found connected with Mr. W. W. Tarn’s chapters in the Cambridge 
Ancient History, vol. vi. (E. R. B.) 

THE ROMANCE OF ALEXANDER 

The figure of Alexander naturally impres.sed it.self upon the 
imagination of the world which his career had .shaken. The ro¬ 
mance of Alexander is found written in the languages of nearly 
all peoples from the Indian Ocean to the Atlantic, but all these 
versions are derived, mediately or immediately, from the Greek 
original which circulated under the false name of Callisthenes. 
The Greek p.seudo-Gallisthenes (otherwise Aisopos) we possess 
in three recensions, based all ujwn a book produced in Egypt in 
the 211(1 century a.d. But this book it.self was a farrago of hetero¬ 
geneous elemenl.s—pieces of genuine history, ancient stories once 
told ill Babylon of Gilgamesh or Etanna; literary forgeries of the 
days .soon after Ale.xander, like the oldest part of the “Testament 
of Alexander,” and variations aieording to the bent of different 
time.s and peoples. In the Persian version Alexander (Iskander) 
became a son of Darius; among the Mohammedans he turned into 
a prophet, hot against idols; the pen of C'hristian monks made him 
an ascetic saint. 

The Alexander romance found its way into Europe through the 
Latin versions of the pseudo-Gallisthenes, not from the more sober 
narrative of Quintus ('urtius. The pseudo-C'allisthenes, in a 
recension which ha.s not been ])reserved, was translated into Latin 
by Julius Valerius about lh(i end of the 3rd century, and an epi¬ 
tome of this translation, also in Latin, was made some time before 
the oth century, and is introduied by Vincent dc Beauvais into 
his Speculum historiale. The first book deals with hi.s birth and 
early exploits. The trace of Alexandrian influence is to be found 
in the pretence that hi.s actual father was Nectanobus, a fugitive 
king of Egypt. The latter was a great magician, able, by operating 
upon waxen figures of the armies and ships of his enemies, to ob¬ 
tain comiilete power over their real actions. Obligc^d, however, to 
tlc‘e to Pella in Macedonia, he established himself as an a.strologer, 
and as such was con.sulted by the childless 01 yiYipia.s. Having 
promi.sed that /c'us ^mmon would vi.sit her in the form of a 
dragon, he him.self assumed the disgui.se. In due course Alexander 
was born, and Philiii's suspicions werre overcome by a .second 
appearance of the dragon, which was held to prove the divine 
fatherhood. The child was small and somewhat deformed, but of 
great courage and intelligence. When he was twelve’years old he 
was instructed in starcraft by Nectanebus, who was killed by a 
fall into a pit, into which he had been playfully pu.shcd by Alex¬ 
ander. The first book al.so relates his conquests in Italy, Africa, 
Syria and Asia Minor; his return to Macedonia and the submission 
of Greece. The second book continues the hi.story of his con- 
que.sts, and the third contains the victory over Porus, the rela¬ 
tions with the Brahmans, the letter to Aristotle on the wonders of 
India, the hi.slories of Candace and the Amazons, the letter to 
Olympias on the marvels of Farther Asia and lastly the account 
of Alexander's death in Babylon, 

The most widc.sprcad Latin version of the story, however, was 
the Ilistoria de proeliis, printed at Strasbourg in i486, which 
began to super.sede the Epitome of Julius Valerius in general fa¬ 
vour about the end of the i3lh century. It is said to have been 
written in the 10th century by the Neapolitan arch-presbyter 
Leo. Auxiliary sources for the mediaeval romance-writers were: 
the opuscule (4th century) know-n as Alexatidri magni iter ad 
Paradisum, a fable of Eastern origin directed against amliition; 
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the Itinerarium Ahxandri (340), based partly on Julius Valerius 
and dedicated to Constaris, son of the emperor Constantine; the 
letter of Alexander to Aristotle (Epist. de situ et mirabilibus 
Indiiie) and the corres{)ondcnce between Alexander and the king 
of the Brahman*', Dindirnus, both of which are often contained in 
rnss. of the Epitome; and the treatise (based on a lost history of 
Alexander by Onesicritus), Dc genlibus Indiae et Bragmanibus, 



The cenotaph or Alexander the great at Constantinople 

ascribed without certainty to I’alladius (d. r. 430), successively 
bishop of i lelenopolis and Aspona. 

In the Lthiopic versions we iind the (ireek gods in the guise of 
Enoch, Elijah, etc., while I’hilip is a Christian martyr, and Alex¬ 
ander himself a great apostle, even a saint; ciuotations from the 
Bible aie frequent. Syriai and Armenian versions were made in 
the 5th century. J’ersians and Arabs told the deeds of Iskander; 
and Firdou.si made use of the story in the Shdhndma. Another 
('arly I’ersian j)ocl, Nizami, made the story .sjx-cially his own. In 
the iith century Simeon Seth, protovestiarius at the Byzantine 
court, translated the fabulous history from the Persian back into 
Creek. 

'Fhe Alc.xandcr legend was the theme of poetry in all European 
language.s; six or seven German poets dealt with the .subject, and 
it may be read in French, English, Spanish, Danish, Swedish, Ice¬ 
landic, Flemish and Bohemian. 

French.—The principal extant French romances based on the 
Alexander legend are; (i ) A fragment by Alberic of Besanqon 
(more proi>erly Briamjon), nth century; (2) Li romans d’Alex¬ 
andre, ijth century, by Alexandre dc Bernai and other poets, in 
rhymed verse; (3) VlHstoire du noble et vaillant roy Aiixandrc le 
Grant (1500), a prose romance taken from the Ilistoria dr 
proeliis; and the Alexandreis (f.ii8o) of Gaultier de ITsIc or de 
Ghatellon, a I,at in poem based on Quintus Curtius. 

English Versions.—The letter from AJexander to Arfstotle 
and his correspondence with Dindimus are found in Early English 
versions dating from the nth century. The Monk in Chaucer's 
Canterbury Tales prefaces his account of Alexander with the 
statement that his story is so common— 

That every wight th.at hath discrecioiin 
Hath herd somewhat or all of his fortune. 

There exist fragments of an English alliterative romance on the 
subject written in the west midland dialect, dating from the second 
half of the 14th century. Another alliterative poem in the north¬ 
ern dialect, of 15th-cenliiry origin, is based on the Ilistoria de 
proeliis. Earlier than any of these is the rhyming Lyfc of 
Misaumler {c. 1330). W'hich is printed in H. "Weber’s Metrical 
Romanees (vol. i.. iSio*. The Scots ftuik of the most noble and 
vailyzeand Conqueror Alexander the Great, printed by Alexander 
.Arbuthnot (d. 15S5) about 1580, reprinted in 1831 for the Banna- 
tyne Club, contains three epi.sodes of the cycle, the ‘'Forray of 
Gadderis” (not taken from the Fuerre de Cadres, but from the 
i-lj-sawr de Tyr in the Romans d’Aiixandrc), ^‘The Avowes of 
Alexander” and “The Great Battel of Effesoun,” taken from the 
Voeux du paon. A Buke of the Conqueror Alexander the Great by 
Sir Gill)ert Hay (rt. 1456) is in ms. at Taymouth Ostle. 

Bibi-iooraphy,—T he be.'^t sketrh of the Alexander romanee literature 
is by Paul Meyer, .itrxandrc le grand da$is la UtUrature franioise 


au moyen age (1886). The first volume contains some French texts, 
and the second a detailed discussion of the various versions from 
the pseudo-Callisthenes downwards. See also J. Zachcr, Pseudo- 
Callisthcnes, Forschungen zur . . . Alexandersage (Halle, 1867), and 
for Oriental versions, T. Noldckc, “Beitrage zur Gcschichte des Alex- 
anderromams” (Denkschriften der^ ksl. Akad. d. Wissenschafien, Phil.- 
hist. Klaise, vol. 38: Vienna, 1890). For early printed versions see 
Brunet, Manuel du Hbraire, s.v. "Alexandre.” 

The text of the p.seudo-Callisthenos was edited by C. W. Muller 
from three mss. in the Bibl. Nat. and printed in the Arrian of the 
Coll. Didot (Paris, 1846), and by H. MeuscI (Leipzig, 1871) from 
a Leyden ms. A. Mai ed. Juliu.s Valerius (Milan, 1817). Itinerarium 
Ale.xandri (Cla.ss. Auct. vol. vii.; Milan, 1835); J. Zachcr, Alex, iter 
ad Pnradisum (Regensburg, 1859) ; and the Epitome (Halle, 1867) ; the 
Oxford ms. of the Epitome was edited by G. Cilli (Strasbourg, 1905) ; 

G. Landgraf, Dir “Vita Alexandri” . . . drs Archpreshyier Leo {His- 
toria de proeliis) (Erlangen, 1885) ; Alexander’s letter to Aristotle 
and his correspondence with Dindimus are included in the Teubner 
edition of Julius Valcriu.s (cd. B. Kiibler, Leipzig, 1888). A newly 
discovered anonymous Epitome was edited by O. Wagner (Leipzig, 
1000). 

The fragment by Alberic was edited by P. Heyse (Berlin, 1856) ; 
Lamprecht'.s German text by H. Weismann (Frankfurt, J850) and 
by C. Kinzel (Halle, 1S84) ; the Alexandreis of Gaultier de Lille, by 
F. A. Miildcncr (Leipzig, 1863) ; an Icelandic prose version (c. 1250) 
of the same, Alexanders Saga, by C. R. Unger (Christiania, 1848) ; 
Li Romans d’Alixandre, by H. Michelant (Stuttgart, 1840) ; the Ethio- 
pic version by E. A, T. Wallis Budge (1896, with English translation) ; 
the Syriac text of p.seudo-Callisthenes by Budge (Cambridge, 1880). 

Besidc.s the Engli.sh editions quoted in the text, the alliterative Eng¬ 
lish poems were partially editerl by J. Stevenson for the Roxburghe 
Club (1849). There is a great deal of information on the various 
texts in H. L. Wood’s Catalogue of Romances in the British Museum 
(1883, vol. i., pp. 94 et seq.). Among other works see E. Rohde, Der 
griechische Roman (2nd ed., Leipzig, iQOo) ; F. Kamj)ers, “Alex. d. 
Grosse iind die Idee des Weltimperiums in Prophetic und Sage” (in 

H. Granert’s Studicn, etc., Freiburg, 1001); Adolf Ausfcld, Der 

griechische Alexanderruman (Leipzig, 1907), edited after the author’s 
death by W. Kroll. (X ) 

ALEXANDER (1461-1506), king of Poland, succeeded his 
brother John Albert in 1501. He carried on the hopeless struggle 
of the crown against the growing power of the Polish senate and 
nobles, w-ho deprived him of financial control and curtailed his 
prerogative. For want of funds, Alexander wais unable to assist 
the Grand Master of the Order of the Sword against Muscovite 
aggression, or prevent Tsar Ivan III. from ravaging Lithuania 
with the Tartars. The utmost the king could do was to garrison 
Smolensk and other fortresses and employ his wife Helena, the 
tsar’s daughter, to mediate a truce between his father-in-law and 
himself. Only the death of Stephen, the great hospodar of Mol¬ 
davia, enabled Poland .still to hold her owm on the Danube. The 
liberality of Pope Julius H., who granted Alexander Peter’s 
Pence and other financial help, enabled the Polish king to re¬ 
strain somewhat the arrogance of the Teutonic Order in the 
Prussian provinces. Alexander died on Aug. 5, 1506. 

See V. Czerny, The Reigns of John Albert and Alexander Jagiello 
(Pol.) (Cracow, 1^82). 

ALEXANDER 1 . (c. 1078-1124), king of Scotland, was the 
fourth son of Malcolm Canmore by his wife Margaret. On the 
death of his brother Edgar in 1107 he became king of Scotland 
north of the Forth and Clyde, southern Scotland being reserved 
tor his brother Da\nd. He founded many abbeys and bishoprics, 
among them Inchcolrn and Scone. He died April 27, 1124 (^cr* 
ScoTLAKD, History). 

ALEXANDER II. (1198-1249), king of Scotland, son of 
William the Lion, whom he succeeded in 1214. He joined the 
English barons in their struggle against King John, marched into 
England and besieged Norham Castle in 1215. In 1217 he again 
invaded England but eventually made peace with Henry III., 
and the understanding was strengthened by his marriage with 
Henr>’’s sister, Joanna, in 1221. 

Peace with England was broken over a claim by Henry for 
homage from the Scottish king, and again by a threat of invasion 
in 1243, but both disputes were amicably settled. Alexander 
attempted to reduce the W’estem Isles, which were dependent 
on Norway, as he had already reduced Arg>'ll, but while on an 
expedition for the purpose he died at Kcrrera July 8, 1249. 

ALEXANDER III. (1241-1285), king of Scotland, son of 
Alexander II. by his second wife Mary de Coucy, succeeded to 
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the throne in 1240, at the age of eight. The years of his minority 
were marked by an embittered struggle rfor the control of affairs 
between two rival parties, the one led by Walter Comyn, earl 
of Mcnteith, the other by Alan Durward, the justiciar. At the 
marriage of Alexander to Margaret of England in 1251, Henry 
III. seized the opportunity to demand from his son-in-law 
homage for the Scottish kingdom, but the claim was refused. 

On attaining his majority, Alexander laid formal claim before 
the Norwegian king Haakon for sovereignty over the Hebrides, 
where Scandinavians had settled since the gth century. Haakon 
replied by a formidable expedi¬ 
tion in 1263. Sailing round the 
*vest coast of Scotland he halted 
off Arran, where negotiations 
were opened. These were pro¬ 
longed by Alexander until the 
autumn storms should begin. 

At length Haakon attacked 
only to encounter a terrific 
storm which greatly damaged 
his ships. The battle of Larg.s 
(Oct. 12, 12O3) was indecisive. 

But even so Haakon’s position 
was hoiieless. Bafiled he turned 
homewards, but died on the 
way. 

In J266 Haakon's successor 
concluded a treaty by which the 
Isle of Man and the Western Isles were ceded to Scotland in 
return for a sum of 4,000 marks in four yearly payments, Orkney 
and Shetland alone being retained for Norway. The marriage 
of Alexander’s daughter, Margaret, to Eric, son of King Magnus, 
was also agreed. Towards the end of Alexander’.s reign, the death 
of all his three children within a few years made the Cjue.stion of 
the succession one of pressing importance. 

In 1284 he induced the Estates to recognize as his heir- 
presumptive his grand-daughter Margaret, the “Maid of Nor¬ 
way,’’ and next year the desire for a male heir led him to con¬ 
tract a second marriage. Alexander was killed by a fall from 
his horse in the dark while riding to visit the queen at Kinghorn 
on March 16, 1285. The “Lament for Alisaundcr,” cited by 
Wynton, written in praise of Alexander III., is one of the earliest 
Scottish [loems extant. 

ALEXANDER (ALEXANDER OBRENOVICH) 

(1876-1903), king of Serbia, was born on Aug. 14, 1876. On 
March 6, 1889, bis father, King Milan, abdicated and proclaimed 
him king of Serbia under a regency until he .should attain his 
majority at 18 years of age. King Alexander, on April 13, 1893, 
being then in his 17th year, proclaimed himself of full age, and 
took the royal authority into his own hands. His action was 
popular, and was rendered still more so by his appointment of 
a radical ministry. 

In May 1894 King Alexander abolished the liberal constitution 
of 1889 and restored the conservative one of 1869. His attitude 
during the Turco-Grcck war of 1897 was one of strict neutrality. 
In 1898 he appointed his father coramandcr-in-chief of the Serb¬ 
ian Army, and from that time, or ratjier from his return to Serbia 
in 1894 until 1900, ex-King Milan was regarded as the de facto 
ruler of the country. But while, during the summer of 1900, 
Milan was at Carlsbad making arrangements to secure the hand of 
a German princess for his son. King Alexander suddenly announced 
his engagement to Mme. Draga Mashin, a widow, formerly a 
lady-in-waiting to Queen Natalie. Ex-King Milan gave up his 
post, the government resigned, and King Alexander had great diffi¬ 
culty in forming a new cabinet. But the Tsar Nicholas congratulated 
the king on his engagement and agreed to act as principal witness 
at the wedding. The marriage was celebrated on Aug. 5, 1900. 

Alexander tried to reconcile political parties by granting on his 
own initiative a liberal constitution (April 6, 1901), introducing 
for jjie first time in the constitutional history of Serbia the system 
of two chambers (skupshtim and senate). This did not reconcile 
the army, which was alarmed by the rumour that one of the 


two unpt)pular brothers of Queen Draga, Lieut. Nicodiye, was to 
be proclaimed heir-apparent. Meanwhile Alexander suspended 
(March 1903) the constitution for half an hour, time enough to 
publish the decrees by W’hich the old senators and councillors of 
state were dismissed and replaced by new ones. This arbitrary act 
naturally increased the general di.scontent. It was thought that 
with a packed senate and a large government majority in the 
skupshthm King Alexander would not hesitate any longer to pro¬ 
claim Queen Draga’s brother as the heir to the throne. Ostensibly 
to prevent this, but in reality to replace Alexander Obrenovich 
by Peter Karagjorgjvi6, a military con.spiracy was organized. 
The conspirators penetrated into the palace and savagely mur¬ 
dered King Alexander and Queen Draga in the early morning of 
June II, 1903. ( 5 ee Serbia; History.) 

ALEXANDER L, king of the Serbs, Croats and Slovenes 
(1888-1934), was born at Cctinjc on Dec. 4, 1888, the second son 
of Prince Peter Karagjorgjcvic, later king of Serbia, and of 
Zorka, third daughter of Prince Nicholas of Montenegro, His 
mother died in 1890, and during hi.s early years he shared the 
exile of his father at Geneva. In 1899 was sent to St. Peters¬ 
burg (Leningrad) to be educated, and in 1904 entered the corps 
dt’s pages at the tsar’s court. It wa.s not till 1909 , nearly six 
years after his father's election to the Serbian throne, that the 
young prince came to reside permanently in Serbia. Soon after 
his return hi.s elder brother. Prince George, was obliged to re¬ 
nounce the succession (March loog), owing to his unbalanced 
temperament, and various incidents that occurred during the 
Bosnian crisis; and Alexander was thereupon formally recog¬ 
nized as crown prince. On the outbreak of the Balkan war 
(i0i2) he assumed nominal command of the 1st Army and won 
his spurs at the battle of Kumanovo, subsequently serving with 
distinction in the campaigns against Turkey and Bulgaria. 

On June 24, 1914 King Peter, whose health had completely 
broken down, appointed him prince regent, and he thu.s held 
the position of commander-in-chief when the World War broke 
out. He remained permanently at army headquarters, and 
shared wdth his soldiers all the privations of the retreat through 
Albania. On reaching the coast he fell ill and underwent a serious 
operation, but when already convalescent resolutely declined the 
proffered assistance of an Italian destroyer which had been sent 
to convey him across the Adriatic; he remained till all the 
refugees had been transported into safety, and eventually found 
his way on foot to Durazzo. After the exiled Serbian Govern¬ 
ment had established itself at Corfu, Prince Alexander and M. 
PaSic paid visits to Paris and London, where the prince was 
received with warm ovations. On Ajiril 5, 1916, on receiving an 
important deputation of British sympathizers (led by the arch¬ 
bishop of Canterbury, the lord mayor, Lord Milner and Sir 
Edward Carson), he publicly identified the dynasty with the 
cause of unity, expressing his conviction that in the final victory 
“our Yugoslav people, united in a single state, will have their 
part.” 

During the rest of the War he remained at Serbian head¬ 
quarters and shared his army’s victorious advance in Oct. 1918. 
On Dec. i delegates of the Yugoslav National Council in Zagreb 
formally recognized him as regent in all the Yugo.slav provinces 
of the former dual monarchy, and he assumed the title of 
“prince-regent of the Serbs, Croat.s and Slovenes.” The attempt 
made upon his life on June 29, 1921, after he had taken the oath 
the previous day to the new Yugoslav constitution, was the out¬ 
come, not of any personal unpopularity, but of the subversive 
aims of the Communists and other revolutionary groups, who 
hoped to create confusion in the new stale, owing to the lack of 
a direct heir to the throne. On Aug. 16, 1921 Prince Alexander 
succeeded his father as king of Yugoslavia. On June 8, 1922 he 
married Marie, second daughter of King Ferdinand of Rumania, 
and on Sept. 6, 1923 an heir was born, who received the name of 
Peter, a second son being called after Tomislav, the first Croatian 
king. 

King Alexander inherited from his father a respect for con¬ 
stitutional and parliamentary traditions, which was conspic¬ 
uously lacking in his predecessors of the Ohrenovi(i dynasty; 
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unil his influence was rt'jx'aU’Wly exercised behind I he scenes 
to smooth flown tho acerbities of party strife. He was largely re¬ 
sponsible for the recoruiliation in 1925 between the Serbian Radi¬ 
cals under M I’asir and the Croat Peasant Party under M. Radic. 
On Oct. 9, 19,^4, while visiting France, King Alexander, together 
with M. Uarthou. the French foreign minister, was killed by a 
Croat a.ssassin at Marseilles. See Yugoslavia. fR. W S -W ) 
ALEXANDER (Allxandf.k of Hattenberg) (i857-;893), 
first prince of Bulgaria, born on April 5, 1H57, was the second 
son of Prince Alexander of He.s.se and the Rhine by his morganatic 
marriage with Julia, Countess von Hauke, who received the 
title of princess of Battenbcrg. Prince Alexander was nephew 
of the Tsar Alexander II., who had married a sister of Prince 
Alexander of Hesse. In his boyhood and early youth he was 
frequently at St. Petersburg (now Leningrad), and he accom- 
’jianied his uncle during the Bulgarian campaign of 1877. When 
Bulgaria under the Berlin Treaty was constituted an auton- 
oiTU)Us principality under the suzerainty of Turkey, Prince Alex¬ 
ander was elected prince of Bulgaria at the instance of the tsar. 
He was at that time serving in the guards at Potsdam. He trav¬ 
elled to Bulgaria via St. IVtersburg, and took the oath to the new 
constitution at 'Fmovo on July 8, 1H79. The new ruler was 22 
years of age, and chose his advisers at first from the Russophil 
conservative .side, and, finding the liberals irreconcilable, he sud¬ 
denly (May 9, i88n issued a proclamation demanding ab.solutc 
pow'cr for himself for seven years and appointing a Ru.ssian gen¬ 
eral, Ernroth. as head of the administration. This edict was 
ratified by a Cirand Sobranje .summoned for the purpose. But 
Alexander found himself in reality under the tutelage of two 
Russian geni'rals, Soholeff and Alexander Raulbars, sent from St 
Petersburg, lie chafed under the restraint, joined hands with his 
subjects, and restored the constitution (Sept. 18, 1883). The com 
sequent breach with Russia was widened in 18H5 when Alexander, 
who had been forewarned of the coup d'etat at Philippopoli: 
which deposed the governor-general of Eastern Rumelia and pro' 
claimed union with Bulgaria, entered i’hilippopolis on Sejit. 
and a.ssumcd the gov’ernment. 

The tsar struck bis nephew's name off the Russian army list, 
and recalled the Russian officers. Alexander strengthened his jjosi- 
tion by his brilliant defence against the Serbian invasion and the 
victory at Slivnit.sa, Nov. and the capture of Pirot. The 

sultan, in 1880, agreed that Alexander should be governor-general 
of Eastern Rumelia for five years. The Bulgarians would have 
liked a more explicit arrangement, and on the night of Aug. 20, 
1886, (he prince was kidnapped, compelled to abdicate, and 
handed over to the Russians. In a fortnight he W'as back at Sofia, 
but an abject telegram to the tsar had destroyed his jirestige 
with his subjects, and the hostility of the tsar and of Bismarck 
drove him to abdicate in earnest on Se[)t. 8, 1886, 

He spent the re.st of his life principally at Graz, where he ilied 
on Oct. 23 1893. 

.SVc especially K. G, Costi. Fiirst Alexander von Battenherg (2nd ed. 
Vienna, 1938); also Koch, FUrst Alexander von Bulgaricn (Darmstadt, 
1887; English translation. 1887); Matveyev. Bul^arien nacit dem Ber¬ 
liner Congress (Petersburg, 1887) ; Hourchier, “Prince Ale.vander of 
liattcnburg," in Fortttighlh Rcvieu<, Jan. 1894. 

ALEXANDER, despot of Pherae in Thessaly from 369 to 
358 H.c. His tyranny caused the Aleuadac of Larissa to invoke the 
aid of Alexander II. of Macedon, but after his withdrawal Alex¬ 
ander treated his subjects as cruelly as before. The Thessalians 
now applied to Thebes; Pelopidas, who w»as sent to their assistance, 
was treacherously thrown into prison (308), and it was necessary 
to send Epaminondas with a large army to secure hi.s relca.se. 
Alexander's conduct caused renewed intervention; in 364 he was 
defeated by the Thebans at Cynoscephalae, where Pelopidas fell. 
Alexander was at last compelied by Thebes to acknowledge the 
freedom of the Thessalian cities, to limit his rule to Pherae, and to 
join the Boeotian league. He was murdered by his wife’s brother 
at her instigation. \ 

ALEXANDER, son of Numcnius. Greek rhetorician, 
flourished in the first half of the second centur>' a.d,, author of a 
treatise on rhetoric (ITcpi rCiv rtjs 6iaRolar Ktd rrjs ! 

crxTjfiArwi'), of which only an abridgment is extant; it was fol- i 


lowed as an authority by later writers. Later epitomes were made 
in Latin by AquiJa Romanus and Julius Rufmianus under the title 
Dc Figuris Sententiariim ct Eloentionis. 

Text in Spengel, Rhetores Gracci (185O). 

ALEXANDER, DE ALVA STANWOOD (1845-1925), 

American lawyer and political historian, was born in Richmond, 
Me., on July 17, 1845. He enlisted in the Union army in 1862 
and served until the end of the Civil War. Following his gradua¬ 
tion at Bowdoin college, Brunswick, Me., in 1870, he was editor 
of the Daily Gazette, Ft. Wayne, Ind., in 1871-74, and was secre¬ 
tary of the Indiana Republican State committee in 1874-78. He 
was admitted to the bar and practised law in Indianapolis, Ind., 
from 1877 to 1881, served in the U S. Treasury department from 
1881 to 1885, and then resumed law practice in Buffalo. New 
York. Engaging in politics, he was elected Republican •representa¬ 
tive in Congress for seven consecutive terms, 1897-1Q11. He 
lied in Buffalo, N.Y., on Jan. 29, 1925. 

He published a valuable Political History oj the State of New York 
(1906-09); History and Procedure of the House of Representative.’: 
(Boston, 1916) and Four Famous Ncio Yorkers (1923), a continuation 
of his Political History. 

ALEXANDER, SIR GEORGE (1858-1918), English 

actor, whose family name was Samson, was born in Reading 
on June 19, 1858, and died on March 16, 1918. He made his first 
appearance on the London stage as Caleb Deccie in Two Roses 
in 1881 with Irving at the Lyceum. In 1891 he became manager 
of the St. James’s theatre. There he produced a number of 
successful plays by Gscar Wilde, Pinero, ('. Haddon Chambers, 
FI. A. Jones, Alfred Sutro and others, he himself taking the lead¬ 
ing roles. Sir George Alexander was the type of the successful 
actor-manager on the London stage in the beginning of the 20th 
century. In 1907 he was elected a member of the London 
County Council as a municipal reformer. He received a K.C.B. 
in 1911. 

ALEXANDER, SIR JAMES EDWARD (1803-1885), 

British general and traveller, wa.s born on Oct. 16, 1803, and died 
on April 2, 1885. He was largely responsible for (he preservation 
and transfer to England of the obelisk, Cleopatra’s Needle, in 
1877. 

His varied experiences provided material for a large number of 
books, among which were Travels from India to England (1827); 
Transatlantic Sketches (1833); An Expedition of Discovery into the 
Interior of Africa (1838). 

ALEXANDER, JEROME ( 1876- ), American chemist, 

was born in New York city, on Dec. 21, 1876. He graduated in 
1S96 from the College of the City of New York from which in 
1899 he received the degree of master of science. He was an offi¬ 
cial and chief chemist for various companies from 1896 until 1921, 
when he began individual practice as coiLsulting chemist and engi¬ 
neer. In connection with this work he spnecializecl in the chemistry 
of colloitbi and was an early investigator in America with the ultra¬ 
microscope. He published Colloid Chemistry (1919) and, in col¬ 
laboration with numerous scientists. Colloid Chemistry, Theoreti¬ 
cal and Applied (1926). In 1909 he translated Richard Zsig¬ 
mondy’s Colloids and the Ultramicroscope. His writings include 
Iso the sections “Glue and Gelatin” and “Colloid Chemistry’’ in 
Roger’s Industrial Chemistry*(iqi2), the article “Albuminoids or 
Sclcroproteins” in Allen’s Commercial Organic Analysis (1913), 
and the chapter “Colloid Chemistry” in Liddell’s Handbook for 
Chemical Engineers (1920C 

ALEXANDER, JOHN WHITE (1856-1915). American 
painter, was born in Allegheny (Pa.), Oct. 7, 1856. He was left 
an or|>han when very young, became an illustrator for llarpeCs 
Magazine, studied in Europe, became a pupil of the Royal Acad¬ 
emy at Munich, and also worked in Venice, in Holland and in 
Paris, where he attracted much attention by his exhibition at 
he Salon of two female portraits entitled “Gris” and “Noir.” 
He became a member of the Society Nationale des Beaux Arts 
(Paris), of the National Academy of Design (New York), of 
which he w'as president 1009-15, of the International Sodety 
(London), and of the \’ienna and Munich societies of painters. 
In 1901 he was made a Chevalier of the Legion of Honour. He 
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executed dccoraliv’e panels for the Conpressional librarj*, Wash¬ 
ington (D.C.), and a large decoration for the Carnegie institute. 
Pittsburgh (Pa.), and his works include numerous portraits and 
subject pictures. He died in New York June i, 1915. 

ALEXANDER, WILLIAM (18:4-1011). Protestant arch¬ 
bishop of Armagh and primate of all Ireland, was bom at London¬ 
derry on April 13, 1824, and educated at Tonbridge school and 
Hrasenose college, Oxford. He was made bishop of Derry and 
Raphoe in 1867, and was elevated to the primacy in 1S06. His 
[)oems W’ere collected in 18S7 under the title of St. Ausustific's 
Holiday, and other Poems. 

His wife, Cecile Frances Humphreys (1818-1895), wrote 
some tracts in connection with the Oxford movement, but is 
famous as the author of “Jesus calls us o'er the tumult,’* “There 
is a green hill far away,” and other w'ell-knowm hymns (nearly 
400 in all). A collection of her verse was published in 1896. 
ALEXANDER, WILLIAM LINDSAY (1808-1884), 

Scottish divine, born at Leith, Aug. 24, 1808, and died Dec. 20, 
1884. Educated at St. Andrews and Edinburgh, he was classical 
tutor at the Blackburn Theological Academy (1827’), minister of 
North College street church, Edinburgh (1834), editor of Kitto’s 
Biblical Encyclopaedia (1861), a member of the committee ap- 
I)ointcd to revise the Old Tt‘stamcnt (1870), and principal of the 
Edinburgh Theological Plall (1877). 

ALEXANDER AETOLUS, of Plcuron in Aetolia, Greek 
poet and man of letters, llouri.shed about 280 n.c. He was com¬ 
missioned by Ptolemy Philadelphus to arrange the tragedies and 
satyric dramas in the library of Alexandria; in 276 he went to the 
court of Antigonus Gonalas, king of Macedemia. He was one of 
the Alexandrian tragic Pleiad. Wc know the title of only one of 
his plays f.Astragalisiac) . He also wrote short epics, epigrams, 
and elegies, the considerable fragments of which show learning 
and elocjuence. 

Mcnneke, Analecta Alexandrina (1853) ; Pergk, Portae Lyrici Graeci; 
Couut, La Poesie alexandrine (1882). 

ALEXANDER BALAS {i.e., “lord”), a native of Smyrna 
of humble origin, gave himself out to be the .son of Antiochus IV. 
Epiphanes and heir to the Syrian throne. His claims were rec¬ 
ognized by the Roman senate. At first unsuccessful, he finally 
defeated the reigning king Demetrius Soter in 150 b.c. and made 
him.self king. But in 146 Demetrius’ son, with the help of Alex¬ 
ander's father-in-law, Ptolemy Philometor, defeated him in a 
pitched battle near Antioch in Syria. He fled for refuge to a 
Nabataean prince, who murdered him. 

.SVr I Marcab. 10 et .seq.; Justin xxxv. i and 2; Josephus, Antiq. 
xiii. 2; Appian, Syr. 67; Polybius xxxiii. 14. 

ALEXANDER CORNELIUS, Greek grammarian sur- 
named Poi.yiiistor from his great learning, born at Miletus, be¬ 
came a Roman citizen in 82 ii.c., after being taken prisoner in the 
Mithridatic war. Of the extant fragments of his works (which 
were mainly historical and geographical) (Mueller, Iragmenta 
Ili.storicorum Graecorum, iii.), those relating to the Jews arc 
important as containing quotations from lost Jewish authors. 

ALEXANDER JOHN, First Prince or Rumania: see 
CuzA, Alexander John. 

ALEXANDER NEVSKI (i 220-1263), Russian hero and 
saint, grand duke of Vladimir, spent the early years of his life in j 
constant warfare with the Germans, Swedes and Lithuanians, who j 
sought to rescue Novgorod and Pskov from Russia. He is called | 
Nevski from his victory over the Swedish general, Birger Jarl, on 
the banks of the Neva Quly 15, 1240). Two years later his defeat 
of the knights of the Teutonic Order on Lake Peipus (April 5) 
compelled them to renounce their conquests. In 1252 the grand 
khan appointed Alexander grand-duke of Vladimir in place of his 
elder brother Andrew. Alexander thenceforth did his best to pre¬ 
vent any possible pretext for a new Tatar invasion. In 1262 he 
obtained a mitigation of the tribute, and the abolition of the mili¬ 
tary service hitherto rendered by the Russians to the Tatars. The 
Orthodox Church canonized Alexander for his services to his 
country. 

See Sergyei Mikhailovich Solovcv, History of Russia (Russ. 2nd ed. 
1897, vol. iii.). 


ALEXANDER OF APHRODISIAS, pupil of Aristocles 
of Mcs.scnc, Greek commentator on the w'ritings of Aristotle, and 
styled, by way of pre-eminence, 6 i^vy-nrijs (“the expositor”), 
was a native of Aphrodi.sias in Caria. He came to Athens towards 
the end of the 2nd century a.d.. became head of the Lyceum and 
lectured on peripatetic philosophy. The object of his work W'as 
to free the doctrine from the syncretism of Ammonius and to re¬ 
produce the pure doctrine of Aristotle. Commentaries by Alex¬ 
ander on the following work.s of Ari.stollc arc still extant: The 
.Analytica Priora, i.; the Topica ; the Meteorologica ; the De Settsu ; 
and the Metaphysica, i.-v., together with an abridgment of what 
he wrote on the remaining books of the Metaphysica. The most 
important of Alexander’s other extant works are On Fate, in which 
he argues against the Stoic doctrine of necessity; and On the Soul, 
in which he contends that the uruleveloi)ed reason in man is 
material (vovs v\lk 6 s) and inseparable from the body. He argued 
strongly against the doctrine of immortality. He identified the 
active intellect (eoev ■jroiTjrtxis'), through whose agency the poten¬ 
tial intellect in man becomes actual, with God. 

Several of Alexander’s works were published in the Aldino edition 
of Aristotle (Venire, 140S-08) ; his De Fato and De Anima W'crc 
printed along with the works of Themistiu.s at Venire (1534); the 
former work, which has been Iraiislaled into Latin liy Grotius apd 
also by Schullhess, was edited by J. C. Orelli (Zurich, 1824); and 
his commentaries on the Metaphysica by H. Honitz (Berlin, 1847). 
J. Nouri.s.son has treated of his doctrine of fate, Dc la liberty et du 
hazard (Paris, 1870). 

See pERirATF.Tirs {ad fin.)] ALr:xANi)KiSTs; Pomponazzi, Pietro; 
also A. Apelt, “Die Schrift d. Alex. v. Aphr.,” Philologus, xlv. (1886) ; 
C. Kuelle, “Alex. d’Aphr. et le jiretendu Alex. d’AIexandrie,” Rev. 
des eludes grecques, v. (1892) ; E. Zeller’s Outlines of Gk. Phil. (Eng. 
trans. cd. 1905. p. 299). 

ALEXANDER OF HALES (Alexander Halensis), 
known as Doctor Irrefracabilis, was one of the first English 
scholars and theologians to make his influence fell in Paris. Born 
c. 1175 in Oloiicester.shire, he went to .study at Paris, W’hcre he 
became a master of arts sometime before 1210. About 1231 he 
entered the Friars Minor, and after his appointment as the first 
magister regens of the chair of theology held by his order in the 
university became celebrated as a teacher. John of Rochelle, 
Bonaventura and probably Roger Bacon were among his pupils. 
He died in 1245. Roger Bacon tells us that Alexander's Summa 
Theologiae weighed more than a horse and was not entirely of his 
own composition. The latter statement is well substantiated, and 
pending publication of the critical edition which is being made 
by the Franciscans of (Juaracchi little can be said with certainty 
about Alexander’s theories. We know that he attempted to corre¬ 
late the predominating Augustinianism of his day with the newly in¬ 
troduced philosophy of Aristotle and the Arabians, and apart from 
the doctrines that were common to the scholastics {sec Scholas¬ 
ticism) we find in him theories that were to become character¬ 
istic of the Franciscan school. He admits the plurality of forms, 
the independence of body and soul, the existence of an intelligible 
matter or potency in all spiritual creatures, and the Augustinian 
theory of Divine Illumination in knowledge. Alexander’s Summa 
Theologiae (best edition, Venice 1576) was ex|ensively utilized 
by Albert the Great, St. Thomas, and St. Bonaventura. 

Bibliography.—S ec J. Endres, “Dcs A. von H. Lcbcn und p.sychol. 
Lchre,” in Philos. Jahrb. (18H8) ; J. Guttmann, “A. dc H. ct le ju- 
daisme” in Rev. Rtudes Juives (1890) and Die Scholastik des drei- 
zehnten Jakrhunderts in ihren Beziehungen zum Judenium (1902) ; P. 
Minges, “Zur P.sychologic dcs .A. von H.” in Philos, Jahrb. (1915). 

ALEXANDER OF TRALLES (ALEXANDER 
TRALLIANUS), Greek physician, born at Tralles in Lydia, 
lived probably about the middle of the 6th century b.c. The Greek 
text of his Bi/ 3 XIa larpiKh. was printed at Paris in 1548 and his 
De Litmbricis at Venice in 1570. 

See E. Milward, Tratlianus Reviviserns (17.34I : M. Neuberger, i/BlOEy 
of Medicine vol. i. (1910); T. C. Allbutl, Greek Medicine in Rome (1921). 

ALEXANDER SEVERUS (Marcus Aurelius Severus 
Alexander) (208-235), Roman emperor from a.d. 222 to 235, 
was bom at Area Caesarea, in Phoenicia, on Oct. i, 208. He was 
the son of an imperial procurator. In 221 his grandmother, Julia 
Maesa, persuaded her nqihew, the emperor Heliogabalus, to adopt 
him as successor and create him Caesar. In the next year, on 
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March n, Heliogafialus was murdered, and Alexander was pro¬ 
claimed ernpcTor by the Praetorians and accepted by the senate. 
He was then a mere lad, amiable, well-meaning, but entirely under 
the dominion of his mother, Julia Marnmaea, who surrounded him 
with wise counsellors, but who alienated the army by extreme 
parsimony, while neither she nor her son h-'id a strong enough hand 
to keep light the reins of military discipline. Mutinies became 
irequent in all parts of the empire; to one of them the life of the 
jurist and praetorian praefect, Ulpian, was sricriftced; another 
compelled the retirement of Dio Cassius from his command. On 
the whole, however, the reign of Alexander was prosperous till he 
was summoned to tlie East to face the new power of the Sassanians 
(n'e Pkksia; History). Of the war that followed we have very 
V'arious accounts; Mommsen leans to that which is least favour¬ 
able to the Romans. At all events, though the Persians were 
checked for the time, the conduct of the Roman army showed an 
extraordinary' lack (jf di.seipline. The emperor returned to Rome 
and celebrated a triumph (2.33L but next yt^ar he was called to 
face German invaders in (iaul, where he was slain (on March 18 
or 10, together with his mother, in a mutiny which was prob¬ 
ably led by Maxirninus, a Thracian legionary, and at any rate 
secured him the throne. Alexander was the last of the Syrian 
prim es. His advisers were the famous jurist, Ulpian, the historian, 
Dio Cassius, and a select board of lO senators; a municipal council 
of 14 assisted the city praefect in administering the affairs of the 
14 districts of Rome. The luxury and extravagance that had form¬ 
erly been so prevalent at the court were pul down; the standard 
of the coinage was raised; taxe.s were lightened; literature, art and 
science were encouragc'd; the lot of the soldiers was improved; 
and, for the convenience of the ]>eoi)le. loan offices were instituted 
for lending money at a mculerate rate of interest. In religious 
matters Alexander preserved an open mind. In his private chapel 
he had busts of Orpheus, Abraham, Apollonius of Tyana and 
Jesus Chri.st 

St'r Lampridius, Alexander Severits; l^io Cas.sius Ixxviii. .30, lx.xix. 
17, hxx. i.; Herndian vi, r iS; Porralh, Der Kaiser Alex. Sev. (1876) ; 
Puulv-Wissnua, Realencyklopddie, ii. 3,5^0 seq. ((iroebe) ; mono¬ 
graph by Sir Richard Hopkins, Camhrid^e Historical Essays, No. xiv. 
(1007). A. Von Domaszewski "Die Dalen der Srriplore,s historiae 
Augiistae von Si verus Ale.xander bis Carus,” SilzutiKsberii hie der 
Heidelfter^er .Akademie der Wissenschaftm (1Q17) for a different 
chronology. K. Hdnn, Quellenunter.suchunf’en zu den Vite.n dcs 
f/rlioKabalus und dcs Severus Alexander (igii). 

ALEXANDER THE PAPHLAGONIAN, a celebrated 

impostor and worker of false oracle.s, was born at Abonoutcichos 
(see Inkiioi i) in Paphlagonia in the early part of the 2nd century 
A.D. The vivid narrative of his career given by Lucian might be 
taken as fictitious but for the corroboration of certain coins of 
the emperors Lucius Veru.s and Marcus Aurelius (J. H. Efkhel, 
Doctrina Ktimmorum Veterum, ii.. p. 383, 3H4) and of a statue 
of Alexander, said by Athenagoras (/ipo/ogy. c. 26) to have stood 
in the forum of Parium. Alexander succeeded in establishing an 
oracle of Aesculapius at his native town. Having circulated a 
prophecy that the son of Apollo was to be born again, he contrived 
that there should be found in the foundations of the temple to 
Aesculapius, then in course of construction at Abonoutcichos, an 
egg in which a small live snake had been placed. Alexander had 
little difficulty in convincing the Paphlagonians of the second com¬ 
ing of the god under the name of Glycon. A large tame snake 
with a false human head, wound round Alexander’s body as he 
sat in a shrine in the temple, gave “autophones” or oracles un- 
a.sked. but the usual methods practised were those of the numerous 
orarle-mongcr.s of the time, of which Lucian gives a detailed 
account, the opening of sealed enquiries by heated needles, a neat 
plan of forging broken seals, and the giving of vague or meaning¬ 
less replies to ditlicult questions. The reputation of the oracle 
spread, and Alexander set up an “intelligence bureau” in Rome, 
instituted mysteries like those of Eleusis, from which the Christ¬ 
ians and Eqiicureans were alike excluded as “profane,” and cele¬ 
brated a mystic marriage lictwecn himself and the moon. Lucian’s 
own close investigations into Alexander’s methods of fraud led 
to a serious attempt on his life. The whole account gives a graphic 
description of the inner working of one among the many new 


oracles that were springing up at this period. Alexander lived to 
be seventy and amassed great sums of money. 

BiflLiocRAfHY. —See Lucian/A\t^^Sf>csfi\p€v 56 titu>Ti%;F. Gregorovius, 
The Emperor Hadrian, translated by M. E. Robinson (i8q8); and 
Samuel Dill, Roman Society jrom Nero to Marcus Aurelius (1904). 

ALEXANDER ARCHIPELAGO, a maze of about 1,100 
islands and islets (area about 13,000sq.m.) lying close inland off 
the south-west coast of Alaska, U.S.A., situated between 54'’ 40' 
and sS'* 30' N. Pop. (1939) 16,046. They are the remnant of a 
submerged mountain system and rise 3,000 to 5,000 ft. above the 
.sea with wooded tops and sheer sides scarred with marks 
of glacial action. In some re.spects the scenery is .similar to that of 
Norway. Through the inner channels, sheltered from the Pacific 
by the island ramparts, runs the “inland passage,” the tourist 
route northward from Seattle, Washington. The principal islands 
from north-west to south-ea.st are Chicagof, Baranof, Admiralty, 
Kupreanof, Kuiu, Prince of Wales (the largest of the archipelago 
and of all the islands about Alaska, measuring about 140m. in 
length and 40m. in width), Etolin and Rcvillagigedo. Sitka, the 
former capital, is on the west coast of Baranof island. 

ALEXANDERS (botanical name, Smyrnium oliisatrum 
family Umlielliferae), a stout herbaceous plant with a furrowed, 
muih-bramhed stem i-3ft. high, and large compound leaves 
with liroad .sheathing stalks, and broad, cut or lobed segments. 
The small yellow flowers are borne in compound umbels. The 
plant is a native of the Mediterranean region, and was formerly 
cultivated as a pot-herb. It is now found apparently wild in 
the British Isles. In the United States the name is applied to the 
meadow-parsnip (Zizia), as golden alcxaiuiers (Z. aurea). 

ALEXANDERSBAD, a watering-place, Bavaria, Germany, 
romantically situated in the Fichtelgebirge, near Wunsiedel, 
1,900ft. above the sea. Its waters arc ferruginous and largely 
used in ncrv'ou.s and rheumatic disorders. In (he neighbourhood 
is the Luisenburg (or Luxburg), a hill commanding a fine view 
of the whole iMchlelgebirgc. 

ALEXANDERSON, ERNST F. W. (1878- ), engineer 

and inventor, born at Uppsala, Sweden, Jan. 25, 1878. He 
early exhibited a strong aptitude for mechanics. After graduat¬ 
ing from the Royal Technical university in Stockholm, he passed 
a year at the Royal Institute of Technology at Berlin. In 1901 
he went to the United Slatc.s; in 1902 he entered the draughting 
department of the General Electric Company at Schenectady, 
two years later becoming a member of the engineering staff. 
During his 25 years with the General Electric Company he took 
out more than 200 patents, many of them significant in (he ad¬ 
vance of the electrical art. He has clone valuable work in railway 
electrification and electric .ship propulsion. His contributions 
arc in the field of radio, and probalily the best known of the.se is 
the Alexanderson high frequency alternator, which, in conjunc¬ 
tion with the magnetic amplifier and multiple tuned antenna, has 
been extensively u.sed in commercial long-wave trans-oceanic 
radio communication. His invention employing the high-power 
vacuum tube for relaying and modulation forms the basis of all 
broadcasting transmitters. The Alexanderson system of tuned 
radio frequency reception has made possible the modern sclcc- 
tivx' receiver, thus solving the problem of interference between 
the numerous transmitting stations. This .system is u.sed in the 
best receiving sets to-day. He has abso developed and demon¬ 
strated a system of television and a system of broadcasting 
pictures by radio. 

In 1920 the Radio Corporation of America was formed at the 
request of the U.S. Government to exploit the Alexanderson sys¬ 
tem of trans-oceanic radio telegraphy, which was used extensively 
during the World War. Alexanderson was lent by the General 
Electric Company to act as chief engineer of the new enterprise. 
Later, returning to his work at Schenectady, he was made chief 
consulting engineer of the Radio Coiq^oration, while remaining a 
consulting engineer of the General Electric Company. He was at 
one time president of the Institute of Radio Engineers. 

ALEXANDRA (1844-1925), Queen Consort of Edward 
VII., King of Great Britain and Ireland, eldest daughter of Prince 
Christian of Gluecksburg, afterwards King Christian IX. of 
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Denmark, and Louise, daughter of the Landgrave William of 
Hesse, was bom at Cop>enhagen Dec. i, 1844, her full name Ixsing 
Alexandra Caroline Maria Charlotte Louisa Julia. One of her 
sisters married the tsar of Russia and became the mother of the 
Tsar Nicholas II. As a child Alexandra was simply brought up 
and early evinced a love of music and of fairy tales, being 
encouraged in this by her parents’ friendship with Hans Andersen. 
She was married to Albert Edward, Prince of Wales, afterwards 
Edward VII., March 10, 1863, and was crowned with him in 
Westminster Abbey, Aug. 9, 1902. 

Her singular beauty and charm—first celebrated in Tennyson’s 
A H’e/rowc fo Alexandra (1863) when she came to England as a 
bride—preserved ev'en into old age, won her immense popularity, 
and her progress through the streets of London on Alexandra 
Day, or Rose Day, a yearly event inaugurated by her in 1012 
to raise funds for the London hospitals by the .selling of roses 
in the streets, attracted vast crowds. She had earlier shown her 
great interest in the care of the sick by giving her name to the 
Queen Alexandra’s Imperial Nursing Service, organized in 1902 
to supply nurses for naval and military hospitals, as well as by 
her gift to the London Hospital in i8qo of the first Finsen lamp 
for light treatment of skin diseases. Her love of countrv’ life, 
and especially of hor.ses and dogs, endeared her to a nation, 
like herself, lovers of animals. Though she took her full share 
in all public ceremonials, she was happiest in her country home 
at Sandringham. There in Dec. IQ24 she kept her 80th birthday, 
surrounded by her children and grandchildren, and there she died 
Nov. 20, 1925. She was buried beside King Edw^ard in St. 
George's Chapel, Windsor. 

Bll5Llo(;KArnv.—Sir II. C. BurcJclt, Prince, Princess, and People 
(1889) ; Sarah A. Toolcy, Life of Queen Alexandra (tqoj) ; W. R. H. 
Trowbridge, Queen Alexandra, a filudy of Royalty (iqji); Viscount 
Cecil and others, Quern Alexandra: a Pictorial Biotiraphv (ig.’s). 

' (J. L. C.) 

ALEXANDRE, NOEL (NATALIS ALEXANDER) 

(1639-1724), PTcnch theologian and cccle.siastical historian, born 
at Rouen, Jan. 19, 1639, was professor of philosophy at the con¬ 
vent of Saint-Jacques in Paris. He became provincial of his 
order in 1706, but was banished to Cliatellerault in 1709 for hav¬ 
ing subscribed to the Cas dc conscience (1703). He died in Paris, 
Aug. 21, 1724. 

The best known of his numerous works is the Sclecia historiae 
ccclcsiaslicae capita, et in loca cjusdetn hisi^nia dissertationcs 
historicae, chruuologicac, dogniaticcu' (1676-86), which was placed 
on (he Index by Innocent XI. on account of his bold defense of 
the Gallican claims. 

See Catalogue complet des oeuvres dti Perc Alexandre (1716) ; 
Qiietif-Echaid, Scriptorrs ordinis prardicalarum (1719-21), t. ii. p. 
810; and full bibliography in A. Vacant, Diet, de Theologie (scholarly 
article hy P. Mantlounet, cols. 769 -772). Of the numerous erlitions 
of Alexandre’s ecclesiastical history the host is that of P. J. I). Mansi, 
which contains many valuable notes and additions (Lucca, 1749) and 
has been frequently reprinted. 

ALEXANDRETTA, a city of Turkey, on the gulf of the 
same name. Pop. (1940) 11,859, two-thirds Muslim. Iskanderiin 
(its Turkish name) preserve.s the name but probably not the exact 
site of the city founded to commemorate Alexander’s victory over 
the Persians at Issus (333 b.c.). The name “little Alexandria’’ ap¬ 
pears to date from the 4th centurv^ a.d. The city is surrounded by 
a girdle of hills, spurs of the Cilician Taurus. Its site on marshy, 
deltaic ground has made it notoriously unhealthful. as an early 
epithet, scabiosa, indicates, and the yellow hue of the natives of 
to-day reflects the constant prevalence of fever. The Briti.sh 
Levant (Turkey ) company maintained an agency and factory here 
for 200 years till 1825 in spite of appalling mortality among its 
employees. Alexandretta became in 1919 part of Syria in French 
mandated territorj-^ and was the centre of a sanjaq, with regard to 
which the League council .settled a Fran co-Turkish dispute on Jan. 
27, 1937. The sanjaq became a separate efltity controlling its own 
internal affairs, with Syria responsible for its foreign policy; the 
official languages were to be Turkish and another language (pre¬ 
sumably Arabic) selected by the League council. On June 23, 
1939, the sanjaq was incorporated into Turkey and was renamed 
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Hatay. 

Alexandretta was the main outlet for the old overland trade 
from Persia and India until the construction of the Suez Canal. 
It remains the main port for the district of Aleppo. It provides 
the only safe anchorage on the Syrian coast. Imports are mainly 
cotton, .silk and woollen goods as well as yarns, dyes and buffalo 
hides for the soles of nativ'c shoc.s. Exports include live stock 
(cattle and sheep to Egypt), textiles, tobacco, silk cocoons, 
pistachio nuts, oranges, lemons, liquorice and gall-nuts. Britain 
has here a vicc-con.sul. Petroleum has been discovered south¬ 
west of Alexandretta, and antimony and chrome arc reported to 
exist in the surrounding hills. 

Sec Admiralty Ila?idbook of Syria (1913); Diplomatic and Con^ 
sular Reports on Turkey; Reports on Syria of Department of Over¬ 
seas Trade. 

ALEXANDRIA, a city and chief seaport of Egypt, and for 
over a thousand years from its foundation the capital of the coun¬ 
try. situated on the Mediterranean in 31® 12' N., 29'’ 15' E., and 
129 mi. by rail N.W. of Cairo. The ancient Canopic mouth of the 
Nile (now dry) was 12 mi. east. 


I. The Modern City.—The city is built on the strip of land 
which separates the Mediterranean from Lake Mareotis (Mariut), 



A BAZAAR STREET IN THE NATIVE QUARTER OF ALEXANDRIA. EGTPT 
Alexandria, an important trading centre of Egypt, itltl retain* after 2,000 
yeara the ooimopolltan spirit engendered by It* founder, Alexander the Qreat. 

It number* among it* inhabitant* Egyptian*, Qreeki, Jew* and European* and 
hat Industrie* ranging from the ancient oriental art of rug weaving to paper 
manufacture 

and on a T-shaped peninsula which forms harbours east and 
west. The stem of the T was originally a mole leading to an 
island (Pharos) which formed the cross-piece. In the course of 
centuries this mole has been silted up and is now an isthmu.s half 
a mile wide. On it a part of the modem city is built. The cape at 
the western end of the peninsula is Ras et-Tin (Cape of Figs); 
the eastern cape is known a.s Pharos or Kait Bey. 

The customs house and chief warehouses are by the western 
harbour, but the principal buildings of the city are in the east 
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and south-east quarters. The Place Mehcmct Ali, or Grand 
square, which is the centre of the life of the city and the starting- 
point of the electric tramways, is an ohlong open space, tree- 
lined, in the centre of which there is an equestrian statue of the 
prince after whom it is named. The square is faced with hand¬ 
some buildings mainly in the Italian style, including the law 
courts, exchange, Ottoman bank, English church and the Abbas 
Hilmi theatre. A number of short streets lead from the square 
to the eastern harbour. Here a .sea wall, completed in 1905, pro¬ 
vides a magnificent drive and promenade along the shore for a 
di.stance of about 3 miles. From the .south end of the square 
the Rue Sherif Pasha—in which are the principal shop.s—^and the 
Hue Tewfik I*asha lead to the boulevard, or rue. de Rosette. In 
it are the Zizinia theatre and the municipal piilace (containing 
the publi( library); the museum, containing an excellent collec¬ 
tion of anticjuitie.s, lie.s up a .short street to the north. The west¬ 
ern end of the boulevard leads to the Place Ibrahim, often called 
Place Ste, Catherine, from the Roman Catholic church at its 
south-east side. In a street running south from the boulevard to 
the railway station is the mos(|ue of Nebi Daniel, containing the 
tombs of Said Pa.sha and other members of the khedivial family. 

The north (luarter, thoroughly oriental in style, is mainly occu¬ 
pied by Egyptians and Jawantines. This Arab quarter is trav¬ 
ersal by th(‘ Rvie Ras et-Tin, leading to the promontory of that 
name. Here, overlooking the harbour, is the khedivial yacht club 
(built tpo.O and the p.ihne built by Mehemet Ali. In the dis¬ 
trict between the (Iraiul s<|uare and the western harbour, one of 
the poorest quarters of the city, is an ojK-n space with Fort 
Caffareli or Napoleon in (he ( cnlre. This quarter has been i)ierced 
liy several straight roads, one of which, crossing (he Mahmudiya 
canal by the Pont Neuf, leads to (labbari, the mo.st westerly part 
of the city. ;ind an industrial and manufacturing region, [xrsse.ss- 
ing asphalt works and oil, ri(t; and pa[)er mills. On either side 
of the canal arc the warehouses of wdiolesale dealers in cotton, 
w(»ol, sugar, grain and other commodities. In the southern part of 
the city are the Arab cemetery, “Ponux-y’s Pillar” and the cata¬ 
combs. “Pom|>ey’s Pillar” (a.d. 30J), which stands on the high- 
c'st spot in Alexandria, is nearly 99ft. high, inc hiding the iiedestal. 
'Phe shaft is of red granite* and is beautifully polished. The cata^ 
combs, a short distance south-west of the pillar, are hewn out of 
the rocky slope of a hill, and are an elaborate series of chambers 
adorned with pillars, stalue.s, religiou.s symbols and traces of 
jiainting 

'Phe eastern bay is rocky, shallow and exposed, and is now 
u.sed only l)y fishing craft, though a breakwater to protect its 
(juays was completed in i<)i6. 'Phe harbour is on the west of 
Pharos and partly formed by a lireakwater (built >S7i-73 and 
prolonged igob-o;), 2m. long. The breakwater starts opposite 
(he promontory of Ras e(-'I'in, on which is a lighthouse, iSoft. 
above the .sea, built by Mehemet .Ali. Another breakwater starts 
from the G.ibh.iri side*, the opening betwee-n the two works being 
about half a mile. A number of .scattered rocks lie acro.ss the en¬ 
trance, but through (lu'm two fairways h.ive been made, and the 
eni lo.sed water is divided into an outer and inner harbour by a 
mole 1.000yd. long, projecting north-west from the .southern 
shore. 'Phe inner harbour cewers 464 acres, it is lined for atem. 
by ciuays, aflorciing acc cnnincHlation for ships drawing up to 2Sft. 
'Phe outer harbour (1,400 acres W'ater area) is furnished with a 
graving dock, 520ft. long, and with quays and jetties along the 
(iabb.'iri foreshore. 

Alexandria is linked In’ a network of railway and telegraph 
lines to the other towns of Egy[)t. and (here is a trunk telephone 
line to C’airo. The city sc'cured in 1006 a new and adequate 
water-supply, modern drainage works having been completed the 
previous year. Being (he great entrepot for the trade of Egypt, 
the city is the headciiiarters of the British chamber of commerce 
and of most of the merchants and comp.inies engaged in the de¬ 
velopment ot the Delta. Over ^0% of (he total cxport,s and im- 
f,K)rt.s of the countr>’ fxiss through the ixirt. 

The population of the city, including the suburbs, in nij; was 
685,736. 'Pbe foreigners numbered over loo.cxio, of whom the 
majority were (irc'eks, li.ilians, Syrians, Armenians and other Lev¬ 


antines, though aImo.st every European and Oriental nation is 
represented. The labouring population is mainly Egyptian; the 
Greeks and Levantines are usually shopkeepers or petty traders. 

II. The Ancient City. —The Greek Alexandria was divided 
into three regions; (i) the Jews’ quarter, forming the north-cast 
portion of the city; (2) Rhacotis, on the west, occupied chielly 
by Egyptians; (3) Brucheum, the Royal or Greek quarter, form¬ 
ing the most magnificent rxirtion of the city. In Roman times 
Brucheum was enlarged by the addition of an official quarter, 
making up the number of four regions in all. The city was laid 
out as a gridiron of parallel .streets, each of which had an at¬ 
tendant subterranean canal; and the two main streets, lined with 
colonnades and said to have been each about 200ft. wide, inter¬ 
sected in the centre of the city. The island of Pharos was joined 
to the mainland by a mole nearly a mile long and called the Hep- 
tastadium. The end of this abutted on the land at the head of the 
pre.sent Grand scjuarc, where rose the “Moon Gate.” All that now 
lies between that point and the modern Ras et-Tin quarter is 
built on the silt which gradually W’idened and obliterated this 
mole. The Ras et-Tin quarter rcpre.sents all that is left of the 
island of Pharos, the site of the actual lighlhou.se having been 
weathered away by the sea. Gn the east of the mole was the great 
harbour, now an open bay; on the west lay the port of Eunostos. 
with its inner basin Kibotos, now vastly enlarged to form the 
nuKlern harbour. 

In Strabo’s timv (latter half of isi century b.c. ) the principal 
buildings were as follows, enumerated as (hey were to he seen 
from a ship entering the great harbour: (i) the royal palaces, 
tilling the north-cast angle of the town and occupying the promon¬ 
tory of Lochias, which shut in the great harbour on the east. 
Lochias, the modern Pharillon, has almost entirely di.sapp(!ared 
into the sea, together with the palaces, the priv.ite port and the 
island of Antirrhodus. There has been a land subsidern e here, as 
throughout the north Delta and indeed all the north-east coast 
of Africa; and on calm days the foundations of buildings may be 
seen, running out far under sea, near the Pharillon. (2) The 
great theatre, on the modern Hospital hill near the Ramleh station. 
This was used by Cae.sar as a fortre.*;s, wffiere he stood a siege 
from the city mob after the battle of Pharsalus. (3) The Posei- 
deion or temple of the sea-god, close to the theatre and in front 
of it. (4) the Timoniuin built by Antony ( 5. 6, 7) The Em¬ 
porium (exchange), Ajmstases (magazines) and Navalia (docks), 
lying west of (4), along the sea-front as far as (he mole. Behind 
the Fanporium rose (S) the great Caes.ireum, by which stood the 
(wo obelisks, later know’n as “Cleoiwtra's Neetlles,” and now re¬ 
moved to London and New A'ork. 'Fhis temfile became in time the 
Patriarchal church, .some remains of which have been (iiscovered; 
but (he actual Gae.sareuin, .so far as not eroded by the waves, lies 
under the hou.scs lining the new .sea-wall. (9), The G\'mna.sium 
and (10) the Palaestra are both inland, near the great Canopic: 
street (Boulevard dc Rosette) in the eastern half of (he town, 
but on sites not determined, (i 1) The temple of Saturn: site un¬ 
known. (12) The Mausulea of Alexander (Soma) and the Ptol¬ 
emies in one ring-fence, near the point of intersection of the 
wo main streets. (13) The museum with its library and theatre 
in the same region; but on a site not identified. (14) The Seraji- 
eum, the most famous of all Alexandrian tcm|)lcs. Strabo tells us 
that this stood in the west of the city; and recent discoveries go 
far to place it near “Pompey’s Pillar” {see above), which, how- 
ver. was an independent monument erected to commemorate 
Diocletian's siege of the city. On the eastern point of the Pharos 
island stood the great lighthou.se, one of the “Seven Wonders.” 
reputed to be 400ft. high. The first Ptolemy began it, and the 
.second completed it, at a total cost of Soo talents. It is the proto¬ 
type of all lighthouses in the world. A temple of Hephaestus also 
stood on Pharos at the head of the mole. 

III. History. —Founded in 332 b.c. by Alexander the Great, 
Alexandria was intended to supersede Naucratis as a Greek centre 
in Egypt, and to be at once a secure naval base for his de¬ 
signs on Persia and a link between Macedonia and the rich Nile 
valley. If such a city was to be on the Egyptian coast, there was 
only one possible site, behind the screen of the Pharos island and 
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removed from the silt thrown out by Nile mouths. An Egyptian 
townlet, Rhacotis. already stood on the shore and was a resort 
of fishermen and pirates. Alexander occupied Pharos, and had a 
walled city marked out by Deinocrates on the mainland to in¬ 
clude Rhacotis. A few months later he left Egypt for the East 
and never returned to his city; but his corpse was ultimately en¬ 
tombed there. His viceroy, Cleoinenes, tontinued the creation of 
Alexandria. The Heptastadium, however, and the mainland quar¬ 
ters seem to have been mainly Ptolemaic work. Inheriting the 
trade of ruined Tyre and becoming the centre of the new com¬ 
merce between Europe and the Arabian and Indian East, the city 
grew in less than a century to be larger than Carthage; and for 
some centuries more it had to acknovvh^dge no .suix-rior hut Rome. 
It was a centre nt)t only of Hellenism but of Semitism, and the 
greatest Jewish city in the world. There the Septuagint w’as ])ro- 
duced. The early Ptolemies kept it in order and fostered the 
development of its museum into the leading Greek university; 
and as a free Greek city, it retained its own senate info Roman 
times. In 80 n.c., however, it passed formally under Roman juri.s- 
diction at cording to the will of Ptolemy Alexander; though it had 
been under Roman inllucnce for more than a hundred years pre¬ 
viously. There Julius Caesar dallied with Cleopatra in 47 b.c. 
and was mobbed by the rabble; there his example was followed 
by Antony, for who.se favour the city paid dear to Oetavian, who 
l)iaced t)ver it a prefect from the imperial hou.sehold. Alexandria 
.•^eems from this time to have regained its old i)ros])erity, com¬ 
manding, as it did, an important granary of Rome; in the 
Augustan age, its free population w'as estimated at 300,000 in ad¬ 
dition to an immense number of slaves. In a.d. J15 the cmiwror 
Caracalla vi.sited the city; and, in order to repay .some insulting 
satires that the inhabitants had made u[)on him, a g(“neral mas- 
.sacrc was perpetrated. Notwithstanding this terrible disaster, 
Alexandria soon rec{)verc(] its former splendour, and for some 
time longcT was esteemed the first city of the worl<l after Rome, 
while it now atajiiired fre.sh importance as a centre of Christian 
theology and church government. There Arianism was formulati’d 
and there Athanasius, the great ojiponent of both heresy and 
pagan reaction, worked and triumphed. As native influenees, how¬ 
ever, began to reassert themselves in the Nile valley, Alexandria 
gradually became an alien city, more and more detached from 
Egypt; and, losing much of its commerce as the ])eacc of the 
empire broke up during (he 3rd century a.d., it declined fast in 
population and splendour. In 6t6 it was taken by Chosroes II, king 
of Persia; and in 640 by the Arabians, under ’Amr, after a siege 
that lasted 14 months, during which Heraclius, the cmixTor of 
('onstantinople, did not send a single shij) to its assistance. Not¬ 
withstanding the losses that the city had sustained, ’Amr was able 
to write to his master, the caliph Omar, that he had taken a city 
containing “4,000 palaces, 4,000 baths, 12,000 dealers in fresh 
oil, 12,000 gardeners, 40,000 Jews who pay tribute, 400 theatres 
or places of amusement.” The well-known talc of how the famous 
library was used for six months to supply the furnaces of the 
public baths is now regarded as doubtful, in view of the many 
calamities which the collection had already suffered. About the 
year 646 ’Amr was deprived of his government by the caliph 
Othman. The Egyptians, by whom ’Amr was greatly beloved, 
were so much dissatisfied by this act, and even showed such a 
tendency to revolt, that the Greek emperor determined to make 
an effort to reduce Alexandria. The attempt proved perfectly 
successful. The caliph, perceiving his mistake, immediately re¬ 
stored ’Amr, who. on his arrival in Egypt, drove the Greek.s within 
(he walls of Alexandria, captured the city after a most obstinate 
resistance, and completely demoli.shed its fortifications. Alexan¬ 
dria now rapidly declined in importance. The building of Cairo 
in 969, and, above all, the discovery of the route to the East by 
the Cape of Good Hope in 1498, nearly ruined its commerce; the 
canal, which supplied it with Nile water, became blocked; and 
although it remained a principal Eg>'ptian port, it played no great 
part in history until Napoleon’s Egyptian exi)edition thrust it into 
prominence. 

Battle of 1801. —The French troops stormed the city on July 2, 
1798, and it remained in their hands until the arrival of the British 
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expedition of 1801. The battle of Alexandria, fought on March 
21, of that year, between the French army under Gen. Menou and 
the British cxpiedilionary corps under Sir Ralph Abercromby, took 
place near the ruins of Nicopolis, on the narrow spit of land 
between the sea and Lake Aboukir. The British position on the 
night of the 20th extended across the isthmus, the right resting 
upon the ruin.s of Nicopolis anti the sea, the left on the lake of 
Aboukir and the Alexandria canal. The line faced generally south¬ 
west towards the city, the reserve division under Maj.-Gcn. (Sir) 
John Moore on the right, the Guards brigade in the centre, and 
three other brigades on the left. The French attacked before dawn. 
The first shock was repulsed, but a French column penetrated in 
the dark between two regiments of the Briti.sh and a confused 
fight ensued in the ruins, in which the 42nd (Black Watch) cai>- 
tured a colour. The front and rear ranks of the 28th (Gloucester- 
shires) were simultaneously engaged, and the tonduct of the 
regiment won for it the distinction of wearing badges both at the 
front and at the hack of their heatl-dress. Other regiments which 
assisted in the overthrow of the Freneh column were the 23rd, 
40th and s8th. In a second attack Sir Ralph Abercromby was 
engaged in ixTsonal conllict with some hrench dragoons, and 
about (his time received a mortal wound, though he remained on 
(he field and in command to the end. The attack on the centre was 
repulsed by the eool and steady fire of the Guards, anti the left 
wing maintained its position with ease, but the French cavalry 
for the second time came to close quarters with the re.serve. About 
half-past eight the combat began to wane, and the last .shots were 
fired at ten. The forces engaged were approximately 14,000 Brit¬ 
ish to about 20,000 French, and the losses were:—British, 1,468 
killed, wouiuled and missing, including Abercromby (who died 
on the 2.Sth), Moore and three other generals wounded; TTcnch, 
1,160 killed and (?) 3.000 wounded. The British subsequently 
advanced upon Alexandria, which surrendered on Aug. 31. 

In the 19 th Century.—By this time it had sunk to a small 
town of about 4,000 inhabitant s; audit owed its modern renascence 
solely to Mehemet Ali, w'ho wanted a deep j)ort and naval station 
for his viceregal domain. He restored its water communication 
with the Nile by making the Mahmudiya canal, finished in 1S20; 
and he established at Ras et-Tin his favourite residerue. The old 
Euno.stus harbour became the port, and a nourishing city arose 
on the old Pharos island and the Heptastadium district, with 
outlying suburbs anti villa residences along the toast eastwards 
and the Mareolic shore. Being the starting-pt)int of (he “over¬ 
land route” to India, and the residence of the thief foreign con¬ 
suls, it ([uickly aciiuired a European character. At Alexandria 
most of the negotiations between the powers and Mehemet Ali 
were conducted; thence started the ICgyplian naval exjieditions to 
Crete, the Morea and Syria; and thither .sailed the betrayed 
Ottoman fleet in 1839. It was twice threatened by hostile fleets, 
(he Greek ia 1827 and the. combined British, Freneh and Russian 
squadron.s in 1S2S. It was connecti'd with (’airo by railway in 
1856, and remained the real capital of Egypt till Saiil Pasha died 
there in 1863 and Ismail came into fKiwer. Though this prince 
continued to develop the city, giving it a municipality in 1866 
and new (hut inadequate) harbour works in 1871-78, he developed 
Cairo still more; and the centre of gravity definitely .shifted to 
the inland capital. 

Bombardment of 1882. —Fate, however, again brought Alex¬ 
andria to (he front. After a mutiny of soldiers there in 1881, 
the town was greatly excited by the arrival of an Anglo-French 
fleet in May 1882, and on June 11 a terrible riot anil massacre 
took place, resulting in the. death of a large number of Eurof>eans. 
Since satisfaction was not given for this and the forts were being 
strengthened at the instigation of Aralii Pa.sha, the British ad¬ 
miral, Sir Beauchamp Seymour (afterwards Lord Alcester), sent 
an ultimatum on July 10 and demolished the forts the next day. 
As Arabi did not submit, a British military exj^dition landed at 
Alexandria on Aug. 10, the sequel being the Briti.sh occupation of 
the whole country. 

IV. Antiquities. —Persistent efforts have been made to ex¬ 
plore the antiquities of Alexandria. The authorities of the mu¬ 
seum have been enabled from time to time to carry out systematic 
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excavations when opportunity offered; D. G. Hogarth made ten 
tative researches on tehalf of the Egyptian Exploration Fund and 
the Society for the Promotion of Hellenic Studies in 1895; and 
a German cxjiedition worked for two years (1898-99). But the 
gnrat and growing modern city stand.s right over the ancient one 
making it almost impossible to find any considerable space in 
which to dig, excefit at enormous cost; and the general subsidence 
of the coast has sunk the lower-lying parts of the ancient town 
under wafer. Unfortunately the spares .still most ofjen are the 
low grounds to northeast and southwest, where it is practically 
im()Ossihle to get below the Roman strata. 

'rh<* most important results were those achic*ved by Dr. G. 
Hofti, late director of the museum, in the neighbourhood of 
“i'ompey's Pillar,” where there is a good deal of open ground 
Here substructures of a large building or group of buildings have 
been exposed, which are pcrha|)S part of the Serapeum. Clo.se by 
immense catacombs and columbaria have been opened which 
may have been apfjcndage.s of the temjde. The.se contain one 
very remarkable vault with curious painted reliefs, now lighted 
by electricity and showm to visitors. The objects found in these 
re.searches are in the museum, the most notable being a great ba¬ 
salt bull, probably once an object of cult in the Serapeum. Other 
catacombs and tombs have been opened in Korn e.s-Shugafa Hadra 
(Roman) and Ras et-Tin (painted), nu* Germans found re¬ 
mains of a Ptolemaic colonnade and streets in the north-east of 
the city, but little else. Hogarth explored i)art of an immense 
brick structure under the mound of Korn ed-Dik. which may have 
been {rart of the Paneum, the Mausolea or a Roman fortress. 
The making of the new foreshore led to the dredging up of re¬ 
mains of the Patriarchal church; and the foundations of modern 
buildings are seldom laid without some object,s of antiquity being 
discovered The wealth underground is doubtless immense; but, 
des{»ifc all efforts, there is not much for antiquarians to sec in 
Alexandria outside the mu.seum and the neighbourhood of “Pom- 
pey’s Pillar.” 

ALEXANDRIA, town in Bonhill civil parish, Dumbarton¬ 
shire, Scotland, on the right bank of the Leven, about 3 mi. N. of 
Dumbarton, served by the L.N.E^.R. and LM.S.R. It owes its 
origin largely to cotton printing and bleaching works based on an 
abundant supply of excellent water and contains a large Turkey- 
red dyeing establishment. Pop. (1931) 5.818. Alexandria is con¬ 
nected with Bonhill, on the opposite bank of the river, by a 
bridge which replaced in i8cj8 one bought three years earlier by 
the county council from the Smollett family, who have been 
closely associated with the district since the time of Sir James 
Smollett, the novelist’s grandfather. Alexandria takes the name 
from a member of this family, Alexander Smollett. The industries 
of Bonhill are calico printing, dyeing and bleaching. Pop. (1931) 
of parish 15.505 Jamestown, in the parish about t mi. N FI of 
Alexandria, with a station on the L. and N.F^ railway, contains 
some of the largest cotton printing works in Scotland. Pop. 
(iq3r) approximately i,.?oo. 

ALEXANDRIA, a city of Louisiana, U S..A., on the south 
bank of the Red river, in the centre of the state; the seat of 
Rapides parish. It is on federal highways 71, 167, 20 and 165, 
and is served by the Texas and I'acific, the Rock Island, the Mis¬ 
souri racifie, the Southern Pacific and the Louisiana and Arkansas 
railways, and by steamboats on the river The population in 1920 
was 17,510 (45% were Negroes). 27,006 in 1940. 

The city is on a level plain in the centre of extensive forests 
of longieaf piine, interspxTsed with various hardwoods. Rice, 
cotton, sugar, alfalfa and vegetables are the principial crops raised 
in the vicinity. Tliere are over ic»o factories in and near the city, 
with an aggregate outpmt valued at $15,000,000. including saw¬ 
mills, a creosoting plant, foundries and machine shopis, cottonseed- 
oil mills, brick yards, an oil refinerv', broomhandle and talcum 
factories and railroad repair shops. The city has a large wholesale 
and retail trade. A free traffic bridge leads to the town of Pine- 
ville, on the north side of the rivTr (pop. 1940, 4,?97), where 
there is a national cemcter>'. A state hospital for the insane, 
Mid-State Charity hospital and Louisiana college, a Baptist co¬ 
educational institution which was opened in 1906, Camp Beaure¬ 


gard (8,000 ac ), a U.S. veterans’ hospital, the state industrial 
school for girls and the state colony for the feeble-minded are 
also near by. 

Alexandria was named after Alexander Fulton, on whose grant 
from Spain the first settlement was made in 1785. It was incor¬ 
porated as a town in 1818 and received a city charter in 1882. In 
May 1863 and again in March 1864, it was occupied by Union 
forces under Admiral David D. Porter and Gen. N. P. Banks. 
When finally vacated, May 12-13, 1864, the city was almost 
entirely burned. The Union gunboats, which had pas.sed up the 
river toward Shreveport at high tide, were caught above the falls 
at Alexandria, and .saved by a splendid piece of engineering (a 
dam at the falls) by Lieut.-Col. Joseph Bailey (1827-67). 

ALEXANDRIA, a city and a port of entry in Northern 
Virginia. U.S.A., on the W. bank of the I’otomac river, 6 mi. 
below Washington, D.C.; contiguous to, but independent of, 
Arlington county. It is served by the Atlantic Coast line; Balti¬ 
more and Ohio; Chesapeake and Potomac; Richmond, Frederick.s- 
burg and Potomac; Penn.sylvania; Southern and by the Seaboard 
Air Line railways. There is water transportation daily, with 
steamers to Norfolk available. It is on federal highway 1. The 
population was 18.060 in 1920 (4,112 negroes) and 33,523 in 
1940 by federal census. 

Alexandria is a quaint old-fashioned city, with quiet, shady 
.streets. Many buildings date back to the i 81 h century: Christ 
church (1773) in which George Washington and Robert t^. Lee 
wor.ship|)ed; Carlyle house (1752) where CJeneral Braddock made 
his headquarters in 1755 while preparing for the ill-fated expedi¬ 
tion to Fort Duquesne and, where in the same year, the live royal 
governors met; Gadsby’s tavern (1752) wdicre Washington per¬ 
formed his first and last official acts; Alexandria academy (1785) 
first free school in northern Virginia; Friendship Engine house 
(1774); the home of “Light Hor.se Harry” Lee, father of Robert 
E. Ivcc; Presbyterian meetinghouse (1774) bousing the oldest 
pipe organ in America; Ramsay houst' (1748) and many others. 

On the hill in the western part of the city is being erected 
(1941) the George Washington National Masonic memorial at a 
cost of over $5,000,000. 

Just over the we.stcrn boundary line is the Protestant Episcopal 
seminary of Virginia o^xmed in 1823. 
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Old CHRIST church at Alexandria, va . in which george Wash¬ 
ington SERVED AS ONE OF THE FIRST VESTRYMEN AND WHERE ROBERT 
E. LEE WORSHIPPED 

Alexandria is the commercial centre for northern Virginia. The 
U.S. naval torpedo station employed in 1941 more than 1,500 
men. A large plant for construction and repair of refrigerator 
cars is near the city. The products of the industrial plants in 
Alexandria include fertilizers, beverages, shirts, milk powder, ice¬ 
cream mix and ice. One of the largest car-icing stations is there. 
The Alexandria Gazette is the oldest daily newspaper in the United 
States, founded in 1784 and in continuous circulation since. 

The first settlement was made in 1695. In 1731 Scotch mer- 
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chants founded the village of Belhavcn, which in 1749 was incor¬ 
porated under the name of Alexandria in honour of John Alexan¬ 
der who originally owned the land. The city of Alexandria soon 
became an important port for the products of Northern Virginia, 
from which flour and tobacco were shipped to the West Indies 
and ev'en to Europe. Imjiroved roads were built for wagontrains, 
and “rolling roads” were constructed, on which hogsheads of to¬ 
bacco were rolled down from the plantations to the port. .This 
economic development was checked by the anomalous political 
history of the city. From 1790 to 1846 H was part of the District 
of Columbia, at first with a vague and uncertain status, and later 
overshadowed by the development of the capital. Hardiv had it 
been ceded back to Virginia before the clouds of the Civil War 
began to gather, and during the whole cour.se of the war it was 
occupied by Union troops. After the erection of the Slate of 
West Virginia (1863), and until the close of the war, it was the 
.seat of the “Alexandria Government” Virginia). In 1814 
the city was threatened by a British fleet, but averted attack by 
a payment of about $100,000. Alexandria was incorporated in 
1779 and rechartered in 1S52. A council-manager form of gov¬ 
ernment was adopted Sept, r, 1922. 

ALEXANDRIAN SCHOOL, a term applied to certain 
tendencies in literature, science and art, which took their rise in 
Alexandria. That city, founded by Alexander the Great, was in 
every way admirably adapted for becoming the new centre of the 
world’s activity and thought. Its situation brought it into com¬ 
mercial relations with all the nations lying around the Mediter¬ 
ranean, and at the same time rendered it the one communicating 
link with the wealth and civilization of the East. The great natural 
adxantages it thus enjoyed were increased to an enormous extent 
by the care of the sovereigns of Egypt, the IHolemies Sotcr 
(3237285), Philadelphus (285-247) and Bmergetes (247-222). 
The first began to draw around him from various parts of Greece 
a circle of men eminent in literature and philosophy. To these he 
gave every facility for the prosecution of their learned researches. 
Under the inspiration of his friend Demetrius of Phalerum, the 
Athenian orator, statesman and philosopher, this Ptolemy laid the 
foundations of the great Alexandrian library. He also built, for 
the conv^cnience of his men of letters, the museum, which was in 
many respects not unlike a modern university. Philadelphus, 
whose librarian was the poet Callimachus, bought up all of Aris¬ 
totle’s library, and included in his collection some foreign works, 
among these was the Pentateuch, the Greek translation of which 
(the Septuagint) dates from his time. Euergetes largely increased 
the library by getting possession of the official Athenian copies 
of the dramatists, and by compelling all travellers who arrived 
in Alexandria to leave a copy of any work they po.s.ses.sed. 

The intellectual movement so originated extended over a long 
period of years, 306 b.c.-a.d. 642 which falls into two divisions; 
306-30 B.c, from the foundation of the Ptolemaic dynasty to its 
final subjugation by the Romans; and 30 b.c, to a.d. 642 when 
Alexandria was destroyed by the Arabs. In the first of the two 
periods the intellectual activity was of a purely literary and scien¬ 
tific nature. This was particularly noticeable under the early 
Ptolemies, Alexandria being then almost the only home in the 
world for pure literature. During the last century and a half be¬ 
fore the Christian era, the school, as it might be called, began to 
break up and to lose its individuality. This was due partly to the 
state of government under some of the later Ptolemies, partly to 
the formation of new literary circles in Rhodes, Syria and else¬ 
where, whose supporters, though retaining the Alexandrian pecu¬ 
liarities, could scarcely be included in the Alexandrian school. 
Under Roman sway the influence of the school was extended over 
the whole known world, but men of letters began to concentrate 
at Rome rather than at Alexandria. Meanwhile, Alexandria devel¬ 
oped a new movement, which was not in the old direction—^having, 
indeed, nothing in common with it. With its character largely 
determined by Oriental gnosticism and containing Jewish and 
later, Christian elements, this second Alexandrian school resulted 
in the speculative philosophy of the Neoplatonists and the reli¬ 
gious philosophy of the Gnostics and early church fathers. 

Thus we may distinguish an earlier Alexandrian school, which is 


scientific and literary, and a later, which is philosophic and theo* 
logical. In both, "school” is used rather loosely; we should per¬ 
haps do better to speak of “tendency.” 

I. Literature. —The general character of the literature of the 
school apt)ears as the necessary consequence of the state of af¬ 
fairs brought about by the fall of Greek nationality and independ¬ 
ence, The great works of the Greek mind had formerly been the 
products of the free and active, yet not undisciplined atmosphere 
of the Greek city-state. But with the rise of Macedonia, the city- 
state vanished from practical politics, taking with it freedom as a 
Greek understood it, and in large measure, independence and 
originality of thought. A substitute for this originality was found 
by the Alexandrians in learned re.search, stimulated by a rev^er- 
cntial interest in the works of the past (r/. Classics). They 
studied criticism, grammar, prosody and metre, antiquities and 
mythology. The results of this slutly constantly appear in their 
productions. Their works are written by and for the learned; 
they appeal to a small public, little interested in political and 
military affairs of the time, courtly, as was natural, seeing that 
many were under the direct patronage of a king, full of literary 
and scientific interests of all kinds, but, as it happened, not includ¬ 
ing any writer of first-rate genius. Three tendencies are very 
marked; viz., (1) Interest in all branches of science, and in the 
statement of its results in literary form. (2) Interest in the 
technique of literary expression, particularly that of verse; prose 
was for some reason far le.ss poiiular. (3 ) Preoccupation in what 
was then a comparatively new literar>' motif, since it dates only 
from Euripides, namely the psychology of love. Most of the great 
love stories date from this period, and almost for the first time, 
the heroine is apt to be the central figure. The chief literary forms 
were:— 

(r) Epic. —^This, against the advice and practice of the greatest 
literary authority, Callimachus, was attempted by several writers. 
'I'he Arf'onautica of Apollonius Rhotiius survives; it is a very 
learned work, showing immense knowledge of epic metre and 
diction, and many episodes (notably the central one, the loves of 
Jason and Medea) are full of merit; but as a whole, it is dull and 
lacks unity. Epic was also written by Rhianus, who produced a 
long poem, now lo.st, on the Messcnlan wars. Belter and more 
characteristic w'as the epullion, or little epic, in which some one 
epi.sode was treated at length, the rest of the story being merely 
alluded to. Good examples arc the two jxiems on Heracles and on 
the Dioscuri, in the Theocritean corpus; the most famous was the 
Hecale. of Callimachus, of which fragments survive. 

(2) Didactic poetry .—This was very popular, for it gave an 
oi>portunity to handle neatly and tastefully a subject interesting in 
itself. Prominent examples arc the Phaenomem of Aratus, a ver¬ 
sified handbook of astronomy and meteorology; the Theriaca of 
Nicander, on snake-bites and herbal remedies for them, is re¬ 
markable for its highly learned and obscure diction, a fault, or 
rather a deliberate affectation, of many Alexandrians. Many 
mythological poems, as the Aetia of Callimachus, approach didac¬ 
tic ixietry in subject, since they profess to explain customs, rites 
and so forth. 

(3) Elegiac poems were of many kinds. MTost characteristic 
were those dealing with love; in this genre, which was not strictly 
new, since it had been handled long before by Mimnermus, for 
instance, the Alexandrians, with their new intere.st in psychology 
and ethos, excelled, to judge from the scanty fragment.s remaining, 
and the criticisms and imitations of Latin writers .such as Proper¬ 
tius. The Lyde of Antirnachu.s was the pioneer of this movement; 
the first Alexandrian writer of (he erotic elegy was Philetas of Cos; 
Callimachus, Hermesianax, and others al.so won distinction therein. 
The elegy was also used for mythological narrative, sometime.s 
lengthy, as in Callimachus’ Aetia; the mythological works of 
Euphorion, however, seem to have been mostly in hexameters. As 
an important offshoot of these compositions, we may notice the 
epigram (c/. Anthology) which assumed a new importance 
among the Alexandrians, 

(4) Closet-drama, including both tragedies and comedies. As 
the great age of drama was over, nothing first-rate was to be 
expected from the Pleiad, as the seven most admired authors in 
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this vein were rallefi. The fragments which survive, and the Alex¬ 
andra of Lycophron (in form a rhesis or messenger’s speech from 
a tragedy, and a byword for its extreme obscurity) do not whet 
our apjK'titc for more. 

(5) The mime, a short dialogue, or monologue dealing with 
everyday life, besides anonymous fragments, we hav^e several 
mimes of Herodas, a writer little appreciated in antiquity. They 
are arliticial in language, for they are in (he dialect and metre of 
the old Ionian writers of iambics; in content, they show keen and 
(ynical observation of commonplace, and not always very repu¬ 
table, men and women. A deveh)pment of this kind of work, and 
of the earlier pro.se mimes of .Soi)hron, was (he pastoral, usually 
a dialogue in form, sketching, with or without idealization, country 
life, especially that of herdsmen. The great name here is that of 
Theocritus, among who.se Eidullia (“little scenes or pictures”) are 
some of the most beautiful [)oerns in any language. Several of his 
imitators, siuh as liion, Mo.schus, and the unknown writer of the 
[eighth Idyll, are dei idedly i)retty, although artificial. 

(6) prose: here the characteristic form is rhetorical history, or 
at lea.st history written with an eye to stylistic effect, although 
re.search was not absent. 'limaeus and 'I'heopompus (both lost) 
were among the rnc/st celebrated; C'leitarihus and others wrote on 
(he exjiloirs of Alexander, which bet ame in their hands more and 
more mixed with sheer fable. Polybius’ history is in large measure 
a counterblast to the rhetorical style; it remaintal an almost iso¬ 
lated attempt. 

(7) Lyric poetry was but mediocre, for it was not an age of 
intense em(»ti(ins freely expressed. Howevc'r, numerous pieces 
were written in l)’ric metres, avoiding the great complication and 
variety of I’indar and his catulernporaries and keeping lo those 
forms of v'ersc* whieh are easily reducible to fixed rules. Here 
.Sotades may be mentioned. He wrote a number of poems in a 
variety of ionics c.illed aflc-r him Sotadean; the sufijects appear 
to have beeti highly indecent. 

(S) parody and satire tloiirishecl, for example the Silloi of 
Tiinon, mock c'pic verses abusing philosopher.s. 

In y/ammar and pliiloloyy, the work of the Alexandrian critics, 
.'dthough lacking the* minute- aceur.icy of the best niodc-rn scholar¬ 
ship, aided as that is liy palac‘ograph>'. conqiarative jihilology, and 
archaeology, w.is most nic-ritorious, It was (heir aim lo collect 
and pre-serve in a correc t and intc-lligiblc- form the literature of 
(Ireece, and to comment acleciuatel\' on it. where necessary. Their 
nu'thods (bihftfkcaiK, textual or Iowct critici.sm, with avayi'uyaLS^ 
correct accentuation; or syntactical study, t^i7777<ns or 

conmic-nlary, and xpicrtr higher or litc-rary criticism, differ little 
in principle from our own. (.See (.'lassu's; 'Ecxtcal Criticism.) 
Hesiclc-s the grecct Aristarchus, and Zenodotus, whose labours on 
Homer were second only to Aristarchus’ in value, may be named 
/\risto|)h,inc‘s of Hyzantium, Homeric critic and inventor of the 
signs for ac cents; Crates; and sc'veral of the most famous writers, 
as ,‘Vpollonius Rhoclius, Lycojihron, and ("allimac hus. Many works 
wc-re written on gr.immar (as by Dionysiu.s Thrax. the first im¬ 
portant Crei'k grammarian), chronology ( Kratosthenes is the great 
name here, .vee Ciikonoi.cu.v ); ( ('allimac luis wrote on the chro¬ 
nology of (he drama), mythology (the Pihliotheca falsely ascribc'd 
lo Apolloclorus, and many scholia, epitomize much of this learn¬ 
ing), geography (again Kratosthenes took a leading part), and 
astronomy (Hipparchus, and Liter Claudius J’tolemaus, from 
whom the I’tolemaic system is named; .vee Astronomy). Medi¬ 
cine* was studied with much success (Herophilus and Erasistratus 
wt're great anatomists), and finally, the mathematicians of that 
age notably advanced this science; Archimedes and Apollonius 
of Perga are especially gre.it names (.sec MAnirM.ATii's. History 
OK) while Kucleicles is still familiar as the ‘‘I-aiclicr’ but recently 
displaced .as a (e.xt-book of geometry. 

Him lor.HAi'iiY --Christ-Schmidt, Gfsi hichlr der yrirchhchrn Liter- 
alur; Sanrlys, ///uerv of Scholarship, v.i; Couat, La Pohie alexan¬ 
drine; Swsemihl, Cruhichte der yriechischen Literatur in der Alex- 
andrinrrzeit. Nicolai’s Griechische Literaturycschichte, though some¬ 
what out of date, is useful for bibliography. 

II. Philosophy. —The mutual criticisms of the various philo¬ 
sophic schools, all of which continued to exist, had resulted in a 
general feeling of uncertainty and scepticism. As a result, any doc¬ 


trine which claimed infallible certainty was sure of a hearing; and 
this was found in the various Eastern religions, notably Judai.sm. 
Hence arose that characteristic feature of Alexandrian thought 
which we may call ynustidsm. A suppo.scd revelation (ynosis) 
personal or derived from ancient writings, set forth with Greek 
logic and rhetoric, is the central feature of all the most character¬ 
istic Alexandrian philosophy (act Neopythagorean'ism ; Her¬ 
mes Trismegistl’s ). 

.So far as the Jewish suctession is concerned, the great name is 
that of I’hilo in the first century of our era. He took Greek meta¬ 
physical theories, and, by the allegorical method, read them into 
the Old Testament. He dealt with (u) human life as explained by 
the relative nature of Man and God. (b) the Divine nature and 
the existence of God, and ic) the great Loyos doctrine as the ex¬ 
planation of the relation between God and the material universe. 
From these three arguments he developed an elaborate theosophy 
which was a syncretism of oriental mysticism and pure Greek 
metajibysic, and may be regarded as representing the dimax of 
Jewish philosophy. Of ])agan s( hools of philosophy, the first was 
Neopythagoreanism, the second and last Neoplatonism (q.v.). 
Their doctrines were a .synthesis of Platonism. Stoicism and the 
later Aristotelianism with a leavi'n of oriental mysticism which 
gradually became more and more important. The world to which 
(hey spoke had begun to demand a doctrine of salvation to satisfy 
the human soul. They therefore devoted themselves to examining 
the nature of the .soul, and taught that its freedom consists in com¬ 
munion with God, to 1 h* achieved by absorption in a sort of 
ecstatic trance. This doctrine reaches it height in Tlotinus, after 
whom it degenerated into magic and theurgy in its unsuccessful 
combat with the victorious (Christianity, Finally this pagan 
theosophy was driven from Alexandria b.ick to Athens under 
Plutarch and J’roclus, ami occupied itself largely in purely histori¬ 
cal work based mainly on the attempt to reorganize ancient phil- 
o.sophy in conformity with the system of Plotinus. Thi.s school 
ended under Damascius w'hen Justinian closed the Athenian 
schools (A.D. 521)). The influence of all this on some of the most 
enlightened C’hristians, as Clement and Origen, was enormous. 
They strove after a t’hristian ynosis. Side by side with (hem, a 
swarm of semi-Christian Gnostic sects arose. Such ideas are still 
present much later in Syiiesius. bishop of Plolemais, and Neo¬ 
platonism, gradually absorbed into Christianity, profoundly and 
lastingly modified its theology. 

Sec Histories of Philosophy by Zeller, Uebefweg. VVindelband, etc., 
and bibliography of Cin'Riii IIistoky and (he other special articles 
referred to above. 

ALEXANDRIA TROAS, an ancient Circek city of the 
Troad, situ.Tted on the west coast at nearly its middle point, a 
little .south of Tenedos. It was built by Antigonus, pcrhajis about 
510 B.C., and W'as called by him Antigonia Troas, Early in the 
next century' the name was changed by Lysimachus lo Ale.xandria 
Troas, in honour of .\le,\ander’s memory. As the chief port of 
north-west Asia Minor, the place prospered greatly in Roman 
times, and the existing remains sufficiently attest its former 
imjxirtance. Thence St. Paul sailed for Europe for the first time, 
and there occurred later (he episode of the raising of Eutychus 
(.Acts XX. 5-12)- The circuit of the old walls can be traced, 
and there are remains of some ancient buildings, including a bath 
and gymnasium and an aqueduct built by Trajan. The harbour 
had two large basins, now almost choked with .sand. 

ALEXANDRINA, LAKE, in South Australia, forms with 
Lake Albert and the curious boomerang-shaped Coorong a series 
of extensive and shallow lagoons about the outlet of the Riv'er 
Murray. (Lake Alexandrina; area. c. 220sq.m.: de[ith: 7-ioft.; L. 
Albert; c. 64sq,m.; 3-6ft.) A relic of a sea-gulf—analogous to 
Spencer and St. Vincent gulfs—which penetrated northwards into 
what is now the lower Murray basin, Lake Alexandrina W’as formed 
by a (geologically) recent elevation of the coast line, so that now 
the Murray, lacking a “mouth” in the ordinary sense, can only 
be approached by an entrance over a shifting sand-bar cariydiig 
.some 7-12ft. of water and beset with breakers. Moreover the 
large water-surface which these lakes expose, coupled with a sub- 
arid climate (average annual temp. c. 61-62°; average annual 
rainfall c. 22 in.) leads to an evaporation which has been esti- 
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mated at 42,000 million cu.ft. per annum (Lakes Alcxandrina 
and Albert;. This loss, which has normally to be borne by the 
River Murray system, is particularly felt in dry seasons. An intake 
of sea-water may then occur and adversely affect pastoral and 
agricultural interests for some distance upstream. Associated 
with certain incidents in the history of Australian exploration— 
notably that of Sturt’s voyage of discovery down the Murrum- 
bidgee-Murray in 1830—Lake Alc.xandrina is now chiefly of inter¬ 
est as constituting one of Australia’s national problems. The River 
Murray valley i.s of rapidly growing imj)ortance. Lack of a natural 
outlet by way of the mouthi has encouraged, if it has not caused, 
the development of numerous railway lines which tap the river at 
various points along its course. The riparian States, and particu¬ 
larly the capitals of those States, have vested interests which 
militate against the construction of a river-mouth port. This 
project, however, is appealing ever more insistently as one of 
national importance. Various solutions—notably a port at Goolwa 
served by a connecting canal—have been proposed. After being 
referred to various commissions and expert investigations, the 
question was discussed by Sir George Buchanan (Report on Trans¬ 
port in Australia, vol. ii., 1927), and the matter was explicitly 
referred to by the Commonwealth ]*remier in a speech which was 
held by some to foreshadow action by the Commonwealth Gov¬ 
ernment. Subsequently, the draining of Lake Albert was pro¬ 
posed, and the conversion of its bed into agricultural land. 

ALEXANDRINE VERSE, a name given to the leading 
measure in French poetry. It is the heroic French verse, used in 
epic narrative, in tragedy, and in the higher comedy. There is 
some doubt as to the origin of the name; hut most probably it is 
derived from a collection of romances, compiled in the 12th cen¬ 
tury, of which Alexander of Macetlon was the hero. Before the 
pul)lication of this work most of the troucere romances appeared 
in octosyllabic \er.se. 'Fherc is also a theory that the form was in¬ 
vented by a poet named Alexandre. The new work, which was 
henceforth to set the fa.shion to Freruh literature, was written in 
lines of 12 syllables, but with a freedom of pause which was after¬ 
wards greatly curtailed. The new fashion, however, was not 
adopted all at once. The metre fell into disuse until the reign of 
Francis I., when it was revived by Jean Antoine de Bai'f (1532- 
80;, one of the seven poets known as the Pleiade (q.v.). Jodelle 
(1532-73; mingled e{)isoiiical Alexandrines with the ^<^'rs coyn- 
muns of his tragedies and so introduced them into drama. It was 
Ronsard, however, who made the verse popular and gave it vogue 
in France. From his time it became the recognized vehicle for all 
great poetry, and the regulation of its pauses became more strict. 
'Fwo laws came to be established with regard to the pauses. The 
first is, that each line should be divided into two equal parts, the 
sixth syllable always ending with a word. In the earlier use of this 
metre, on the contrary, it frequently happened that the sixth 
and seventh syllables belonged to the same word. The other 
is that, except under the most stringent conditions, there should 
be none of what the French critics call enjanibcment, that is, 
the overlaiiping of the sense from one line on to the next. 
Ronsard completely ignored this rule, which W'as after his time 
settled by the authority of Malherbe. Later French poets have 
abandoned the jigidity of Malherbe, as a reference to a popular 
play like Rostand’s Cyrano de Bergerac will show. 

Michael Drayton, who was 22 years of age when Ronsard died, 
seemed to think that the Alexandrine might be as pleasing to 
English as it was to French ears, and in this metre he wrote a long 
poem called the Polyolbion. The metre, however, failed to catch 
the English ear. In English heroic verse it is but rarely introduced; 
but in the favourite narrative metre, known as the Spenserian, it 
comes in regularly as the concluding line of each stanza. In Eng¬ 
lish usage, moreover, there is no fixed rule as to the position of 
the pause. Thus Thomson (Castle of Indolence, i. 42;:— 

And music lent new gladness to the morning air. 

The danger in the use of the Alexandrine is that, in attempting to 
give dignity to his line, the poet may only produce heaviness, in¬ 
curring the criticism of Pope;— 

A needless Alexandrine ends the song, 

That, like a wounded snake, drags its slow length along. 


The Alexandrine was the dominant metre in Dutch poetry from 
(he 16th to the middle of the 19th century, and about the time of 
its introduction to Holland it was accepted in Germany by the 
school of Opitz. In the course of the 17th century, after being 
used without rhyme by Seckendorf and others, it formed a transi¬ 
tional station on the route to German blank verse, and has since 
then been rarely emploved, e.xcept occasionally in rhymed comedy. 

ALEXANDRISTS, the name gixen to those philosophers 
of the Renaissance, w’ho, in the great controversy on the subject 
of personal immortality, adopted the explanation of the De Anima 
giv'cn by Alexander of Aphrodisias. According to the orthodox 
Thomism of the Roman Catholic Church, Aristotle rightly re¬ 
garded reason as a faculty of the individual soul. Against this, 
the Averroisls. led by Agostino Nifo (7.1'.), introduced the modi¬ 
fying theory that universal reason in a sense individualizes itself 
in each .soul and then absorbs the active rca.son into itself again. 
These two theories respectively evolved the doctrine of individual 
and universal immortality, or the absorption of the individual 
into the eternal One. 'I'hc Alexandrists, led by Pietro Pomponazzi, 
boldly assailetl these beliefs and denied that either was rightly 
attributed to Aristotle. They held that Aristotle considered the 
soul as a material and therefore a mortal entity which operates 
during life only under the authority of universal reason. Hence 
the Alexandrists denied the possibility of immortality in every 
shape or form. Since the soul is organically connected with the 
body, the dissolution of the latter involves the c.xtinction of the 
former. 

ALEXANDRITE, a variety of chrysoberyl (q.v.) discovered 
in the Crals in 1833, on the day set ajxirt for celebrating the ma¬ 
jority of the Rus.sian cesarevich. afterwards the tsar, Alexander 
IF, in whose honour the stone was named. It is remarkable for 
being strongly dichroic, that is, exhibiting different colours ac¬ 
cording as viewed from dilterent directions, generally appearing 
dark green by daylight and raspberry-red by candle-light, or by 
daylight tninsmitted through the stone. As red and green were 
the military colours of Russia, the mineral became highly popular 
as a gem-stone. 

ALEXANDROV, TODOR (1882-1024), Macedonian lead¬ 
er, was born at Stip in Central Mat edonia. As a youth he took part 
in the comitadji campaign against Turkey, becoming one of the 
nio.st prominent lenders of thi^ Bulgarian bands in Macedonia. 
After the treaties which concluded World War 1 had allotted his 
native district to Yugo.slavia, he came to Sofia and began to reor¬ 
ganize the old l.M.R.O. (International Macedonian Revolutionary 
Organization) against Yugoslavia and Greece. Imprisoned by 
Slambolisky, he escaped through the connivance of his friends, 
retired to the mountains near Pet rite h, and lhc*re organized a 
power which was able not only to terrorize Serbian and Greek 
Macedonia, but also to defy the Bulgarian Government, again.st 
which he declared irrevocable hostility in 1923, after he had failed 
to persuade Slambolisky to support his cause. Alexandrov himself 
aimed at an autonomous Macedonia, with its capital at Salonika, 
and thus incurred the hostility of the more moderate group of 
‘‘Federalists," who were cm tolerable relations with the Yugoslav 
Government. He helped to bring about the fall and death of 
Slambolisky in June 1923, and under the Government of Tsankov 
was practically an independent ruler; but when this Government 
also disavowed the Macedonians, Alexandrov turned elsewhere for 
help, and entered into relations, first with Turkey, then with M. 
RadiC, the Croat leader, and finally with the Third International. 
A treaty concluded in the summer of 1924 between the Mace¬ 
donian Autonomists and the Third International was alleged to 
bear Alexandrov’s signature, but afterwards repudiated by him. 
Violent dis.sensions broke out in his party over the advisability 
or not of accepting Russian help, and as a result of them, Alex¬ 
androv was murdered on Aug. 31, 1924. 

Alexandrov was for years the uncrowned and absolute king of 
the Bulgarian Macedonians, who almo.st worshipped him. He was 
a very fine figure, tall, black-bearded and handsome, and as ruth¬ 
less as he was brave. His courts knew only three verdicts: ac¬ 
quittal, a hundred stripes, or death, the last being inflicted for 
theft, insult to a woman, or political treachery. lie must have 
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been responsible for many hundreds of deaths; withal, be was a 
man of persomd probity and fanatical and scitless patriotism. 

(C. A. M.) 

ALEXANDROVSK, a town in Sakhalin Island in the Far 
Kastem area of the R.S F.S.R. Lat. 51'^ 10' N. Lon^. 142’^ 5' E. 
Population 7,807. It is a port on the w'cst coast in (he coal and 
naphtha area and is the administrative centre for the Russian 
part of the island. 

ALEXANDROVSK, a town in the Ukrainian S.S.R., now 
called 2^porozhe (q.v ). 

ALEXEYEV, MIKHAIL (1857-1018), Russian soldier, 
was born Nov. 3, 1857. Entering the army in 1876, he became a 
general in 1004. At the outbreak of the World War he was appoint¬ 
ed chief of staff on the south-we.stern front, and in that capacity 
was largely responsible for the Russian victory in Galicia in 1914. 
In March 1915 he took over command of the armies on the north¬ 
western front and by his energy and ability saved them from com¬ 
plete destruction. Appointed chief of the general staff in Aug. 
igrs, he had to give up this otlicc in Nov. igi6 on account of 
ill health. 

From March to May 1917 he commanded the army; recalled in 
September by Kerensky, he attempted to mediate between Ker¬ 
ensky and Kornilov. Failing in this, he w'ent to S. Russia and 
there organized the “V^duntecr” army. On the death of Kornilov 
in Marc h 1918, the military command of the army was taken over 
by Denikin and Alexeyev became lead{'r of the Government. On 
Sept. 25, igiH he died of heart disea.se at Kkaterinodar. 

ALEXIS, Greek comic poet of the Middle (’omedy, was born 
at Thurii and taken early to Athens, where he became a citizen. 
He wrote during the latter half of the 4th century and perhaps 
the early part of the 5th. Plutarch says that he lived to the age 
of 106, and that he died on the stage while being crowned. Accord¬ 
ing to Suida.s, who calls him Menander’s uncle, he wrote 245 
comedies, of which about 130 titles are preserved. The fragments 
(about ?,ooo lines) attest the wit and refinement of the author 
(Koch, Cumicorum Attirorum rnif,mcnta). 

ALEXIS, WILLIBALD, the i)seudonym of Georg Wil¬ 
helm Heinkk H Haring (1798-1871), German historical novel¬ 
ist. He was born June 29, 1798 at lireslau, where his father, who 
came of a French refugee family, named Harcng, was an official. 
He attended the Werdersche Gymnasium in Berlin, and served as 
a volunteer in the campaign of 1815. On his return he studied law 
at the universities of Berlin and Breslau. Settling in Berlin, he 
edited, 1827-35, the Berlitu r Konvcrstitionsblult, in which for the 
first two years ht; was assisted by I’riedrich Christoph Forster 
(1791-1868). In 1852 he retired to Arnstadt in Thuringia, where 
after many years of broken health he died Dec. 16, 1871. 

Alrxi.s made his name as a writer by an idyll in hexameters, Die 
Trvibjagd (1820). and several short stories in W'hich the influence 
of Tieck is observable; but his reputation was first established by 
two historical romances. Walladmor (1H23), and Srhloss Avalon 
(1837), which, published as being “freely translated from the 
English of Sir Walter Scott, with a preface by Willibald Alexis,” 
so clo.sely imitated the style of the famous Scotsman as really to 
deceive even Scott's admirers. Alexis published a number of 
.successful short stories {Gesnmmelte Novrllcn, 1830-31), some 
books of travel, and the novels Das Hans Dustenve^ (*835) and 
Zwdlj Niichte (1838). 

In Cabanis (1832), a story of the time of Frederick the Great, 
he entered the field of patriotic-historical romance, in which he 
earned the name of “dor Maerkischc Walter Scott” (Walter Scott 
of the Mark). Cabanis is written in the first jicrson, is rather 
clumsy ill construction, and has the faults of excessive roman¬ 
ticism. From 1840 onwards he published at short intervals a series 
of romances, each dealing with some ejioch in the histor>' of Bran- 
denliurg. .\mong them may be noted Der Roland von Berlin 
(1840); Der jahehe XVoUietnar (1842); Die Hosen des Herrn von 
Bredow (i84()-48), in which room is found for many delightful 
folk and ghost stories; and Ruhe ist die erste Biir^erpfiicht 
(1853). In 1842, in conjunction with the publicist Julius IMuard 
Hitaig (1780-1849). he liegan the publication of Der neue Pitaifol 
(continued by A. Vollert, Leipzig, 1842-65; new edition Leipzig, 


i866-gi), a collection of criminal anecdotes culled from all 
nations and all times. This publication attained great popularity, 
and is to-day of psychological interest and value. 

Bibliocrai'HY.—H is Gesammelte Werke were published in Berlin 
(1874); the Vaterldndische Romane in eight volumes (1881, 1884), 
and, .since the e.xpiration of the copyright in 1901, in many cheap 
reprints. Cf. IV. Alexis’ Erinnerunf’en, edited by M. Ewert (1000); 
and essays by Julian Schmidt, Neue Bilder aus dem geistigen Leben 
unserer Zeil (1873) ; G. Freytag, Werke, vol. xvi. and xxiii.; A. Stern, 
Zur Literal ur der Gegenwart (1880) ; and T. Fontane, Bayreuther 
Blatter, vi. (1883). 

ALEXISBAD, a spa of Anhalt, Germany, under the Harz 
mountains, i.oooft. above sca-Ievel, noted for its medicinal water.s, 
of which the Alexisbrunnen, a ferruginou.s spring, is used for drink¬ 
ing, while the Selkebrunnen supplies the baths, which are of use in 
feminine disorders. The place was founded in 1810 by Duke 
Alexius of Anhalt-Bernburg. 

ALEXIUS I. (1048-1118), emperor of the East, was the 
third .son of John Comnenus, nephew of Isaac Comnenus, emperor 
1057-59. His father declined the throne on the abdication of 
Isaac, who was accordingly succeeded by four emperors of other 
families between that date and 1081. Under one of these emper¬ 
ors, Romanus Diogenes (1067-71), he served with distinction 
against the Scljuk Turks. Under Michael Parapinaces (1071-78) 
and Nicephorus Botaniates (1078-81) he was also employed, 
along with his elder brother Isaac, against rebels in Asia Minor, 
Thrace and in Epirus (1071). The success of the Comneni roused 
the jealousy of Botaniates and his ministers, and the Comneni 
were almost compelled to take up arms in self-defence. Botani¬ 
ates was forced to ahdiiate ami retire to a monastery, and Isaac 
declined the crown in favour of his younger brother Alexius, who 
then became emperor in the 33rd year of his age. His long reign 
of nearly 37 years w’as full of difficulties (5ee Roman Empire, 
Later). At the very outset he had to meet the formidable attack 
of the Normans (Robert Guiscard and his son Bohemund), who 
look Dyrrhachium and Corfu, and laid siege to Laris.sa in Thes¬ 
saly. The Norman danger ended for the time with Robert Criii.s- 
card’s death (1085) and the concjucsts were recovered. He had 
next to repel the inva.sions of Patzinaks (Pctchenegs) and Ku- 
mans in Thrace, with whom the Manichaean sects of the Paulici- 
ans and Bogomilians made common cause; and thirdly, he had 
to cope with the fast-growing power of the Turks in Asia Minor, 
Above all he had to meet the cliffuulties caused by the arrival of 
the warriors of the first crusade, which had been in a great degree 
initiated owing to the represimtations of his own ambassadors, 
though the help whii h he wanted from the West was simply mer¬ 
cenary forces and not the immense hosts which arrived to his 
consternation and embarra.ssment. The first part, under Peter 
the Hermit, he got rid of by sending them on to Asia Minor, 
where they were massacred by the Turks (joo6). The .second and 
much more serious host of warriors, led by Godfrey of Bouillon, 
he conducted also into Asia, promi.sing to supply them with pro¬ 
visions in return for an oath of homage, and by their victories 
recovered for the empire a number of important cities and islands 
—Nicaea, Chios, Rhodes, Smyrna, F^phesus, Philadelphia, Sardis, 
and in fact most of Asia Minor (1097-00). This is ascribed as 
a credit to his policy and diplomacy by hi.s daughter, by the Latin 
historians of the crusade to his treachery and falseness. The last 
20 years of his life were marked by persecution of the followers 
of the Paulician and Bogomilian heresies (one of his last acts 
was to burn Basilius, a Bogomilian leader, with whom he had 
engaged in a theological controversy), by renewed struggles with 
the Turks (11lo-i 7), and by anxieties as to the succession, which 
his wife Irene wished to alter in favour of her daughter Anne’s 
husband, Nicephorus Bryennius, for w’hosc benefit the special title 
panhypersebastos (i.e. as it were augustisshnns si guts alius) was 
created. This intrigue disturbed even his djnng hours. He de¬ 
serves the credit of having raised the empire from a condition of 
anarchy and decay at a time when it was threatened on all sides 
by new dangers. No emperor devoted himself more laboriously 
or with a greater sense of duty to the task of ruling. 

Bibliograpiiv.— Zonaras xviii. 27-29; Anna Comnena’s Life; see 
also Du Cange, PamiUae Byzantinae; Friedrich Wilken, Rerum ab 
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Alexio I., Joanne, Manurle ct Alexio II. Comnenh Romanorum, 
Byzantinorum imperatoribus gestarum, libri iv. Commentatio (Heidel¬ 
berg, i8ii); Finlay, History of Greece (vol. hi., 0 .xford, 1877); 
Gibbon, Decline and Fall of the Roman Empire, edited with notes, 
etc., by Prof. J. B. Bury (i8q8) where further authorities arc cited; 
F. Chalandon, Essai sur le rlgnt d’Alexis E '' Comn^ne (ipoo). 

(J. B. B.) 

ALEXIUS IL (CoMNF.NUs) (1167-1183), emperor of the 
East, was the son of Manuel Comnenus and Maria, daughter of 
Raymund, prince of Antioch, and was born at Constantinople on 
Sept. 10, 1167. On Manuel's death, Maria, who had been immured 
in a convent under the name of Xenc, had herself proclaimed 
regent (117Q-S0), and handing over her son to evil counsellors, 
who encouraged him in every vice, supported the government of 
Alexius the protosebastos (nephewof Alanuel), who was supposed 
to be her lover. The young Alexius and his friends now tried to 
form a party against the empress mother and the protosebasti^s; 
and his sister Maria, wife of Caesar John, stirred up riots in the 
streets of the capital. Their party was defeated (May 2, 1 iSa), 
but Andronicus Comnenus took advantage of these tlisordcrs to 
enter Constantinoiile, where he was received with almost divine 
honours, and overthrew the regents. His arrival was celebrated 
by a barbarous massacre of the Latins in (Constantinople, which 
he made no attempt to stop. He allowed Alexius to be crowned, 
l)ut forced him to con.sent to the death of all his friend.s, including 
his mother, his sister and the Caesar, and refused to allow him 
the .smallest voice in public affairs. The betrothal in tiSo of 
Alexius with Agnes, daughter of Louis VII. of France, a child of 
nine, was qun.shed, and he was married to Irene, daughter of 
Andronicus. The latter was now formally proclaimed as co- 
emperor, and not long afterwards, on the pretext that divided rule 
was injurious to the Empire, he caused Alexius to be strangled 
with a bow-string. (J. B. B.) 

ALEXIUS III. (Angelus), emperor of the East, was the sec¬ 
ond .son of Andronicus Angelus, nephew of Alexius 1 . In 1105, 
while his brother Isaac 11 . was away hunting in Thrace, he was 
proclaimed emperor by the troops; he captured Isaac at Stagira, 
in Macedonia, put out hi.s eyes, and kept him henceforth a clo.se 
prisoner, though he had been redeemed by him from captivity at 
Antioch and loaded with honours, do compen.satc for thi.s crime 
and to confirm hi.s position as emperor, he had to scatter money 
so lavishly as to empty hi.s treasury, and to allow such licence to 
the officers of the army as to leave the empire practically defence¬ 
less. He consummated the financial ruin of the state. The empre.ss 
Euphrosyne tried in vain to sustain his credit and his court; Vatat- 
zes, the favourite instrument of her afiempls at reform, wa.s 
assassinated by the emperor’s orders. Eastward the cnijiirc was 
overrun by the Turks; from the north Bulgarians and Vlachs de¬ 
scended unchecked to ravage the plains of Macedonia and Thrace; 
while Alexius squandered the public trea.sure on his palace.s and 
gardens. Soon he was threatened by a new and yet more formid¬ 
able danger. In 1202 the western princes a.ssembled at Venice, 
bent on a new crusade. To them Alexius, son of the deposed Isaac, 
made appeal, promising as a crowning bribe to heal the schism of 
East and West if they would help him to depose his uncle. The 
crusaders, whose objective had been Figyiil, were persuaded to set 
their course for Constantinople, before which they appeared in 
June 1203, proclaiming the emperor Alexius IV. and summoning 
the capital to depose his uncle. Alexius HI., sunk in debauchery, 
took no efficient mea.sures to resist. His son-in-law, Lascaris, who 
was the only one to do anything, was defeated at Scutari, and the 
siege of Constantinople began. On July 17 the crusaders, the aged 
doge Dandolo at their head, scaled the walls and took the city by 
storm. During the fighting and carnage that followed Alexius hid 
in the palace and finally, with one of his daughters, Irene, and such 
treasures as he could collect, got into a boat and escaped to Devel- 
ton in Thrace leaving* his wife, his other daughters and his empire 
to the victors. Isaac, drawn from his prison and robed once more 
in the imperial purple, received his son in state. 

Shortly afterwards Alexius made an effort in conjunction with 
Murzuphlus (Alexius V.) to recover the throne. The attempt was 
unsuccessful and, after wandering about Greece, he surrendered 
with Euphrosyne, who had meanwhile joined him, to Boniface of 


Montferrut, then master of a great part of the Balkan peninsula. 
Leaving his protection he sought shelter with Michael, despot of 
Epirus, and then repaired to Asia Minor, where his son-in-law, 
Lascaris, was holding his own against the Latins. Alexius, joined 
by the sultan of Iconium (Konia) now demanded the crown of 
La-scaris, and on his refusal marched against him. Lascaris, how¬ 
ever, defeated and took him prisoner. Alexius was relegated to a 
monastery- at Nicaca, where he died on some date unknown. 

See Iho records of Nicetas Acominatus, George AcropoUtes, Niceph- 
oru.s Gregora.s; and the sources quoted for the Fourth Crusade in 
the article Crosaoes. (J. B. B.) 

ALEXIUS IV. (d. 1204), Byzantine Emperor, 1203-04. 
When Isaac 11 . was dethroned and blinded by his brother Alexius 
III., his son Alexius e.scai)cd, in 1201, to Germany, where he 
persuaded his brother-in-law, Philip of Suabia, and Boniface of 
Montferrat, the leader of the crusaders, to div-ert the fourth crusade 
to Constantinople. By 1203 Isaac was restored, with Alexius as 
joint emj)cror, but they W’cre unable to fulfil the promises made 
to the crusaders that they would contribute men and money to 
the cxix-dition to Jcru.salem and w-ould force the East to conform 
to the Wcsleni Church. In Jan. 1204 quarrels broke out between 
the crusaders and the Greeks, who revolted under the leadership 
of Murzuphlus. An officer, Canabus, was put on the throne, but 
was imprisoned by Murzuphlu.s, who had Alexius strangled, while 
Isaac died of shock. At this the crusaders, in self-defence against 
the Greeks, .stormed and captured Constantinople a second time 
and elected Baldwin of Flanders as Latin Emperor. (See Cru¬ 
sades; also Dan'doi.o.) 

ALEXIUS V., eastern Roman emperor, was proclaimed em¬ 
peror Feb. 5, 1204, during the siege of Constantinople by the 
Latins (fourth crusade). His name was Alexius Ducas Mur¬ 
zuphlus, and he was a connection of the imperial house of the 
.Angeli. His elevation w'a.s the result of a revolution in the city 
against Isaac II. and Alexius IV. He conducted the defence with 
great bravery till it became hopeless (April 12), whereupon he 
fled. He would then have made common cause with Alexius III. 
against the Latins, but was blinded by that ex-monarch and fell 
into the hands of the crusaders, who put him to death by casting 
him from the top of the Pillar of Theodosius as the murderer of 
Alexius IV. 

ALEXIUS MIKHAILOVICH (162(7-1676), tsar of Mus- 

cov-y, the son of Tsar Michael Romanov and Eudoxia Stry- 
eshnevaya, was born on March 9, 1629. A youth at his father’s 
death (1645), he was committed to the care of Boris Ivanovich 
Morozov, who rcci^gnizcd the needs of his country and was acces¬ 
sible to Western ideas. He secured the truce with Poland and 
avoided complications with the Porte. His domestic policy was 
crjuitable, and aimed at relieving the public burdens by limiting 
the privilege.s of foreign traders and abolishing many useless and 
expensive court offices. On Jan. 17, 1648, he procured the mar¬ 
riage of the t.sar with Maria Miloslavskaya, and he himself mar¬ 
ried her sister Anna ten days later. 

The Milo.slavskis were typical self-seeking 17th century boy¬ 
ars, whose extortions made them generally detested. In May 
1648 the people of Moscow rose against them, and the young 
tsariwas compelled to dismiss both them and their patron Moro¬ 
zov. There were disquieting disturbances all over the tsardom 
culminating in dangerous rebellions at Pskov and Great Nov¬ 
gorod, with which the Government was so unable to cope that it 
surrendered, practically granting the malcontents their own 
terms. The metropolitan Nikon (q.v.), who had displayed tact 
and courage at Great Novgorod, in consequence became in 1651 
the tsar’s chief minister. 

In 1653 the weakness and disorder of Poland, which had just 
emerged from the savage Cossack war, encouraged Alexius to 
attempt to recover from her secular rival the old Russian lands. 
The campaign of 1654 was an uninterrupted triufnph, and scores 
of towns, including the imfwrtant fortress of Smolensk, fell into 
the hands of the Muscovites. In Jan. 1655 the rout of Ochmatov 
arrested their progress; but in the summer of the same year, 
the sudden invasion by Charles X. of Sweden for the moment 
swept the Polish State out of existence; the Muscovites, unop- 
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p()5ftl, quickly a[)propriato(] nearly everything which was not 
already occupied by the Swedes, and when at last the Poles 
offered to negotiate, the whole grand-duchy of Lithuania was 
the least of the demands of Alexius. 

Fortunately for Poland, the tsar and the king of Sweden now 
cjuarrclled over the sjwil, and at the end of May 1656 Alexius 
declared war against him. Great things were expected of the 
Swedi.sh war, hut nothing came of if. Dorpat was taken, but 
count less multitudes were lost in vain before Riga. In the mean¬ 
time Poland had so far recov'ered herself as to become much 
more dangerou.s than Sweden. The tsar rid himself of the Swedes 
by the rx;ace of Kardis (July 2, i66t;, whereby Muscovy retro¬ 
ceded all her coiKiuests. The Polish war dragged on for six 
years longer and was then (ondufled by a truce, nominally for 
13 years, which proved the most durable of treaties. 

by the truce of Andrussowo (i'eb. ii, 1667) Vitebsk, Polotsk 
and Polish Livonia were restored to Poland, but Smolensk and 
Kiev remained in the hands of the Mu.scuvites, together with the 
whole eastern bank of the Dnieper, This truce was the achieve¬ 
ment of Athaiiasy Ortluin-Nashchokin, the fir.st Rus.sian chan¬ 
cellor and diplomatist in the modern sen.se, who after the dis¬ 
grace of Nikon became the tsar's first minister till 1670, when he 
was supersed(“d liy Arlainon Ma(\eyt‘v. Nik<jn had become too 
powerful for the tsar, and on the return of Alexius from the 
Polish W'ar there arose a conllict over the question of ecclesi- 
asliial authijrity in the State, ending in Nikon’s trial and depri¬ 
vation in 1667, 

Alexius had the art of discovering goofi adv'i-sers and the good 
sense to employ them. He was not a man of strong character, 
or he would not have submitted to tlie dictation of Nikon. He 
was naturally progressive, though in a timid way, or he would 
not have suppiirted the reforms of Matveyev. He was learned 
in his own way, wrote verses and began a history of his own time. 
His last years were tranquil, in spite of the rebellion of Stenka 
Raxin. By his first wife he had a large family, and by his 
second, Natalia Naruishkina, two children, the tsarevich Peter 
and the tsarevna Natalia. 

See Robert Nisbet Hain, The Iur.\t Romanovs (Lt>n{lon, IQ05). 

ALEXIUS PETROVICH ( 1O00-17KS), Russian tsarevich, 

the sole surviving son of Peter I. and Faidoxia Lopukhina, was 
born on Fi’b. 19, i6()o. I'he young tsar married the boyarinya 
Lopukhina at his mother’s (i»mmand. From the lirsf, her .society 
bored Peter unsi-teakably, and, after the birth (Oct. 3, 1691) of 
(heir .second .short-lived son Alexander, he practically de.serled 
her, The young Alexius was ignored by his father till hi; was 
nine years old, and was privately educated. In 1703 he was or- 
di*red to the field .is a \>rivate in a bombardier regiment in the 
army. In 1704 he was present at (he capture of Narva. 

In 170S Peter sent .Alexius to Smolensk to collect firovender 
and recruits, and thence to Moscow to fortify it against Gharlos 
XH. At the end of 1700 he went to Dresden for 12 months for 
finishing lessons in French and (ierm.in. mathematics and forti- 
fu at ion, and. his education completed, he was married on Oct. 14, 
1711. greatly against his will, to the ITiiuess Charlotte of Bruns¬ 
wick Wulfenbiitlel. Three weeks later the bridegroom wa.s hur¬ 
ried away by his father to Thorn to superintend the provisi^|jping 
of the Russian troops in Poland. I'or the next 12 months Alexius 
was kept constantly on the move. His wife joined him at Thorn 
in December, but in April 1712 a jXTcmptory ukase ordered him 
off to the Army in Pomerania, and in the autumn of the same 
year he was forced to accomixiny his father on a tour of inspec¬ 
tion through I'inland. Immediately on his return from Finland. 
Alexius was despatched by his father to Staraya Rusya and 
Ladhg.i to see to the building of new ships. This was the last com¬ 
mission entrusted to him. On his return to the capital, Peter, 
in order to see what i>rogress his son had made in mechanics and 
mathematics, a<<keil him to draw something of a technical nature 
fur his insjHction. Alc.xius. in order to escape such an ordeal, 
disabled his right hand by a iiistol-shot. In no other way could 
the tsarevich h,i\'e olfendt*(i his father so (lee[>ly. He hud be¬ 
haved like a cowardly recruit who mutilates himself to e.scajx* 
military ser\ice. .After this, Peter employed him no more. He | 


no longer pressed him to attend public functions. Alexius rejoiced 
at thi.s welcome change, but he had cau.se rather to fear it. 

On Oct. 22, 1715, Alexius’s consort, the Princess Charlotte, 
died, after giving birth to a son, the Grand-duke Peter, after¬ 
wards Peter II. On the day of the funeral, Peter addressed to 
Alexius a stern letter urging him no longer to resemble the sloth¬ 
ful servant in the parable, and threatening to cut him off if he 
did not acc^uiesce in his father's plans. Alexius wrote a pitiful 
reply to his father, offering to renounce the succes.sion in favour 
of his baby half-brother Peter, who had been born the day after 
the Princess Charlotte’.s funeral. In Jan. 1716 he wrote to his 
father for permi.ssion to become a monk. Still Peter did not 
despair. On Aug. 26, 1716, he wrote to Alexius from abroad urg¬ 
ing him. if he clesired to remain tsarevich, to join him and the 
Army W'ithout delay. 

but Alexius fled to Vienna and [ilaced him.self under the pro¬ 
tection of his brother-in-law, the Emperor Charles VI., who sent 
him for safety first to the Tyrolean fortress of Ahrenberg, and 
finally to the castle of San Elmo at Naples. He was accompanied 
throughout hi.s journey by his mistress, the Finnish girl Afrosina. 
That the emiaeror sincerely sympathized with Alexius, and sus¬ 
pected Peter of harbouring murderous designs against his son, is 
plain from his confidential letter to George I. of England, whom 
he. con,suited. 

Peter’.s agitation was extreme. The flight of the tsarevich was 
a reproach and a scandal. He must be recovered and brought 
back to Ru.ssia at all hazanls. Thi.s (ask was accomplished by 
Count Peter Tolstoi, the most .subtle and unscrupulous of Peter’s 
servants; but terrorized (hough he wa.s, Ale.xius w'ould only con¬ 
sent to return on his fathiTS solemnly swearing, “before God 
and His judgment seat,” that if he came back he should not 
be punished, but cherished as a son and allowed to live quietly 
on his estates and marry Afrosina. 

On Jan. 31, 1718, the tsarevich reached Moscow. On Feb. 18 
a “confession” was extorted from Alexius which implicated most 
of his friends, and he then pulilidy renounced the succession to 
(he throne in favour of (he baby grand-duke Peter Petrovich. 
A reign of terror ensued, in (he course of which the ex-tsari(sa 
Eudoxia was dragged from her monastery and jiublicly tried for 
alleged adultery, while all who had in any way befriended Alexius 
wiTc impaled, broken on the wheel or otherwise done to death. 
In April 1718 fresh confe.ssions were extorted from Ale.xius, now 
half idiotic with fright. A'^et even now there were no actual facts 
to go upon. The worst that could be brought again.''! him was 
that he h.id “wished” his father's death. In the eyes of Peter, 
his .son was now' a self-convicted and most dangerous traitor, 
whose life was forfeit, lint there was no getting over the fact 
that his father had sworn “before the Almighty and His judg¬ 
ment seat” to pardon him and let him live in peace if he returned 
to Ru.ssia. But did the enormity of the t.sarevich’s crime absolve 
the tsar from the oath? Thi.s (luestion was solemnly submitted 
by Peter to a grand council of prelates, senators, ministers and 
other dignitaries on June 13, 1718. The clergy left the matter to 
the tsar’s own decLsion.* The temporal dignitaries declared the 
evidence to be insufficient and suggested that Alexius should be 
examined by tcirture. Accordingly, on June 10. the weak and 
ailing t.sarevich received 25 strokes w-ith the knout (as then ad¬ 
ministered, nobody ever survived 30), and on the 24th 15 more. 
He expired two days later in the guard-house of the citadel of 
St. Petersburg, two days after the senate had condemned him to 
death for “imagining” rebellion against his father, and for 
“hoping” for the co-operation of the common people and the 
armed interx'ention of his brother-in-law. the emperor. 

Set R. N. Bain. The First Romanovs (London, 1005); Comic de 
Vogue, Mazeppa. Vn chans^ment de rifinc (Paris, 1884). 

ALFA or HALFA : see Esparto. 

ALFALFA, LUCERNE or PURPLE MEDICK, know n 

botanically as Medicago saliva, is a leguminous forage plant famed 
in the regions of it.s adaptation for its tolerance of drought, heat 
and cold; for the remarkable productivity and the quality of its 
tierbagc: and for its incidental value in soil improvement. It is 
grow'n primarily for hax', pasturage and silage. The plant is an 
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erect, long-lived, tap-rooted, perennial herb with numerous, thin, 
hollow and branching stems arising from a much-branched crown 
which is partially embedded in the surface layer of soil. As the 
plant develops, numerous stems bearing many trifoliolate leaves, 
arise from the crown buds and attain lengths of from 1 to 5 ft. 
Racemes of small flowers arise from the upper axillary buds of 
the stems. The flowers of all commercial varieties are predomi¬ 
nantly purple. This is particularly true of the types grown in Rus¬ 
sian Turkistan and the regional strains of common alfalfa grown 
in North and South America. How(‘ver, from 5 to 30% of varie¬ 
gated and yellow flowers occur in such well-known hardy commer¬ 
cial varieties as Grimm, Cossack, Ladak and Canadian variegated. 
The.sc were derived from natural crosses between the purple M. 
sativa and the wild yellow-flowered six'cics, M. jalcata. With ap¬ 
proaching maturity, coiled pods containing from two to eight or 
more seeds develop abundantly in regions with much .sunshine, 
moderate heat and dry weather. 

The primary root of alfalfa attains great depths. When 20 or 
more years of age this tap roof may descend as much as 50 ft. or 
more, where the subsoil is porous. This accounts for the unusual 
ability of the plant to tolerate drought. The roots of .seedling 
plants arc known to penetrate the soil for 3 ft. when two months, 
and for 6 ft. with plants five months of age. Not infrequently, 
newly established fields of alfalfa survive severe summer drought 
and heat when stands of red, alsike and white clover, and other 
members of the genus Trifolium may succumb, partly because 
the roots are much shallower and more branching. 

Alfalfa has remarkable capacity for rapid and abundant regen¬ 
eration of dense growths of new stems and leaves following cut¬ 
ting. This makes possilile from tine to as many as 13 crops of 
hay in one growing season. The frequency of harvest and the 
total seasonal yields are dependent largely on the length of the 
growing season, the b rtility of the soil, the abundance of sun¬ 
shine, and especially the amount 
and distribution of rainfall or 
irrigation during the growing 
season. On nonirrigated lands 
yields of from two to four tons 
per acre are common, but with 
long growing seasons and with 
irrigation as much as t(*n tons 
of dry hay per acre are ob¬ 
tained. Green leafy alfalfa hay 
is very nutritious and palatable, 
containing about lOG proteins 
and 8% mineral constituents. 

In addition it is rich in vita¬ 
mins A, E, D and G. 

Although alfalfa is highly tol¬ 
erant to drought and heat, it 
utilizes very large quantities of 
water to })roduce forage. A 
yield of three tons of dry herb¬ 
age per acre requires the ab¬ 
sorption by the roots from the 
soil of approximately 2.490 tons 
of W'ater, the equivalent of 

about 22 in. of rainfall. Such _ 

heavy utilization of water BT COUBTttY or H.M. BTATIOHIBY OmCI 

greatly reduces the reserves of *hd 

subsoil moisture and yields may Lucerne or alfalfa (medicago 
decline markedly unless the sativaj 

moisture supply is replenished adequately by rainfall, .surface 
irrigations or subirrigation. Most all water utilized for growth 
is lost in transpiration, being evaporated through the leaf pores 
or stomates after passage through the stems and the veins of the 
leaflets. In the course of growth, some of the water is combined 
with carbon dioxide in the synthesis of sugar and numerous 
other organic compounds, of which the dry matter of the plant 
is largely constituted. 

Although a native of the old world, the acreage of alfalfa occurs 
primarily in the western hemisphere. Estimates vary, but in 1942 
it is probable that 37,000,000 ac. of alfalfa were grown in the 


world of which not less than 50% was grown in Argentina and 
43';^. in the United States. It is likely that alfalfa had its origin 
in the dr>’. hot regions east of the Mediterranean. It occurs in 
the wild stale in the Tran.scaucn.sian mountains of southern Rus¬ 
sia together with many other species of Mcdico^o. Historically, 
alfalfa has been grown for a longer period for forage than any 
other plant. Incident to the inva.sion of Greece it wa.s introduced 
into that country by Medes and Persians about 400 B.c. It was 
grown cxtensivel}’ in Itah' in the 1st century and the Romans in¬ 
troduced it into other part.s of Europe. It i.s probable that the 
Moors also introduced alfalfa into Spain. It was the Spaniards, 
who. coincident with their lure for gold, brought alfalfa to the 
new world, having introduced it into South America in the i6th 
century. 

While alfalfa may have been introduced into southwestern 
United States from Mexico through Spanish influence, it was the 
discovery of gold in C'alifornia in 1848 which gave alfalfa culture 
its great impetus in the western states. The gold seekers from the 
eastern states brought alfalfa from Chile to California in 1854 
where it became known as “Chilean clover ’ and later as Spanish 
or common alfalfa. Sub.sequently, alfalfa culture spread through 
the west as this va.st territory was settled by the migrations of 
settlers from the eastern states. 

Alfalfa was introduced into eastern United States by the early 
colonists. George Washington and Thomas Jefferson attempted 
to grow it, but its culture met wilb but little success in this 
humid region with its leached anti highly acid soils. In only a few 
areas of the eastern slates, where soils derived from limestone 
were abundant in mineral residues, did the culture of alfalfa 
jK'rsist. 

In the western states, with arid or semiarid climates, soils were 
high in mineral residues containing calcium, phosphorus and 
potassium compounds and other sources of nutrients which are 
recpjisiles for sOccessful alfalfa culture. In addition, the climate 
with its ahundanl .sunshine and favourable winters was, in the 
main, ideal for alfalfa culture. It is not surprising, therefore, 
that alfalfa culture was predominantly a western enterprise for 
more than 70 years after its introduction into C'alifornia in 1854. 
In 1899, 2,000,000 ac. of alfalfa wc-re harvested for hay and 97% 
of this was grown in the 17 western states, Nebraska, CTalifornia, 
Kan.sis, Idaho. Oregon, W'ashington, Nevada. Utah, Arizona, New 
Mexico, C'olorado, Wyoming, Montana, North and South Dakota, 
Oklahoma and Texas. In ic;29, the total acreage of alfalfa har¬ 
vested for hay was 11,500,000 ac. of which 71% was grown in 
the aforementioned western states. By this time, however, ex¬ 
tensive researches, demonstrations and ex|x‘ric‘nce had established 
clearly the significant fact that alfalfa could be grown success¬ 
fully in the northern humid states by adjusting the soil environ¬ 
ment with applications of various forms of lime and of phosphate 
and potash fertilizers. These practices, along with the develop¬ 
ment of artificial cultures fur the inoculation of sc'cd with nitro¬ 
gen-fixing bacteria; the imiircn’enient of .seeding techniques; the 
establi.shment of proper managerial practices; and the utilization 
of winter-hardy varietic.? such as Grimm. Canadian variegated, 
C'ossack and Ladak instead of the less hardy regional strains of 
American common, presaged the remarkable eastward expansion 
of alfalfa culture. Minnesota, Wisconsin, Michigan, Iowa, Illi¬ 
nois, Indiana, Ohio, Kentucky and Missouri grew 45G of the 
total of the 16.000.000 ac. grown for hay in the United Slates in 
1942 compared with 45% for the 17 western states and 10% for 
the remaining eastern and .southern states. In the six-year period 
from 1937 to 1942, the only states which grew more than 1,000,- 
000 ac. of alfalfa hay each were Minnesota, Wisconsin, Michigan 
and Iowa. 

Like all crops, alfalfa is beset with hazards of climate, diseases 
and insects. Among the more serious of these arc winterkilling, 
bacterial wilt disease, grasshoppers and leafhoppers. In the humid 
and in the irrigated areas, stands three or more years of age have 
often become badly thinned by the infections from the soil-borne 
bacterial wilt organism, Phytomonas insidiosum. Severe damage 
is caused periodically by winter manifestations of the humid 
areas such as enduring and contacting sheets of ice, or protracted 
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periods of extremely cold weather without the insulation of snow 
or vegetative cover or both, or long periods of alternate freezing 
and thawing which on heavy, water-saturated soils lift or#“heave’’ 
the plants, exposing the crown to harmful aerial temperatures 
and desiccation. Such lo.sses are greatly reduced through the 
selection of soils with good surface and under drainage; through 
managerial treatments; and by the use of winter-hardy and w'ilt- 
resistanf varietie.s such as the new synthetic variety. Ranger. 
Orestan. Ladak and Cossack alfalfas are winter-hardy and mod¬ 
erately resistant to wilt but IJrimm and Canadian variegated are 
winter-hardy but very susceptible to the wilt disease. Grass¬ 
hoppers which defoliate alfalfa i)laius in dry weather are widely 
di.stributcd but “outbreaks” 0/ them are checked with poison 
bait. The tiny Icafhoppcrs. Empoasra fahar, which cause stunting 
and yellowing of summer growths of alfalfa in warm humid areas 
may be controlled by cutting management under some conditions. 

See F. B. Morrison, Feeds and Feeding (20th td. ioj6) ; Hayw'ard, 
The Structure of liconornic Plants (io:c8); Climate and Man (U.S. 
Dept, of Agriculture, yearbook of agriculture, lyar)- (L. F. G.) 

ALFALFA WEEVIL, a snout-beetle, or weevil (Phytono- 
mus posticus) of Old World origin, which feeds upon alfalfa, or 
lucerne (Mrdtcnflo saliva). Although W'idely di.stributed in Eu¬ 
rope, where its ho.st plant is extensively grow'n, it attracted little 
attention until it was accidentally introduced into the United 
States in the early years of the 20th century. If appeared sud¬ 
denly in the vicinity of Salt Lake ('ify, a region where the alfalfa 
crop is of great impKirtance, multiplied and .spread rapidly, caus¬ 
ing great alarm to the agricultural and livestork industries. It 
.spread steadily at the rate of from 10 to 20 mi. a year, and in 1027 
occurred in great numbers through the Great Basin and the 
Snake river watershed, in large area.s of the Colorado and North 
Plattt? drainage basins, and in the territory of the Yellowstone and 
Sacramento rivers. It is a constant threat to the great alfalfa 
regions to the cast, and its .spread cannot be prevented by regu¬ 
lating the production and marketing of the crop, .since it feeds on 
other leguminous plants, some of which arc wild. 

The adult weevil is dark brown in colour and about in. long. 
In this stage it passes the winter, usually in crevices in the ground. 
In the spring the adults begin feeding on the earliest grow'th of 
the plant, and lay their eggs either in old, dry stems or in the 
living sterns. In warm w-eather these eggs hatch in from one to 
two weeks, and the young larvae begin (o feed on the leaves, 
especially on the opening tips, rajndly skeletonizing them—so 
rapidly, in fact, that the plant is unable to outgrow the injury. 
When full grown, the greenish larvae spin loose cocoons from 
which adults emerge in the summer. The cocoons are found at¬ 
tached to the stems, in curled leaves or on the ground. 

During the first nine years in America, the weevil not only 
spread rapidly hut nearly destroyed the first crop of alfalfa each 
year. Since then there havT been fluctuations in the amount of 
damage, due probably to climatic changes. Systematic studies 
have been carried on by the federal bureau of entomology and by 
the official entomologists of Utah and the neighbouring states ever 
since the insect was first discovered. Ten .species of parasites have 
been imported from Europe by the federal experts, and one of 
these (Pathyplecles curculionis) is thoroughly establi.shed and has 
.spread throughout most of the infested territorxe In some locali¬ 
ties it has been known to kill go'.T of the weevil larvae; but the 
rate of increa.se of the weevil is so rapid that even this percentage 
docs not bring about control, and artificial remedial measures must 
be relied upon. Of the artificial mea.silres, prompt cutting of first 
crop as soon as it reaches pre-bloom stage; or spraying or dusting 
first crop at ju.st the proper time (varying according to conditions) 
with powdered arsenate of calcium has been found to be the most 
effective, by which method it is still po.s.siblc to grow alfalfa with 
more or less profit, in spite of the weevil. A full account of 
methods and machinery will he found in Farmers* Bulletin, No. 
1,528, U.S. Dept, of Agriculture. (L. O. H.) 

See C. L. Metcalf and W. P. Flint, Destructive and Useful Insects 
(and ed^ i93Q)- 

AXiFANO, FRANCO (1876- ), Italian composer, was 

bom at Posillipo, near Naples, March 8, 1876. He .studied at 


Naples and Leipzig and by his numerous works for the stage 
has acquired a leading position among his contemporaries. He 
has also written orchestral and chamber works of merit. For 
a time he was director of the Liceo Musicale Rossini at Bo¬ 
logna and later went to Turin in a similar capacity. To him 
was entrusted the task of completing Puccini’s unfinished opera 
Turandot. 

ALFELD, chief town of a subdivision of the district of 
Hildesheim, in the Prussian province of Hanover, on the river 
Leine. about 15 mi. S.S.W. of Hildesheim. Pop. (1933) 7.221. It 
has a church with twin sjjires. Its industries are papermaking, 
iron founding and the production of agricultural machinery. 

ALFIERI, VITTORIO, Count (1749-1803), famous tragic 
dramatist of Italy, was born at Asti in Piedmont, of rich and 
noble parents. His father died when he was an infant and his 
mother married again, but an uncle took an interest in his educa¬ 
tion and sent him in his tenth year to the ^Xcademy of Turin. 
By the death of this unde he was left, at the age of 14, to enjoy 
without control his vast paternal inheritance, augmented by the 
recent acces.sion of his uncle’s fortune; but for three more years 
he remained at the academy, though he seems to have learned 
very little there except contempt for his studies and for the life 
which he saw' about him. Eager to escape from it, he obtained 
leave of the king to travel, and left Turin in 1766 under the care 
of an Engli.sh tutor, from whom, howawer, he soon parted. 

For nearly .seven years he travelled about Eurojx?, visiting most 
of the cai)ital.s, and indulging in a series of amorous adventures, 
of which he gives some account in his interesting autobiography; 
but although much of his time w'as wasted in dissipation, he found 
in England the political liberty which became his ideal, and in 
France the literature which seems to have innucnccd him most 
jH'ofoundly. He studied Voltaire, Rousseau and, above all, 
Montesquieu; and his reading confirmed in him that love of 
freedom and hatred of all tyranny which w'ere henceforward his 
most marked characteristics. 

In 1772 he returned to Turin, but two more years w'cre wasted 
in yet another intrigue Ix'fore he found in Plutarch's Lives —his 
“book of books,” as he called it—a stimulus to literary composi¬ 
tion, and, identifying himself with the love-sick Antony, wrote a 
play entitled Cleopatra, which w-as acted in 1775. Well aware 
of its defects, he persuaded the producer to withdraw' it after 
the second jK'r form ante; but its immediate success filled him 
w'ith ambition to excel as a dramatist, and, since no great tragic 
poet had yet ari.sen in Italy, he determined to devote himself to 
the composition of tragedies. 

As a Piedmontese who had spent so many years abroad, he was 
grav'cly handicapped by his ignorance of classical Italian, and 
indeed his first two tragedies, Filippo and Po/m/Ve, were conceived 
and written in French prose. Much hard study was required 
before he could translate them into Italian blank verse (for 
which Cesarotti’s version of Ossim served him as a model), 
but he had at la.st found an object in life, and ,so ardently did 
he devote him.self to its achievement that in eight years he had 
14 tragedies to hi.s credit, ten of which were published at Siena 
in 1783. During the same period he found time to write many 
translations and original lyrics, including five odes on American 
independence, as well as a treatise, Della Tirannide, w'hich how¬ 
ever was not published until many years later. His first series of 
tragcdie.s culminated in Saul, which many critics besides him.self 
have regarded as his best play, and when he wrote it he intended 
it to bo his last. 

Meanwhile, in 1777, he had found in the Countess of Albany 
(q.v.'i a new love, to whom he remained faithful for the rest of 
his life; and. in order to be free to follow her, in 1778 he ended 
his allegiance to Piedmont by making over his estate there to 
his sister. One of his plays, Afaria Siuarda, was dedicated to the 
countess, but it w-as not until she had left Italy to reside at 
Colmar in Alsace (1784) that he was able to see her freely, and 
thenceforward until his death he lived with her. Immediately 
after Vittorio Alfieri joined her he was moved to break his pre¬ 
vious resolution and write five more tragedies, one of which, 
Mirro, has been preferred by some good judges even to Sau!; and 
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it was at this time, too, that he completed his treatise Del Principe 
e delle Lettere, an exercise in the manner of Machiavelli, which 
was not published until i8oi. From Alsace the lovers moved to 
Paris, and there in 1788-89 Alfieri supervised the printing of a 
complete edition of his tragedies by Didot. 

When the Revolution began he hailed it with an ode on the 
taking of the Bastille; but the excesses of the populace could 
not fail to disgust a republican who, as Byron said of him, “was 
an aristocrat at heart.” In 1792 he escaped with the Countess 
from France and settled in Florence, where they lived for the 
rest of his life. The property which he had left in France was con¬ 
fiscated, on the plea that he was an emigrant, and this fact helps 
to explain the hatred of all things French which found expression 
in his Misogallo, a collection of violent polemics in prose and 
verse, which was published in 1799, the year when the French 
troops first entered Florence. Although he never cca.sed to rage 
against tyranny—not only of kings and priests, but of revolution¬ 
aries as well—the last years of his life were undisturbed and he 
devoted them to ejuiet study, teaching himself Greek, and even 
trying to write comedies, for which he had no real gift. These, 
like his autobiography, his satires, and many of his lyric poems, 
were not published until after his death, which occurred at 
Florence, Oct. 8, 1803. He was buried in Santa Croce, and there 
the Countess of Albany caused a monument by Canova to be 
dedicated to his memory seven years later. A collected edition 
of his works wals published at Florence in 22 volumes (1805-15). 

Alfieri’s literary reputation rests chiefly on his 19 tragedies, 
which were all strictly classical in form, adlicring even more 
closely than their models to the unity of action or interest. Sub¬ 
ordinate episode.s and verbal ornaments were ruthlessly excluded 
from them, and no more than four principal characters were 
admitted on the stage. 

But the genius of their author was essentially lyrical, and the 
situation which he treats most often and w'ith most success— 
that of the hero defying tyranny—is one in wdiich he was able to 
identify himself with the “.splendid rebel,” and use him as a 
mouthpiece for his passionate denunciation of tyrants or praises 
of freedom. For this his somewhat harsh style, pensato e non 
canfato, which was an offense to his contemjx>raries, is now 
recognized to be the most appropriate vehicle. 

But plays written to serve as weapons for political warfare 
are rarely successful dramatically, and Alfieri too often sacrificed 
dramatic propriety to special pleading. It is as a precursor of the 
Ri.sorgimento that he is .specially honoured in Italy today, and it 
was in a section of the Misogallo that he first turned from 
generalizations about freedom to make a direct appeal to his 
countrymen to recover (heir own. 

By that appeal and by many of his lyrics, which he claimed 
to have written as spurs to arouse the new^ generations and make 
them worthy of their Roman ancestors, he certainly helped to 
revive the national spirit and earned the title of Vate d'Italia by 
which he is honoured today. 

See Antoine dc Latour, Mimoires de Victor Alfieri (French trans. 
Paris, 1840) ; Sismondi, De la lit. du midi de VEurope; J. C. Walker, 
Historical Memoir on Italian Tragedy (i 790 ) ; Giorn. de Pisa, tom. 
Iviii.; Centofanti, Life of Alfieri (1S42); Emilio Teza, Vita, Giornuli, 
Lettere di Alfieri (1861); Antonini and Cognetti, Vittorio Alfieri 
(1808). 

ALFORD, HENRY (1810-1871), English divine and 
scholar, was born in London on Oct. 7, 1810, of a Somersetshire 
family which had given five consecutive generations of clergymen 
to the Church of England. He was a precocious lad who wrote 
Latin odes and a history of the Jews before he was ten. He 
graduated from Trinity college, Cambridge, in 1832, being 34th 
wrangler and 8 th classic, and in 1834 became a fellow of his 
college, 

Alford was vicar of Wymeswold (1835-53), preached at Que¬ 
bec chapel in London (1853-57) and was dean of Canterbury 
from 1857 to his death on Jan. 12, 1871. 

Dean Alford was a man of many and varied accomplishments. 
He published some volumes of verse, wrote some popular hymns, 
and was the first editor of the Contemporary Review. But his 


chief fame rests upon his monumental edition of the New Testa¬ 
ment in Greek, which occupied him from 1841 to 1861. In this 
work he first brought before English students a careful collation 
of the readings of the chief mss., and the researches of the ripest 
continental scholarship of his day. 

Though more recent research, patristic and papyral, has largely 
changed the method of New Testament exegesis, Alford's work 
is still a quarry where the student can dig with a good deal of 
profit. 

His Life, written by his widow, appeared in 1873 (Rivington). 

ALFRED or AELFRED) known as The Great (848?- 
900), king of England, was born at Wantage, and was the fifth 
son of King Aethelwulf and his first wife Osburh. He seems to 
have been a child of singular attractiveness and promise, and 
stories of his boyhood were remembered. At the age of five (853) 
he was .sent to Rome, where he was confirmed by Leo IV, who 
is also stated to have “hallowed him as king.” Later writers inter¬ 
preted this as an anticipatory crowning in preparation for his ulti¬ 
mate succession to the throne of Wessex. That, however, could 
not have been foreseen in 853, as Alfred had three elder brothers 
living. 

It is probably to be understood as investiture with the con¬ 
sular insignia, or possibly with some titular royalty such as that 
of the under-kingdom of Kent. In 855 Alfred again went to 
Rome with his father Aethelwulf, returning towards the end of 
856. About two years later his father died. 

During the .short reigns of his two «‘Idest brothers, Aethellwld 
and Aethdbert, nothing is heard of Alfred. But with the acces¬ 
sion of the third brother Aethclred (860), the public life of Alfred 
begins, and he enters on his great work of delivering England from 
the Danes. It is in this reign that Asser applies to Alfred the 
unique title of sccomiarius, which seems to indicate a position 
analogous to that of the Celtic tanist, a recognized successor, 
closely as.sociated with the reigning prince. It is probable that 
this arrangement was definitely sanctioned by the witenagemot, 
to guard against the danger of a disputed succession should 
Aethclred fall in battle. In 868 Alfred married Ealhswith, daugh¬ 
ter of Acthdred Mucill, an caldorman of the Gaini, an unidenti¬ 
fied district. 

The same year the two brothers made an unsuccessful attempt 
to relieve Mercia from the pressure of the Dane.s, For nearly 
two years Wessex had a respite. But at the end of 870 the storm 
burst; and the year which followed has been rightly called 
“Alfred’s year of battles.” Nine general engagements were 
fought with varying fortunes, though the place and date of two 
of them have not been recorded. A successful skirmish at Engle- 
field, Berkshire (Dec. 31, 870), was followed by a severe defeat 
at Reading (Jan. 4, 871), and this, four days later, by the 
brilliant victory of A.shdown, near Compton Beauchamp in Shriv- 
enham Hundred. On Jan. 22, the Engli.sh were again defeated at 
Basing, and on March 22, at Marton, Wiltshire, the two unidenti¬ 
fied battles having perhaps occurred in the interval. 

In April Aethclred died, and Alfred succeeded to the whole 
burden of the contest. While he was busied with his brother's 
funeral, the Danes defeated the English in his absence at an un¬ 
named spot, and once more in his pre.sence at Wilton in May. 
After this peace was made, and for the next five years the Danes 
were occupied in other parts of Fmgland, Alfred merely keeping a 
force of observation on the frontier. But in 876 part of the Danes 
managed to slip past him and occupied Wareham; whence, early 
in 877, under cover of treacherous negotiations, they made a dash 
westwards and seized Exeter. Here Alfred blockaded them, and 
a relieving fleet having been .scattered by a storm, the Danes bad 
to submit and withdrew to Mercia. But in Jan. 878 they made a 
sudden swoop on Chipj>enham, where Alfred had been keeping 
his Christmas, “and most of the people they reduced except the 
King Alfred, and he with a little band made his way ... by wood 
and swamp, and after Easter he . . . made a fort at Athelney, 
and from that fort kept fighting against the foe” (Chron.). The 
idea that Alfred during his retreat at Athelney was a helpless 
fugitive rests upon the foolish legend of the cakes. In reality he 
was organizing victory. 
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Hy the middle of May his preparations were complete and he 
rrioverl out of-Athclney, beinf? joined on the way by the levies of 
Somersetshire, Wiltshire and Hamp^hirc. The Danes on their 
side moved out of C'hi[)[)enham, and the two armies met at Eding- 
tf)n in Wiltshire. The result was a decisive victor>' for Alfred. 
The Danes submitted. Guthrum, the Danish king, and 29 of his 
thief men accepted baptism. liy the ne.xl year (879) not only 
Wessex, but Mercia west of Wathng Street, was cleared of the 
invader. 

7 'his i.s the arrangement known as the i>eace of Wedmore (S78), 
though nc» document embodying its provision.s is in exi.stcnce. 
And though for the j)resent the norlhf'astern half of England, 
including London, remained in the hands of the Danes, in reality 
the tide had turned, and western Eurofx* was .saved from the 
danger of becoming a heathen Scandinavian power. 

For the next few years there was peace, the Danes being kept 
busy on the continent. A landing in Kent in HH.^ or HH5’, though 
successfully repelled, encouraged the East Anglian Danes to re¬ 
volt. The meaNures taken b\’ Alfrecl to re[)ress this revolt culmi¬ 
nated in the capi ure of London in HM;; or 8.86. and the treaty known 
as vMfred and Guthruni’s peace, wheneby the boundaries of the 
treaty of Wedmore (with which this is often confused) were 
materially mccdilied in Alfred's favour. Once mure for a time 
there was a lull; but in the autumn of 892 (893) the final storm 
burst. The Danes amc’iunling in the aggri'gate to 3.^0 sail, crossed 
to Faiglaucl in two divisions, finding their position on the Conti¬ 
nent becoming more and more precarious, ami entrenched them- 
selvc's, the larger body at Appledore and the lesscT under Haesten 
at Milton in Kent. 'Fhc' fact that the new' invaders brought their 
wives and (hildren with them shows (hat this was no mere raid, 
hut a delilieratc- altcoipt, in concert with the Northumbrian and 
East Anglian Danes, to concjuer F'aigkind. Alfred, 893 (894), took 
up a position W'hem;e he could obsc-rve both forces. 

While he was negotiating with Ilaeslc-n the Danes at Appledore 
broke out and struck northwestwards, but were overtaken by 
Alfred's eldest son. FMward, iind defeated in a general engage¬ 
ment at Farnham, and driven to lake refuge in Thorney Island in 
the Hertfordshire Colne, where thc'v W'cre blockadetl and ulti¬ 
mately compelled to submit. They then fell liack on Essex, and 
after suffering anotlier defeat at Henlleet coalesced with Haesten’s 
force at Shoehury. Alfred hacl been on his w'ay to relieve his son 
at Thorney when lie heard that the Norlliuinbrian and East An¬ 
glian Danes we re besieging E.xeter and an unnamed fort on the 
coast of North Devon, Alfred at once hurried wcstw'ards and 
raised the siege* of ICxetcr; the fate of the other place is not 
recorded. 

Meanwhile the force under Haesten set out to march up the 
Thames valle>', possibly w'ith the idea of assisting their friends in 
the west, but they w'cre met by a large force under the three 
great c'lildormen of Mercia, Wiltshire and Somersetshire, and 
forced to head off to the northwest, being finally overtaken and 
blockaded at FUittington, which some identify with Buttinglon 
Tump at the mouth of the Wye, others with Buttinglon near 
Welshfiool. An attempt to break through (he ICnglish lines was 
defeated with loss; those who escaiied retreated to Shoebury. 
Then after collecting reinforcements they made a sudden dash 
across England atid occupied the ruined Roman w'alls of Chester. 
The ICngli.sh did not attempt a winter lihickade, but contented 
themselves with destroying all the supplies in the neighbourhood. 
And early in 81)4 (895) want of food obliged the Danes to retire 
once more to INsex. 

At the end of this year and early in 81)5 f8t)6) the Danes drew 
their .ships up the Thames and Lea and fortified them.selves 20 
miles above I.ondon. A direct attack on the Danish lines failed, 
but later in the year Alfred saw a means of obstructing the river 
so as to prevent tile egres.s of the Dani.sh .ships. The Danes real¬ 
ized that thi'v were out-manoeuvred. They struck off northwest¬ 
wards and wintered at Bridgnorth. Tlie next year. 8c>6 (vS97') 

•Where altcmative date's arc given the later date is that of the 
Chrvrtiilf. Hut i\w evjitcnre of the (’ontinenlal (.’hronkles niakc.s it 
probiible that ttie .Sa.von i hronidc. Is a year in advance of the true 
chronology in this 


j they abandoned the struggle. Some retired to Northumbria, some 
to Ea.st Anglia; those who had no connections in England with¬ 
drew to the continent. The long campaign was over. 

The result testifies to the confidence inspired by Alfred’s char¬ 
acter and generalship, and to the efficacy of the military reforms 
initiated by him. These were (1) the division of the jyrd or 
national militia into tw'o parts, relieving each other at fixed inter¬ 
vals, so as to ensure continuity in military operations; (2) the 
establishment of fortified posts (burgs) and garrisons at certain 
points; (3) the enforcement of the obligations of thanehood on 
all owners of five hides of land thu.s giving the king a nucleus of 
highly equipped troops. After (he final dispersal of the Danish 
invaders Alfred turned his attention to the increase of the navy, 
and ships were built according to the king’s own designs, partly 
to repress the ravages of the Northumbrian and East Anglian 
Danes on the roasts of Wessex, partly to prevent the landing of 
fresh hordes. This is not. as often asserted, the beginning of the 
English navy. There had been earlier naval operations under Al¬ 
fred. One naval engagement was certainly fought under Aethcl- 
wulf (851), and earlier ones, possi[)ly in 833 and 840. Nor iverc 
new ships a great success, as we hear of (hem grounding in action 
and foundering in a storm. 

Much, too, was needed in the way of civil re-organization, 
especially in the di.stricts ravaged by the Danes. In the parts of 
Mercia aetjuired by Alfred, the shire system seems now' to have 
been introduced for the first time. This is the one grain of truth 
in the legend that Alfred was the inventor of shires, hundreds and 
lithings. The finances also would need careful attention; but the 
subject is obscure, and wc cannot acceiit Asscr’s description of 
Alfred’s appropriation of his revenue as more than an ideal 
sketch. Alfred's care for the administration of justice is testified 
both by history and legend; and the title “protector of the poor” 
was his by unquestioned right. 

Of the action of the witenagemot we do not hear very much 
under Alfred. That he was anxious to respect its rights is con¬ 
clusively proved, but both the circumstances of the time and 
the character of the king would tend to throw more ixivver into 
his hands. The legislation of Alfred probably belongs to the later 
j)art of the reign, after (he pressure of the Danes had relaxed. The 
details of it cannot be discussed here. 

Asscr speaks grandiosely of Alfred's relations with foreign 
powers, hut little definite information is available. He certainly 
corresponded with Elias III, the patriarch of Jerusalem, and 
probably sent a mission to India. Embassies to Rome conveying 
(he English alms to the pope were fairly frequent; while Alfred’s 
interest in foreign countrie.s i.s shown by the insertions which he 
made in hi.s translation of Orosiiis. His relations to the Celtic 
princes in the .southern half of the island are clearer. Compara¬ 
tively early in his reign the South Welsh princes, ow'ing to the 
pressure on them of North Wales and Mercia, commended them¬ 
selves to Alfred. Later in the reign the North Welsh followed 
their example, and the latter co-operated with the English in the 
campaign of S93 (894), The Celtic principality in Cornwall which 
seems to have survived at least till 926, must long have been 
practically dependent on Wessex. That Alfred sent alms to Iri.sh 
as well as to continental monasteries may be accepted on Asser’s 
authority; the visit of the three pilgrim “Scots” (i.e., Irish') to 
Alfred in 891 is undoubtedly authentic; the story that he himself 
in his childhood was sent to Ireland to be healed by St. Mod- 
wenna, though mythical, may point to Alfred’s interest in that 
island. 

The history of the church under Alfred is most obscure. The 
Danish inroads had told heavily upon it; the monasteries had 
been special points of attack, and though Alfred founded two or 
three monasteries and imported foreign monks, there was no gen¬ 
eral revival of monasiicism under him. To the ruin of learning 
and education wrought by the Danes, and the practical extinction 
of the knowledge of Latin even among the clergy, the preface to 
Alfred’s translation of Gregorx’s Pastoral Care bears eloquent 
testimony. It was to remedy these evils that he established a 
court school, after the example of Charles the Great; for this 
he imported scholars like Grimbald and John the Saxon from 
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the continent and Asser from South Wales; for this, above all. 
he put himself to school, and made the series of translations for 
the instruction of his clerpy and people, most of which still sur¬ 
vive. These belong unquestionably to the later part of his reign, 
not improbably to the last four years of it, during which the 
chronicles arc almost silent. 

Apart from the lost Handboc or Encluiridion, which seems to 
have been merely a commonplace-book kept by the king, the 
earliest work to be translated was the Dialof^ui’s of Gregory, a 
l)ook enormously popular in the middle ages. In thi.s case the 
translation was made by Alfred’s great frit-nd Werferth, bishop 
of Worcester, the king merely furnishing a preface. 

The next work to be undertaken was Gregory’s Pastoral Care, 
especially for the benefit of the clergy. In this Alfred keeps very 
close to his original; but the introduction which he prefixt'd to it 
is one of the most interesting documents of the reign, or indeed 
of English history. 

The next two works taken in hand were historical, the Univer¬ 
sal History of Orosius and Bede’s Ecclesiastical History of the. 
Eyiglish People. The priority should i)rohal)ly be assigned to the 
Orosius, but the point has been much debated. In the Orosius, 
by omissions and additions, Alfred so remodels his original as to 
produce an almost new work; in the Bede the author’s text is 
closely adhered to, no additions being made, though most of the 
documents and some other less interesting matters are omitted. 
Of late years doubts have been raised as to Alfred’s authorship of 
the Bede translation. But the sceptics cannot be regarded as hav¬ 
ing proved their point. 

We come now to what is in many w'ays the most interesting of 
Alfred’s works, his translation of Boethius’s Consolation of Phi¬ 
losophy, the most popular philosophical manual of the middle 
ages. Here again Alfred deals very freely with his original and 
though the late Dr. G. Schepss showed that many of the additions 
to the text arc to be traced not to Alfred him.self, but to the 
glosses and commentaries which he used, still there is much in 
the work which is solely Alfred's and highly characteristic of his 
genius. It is in the Uoethius that the oft-quoted sentence occurs; 
"My w'ill was to live worthily as long as I lived, and after my life 
to leave to them that should come after, my memory in good 
w'orks.” The book had come down to us in two mss. only. In 
one of these the poems with wdiich the original is interspersed arc 
rendered into prose, in the other into alliterating verse. The 
author.'.hip of the latter has been much disputed; but probably 
they also are by Alfred. Of the authenticity of the work as a 
whole there has never been any doubt. 

The last of Alfred's works is one to which he gave the title 
Blostman; i.e., “Blooms” or Anthology. The first half is based 
mainly on the Soliloquies of St. Augustine, the remainder is 
drawn from various sources, and contains much that is Alfred’s 
own and highly characteristic of him. The la.st words of it may 
be quoted; they form a fitting epitaph for the noblest of English 
kings. “Therefore he seems to me a very foolish man, and very 
wretched, who will not increase his understanding while he is in 
the world, and ever wish and long to reach that endle.ss life where 
all shall lx; made clear.” Besides the.se works of Alfred’s, the 
Saxon Chronicle almost certainly, and a Saxon Martyrology, of 
which fragments only exist, probably owe their inspiration to 
him. A prose version of the first 50 Psalms has been attributed to 
him; and the attribution, though not proved, is perfectly possible. 
How .Alfred passed to “the life where all things are made clear” 
w'c do not know. The very year is uncertain. The arguments on 
the whole are in favour of goo. The day was Oct. 26. Alike for 
what he did and for what he was, there is none to equal Alfred 
in the whole line of English sovereigns, and no monarch in history 
ever deserved more truly the epithet of Great. 

Bihliocrapiiy. —The chief original authorities for the reign of Alfred 
are the so-called Life by Asser (best edition by W. H. Stevenson, 
C'larendon Press. 1904); and the Saxon Chronicles (text and notes by 
Earle and Plummer, Clar. Press, 1892-99) ; parallel texts and transla¬ 
tion. Thorpe (1861), Rolls Scries; translation alone, Joseph Stevemson 
in Church Historians of England, vol. il. (1S53). The above sketch 
is based mainly on C. Plummer’s Life and Times of Alfred the Great 
(Clar. Press. 1902). Of earlier biographies that by Pauli is still of 


j great value: Kdnig Aclfred (Berlin, 1851); Eng. trans. by Thorpe 
(Bohn, 1853). Of recent works mention may be made of Alfred the 
Great, Chapters on his Life and Times, by various authors, edited by 
Alfred Bowker (1899); Earle, The Alfred Jeu’cl (Clar. Press, 1901). 
See also B. A. Lees, Alfred the Great (New A^ork, 1915) ; E. M. 
Stenton, “Aethelwcrds account of the last years of King Alfred,” in 
the English lUstorkal Review (1909). 

For the bibliography of Alfred’.s works in general sec Wiilkcr, 
Grundriss zur Gesch. der angelsachsischen Literatur, 386-451 (Leip¬ 
zig. 1885). C)nly the more recent and acce.ssible editions are men¬ 
tioned here. Laws: The Legal Code of Aelired the ^rcat (M. H. 
Turk, Halle. 1893). For the .Anglo-Saxon laws a.'i a whole see Liebcr- 
mann, Gesetze der Angelsachsen (Hall, 1903, 1906). Earlier editions, 
Schmid (1858); Thorpe (1840). Grrgoryfs Dialogues: Han.s Hechl, 
in Grein’s Bihliothek der angels. Prosa (1900). Gregory’s Pastoral 
Care; H. Sweet, for Early Eng. Te.\t Society (1S71-72). (Di.sscrtations 
by Wack and De Witz. 1889.) Orosius: Thorpe (in hi.s translation ol 
Pauli, U.S. 1853); lloswortii (1859); Sweet, E.E.T.S. (1883). (Dis- 
.sertation; Schelling, Konig AeljretTs . , . Orosiu\, Halle. 1886). Bede: 
T. Miller, for E.E.T.S. (1890) ; Prof. Schipper in Grein’s Bihliothek 
(U.S. 1899). Boethius: W. J. Sedglield (Clar. Press, iHqq) ; tran.sla- 
tion by the same (1900). (Dis.sertation; (i. Schepss. Archiv fur’s 
Studium der neueren Sprachen, xciv 14-160.) Blostman: First printed 
by Cockayne in the Shrine (i8()8-'f>9) ; reprinted, Englische Studicn, 
.xviii; iu‘w edition by Hargrove, Yale .Studies in English, xiii (1902); 
translation by the same, i 7 »/V/., xxii (1904). (Dissertation; F. G. Hub- 
hard. Modern Language Notes, i.x 322 srq.) Anglo-Saxon Chronicle: 
see aljove. Martyrology: ('ockayne, in the Shrine, v.s. Psalter: Thorpe 
(Clar. Press. 1S35). Dissertations: for .Alfred’s authorship, Wich- 
mann, Anglia, ,xi 19 srq.; against, J. D. Bruce, The Anglo-.S(ixon 
Version of the Book of Psalms (Baltimore, 1894). (C.P.) 

ALFRED ERNEST ALBERT (1844-1900'), Duke of Saxe- 
Coburg and Gotha, and Duke of Edinburgh, .second son and fourth 
child of Queen V’ictoria, was born at Windsor Castle on Aug. 6, 
1844. He pas.sed a most creditable examination for midshipman 
in Aug. 185S. and being appointed to the “Euryalus,” at once began 
to work hard at the practical part of his profession. In July i860, 
while on tin's .ship, he paid an official visit to the CajK'. On the 
abdication of Otto, king of Greine, in 1862, (he crown was offered 
to Prince Alfred, but political conventions of long standing ren¬ 
dered it impossible for the British government to agree to the 
proposal. The iirinrc therefore remained in the navy, and w-as 
jiromotcd to the rank of captain Fel> 23. 1866, lieing then ap¬ 
pointed to the command of th«‘ “Galatea,” On attaining his 
majority in 1S65, the prince was created Duke of Edinburgh and 
Earl of Ulster, with an annuity of i! 15.000 granted by parliament. 
While still in command of the “Galatea,” the duke started from 
Plymouth on Jan. 24, 1867, for a voyage round the world and 
visited Australia and India, lieing received everywhere with en¬ 
thusiasm. An attempt on his life at Sydney by an Iri.shman 
named O'I'arrell was the only unfortunate incident. After an 
absence of 17 months, he returned to England. 

The duke married on Jan. 23. 1874. the (Jrancl Duchess Marie 
.Alexnndrovna, only daughter of .Alexander II, emperor of Russia. 
He continued hi.s naval duties after his marriage, and held suc¬ 
cessive high commands until 1S93 when he received his baton as 
admiral of the fleet. 

On the death of bis uncle, Ernest IT, Duke of Saxe-Coburg and 
Gotha, on Aug. 22, 1893, ihe vacant duchy fell to the Duk(‘ of 
Edinburgh, for the Prince of Wales had renounced his right to 
the succession. At first regarded with some coldness as a “for¬ 
eigner,” he gradually gained popularity, and by the time of his 
death, on July 30, 1900. he had completely won the good opinion 
of his subjects. The duke was exceedingly fond of music and an 
excellent violinist, and took a prominent part in establishing the 
Royal College of Music. He was also a keen collector of glass 
and ceramic ware, and his collection, valued at 500.000 marks, 
was prc*sented by hi.s widow to the “Wste Coburg,” near Coburg 
W’hen he became Duke of Saxc-Coburg he surrendered his 
English allowance of £15,000 a year, but the £10,000 granted in 
addition by parliament on his marriage he retained in order to 
keep up Clarence House. The duke had one son, who died un¬ 
married on Feb. 6. iSgg. and four daughters: Marie (queen of 
Roumania); Victoria Melita (Grand Duchess Cyril of Russia); 
Beatrice, who married Don Alphonso of Spain; and Princess A](*x- 
andra Louisa Olga Victoria of Hohenlohe-Langenburg. 

ALFRED OF BEVERLEY, Alredus. Alured or Aluredus, 
was sacristan of the church of Beverley in the first half of the 
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i2t,h century. He wrote, apparently about the year 1143, a 
chronicle entitled AnnaJes sive Historic de gestis regum Britan- 
niac, in nine books, which begins with the legend of Brutus and 
carries the history of England down to 1129. This work was 
edited by T. Hearne (Oxford, 1716;. Geoffrey of Mc^nmouth 
and Simeon of Durham are Alfred’s chief sources. Among the 
Cottonian mss. there is a collection of records relating to Bev¬ 
erley, Libcrlatcs Ecclesiar. S. Johannis de Beverlac, which is 
attributed to Alfred, but on no good authority. 

ALFRED, a village in Allegany county, N.Y,, U.S.A., on the 
Erie railroad about 75 mi. S.E. of Buffalo. It is situated among 
rugged hills, at the intcr.section of two valleys. The population 
was 694 in 1940. 

On the west slope of Pine hill, 1,800 ft. abov'c sea level, is 
Alfred university (coeducational), which embraces a college 
(non.sectarian) arid a theological seminary (.Seventh-Day Bap¬ 
tist). The enrolment in 1942-43 was 684 On grounds adjacent 
to the college campus, and administered by the university trustees, 
are the New York state school of clay working and ceramics 
(established 1900), a uniijue in.slitution which confers degrees in 
ceramic engineering and in a[>plied art, and a New York state 
school of agriculture (established 1908). Alfred university traces 
its history to a “select school" organized in 1836, which devel¬ 
oped into Alfred academy, chartered 1843. Three buildings were 
erected on the present campu.s in 1H46, and in 1857 a university 
charter was secured. 

Alfred lies within the territory purchased by Robert Norris in 
1791, and is .said to have been named after Alfred the Great. The 
first settlement was made in 1807. Most of the early .settlers 
were vSeventh-Day Haptist.s. The village was chartered in 1887. 

ALFRETON, url)an district, I.terby.shire, England, 14 mi. N. 
E. of Derl)y, on the L.M.S. Ry. Pop. (1938) 21,850. Area 8.og 
sq.rai- It lies above a small tributary of the Derwent. The church 
of St. Martin is Early English and later. The neighbourhood 
abounds in ironworks, collieries, cjuarrie.s and potteries, and is 
thickly populated. To the northeast of Alfreton arc South Nor- 
manton (population 6,988 in 1931). Blackwell (4,857) and Tih- 
.sheif (3,500): to the north Shirland, to the south Ironvillc, and 
other busy industrial villages. 

The foundation of Alfreton is traditionally ascribed to King 
Alfred. 

ALFURS, a general name given to tribes of low culture and 
mixed origin inhabiting parts of the eastern islands of the In¬ 
donesian archipelago, Halmah('ra. ('eram, Timorlaut and Timor 
and the adjacent islets. They are probably of Proto-Malay and 
Indonesian extraction with a strong admixture of Papuan ele¬ 
ments; and in (.’eram in particular seem to have decided affinities 
with the dolichocephalic people of Oceania. Generally speaking 
they use bark belts and thigh-cloths, chew betel (tobacco is not 
u.sed in Ceram), cultivate sago rather than rice, are exogamous, 
patrilineal and ancestor-worshippers, la^•ing out their dead in 
trees, but there is a good deal of variation between different 
groups. Thus the head-hunting iq.v.) cult, which is strong in 
Ceram, takes the form of cannibalism in Timorlaut. In Ceram the 
women only arc tattooed; in Timorlaut both sexes. In Ceram 
a quasi-secret society is formed for the administration of justice, 
a tree spirit is invoked for aid in war. and the skull of an enemy 
or slave is put under the posts of buildings, while head-hunters 
warn victims of hostile intentions by raiding their gardens and 
damaging the fruit trees. In Timorlaut warriors .swaillow a but- 
lertly to obtain courage (,ver Metf.mpsychosis), and trial by 
ordeal of battle is practi.sed. A bamboo-headed spear is still used 
in Ceram 

ALGAE. Alga<* are primitive chlorophyll-containing plants 
without true leaves, stems or roots. The reproductive organs are 
simple. In most algae they are one-celled and in algae where they 
are composed of more than one cell every cell is fertile. 

Familiar examples of algae are the pond scums and “water 
irios.ses” of fri'sh w^aters and the seaweeds of the ocean. Marine 
algae include all algae growing in the ocean and in brackish 
coastal waters. Fresh water algae include all non-marine algae 
irre.spcctive of whether they grow submerged in water or in 


habitats where they are not submerged. The distinction between 
marine and fresh-water algae is ecologically sound because each 
of the 18,000 species of algae normally is exclusively marine or 
exclusively fresh water. Taken together the marine and fresh¬ 
water algae exhibit a diversity of form not found in any other 
group of plants, ranging from one-celled organisms through 
manifold colonial forms to simple or branched rows of cells 
(filaments) and onwards to elaborate massive plants comparable 
in size with the flowering plants. As a general rule, fresh-water 
algae are minute and can only be distinguished one from an¬ 
other with the help of a microscope. On the other hand, the 
great majority of species of marine algae are of macroscopic size, 
distinctive shape, and readily recognizable when found growing 
in situ or cast ashore on the beach. 

For a long time all algae were placed in a single sub-division 
of the division (Thallophyta) considered the lowest in the plant 
kingdom. In a series of articles appearing between 1914 and 
1921 A. Pascher pointed out that the algae con.stitute a hetero¬ 
geneous assemblage and one in which the various phylogenetic 
scries probably aro.se independently. lie proposed abandonment 
of the division Thallophyta and elevation of its sub-division 
Algae into seven separate divisions (see CAassificiition of Algae, 
p. 5 q 8). Most specialists on the algae have adopted his pro¬ 
posals; botanists other than phycologists have been more con¬ 
servative and a majority of them still retain the division Thallo¬ 
phyta with its two sub-divisions, Algae and Fungi. 

GEOGRAPHICAL DISTRIBUTION AND OCCURRENCE 
OF FRESH-WATER ALGAE 

One of the striking features of the frc.sh-watcr algal flora is its 
cosmopolitanism. Many species are found in all parts of the 
world, from the tropics to the polar regions, and in a variety of 
habitats. Other species are restricted to particular habitats, but 
even these may be found at stations thousands of miles apart. 

Some of the fresh-water algae, such as Trentepohlia and 
Pithophora, are more abundant in the tropic.s than in temperate 
regions, and a few genera are never found in colder regions. The 
best known of the latter are CepfiaU'uros, a green alga parasitic 
on leaves of several flowering plants, and Compsopogon, a red 
alga found in the southern part of the United States, the West 
Indies, and in Central America. 

The only group of frcsh-waler algae in which there is striking 
evidence of endemism is that of the desmids (fig. i, E-i, G). A 
speciali.st shown a collection rich in species of desmids. but not 
told the source of the collection, would be al)le to tell whether 
it came from Europe, Australia, the Indo-Malay region or the 
Americas. 

Aquatic Fresh-water Algae. —These include all algae grow¬ 
ing permanently submerged and cither attached (benthos) or 
free-floating (plankton). Filamentous; grass-green and blue-green 
algae predominate in the Ix'iithos and they grow attached to 
stones, twigs, aquatic seed plants or other algae. The chief habi¬ 
tats of bcnthonic algae are flowing waters, ponds and lakes, pools 
and ditches, bogs and swamps. Each of the foregoing types of 
habitat has characteristic s)^cies but the composition varies 
from lake to lake or from bog to bog. 

Members of the plankton are chiefly unicellular or non-fila- 
menlous colonial algae and are found in lakes, ponds or slowly 
flowing streams. Many of the plankton algae are structurally 
adapted to a free-floating life. Examples of this are the algae 
where the colony is a flat plate (eg., Pediastrum, fig. i. D. 
Verismopedia, fig. 4. G) or where, as in Golenkinia, the cell 
lH*ars numerous bristles. As a general rule, soft-water lake.s are 
rich in species but the total number of individuals is small. The 
reverse condition is true of hard-water lakes. Here the algae may 
suddenly become so numerous as to make the water appear col¬ 
oured and to cause what is known as a “water bloom.” Diatoms, 
blue-green algae and grass-green algae predominate in the plank¬ 
ton: golden brown algae (Chrysophyceae) and dinoflagellates are 
present in .smaller numbers. 

Aerial Freih-watcr Algae. —Aerial algae are frequently de¬ 
fined as algae that obtain their water wholly or in large part 
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from moisture in (he riir. However, it is clilTirult to draw precise 
limits Letweefi aerial algae that obtain all their w'afer from mois¬ 
ture in the air and terrestrial algae that obtain their moisture 
fiartly from the air and [lartly from the ground waiter. The pri¬ 
mary feature di.slingui'.Iiing aerial from aquatic algae is their 
ability to endure drought w-ithout entering upon special resting 
stages and this, in turn, depends more upon the water-retaining 
than upon the water-absorbing ca[)afity of the cells. Strictly 
aerial algae are found on the bark and le.ivev of trees, woodwork, 
stones and roiky clilfs, A familiar example is the greenish in¬ 
crustation on the shaded side of tree frunki. Aerial algae are 
more abundant in tropiial than in temperate regions and in 
humid tropical areas rdanuTitous grass-green ami blue-green algae 
form a felty coaling on ever)' stone and tree trunk. 

Soil inhabiting algae are more nearly aerial than acjuatic but 
all of them obtain a {lart of their moisture from the ground 
water, d'errestrial algae may grow on the surface of the soil or a 
few feet below the surfaiis Thos<‘ growang at the soil’.-, surface 
may form a powdery or felly encni .lafion an acre or more in 
extent. (irass-green and blue-green algae {iredominate in this 
llora and the particular species present at any given locality arc 
in large part dependent u[)on the soil’s texture and chemical com¬ 
position. The length of time that soil algae can w'ilhstand dessi- 
cation is remarkable, and some of them are able to resume grow-th 
after drying for more than 50 )'ears. Terrestrial algae play an 
important role in the colonization of bare surface by jilants. They 
aid in erosion of exposed surf.ues; their decay affords the first 
available supply of humus; and they afford a moisture-retaining 
substratum for spores and seeds of more advanced plants. 

Fresh-water Algae of Unusual Habitats. —There is a sur¬ 
prisingly long list of algae ri'slricted to unu-ual environmental 
conditions or to jiartiiular .sub^fIMta. ('ertain of them arc adapted 
to extraordinary conditions of temperature. Several s|iecie.s grow 
in the snow and ice of polar regions or of high mountain peaks. 
Theese algae are found both in regions of ixTjH'tual .snow and in 
SHOW' fields at the top of mountains where the snow' melts every 
summer. Most of them are grass-green algae and they may be 
presiMit in sufficient abundaiue to colour the snow. This colour 
is usually red liecause practically all .snow-inhabiting green algae 
have the green colouring maltcT (c hlorophvll) masked by a red 
pigment (haematoc hrome). The algae growing in hot sfirings 
are in an environment direct!>■ antithetical to that of snow algae. 
Such algae are found in various p.irts of the world including 
Icc'land, New Zealand and the United Slates. The best known 
and most spectacular of all hot springs are those in Vellow'slone 
National Jiark. Here the .algae have been found growing and 
multipKing where the teniju-ratlire of the water is 187° F. With 
a fc'w exceptions all of the* hundrc'd or more algae recorded from 
hot sjerings are bluc'-greens. 

The “hrine lakes” found in arid regions of the United States 
and otlu-r countries represent another unusual type of environ¬ 
ment with a distinctive algal llora. Mo^t of the siMTies in these 
lakes belong to the grass-green algae and. strange as it may seem, 
algae closel)' related to tliem are found in fresh waters instead 
of in the ocean, llie ability of these algae to live in a salt solution 
.•'-15 limes stronger than that in the ocean seems to rest upon a 
different jiermeahility to salts as compared with that of other 
fresh-water or marine algae. 

There are many fresh-water algae found only in association 
with siK'cific plants or animals. Most of the animals bearing par¬ 
ticular algae live in or about the water hut there are a few land 
animals regularly harbouring algae. The most striking of the 
latter is llu* three-tcx*d sloth, where a /’ro/ornrewi-like alga 
growing upon the hairs gives the animal a distinctly greenish 
colouration. Algae' associated with aquatic animals may grow 
upon the surface of them, as is tnie of the filamentous green 
alga (Ihis if India) found only on the backs of turtles; or the alga 
may grow within the tissues of the animal, as is the case with the 
unicellular green alga (Chlorrlla) found within Hydra. Algae 
associated with specific plants may grow upon their surfaces or 
within their tissues. Those growing within tissues may be space 
endophytes or true parasites. The No$toc growing within the 


liverwort Anthoceros is an e-xamplc of a space endophyte. The 
Ix-.Nt known of the parasites is Ophaleuros which at timers causes 
serious damage to certain cultivated tropical plants, notably tea 
and pcqiper. 

GEOGRAPHICAL DISTRIBUTION AND OCCURRENCE 
OF MARINE ALGAE 

The marine algal flora differs from the fresh-water flora in that 
more than ()S% of the benthic species are red or brown algae. 
Red algae predominate in warmer waters of the oceans, brown 
algae in the colder waters. Each ocean has its distinctive flora 
and a very large fxTcentage of the species in any one of the 
oieans i.s not found in other oceans. This is well illustrated by the 
fact that of the algae found along .the shores of the United States 
less than loS^., are found along both the Atlantic and the Pacific 
coasts. There is also a rather definite geographical distribution 
of specit'S of a particular ocean and thi.s di.stribution is correlated 
with average water tt‘m[x*ralures during the warmest month of 
the year. When this temperature difference between two por¬ 
tions of the shore is 10'^ F. there arc marked differences in com¬ 
position of the flora. On the Pacific coast of North America the 
differences in temperature produce four distinct flora: the boreal, 
extending from .Alaska to Puget sound; the temperate, extending 
from Puget sound to Point Conception, California; the suh- 
tropieal, from Point Conciqitinn to Magdalena ba\’, Mexico; and 
the tropiial, fiom Magdalena bay to the Isthmus of I’anama. 

At a given place along the shore of any ocean there is a distinct 
vertical distribution of benthic algae, especially of those grow¬ 
ing between the high tide and low’ tide levels. The number of 
s[)ecies grow’ing at or just below' high tide level is small because 
relatively few marine algae arc aide to withstand the severe 
wilting jiroduced by several hours exposure to air. The number 
of species increases jirogressively to extreme low tide level he- 
cau.se of the progressive shortening of the period of intertidal 
exposure. Other factors, e-specially jx’netration of water by sun¬ 
light, affect the vertical distribution. The maximum depth at 
which algae grow is priniarih’ dependent upon iienetration of 
light into the water. In high latitudes the lowe.st depth at which 
algae occur is 150-180 ft. In tropical and subtropical seas, where 
the sun’s rays are more nearly vertical, algae may grow at a depth 
of 300-600 ft. 

Plankton algae of the ocean are either diatoms or dinoflagcl- 
lates l)Ut the number of strictly planktonic sfx'cies is large. Most 
species are restricted to a single ocean and in many ca>es the 
distribution within an ocean is quite definite. 

UTILIZATION OF ALGAE 

Several marine algae arc used as food by man. The amount 
consumed in Europe and America is insignificant and is chiefly 
the utilization of the seaweed known as Irish moss, in making 
blancmange and other puddings. In the orient, on the other hand, 
certain algae are highly esteemed as foodstuffs and are used both 
in the making of soups and as condiments. The most widely 
used for such purposes is the red alga Porphyra. Most of the 
Porphyra eaten in the orient comes from Japan and in 1938 the 
market value of the year’s crop was slightly more than 15,000.000 
yen ($7,500,000 at normal exchange). Some of the crop is sold 
fresh, but most of it is sun-dried before reaching the consumer. 
The supply is obtained almost exclusively from plants cultivated 
on suitable tidelands and the annual return from a good ^'Por- 
phyra farm” may run as high as $150. Tidelands are prepared 
for cultivation by implanting numerous bundles of bamboo or 
bru.sh in mud where the water is 15-25 ft. deep. The bundles 
afford a lodgment for spores of Porphyra floating through the 
water and the spores grow' into plants with blades .several inches 
in diameter. Komlrj, a product made from various kelps, is one 
of the standard foods of Japan. Kelps harvested by fishermen 
are dried and then sent to manufacturers for conversion into 
kombu. The manufacturer boils the dried algae for a few min¬ 
utes and then spreads them out one by one in flat wooden presses 
where the whole mass is compressed as tightly as possible, dried, 
and then shredded or powdered for the market. In 1929 the half 
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million pounds of komhu manufactured in Japan sold for 2,000, 
000 yen 

Produrf^ frtjni ni'iriiu; algae have a wide variety of induslria 
U'les. At one lime kel[)s and rockweeds were of considerable im- 
fwrtance as sources of potassium and iodine. The discovery- of 
mineral de^K>s^t^ containing these elements has, however, made 
their recovery from algae unprofitable^ Agar-agar is a gelatinous 
substance obtained from the* red alga Grlidinm by a rather in¬ 
volved J)ro( ess of extraction. Most of the agar-agar .sold in 
world markets (onies from Japan and in 10.^5 that country pro¬ 
duced about 5,000,000 lb. of it. Under normal conditions the 
United States imports about $00,000 lb. Until rg 30 the amount 
produced in the United States was insignificant, but since then it 
has increased greatly and in there was a prcjduction of 

150,000 Ib. valued at $450,000. The best-known um! i.s that of a 
solidifying agent in culture iriedia in bacteriological laboratories. 
If is afso used as a .stiffeming agcait in certain food products; as a 
sizing material; and in clarifying lii^uids. 'I’he red algae Chmidrus 
crispns and Gi^arthta viamillosa, both known as Iri.sh moss or 
carrageen, are a source (»f a gelatinous substance widely used in 
industry. The algae are dried and bleached before being sold to 
manufacturers. Manufacturers use Irisli moss as an agent that 
heli)s keep substances in suspendon, Kxample> of this are vari¬ 
ous iiharmaceutical preparations, esiiecially band lotions; and the 
chocolate milk sold by milk dealers. Irish moss is also used by 
brewers to clarify and to give body to beer. Alginates, salts of 
alginic acid, are jc‘lly-Iike substances obtained from the brown 
algae known as kelps. All alginates sold in the United States are 
extracted from a giant kelp, Macrocystis, which grows in exten¬ 
sive stands uhnig the coast of southern ('alifornia. One wide¬ 
spread use of alginates is in the manufacture of ice cream. Algi¬ 
nates have also rejilacvd the use of agar and of Irish moss in a 
considerable number of manufactured products. 

STRUCTURE AND REPRODUCTION 

The Cell. —Uells of algae (except ('yanophyla. arc l)elow'> are 
essentially like those of more adv'anccd plants. There is a distinct 
wall and the protoplasm witliin the wall is differentiated into 
cyto|)Ia.sm and nucleus. The cliloroirhyll and other pigments that 
give (liftereni algae their distinctive colours are localizc;d in chro- 
malophores which are of distimlive size and shape from genus 
to genus. The chromnlophores usually lie in the portiem of th<‘ 
cylopl.'ism just within the cell wall (tigs, i, A; i, H; i, I) hut 
they may lie at the centre of the cell, ('hromatophores of grass- 
green algae contain one or more rounded hodie.s, the pyrenoids 
(figs. I. A; I, H) which are intimately conterned with the for¬ 
mation of platelets of starch. 

The Plant Body. —The simplest algae are one-celled and the 
most primitive of these have thread-like c'xtrusions (flagella) 
protruding through the cell wall. Flagella (tig i. A) are motile 
organs which, hy lashing backward and forward, pro^xd the cell 
through the water. Non-motile unicellular algae arc usually of 
microscopic size and globo.se or angular. Certain unicellular algae 
are of macroscopic size and variou'^ly branched. The most highly 
diffenaitiated <»f all macroscopic unicellular algae is Caitlerpa 
(tig. I. D, an alga differentiated into leaf-, stem- and root-like 
hranche.s superticially re.sembling the leaf, stem and root of a 
seed plant. 

If the plant body is composed of more than one ce ll the cells 
may not have a definite orientation with re.spect to one another 
{(ilofocapsti) or the cells may be joined end to end in branched 
or unbranched filaments {i'lothrix, tig. 1, 1 ; E( tocarpus,{\f^. 2, E). 
llranchi'd tilamerilous algae may have the various branches free 
from one another, or have them compacted to form a plant 
body of characteristic macroscopic form. The great major¬ 
ity of red algae (e.g., Chondrus, tig. 4, A) are of the compacted 
type and the plant body thus formed may be a foot or more 
in height. The largest and most complex plant bodies among 
algae arc those of the kelps. These brown algae have a root- 
like holdfast, a .stemdike stalk, and one or more Icaf-likc blades. 
Keli>s of the Atlantic ocean are rarely more than 5 ft. tall, 
but certain kelps found along the Pacific coast of North America 


and in the Antarctic ocean attain a length of more than a hundred 
feet. Kelps also have the highest differentiation of tissues found 
in any algae. Here the blades, the stipe, and the branches of the 
holdfast are each internally differentiated into cortex and medulla. 
The cortex is composed of approximately cubical cells with chro- 
matophores; the medulla is composed of colourless interwoven 
filaments and in a few genera, as Ncreocystis and Macrocystis, 
certain of the filaments develop into sieve lubes similar to those 
found in flowering plants. 

Asexual Reproduction. —Algae may multiply vegetatively 
by fragmenting into two or more fxirts, but in most cases they 
reproduce ascxually by means of spore.s formed within and liber¬ 
ated from ordinary vegetative cells or from special cells (sporan¬ 
gia). Spores of red algae are of types peculiar to that group (see 
khodophyta, below); those produced by other algae are either 
flagellated self-propelling zoo.spore.s or non-flagellatcd passively 
transported aplanospores. Zoospores and ajflanospores may be 
formed singly, in multiples of tw'O, or in indefinite numbers 
within a cell or a .sporangium. Liberation of the spores may be 
by rupture or gelatinization of the surrounding wall, or through 
a pore in the wall. 

Sexual Reproduction. —Sexual reproduction is effected by a 
fusion in pairs of special reproductive bodies (gametes) produced 
within ordinary vegetative cells or within .special modified cells 
(gametangia). Gametic union (.sexual reproduction) is of fre¬ 
quent occurrence among grass-green, brown, and red algae; it 
occurs very infrequently among yellow-green and golden brown 
algae; and not at all among blue-green algae. The most primitive 
type of gami‘tic union is where both gametes of a fusing pair are 
motile and of equal size. More advanced than such an isogamous 
union of gametes i.s that where both arc motile but one small and 
active, (he other large and .sluggish. In such an anisogamous 
union of gametes the smaller gamete is male and the larger is 
female. Anisogamy, in turn, leads to the condition of oogamy 
where there is a union of a small flagellated male gamete (an- 
(herozoid) with a large non-flagellated immobile gamete (egg). 
In ocigamous algae the male gametangium (antheridium) i.s 
usu.'illy much .smaller than the female gametangium (oogonium). 
Antherozoids of oiigamous algae ma}’ swim into the oogonium and 
mite with the egg or eggs within it; or the eggs may be dis- 
. barged from an oogonium and the antherozoids sw'im to and 
unite with the eggs floating pa.ssi\a'ly in the water. 

Fusing gametes (whether i.sogamous, anisogamous or oogamous) 
are devoid of a membrane but the resultant zygote soon secretes 
a wall. In most grass-green algae the zygote enters upon a dor- 
nant period and secretes a thick wall; in a few’ grass-green algae 
and in all brown algae there is no dormant period and the wall is 
always thin. A feature of deeper significance in the formation of 
a zygote is the union into a single nucleus of the tw'o nuclei de¬ 
rived from the two gametes. 

Life Cycle. —All plants more advanced than algae have a life 
cycle with two distinct phases or generations and one in which 
sexual (gametophytic) and asexual (sporophytic) generations fol¬ 
low one another in alternate succession. Sc.xually reproducing 
algae have or have not such an alternation of generations de¬ 
pending on whether there is or is not a reduction division {see 
Cytology) of the zygote nucleus. 

Zygotes of most grass-green algae secrete a thick W'all and do 
not germinate until they have undergone a ripening period lasting 
weeks or months. All such algae have a reduction division of the 
zygote nucleus and, consequently, the development of a gamete- 
producing generation (gametophyte) when the zygote germinates. 
The life cycle of these algae consists of a succession of gameto¬ 
phytic generations with a one-cclled phase, the z>’gote. inter¬ 
vening between succcs.sive generations. Many algae W’ith this t>'pe 
of a life cycle have the gametophyte also producing zoo.spores or 
aplanospores. This results in a life cycle where there is a re¬ 
duplication of the gametophytic generation and not one where 
there is an altcniation of gametophytic and .sporophytic genera¬ 
tions. 

A few grass-green algae and all brown algae except Fucalcs 
have an immediate germination of the zygote, no reduction di- 
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Fig. >.—A-l. BROWN ALGAE: j-n. red algae 


A-C, OlotyoU, A. thallui. B, saetion of oamotophyte, C. taction of zold: Apl., aplanotpora; Cone., conoaptaole; Cpgn., oarpogonlum; 

tporophyte; 0-H, Fucut. 0, thaltus, E, antharidlum, F, taction through Cpt.. carpotporanglum; Qon., gonlmoblait; Ohbf., otfbiatt; Ottg.. 

conceptacle, G, liberation of eggt, M, fertilltatlon: I, Sargattunt; J«K, oSgonium; Sp., tporanglum; Spg., ipermatanglum; Spm.. iparmattum; 

Namalion, J, thallui, K, taction of thallui: L-N, Agardhiella, L, female Tr., trlohogyne; Ti., tetratpore; Tip., tatraiporangium. All eacept 

gametophyta, M, taction through tporophyte. N. aaotion through famala A. 0, i-J, and L highly magnified 

gametophyU. A.C., auxiliary cell; Anth.. antharidlum; Anz., anthero* 
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vision of the zygote nucleus, and the production of a generation 
in which each tell has the same number of chromosomes as a 
zygote. This generation is strictly asexual (s{K)rophytic) and 
there is a reduction division of nuclei in the tells producing 
zo{)sfK)res or aplano.spores. These spores develop into sexua 
(gamett>phytic; plants. In these algae with an alternation oi 
generations in the life cycle the two generations may l>c identica 
in .size, shape, and vegetative structure, or the two may be mark 
edly unlike. Certain algae (as Diclyota and Uiminaria) have the 
two alternating generations following each other in regular se 
(juence; other algae (as Ectocarpus) may have the regular alter¬ 
nation interrupted hy a reduplication of either the sjx>rophytic 
or gnmetophylii generation.^. 

Ail red algae except Bangiales have an alternation of genera¬ 
tions hut here there may be three generations in the life cycle, 
one gametuphytic, the other two sporophytic. 

CLASSIFICATION OF ALGAE 

Algae fall into seven groups, each with distinctive pigments in 
the chrornatopliorcs. dislirntive food reserves, and distinctive re- 
jrroductive cells. The groups are sulTiciently distinct from one 
another to be placed in .separate divisions at the bottom of the 
plant kingdom. These divisions are the Chlorophyta, Eugleno- 
phyta, !'yrroj)hyta, Chrysoijhyta, Phaeophyta, Cyanophyla, 
Rhoclopliyta. 

Chlorophyta.—Chromatophores of Chloro{>hyta arc green 
and with the same pigments as vascular plants. The chief food 
r(*.serve is starch. All llagella of a motile reproductive cell are 
the same length and the Muml)er of ilagella is usually tw'o or four. 
Tliere are two classes; the Chlnrophyreac (grass-green algae) and 
the C'harophyt eac (stonew'orts). 

'I'he plant body of members of the Chlorophyceae never grows 
by mean.s of an a[)i(al cell and the reproductiv'c organs are always 
one-(eIle(l and williout a sheath of vegetative cells. There are 
appr().\irn;itely genera and 5,500 species of Chlorophyceae. 
Arrangejnent t)f the genera in major groups (orders) is primarily 
on the basis of cell structure, organization of the plant body, and 
structure of reproducti\‘e cells. 

The most primitive order (V'olvocales) includes all Chloro- 
pliv'ccae w'ith motile vegetative cells. Most genera arc frt;sh- 
water and either unicellular (Cli/ivuyiii>monas, hg. 1, A) or colon¬ 
ial. The number of cells in a colony is a multiple of two and 
usually less than i (as in Eudoriua, tig. i, B) but as in Volvox 
it may U‘ several thousand. Colonies with a small number of 
cells have all i ells fertile; those with a large number of cells 
li;i\e reprodui lion restriited to a few greatly enlarged cells. 

Somewhat advanced over the Volvocales are the Tetrasporales 
in wliuh the cells are irr('gularly distributed through a colourless 
jelly. Vegetative calls of Tetrasporales may develop flagella at 
any lime and temporarily live in the manner of a Chlamy- 
(iomona.\ cell. The number of .s|X‘cies in the order is about 100 
and most of them are found in fresh waters. 

Members of the I’lotrichales have uninucleate cells with a 
single band-shajied chromatojihore and the cells arc united end 
to end in filaments. There are approximately 80 genera and 450 
sj«'< it's Most genera are exclusivel) fresh water; a few arc ex¬ 
clusively marine or have both marine and fresh-water sfaocies. 
The (ilanu'nts may be unbranchecl. as in Vlothrix (fig. i, I), or 
hranched. (lenera with hraru ht'd filaments may have the branches 
si.uuling free from one another (Stii^roclonium) or have the 
br.imhcs laterally compacted to form a solid disk (Colrochaetc). 

A con.siderablc number of genera arc of microscopic size and 
epiphytic on coarse filamentous fresh-water algae or endophytic 
within tissues cif marine algae, 

I'lvales have cells resembling those of Ulotrichales but have the 
cells literally adjoined in flat sheets or in hollow tubes. The plant 
liodv is macroscopic and often several inches tall. There are 
approximatelv 100 species and the majority of them arc strictly 
marine. Two genera, Ulvti (fig. i, N; i. O'! and Enteromorpha, 
are abundant in all oceans These two genera have an alterna¬ 
tion of generations; certain other genera (as MonostrofM) do 
not have this type of life cycle. 


The .Schizogoniales include three genera w’here the jilant body 
is either filamentous or shcet-like. lliese genera differ from other 
Chlorophyceae in structure of chromatophorc, lack of sexual re¬ 
production, and in reproducing exclusively by aplano.spores. 
Prasiola, the most widely distributed genus, u.sually grows only 
where the .substratum is rich in soluble nitrogenous compounds 
and marine species of the genus are restricted to the high tide 
level of rocks covered with droppings from sea birds. 

The Cladophorales have cylindrical multinuclentc cells joined 
end to end in branched or unhranched filaments. The most widely 
distributed of the dozc-n genera is Cladophora (fig. i, L), a genus 
with more than 150 sjx'cies. It is one of the branched genera and 
is a common alga in both fresh and salt waters. 

Oedogoniales arc exclusively fresh-water and are the only fila¬ 
mentous Chlorophyceae in which flagella of i^oosporcs are numer¬ 
ous and arranged in a ring near one end. Sexual reproduction is 
oogamous and the aniherozoids resemble the zoos[X)res. 7 'here 
are 3 genera and apiiroximately 350 .sf>ecics. Oedogonium (fig. 
I, H) the genus with Ihc largest number of species is one of the 
commonest filamentous algae of pools and ditches. 

The Zygnematalcs have a distinctive sexual reproduction and 
me where a cross connection established between two cells af¬ 
fords a pathw’ay for a union of two amoeboid gametes. The order 
includes approximately 40 genera and 3,000 species; all fresh¬ 
water and a large majority strictly aquatic. Some genera have 
the cells permanently united in unhranched filaments; other gen- 
■ra are uniiellular or have the cells temporarily united in fila¬ 
ments. Spiroyyra (tig. i, K), the most widely distributed genus 
of all fre.sh-water algae, is representative of the permanently 
filamentous genera. The unicellular gemera have cells constricted 
into two symmctrieal halves (Staurastnim, fig. i, E; i, F; 
Micrastrrias, fig. i, G). These algae, the di-smids, ha\'e long been 
‘avourites of inicroscopisls because of their symmetrical shapes. 

Chlorocoecales have approximately isodiametic cells that do not 
divide vegetalively and are algae in which all increase in number 
of cells is brought about by production of spores or gametes. The 
rdcr is a large one and most of the species arc fresh-water. 
Some genera, as Chlorclla and GoU'Jikinia are unici'llular; other 
genera {Sccncdvsmus, fig. i, C; PedUistrum, fig. i. D) have the 
ells united in non-filamentoiis colonies in which there is no in- 
rease in number of cells once a colony has been formed. 

The Siphonnlcs are unicellular, multinuclentc branched tubes 
:apable of indefinite elongation. Most of the 50 genera arc marine 
and found in tropical or subtropical seas. Vanchcria, the genus 
most frequently encountered in fresh waters, has a small and 
.paringly branched plant body (cell). Many marine Siphonales 
,irc of macroscopic size, freely branched, with the branches of 
different shape and free from one another (Caiderpa, fig. i. Pi 
ir with the branche.s alike and densely interwoven {PfuicUlus, 
Codlinn). Reproduction of many Siphonales is exclusively sexual 
and frequently anisogamous. 

The Siphonocladiales are like Siphonales when young but when 
ilder they become partitioned into a number of multinucleate 
segments. The order is exclusively marine and a large majority of 
he 120 species are found only in tropical waters. The mermaid’s 
wineglass (Acctahularia) is one of the most striking of all 
Siphonocladiales. 

The Charophycene (stonew’orts) have a multicellular plant 
body differentiated into nodes and internodcs. and one in whicli 
;erminal growth is initiated by an apical cell. The sex organs 
anthcridia and obgonia) arc surrounded by envelopes of sterile 
:ells. The six genera of the class are placed in a single order 
'Charales) and all of the 200 species grow submerged in fresh 
»r brackish water. 

The plant body consists of a slender cylindrical axis bearing 
whorls of .short branches (“leaves”) .separated at regular inter¬ 
nals by relatively long internodcs. The plant surface is fre¬ 
quently encrusted with lime, hence the popular name stonewort 

Asexual reproduction is exclusively vegetative and usually hy 
a shedding of sj)erial reproductive branches. Sexual organs are 
produced one above the other at the nodes, as in Chara (fig. r. M). 
The oogonium with its covering of five spirally twisted cells 









6oo 


ALGAE 


«rowncd by 5 or lo small cells comprise the nucule. The aft- 
iheridia are united in a branching filament and several antheridial 
blarnents are surrounded by a globose enveloi>e composed of 8 
shield-shaped cells. The mass of antheridial filaments and the 
envelojic surrounding them jointly constitute the globule. When 
the globule is mature the shield cells .sejiarate from one another 
and the antherozoid.s escape from the exjjobed antheridial fila- 
ment.s. They swim down through the ajic'x of the nucule and 
unite with the egg. The zygote formed within the nucule de¬ 
velops a (liick wall and ripens for several weeks before germi¬ 
nating to form a new plant. 

Euglcnophyta. —The Euglenoiihyta have grass-green chro- 
nialopliores with a pigmentation similar to that of Chlorophyta. 
The food reserves are either paramylum (an in.soluhle carbohy¬ 
drate related to starch) or fats. Flagella differ from tho.se of 
other major groups (divisions) in that they are inserted in a 
small interior diamher at the anterior end of a cell. Reproduc¬ 
tion is hy cell division but .s<?veral genera are known to form 
thick-walled resting stages. Sexual reproduction is not definitely 
known for any s[)ecies. 

There is hut one class, the Euglenophyceae and most genera 
of this class are naked motile unicellular organisms similar to 
Eu^lcyia so frer|uently present in stagnant fresh waters. All gen¬ 
era with motile tells are placed in a single order, the Faiglenales. 
One genu.s (Colanttw ) has non-~tlagellate cells organized in den¬ 
droid t ()lonie.s similar to tho-.c- of certain Tetrasporale.s. It is the 
sole member of the order Colatiales. 

Pyrrophyta. —Members of this division arc the only algae 
with yellowish to brownish chromatopbores that store reserve 
foods a.i starch or 5tarc:h-hke compounds. Motile cells are bi- 
flagellate, u.sually with the flagella une(|ual in length and move¬ 
ment. For a long time all known members of the group were 
unitellular hillagellale orgarii.^iiis hut in H)i2 live non-motile 
genera were discovered and the list of truly algal genera has been 
increased since then. The division has three classes (Cryplo- 
phyceae, Desmokonteae, l)inophyceae) primarily distinguishable 
i)y the .structure of the flagella. 

The Cryptophyceae (cryptornonads) include 12 genera; 10 
unicellular and motile; 2 with a colonial organization .similar lo 
that of Ti'tnispord. Cells of Cr>-ptophyceae have one or two 
brownish-yellow chrornatophores and granule's of starch. Motile 
vegetative cells atul /.oos[)ores are billageltate with the two flagella 
alike excejit for slight (lilferences in length. The commonest genus 
is Cryptomonas, an inhabitant of fresh waters rich in organic 
atid nitrog(*nous materials. 

l)e.smokonteae difh'r from other Pyrrophyta in having a cell 
wall vertically divided into twc> homogeneous halves (valves). 
Motile cells have? two apically insc'rtecl flattened tlagella that 
differ from each other in t) pc of movement. All members of the 
class are rare oiganism.s atitl most of them are marine. 

Cells of most Dinophyceae have numerous golden-brown to 
chocolate lirown chromatoiihores, hut cells of certain siiecies lack 
chrornatophores. Motile ci’lls and zoo.sportts are encircled by a 
transverse groove—the girdle. The two tlagella are inserted in or 
near the girdle; one of them encirch's the girdle, the other ex¬ 
tends vertically backwards. The class includes al)out 120 genera 
and 050 sjK*cies. almo.st all of which are marine and restricted to 
tlu' plankton. Ninety per cent of the genera are unicellular and 
motile; iho remaiiuler are either unicellular and immobile, or 
7 V/ra,v/>(?r(i-likc, or blameiUous. Motile genera are placed in three 
orders: one (Gymnocliniales) without a wall, the other (wo 
(Peridiniale.s and Uinopliysidales'l with a wall and with one made 
up of a definite numlxT of plates. The Peridiniales, as in Claw- 
(iinium, have a wall that is not longitudinally divided into tw'o 
halves; the Dinophysidales have a wall longitudinally divided 
into two halves. Immobile genera have the cells regularly pro¬ 
ducing one or more ('iVw«()(//«//on-likc‘ zoospores. According to 
organization of the iilaiit body they a^^e placed in the following 
orders; Dinocapsales, with nontlagellate cells irregularly dis¬ 
tributed through a gelatinous matrix; Dinotrichales, with non- 
flagellate ctIR joined end lo end in filaments; Dinococcales. with 
solitary iionflngellatt' sessile or free-floating cells. The.ce three 


orders correspond, respectively, to the Tctrasporales, Ulotrichales, 
and Chlorococcales of the Chlorophyceae, 

Chrysophyta. —^The Chrysophyta have yellowish-green to 
yellowish-brown chrornatophores in w'hich there is a preponder¬ 
ance of carotinoid pigments. The chief food reserves arc leucosin 
(an insoluble carbohydrate of unknow-n composition) and oils. 
Cell walls are u.sually composed of two overlapping halves and 
arc frequently impregnated with silica. Various types of spores 
arc formed and sexual reproduction, when present, is by an iso- 
gamous fusion of zoogametes or aplanogarnetes. There are ap¬ 
proximately 300 genera and 5,700 .spiecies, three-quarters of which 
arc fre.sh-water. The division has three classes—Xanthophyccae, 
Cry'sophyceae, Bacillariophyccac. 

The Xanthophyccae (Heterokontae), familiarly known as yel- 
low'-green algae, are almo.st exclusively fre.sh-watcr. They have 
yellowish-green chromato[)hores and store foods as Icueosin or as 
oils, never a.s starch. Motile stages are regularly billagellate and 
with the tw'o flagella markedly unequal in length (fig. 2, A). 
Asexual reproduction by zoosjiorcs or aplanospores is of frequent 
octurrence; .sexual reproduction very rarely occurs and is defi¬ 
nitely established for only one genus. Although the number of 
genera and species (about 75 and 200) is much smaller than in 
('lilorophyTcae, the Xanthophyceao e.xhibit much the same range 
in form, and most orders of Chlorophyceae have their counter- 
jiart among the Xantho[)hyc eae. 

The nine genera with motile vegetative cells are placed in the 
rieterochloridales and all genera are unicellular. The Rhizo- 
chloriclales with naked amoeboid cells united in colonies comprise 
an order without counterpart among the Chloroplnceae. All of 
the seven genera are exceedingly rare and most of them are fresh- 
waiter. The Fleterocapsales include a few rare* fresh-water genera 
with colonies similar to those of Tctrasporales. The lieterotri- 
chales have cylindrical cells joined end to end in branched or un- 
hranched filaments. Triboncma (fig, 2, B). with unhranched fila¬ 
ments composed of cells surrounded by walls w’ith two over¬ 
lapping halves, is very common in fre.sh-w:iter jiools during the 
spring months. 

Similar to Chlorococcales, the Heterococcales have no vege¬ 
tative cell division and arc unicellular or with the cells united in 
iionfilamentous colonics. This is thi' largc'st order and all but a 
couple of the 45 genera are fresh-water. Ophiocytiiim (fig. 2, D) 
i.s the most frec|uenlly encountered genus of the order, but it is 
never found in abundance. The Heterosiphonales, an order cor¬ 
responding to the Siphonales, have but one genus —Botrydiim 
(fig. 2, C). It is terrestrial, with a greenish vesicular aerial por¬ 
tion and a colourless tubular subterranean portion. Botrydiuni 
grows on firm damp soil and the cells may be so densely crowded 
that (hey completely cover the ground. 

Typical Chrysoiihyccae have golden-brown chrornatophores 
and a storage of reserve foods as leucosin or fats. They form a 
distinctive type of spore, the endosixire. For a long time the 
only known members of the class were motile organisms (chryso- 
rnonads) but since 1000 several immobile coccoid and filament¬ 
ous genera with a truly algal organization have been discovered. 

About half of the 65 genera belong to the Chrysomonadales, 
the only order in which the vegetative cells are motile. Cells of 
Chrysomonadales may be uni- or hi-flagellatc and solitary or in 
colonies. The Rhizochry'sidalcs have immobile amoeboid cells 
that may be naked or may have a wall-like envelope (lorica). 
All 12 genera of the order are fresh-water; some are unicellular, 
others colonial. Members of the Chrysocaiisales are colonial and 
with cells irregularly distributed through a colourless jelly as in 
Tctrasporales. There are 10 genera, of which the mo.st widely 
distributed i.s ffydrurui, an inhabitant of swiftly flowing cold- 
water streams. 

The Chrx’sotrichales have ccll.s united end (0 end in branched 
or unbranched filaments. Some of the branched genera have the 
branches standing free from one another; others, as ThaJlochrysis, 
have the branches laterally united. The five genera of the order 
arc rare algae and are found in fresh water. The Chrysococcales 
corre.sfHmd to the Chlorococcales of the Chlorophyceae. All six 
genera referred to the order are imperfectly known; and all, as 
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Chrysosphaera, are found in fresh water. 

The Bacillariophyccae (diatoms [g.ti.]) have cell walls com- 
jx)scd of two overlapping halves and a bilateral or radially sym¬ 
metrical ornamentation of the wall. These algae are dealt wth in 
a separate article. 

Phacophyta. —Phaeophyta (brown algae) have chromato- 
phores with the green pigments masked by a brown pigment 
(fucoxanthin). The chief food reserve is a carbohydrate, lamin- 
arin. dissolved in the cell sap. Motile reproductive cells, whether 
zoospores or gametes, have two laterally in.serted flagella of un¬ 
equal length. 

All but 3 of the 900 species are strictly marine. Browm algae 
predominate in the algal flora of colder seas, but certain brown 
algae, notably Dictyotales and Sargassum, are found only in 
tropical or subtropical waters. Marine Phaeophyta grow along 
rocky ocean shores and usually where the water is less than 50 ft. 
deep. All of the brown algae are multicellular and cither fila¬ 
mentous or with a more complex plant body. In all except the 
Fucales there is an alternation of two free-living generations, but 
the gametophyte and sporophyte may be vegetatively similar or 
dissimilar. Gametophytes usually produce multicellular game- 
tangia in which each cell contains a gamete but they may pro¬ 
duce unicellular gametangia containing a single gamete. Gametic 
union ranges from isogamy to oogamy. The sporophyte produces 
unicellular sporangia containing spores in multiples of two 
(usually 64 or 12S t. In addition to unicellular sporangia, a sporo¬ 
phyte may also produce multicellular sporangia indistinguishable 
in appearance from gametangia. The reduction division of nuclei 
within a unicellular sporangium and the lack of this in a multi¬ 
cellular sporangium is of fundamental significance .since it de¬ 
termines whether a plant growing from a spore is to be gameto- 
phytic or sporophytic. 

The primary difference between the three classes of the Phaeo¬ 
phyta is in the life history. These differences are: the alternation 
of similar generations in Isogcneralae, the alternation of dis¬ 
similar generations in Helerogcneratae, and the lack of a gameto- 
phytic generation in the Cyclosporeae. 

The simplest Isogcneralae, the Ectocarpalcs, have a filamentous 
plant body. The type genus, Ectocarpus (fig. 2, E-2, G) is a com¬ 
mon epiphyte on other marine algae. Its plant body is freely 
branched and it grows by division of cells a short distance back 
from each branch tip. The gametophyte produces multicellular 
gametangia and union of gametes may be isogamous or anisogam- 
ous. Sporophytes de\cl()ping from a zygote typically produce uni¬ 
cellular sporangia and have the zoospores released from them 
developing into gametophytes. However, a sporophyte may also 
produce multicellular sporangia whose zoospores reduplicate the 
sporophytic generation. 

Sphacelanales have a branched thread-like plant body in which 
the cells are regularly arranged in transverse tiers. Growth of 
each branch is initiated by an apical cell (fig. 2, IT). Repro¬ 
ductive organs rcschable those of Ectocarpalcs and the life cycle 
is similar. The order has 10 genera and 60 species, most of which 
are restricted to the Atlantic ocean. Tilopteridales have a freely 
branched plant body in which the lower portions are similar to 
Splituelaria, and the upper portions of the branches are Ecto~ 
carpus-like. The Cutleriales include two anomalous genera with 
filaments laterally compacted to form a blade- or disk-like plant 
body. Gametophytes have multicellular gametangia borne in 
groups and gametic union is markedly anisogamous. Sporophytes 
produce unicellular .sporangia only; hence there is a regular alter¬ 
nation of generations. 

Members of the Dictyotales are branched ribbon- or fan-like 
algae (fig. 3, A) with growth initiated by solitary or laterally ad¬ 
joined apical cells. There are some 18 genera and 100 species. 
Dictyotales are the predominant brown algae of tropical seas and 
many of them grow in abundance. The gametophytes produce 
sex organs in patches (son): female gametangia (odgonia) are 
one-ceiled (fig. 3, B) and the male gametangia (antheridia) are 
many-celled. Unicellular sporangia of sporophytes are unique for 
brown algae both in the small number of spores (4 or 8) and in 
the absence of flagella on the spores (fig. 3, C). 


Gametophytes of Hetcrogeneratae arc always irregularl\ 
branched filaments; stxirophytes may be filamentous, or of a 
modified filamentous construction, or non-filamentous. Genera 
with a filamentous organization are placed in the subclass Haplo- 
stichineae: those with a non-filamentous organization in the sub¬ 
class Polystichineae. The Haplostichineae are grouped in three 
orders (Chordariales, Sporochnnles, Desmarestiales) differing in 
organization of the sporophyte. Sporophytes of Chordariales and 
Sporochnales are obviously filamentous; those of Desmarestiales 
(fig. 2, I; 2, J) are obscurely so because the branches become 
covered with irregularly arranged cells. Gamt'toph>ies of Chor¬ 
dariales resemble irregularly branched gametophytes of Ectocar¬ 
pus; those of the other two orders are odgamous and with both 
antheridia and odgonia one-ccllcd. 

The Polystichineae arc also divided into three orders; two 
(Punctarialcs and Dictyosiphonales) without internal differentia¬ 
tion of ti.ssues in the sporophyte; the third (Laminariales) with 
an internal differentiation of tissuc.s. Sfxirophytes of Punctarialcs 
are of medium size and usually blade-like or saccate; those of 
Dictyosiphonales are profusely branched and thread-like. Sporo¬ 
phytes of Laminariales (kelps; fig, 3, M-3, P) vary from one to 
more than a hundred feet in height. Most of the 30 genera of 
Laminariales are restricted to the North I’acitic ocean but certain 
genera, as Laminaria (fig. 2, M) are found in all oceans. The 
sporophyte of Laminaria, which is rarely more than 6 ft. tall, has 
a root-like holdfast, a stem-like portion, and a single blade termi¬ 
nating the stem. Many Pacific ocean kelps arc notable for their 
complexity of external form and for their size. These “giant 
kelps” have numerous blades borne either at the apex of a 
branched stem (Xcrcorystis, fig. 3, D), or at regular intervals 
along a branched .stem (Marrocystis). Giant kelps grow where 
the water is 20-40 ft. deep and attain a length of 20-150 ft. Some 
are perennial; one is an annual that grows to a length of more 
than TOO ft. in a single season. Sporophj'tes of all kelps produce 
unicellular sporangia on the blade i)ortion of the plant and have 
the sporangia grouped in sori. The gametophytes are microscopic 
irregularly branched filaments that rarely have more than 50 cells. 
Male gametophytes (fig. 2, L) bear many antheridia, each con¬ 
taining a single antherozoid; female gametophytes (fig. 2, K) 
have 1-6 oogonia. each containing a single egg. 

The Cyclosporeae have a sporophytic plant body whose sfxires 
function as gamete.s instead of developing into gametophytes. 
Cyclosporeae differ from other brown algae in that the repro¬ 
ductive organs are borne in round ca\'itie.s (conceptades) within 
tips of the plant body. The single order, the Fucales, contains 
pproximateiy 32 genera and 325 spe^cies. Fucales are world-wide 
in distribution but most genera are restricted to oceans of the 
northern or the southern hemispheres. Those growing on rocks 
high in the intertidal zone are often called “rockweeds” and of 
them Fucus (fig. 3, D) is a common rock weed along scacoasts of 
temperate regions. Its leathery, refwatedly forked, ribbon-shaped 
plant body is anchored to rocks by a disk-.shatxaJ holdfast. 
Growth occurs at the free end of each branch and is initiated by 
a single apical cell. Conceptades are produced in abundance on 
somewhat inflated tips of branches. There are two kinds of 
sporangia: megasporangia (fig. 3, F) with 8 large nonflagellate 
megasporcs, and microsporangia (fig. 3, Fv) with 64 small bi- 
flagellate microspores. In some s]>ecies the two kinds of sporangia 
are borne in the same conceptiide, in other species the two kinds 
are in separate conceptades; in still others they are borne on 
separate plants. There is a reduction division of nuclei in both 
the mega- and microsporangia. When the spores are liberated 
from the sporangia the megasporcs function as eggs and the 
microsporcs as antherozoids. The zygote yiroduced by their union 
immediately begins to develop into a new plant. Sargassum is 
the commonest genus in warmer portions of the oceans. Its plant 
body (fig. 3, I) is differentiated into stemlike and leaflike 
branches. Many branches terminate in small air-filled bladders; 
tind if a plant ^comes detached, it floats freely. Gametic union 
is similar to that of Fucus. Some species, as the two growing 
free-floating in the Gulf Stream and the Sargasso sea, multiply 
exclusively by fragmentation. 



ALGARDI 


602 


Rhodophyta.^—The Rhodophyta (red alRae) have chromato- 
phoris ifi whirh the photosynthotic pigments are marked by a 
red pigment {phytoeryfhrin); sometimes there i.> also a blue pig¬ 
ment ('pbyro< vanirjy Tht; ebief food reserve is an insoluble car- 
boliydrate, floridean starch. Sexual rejjroductifm is unique in 
that non-llugfllale male gametes (spermalia) are passively trans- 
fwrted to female sex organs. Red algae also differ from all other 
except the blue-green algae in lacking flagellated asexual sjKrres. 
All Rhodophyta are placed in a single class, the Rhodoi)hy( eae, 
with some ,^40 genera and 2,500 species. About 50 species, be¬ 
longing to a dozen genera, are fnssh-watcr; all f)thers are marine. 

Rhoduidiyceae predominate in the algal flora of tropical .seas 
but they are present in all seas, including those of polar regions. 
Almost all marine sjuaies grow^ attadied and the great majority 
of them grow at or a few feet l)elow the intertidal levels. In 
northern jxjrtions of the Atlantic and I'aiific oceans red algae 
rarely grow in water more than roo ft, dee[); in portions of these 
oceans nearer the equator they have been dredged from a depth of 
500 ft. SiK-ties growing in fresh water, as liatrachuspcrmurn, arc 
usually restricted to tlear, cool, swift 1\' flowing streams. 

'riie plant body is ummIIv a simple blade, a much-divided blade 
(fig. 4, R), or more complex and differentiated info stem- and 
blacledike portions (fig. 4, A). None of the red algae attain a 
size comparable to that of the larger brown algae. The coralline 
red algaf have their [)lant bodies heavily impregnated with fime. 
'I'hey have been sliowai to he of greater importance than coral 
animals in the formation of “coral” reefs and atolls. 

The khoclophyi eae are divided into two subclasses, Bangioidcae 
and Florideai*. 'I’he Hangioideae have tw’o distinctive characters: 

(a) cell division may lake plaie anywhere in the plant body and 

(b) the direc t division of the zygote into carpospores. The single 
order (Bangiales) includes about 15 genera and 60 species. A few 
s|>ecies are froh-water, the: remainder are marine. The most 
conspicuous and abundant of the* marine genera is Pnrphyra. Its 
plant body is a tough leathery blade one or two cells in thickness. 
I’orpliyra usually grows on rocks in the intertidal zone and its 
blades may be more than a foot in length. 

All I’lorideae have a filamentous plant body but in the ma¬ 
jority of genera this is not obvious because the filaments are 
laterally compacted to form a structure of definite macroscopic 
form. ('(*11 divi.sion is restricted to terminal cells of the branches. 
In I'loricleae the male sex organ (sperinalangium) is unicellular 
and contains a single non-tlagellale sjx’rmatium (tig. 3, K). A 
spermalium liherafed from a siiennalangiuni floats to and lodges 
against a hair-like jirolongation (trichog\ iie) of the one-celleci 
female s(‘x organ ((arpogoniutn) (tig. 3, K ) borne at the apex of 
a car|K)g()riial fdament. (jarnetic union is followed f>y a develop¬ 
ment of sjx'cial filaments (gonimohlast filaments) that bear 
sporangia (carposporatigia ) containing c'arposjiores (fig. 3, K ). 
In some Floricleae the goniinolilast lilameiits grow directly from 
(he base of a carpogonium. In otlicu Floricleae fertilization is 
followed l)y growth of a cK'Iitate tube (ooblast ) (fig. 3, Ni from 
the carpogonium to atiother cell of the [ilaiit. The zygote nucleus 
migrates to this auxiliary cell and then gonimohlast filaments 
grow from the auxiliary' cell. The mass of gonimohlast fdamc*nfs 
and carposporangia, whether growing from a carpogonium or an 
auxiliary cell, jointly constitute the cystocarp or “fruit” of the 
sexual plant. Many phycologists interpret the cystocarp as a 
small asexual generation, the carposinirophyte, that grows para- 
sitically on the sexual plant (ganietophyte). Each car^iospor- 
angium of the carposporophyte liberates a single spore. Primi¬ 
tive Floricleae have a reduction division of the zygote nuclc'us 
and have the carposp<»res developing into gametophytes. More 
rulvaruc'cl I'lorideae have no reduction division of the zygote 
nucleus and produce caq>osjx*res in which the chromosome nuni- 
Ix'r is the same as that of the zygote. Carpospores of these 
Floricleae develop into free-living asc’xua! plants of the same size 
and vegetative structure as gametophytes. This a.sexual plant, 
the tetrasporophyle, bears sporangia (tetrastxirangia) in which 
the single nucleus divides rcductionally before the sporangial 
contents divide to fcirrn four tetraspores (fig. 3, M). Tetraspores 
liberated from a tetrasporangium develop into gametophytes. 


I Clas.sification of Florideae into orders is based on mode of de¬ 
velopment of the cari>os[x»rophyte and on the presence or ab¬ 
sence of a tetrasporophyle. The Nemalionales, the most primi¬ 
tive order, have no tetra.sporophyte and u.sually have gonimohlast 
filaments developing from the cariiosporangium. There are ap- 
jiroximately 35 genera in the order. All other orders have tetra- 
spcjrophytcs and of these the Gelidiales, a small order with .some 
six genera, are the only ones where gonimohlast filaments grow 
directly from the carpogonium. All other orders with tetra- 
sporophyles have the gonimohlast filaments grenving from an 
auxiliary cell. In Cryptonemiales, an order with 85 or more 
genera, the auxiliary cell is borne in a .special filament resem¬ 
bling a carpogonial filament. In the 70 genera placed in the 
Gigartinales the cell functioning as an auxiliary cell is an ordi¬ 
nary vegetative cell of the plant body. The two remaining or¬ 
ders, Rhodymeniales and Ceramiales, have a special auxiliary cell 
borne adjacent to the base of a carpogonial filament. Rhody¬ 
meniales have this cell developing before fertilization; Ceramiales 
have it formed after fertilization. The two orders contain, respec¬ 
tively, approximately 25 and j6o genera. 

Cyanophyta.—The C.vanophyta (blue-green algae) are the 
only algae in which photosynthetic pigmemts are not localized in 
definite chromalophores and in which the nuclear substances are 
not localized in definite nuclei. The photosynthctic pigments are 
evenly distributed through the cytoplasm and are masked by a 
blue pigment (phycocyanin); .sometimes there is also a red pig¬ 
ment re.sembliiig phycoerythrin of Rhodophyta. Cyanophyta 
have no motile llagcllated cells, either vegetative or reproductive, and 
no menihers of the division reiirodiice se.xuallv. There are about 150 
genera and 1,400 species, more than of whicli are fresh-water 

and either aquatic, or terrestrial. 

Tile division c(*nlains hut one class, the Myxophyceae (Gyanophy- 
ceae). All niemhers of the class are of rnicroscojiic size but in some 
case.s (f'-M-f Ao.i/or, fig. 4, ff) many jilanls may be aggregated to form 
a macroscopic mass of definite shaju". Some genera are unicellular; 
the majority are multicellular and eillier filamentous or non-filament¬ 
ous. The most primitive order, the Chroococcales, has solitary cells or 
has them united in non-filamentous colonies (fig. 4, G). Some of the 
species oicasionalh produce spores l)ut the u.sual method ot reprodui - 
li<m is by vegetative division of cells and fragmentation of colonies. 
The order includes some 35 genera and 2^0 species, almost all of which 
are fresh-water. Mc’mbers of the ('hamaesii)honale.s regularly liave 
the contents of a cell dividing into a number of minute non-motile 
endospores. The jdant body is U'-ually unicellular and epiphytic on 
other algae. There arc about 30 genera and 130 sj)ecies. most of which 
arc marine. The Hormogoneales liave their cells united end to end 
in filaments. There are apjnoximalely tjo genera and 1,000 species, the 
great majority of which are fresh-water. The filaments may be un- 
branehed (figs. 4, H-4, J) or liianched (fig. 4, L). .Some genera have 
the filaments breaking at certain points and the ends growing out at 
the point of rupture. This results in a “false branching” of a lilament 
(fig. 4, K). Practically all genera multiply by fragmentation of a fila¬ 
ment into short parts, each composed of a few cells. These hormo- 
gunes then develop into long filaments. Many filamentous genera form 
special thick-walled cells with transparent contents. These cells, the 
heterocysts (figs. 4, H; 4, J-4, Id, arc spore-like in nature but rarely 
germinate to form new plants. Filaments of some species regularly 
break into shorter filaments at points next to the heLerocy.sts; those 
of other species do not. (iem'ra with heteroevsts also produce large 
.spores (akinetes, fig. 4, J ) tlen.scly filled with protoplasm rich in 
reset VC foods. Akinetes regularly germinate into new filaments. 

Bini.ioGRAPifY.—For a fuller discussion of structure and reproduc¬ 
tion of algae together with comprehensive bibliographies Sf'f' F. Olt- 
manns, Aforphotogie und Biologie dcr Algcn (Jena, 1922-23) ; F, E. 
Fritsch, Thf Striuturr and Reproduction of Algae (1935) ; G. M. 
Smith, Cryptogamic Botany, vol. i (1938). L. il. Tiffany, Algae the 
lirass of Many Waters (1938) is a popular account of the algae. For 
descriptions of sf>ccit*s and genera of fresh-water algae see A. Pascher, 
Sii^swai'ierflora Di ut\chl(inds, Orsterrriehs, und der Sehu'eiz (Jena, 
1012-27); G. S. West and F. Id Fritsch. British Freshwater Algae 
{1927); G. M. Smith, Frrsh-water Algae of the United States (1933). 
For marine algae of Great Britain see L. Newton, Handbook of Brit¬ 
ish Seaweeds (London, 1928). For marine algae of North America see 
W. A. Sctchell and N. L. Gardner, “The Marine Algae of the Pacific 
(’oast of North .America” (Vniv. California Puhl. in Botany, vol. 8, 
1919-1930 *, W. R. Taylor, The Afarine Algue of Florida (1928) and 
Marine Algae of the Northeastern Coast of North America (1917). 

(G.M.S.) 

ALGARDI, ALESSANDRO (1602-1654). Italian sculp¬ 
tor, was bom at Bologna in 1602, and attended the school of the 
Caracci. The turning point in Algardi’s fortune was the accession 
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of Innocent X., of the Bolognese house of Panfili, to the pajKil 
throne in 1644. He was employed by Camillo Panfili, nephew of 
the pontiff, to design the Villa Doria Panfili outside the San Pan- 
crazio gate. The most important of Algardi's other works were 
the monument of Leo XL, a bronze statue of Innocent X. for the 
capitol, and, above all. La Fucga d'Attila an alto-relievo in which 
the two principal figures are about loft. high. In 1650 Algardi 
met Velasquez, who obtained some orders for his Italian com¬ 
panion in Spain. Thus there are four chimneys by Algardi in the 
palace of Aranjuez, where also the figure.s on the fountain of 
Neptune were executed by him. The Augu.stine monastery at Sala¬ 
manca contains the tomb of the count and countess de Monterey, 
which was also the work of Algardi. He was most successful in 
his portrait-statues and groups of children, where he was obliged 
to follow nature most closely. He died in Rome on June 10, 1054. 

See Le arti di Boloi^na di.u-^rtate da A. Caracci cd iniagliati da S. 
Giulini, con assistenza d’Alessandro A. Algardi (1740). 

ALGAROTH, POWDER OF, a basic chloride of antimony. 
It was known to Basil Valentine, and w^as used medicinally by the 
Veronese physician Victor Algarotus about the end of the loth 
century. It may be prepared by the addition of much water to 
a solution of antimony chloride, a bulky amorphous precipitate 
being formed, which, on standing, gradually becomes crystalline. 
It is .soluble in hydrochloric acid and tartaric acid, but insoluble 
in alcohol; its possible composition is represented by SbiO.Clz. 

ALGAROTTI, FRANCESCO, Count (i71 2-1704), Ital¬ 
ian i)hilosophcr and writer on art, was born on Dec. 11, 1712, 
at Venice and died at Ifisa on May 3, 1764. He studied at Rome 
and Bologna, and at the age of 20 went to Paris, where he en¬ 
joyed the friendship of Voltaire and produced his Nrutonianisnio 
per Ic dame, a work on oi)tics. Voltaire called him his ckcr 
cygne de Padoiie. Frederick the Great made him a count of 
J'russia (1740) and court chamberlain (1747). Augustus III. 
of Poland honoured him with the title of councillor. In 1754, 
after seven years’ residence partly in Berlin and partly in 
Dresden, he returned to Italy, living at Wnice and then at Pi.sa. 
He was a man of wide knowledge, a connois.seur in art anrl music, 
and the friend of most of the leading authors of his time. His 
chief work on art is the Saggi sopra le belle aril (“Essays on the 
Fine Arts”). 

The best cumjdete edition with biography wa.s published by D. 
Michcicssi (1701-04). 

ALGARVE or the ALGARVES, ancient kingdom and {irov- 
ince in the extreme south of Portugal, corresjionding with the 
modern administrativT district of I'aro, and bounded on the north 
by Alentejo, east by the Spanish province of Huelva, and south 
and west by the Atlantic ocean. Population (1940) 316,270; area 
1.95S scjuarc miles. The province is about 85 mi. from cast to 
west; 22 m. from north to south. The Serra do Malhao and the 
Serra de Monchique extend in the form of a crescent across the 
northern part of the province, and sweep round to the lofty prom¬ 
ontory’ of Cape St. Vincent, the south-west extremity of Europe. 
This headland i.s famous as the scene of many sea-fights, notably 
the defeat of the Spanish fleet by the British in Feb. 1797. The 
coast is fringed for 30 m. from Quartcira to Tavira, with long 
sandy islands, through which there are six passages, the most im¬ 
portant being the Barra Nova, between Faro and Olhao. The 
navigable estuary of the Guadiana divides Algarve from Huelva, 
and its tributaries water the we.stcrn districts. From the Serra de 
Malhao flow the Silves and Odelouca, which unite and enter the 
Atlantic below the ancient tow’n of Silves. The level country along 
the .southern coast produces grapes, figs, oranges, lemons, olives, 
almonds, aloes, and even plantains and dates. The principal exports 
are dried fruit, wine, salt, tunny, sardines and anchovies. The only 
railway is the Li.sbon-Faro main line, which passes north-eastward 
from Faro, between the Monchique and Malhao ranges. The 
name of Algarve is derived from the Arabic, and signifies a land 
lying to the w’cst. The title “king of Algarve,” held by the kings 
of Portugal, was first assumed by Alphonso III., who captured 
Algarve from the Moors in 1253. 

ALGAU or ALLGAU, a small district in south-west Ba¬ 
varia, belonging to the province of Suabia and Neuburg. The 


I name formerly applied to a much larger territory, extending to the 
{ Danube on the north, the Inn on the south and the Lech on the 
I west. The Algau Alps contain several lofty peaks, c.g., Madele- 
gabel (8,681 ft.). The district is celebrated for cattle, milk, butter 
and chee.se. 

ALGEBRA, according to present English usage that branch 
of mathematics which considers primarily the representation of 
numbers by means of letters. Siicaking more precisely, that part 
of mathematics which considers the relations and properties of 
numbers by the aid of general symbols, usually letters ia,h,c, . . . 
x,y,z) and signs of operation ( j-,—and relation 
<, . . .). For example, the statement that the area of a rect¬ 
angle is equal to the product of the number of units of length in 
the base multiplied by the number of units in the height, is alge¬ 
braically expressed by the symbols ,-1 - bfi, where A stands for the 
number of scpiare units of area; b, for the number of linear units 
in the base; and h, for the number of linear units in the height. 
Similarly, the expression x- | 5.r= 14 states that there is a number 
(represented by x) sucji that its square, plus five times it.self, is 
equal to 14. Algebraic symbolism and operations enter into nearly 
all branches of science, including the various subdivisions of 
mathematics. In certain cases, however, as in vector analysis 
(7.1.), the letters are not restricted to the representation of 
numbers. In its broader sense algebra treats of equations, poly¬ 
nomials, continued fractions, series, number sequences, forms, 
ileterniinants, and new types of numbers. These topics will be 
found (li.scusscd in separate articles. It considers the fundamental 
theorem that every integral eejuation J{x) with real coefficients has 
at least one real or complex root {see Equations), indeterminate 
eejuations (.\<r Diopiiantine Equations), general algebraic equa¬ 
tions of the third and fourth degrees, numerical higher equations 
(see Equations), and it enters into such important branches as 
(he calculus, trigonometry and the theory of functions (qQ.v.). 
As a preparation for all this work, however, there is the elementary 
part of the subject. It is the purpose of this present article to 
discuss a number of topics w’hiih will show to the general reader 
the nature of algebra in its initial stage, and to show the teacher 
why algebra is taught in the schools. This discussion will be sup¬ 
plemented by references to treatises which will enable the student 
to find the underlying philosophical principles of the science. 

Changes in Scope.—If by the word algrhr^ we mean that 
branch of mathematics by which we learn how to solve the equa¬ 
tion l 14, written in this way, (he science begins in the 17th 
century. If we allow the equation to be written with other and le.ss 
convenient symbols, it may be considered as beginning at least as 
early as the 3rd century. If we permit it to be stated in words and 
.solved, for simple cases of ixisitivc roots, by the aid of geometric 
figures, the .science was known to ICuclid and others of the Alex¬ 
andrian school as early as 300 n.c. If we y)ermit of more or less 
scientific guessing in achieving a solution, algebra may be said to 
have been known nearly 2000 years ii.c., and it had jirobably at¬ 
tracted the attention of the intellectual class much earlier. The 
.scope of all early algebra was limited to a study of equations or to 
the solution of problems which at present would be j^olved by their 
aid. In the i6th century, after (he advent of the printed book in 
Europe, the field was enlarged through the efforts of men like 
Christoff Rudolff (Die Coss, 1325; 2nd ed. by Michael Stifel, 
Kiinigsberg, 1553, 1554), Robert Recorde (Whetstone of witte, 
London, 1 557). Rafael Bombelli (L'Algebra parte maggiore deW 
aritmetica, Bologna, 1572) and Christopher Clavius (Algebra, 
Rome, 1608), becoming more of a generalized arithmetic, the 
fundamental ojicrations with numbers being dujdicatcd with rather 
crude algebraic .sjTnbol.s. The perfecting of symbolism in the i 7th 
century greatly extended the domain of algebra and rendered po.s- 
siblc the development of the higher branches of the subject. 

Changes in Name.—The name “algebra” is quite fortuitous. 
When Mohammed ibn MCisa al-Khowarizmi (Mohammed, son of 
Moses, the Khowarezmite), a native of Khowarezm (Khwarezm), 
wrote in Baghdad (c. 825), he gave to one of his works the name 
Al-jehr w'aUmuqdbalah. The title is sometimes translated as “res¬ 
toration and equation,” but the meaning was not clear even to the 
later Arab writers. Of late it has been thought that al-jebr is 
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Arabic, while muq 4 balah is from the Persian, and that each meant 
or referred to an equation. At any rate, al-Khowarizmi’s work was 
the first to bear the title “algebra," and the treatise was so 
important a.s to cause the name to be adopted, often with 
■Strange variations in spelling, by later writers Various other names 
have been given to the science, such as arithmvtica (see Arith- 
MirriCL lUja Ganita (lirahmagupta’s Hindu treali.se, c. 62S, the 
term meaning calculation with iirirnilive elements;, Vien-yiten 
(Chinese, “celestial element”), Kigen seihd (one of (he Jajxinese 
names, referring to “revealing unknowns"), Fakhri (al-Karkhi. c. 
1020, who gave this name to iii.s algebra in honour of his patron. 
Fakhr al-Mulk), Rff^ola de la cosa (Rule of the cn.vu, Lat. causa, 
Fr. chose, the unknown cjuantityj, Ars uuipta (“great art," used 
by Cardan in 1545), the Cierrnan Die. Goss and English Cossike 
arte (both in the i6th century). Most of these names referred 
to the science of the ec|uafion, and this is the meaning assigned 
to elementary algebra in certain European languages at present, 
the fundamcrntal operations with literal expres.sions being then 
included under the term “arithmetic." 

Summary of the Changes in Meaning.—We may. therefore, 
summarize the leading steps in the growth of algebra as follows: 
(i) The period of the puzzle problem relating to numbers, with 
little or no symboli.sm, c. iSoo 11. c. to a.d. 275; (2) The inclusion 
of the geometric problem of com{>leting the* sc^uare, thus leading 
to the finding of a line that would be repre.sc-.nted by jr in a modern 
quadratic: equation ; (,^) The dc:velopment of a .systematic although 
11 crude symbolism. a|)plied to the theory of numbers, as in the 
Arithmetua of Diophantus (c. 275), this theory including certain 
indctlerminate eejuations; (4) A more critical study of ecjimtiotis 
with sonic ajipruach to scientilic treatment, as in the jieriod of 
Muslim asceiulaiuy, c Hoo- c. 1200; ( 5) The rise': of the theory of 
equatioms. bc-ginning with the- .solution of the cubic and the biciuad- 
rutic in the lOth century (see. Caru\n; TARiAca.iA); ( 0 ) The 
dcvelofimc-nt ol a convenient symbolism, chietl}' in the century 
1550-1050, changing algebra from a c riicle tbc'ory of c-quations to 
an analytic sulijeci concerned with algebraic numbers and poly¬ 
nomials; and (7) The modern (levelo[>ment of higher algebra. 

ARTIFICIAL NUMBERS 

I'he numbers used in counting objects have long been known 
as tuifural tiumhcrs. Numbers that are not naturally used in 
counting objects are commonly called arliieial niwibers, a 
term that is optai to certain objeeliotis. I roni various jKiinfs 
of view the number is as natural as 2. and \ 5 *'1^ naturally 
tomes into u.se as 5. although wc* cannot look at an object 
i of a time nor can we pick ui> a book \/5 times. The term is 
convenient, however, even though it may be as in:ippropriale as 
“imaginary” in connection with \/—3, or “fraction” (in its iirim- 

itive sense') in connection with^. ^ J ' 1 . The preceding discussion 

Fads to a much larger and more imi>orlant ciuestion as to the 
meaning of number itself. (.See Ni’mufr; Numbers, Theory of; 
Com FLEX NtcMiiEkS ) 

Algebraic Scale.—If \ve construct a scale of integers, 

4 ■ .C i I o 1 3 .C 4 

1, 5, 4. and count backwards (to the left) by repeatedly 

subtracting 1. we have . 4, 3. 2, 1.0. The next count on the 
scale c arries us beyond the point marked 0 on the scale, to 1, 2, 3, 
4. ... in the opposite direction, just as we count i, 2, 3, 4, ... 
below zero on a thc'rmometer. I’or obvious reasons we find it con¬ 
venient to speak of these symbols on the other side of zero as 
representing numbc'rs. even though we cannot look at an object 
“three-less-than-zero” or ‘ three-omthe-other-side-of-zero" time.s. 
VVe were led to ihese particular artificial numbers by subtracting 
as we went down the scale, and so we come to designate them a 
minus sign, thus giving to this sign the qualitative meaning (say 
“negativene.ss”) instead of the operative one (subtraction). Such 
numbers are imaginary in some senses and natur;d in others. If 


we wish to emphasize the positive nature of 1, 2, ..., we may 
write them as +1, +2, ..., although even without any sign they 
are considered positive. 

Further, on the algebraic scale we can represent such fractions 
as ] and — and such surd numbers as — \''2 and -y' 5, so these 
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1 1 t 1 1 

1 -1 _u__l 


-4 -c L. -i I t i -r 3 i 4 


[ are as real in certain situations as the integers themselves. 

If (he exj)re.s.<ion O/b, in w'hich a and b are natural numbers, 
does not demote a natural number, it is called a jraction, but since 
division by o has no meaning, the case in which b~o is excluded. 
Integers and fractions arc classified as rational numbers. More 
generally .sjK'aking, a rational algebraic fraction is the quotient 
of any integral function by any other integral function. Certain 
numbers such as \/2 and do not. come within the definition of 
rational numbers, and are called irrational numbers. In element¬ 
ary algebra wc also meet with certain numbers represented by 
the symbol — and these are called ima^iruiry nnmhcrs. 
Numbers like u-fy/“■ G called complex numbers. (See NuM- 
iu.r; C'omplex Numbers; Fkac:tions; Numbf.r.s, Theory of.) 

Algebraic Expressions.—An exiiression consisting of a single- 
let ter, or made up cither of letters or of letters and numerals, 
combined so as to represent .some or all of the operations of 
addition, subfrac tion. multiplication, division, involution (the find¬ 
ing of powers) .ind evolution (the finding of roots), is an alf^ebraic 
expression. If it does not involve addition or subtraction, it is a 
monomial; hut in the expres.sion a—(b \ c), — (/>-| e) is consid¬ 
ered as a monomial, and .so in other similar cases involving signs of 
aggrc-g.'ition (parentheses, brackets, efc.). If an algebraic expres- 
sic)n is not n monomial, it is a polynomial, the binomial (two-term) 
and trinc^minl (three-term) being s^wcial types. In algebra, the 
letters of an ex[)ression rejiresent numbers of some kind. In the 
nionomi.'d ab, a and b are jaetors of the exiiression. If the value 
of either factor, say a, is known and is to remain the same through¬ 
out the discussion of (he ex[)res,sion, it is called a constant; but if 
it may have any value we please to give it and change from one 
value to another, it is c.illed a variable. Constants are often reiirc- 
.sented by the first letters of the alphabet (a, h, c, ...), and 
variables by the last letters ( .. x, y, z), but this is not a uni¬ 
versal rule especially in jihysical formulas. In an equation, say 
2a X 4. x usually represents a number to he found—“the- un¬ 
known quantity”—the first letters of the alphabet representing 
numbers supjioscd to be known. In (he mcjnofnial 2nx\ wc may 
speak of any factor as the coefficient of the rest of the e.xprcssion, 
but it is customary to speak of 2 as a numerical coefiicicnl, and 
of 2a as the coefficient of the coefficient being the first factor 
or factors. For example, in the expression \((i ] b)x-y^, f is the 
coeflicient of (a j b)x''y^, and \{a | /A is the coetheieni of x'-y^, 
and it is also allowable to speak of \{a | Dx"^ as the coefficient of 
y"*, and so on. In the expression r’, 3 is the exponent of x, and 
similarly in the case of In the expression mx, the coefficient 
m (if it be an integer) represents the number of times that x is 
taken as an addend' while in the exjiression .t®, m (if it be an 
integer) represents the number of times that x is taken as a factor. 
In each case the meaning is later extended to permit of m being 
any kind of number (fractional, surd, imaginary, etc.). 

Function.—An expression like 2 a: 4 -S is culled a function of 
rand is said to “depend upon" x for its value. Similarly, 2x | 
is a function of x and of y. For brevity we may, in any discussion, 
write f{x) for the function of x, and fix, y) for the function of 
X and y, and so on for other variables. We may then, in discussing 
.r—3, for example, say that /(i )=-1— 3— r, /(7)-'7 “-3 --4, 
/( —2)- • —2 —3-^ —5, /(o)~o—3^~ —3, and so on, according to 
the value of x which w'e substitute in x—3. 

The Elementary Operations. —From the standpoint of actual 
u.se, whether in the naturil sciences or in pure mathematics, there 
is little need for the ordinary operations involving polynomials; 
therefore a !>rief treatment of the four fundamental operations, 
limited chiefly to binomial operators, with a slight reference to 
the theory of roots, is all that is essential to the further study 
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of the science of algebra. The operations upon algebraic frac¬ 
tions were adapted from arithmetic alter the introduction of the 
improved symbolism of the 17th century. They later became 
more complicated owing to the doctrine of formal discipline, the 
result leading to an expenditure of time ejuite out of proportion 
to the use made of them. In the 19th centuiy- the time consumed 
in reducing artificial fractions to lowest terms, and in oi^erations 
involving polynomials was excessive. 

Ratio.—In practical work a ratio is considered simply as a 
fraction, although fundamentally the ratio of the circumference 
to the diameter of a circle is a transcendental number and not a 
fraction, as we define the term. Practical work in a laboratory* 
or workshop is not concerned with irrationals as .such; it seeks 
for precision within certain designated limits, recognizing that all 
measurement is approximate. On this account and because of the 
immaturity of the pupils, elementary algebra looks upon a pro¬ 
portion as a fractional equation, and deals with all ratios a.s 
simple fractions, ignoring the distinction between algebraic and 
arithmetical fractions, and the fact that the ratio may be 
irrational. 

Uses of Irrational Numbers.—In (he solution of quadratic 
equations, excepting those artitkially constructed to give only in¬ 
tegral values of the unknown quantity, the roots are generally 
irrational, not being expressible us the quotient of a b, w^hcre 
a and b are integers. This is seen in the simple quadratic x' —2, 
where x—Since early arithmetic was concerned largely 
with rational numbers, the irrational one.s were gf'nerally assigned 
to algt*l)ra, the branch of mathematics in which they were needed. 
The purpose in placing them there was soon obscured, however, 
the result being a much more e.\.tensivc treatment of the subject 
than was warranted by any practical considerations. If, in a 
physical problem, there is need for solving the equation x‘--243, 
it is important to find the value of x to a definite degree of ap- 
pro.\imation. If it is stated that x= r^ V243, nothing is gained by 
writing this result as :J 9\/3. An expression like V2 and ly, 
but (for no very good reason) not like \/3-(-v/2, is known as a 
surd, from a mediaeval Latin translation of an Arabic rendering 
of the Greek &X070S {al'ogos, irrational). Until recently the 
finding of the square root of a binomial surd, as of 7—41/3 or of 
i 24 - 2 \/.L';- was a familiar ojH-ratiun in elementary algebra, and 
there is still good cause for complaint (hat the work in surds is 
excessive. With the jiropcrties of such transcendental numbers as 
e and tt, elementary algebra is little concerned. {Sve Numbkr. ) 

Factors.—The factorizing of [lolynomials has a place in the 
theory of equations and in the advanced study of polynomials, 
but its value in elementary algebra is slight. In the algebra that 
the pupil will use. in the sciences or in the mechanical arts its 
legitimate place is not large. The needs of the pupil are usually 
met by the cases of monomial factors, and of the binomial factors 
of expressions of the tyi>e x^4-(a-f 9 )x-|-a/'i and x^—y^- 

The original idea, carried over from arithmetic, was that 
factors should be integral and rational. In practical use, how¬ 
ever, it is often necessary to enlarge this conception, and to 

speak of X*— — a.s having the factors and x—of x } \'a 

a a 

and x~2\/b as factors of x^ { x{\^a-~2\/b) — 2\/ab; and of \^a, 
y/b, and yyc, as factors of y/abc. 

The Equation.—b)xpressions of equality arc of several types. 
For our present purposes it is necessary to consider only three: 

(1) 2|-3 —5 or, after the operation has been performed, 5—5; 

(2) o4-fl=2fl; (3) x-|-2 = 5. The first is a numerical relation 
between known numbers, and does not represent an algebraic 
equation; the second represents a relationship that is true for all 
values of a, and hence is called an identity, another example being 

the third is an algebraic equation, true 
in this case for one and only one value of x, this value being known 
as the root of the equation. An identity is often indicated by the 
lymbol 232 instead of —. In the present discussion we consider 
only elementary algebraic equations with rational and integral 
terms. The general treatment with a consideration of the existence 
of a root is given in the article on Equations, Theory of. 


Linear Equations,-— Considerations of analytic geometry 
(^.-c.) have led to the use of the term liru’ur equation to mean an 
equation of the first degree having any number of variables. The 
oldest part of elementary algebra, so far as known, relates to the 
solution of linear equations in one unknown, the type form reduc¬ 
ing, through the final stage (in modern symbols) of px^q, to 
x~k. This tyj)c of equation is found in the Ahmes (Rhind) 
Papyrus (r. 1700-1600 B.c.) and is the one found most frequently 
for a period of more than 3,500 years, varying merely in the 
language and symbols employed. Such number puzzles have been 
used by .substantially all writers on algelira. and in modern times 
they have found a wide range of practical applications in the 
sciences, in industry and in commerce. 

Linear equations of the type ax ( hy } r ~o and <i'x 
generally have common values for x .and y; that is, they are 
simultaneous. For example, the (wo equations x-}~3y~i "0 and 
2x f qv I'l- o have in common the roots x==^4. y — —i. Each 
equation is, by it.self, indeterminate, having an infinite number of 
roots. F'or example, the first of these ecjuations, x-f 3y—i-»o, is 
sati.sfied by x ^ o. yand .similarly by the pairs of values (1,0), 
(2, " \ (3, .i), (4. —1), and so on; but there is only one 

pair which satisfies both of the eiiuations In modern textbooks 
this is made clearer by nuans of graphs, each eciuation being 
represented by a straight line, and these lines having, in general, 
one point in common. I'his introduction of the elements of 
analytic geometry into elementary algebra is heljiful in under¬ 
standing the meaning of roots. For example, the two equations 
3x -- 7y-=6 and 2x—43y-^-^are satisfied by any number ol jiairs 
of values, their graphs being coincident; wliile .pv 77 —6 and 
2.V—4'iy—cannot be satisfied fiy any pair of value.s, their gra])hs 
being parallel. {See Anat.yhc Gf.omktry.) 

Simultaneous linear eriuations are solved by several methods, 
the ecjuations as given in the* textbooks being artificially . cofi- 
slructed so a.s to illustrate each. 'I'he.se nielhcKls are sufficiently 
discu.s.sed in such works. If, however, only a single method is to 
be given for .solving a pair of .simultaneous equations, this method 
being made mechanical by much practice, that of substitution is 
the most .satisfactory in ca.^es that actually ari.se in science or 
industry. This method consists in finding in either equation the 
value of one unknown in terms of the other, and then in sub¬ 
stituting this value in the other equation. For advanced classes 
the method of determinants iq.v.) is interesting and valuable. 

Simultaneous linear equations with more, than two unknown 
quantities have an interest as jiuzzles and some value in devedop- 
ing skill in manipulating algebraic exiires.sions, and they also have 
value in certain technical fields and in certain commercial prob¬ 
lems. During the centuries (here have been develoix;cl various 
deviles for solving siiecially constructed types, but such devices 
and types lack generality and hence they have little value except 
as recreations. In actual j)racticc with real problems the method 
of determinants is the best. The (lueslion of the poBsibility of 
solution of given sets should he considered, as in the case of 
simultaneous eciuations with two unknowns. 

Quadratic Equations. —An eciuation of the ax^~\~hx'\~c 
^ 0 in which b and c may have any finite numerical values, and 
a may have any finite value except zero, is a quadratic equation 
(from the Latin quadratus, a square). .Such equations are fre¬ 
quently needed in solving scientific problems. There are several 
methods of solving such an equation, including the following: 
(i) Reducing to the form ax^-{ bx-\ -c-~o', resolving into factors 
(px \ q) {P'x \-q')~0‘, equating each factor to zero; and solving 
the two resulting linear equations; (2) Completing the square; 

(3) Using a general formula, usually developed by the second 
method. Of these, (i) is too difficult in a practical case like 
I-47X*—o-36x-f-i4-02=i=o, however easy it may be in an artificial 
one like x*—sx-f-6~o; (2) is a traditional method, essentially 
due to the Alexandrian school (c. 300 b.c. ) ; it requires the memo¬ 
rizing of a process—the completion of the square; and it is arith¬ 
metically difficult in practical cases; (3) requires the memorizing 
of a formula, but in problems that are practical it is usually 
the easiest of the three. 

SiraultaneouB quadratic equations can be solved by elementary 
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al^ft'hra (the biquadratic not bfing there Riven) only in cases 
artiliriiilly constru( (ed to admit of easy Sfjiution. The analytic 
exfWanations Riven in textbooks may profitably lie .supplemented 
by the use of the Rraph. This will serve to .show the difference 
between a case like 2X—3y—5, x''j- 3 y^ - 7, and a case like 
f > 7. xiy' It. In the former substitution reduces the 

problem to the solution of a cjuadratic; in the latter case, to the 
solution ol an eejuation of the fourth deRree. The nature of such 
ecjuations may profitably he shown by the aid of Rraphs. 

Ratio and Proportion.—As already .staled, this subject is best 
treated in lonnection with fractional ef)uations. Since in elemen¬ 
tary ulRebra the letters re[)resent nuinber.s, and since it is neces¬ 
sary to as.sume at thi.s .staRe that operatioms W'ith irrational num¬ 
bers are subject to the ordinary laws that obtain with inleRers, 
the subject offers no new features. The range of application to 
outdoor measurement and to simple physical problems i.s exten- 
.sive. With this method of treatment such special names as au/r- 
cedenty cunsrijncnt, means, and extremes lose thc-ir importance in 
jiractical problems. Moretiver, the old notation, a.h'. ’.c.d, may 
profitably Rive place to the more familiar and more easily under- 
.stood syrnbeds representioR a fractional eciuation. 

Variation.—'I'he .subject of variation, which formerly had a 
symbolism of its own, is more conveniently and clearly treated as 
a topic under ratio and proportion or, what i.s substantially the 
same, liy the ordinary method of e(|uations; that is, variation may 
be expressed by the aid of the cxiualion x ky (direct variation) 
or by xy k (inverse variation). 

TRIGONOMETRY, SERIES, APPLICATIONS 

A movement is lakiiiR place amoiiR teachers of mathematics to 
encouraRc' the* c onsidc'ration ol the simple triRonometry of the 
riRht-aiiRlecl triatiRle as a special chapter of algebra, following the 
topics of ratio and proportion. (.See Tric.onomethy; Looa- 

KITHMS ) 

Elementary Series —Amongst those inheritances from me¬ 
diaeval arithmetic which found their way into the early textbooks 
in algebra, was the tojiic of iirogre.ssions. This term usually cov¬ 
ered the rules for the; summation of simple types of arithmetical 
and geometric series, and sometimes a brief discussion of harmonic 
series. With the improved .symbolism came the formulae relating 
to these secpiencc's, and in recent years the special name pro¬ 
gression has I ended to give place to series. The .subject, logelhc-r 
with the related Binomial Theorem, is sutTuiently treated in cur¬ 
rent lexlbcioks. {See Skkii:s; Numiu;r Sf.c.u'i-nc'ks; Limit; Bi¬ 
nomial I'OKMULA.) Elementary algelira contains many practical 
applications of ecjuations, and modern ti'xtbooks are using these to 
supplement or replace the less valuable inheritances. It would be 
untortunale if any attempt should be made to abolish all of this 
traditional material; it could never have held its place through the 
centuries if it had not possessed such an interc'st for young peojile 
as to insure the degre-e of permanence which we see. It has often 
been from the* study of the interesting but impractical that the 
most prac tical mathematicians as W'ell as the leaders in pure mathe¬ 
matics have lurn made. The most important application of ele- 
rnc'ntary algebra is found in the formula. This is the part of alge¬ 
bra which the pu|)il will use most frecpiently in science, in mensura¬ 
tion, in technical work of all kinds, and in such juirts of more ad- 
vaiuinl malhernatii s as .series, determinants, trigonometry, analytic 
geometry, and the calculus. To (he formula, therefore, it is de¬ 
sirable that increased attention should be given. 

FUNDAMENTAL PRINCIPLES ASSUMED 

There are certain axioms which arc often .set forth in textbooks, 
as the statement “If ab--P, then a- p b,*' but others, equally 
import am from the standpoint of logic are projierly assumed 
tacitly. Such for example, are the statements that 0 \-h=b \~a, 
the commutative law of addition; that ah -ha, the commutative 
law of multiplication; that o ■} 6 j r==(a-} fc) f f-c), the 

associative law of adciition; that abc'^{ab)c -a(bc), the associa¬ 
tive law of multiplication; and that f-c) —f-flc, the dis¬ 
tributive law. Such axioms and laws seem so evidently true to 
the mind of the child that any exhaustive discussion of them in 


, the early years is profitless. They may or may not he universally 
true; in fact, some of them arc not; but they are true in the 
immediate and limited field of the beginner's study. 

Laws of Equations.—As stated above, the axiom “If ab—p, 
then a-p.b" is often set forth in elementary textbooks, but it 
cea.se.s to have any meaning for the pupil if h=o. Similarly the 
statement “If a>b, then Jia> 7 tb” cea.ses to be true if n is o or 
negative; and the statement “If a~b, then also fails 

unless it is understood which of the wth roots in each case is to 
lie taken, reejuiring a limitation upon the meaning of the .symbol 
V. The.se laws arc u.sual]y stated as axioms, with a statement of 
the limitations to be placed upon them in the elementary field. 
(See Mathematics, Eoundatkjns of.) 

Validity of Definitions.—Just as laws of operation which 
appear axiomatic to the beginner are seen to be wanting in uni¬ 
versal validity as mathematics broadens, and as the laws of equa¬ 
tions which arc true in the early stages need close scrutiny when 
we leave the domain of the positive integers -]-i, -[2,..., -f-» 
(finite), so the definitions of the early years of instruction soon 
tease to have meaning, even before the jiupil leaves the elementary 
stage. Etir example, ah does not mean that b is taken a times 
unless a is a positive integer; “minus a times” has no meaning 
unless and until the {irimilive use of “times” is changed, and 
similarly when a is equal to <1, to \/2, to log 7 or to V“"3i 
a" does not mean tliat a is taken n times as a factor when n ceases 
to be a inisitive integer. Tor this reason rigid definitions are not 
desirable. 

Growth Imposes Consideration of Limitations.—The 

teacher of elementary algebra .should early recognize that, as the 
science grows or as the puiiil’s knowledge increases, the early 
laws, axioms, definitions, postulates and .significance of .symbols 
constantly re<|uire further eonsidc-ration of their limitations. For 
example, the statement that <i'" ;-(i" a"'—" must have the limita¬ 

tion irniiosed that m and 71 are po.sitive integers and that 
unless negative and fractional exponents are admitted. 

it is ilesirable that even the beginners in the study of algebra 
should see the nt'cessity lor maintaining the fundamental laws 
as the meaning of terms and symbols is liroailened. For example, 
it would be unfortunate if a fractional or a negative exponent 
were to be so defined that would cease to be equal to 
•r that multiplication were to be given such a meaning that ah 
.shoiiKl not be equal to ha. As the pupil progresses in his study 
f mathematics he will meet with branches in which some of the.se 
laws cease to be valid, but his maturity will then permit of the 
necessary modifications. 

HISTORY OF ALGEBRA 

The earliest known treatise containing jiroblcms which would 
at pre.scnt be called algebraic is the Ahrnes Papyru.s (also called, 
from the name of its former owner, the Rhind Papyrus) now in 
the British Museum, and written c. 1700-1600 n.c. The first of 
thest' problems reads as follows: ‘M//c (or hau, transliterated by 
Egyptologists as ‘h‘w, meaning heap, 7 nass or quantity), its whole, 
its seventh, it makes iq,”—that is, x \djX- iq. The method of 
solving was by estimating the result and then correcting the error 



Fig. 1.— hieroglyphics expressing the equation 


by repeated trials. The Greek mathematicians were primarily 
geometers, and they made various kinds of geometric constructions 
by which they found a line segment corresponding to the root of 
an equation. Euclid (c. 300 B.C.), for example, solved problems 
equivalent to xy^k^, x±y~a, and to xy~k^, x^—y^—a^. The 
only Greek to w’rite extensively on algebra w\as Diophantus (c. 
275). He was also the first writer to introduce any algebraic 
symbols of special significance, these including a character to 
represent the unknown quantity, a symbol for subtraction, the 
use of initial letters for equality, square and cube, and a scheme 
of combinations for other powers. In the Orient there is evidence 
of an early interest in problems which would now be solved by 
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algebra, and the Chinese were able to solve the quadratic equation 
before the Christian era. The Hindu works of Brahmagupta 
(c. 62S), Mahavira (c. 850) and Bhaskara (c 1150') contain a 
large number of problems solved by algebraic methods, and show 
considerable ability in analysis. In the Muslim world, and par¬ 
ticularly at Baghdad in the time of the caliphs, tw'o lines of 
mathematical thought converged, the first from Greek sources and 
the second from India. The result was the preparation of such 
textbooks as those of Mohammed ibn 
Musa al-Khowarizmi (r. 825). Abu Kamil 

(r. 900) and al-Karkhi (c. 1100). Of these, ___ 

the algebra of al-Khowarizmi had the Fig. 2. —after the 
greatest inllucncc upon European mathe- ahmes papyrus written 
matics, being translated by Robert of , , 

t he.stcT (r. 1140) ‘**^d other mediaeval heiratlcs, the priestly wrlt- 
scholar.s. The Oriental writers mentioned >"0 of the ancient Egyp- 
were able to solve the quadratic equation, 

hut whether their method originated in the East or w’as suggested 
by the Greeks is uncertain. 

The beginning of printing in Europe found algebraists pos¬ 
sessed of no convenient symbolism but, as already stated, able 
to solve the quadratic. Italy was the centre of learning and her 
Mholars dev'oted much attention to .solving the cubic equation, 
d'he latter solution was finally effected, with substantial complete¬ 
ness, by Tartaglia ( q . v ., i5,ys) being published by Cardan ((/. v .) 
in his .‘Ir.r (1545). The biquadratic was solved by Ferrari 

(1540), a pupil of Cardan's, and was also published by the latter 
in the stime work. I'hc needed improvements in symbolism were 
generally m:ide outside of Italy by such writers as Victa ((/.V-, 
c . 1590), Harriot iq . v ., c. 1600) and Descartes (<7.^., 1647). "'i^h 
the notable extension of the exponential notation by John Wallis 
1655). The proof of the insolubility of the general equation 
of the fifth degree by algebraic methods is due to the investiga¬ 
tions of Ruffmi (1803. 1805), Abel ((/.i'.. 1824) and Galois (i/.t'., 
iSu; posthumous publication, 1846). Elementary algebra may 
be said to have been substantially completed by the close of the 
17th century, by which time higher algebra, especially through the 

t/rnVii/Aoy i Jf Mi 

An extract from a 14TH century ms. showing the symbolism then 
IN use and supposed to be a translation of ‘ARITHMETICA." writ¬ 
ten BY THE GREEK ALGEBRAIST. DIOPHANTUS, ABOUT 300 A.D. DIO- 
PHANTUS WAS THE FIRST TO USE EXPRESSIONS FOR KNOWN AND UN¬ 
KNOWN QUANTITIES 

progress made in the study of equations, symmetric functions, and 
series, had already begun to rank as a special branch of mathe¬ 
matics. 

HIGHER ALGEBRA 

Much that is elementary in the sense of elemental, is not 
so in the sense of being adapted to the pre-university schools. 
Higher algebra of a sort is taught in these schools, and higher 
algebra of an entirely different sort is taught in the universities. 
In the pre-university schools the work serves as an introduction to 
the theory of equations, algebraic numbers, determinants, certain 
series, inequalities, limits and logarithms, and the simpler fea¬ 
tures of analytic trigonometry, analytic geometry and the differen¬ 
tial calculus. In the universities it includes work in the theory of 
equations, the study of polynomials, combinatorial analysis, prob¬ 
ability, matrices and various other fields. For the more important 
of these topics see Aggregates; Analysis; Analytic Geometry; 
Barycentric Calculus; Bino.mial Formula; Tensor Analy¬ 
sis; Calculus of Differences; Combinatorial Analysis; 
Complex Numbers; Determinant; Equations; Differential 
Forms. Algebraic Forms; Graphic Methods; Groups; 
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Limit; Linear .\lgeuras; Logarithms; Mathematics, Fount- 
DATioNS of; Maxi.ma and Minima: Number; Number Se- 
Qi’FNCF.s; Ni’mbers, Theory of; Polynomial; Probability 
AND Error; O'^'-^teknions, section, Ausdehnun^sU'kre\ Series; 
Statistics; Trigonometry. 

Bibliography. —George Chr>>tal. Algebra (Black, 1889; valuable for 
teachers and advanced .students, especially with reference to founda¬ 
tion principles). H. B. I'inc, Colh'iii' Alf^rbra, Boston (Ginn), 190*; 
1005. (Briefer than Chrystal, but vahiahle in the same May.) W. F. 
Meyer, Eticyklopddie der mathemaihehrn WissetiM haften, Band I., 
Leipzig (Teubner). 1808-1904. (For advanced students. Articles by 
H. Schubert. “Grundlagcn der .Aritlimetik”; by F. Netto, “Rationale 
Funktionen’’; and by G. Landsberg, “.-Mgebraische Gebilde.” There is 
a French edition.) D. F'. Smith. IIi\tory of Mathematics, Boston 
(Ginn), 1925, 1927. (Vol. ii. contains a chapter, 154 pp., on the his¬ 
tory of elementary algebra; many facsimiles.) George Salmon, Mod¬ 
ern Higher Algebra, 4th ed., 18H5. O. Pund, .‘llgebru, mit Einschluss 
der elemeniaren Zahleniheorie, Leipzig (Gdschen), 1800. (Particularly 
good summary.) H. Weber, Lehrbuch der Algebra. Braunschweig, 2d 
cd., i8q8, 1899. (For advanced students.) H. WelxT and J, Wellstein, 
Encyklopddie der Elementar-Maihcmatik, ed., Leipzig (Teubner), 
1909-15. (Vol. i. contains the algebra.) Vera Sanford. History of 
Standard Problems (Teachers College Publications), 1927- M. Bfichor, 
Higher Algebra (Macmillan) (1907; reprinted, 1924. General intro¬ 
duction for advanced students). (D, E. S.) 

ALGEBRAIC FORMS. An algebraic form is a polynomial, 
all of whose terms arc of the same degree in two or more variables. 
Thus by -|-f is not a form, but (/.v- f/>yc-Ft .c*, of order two 
in three variables .r, y, z is a quadratic ternary form. A form 
is also called a quantic, this general name resembling cubic, 
quartic or quintic. If its order is n, it is called an «-ic. Forms 
in two variables are called binary, in four variables, quatervary. 
Forms arc interc.sting i>rincipally becau.se they occur in equations 
for unknown quantities, and, since the time of Descartes (1637), 
in equations of geometric loci, such as curves, .surfaces, families 
of lines or systems of circles, d'heir homogeneity is closely 
related to the modern development of projective geometry, in 
which the region known as “infinity” in the, older geometry has 
no special treatment, but is like an extra axis or plane of co¬ 
ordinates, Avherc the ratio of two co-ordinates becomes infinite 
or zero. Ratios take the place of measured distances. To equa¬ 
tions in one unknown there will correspond binary forms; to 
those in two metric variables, ternary forms, and so on. Further, 
just as in geometry one considers often not single loci, but simply 
or doubly infinite systems of curves or surfaces, so algebraic 
forms may contain more than one set of variables; and the sets 
need not all occur to the same order, ntir need two sets be com- 
|K>sed of equal numbers of variables. A problem may arise, too, 
calling for the use of two, three or more forms at the same time; 
these arc then termed a simultaneous system. 

LINEAR TRANSFORMATIONS 

For one .set of variables it is often useful to substitute expres¬ 
sions containing a second, difTerent set. An example of this is 
the change of axes, or planes, of reference in analytic geometry. 
'Fhosc expressions are most often linear (i.e., of the order one) in 
the new system, and the change is called a linear transformation. 
For some reason, however, exprtrssions of the second or higher 
order may be u.sed; this case is less frequent and less simple, and 
can be treated as a linear transformation in an increased number 
of variables, plus the inclusion of an additional locus in the sys¬ 
tem under discussion. By any linear transformation, if the new 
variables arc given the same names as the old, the old form is 
changed into a new one. Two forms so derivable one from the 
other are called equivalent under the transformation. By this defi¬ 
nition, any form is equivalent to all that can be derived from it 
by linear transformations. Consider a binary quadric:— 

Let the transformations be 

-V2 = 3 -Vi 4 -ioy 2 , 

then fix) “ (syj-f fivs)*- (3yi+loy*)*, 
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Call this new form I'iy), then 

/'TO-16x12-64x1’, 

arul /'fr) is cquiviilcnt io f(x). Sui h a transformation may be 
rrpresenl(*(i, between two binary forms, by means of indeter- 
niinate coetticients or parameters a\ , o'2, jii, ih, thus: 

and it is reversilde without ambiguity if the determinant 
(txi(i> — cx4'ii) is not zero, for then these two eejuations can be 
solved for yi and y-,. 

Groups. —One reason for the emf)loymenr of linear transforma¬ 
tions is that all such form a gnnij). (Srr (Iroi'J’S.) That is, if 
two linear transformations are made in succession, variables (.r) 
into functions of (v), and the (yj into functions of variables (z), 
then the fx) are linear fum lions of the (2). d'he linearity is un¬ 
changed by com|K)unding two or more limnir transformations. 
One speaks often of e<iuivalence under the linear aroup, meaning 
t«.> exdu<le transformations whose determinant is zero; then the 
efjuivalence is a mutual relation, dhere are grouj)S of linear 
transformations that do lud include all such substitutions; just 
as there are in geometry rotatioms of a plane alamt one fixed 
centre, leaving a system of concentric circles unaltered. For 
some puriHjses, the group of linear substitutions whose deter¬ 
minant is i are a{)plied; or the gn.>up of real transformations, e\ 
eluding all that have any imaginary parameters. If imaginary sui)- 
stitutions are admitted, a (lualernury cjuadric .vpFx-/ 1 .v/- .v.t2 
is equivalent to anollier .vrd —xv; not, however, if the 

group is that of real linear transformations, 'fwo systems of 
forms in any number of .sets of variables are. ec|uivalent under the 
group if the members of one system can be transformed into those 
of the other .system by means of .se[)arale linear substitutions on 
all the different sets of variables involved. 'I'wo sets of variables 
that are subject to the same transformation are cogre.dioU, 

Equivalence of Quantics.—What happens to the coeth- 
cients of the various terms in a form, or quantic, when it is 
transformed into an eciuivalent quantic? It is seen, on trial, that 
the new coctlicicnts contain the old in the first degree, but the 
parameters of the trunsformution to higher degrees, each form 
to a degree etjual to its order in the voriahles. Fiider linear trans¬ 
formation of its variables, every form undergoes also a reverse 
linear transformation of its eoetlicienls, deterinined or indiued 
by that of the variables. 'J'hesc need not be described more 
minutely here; they require for iirec ise statement the definition 
of potars. {See iVnj’. and 1 ’ol.\k.) VV'hile the two forms are called 
equivalent when the (‘(|uations that transform variables are given, 
to make the statement algebraically exact the coeflieients of 
similar terms in the two forms must be equated, and these equa¬ 
tions constitute tlie induced substitution, but two forms may 
be given with numerical coellicicnts. by what means may their 
equivalence be tested? 'Phis is the first major problem in alge¬ 
braic form theory. The answer is far from com[)lete. Sulficient 
conilitions can be stated, but many of them are certainly re¬ 
dundant. rhe minimum set of necessary conditions is knowm in 
only a few particular cases. I'o liiul explicitly the parameters 
of a linear substitution from the equations of the induced sub¬ 
stitution on the ccH.*liicients would require the stilving of equa¬ 
tions who.se degree in the parameters is equal to that of the given 
forms in the proper variables. 'I'hat calls for extraction of roots 
or other irrational o^x^rations. Naturally an answer is preferred 
which should demand only rational oix'rations in j>roving equiva¬ 
lence or non-equivalence. Hence comes a re-formulation of the 
question: When two forms (or systems of forms) arc equivalent, 
what rational functions of the coclVicients, or coctVicients and 
variables, will have the same numerical value for both forms? 
What rational functions of coelTicieiits and variables retain the 
same value, remain invariant, under the group of linear substitu¬ 
tions? 'Phis (luestion can be answered. .\s an exercise, the reader 
might verify that two binary cubics are generally equivalent, but 
not always two binary quartics, taken at random- 


invariant and Covariantv— An invariant or covariant (a 
comitant) of a given form or system is any function of the co¬ 
efficients, or coefTidents and variables, which is identically equal 
to the same function of the corresponding coefficients and vari¬ 
ables in every equivalent form or system— equal, that is, save 
for a multiplicative constant depending on the parameters of 
the transformation. Such a constant, it can be proved, is always 
' some power of the determinant of the substitution. These are 
i relative invariants, but if the multiplicative constant is unity, the 
invariant is absolute. 

BINARY FORMS 

The rational invariant.s of a single binary form of order less 
I than ten have been thoroughly studied and tabulated. First to 
be noticed was naturally the discriminant or determinant of a 
quailric form, for it was known to vanish when the quadric has 
two equal farlors; and their equality could not be altered by 
linear transformations, therefore the determinant after trans¬ 
formation must be a multiple of that before the transformation. 
To verify this, take the quadric , the dis¬ 

criminant of which is D— \lr — c^ac. 'Phe transformation is given 
by the equations: 

.vi-ofiVi-f/ 3 iy->. .ra^a^yi P/3-y2. 

The transformed quadric is 

(ttcKr+ 2 6o:io;2 + <'rt/)yr 

-pe«.;T)yiy2 

\-(a^i^-V-2hmy\-cmy^- 

'Phe new eoellieients are, therefore, 

a' “ aac -f jhaicx^-^-ca l’, 

//---acVip’i i /'(oiT I , 

For the discriminant after the transformation wc find 

— —1> ■ 

This invariant I) the only one that the quadric has. 'Phe 
binary cubic and (juurtie have eovariants as well as invariants, 
ea.sily discovered without an elaborate notation. First, it should 

be observed that symbols of differentiation, and . » 

dvi (Pio 

undergo a so-callcd transposed substitution, thu.s:— 



{See Dktkkmi.v \.VT.) The law for multiplication of determi¬ 
nants shows then a factoring, if <p and \p denote any two forms: 


dip dip 
dxi dx-i 

I 


dp dp 
dyi dy.< 

I 

dp dp 
dvi dyz 

dp dp 

a.xi dx-. 

[ -Pi «i 

’ 

dp dp 

dyi dy. \ 

A 

\ dp dp 

dyi dyi 


This shows that the Jacobian of any two forms is a covariant. 

But the two forms may be and d’hen the covariant is 

dxi axi 

termed the Hessian of the form/: axi^ 4 -^exiX-i^-i-dx-P 

<vf ay 

ax»axi dx%* 
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The Jacobian of / and H is also covariant, of order three:— 


Q= 


6 


K. K. 

dxi dxn 

dn du 


= etc. 


dxi dxt 


These four functions, all well known in the theory of equations, 
are connected by an identical relation or .vysyx'.v: (>’4*411^+ KP == o. 
This shows that Q+/\/—R and Q—/\/ — R are ix^rfect third 
powers of the factors of H. 

The Binary Quartic, / = ax^* d- 4 hxi^ X2 -f 6 cxi'^x^^ -f 4 (ix^ .v.® 
-f caV is more interesting and not too complicated. It has one 
absolute invariant, which is the ratio of two relative invariants, 
i and /, and two covariants. H and T. 
d'heir explicit formulae are:. 

I I 




7- h r d 
L d (• 



JIL J!L 


A 

8f_ 

1 

d.r/ 8x18x2 

r- ' 

8x1 

8x3 

144 

AL AL 


dU 

8 H 


8x38x1 8x‘/^ 


dxi 

8x3 


These five forms are connected by an identity or syzygy, 

T2+4n-'‘-inp-f7r-o 

From this comes an important factorization, if the cubic equa¬ 
tion, 4S’*—/s+jf = 0, has three roots mi, vi>, m.-i, namely:-- 
T 2 =- 4 (}l-mi/) (H-w,f) (Il-m,/), 
the factors on the right arc fic-rfcct squares, a fact which aids 
in solving the quartic equation. 'I'he discriminant R is expressible 
in terms of / and /; RWhen R~o, /and H have each 
a double factor, while T has one five fold factor. If further i and j 
are both zero, the quartic / has a triple factor, and that factor 
occurs in H to the fourth power. Were 11 to vanish identically, 
/ must be a perfect fourth power. (If IF is formed from H as 
H is from /, and T' from 11 and IF as T is from / and II, then 
T' differs from T only by an invariant factor.) 

These details show that, for forms of higher order and in more 
than two variables, invariants would be unwieldy if w'ritten out 
in full. An abbreviated notation is a necessity for the develop¬ 
ment of the theory, d'he most generally used are the hyi)er- 
determinant notation of Arthur Cayley, the Clebsch-Aronhold 
notation, which is practically the same, and modifications of 
either. Aronhold, R. F. A. Clebsch and Gordan use the follow^- 
ing, some slight improvements havhng been made by E. Study. 

TERNARY FORMS 


If three ternary linear forms vanish for the same values of the 
variables, not all zero, i.e., if 

ni.ri-f'Uj.r 24 ' o 

ClXi-fCz-Tj-f C3 .Ys = 0, 


then their determinant, denoted by {oib-iCa) or merely (abc), is 
zero. No linear transformation will disturb this relation, hence 
(abr) is an invariant of the three linear forms. It is the type of all 
invariant combinations of symbols. If the forms arc abbreviated 
to (a.r), (bx) and (rjr) respectively, and written with different 
sets of variables, c.g., (ax), (by), (rz), then (abc) is, in another 
expression:— 


d d d 
dxi 8x2 8x3 
8 8 8 
8yi 8y2 8 y 3 


(ax) (by) (cz). 


jL A. 

8 zi dZi dzi 
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This suggests that if ternary forms of higher order arc ex¬ 
pressed .symbolically as powders of linear forms, operators of this 

same ty|>e, denoted by , acting on a collection of 

such forms would produce invariants. 'Fhe property of invariance 
is now located in the elementary operator. A single form may 
be represented by several symbols in the same problem; a ternary 
quadric, by (ux)'/ (bx)‘ and (cx)' indifferently. Then the 

operation ( V (u.v)^ (/nO* (cc)® will yield, w'hen explicated, 

Vo.v dy dz/ 


<h a 2 (13 

2 bi b-i b-i 

Cl C-2 Yj 


or 2(illH )~ . 


This result, if not identically equal to zero, is an invariant 
of the ternary quadric; in fact, its discriminant. An invariant 
so symbolized can be translated into terms of the actual coeffi¬ 
cients of the quadric if Ave agree that (a.v)’* shall mean 


3 3 

^ ^ u,, .V,‘ “F ^ ^ aik .vjt 


and that u/ji, , Further, any symbolic product (ha-i means 
(ti2, and (/y means a-> Similar conventions yield, for a ternary 
cubic (bx)^, (rv)® or the invariant; - (iiln ) (abd) (acd) 

(bed), which is one of the tw'o w’cll-known invariants of the cubic. 
It is obvious also that (abr)- (ax) (bx) ((.v) will be a symbol of a 
covariant of the cubic form; it is commonly called the Hessian 
of the cubic. 

Such a structure might, however, prove (o signify identically 
zero when symbols are translated into actual cmifiicients. Such 
cases are (ak )‘ ami (abc)- (adc) (bde) ((dr). Again, the difference 
of two supposed invariant forms may be a zero form, in which 
case the expressions, apparently distinct, signify actually the 
same invariant. Ambiguity of exprc.ssion results from the ex¬ 
istence of zero forms, and these in turn from a few elementary 
identities which are essentially alike. For binary covariants 
containing not more than two sets of variables, the.se identities 
are combinations of the following three; — 


(ab) ((■x) — (a() (/;.v)4-(/n) (./.v)~-o, 

(<tb) (xy) — (ax) (hy)-\-(bx) (ay)~o, 

(ah) {rd}-(ar) (bd)-\-(br) (ad)=-o, 

whatever the symbols may represent. 

Equally recognizable is the po.s.sible ambiguity of symbolic 
formulae in invariants of ternary forms. The typical identity 
is this: - 

(abc) (dx) -(abd) (rx) + (acd) (bx)-(bcd) (a.v)=o, 
or this: - 

(abc) (dcf)-(abd) (rcf)^(abr) (cdf)-(abf) (cdc)=o. 

Geometric Considerations.—For geometric ufjcs variablc.s of 
a second kind are coicsidcred. These arc line co-ordinates (uiU^Ua), 
subject to contragrediait linear transformations so adjusted to 
those of the point co-ordinates (AijrjVa) that, if the latter are ex¬ 
pressed in terms of (yiytya), and the former in terms of (viVtv%), 
then identically 

( M.v) =* W1 Vj + ^2X2 4 - «;i »■» == f 1 \'1 + 7 ’ 2 y 2 4 - t'aVa « (t'V). 

The combination (ux) is called the identical covariant. Sym¬ 
bols a\hi etc. arc cogredient with the «’s, When variables u and 
variables .r are present in the same covariant expression, the 
above zero form may be 

(abc) (ux) — (abu) (cx)-\-(Qcit) (bx) — (bru) (ax)-^^o, 
or (abc) (dcu) — (iibd) (ce.u)-^(abc) (rJu) — (abu) (cde)^o. 

GENERAL LAWS OF STRUCTURE 

The first major problem in the theory of forms is the determina¬ 
tion of general laws for structure of invariants, For binary 
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forms coMtainint' ono s<.‘t of variables it is proved that invariant 
forms consist of a finite numlwr of terms comfKJsed of symbolic 
factors like (al>) arul For a ternary form structure of in¬ 

variant forrrts. invariant cornitants in one set of variables ix) 
and one set, of rontranreilient variables (a), every invariant 
Concomitant (onsists solely of terms containing symbolic factors 
of these ly|M-s: Get), (ata), (ax), (,ifni). Equivalent symbolic 
representations <)f any one invariant form dilTer by a form con- 
faining in each term one or more of the above listed zero factors. 
Starting from more than one fundamental form, more types of 
symbolic factors would be admitte<l; so also if a fundamental 
form contains both Linds of variables, ji’s and »’s. 

Set of Three Quadrics.—Among ternary forms, after quadrics 
and systems of two quadriis, the next in txiint of simplicity and 
geometric interest is the s(;t of three quadrics, or. what is closely 
related to such a set, the ternary cubic. If all invariants, co- 
variants atul (oiitravariants are considered, together with mixeil 
cornitants containing both sets of variables, f.vi.xvv.d and (mi;/ 2»3), 
then distinct forms constitute a complete system for the ra¬ 
tional expression of all others, 'The best known of these are, for 
the cubic / written symbolically / (iir)'"', f/a)'*, (exY, etc.; -- 

flcttsian covariant, \\--iah<)- (ax) (fn) (c.v); 
invariant, S - {aln) (alnl) (attl) (fad); 
invariant, 'l ialx)’- (>idc) (biif) (lef) b/c/i; 
contra variant ^-(alx) (aha) (aru) (fxn), f“('a\deyan”); 
(•ontravariant (uAr (udr) (hdu) (d'u) fdca); 

(li.s( rirninani ; 

mixed form ()- (abu)" (ax) {(>x)\ 

doubly apolar contravariani, II - Od'i;) —4ST. 

This (ontravariant II i.s noleworlliy as being strictly dual to / 
itsi'lf; /.(•., if variables (u) and f r) are exchanged, and invariants 
and ((uitravariants derived from the altiTed If. as from /, then 
the new II altered by the same exchange of v.triables would lx- 
;i multiple of the old /. 'I'he discriminant of II lontains as a 
factor the diNcriminant of /. This has led to the discovery of 
closi-d sNslems among the comitantsof the system, closed with 
respect to the a( tion of an operator A. the “.Xronhold operation.” 
.Itenote in ai lual coellicients the two cul)ic.^ 

/ »i'.v.a .1;/, II .vd . 

1 ! V t » a t I j \ i :i 

thi n the operation b i.s defined thus (for this particular llieory), 

'I’hen it is found that 

All-’S / 

AS ./r, AT S-, 

and cojinections are discovered among mixed forms of like orders. 

For a ternary form of order four, the rnininuim number of 
covari.int forms in a basis has not been determined; one author, 
Miss F. NoetluT, b;is [>rogr('sse<l so far in a[>pro\iniations as to 
prove that it is above 400. For simultaneous systems of a small 
numl)er of (juadrics suc h work has l)een rarrietl to a finish; but 
for higlier orders it would be sport rather than science. C'on- 
nectioiis are soonest found among forms of low degrees. 

Irrational Invariants are sin h as .satisfy equations, algebraic, 
(lilTerential or functional, with invariant or covariant coelTicienls. 
I'orms apolar to a gi\a'n form sati>f\' an equation linear in their 
coelftcients; e <y, the doubly apolar rubies f and II mentioned 
alK)ve. st^ Hilbert’s form </> ((rcl". irrationally covariant to a 

cubic {ax)‘\ satisfies an equation iaha)‘(ax) (A.v) ;I/(a.v)‘, a rela¬ 

tion discussed in vol. i of the I'ransai tions of the Ameruan 
^fathem(^^i( ai Soiit tv. “Hinary quartics which are multiples of 
their own Hessian r-ovarianls are the squares of quadrics.” Com- 
binants aiul seinicombinanls furni.sh another illustration. A 


combinanl of tw'o forms of like order, (ar)" and (J.r)” is any 
simultaneous covariant of the two which is unchanged, save for 
a factor, w’hen the first two are replaced by mi((7.r)”-|-d/if/TT)’* 
and T/jf/l.r)”, mi and vh, and demoting any 

constants. (Inc such is their Jacobian, and all others are com- 
itants of that Jacobian, (Aa) • A scmicombinant 

of two forms of different orders is unchanged when the form of 
higher order is replaced by a homogeneous combination; r.g., 
when binary (ax)* and f.l.v)^ arc replaced by 
-f ma-d (.'Tv)''’and (/t.v)E These are conjectured to be useful in 
<liscussing intersections of plane curves, or of surfaces, of dif¬ 
ferent orders. 

Classification. —Degree and order give a two-w'ay arrange¬ 
ment, order being the number of variable factors in every term 
of the homogeneous covariant; degree, the number of factors 
which arc cocriicicnts of the fundamental form. One problem is, 
to enumcrafe the didJcrciit invtiriant farms of a specified order and 
deforce, counting as one any two whose difference is a zero-form. 
This counting gives a re.sult that increases raiiidly with the degree. 
Hut invariants of lower degree can be combined, in rational 
integral aggregates, into such of higher degree. 'I'his indicates 
a reduction at each stage of the enumeration by discarding those 
rational and integral in lower stages. Will the final result be 
zerv> at and beyond some finite degree? It proves to be so for 
all forms of low order in the binary field, and for systems of 
two or three ternary quadrics. 'The third major problem is, then, 
that of the liniteness of reduced systems of invariant cornitants. 

ORDERLY PRODUCTION AND ENUMERATION 

I The sci oful ma jor problem is that of orderly production anrl 
j enumeration. The internal structure of all invariant forms is 
! known; and all that involve a given fundamental form or system. 

, in a given tlegrec, and one or more s('ts of variables to specified 
i orders, can l)e written down mechanically. I'hcrt' w'ill be some 
j ambigiiil v, / c., nqK'titions, owing to the zero forms, 'Flic third 
j great jmoblem concerning the totality of such iinairiants is com- 
I monly called (Iordan's j>ro])lem; from Paul (iordan who in iXfiq 
was the first to solve it for binary forms. I'he finest ion arisf's, 
is there a finite basis for the entire .system Iq. 1'.;, . ,, F'/ in terms 
of w'hich all others can be represented linearly? If 1’ is any in¬ 
variant not in that basis, is there an identical equation 

F-f/iFiT(/2l'2-i-. . .T-f/f-iI'b .i'Tf//Fi 

with coefficients f/i, q-,. . qi-.\, qt polynomials in the variables 
.V| , .v._.? (Iordan’s various proofs, that this basis must alwa>s 
c.xist, afipearcd first in i<S6r), later, revised, in 1S71, and sub- 
se(|ucntly. His proof was based on the nature of certain ele¬ 
mentary operations which build up and knit together those in¬ 
variant forms; more prcci.sely. on the (Iordan series developing 
a form in terms of polars and Cayleyan operations. 7’his is 
given in somewhat improved form by (Iracc and Young (Ihc 
Ali^ebra of Invariants, ifio^O- As Jacfiues Deruyts has gone 
1 further, treating the enumeration iiroblem for forms in any 
j number of variables, and as the question of finite systems is 
j treated with greater generality by Hilbert, the earlier methods 
I need not be exhibited. Deruyts's method is generalized from that 
for binary forms u.sed by Arthur (layley, James J. Sylvester and 
Fabian Franklin; Hilbert’s was entirely novel. 

Semi-invariants as Sources of Invariant Forms. —Semi- 
invariant had been defined by Cayley and Sylv'cstcr, for binary 
forms, as a ixilynomial in coefficients and variables of one or 
more fundamental forms, whose specific pro|XTty it is to remain 
^ unaltered (identically) when the variables undergo the sub- 
j stifution 

i .vi = yi-FXy2, 

and the coefficients undergo the corresponding linear transforma- 
{ tion. the variables (y) being replaced afterwards by (x). Deruyts 
I ap[)lies the same term to functions in more than two variables, 
i unaltered by any substitution whose detcrmiiiant lacks all con- 
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stituents below the pritjcipal diagonal. For quaternary forms 
such a substitution is this:— 

y 2 + 5 y 3 +fy 4 
•Vj — Va 4 - ^>'4 

•V 4 = y 4 - 

Like Alfredo Capelli, he considers for a quaternary system, co- 
vnriants which may contain three sets of cogredient variables 
(.vi.v;t,tV4) , (yi-. .A'(), (-1. . .-4). Clebsch and Gordan had employed 
instead three unlike sets, two mutually contragredient, the other 
intermediate, its substitution like that of two-rowed determinants 
in either of the first two sets. If a covariant contains, when 
written in Clebsch-Aronhold s3'mbols, tt determinant factors in i 
every term, and is of orders nii in the (.t), in the (y). m3 in 
the (c), (where its weights are called TTi^^Tr+mi, 

7 r 2 = 7 r 4 -W 2 , 7 r 3 = 7 r 4 -»i 3 , 7 r,i = 7 r; then it is shown that every 
primary covariant can be derived uniquely from a semi-invariant 
as source, which contains in every term 

7 r 4 q-rowed symbolic determinant factors like 

{aiIhC 3 di)-, 

TTs —7r4 3-rowcd determinant factors with sub¬ 
scripts I, 2, 3, like {(hl'iCs)] 

TTn — TT^ 2-rowefl determinant factors with sub- 
scrii)ts I, 2, like (<ifd>2); 

TTi — TT-y inonumial factors like Ui, />,, etc. 

'The number of such sources that can l>e written for a given set 
of weights TTi, TTo, TT.-), TTi, mav be denoted by { tti , tt-j, tts, tt.)} 
but is subject to reduction. 

'This precisely defined structure of a semi-invariant is the 
clue to the problem: how many semi-invariants of given weights 
TTi, TT'.-, TTn, 7 r,j urc linearly independent.^ For it is possible to 
count, directly or l)y formulae, the number of dilTcrcnt monomial 
expressions, rational and entire in the coefficients, which have 
the i>rescribed weights. As they are expressed in actual coelTi- 
cients (not .s\-mbolic merely) they are linearly indei>endent. 
Next, the)' are required to satisfy the three differential equations 
expressing invariance under the one-way substitutions (21), (^2), 
(4,0, which change the weights respectively to (tti-Ti, i, 

TT.s, 7r,i), (t, , 7r2 ) 'I, TT.I—1, TT.;), (tti , 7r2 , TTa-f- 1, 7r4—i). 'I'licseiii- 

xolv'c as many conditions as there are terms of such weights; 
hence their number is to be subtracted from the first estimate, 
ddicn the overlapping conditions must be considered, etc. In all, 
the enumeration calls for as many items, additive and subtrac- j 
tive, as there are terms in a four-rowed determinant. This state¬ 
ment is for forms homogeneous in four variables. Were the forms 
binary, only two weights and two types of factors in semi- 
invariants w'ould occur, and the results would be those of Syl¬ 
vester and Franklin. For invariants (free from variables) of 
forms in any number of variables, the weights for the first dis¬ 
tribution arc all equal, and the calculation therefore slightly 
easier, but whatever the orders in variables, after the enumera¬ 
tion for linearly indeiiendent comitants comes the reduction 
for those composed of rational factors, factors which are them¬ 
selves covariants of the same or lower orders. This is the 
“tamisage” of Sylvester and Franklin. 

FINITENESS OF SYSTEM OF INVARIANTS; 
HILBERT’S EXTENSIONS 

The third major problem is concerned wdth the finiteness of 
reduced systems of invariant comitants. Reduction by tamisage 
may show that, for degrees and orders proposed, all covariants 
are reducible, i.e., rationally expressible in terms of those of 
lower degrees. Beyond certain upper limits this must always 
occur. While Gordan and others proved this for binary forms, 
Hilbert established it for any finite number of forms in any 
finite number of variables. His widely inclusive principal theorem 
relates to algebraic forms, homogeneous, rational and integral 
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in the elements of any number of independent systems. Now 
invariants, as here defined, are so constructed from one or more 
sets of variables strictly so called, and from the coeflicients of 
one fundamental form or from those of several independent 
forms. The theorem states, “If a series of forms be given, rational 
and integral and homogeneous in a domain of a finite number of 
finite sets of elements (variables or parameters), then it is always 
possible to find a finite basis, or set of forms among those given, 
such that every other form in the given (finite or infinite) scries 
shall be ex[>rcssible linearly in terms of those basal forms, with 
coefficients rational ami integral in the same domain." 'I'he proof 
is by mathematical induction, from forms in n variables to forms 
i in ;/-Fi variables, with startingqioint in the obvious truth of the 
statement when a single variable x is concerned. It proceeds 
upon the lemma that a linear function of linear functions of 
several variables is itself a linear function of those variables. 

According to this theorem of Hilbert’s, if the given series of 
invariants be denoted by Ai, A2, — arranged in ascending 
degrees in sets of parameters concerned, then among the A’s 
is contained a basal set lb, lb.,. . B*, such that every A is 
expressible thus:— 

A. = M.iB, + M,2B2+...-lM,Hb, 

the M’s being rational in the same domain as the given A’s. 
But more than this is true: the M’s, if not invariants, can be 
1 replaced by invariants, which in turn are either B’s, or exjire.ssilde 
in the B’s just as the .\’s which include them. 'To turn the M’s 
into invariants wdiile leaving A’s and IFs unchanged is an ojHTa- 
tioii most neatly carried out by Merlens’ device, as follows (con¬ 
fining the treatment to ternary forms, for brevity): - 

Assume any linear transformation of the variables involved, 
say .V,, .V2, .V3, and cogredient sets, with indeterminate para¬ 
meters ai, 0(2, as, ,. . . , 7i, . , 73, viz., 

j -Vi — aiVid )iiy2 47iy3 

I .V2 a >yi + ji--y 2 -f y-yn 

Xi 0 ( 3 \'1 -f -f- 7 :i.V 3 . 

Calculate the induced transformations, resulting from this, upon 
the coellicients of the one or more fundamental forms. 'J’hose 
will give the old set of coefticients rationally in terms of the new, 
with denominators some powers of the determinant (adb73) 
or A. Every M is thereby expressed as a form in the given domain 
and in the parameters (a), (fi), (7); so also the B’s, ami these 
i become merely powers of A multiplied into functions of quantities 
j exclusive of the (a), (/ 3 ) and (7). Now perform on every A,, H* 
and Mu the operation 




D 

D 

Dai 

Dai 

Da:i 

<1 

D 

D 


D^: 

Dft3 

<1 

D 

D 

Dyi 

Dj'i 

Dy3 


where tt* is the weight of the invariant A,. Every A, and B* 
reappears multiplied by a numerical constant (some power of 6); 
every Mu yields an invariant and a numerical factor, and the 
identity is undisturbed. Accordingly, by rei>ctitions if necessary, 
every Ai is expressible in terms of products of B’s with purely 
numerical coeflicients. 

Powers and products of powers of the B, constitute a subset 
among the Ai. The same argument applies to them, giving a 
second theorem due to Hilbert. 'There exist an unlimited series 
of identities among the products of fiowers of the basal invariants 
of a system, identically true when all are explicit in the original 
variables and coeflicients of given forms. 'These identities are 
called syzyf^ies, and when all significant terms are brought to 
one side of the identity, that side fas a function of the Bi) is 
a syzygant of the first kind among the invariants Ba, . Among the 
syzyganls of the first kind there exist then syzygants of the wcond 
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kin<], <'tr Ilul by a third theorem of Hilbert’s the numljcr of 
kinds of svxyKanlH uf>on a given system of invariants is itself 
a linite nuruber. Little has l)een done in concrete illustration of 
these theorern.s, or in the substitution of precise limits for the 
“luiitc” numbers involved; though Hilbert himself fixed an upper 
IxHind for the number of kinds of syzygies when nt is the number 
indcjiendent forms in the basis of the modulus or system, and 
worked out details for the system of three quadric surfaces 
defining a twistctl cubic curve. 

APOLARITY 

lor geometry, co-ordinates or variables all of one kind arc 
not suflicient. '[’he theory of duality demands, in a plane, point 
co-ordinates and line co orrlinatos; and, in three-space, |>ojnts 
and [ilanes are dual, while lines, dual tc^ lines, require a third 
kind f)f eoonli nates. A polarity of two forms is then an important 
relation. 'I’ernary forms in eontragredient sets of variables (.v) 
aiul (h) are detinefi as afMjlar by the aid of an operator 

f JL f- IL JL -f 'L f \ 

Vd Vi d/o d lo d/e, d r.i di/.,/ \()x<hi/ ' 

In binary forms, if and fyi:v..) are cogredieiit, then 

(iiMj) and (- yyvi) are eontragredient sets, and the operator 

for auolarilv i.s (. V 'I'wo forms (u.v)" (w/I)" 

Vdri dy. (Lx-, dy/ 

of like order are simply, doubly, etc. apolar if 

(a.I)'* o, /.e. ( ((/A')"(/f.l)"-o, 

or if (a.I)'* '(a\)l'//.l) o. / e. (a r)"(//.I )'*--o 

(lor all r and ii ). 

Important .applications of this notion to binary forms are 
eoniK'c led with ( ancmicai or normal forms of cpianlies of odd 
(»rdi-r, and with a s|K‘eial kind c)f riuanlie of even order. A binary 
cjuaidie of even order (a v)*", is rcpiivaleiit to a sum of n perfect 
j/ith powers of linear forms if its catalecticant vanishes. A 
(.oil i)-i(; is reclueible to the sum of /i f i perfect (j/i-j-Olh 
j>owers of linear forms, the linear f.ictors of the cunonizant. 
As to the latter, if the given form is 

t, ( I 

/(' I, A •.,) ■ (a v)“''' ‘ ^ pii (V,i .Vi f ai> ^ b 

1 

and the canonizaiit 

(.1,0'" X<I (<vn A -f ir.'-.vd, 

1 

then the transvectant 

( o/f I)! /’*(««.'’)” n -“O 

is identically ^~o on account of n 1* i zero factors in which 
i »A’. I'rom the ii f i implied equations of condition, and from 
(.'1 V'^“o, elimination of the n-ba coetlicients of (.l.r)'**' 
yiekls the cunonizant in the form of a <!cterminant. This must 
be resolved into its linear factors, which must all be distinct, 
and then tin* //d i coellicients />, can be determined from linear 
eciuations. 

l-or a binary form of even order, (u.i)'-”, similar reasoning 
shows that it is rciiucible to the sum of « T i jxirfect ^nth powers 
of linear forms, one of them an arbitrary linear form; or to the 
sum of /; sue h powers if a determinant of n rows, the mtuia limni, 
is equal to zero. 

'I'lie so called typical representation of binary forms expresses 
forrn.s of ocKI order in terms of any two linear covariunts, with 
coefficients autcnnaticully invariant. 'Lhe symbolic identity 
[{a^} (a>v)|’'v.f(fj.t)!" exhibits this, when (ax) 


and { 0 x) are the selected covariants. For a binary form of even 
order three quadric covariants arc needed, and these can be found 
•if the order is foregoing four; call them (ax)^, (/ 3 x)^, (7.r)^ and 
the form (ax)'^**. Then the expansion of a four-rowed determinant 
gives an identity in the symbol and an wth power yields 

the desired typical representation:— 




ilia-. 

(I .,5 ' 

j Wr)* 


(XlOCi 

..Maxf -1 B(a.>-)=+C(/ 3 .v)^+D(yj()^|, 


7 i“ 

7 i 7 a 


whence 


A"((i.r)^ 

1 B.(«.v)=-(-C.( 3 i-)> + D (7.v)=l'‘. 


i The linear covariants constitute a most interesting meeting point 
I of geometry and algebra. (F. Morley in Math. Ann. vol. 40 ) 
'I'he foregoing examfde of an even form and quadric covariants 
is ;ilso an cxamjile of geometric picturing of a binary form and its 
lomitants upon a rational algebraic curve in two or more di¬ 
mensions, in this ease on a curve of the second order in a plane. 
For, if we .set ^i/fa-v)* = = ^':t/(7.v)-, elimination of .vit.rj 

gives the equation of a conic in ^1:^2:$.), wdiile {a.x)'^"- is trans¬ 
formed into a ternary ;/ ic, aiirl this, equated to zero, cuts out, 
j on that conic, a set of 2// })oints, the picture of the 211 zero i>oinls 
■ of in the binary domain. Further, a unique curve of 

carder n, can be determined, cutting out those 2// points on the 
conic, and itself apolar to the conic. Some use has been made of 
this style of picturing both on the [/lane conic and on the y^ainhr 
curve of order three in three-space. (!*’. Afeyer, Apolaritiit und 
rationale Cnrvrn, 'riibingeii, iSgy) 

A sample of the relations, more easily discoverable in such 
geometric pictures than in algel)raic symbols, is this theorem on 
three binary quadrics. Any three linearly independent quadrics 
being given (no one of whicli is the Jacobian of the two others), 
every fourth quadric is linearly related to them, with constant co- 
eiricients. Hut there is a unique fourth quadric, delerminctl by 
the requirement that its square shall be a linear combination of 
the squares of the first three, with constant coi-nicicnts. 'Phen 
any three of lhe.se four (tuadrics, taken in pairs, determine three 
jacohi.'ins or functional determinants, covariaut (juadrics, which 
are related to the fourth of the original set in the same way as 
are the first three. (Meyer, Apolaritdt und ratiomle Curvrn, p. 
244.) I'hat i.s. if we use /i, /j, /.i, /< to denote the four (juadrics, 
and write ji^, for examjile, for the Jacobian of f\ and /■>,— 

(\f I Of I 
Oxi d,V‘> 
a/o 8 /., 

8xt 8x-^ 

then if there is an identical relation 

Jc - mifr -f m-iU + nhfx , 

the w’s denoting numbers, then there will be also an identical 
relation 

This is more interesting when it is noticed that the /’s are neces¬ 
sarily proportional to the Jacobians of the J’s: - 

Jxd : J(J 23 , J.M)=/2.78,etc., 

for then it exhibits connections in a finite closed system. 

HISTORICAL NOTE 

I’rior to the year 1800 the study of algebraic forms was con¬ 
fined to questions of factors, multiples, powers, differentiation 
and elimination. Resultants, discriminants and in particular 
determinants were chiel objects of interest. Early in the 19th 
century, however, the invention or formulation of projective 
geometry and the study of groups in the theory of equations 
drew attention to the operational character of mathematics as 
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distinguished from its static aspect. It cannot be regarded as 
purely accidental that algebra, with its abstract groups of trans¬ 
formations followed after and eventually outran geometry with 
its groups of projectivities and quadric inversions. Projective 
geometry had been systematized and largely created between 
1813 and 1840 by Jean V'ictor Poncclet, Pliickcr and M. Chasles. 
In 1841 the germ of a new movement in algebra appears when 
George Boole noticed that the discriminant of a homo¬ 

geneous form with one parameter, must be a multiple of the 
discriminant of the same after transformation g'-pXQ'; from this 
follows that the discriminant is an invariant. In the same year 
appeared an essay of C. G. J. Jacobi on functional determinants, 
emphasizing their invariance under linear substitutions. In 1842 
Boole announced the invariance of polars. Three years later 
Cayley subsumed what was already known and opened a new 
field of discovery, in the publication of his calculus of hyper¬ 
determinants. This was in his view simply an e.vtension, to sym¬ 
bols, of the theorem on multiplication of determinants of like 
order w^hose constituents are actual numbers. This was in 1845; 
but already in 1844 had been published Friedrich G. M. Eisen- 
stein’s development of the invariants of a binary cubic and quar- 
tic and Hesse’s first paper on the covariant now universally 
known as the Hessian. Aronhold (1849) found the invariants of 
the ternary cubic and their combination in the discriminant. \ 
Sylvester’s 40 years’ labour in this field opened in 1851, and within | 
four years he had invented most of the technical terminology 
and tapped most of the rich veins of the mines of the theory of in¬ 
variants. He had even then shown the invariance of resultants under 
substitutions of higher order and had given examples of combinanls 
and had named the catalecticant. 

Charles Hermite’s contributions began in 1851 with his discovery 
of evcctant.s, followed not Ibng after by hi.s law of reciprocity for 
invariants of binary lorms and by explicit formulae for the trans¬ 
formations of a quadric form into itself. Several writers realized the 
value of the differential equations of invariance and covariance (at 
present perhaps the mo.st emphasized point of departure for the entire 
theory); among these were Francesco Brioschi, Sylvester and Cayley. 
The reference of invariant forms to sources is found first in the work 
of M. Roberts G861), who proved, for binary forms, that the source 
of a product of covariants is the product of their several source.s. 
Non-EucUdean geometry was attached to the algebraic train by 
Cayley (1859). 

Meantime the new algebra had become accessible to wider circles 
by Salmon’s publication of his Higher Plane Curves {1852) and 
Modern Higher Algebra (1859). French and Italian translations weie 
widely circulated. In Germany it was Siegfried Aronhold who founded, 
in publications in 1858 and iHhji, the symbolic notation W’hich has been 
proved most effective lor the e.vplidt working out of invariants ami 
their rclation.s for particular forms and systems. It is, however, more 
to Clebsch, from 1861 on, that we owe the completion of this funda¬ 
mental work. By its use Gordan (1868) proved the finiteness of the 
total .system of covarianls for any given binary forms and so gave a 
climax to the earlier period of this new branch of algebra. Inven¬ 
tion and dLscoverics have been less notable since that date, except for 
the climactic work of Hilbert, already described, and the sy.stcmatizinp 
publications of Study, Deruyts and the school of Sylvester. Important 
applications have been many, but the apparent tendency is to embody 
this theory as a typical and well-developed part in the comprehensive 
theory of transformation-groups, of Sophus Lie. The most nearly 
complete history of this theory is Franz Meyer's Brricht. 

Bibliograpiiy.—A. Clebsch, Theorie die bindren algebraiscken For- 
men (Leipzig, 1872) ; A. Clcb.sch and F. Lindemann, Vortesung iiher 
Geometrie (Leipzig, 1875) ; F. Meyer, Apolaritdt und rationale Curven 
(Tubingen, 1883), and “Bericht fiber den gegenwartigen Stand der 
Invarianten-Thcorie” in Jahresberichi der dcuischen Mathematiker- 
Vereinigung, vol. i (1892); G. Salmon, Lessons Introductory to 
the Modem Higher Algebra, 14th ed. (1885); P. (Jordan, Vorlcsung 
iiher Invariantentheorir, herausgegehen von Kerschrnsteiner (Leipzig, 
1887) ; E. Study, Methoden zur theorie der terndren Formen (Leip¬ 
zig, 1^9); J. Deruyts, Essai d’une ihiork ginSrale des formes 
algibriques (Brussels, 1891); E. B. Elliott, An Introduction to the 
Algebra of Quantics (1895); H. Andoyer, Lr(ons sur la Theorie des 
Formes et h Geometric analytique Supirieure (1900); U. H. Grace 
and A. Young, The Algebra of Invariants (1903); E. Pascal, Reper- 
torium der kdheren Mathematik, vol. i, pt. i, 2nd ed. (Leipzig, 1910) ; 
L. E. Dickson, Algebraic Invariants (1914); O. E. Glenn, Treatise on 
the Theory of Invariants (Boston, 1915); A. Capelli, Lezioni suSa 
Teoria delle Forme Algebriche (Naples, 1902); R. Weitzenbock, 
Invariantentheorie (Groningen, 1923); H. Weyl, The Classical Groups 
(Princeton, 1939). (H. S. W.) 

ALGEBRAIC FUNCTIONS, a study of a class of func¬ 


tions associated with algebraic equations. See Function; Ellip¬ 
tic Functions; Number. 

ALGEBRAIC GEOMETRY, a study of the geometric 
properties of a figure by means of its algebraic representation. See 
Analytic Geometry; Curve; Curves, Special; Geometry; 
Surface. 

ALGEBRAIC NUMBERS; see Numbers, Theory or. 
ALGECIRAS or ALGEZIRAS, a seaport and railway ter¬ 
minus of southern Spain, in the province of Cadiz, 6 mi. W. of 
Gibraltar, on the opposite side of the Bay of Algeciras. Pop. 
(1040) 20,226 (mun., 25,671). The name (Arabic, “island”) is 
derived from a small i.slet on one side of the harbour. The fine 
winter climate attracLs invalid visitors, on whom the town largely 
depends. Early in the 20th century it became a fishing-station, the 
Algeciras steam-trawlers visiting the Moroccan coast as well as 
Spanish and neutral waters. Whale fisheries, with a floating fac¬ 
tory and steam-whalers operating off Algeciras. were started by 
Spanish and Norw'egian capital in 1923-25. 

Algeciras was perhaps the Port us Albtis of the Romans, but it 
wa.s probably refounded in 713 by the Moors, who retained posses¬ 
sion of it until 1344. It was then taken by Alphonso XI of 
Castile after a celebrated .siege of 20 months, which attracted 
crusaders from all parts of Europe, among them being the Eng¬ 
lish earl of Derby, grandson of Edward III. It is said that during 
this siege gunpowder was first used by the Moors in the wars of 
Europe. The Moorish city was destroyed l)y Alphonso; it wa.s 
first reoccupied by Spanish colonists from Gibraltar in 1704, and 
the modern town was erected in 1760 by King Charles III. Dur¬ 
ing the siege of Gibraltar in 1780-82, Algeciras was the station of 
the Spanish fleet and floating batteries. On July 6, 1801, the Eng¬ 
lish admiral, Sir James Saumarez, attacked a Franco-Spanish fleet 
off Algeciras and sustained a reverse; but on the i2lh he again 
attacked the enemy, whose fleet was double his own strength, and 
inflicted on them a complete defeat. The important international 
conference on Moroccan affairs, which resulted in an agreement 
between France and Germany, was held at Algeciras from Jan. 16 
to April 7, 1906. Algeciras was occupied by nationalist forces 
early in the civil war of 1936-39. 

See. O. Jfirgena, Die Spanischen Stddte Glamburg, 1926, bibl.). 

ALGECIRAS CONFERENCE. On Aug. 8, 1904, a 
treaty was concluded in London by which France accorded ab¬ 
solute liberty of action to Great Britain in Egypt in return for 
a similar acknowledgment of French interests in Morocco. By a 
suh.sequent treaty (Oct. 1904 ) France concluded a secret arrange¬ 
ment with Spain. Disturbed by these agreements and determined 
to “vindicate” German rights in North Africa, the Emperor 
William II landed at Tangier on March 31, 1905. Under his in¬ 
fluence the sultan rejected the French scheme of reforms and 
issued invitations to a conference of the powers. Serious friction 
between France and Germany followed, resulting in the fall of 
Delcasse and the triumph for the moment of German policy. 

The conference met at Algeciras on Jan. 16, 1906. Germany 
was backed by Austria, but the French claims were stoutly sup¬ 
ported by Great Britain. A scheme of reforms was drawn up 
(see Morocco; History) and duly ratified; but Germany’s prin¬ 
cipal object—to place France upon the same level as the other 
powers—^was un.successful, and France was able to uphold her 
claim to a privileged position in Morocco. 

ALGER (OF LIEGE) (d, c. 1131), known also as Alger 
OF Cluny and Algerus Magister, a learned French priest who 
liv^ed in the first half of the 12th century. He was first a deacon 
of the church of St. Bartholomew at Liege, his native town, and 
was appointed (c. iroo) to the cathedral church of St. Lambert. 
He declined many offers from German bishops and finally retired 
to the monastery of Cluny, w'hcre he died about 1131 at a great 
age and leaving a good reputation for piety and intelligence. His 
History of the Church of Lkge and many of his other works are 
lost. The most important of tho.se still extant are: 1. De Miseri- 
cordia et Justitia, a collection of biblical and patristic extracts 
with a commentary (an important work for the history of church 
law and discipline), which is to be found in the Anecdofa of 
Marline, vol. v, 2. De Sacramentis Corporis et Sanguinis Domini; 
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,t trratisf’, in (hrct- Looks, ajsMinst the Bcn-ngarian heresy, highly 
< ornnieruied f»y IVtcr of Clunv and Brasmu^ .V Of Gratia ct 
Lihi-ro Arhitrio; given in H IVz’s Anrcdata, vol, iv. 4. Dc Sarri- 
fi(m MLssac; given in the ColUctiu Stripfor. \'t l. of Arigeh) Mai, 
vol. ix, p. 371. 

Srr Mii'tii', I’litrid Srr. Lot. vol dx\r.. [){) 7 v/ nV’i Herzop-Hauck, 
R-nlrnfyk fur prol. I'fnol., arl, hy S. M. lAulsth. 

ALGER, HORATIO American writer, horn 

in Revere, .\Ia>^ , Jan l y iH.h Ih- grarlnated at Harvard (ol- 
lege in heianie a (I'acher and journalist, and in 1H64 a I'ni- 

larian ^lini,^ler. He renio\'ed to \ew York city in 1806. ami the 
fxjieriemes gaimai in his efforts to improve the condition of street 
ho\'s there are rrtle< ted in nian\' of his writings, whith imlmle 
o\'er 100 hooks, nlo^tly juvenili- tutiiai of which many hundn-d 
tfiousand volumes have hec'O sold. He died in Natick, Mass,, iH(pj, 

Heseli"- contrihulinp extensively to new-pajHrs and periodicals, he 
puldi.stied Hi'hn Ronl (ihfiO) a no\(I; (irun'thrr lUildu<in\ Thanks 
yjvtnj^, With Other linllmls and Tanas (1H70); the popular “J.mk 
and I’luck," ‘ kapped hick" and ‘ lattered 'lOm" series. Sn' llerhert 
k Maxes, Alytr, a lUoyraphy Without a Hero (lo.H;. 

ALGER, RUSSELL ALEXANDER (iH.i6-icjo7,), Ameri- 

can soldier and politic iaii, was horn in I.alavette township, Medina 
county, Ohio, on l eh. .’7^ 18 He was admitted to the Bar 
in 185P and hepan practice at Cleveland, Ohio, hut early in t86o 
ti'inoved to Mnhig.in, wfiere he engaged in the lumher husiness. 
Ivniisting in a Michigan cavalrx' rc-ginu-nt in .Sc'iif iStji, lie rose 
from captain to cctlom-I, disiingiiislucl himself in the- Oetlyshurg 
campaign, and und<-r Sheridan in the Shenandoah valley, and in 
iHh.j and i8t>s. resjiec iively, rcoc-ivc-d the hrevets of brigadier- 
general and m.ijor-gc-ncral of x'oluntec-rs Altc-r the* w'ar he* in- 
x'estc'cl in pine hinds in Mic hipan and at c urmilafed a large- fortune. 
He* sc-rxc‘(l as governor of Mic fiigan on the Rc-puhlican lickc-t from 
1887 to 1887. In i88(e-c|o tie- was c ommandc-r-in-chiet of the 
Orancl Army of the* Rc-inihlii, From iScp; to i.Scjcj lu- was sc-erc- 
tary of war in President McKinley's cabinet. His administration 
of the war dc-partment during the Spanish-.'NmerKan War was 
sc-vcrc'Iy criticized for c-xtrav.igarue, for unpreparednc“ss, and for 
geiic-ral ineffn ic in \ , c harpe-s whic h he answe-red in his Thr Spanish- 
Anirridin War 1 icyji ). The exlc-nt of his personal resj)()nsihility 
is unec-rtain. In ic^o.; he- was appointc-d by the- goxernor of Michi¬ 
gan, and in nioj was eleclc-d by the stale Ic-gislature, as United 
Stale's senator to complete- the- unexpirt-d term of James McMillan 
( 18 p8-1 c;o*’> . He died at Wasliingt on. PC., on Jan. P4, icio;. 

ALGER ( Aic aiKs). the central dc-(>artmc-nt of Algeria 

ALGERIA, a country in North .Afric a under Irene h domin¬ 
ion. houtulc-d wc-st hy Morocco, north by the- Mediterranean, c-ast 
by Tunisia and Lit'xa, and south bv l-'renclc West Africa. Area, 
8si,o;S .s(| tni North Algeria has an area of 80,.’5- sci.mi. lietweeii 
47' and 4.4" N. lat, and : ' lo' and 8 so' IC. long ; it is (>84 5 mi. 
long east ici wc-st, and 1S5 jso mi, north to south, and so has the 
form of a n.irrccw rectangle. The Saharan areas acljacc-nl to Al- 
gc-ria have formed a seiiaiale administr.it ivt- unit, the Southern 
Tc-rritories, since- ic;o.’; tlu-ir an-a is 87o.c)5o sc| mi 'Fhe southern- 
inosl point in these Southern 'I'erritories, Tin Zaouaten. :;o'’ N. 
hit,, is 1.085 mi from .Algiers, while from the ocean to Tripoli- 
lania is about 1,1. ’O mi. This immense area is, however, almost 
empty, atul poor in resources, and it is a mere adjunct of flu- 
northern or true- .Algeria, 

Physical Geography and Divisions.— The fundamental 
units, hasecl mainly on climate, are the Tell, an area of trees and 
cultivation, the Siepiu-. with gr.isses and pastoral life, and the 
Sahara without water or Irc-cs save in oasis centres of irrigation. 
These are not continuous zones of constant breadth; there are 
wooclc'd and cultiwible patches in the Steppe and the Sahara, 
and arid patches in the Tell, One cros.ses mountains to either 
the Mediterraru-an or the Sahara from the high interior, formed 
of mountain ridges and masses, and of plateaus or high plains 
with mild undulations. The highest points arc C'helia (7,641 
ft.) in the Aures and Kalla Khadidja (7,57: ft.) in Kahylia. but 
the average elevation is alunit 3,100 ft. and 68^;. of the area lies 
between :.6:5 and 5,-'50 ft. Low jvl.iins cover only small areas 
near the coast in a few spol.s, but the coa.st generally is cIosHy 
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dominated by mountain lines, usually southwest-northeast. The 
slo{x-.s are usually very sharp, interrupted only by narrow breaches. 
The straight coast line has few' shelters and deserves Sallusts’ 
designation of lift us import tiosum. A few semicircular gulfs, of 
Mers-el-Kebir. Arzeu, Algiers, Bougie. Philipiicvillc and Bona 
t Benu-t end westward against mountain mas.-c-s while eastward arc 
shore (lepo.sifs due to currents from the west. 

Archac-an and I*a!aeozoit rocks oc cuiJy little space- save near the 
CO,'1st ea.^t of Algiers where they are accompanied hy vcjlcanic ex- 



AN ancient street in ALGIERS. ALGERIA. WHICH ASCENDS BY COBBLED 
STEPS, PREVENTING ALL CONVEYANCES EXCEPT SMALL BEASTS OF 
BURDEN. FROM PASSING THROUGH, AND WALLED ON EITHER SIDE BY 
PLAIN WHITEWASHED HOUSES OF MOORISH OPIGIN 

tru.sions. Secondary rocks, usually calcareous or marly, form the 
main skeleton of the Atlas chains from the sea to the Sahara. Ter¬ 
tiary rocks are also highly developed and include limestones, 
marls, sandstones, clays. 'Phose of Oligocene or later date include 
Iluviaiile and lacu.strine, as well as marine, depo.sits. 

The Algerian chains show two seric.s of foldings, the Tell Atlas 
and the Saharan or pre-Saharan Atlas, separated hy a zone wTich 
narrows from west to east and is hardly foldc-d at all. 

In Algeria, west of the meridian of Algiers and Medea, the lit¬ 
toral massifs have a large tertiary depression on their south side; 
then comes the axial chain of the Tell Atlas with tertiary deposits 
to the south again. The Tlem<;en-Saida massif forms the third 
step and belongs climatically to the Tell but structurally to the 
main block. Beyond this to (he south is the region of steppes 
with tertiary basins, of which the .shotts fill tlie remnants. Finally, 
the Saharan Atlas forms a ridge fronting the desert. East of Al¬ 
giers the zones are much les.s distinct. The Kabylian Tell is much 
higher and rougher than the Tell of Oran, and ends in the Edough 
massif at Bona, the end of the Tell Atlas. Beyond this, the Saha¬ 
ran Atlas with its northeastward trend reaches the coast and sepa¬ 
rates the Algerian plateau from the Tunisian Sahel, with its tab¬ 
ular structure and its numerous small chains in the eastern part 
of the* department of Constantine. 
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The North Sahara is built very simply. The Ahaggar. or cen¬ 
tral Tuareg massif, is made up of crystalline rocks surmounted 
by extinct volcanoes (Ilamane, 7,216 ft ). Around it are the 
sandstone plateaus called the Tazili of the Azjer and the Muydir- 
Ahmet. A great aureole of calcareous Cretaceous plateaus (fade- 
mait, El-Golea. M’zab) separates the northward .sloping Ighar- 
char basin from that of the Saoura which slopes southward. The 
first has the oa.ses of Warqla (Ouarglu), Wadi Ghir and the 
Zibans. the second those of Gurara, Tuat and Tidikelt. Vast 
dunes, the eastern and western Erg. complete the svmmetrv. 

Climate and Hydrography.— In winter, westerfy and south¬ 
erly winds with rains come in from the west Mediterranean regions 
of low pressure. In summer the winds are from the east and 
northeast, and the air moves toward the superheated Sahara and 
is dry. The sirocco is a south wind that dries u]) the country. On 
the coast the winter temperature averages 5o'’-54'', the summer 
temperature but the long duration of unvarying summer 

heat, accom[)anied by moist atmosphere, makes Ithe summer verv 
tr>'ing. Away from the sea continental conditions are very marked, 
with strong radiation in a dry atmosphere. Average winter 
temperature there is 39"-43'", with much frost; summer tempera¬ 
ture averages 79'’-83'' with average maxima near 95^' or even 
105° in the Sahara. Rainfall diminishes from January to August 
and increases from September to December, h'rom June to Seji- 
tember little falls. It diminishes toward the south, the Sahara be¬ 
ing \irtually rainless. A zone from Dellys to the 7 'unisian fron¬ 
tier with coastal massits gets more than 800 mm. (31.5 in.) of 
rain (Bougie 1,036 mm. I 40.8 in.]). A zone along the coast from 
Ienes to Dellys and thence inland south of the previous one gets 
boo-Soo mm. (24-31.5 in.) (Algiers 728 mm. (28.5 in.J). The 
Oran coast west of Tenes and the remainder of the Tell get 400- 
600 mm. (16-24 ir*-) (Constantine 5S9 mm. [23 in.]). The high 
[•latcaus and the pre-Saharan Atlas get 200-400 mm. (8-16 in.), 
save on a few heights (Djelfa. 380 mm. [15 in.]). The Saharan 
slope of the Atlas get.s less than 200 mm. (8 in ) that is, .small, 
irregular and accidental rainfall (Biskra 143 mm. (8 in.]). 

Most Algerian streams are periodic, with the rains, and many 
diminish from their sources downwards and may lose themselves 
in inland basins or in the Sahara. The Chelif is the chief river, 
more than 435 mi. long, with an outflow varying from 30-15 cu.m, 
during the rains to a few hundred litres in the dry sea.son. The 
lacustrine hollows, shotts or sebkhas, arc occupied by salt de¬ 
posits where evaporation has reduced them. On the Saharan 
slopes oasis irrigation and hot sand.s absorb the streams as soon 
as they leave the mountains. The Zousfana, helped by the Guir, 
occasionally reaches Foum-el-Kheneg. Wadi Mia and Wadi Ighar- 
ghar are dead rivers; fossils in fact. 

Flora and Fauna. —In northern Algeria the flora is largely 
Mediterranean. Of 3.500 species only 500 are peculiar to the 
country. Evergreen trees and shrubs predominate and the olive is 
the characteristic tree. The barbary fig (Opuntia Ficus iudica), the 
agave (A^avc amcricana) and the widespread eucalyptus are im¬ 
ported types. On the highlands one finds cither central European 
or mountain Mediterranean plants. The woods include oaks (cork 
oak, evergreen oak, deciduou.s oak) and conif(?rs (cedars, Aleppo 
pines, thuja, juniper). Regions with Ic.ss than 13.8 in. of rain arc 
Steppes with alfalfa (Stipa tenacissima), chih (Artrmism herha 
alba), esparto grass and drinn. The limit of the steppe runs ap¬ 
proximately through Sebdu. Saida, Frenda, Tiaret, Boghari, Bordj 
bu Arreridji, Constantine and Suk-Ahras. The Saharan region has 
a poor xcrophilous (able to withstand drought) flora of peculiar 
species, some of which grow very rapidly after rain; the oa.ses are 
characterized by the date palm, the sand dunes and ergs have a 
fair number of plants, the regions of clay and boulders {Reg) less 
and the regions of rock (Harntnada) least of all. 

The fauna is similar to that of other Mediterranean countries. 
The greatest variety is in the mountains of eastern Algeria. The 
lion has become extinct, the panther and hyena are rare. A single 
variety of monkey (Pithecus inniius) occurs. Jackal and wild l^oar 
arc vcr>' abundant where there is cover and there arc various ante¬ 
lopes (gazelles). The Saharan fauna is highly specialized; homed 
vipers and scorpions are fairly common. Five of the jr varieties 


of fresh-water fish are peculiar to Algeria. 

Population. —In 1936 the population was 7,234,684. Of this 
total. 642,651 live in the Southern Territories giving a density of 
less than one i,>er sq.mi. The indigenous element is Berber with 
Arab admixture physically assimilated. Physically diver.se tNpes 
are seen everywhere and their origins are little knowai. Arab inva¬ 
sions have had little influence on racial types but have spread Is¬ 
lam and the Arabic language; Berber dialects, however, survive in 
j remote s|>ots in Kabylia, Aures and Saharan oases and among 
the Tuaregs. The Mozabites are not an orthodox Moslem people 
but belong to the Ibadite or Kharejite schism. Indigenous peoples 
number in all 6.247,334. inrluding 633,6()6 in tlie Southern Ter¬ 
ritories. They have increased rapidly under French rule, from 
less than 2.000.000 in 1830 and some 3,200.000 in 1886. The in¬ 
crease now exceeds 600.000 in ten years. Three-quarters of tht* 
indigenous population live in the Tell ami because of security and 
{ rain, mountain latuls are more peopled than the plains (contrast 
j Eunpe). 

The urban element in the indigenous jjopulation comprises 
about o-q*";, much less, therefore, than in Tunisia or Morocco; 
but 41 localities have more than 3,000 agglomerated natives in 
each. Outside the towns the greatest contrast is between .sedentary 
cultivators living in houses aggregated into villages (tliaddert) 
surrounded by gardens and ])lanted woods, and nomad shepherds 
living in tents grouped into douars. There are also cleminomads. 
living in gourbis (tents of woven goat or camel hair and wool), 
more settled than the nomads, less fixed than the house dwellers. 

Europeans number (i93(>) 987.252, of whom 9,141 are in the 
Southern Territories, b^-arly all live on the coast and in the Tell, 
largely in towns, though there is an important rural clement. One- 
quarter of all Europeans live in the vicinity of Algiers. The dis¬ 
tribution by departments: Oran, Europeans, 317.268, natives, 
1.183,549; Algiers. Europeans, 353.925, natives, 1.853,154; Con¬ 
stantine, Europeans, 207,049, natives, 2.494,653. In the depart¬ 
ment of Oran. Europeans occupy nearly all the cultivable land; 
they are numerous in Algiers, in the Sahel and in the Mitija; 
in that of Constantine they are sporadic. 

From 1830 to 1856 the number of Europeans grew from 600 
to 169.000 by immigration, but in that j)eriod deaths of Euro¬ 
peans were more numerous than births. After 1856 births were 
in excess, and there were 311,000 Europeans in 1876, 477.000 in 
1891 and 752,000 in 1911. The increase is almut 100.000 souls 
in ten years. Of the Europeans in 1936 there were 853,209 
French, chiefly from southern dejiarlmcnts (Corsica, Bouches-du- 
Rhonc, Gard, Herault, Pyrenees Orientales). After i8()6 more of 
the French were Algerian-born than French-born. Spaniards are 
numcrou.s in the dejiartmenl of Oran, south llalian.s in Con¬ 
stantine. Maltese are to be found in towns, notably Bona. Other 
Europeans are not numerous. There is no large half-caste jiopula- 
tion since (here is little intermarriage of Europeans and natives. 
Cp to 1889 French and non-French Eurofioan elements were about 
equal. One must remember that many Frenchmen in Oran have 
married Spanish women, that any child bom in Algeria is ac¬ 
counted as naturalized F'rcnch unless he claims other nationality 
in the year of his majority, and that Jews, some of ancient .settle¬ 
ment, others coming from Spain in the i6th and 17th centuries, 
were naturalized en bloc by the Cremieux decree (1870). An 
Algerian people is obviously forming. 

Towns.—Algiers, the capital, has (19.56) a total population of 
264.232, with a municipal fiopulation of 252,321 (175.6(14 Euro¬ 
peans and 76.627 natives). ()ran has a municipal population of 
194.746 (148.589 Europeans). Constantine 106.830 (50,467 Eu¬ 
ropeans). Bona 83.27s (45.048 European.^), Sidi-hel-Abb^*5 51,094 
(30.341 Europeans), Philippcville 64.857 (32.787 Europeans), 
Mascara 29,100 (13.447 Eurcipeans), Mostagancm 36.961 (17.565 
Europeans), Tlcmqcn 51.530 (12.551 Europeans) iqq.v.'), Setif 
32,655 (8.202 Europeans). The oases of the Sahara often have an 
urban character, e.g., Biskra (22.273), Tidikelt-Hoggar (17.239), 
GhardaVa (14,144), El-Wad (10.016), Laghouat (9.430). 

Administration. —Algeria is neither a colony in the usual 
sense, nor a simple aggregate of French departments; it has not 
complete autonomy, yet it is not entirely assimilated to France. 
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A Kovcrnor general of Algeria. apix)inted by the miniKter of the 
interior, i.s ashisled by a general secretary and a council. Algeria 
is represented in the French parliament by three deputie.s for two 
of Its three department h, Oran and (,'onstantine, and four for 
Algiers, the third department, ami hy a seriat<;r eaih. It also has 
two kual assemblies; the linanciai ile!egatif»ns. for which land- 
owners elcG 24, nofdaridowners 24, Moslem natives 21 members, 
with a spe< ial Kabyle .section in the last group; the Cuhm'iI 
suprru ur, made ii{» of elected and offitial elenients. Tbe.se two 
asseml>lies vole the local budget instituted by law in i^joo to per¬ 
mit Algeria to raisr- revenue in the' usual ways, including excise 
ami monopolies, and leaving Algeria responsilde for its debts, ad- 
minisiration, puldic works, etc., subject to control and veto of the. 
Frem h government. F'rance pays the military and naval expensi's 
but Algeria make.s a war cont riluilion of b'.'o of its budget. Fisi al 
schemes are based on tho.^e ol I ranee, and taxes are the same for 
Furopeans and native.^. Kevcnue.s iibyp: 2.416,017417 fr.; ex¬ 
penditures 2, c.:2,S(),S.o; 5 fr. 'Fhe parliament at f’aris legiskited for 
the country. Other mailers were rc'gulated by decree of the jiresi- 
(lent. V’arious matlers fm noii-Moslems arc* under the authority 
of the appropriate mini.sler in I’aris. 

'The three (h-p;irlnienls of nortlu'rn Algeria (Oran, Algiers, 
Constantine I are di\'ide(l into arrcmdis.sements which include ann- 
rnimrs ilr pltiu rxrrait- with udrnimsfration on French lines, and 
rommuncs tuixfi’s with natives in large numbers. 'Fhe latter divi¬ 
sions comprise five-sixths of the territory and are under *.peci.il 
I'remli administrators; each has a inuniii])al eoumil Indited by 
native sheikhs, caids or aghas. Natives elect representative.*; on 
all local assemblies 

'Fhe- .Southern 'Ferritories, with a separate budget, were created 
by decree of Dec. 24, ic;02; they are named AVn-Sefra (capital 
same* ii.imei. (iliardaia (capital Lagluiuatj, 'Fuggurt (capital 
same name), ami (he Oases (ca|)ital VVarciIa;. At the head of 
each is a military comimnulant acting under the getvernor gen¬ 
eral, and each is divided into circles, anni'xes, posts, fommunis 
mixtrs .ind native communes with few powers. (Jld Arab taxes 
have- been conliniiecl and order is guarded by meharist camel 
cor|)s, forming the Saharan companies. 

Algiers has a university with faculties of law, medicine, science 
and lellc'rs which have [)rociuced much research in science, hi.s- 
toiy, archaeologv. linguistics, law ami metliciiu", especially rida- 
(ive to North ^Vfrica. I’rimary and secondary schools for Eurn- 
4)cans are on hreiich lines, Most natives do not gcj beyond the 
primary school but there are higher .schools, called Metler.sas, for 
Mo.'-lern functionaries. The knowledge and use of French has 
sprc-aci very widedy among the nativc-s. 

Landed Property.—The aliseme of large empty areas and 
the rapid occupation of reserx'es have crc'atecl problem.s. Land 
was distinguished as mtlk, private property often unenclo.sed. 
save in Kabvlia. and arch, tribal land c)\\ned by fhe .sovereign for 
the U'C of the tribe. In i.S()t (he tribc‘s were declared proprietors 
ol the lands thc'V had tieen using, .ind their didimilation and 
tluir division between the various douars was orelered with a 
view to division among individual members of these les.ser groups. 
The last sle*p was not taken and a Warnier law ( iS7.t) reitewe-d 
the effort, l>ut cause'd much liardship aimmg the trilies. 2\nother 
law was nece'ssary in iHcD- n^d still another one (Aug. 4, 192O) 
now controls this task which it is so ciifiicult to carry through 
without revolutionizing native* .society. Tublic and private state 
clctmains amount to i.piooooo ac , communal lands and /.ones of 
Ir.mMt 10.coo,000 ac., Furo()ean private i)rop<*rty q.cy^t.cxio ac., 
lamls held iiulividually by natives 22.735,000 ac. and by natives 
collectively (arch) 17,300.000 ac. 

Ire'e grants of land, with obligatory residence, have been the 
rule' save under the s(*coiul empire. Four modes of transfer are 
recogm/.ed bv the decree of -Vpt 13. >904, namely, sale at a 
lixecl price at public oflice (the usual method), sale by auction 
under public control, sale by private treatv and free concession. 
\ decree of Sept <j. 1924, lengthened the period of obligatory 
residence from 10 to 20 yrs., and the pc'riod during which the 
lands may Ix' transfern'd only to French coloni.sts from 20 to 
40 yrs. The protK>rtinn of colonization land reserved to Algerians 


has licen increased from one-third to one-half. Of the 5.931,000 
ac. of ccjlonized land, 1,745.000 ac. have passed into Euroi>can 
hand.s by (irivate purchase, the remainder being occupied by 
official colonization. Official colonization has nearly come to an 
end, and tan do little more? than devedop communications and 
build nt-w hamlets at spots reached by them. 

Agriculture.—The chief crop is cereals, the annual average 
(1934-3H) production being 1,084.140 short tons from about 
7.839.000 ac. Fiuropeans, by preparatory work, by scientific drv 
farming, including two-year rotation, and the use of machinery, 
have much increased the yields over native production using 
primitive methods. The annual average yield (1934-38) of soft 
wheat was 347.225 tons; hard wheat, 699.961 tons; barley 777,- 
122 tons; oats, 165,345 tons. Maize and sorghum (brehna) are 
less important. The vine was the chief plant cultivated by Euro¬ 
peans after the Phylloxera ruined the vineyards of south F'rance 
and made the vinegrowers go to Algeria. Vines occupy (1939 > 
[ 997,000 ac. Mo.st of these are in Oran ( 700,000). There are vine- 
j yards on the plains, on the hillsides and on the mountains and 
yields of wine vary greatly. Phylloxera also ravaged the Algerian 
vineyard.s which were reconstituted w'ith F'.S. plants. Average 
annual prodmtion (1934-39I of wine is 383.500.000 gal., the chief 
market for which is France. The olive is widespread. Of 9,500.000 
grafted olive trees 5,000.000 are in Kabylia. Four and a half mil¬ 
lion belong to nativ'cs. Tlie average production is 2,800,000 gal. 
of oil. C'onsiclerable quantities of fig9s, oranges, apricots and al¬ 
monds are also grown. The cultivation of early products owes 
much to the mildness of winter along the coast, and peas, bean.*>, 
artichokes, tomatoes, potatoes and grapes are grown near (he ex¬ 
port harbours. Tobacco crops cover 70,000 at. Production is 
2i,ioy tons ( 1934-38). Kabylia being the chief centre of this de¬ 
velopment. 2\l)out half the lobaico belongs to natives; part is 
exported, part manufactured loc.-dlv. Plants for perfumery are 
grown near ^Algiers. li.xyieriment.s in cotton growing were made 
during the American Civil War ('992 tons-cotton) and renewed 
after 1906 in the Cht-lif valley. In 1926 this crop covered 16,750 
ac. (Oran 10,000 ac.) and produced 5,181 tons gross, yielding 
t.433 tons of ginned cotton, but in J()3S produc tion had fallen to 
26 tons. There arc more than 1,000 irrigation schemes, watering 
more than 500.000 ac. and u.sing both barrage source lakc.s and 
barrage collecting reservoirs. More arc being built, especially in 
(he Chelif valley. In the Southern Territories there arc about 
6,500.000 date palms (1,000,000 in Wadi Ghir). The digging of 
artesian wells is extending areas of cultivation and revivifying old 
oases that had decayed. 

Siockraising is important with 6,000,000 (annual average, 1934- 

38) sheep, 3,000,000 goats. 840,000 cattle, 200,000 horses, 340.- 
000 asses, 180,000 mules and 175,000 camels. The camel is used as 
a pack animal on the stepiies and more especially for riding in the 
Sahara. About 1,000.000 sheep are exported every year, chiefi>’ 
for meat. Wool production is .*,01011, averaging 7.496 tons (1934- 

39) - 

Forests occupy nearly 6,000,000 ac,, but much of this is mere 
scrub. Fires and trespass of docks are the great enemie.s of the 
forests. About 24^100 tons (1938) of cork are produced. Alfa 
covers 10,000.000 ac. wdiich produce 165,345 tons for paper pulp. 
The dwarf palm yield.s 55,115 ton.s of fibre. 

Minerals.—Algeria (Jebel-Kuif near Tebessa) with Morocco 
and Tunisia together lead the world for production of phosphates, 
yielding even more than the U S. Algeria’s share is 643.433 tons. 
Iron ores (1938; 3,417.130 tons) arc of good quality and are 
found near the Tunisian frontier (Wenza, Bu-Kadra), in the 
Miliana region (Zaccar, Ru'ma) and on the Oran coast (Beni- 
Saf); they are mostly sent to England. Zinc and lead (1938; 
28.660 tons) are found in several places. Constantine is the rich¬ 
est of the departments in mineral products, Prospecting for min¬ 
eral oil at Ain-Zeft (Dahra) and at Messila (south of Relizane) 
has yielded poor results and there is but an insignificant coal field 
at Kenadsa in the south of Oran. Algeria exports its minerals in 
the crude state, but their extraction has caused railway develop- 
rnent.s, the growth of centres of population in districts previously 
empty, and traffic at the ports. 



ALGERIA 


617 


Industries. —Native indu.str>' cannot compete with Euroi^ean, 
but efforts have been made to keep up the traditional carpet 
weaving. European industries include those dependent on crops, 
eg., oil mills, distilleries and flour mills, also the making of 
leather, tobacco and matches, and some salting establishments. 
None is very highly equipped. 

Communications.—There are 2.728 mi, (1938^ of railway, 
partly 1.44 m., partly 1.05 m. gauge, in use. and worked in part by 
the P.L.M. railway of France and by the Algerian State rail- 
\va}’s. A central line goes from the Moroccan to the Tunisian 
tronticr and has branches to the ports of Beni-Saf. Oran, Arzeu. 
Mostaganem, Tenes, Algiers, Dcllys. Bougie. Philippeville and 
Bona, as well as southward to Ras-el-Ma, Colomb*Bechar, Ken- 
adsa (478.5 mi. from Oran), Tiaret, Jelfa, Aumale, Tuggurt 
( 337.4 mi. from Philippeville ), Khenchela and Tebessa. Many nar¬ 
row gauge lines are now abandoned. An excellent network of 
roads (4,.35° rni- primary and 8,000 mi. secondary') suj)plenients 
the railways and motor transport is well developed, induding regu¬ 
lar passenger and freight lines across the Sahara. 

The ports of Algiers (1938: 3-813.913 tons cargo). Oran (3.35S.- 
613 tons cargo). Bona (2,^16,049 tons). Philippeville (371,825) 
and Bougie ('397.^35) are fully ccjuipped. Secondary ports include i 
Nemours, Beni-Saf, Mostaganem. Cherchell, Jijelli, Arzeu and 
La Calle. By a law of 1889 only French ship.s may trade between 
France and Algeria. 

Commerce.—After 1S67 there was complete reciprocity be¬ 
tween France and Algeria in customs dues, and trade consists of 
the sale of Algerian agricultural products and the importation of 
manufactured goods, metals, coal and produce of other colonies. 
Winci, oil, cereals, sheep, wool, iron ore and phosphates are ex¬ 
ported. Imports for 1938 were worth 4.995.000,000 fr. (France's 
share 3,752,000.000), and exports 4.707.000.000 fr. (I-’rance’s 
share 3.639.000.000). Wine forms 61^;; of the total exports. Al¬ 
geria follows Great Britain, Belgium and U.S. as. a customer of 
France. 

BiBLioGRArirv.— Cartes du Service (ieofrraphique <le IWrinee ; Algjrte 
a t / ^n.()(K), a 1 1 200.000 ft a 1 1 200.000 rt a j I fioo.ooo, Stihaio a 
x/i.000.000—Carte Geologique de. I’Al^hie d. i/Soo.ooo (luoo); id. d 
il‘;o.ooo; Memoir's of the Geologual Survey of Algrriu; Auiiu.slin 
Bernard et R. dc Flotte de Roquevaire, Atla.s d'Algerie ct dc Tunisk 
(• Periodical-:. V.lfrique FraiK^aise; BuUnitt.s of the Soctelh 
de G^.ographie d’Oran et d’Alger; Algeria: Atlas Historique, Geo- 
graphique ft Econoonqur (i(>34); S. \V. Hilton-.Sinqison, Among the 
Hillfolk of Algeria (1926) ; Jean Brunhes, L’Irrigation dans I’Afrique 
du Nord et duns la Feninsulr Iheriquc (iSyy) ; Augmstin Bernard ct 
Ficheur, Les Regions Naturrlles de VAlgcrie (1902) ; Theve-nct, Kssai de 
Climatologie Alg^rienne (1904) ; Augustin Bernard et N. Lacroix, 
L’Evolution du Nomadisme en Algiric (1906); H, dc Peycrimhoff, 
Unquete sur les rcsultats de la Colonisation Officielle en Alghk 
(1906),' BerthoJon ct Chantre, Recherrhes Antkropolugiques sur la 
Berbdrie Orientate (1912); V. Piquet, Les civilisations dc VAJrique 
du Nord (1917); Brunei, La Colonisation Franqaise en Algerk 
(Congr^s dc I’Organi.sation Colonialc, Marseille, 1922, t. 77); E. F. 
Gautier, Structure dc I’AlgMe (1922), Le Sahara (1923), Les Terri- 
toires du Sud (1923, 3 vol.) (i vol. bibl.), VAfrique. Blanche (1939); 
Docteur R. Main*, Carte Phyiogiographique de I’Alg/rie et de Tunisie 
(1926); Guide bleu. Algerie-Tuni.sie (bibl.); Expose de la Situation 
G^nirale de VAlghk (annual); Documents Stalistigues sur le Com¬ 
merce et la Navigation de I’Algerie (annual). (P. W. 1 .) 

HISTORY 

The history of Algeria, which constitute.s the central part of 
Barbary or Moghreb, has almost always been bound up with 
that of Morocco and Tunisia, which are respectively the western 
and the eastern parts of that great natural region. The actual name 
of Algeria, or rather of the regency of Algiers, does not appear 
until the i6th century, when Turkish rule was established in the 
central Moghreb. 

Northern Africa has from the most ancient times been a meet¬ 
ing ground for races of different origin. According to anthropol¬ 
ogists the native populations of Algeria, taken as a whole, belong 
to a Hamitic strain which is stated to have occupied the whole 
of North Africa, including both the ea.stern and the we.stem por¬ 
tions, to have been represented by considerable groups in the 
heart of the African continent, and also to have contributed to the 
population of southern Europe. These peoples are generally 


known as Berl>ers. The Berber dialects, which belong to the 
so-called Hamitic or proto-Scmitic group, are still spoken in Al¬ 
geria by approximately one-quarter of the native iKtpulation. 

Algeria During Antiquity. —The history of Algeria is the 
history of successive conquests: the Carthaginian, the Roman, 
the \'andai, the Byzantine, the Arab, the 'Turkish and the French 
A.s there was no one natural centre for the whole country, political 
divisions were constantly changing. The Berber tribes were split 
up like the land which they inhabited; each small settlement and 
each tri])e had a history of its own. 

The FMioenician colonization marks the l)eginning of the histori¬ 
cal age in North Africa. As early as the i2lh century b.c. the 
I’hoeiiicians founded settlements on the African coa.sl. In the 8fh 
century Carthage supplanted the earlier metropoli.s and imposed 
its .suzerainty on the Thoenicians of the east. During the seven 
centuries for which it endured, the Tunic civilization penetrated 
more or less deeply into the Berber districts, and the Tunic tongue 
long lamtinued to be spoken. 

After the fall of Carthage (14O n.c.) Rome governed the 
country through native kings. The Roman occupation wa.s at 
first limited and only extended it.self little b>‘ little. Comidetc 
annexation only look place umler Caligula (a.d. 40). Algeria con¬ 
stituted the provinces of Numidia and Mauretania Caesarea. 
Even at its height. Roman domination did not extend over the 
whole of present-day Algeria; the frontier passeil south of the 
Aures, hut (hen turned north, leaving out the .stefipe zone of the 
jiroviiues of .Algiers and Oran. 

Roman colonization of (be country was effected by three 
inelhod.'-; introduction of colonists, intermarriage between Ro¬ 
mans and natives and the transiormation of natives into Romans. 
Trobalily it was the last method w^hich everywhere gained the 
upper hand. By the middle of the 2nd century a.d., Latinized 
Africans were to be found throughout the empire. The most 
famous authors produced liy Latin Africa were Apuleius of 
Madaura among the jiagans and St. Augustine of 'Thagasla among 
the Christians. Numerous and wealthy lities sjirang up and roads 
were construcl(‘d. It Was a piniod of great material prosperity, 
based mainly on agriculture. 1 'he wealthiest province wa.s Con- 
stanlina, which wa.s much more comjiletely Romanized than (he 
rc.st of Algeria. The main crops cultivateil were wheat and olives. 

For two eenturies (a.d. 40-23S i Roman Africa enjoyed a [jeriod 
of eomplele peace, until this was destroyed by religious disturlt- 
ances, native revolts, and finally the Vandal invasion, which was 
followed by a brief restoration of Byzantine rule. 

The Middle Ages: Arabs and Berbers. —In the 1 2th century, 
whal remained of Roman civilization in North Africa was finally 
destroyed by the Arab invasion. Algeria was thus detached from 
the Latin world and absorbed into that of Islam. The first Arab 
inva.sion, which took place in the 7th century, wa.s the beginning 
of an era of anarchy and incessant warfare. The Berbers re.sisted 
at first and then embraced a heretical form of Mohammedani.sm 
known as Kharedjism, The next Arab inva.sion of North Africa, 
carried out in the 11th century by the Hilal :ind Solcim tribes 
from the Hedjaz, completed the ruin of the country. The ethno¬ 
graphical character of the population was not. however, so pro¬ 
foundly affected by the invasion as was at one time believed. The 
invaders almost everywhere became amalgamated with the native 
population; the latter were, however, uprooted and thrown into 
confu.sion, and many of them took refuge in the mountainous dis¬ 
tricts or in the Sahara. In the towns and in the plains the Arabs 
gradually imposed their language and religion. 

The Berbers ncvcrtheles.s set up large and powerful empires 
during the middle ages. Two dynastie.s of a religious and reform¬ 
ing character were founded, that of the Almoravides and that of 
the Almohade.s, the former by the nomads of the Sahara and the 
latter by the Berbers of the Moroccan Atla.s. Their rule extended 
not only to the whole of North Africa hut also to Spain, and the 
civilizing influence of the latter country made itself felt upon them. 

Three kingdoms were founded in the j.ph century on the ruins 
of the Almohade empire: that of the Merinicls of Fez, that of the 
Ahd-el-Wadites of Tlem^en, and that of the Hafsites of Tunis, 
eorn-sfionding approximately to modern Morocco, Algeria and 
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Tunis. Their histor>’ consists in incessant struRRlcs betvceen 
(Jyiin.sties, chronic insurrections and disturbances, raids and the 
^a^ki^K of towns. Ily the boKinniiiK of the i6th centur>' anarchy 
had reached its hitjh-water mark. From that lime onward North 
Africa w'a.s contested for by th»' two dominant foreign influences 
in the Mediterranean, that of the .Spaniards and Fortugue.se and 
that of the Ottoman Turks. 

The Turkish Period (1518-1830), —Once they had recon- 
fjuered the* Iberian penin.sula the Spaniards and Portuguese ron- 
tifiued the .struggle Oran was ca[)lured in 1509 and Algiers in 
on a small island in llie harbour of Algiers the victors 
built a fortre-.ss. the Pehon, the guns of which could sweep the 
town from a distame of .^00 yd. Spain was soon mistress of a 
large part of the coast of Algeria 

Algerians, wishing to be delivered from the Spaniards, callc-d 
in two (iraec o-T'urkish corsairs, the brothers Itarbarossa. The 
tirsl, Arouj, (aptured Algiers and 1 ’enes, anti destroyed (he cl\'nasty 
• if the At)d-e|-V\'adiles of TleriK^cn. His brother. Khair-edT>in, 
succc-c'ded him, and w;is the- real founder of the regency of Al¬ 
giers. He* did homage for the conciuc-red countr\' to the sultan of 
Conslaiitinoph', v\ho (onfcTred on him the* title of heylc'rbe>' 
(bc*\ of lie\si, and aiithori/cci Turks to scrNc- under his banner. 
In Tic.’u Khair-ed-I)in captured tfie I’c*non and built a mole to 
(cmncTt it witli the mainland, thus forming the* famous harbour 
whic h until iS.tO was the itn|)regnalile stronghold of the* corsairs 
(diaries V .'itt.n kc*d .Mgiers in i;|i but failed l.imenlablw 'riie 
Spaniards oiil\ ret.niied Oran wliii h was t.ilo'n b\' (ht* 'I'lirks 
in na .iptured t)\' the* Spaniar<P in 170’. and l'mall\- aban¬ 

doned bv them in 17111. 

'File first jii*riod of tin* Tnrkisb rule in North .Africa 11^18-87') 
ended with tin* n-ign of Fnld)-.Mi, the la^.f am! I lie most notable* 
ot tin* .Atriean bevIerb(•^ ■ It w.is lollowcd b\’ tie* period of the; 
triemual pashas (11^^7-1650), and then by that of the deys 
( i65u- 1S50), all throe tnarkiiig greater inclc*pt‘ndence from ('on- 
sfanliiiopic* The real riilcTs of the ‘‘regc'tic)'” were the otijuk 
Cmiliti.i) ri'i ruitc'd in Asia Minor, and the taith' of (he rats Oor- I 
poration of corsairs). The rais wc're mostly renegade Christians. 
The I'urk.s and knlui’Jis (of mixc'd Turkish and Berber blood I in 
these bodic's governed I hemsc*lves by intrigue and murder and 
set I lie native tribes oik* against the other, interfering but little 
providc'cl they paid laxc's, 

V'or 300 years the h(*a(lciuarlers of Barliary pirates and sea 
robbers was at Algiers, dc*spite man\’ hapha/.ard and iiu*fft*ctive 
bombardments and blockades of the city 

ALGERIA UNDER THE FRENCH 

T'lie .se(tlemf*nt of (he* French in Algic-rs opened a new period 
in the histor\' of North Atrica. In (he itith centiirc’ traders from 
Marseille set up coral (ishenVs on the Barliary coast, at Bona, at 
La Calle and at the Bastion de France*, b’rance had maintained 
mure conlinuous relations with the rc-geruv than any other ('hris- 
tian nation. A dispute arose with the* de>' in connection with the 
whc'al supplied tc» the Du t’( ton c by two I(*ws of .\lgi«*rs, Bakri 
and Busnaih. In the course* of the negotiation.s over the dispute, 
the dc‘> lluss(*iM struck Deval, the* ITeiu h consul, with a fly whisk 
(.April i,S.*7). 'I'lu* incident prewided (he occasion for armed inter¬ 
vention. After an unsuccessful blockade of .Algiers for three years, 
an expedition was dispaidic'd. 'I'hc* command of the armx* was 
c'litrusted to (len, de Bounnont. and (hat of the fleet to Admiral 
Duperre A Preiuh force of 57.000 men landed at Sidi-Ferruch on 
June i.p 1S50. Algiers capitulated on July 5. 

riu* French found, however, that although they had pul an 
end to Turkish rule in Algeria, (hey were far from being in pos- 
sc'ssion of the cdunlry, which had to be wrested from the native 
fiopul;.i(ion. The July monarchy wa\c*red fur .scerne years between 
concjiiering the country comiileteli’ or occupying a part of if or 
evacuating it altogether. ,A section both of [larliament and the 
pre.ss urged that Algiers should he given up. Other sections op- 
jKised this |)oli( >. It was not until July 1S54, that a decree was 
issued appointing a governor general of French pos.sessions in 
North Africa. From 1854 to 1840 an attempt was made to con¬ 
iine the occujiaiion (<i a few points on the cc.iast. Algiers, Oran. 


Bougie and Bona, with the districts immediately surrounding 
them. There were frequent changes in the command of the army, 
and governors succeeded one another rapidly. The ablest of these 
early governors was Clauzel. who favourecl large-scale coloniza¬ 
tion and exploitation of the country. 

Abd-el-Kader’s Revolt. —T’he resistance of the natives in the 
firovinte of Con.stantine centred round the bey Ahmed, and in 
the rest of Algeria round .Abd-el-Kadcr. The conquest of Con¬ 
stantine was not achieved until 1837. The French at first tried to 
work with him but a treaty in 1834 riial of Tafna (1837) 
greatly increased his prestige. Alleging that the taking of Con- 
staiilint* was a violation of the treaties, he declared a holy war. 
He had real administrative and military gifts and attempted to 
create a regular army and taxation but the natives would not unite 
under him 

In 1840, the government, in alarm, adopted the policy of total 
conquest, (ieneral Bugeaud was sent out. His arrival put an end 
to the long period of vacillation and uncertaints’. Bugeaud w^as 
a man of energy and persistema* and a first-class soldier. He was 
the real creator of the African arm>-. He abandoned the system of 
small forces in blockhouses, where they were decimated by sick¬ 
ness and by the boredom of inactivity, for the policy ot sending 
out flying columns in all direc tions, burdened whh the least [los- 
■.ible baggage .so that (hey could strike quickl>’ and attack the ma¬ 
terial inirrests of the eni'iny by c.irrying off his cattle and his 
irojis. The war against Ahd-el-Kacler was long and wearisome. 
The principal events were the capture of Takdempt, Ahd-el- 
Rader's fortress (1841). the taking of the Smala by the due 
d’-Aumale (184’). Bugeauti’s victor)- at Isly over a Moroccan 
army ( 1844) while the prince de Joinville was homharding Tan- 
giiT and Mogador. Abcl-el-Kadcr surrendered to Lamoricierc* in 

iS.}7. 

Bugeaud also .set up a department for native affairs and mili- 
tarv “bureaux Arahes,” established b)’ the ministerial order of 
Ft*h. I. 1S44 The department, which was staffed with oflicers well 
ac(|uainted w-ith the language, institutions and customs of the 
population, had to administiT the country and supervise the na- 
(ixa* c hi<*fs. Bugeaud regarded colonization as a necc'ssary auxiliary 
to coiujuest. His aim was to transform .Algeria into a French 
territory by rural colonization. He iiermanently settled 40,000 
French colonists in Algeria. Bugeaud's colleagues were Lamori- 
liere, Bedeau, Changarnier and the due d’Aumale for military 
I affairs. Daumas, Leon Roches, Lamoriciere and C'acaignac for 
I native affairs, and (iuyot for colonization. He had what his jirede- 
cessors had lacked, time, full powers and an arm) of joo.ooo 
men. Bx' 1848 the conquest of Algeria was \-irtually completed. 

.Algeri.i is so near to France (hat it has alwa)'s cjuickl)’ reflected 
events occurring either in the domc'stic or foreign affairs of that 
countr)’. Thus the revolution of 1848 led to important changes in 
the organization of Algeria. It was detlared a Frenc h territor)’, 
and was divided into department.s, which, although ten times 
larger than tho.se of France, were each administered by .1 pre¬ 
fect. New* coloni.sts, largely recruited from the unemployed of 
Laris, were sent out with state subsidies. /Algeria was included 
in the French customs .system by the .Act of Jan. 11, 1851. 

Under the Empire.— After the coup d’etat, Gen. Randon 
{1851-57) wiox appointed governor general. He comjileted the 
conquest of Algeria by the subjection of Kabylia (1857). The 
policy of colonization was continued, and the ftrst railways con¬ 
structed. 

In 185S the governor generalship was abolished and replaced by 
a ministry of .-Vlgeria and the colonies. This otYice, however, only 
had a brief existence; it was held by Prince Jerome Napoleon 
and the comte de Chasseloup-Laubat. The governor generalship 
was re-established by the order of Nov. 24. i860. The new gov¬ 
ernor general was Marshal Pelissier (1860-C4) who was suc¬ 
ceeded on his death by Marshal de MacMahon (1864-70). The 
emperor Napoleon III had views of his own about /Algeria, which 
he explained in two oixui letters in 1803 and 1865. He said that 
Algeria was an Arab kingdom, and he did not encourage coloniza¬ 
tion In place of Bugeaud's policy of populating the country, he 
i adopted the policy of economic development by great financial 
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Plate 1 



MARKET SCENE IN BOU SAADA AND GENERAL VIEW OF 
CITY OF CONSTANTINE 

1. Bou Saada, th* market In the oasis, where the natives gather to barter 2. General view of Constantine in Algeria, showing the native quarter on 
their wares the right 
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ALGIERS AND CONSTANTINE 


l. The Inner harbour of Algleri, the capital and chief seaport of Algeria, 
showing the modern French city In the foreground, and the old 
Moorish citadel or Kasbah rising above it in the background 


2. A natural archway over ■ road In Constantine 

3. A typical street of steps In the Kasbah, the native quarter of Algiers, 

which climbs to 400 feet above sea level 
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companies. These views were embodied in the senatorial decree 
of April 22. 1863, which gave the tribes ownership of the lands 
which they held by no matter what right. The senatorial decree 
of July 14. 1865, declared the natives French .subjects and gave 
them facilities for acquiring rights of citizenship. Napoleon 
Ill's innovations were on the. whole unpopular. State property 
in .Algeria suffered, and colonization was hampered and discour¬ 
aged. 

The revolt of the Ouled-Sidi-Cheik CiSbi-S^) in the south 
Oran district did not affect the rest of Algeria. Its long duration 
was the result of the fact that neighbouring Morocco was in a 
state of anarcliy and that rebels found there both refuge and 
sufiport. 

Under the Third Republic.— The revolution of Sept. 4. 
1S70, was followed in Algeria by a period of agitation and dis¬ 
turbance which jiroduccd the most deplorable effect upon the 
native population. A series of orders were promulgated which 
aimed at the complete assimilation of .Algeria to France, in ac¬ 
cordance with the demands put forward by the colonists and the 
I dans to provide for new i olonization. One of the decrees natural¬ 
ized the Algerian Jews rn bloc. The native insurrection which 
broke out in March 1871 and lasted until Jan. 1S72 was not a 
rising of oppressed peoples against the oppressor, or a national 
struggle for freedom, since no nation existed; still less was it a 
religious war. It was simply the result of the defeats which 
France had suffered and the ensuing anarchy. It was crushed 
and many tribal lands seized. 

'Fhe governor generalship, which had been again abolished in 
1870, was re-established in 1871 under the ministry of the in¬ 
terior wliich, generall)’ s[K‘aking, faNounnl colonization, instead 
of the ministry of war which tended to jirotect the native. The 
post was entrusted to Admiral de Ciucydon, a broadminded and 
energetic man and an excellent administrator. He was a .strong 
partisan of colonization, which was energetically resumed. The 
.Native Property Act of 1873 w’hich attacked communal owner- 
shi|) was intended to facilitate the acquisition of native lands by 
luiropeans. The colonization {colicy was pursued under the gov¬ 
ernorship of Gen. Ghanzy (1873-79). In 1881 the European 
po[)ulation reached the figure of 376,000, of whom 140,000 were 
settled on the land. 

From T88r to 1896 the policy of complete as.similation of 
-Algeria to I'rance once more prevailed. It has been estimated 
that the native inhabitants lost about 45% of their lands mainly 
by forced sales between 18S1-89. The civil lands were greatly 
extended so as to cover the whole of the Tell and a large part 
of the higher plateaus. The districts which were almost entirely 
inhabited by natives W'ere given the name of commmws mixte. 
Givilian administrators w'ere appointed to deal with them instead 
of the officers of the Arab bureaus. Finally, by the dccrcts dr 
rattachemrnt of .Aug. 26, 1881, Algerian affairs were allotted to 
the various ministries of FTance itself, whereby the governor 
became merely an agent for the transmission of instructions. The 
disadvantages of this system were not long in making them¬ 
selves felt. 

An order issued Dec. 31, 1S96, revoked the orders of 1881 and 
restored the governor general's powers so that he again became 
the head of the administration of Algeria. The decentralization 
was completed by orders of Aug. 23, 1898, which established 
the system still in force (1945). The powers of the governor 
were defined, the superior council was reorganized, and in addi¬ 
tion to that body, which was composed of officials and elected 
members, there was set up a new assembly, nearly all of whose 
members were elected. This body, which is known as the /JeVrb 
^ations finand^res, has three sections providing separate repre¬ 
sentation for landowners, nonlandowners and natives. The Act 
of Dec. 19, 1900, entrusted the two bodies mentioned above with 
the right of voting the budget, subject to the supervision of the 
home government and of parliament. A separate budget for 
Algeria was instituted, the expenditure being divided into obligatory 
and optional expenditure. Civil personality was conferred on the 
colony, and it was empowered to contract loans. The intention 
of these measures was to give the Algerians the opportunity of 


managing their own affairs. Ry the Act of Dec. 24, 1902, the 
Southern Territories were tran.sformed into an administrative 
unit di.stinct from North Algeria, and were also granted civil 
personality and a .separate budget. This was desirable after the 
pacification of the central Sahara and the joining of North Africa 
anil the Sudan. 

The essentials of the country’s administration remained stable 
after the reforms of 1898 and 1900. The governors general of 
Algeria after i8()8 had been either civil servants or members of 
parliament on mission. Many were able administrators but were 
hanijjered by bureaucratic control and political interference 
from Paris. Algeria is largely in a “plantation” economy with 
many large parcels of land worked by the application of capital 
to mechanized cultivation dependent on cheap unskilled labour. 
The predominant political atmosphere is, therefore, one of a 
very strong economic, social and financial conservatism, directed 
largely at maintaining F'rench primacy. Pressure for reforms by 
the native population, originating about 1926. led to various inci¬ 
dents. occasional riots and a few proposals. The basic demands 
included closer assimil.ition of Algeria to France, politically and 
ei onomicallc', iiuluding the right of nati\es to acquire French 
citizenship without loss of personal status under Islamic law. 
The demands were partially met in the proposals of Senator 
Violette in 1(^32 and 1936, which were dropjied, however, after 
mi'eting violent opposition, largely from the French section of 
the population. Similar proposals formed a part of the reform 
put forward in 1943 and 1944 by the Committee of National 
liberation. 

Algerian eionomy, ba.sed overwhelmingly and clisjjroportinnately 
on the pr(»duction of a generally medium wine of high alcoholic 
content, underwent a rapid expansiim in the middle and late 
1920s. A long and continuing depression, however, began shortly 
thereafter, as in all essentially colonial lands whose exjiorts are 
overwhelmingly agricultural aiul imports manufactured goods. The 
winegrowers of F'rance set themselves to reduce liy all jiossible 
means the cjuantities of Algerian wine imriorted into I'rance. 
It had long been apjiarent that iliver.sifuation v\a.s essential. Peri¬ 
odic attempts W'ere made to introduce new^ crops such as cotton 
and soybeans. Some industrialization was abso advocated, Both 
met little succe.ss. Soap and papermaking, textiles (including 
wool), ceramics, leather goods and coarse chemicals, and .simple 
iron manufactures (ba.sed on imported coal) are possible. These 
l)rojects were always frustrated by active opposition from the 
large Metropolitan F'rench industrial interests which have always 
nearly monopolized Algerian markets. Algeria was normally the 
principal customer of Metropolitan Fraru c and varied from second 
to third largest .source of imports. 

Algeria in World War II.— After the defeat of France in 
June 1940. Germany controlled F'rench Africa through the 'Vfichy 
government. The threat of axis submarines in Frenc h northwest 
and west African Atlantic ports alarmed the Allie.s. Ati Allied 
base was also desired in the rear of the axis army in Libya and 
facing south Europe. To encourage French resistance to (German 
penetration the Murphy-Weygand Economic Accord was signed 
in Feb. 1941 and secret preparations were begun for an Allied ex¬ 
pedition into North Africa. The landings were made on Nov. 8, 
1942. 

The presence of Allied armies brought temjmrary change.s in 
Algeria. The imports of manufactures from France which had 
been reduced to a trickle after the Franco-German armistice were 
entirely stopped. Imports from the principal Allied countries 
were strictly limited V.)y military exigencies. While these shi\>- 
ments, carefully chosen as to quality and kind by Allied officials, 
British, U.S. and F'rench, kept Algeria going at a bare minimum 
level of agricultural production, the country was stripped by its 
own consumption. Production and transportation was barely .suf¬ 
ficient to aid the w'ar effort and avoid stagnation, unemployment 
and famine. 

No military government was set up. All local institutions, in¬ 
cluding the F'rench military, functioned as before with, however, 
many ptTsonnel changes. Executive power, replacing the Vichy 
government, was exercised in turn by: Admiral Jean Darlan for 
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s«'\(n wrcki until riHsassinatcd; (icn. Hrnri Giraud, wbti came 
In AUeria at f.he time of the landinKs; (ieri, Giraud jointly with 
Gcji, Charles dr Gaulle, who had come later from London with 
the N'ational tornmitlee; and lastly dr (kiulle with the committee 
.ind the consultative assembly whith assumed legislative power. 
T he (ominith e later dei larefi itself the ijrovi-ional government of 
I'rante Algiers wsas the seat of the Allied force headquarters 
((irii I>. I) Eisenhower, later tien Sir Wilson, critnmanders in 
chief) and ol Allierl agencie-s (ontrollirig. with French colleagues, 
the ira<le of North Africa and much of its econ(»my. Allied force 
headfjuarlers removed to Italy in tlu' summer of io44- J*! Aug. 
IU44, (le Gaulle and (he Commitiee of National Liberation and 
the assernblv moved to Paris. 

Hihmochai'IIV.—U itjliographiis: Sir K. Lambert Playfair, A Bibli- 
oyjtiphy df Mi^rria (1XH7), SappUmi nt to the liihlionraphy a] Al)ittria 
G 'I'ijilliart, hwtu dr tiddii’iirophif Methodiqm' ct Raiionnee 
dr I'AlKi^rir jii'.qu’(\ /<./-’./ (la'G tiineral History; E, Mercier, 
Ifisloirr dr I’Afriqur Srptrntrionale (tSHH-^r); ('. Al/mine, IJAly,irir 
(1040). Prehi,stone and Glassiial Perical. S (Nell, Lrs Monumrnts 
,4n/-/(/Mes- dr I'Alyrrir (1901 ), fiistoirr .Innrnur dr I'Afriqur du Siord, 
H vols (iqii, Jd), b Hdttiolon et K. Cfianlre, Rrrhrrthr\ Anthro- 
pohn’Jqnrs dit>i. la Ht rhhir Orirnlalr {oji.O ; M. Houle, Lr\ Uomnirs 
F(t\sdr% md «•(! (n),’7) Arabs and Herhers in the Middle Ages: Ihn- 
Klialdotm, llt toin dr\ Hrrhi‘rr\, trans. Haron W. Mactiuckin de 
.Slaiie (iS^6, reprmlt'd jimG; (i Mai(.ais, Lrs Arahn rn finrhhir du 
\/‘»‘r ,iu V/r Monud d'art Musulnmn (1027, 

hitrl ), 'riirkisli (x'riod. Iv Mas(/ui r.t\, ''I.es revolutions tie r.Afrirjue du 
N'ord jusfiitau XVI'*’"'' siecle, ” m Eavis.se and Rambaufl'.s Hhtoirr 
(Unf^ndr, vol 4 (1X9^, t)it)l ), 11, I>. de Giarnmont, Ilistoirr d'Ali^n 
sous lit hominatiou Jurqur (i,HK7), K, Planfet, ( orrespondiinir dr. 
/hy\ d'Ahirr UT'/a hi 1 our dr Fraiur (iHKa); 1’. Mas-on, Histoirr dr'^ 
filatdiwrmrnls ri du (.Snitiurnr IS duns I’Afriqur Bnrbarrsqtir 

(looo Freiuh period; Tnblrnu drs pJahlissrmrnt\ Franyais dan 
I'Alrtcrie (jH jo-dt)) ; Slntistiqur (inicralr dr I'Alfi^rjr (1866 ff ); I’elli.s 
sier de Keynaud, Annulrs ilyirirnnis (rHsa); H. d’hleville, Lr 
Miirrrhal Hufteaud (iH.Hi); C Koiisset, Lrs i'ommrnnnirnts d'unr 
Conqurir; L'Algfrir dr iS ui d iSqo (1887); La Conqurtr dr I’Alf^^rir 
(i88f)); G. A/an, Alydir, (.'oni/nrst ct Fanfuntion (t8<i); Jule.s 
( anilion, Lr (iouvrrnrmrnt (ienrral dr I'Al^^hic (luiH); G. Esquer, 
l.o Frisr d’Ali;rr (ia**,o hitd Paul .A/an, L'l^mir Ahd-rl-Kadrr 
(la-’S), i'ollntion dr Dm umrnts Jnedits stir llltsloirr dr /’AZgmV 
A^ird iS\o (in rauirse of pulrliralion ); .Augustin Hernard, 

Lifriqur du S’ord IVndant la Ciurrrr {ig.’O); L’Alf^hir (inuG E. 
Farther and G Kectenwald, Truitt filrmrniairr de Les^Lbltion Alf^iri- 
rnne, <rfl ed (i()Js) ; Arthur tdraull, “Principes de cohrnisation et de 
legislation colonialc,” vol. iv, I’Afriqur du Sard (igj7); C. Schefer, 
L'Aly,die ct L' Fvolution dr la Cohinisatiim Franiai.se (ig;81. The 
Gentenarv s(•t ie^ ot |)arn|ihlels issued in o) ;o hy the government- 
gruierfd are useful for rnnnv periods All rrf I*F E. Gautier's works are 
instrurtive, entertaining and valualric. (Fl. G.; P. W. 1 .) 

ALGHERO, seaport and efrisiopal see, province of Sa.ssari. 
W'esf Sardinia, ji mi. SWF by rail Irom Sassari. J’op. 
town, i4,q7<); eommuiie, 15,()trS The cathedral is i-’lh century; 
the see dates from 1504. Foiiiuled bv the Doria family of Genoa 
about i 102, it was oet upied bv the house of Aragon in i3s4, who 
heltl it until it fell to (he hou.se of Savoy with the rest of Sardinia 
in [720. ('alalonian is still .spoken there. The district produces 
good wine Seven miles N.W. is the fine natural harbour of Porto 
('onU', set lire in all weather, and on the west of (his harbour is (he 
Ga[)o Gatcia, with two stahntile grottoes, Phe important pre- 
hi^(orlt, net ropolis of Anghelu knjii i.s hi mi. N. of Alghero. 
Alghero was .subjt'cted to Allied bombing in W'orld W’ar 11 . 

ALGIDUS MONS, the east part of the ridge of the larger 
t rater of (he Alban volt ano f .vt c .Alh.a.m's Monsi, traversed 
bv a narrow opening (now tailed the I'ava d’Aglio) used for the 
Via Latina There was a temple to Diana: .site is unknown. 

ALGIERS (AitiCK). ca[)ilal and chief seaport of Algeria, 
the Slid of file gtwernor general and of the Algerian assemblies, of 
the tourt of apiK'al, of the XL\ .Army C'orp.s and of an arch- 
bishop It is built on the west side t>f the bay of Algiers. 36" 47' 
N , 3 ' 4' F . on the slopes of the Sahel hills parallel tt) the coast 
atui backing on to Mt. Hiuare.ih (Bu.Zarea). The growth of the 
town has Ireen cemditioned by the cliffs which approach the 
coast very closely and hv military nece.ssities. Turki.sh Algiers 
was triangular, with the Kasbah or eastle at its ajaex and a line 
of rocky sea-iliffs, now the boulevard de la Republique, as the 
f>ase. French Algiers grew piecemeal and haphazard. The city. 
In modern south Furoi'ie.rn style, lies facing east, squeezed hO' 
tween high hills ,ind a semicircvilar bay. The sea approach offers 


a view of “Algiers, the White” ri.sing sleep to heights topped by 
green. The older French town has many cool arcaded streets. The 
busiest through street to the port from we.st and south, the 
narrow, winding steep rue Michelet carries the main north-south 
city traffic and a streetcar line. Projected city planning includes 
accessory arteries. Many old picturesque Moorish buildings have 
given way to modernization. Wide, handsome boulevards skirt the 
j harbour 45 fl. above the ejuays. The chief official and commercial 
buildings of Algiers are on these boulevards. Tht^ north end of 
the boulevard dc la Republique, la place du Gouvernement. was 
long the centre of the town with the roads Bab-el-Oued. Bab- 
Azoun and la Marine starling from it. The suburb of Bab-el- 
Oued is jieopled mainly by Spaniards and farther north is the 
suburb of St. Eugene d(»minaled by the ba.silica of Notre Dame 
cr.Afrique. West of the place du Gouvernement a short .street 
leads to (he modern cathedral (1845-60) on the site of a mosque, 
the governor’s winter palace, and the old palace of the arch- 
j bishops, the remains of the jemina or palace of the Dey. Nearby 
I is the National library, in one of the finest Mcxjrish houses of 
Algiers (i7c^8i. The area between the sea, the rue de la Marine 
and the rue Bab-el-Oued is the Algiers of the conque.sl and is 
full of old hou.ses on narrow streets. The busy rue Bab-.Azoun 
leads to the Opera House square, the rue Dumont dTirville. the 
rue (risly, the main Post Office parkway, the rue Michelet and 
the university, the centre of the city. 

The highest part of Algiers, on steeply scarped hills, has pre¬ 
served best its native character, but it lias been disfigured by 
the cutting of the rue Randon and rue Marengo. 

The Ka.sbah, 387 fl. above sea level, belongs to the ibLh cen¬ 
tury and was the residence of tlie two last Deys, who left 
Jcinina for it. There Dey Hussein struck the French consul with 
a fly whisk on April 30. 1827, whence followed the capture of 
Algiers and the end of I'urkish rule. 

Mustapha, once a suliurb, but reunited to Algiers, grew verv' 
much after the fortitications between it and Algiers were demol¬ 
ished, and the twci are continuous. The lowi*r streets are jiopulous 
and industrial, the upper ones have villas with line sea views. 

Khair-ed-Din created the old Turkish port by building a jetty 
from the mainland to an island, the Penon of the Spaniards. In 
.Arabic this was called “Kl-Jezair” (the islet), corrupted to 
.Algiers. This islet retains (he lighlhou.se. the admiralty, various 
structures of the 'Purkish and .scame of (he .Spanish period, and 
r.xtends north and east of the shallow pool w'here fishing boats 
and pleasure boats are moored. To the south of this pool lies 
the modern ])ort. 

Algiers ranks next after Marseille among French ports for ton¬ 
nage cleared, thanks to ve.ssels calling for coal, and next after 
Marseille and Le Havre for number of ships. In ic;38, 1,631,432 
tons of merchandise were landed and 1,828,527 tons exported. 
Tonnage (Mitering and leaving totalled g,467,4c)2 tons. Algiers 
imports coal, cotton goods, metal objects, wagons and automo¬ 
biles and exports wine, sheep, skins, fresh vegetable.s, grapes, 
potatoc'.s and iron ores. The regular ser\'ice to Marseille involves 
a voyage of 407 knots or at present (ic:)45) 26 hours, and Algiers 
is thus 40 hours from Paris. 

The fotal population (1936) is 264,232 with a municipal popu¬ 
lation of 252,321 (Fhiropeans 175,694; natives 76.627). With 
the suburbs which are continuous with Algiers (Bouzarc'a, 5,161; 
El-Biar, 13,085; Hussein-Dey, 20,469; St. FLugene, 12,101; 
Mai.Hon-Carree, 24.505 ), the greater city has more than 350,000 in¬ 
habitants. about three-fourths of European stock. 

History. —In Roman times a small town called Icosium ex¬ 
isted where the marine quarter of the city is located. Roman 
emeteries existed near the pre.sent streets of Bab-el-Oued and 
Bab-Azoun. Bishops of Icosium are mentioned as late as the 
5th centurx'. The present city was founded in 944 by Bulukkin 
b. Zeiri, the founefer of the Zeirid-Sanhaja dynasty, which wa.s 
overthrown by Roger II of Sicily in 1148. (See Fatimites.) The 
Zeirids had before that date lost Algiers, which in 1159 was 
occupied by the Almohades. and in the 13th centur>’ came under 
he dominion of the Abd-el-Wahid, sultans of Tlemgen. Nom¬ 
inally ^lart of the .sultanate of Tlem<;en, Algiers had a large 



ALCOA BAY—ALGONKIN 


621 


nn*a!^urc of independence under amirs of its own, Oran being the 
chief seaport of the Abd-el-Wahid. The islet in front of the 
harbour, subsequently known as the Penon, had been occupied by 
the Spaniards as early as 1302. Thereafter, a considerable trade 
urew up between Algiers and Spain. Algiers, however, continued 
of comparatively little importance until after the expulsion from 
.Spain of the Moors, many of whom sought an asylum in the city. 
In 1510. following their occupation of Oran and other towns on 
the coast of Africa, the Spaniards fortified the Penon. In 1516 
the amir of Algiers, Selim b. Tcumi. invited the brothers Arouj 
and Khair-cd-Din Barbarossa to expel the Spaniards. Arouj 
went to Algiers, caused Selim to be assassinated, and seized the 
town. Khair-ed-Din, .succeeding Arouj. drove the Spaniards from 
the I’ehon (1530) and was the founder of the pashalik, after¬ 
wards deylik, of Algeria. Algiers from this time became the chief 
seat of the Barbary pirates. In Oct. 1541 the emperor Charles 
V sought to capture the city but was defeated thanks to a storm 
which destroyed his ships in the bay. Repeated vain attempts 
were later made by various nations to quell the pirates and in 
]<Si6 the Briti.sh and Dutch burned the corsair licet. But the 
piracy continued until 1830 when a French army captured the 
city. 

From Nov. 1942 until Aug. 1944 the city was the headquarters 
of Allied forces against the axis in North Africa and the seat of 
the French Committee of National Liberation. (Scr AlOekia.) 

Jtiai.H)(;7<,\i>nY.—Service Geographique du Corps; Al^fr 

it environs a 1! 10.000.—Plan d’Al^er a ilS.ooo (1928); Ilocteur 
(Juhl), Promenades (I Alf’er (i<)2i); Gi.uichain, Al/^er (192.’); Delvert, 
Le port d’Al^er (192,G i H- Klein, Feuillrts d’El-Djezdir; R. Lespes, 
Alfier, etude dr ^^o^raphie el d'histoire urbaincs (19S0) ; Guide bleu 
d'Al^^erie rt de T uni sir (19^8). (Fe. C.; P. W. 1 .) 

ALGOA BAY, a wide, shtillow Ixty belw'een Capes Recife and 
Padrone, South Africa, formed by erosion of rock.s of the Bokke- 
veld and Uitenhage series by the sen, which has left a bell of more 
re.sistant Table mountain sandstones projecting eastwards, and 
tortning the southwest border of the bay. In (he bay are .St. 
Croix island, 33" 47' S., 25° 4O' E., and Bird island, the latter 
>ielding guano. The shores are fringed with sand dunes, which 
cont.iin abundant Strandlooper remains. In 1820, British emi¬ 
grants landed here and founded Fort Elizabeth. Vessels drawing 
up to 21 ft. can discharge cargo al the jetty in calm weather. 
Larger ships have to anchor in the bay, and discharge into tugs 
and lighters. 

ALGOL, a well know'll variable star, also designated ^ Per- 
sei. it.s lluctuation of brightne.ss was noticed by G. Montanari 
in i66g; but the Arabic name, which signifies the Demon, seems 
to hint that the behaviour may have been known in ancient times. 
'I'he brightness varies regularly between magnitudes 2.1 and 3.2. 
In 1782 John Goodricke found that the variation of light was 
periodic and determined the period 2‘’2o''49"'; be suggested that 
the variation might be due* to partial edip.scs of the star by a dark 
luidy revolving round it. This hypothesis was generally accepted 
but it remained speculative until 1889, wlicm FI. C. Vogel demon¬ 
strated its truth in a way that can scarcely be doubled. 

By spectroscopic measures of the velocity in the line of sight it 
was shown (hat the bright star w'as travelling round an orbit in the 
period named. Clearly there must be an unseen mass controlling 
its motion. Further (he reduced light occurs when the bright star 
is most remote from us; that is just the time when the dark com¬ 
panion passes between us and the bright star and is able to hide it. 
About 1,000 variable star.s of the Algol type are now known in 
which the change of light is due to eclipses. It should, however, 
be understood that this is not the sole kind of stellar variability; 
and in fact the majority of variable stars have a different nature 
(see Star). 

Algol remains of almost constant brightness for 59 hours; the 
remaining ten hours of the period are occupied by the eclipse, the 
light gradually decrea.sing to not much more than a third of its 
normal amount and then increasing again. The eclipse is partial. 
(In some variables a total eclipse occurs, totality being distin¬ 
guished by a period of steady light at minimum.) The compar¬ 
atively long duration of the eclipse shows that we have to do with 
two stars whose dimensions arc by no means small in comparison 


with the distance between (hem. Closer examination shows that 
the light is not absolutely constant during the 59 hours. The 
reason is that the dark component reflects (or re-radiales) light 
from the bright star, and thus goes through phases like the moon. 
Accordingly, after the cclip.se is over, the total light still continues 
to increase a little hecau.se the “moon ” is progre.ssing from nett* 
to full. In the middle of the 59-hour interval the light dips again 
because there is an “eclip.se of the moon”; that is to say. the bright 
star is then hiding its companion. The whole phenomenon is beau¬ 
tifully shown in the light-curve determined by J. Stebbins by 
means of .selenium photometry. 

VVe have spoken of the dark companion. In mo.st eclipsing vari¬ 
ables (his means only coniparativelN’ dark, and the proper light of 
the eclipsing .star is recognizable. But in Algol the companion is 
exceptionally dark, and it has not been possible to measure any 
light from it other than the retlectecl light above mentioned. On 
theoretical grounds the companion is believed to give out less than 
a hundredth of the light of the principal star; hut it must be 
noticed that Algol itself is an exceptionally bright star and its com¬ 
panion is actually not much fainter than our sun. I'rom a study of 
the light-curve, combined with the dimensions of the orbit of the 
princii)al .star obtained from spectrogra[)hi( measures, a great deal 
can be learned about the nature of the system; hut to render (he 
results definite, an additional constant is rerjuired to be known, 
and through ignorance of Ihi.s the dimensions formerly given have 
turned out to be wide of llu‘ mark. 

The required datum has now been supjdied by 1 ). B. McLaugh¬ 
lin, w'ho has measured the radius of Algol by an ingenious method. 
Near the middle of the eclipse only a crescent of the bright star is 
showing; this cre.scent will be mainly on one side of the star, just 
before the middle phase, and on the other side after it. Now the 
rotation of the star causes one side to approach us and the other 
to recede; so that if we make measurements of radial velocity 
.shortly before and after mid-eclipse we can determine the .speed of 
rotation, very much as the .sun’s s[)ec(l of rotation is determined by 
measuring first on the cast and then on lh(r west side of its disc. 
Having found the e(|uatorial speed of rotation, wc multiply by the 
period of rotation, and the re.sult is the circumference of the star. 
In Algol the two components are close together, and there can be 
no doubt that the huge tidal forces will make them keep the same 
faces turned toward each other, so that the periofl of rotation 
must be the same as the period of revolution, viz., 2''2i*'. Know¬ 
ing the circumference we can at once find the radius. 

The following dimcnsion,s of the Algol system have been 
deduced: 


Distance fietween centres 
Ra<iius of bright star 
Radiu.s of faint star 
M;ts,s of bright star . . . 
Mas.s of faint star 
Density of bright star 
Density of faint star 
Luminosity of bright star 
Distance of sy.stem 


. 10,200,000 km. 

. 2,140,000 km. 

2,4.50,000 km. 

4 .,^oXsun’s mas,s 
o.8()Xsun'.s riias.s 
0,1 f) (water1) 

0.02 

i40X.sun 

.<.5 Tarscc.s (115 light years). 


By spectroscopic measures it is found that Algol wtith its satel¬ 
lite is describing an orbit in i.g years; this indicates the existence 
of a third member of the .system. It mu.st be al a distance of 430.- 
000,000 kilonietrc.s from Algol. It is intermediate in brightness be¬ 
tween Algol and its close companion, giving about of the 
light of the former. It takc.s no part in the cdipse.s. 

BtBLmoRArnY.—J. Stebbins, Astrophy.dcal Jour., ,^2:18.5 (1910); 
D. B. McLaughlin, ibid., 60:22 (i(>24)i J. S. Hull, i/tid., 90:449 
(1939); A. S. Eddington, Stars and Atotn.s (1927). (A. S. E.) 

ALGONKIN, a tribe, group and family of American Indians. 
The Irilje lived on Gatineau river east of Ottawa. The name 
came gradually to include related tribes or hands in Quebec and 
Ontario, where they now number between 3,000 and 4,000, They 
were friend,s of the French, foes of the Iroquois and British. The 
name was finally applied to the W'holc of the linguistic family of 
'hich these tril»es are part. This is one of the great stocks of 
native North America, perhaps the largest on the continent in 
point of area occupied, extending around latitude 55" continuously 
from the Atlantic ocean to the Rocky mountains, and to the sf)ulh 
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h'ss regularly as far as Cape Ilattcras and Ohio river. This is essen¬ 
tially the natural region of northern wocxlland, whose coniferous for¬ 
ests the Algonkin tribes occupied almo.st exclusively, and the deciduous 
ones largely. Culturally the Algonkin lagged behind the Muskogi and 
Iroquoi.s families of peoples. Where the archaeology of the north¬ 
eastern part of the continent show.s distinct horizons of type.s, as in 
New York, the simjiler forms can generally be identified fairly clo.sely 
with historic Algonkin culture. In this area, at least, they thcrefon 
preceded Mound Huilders and Jrocjuoi.s, and in part survived them. In 
general the southern Algonkin tribes farmed, the northern onc.s were 
non-agricullural. 'Ihree divi.sions drifted into the northern plains and 
became nomadic bison hunler.s; the Arafiaho and Gros Ventre, the 
Hlac kfeet and the Cheyenne. The .spi ech of the first two i.s highly spe¬ 
cialized, induating their separation l(»r a long time; the Cheyenne are 
later comers in the plains. In recent generations some of the Cree and 
Ojiltwa have iicgun to take on the Mains type of customs. 

Apart (rom Arapaho, Hlackfctot and Cheyenne, the Algonkin lan¬ 
guages are relatively uniform. The principal divisions arc; I, Arapaho 
If, Uhokfool. Ill, Cheyenne, neare-l to the ne.xt. IV, Onlral-Kast- 
ern: A, C'lntral, compriMiig. (i) Ojibwa t>pe: (a) Ojibwa, Potta- 
waiomi, Ottawa, Algonkin proper; (h) Illinoi.s (Peoria), Miami; (21 
(-lee t>pe (a) Cree, Montagn ii.s, probably Naskopi; (h) Menominee; 
(r ) Sauk, Pox, Kiikapoo, Shawnee, nearest to next; (.0 Delaware 
type; Delaware, Mobegan, Wapfiinger, I’equot. H, Eastern, compris¬ 
ing: (i) Abnaki type: (n) Mu mac; (h) Abnaki; (r) Pennacook, (2) 
Massac’hiiset tyjie. Massachiiset, Wampanoag, N'arragan.-.ct, Montauk, 
Niprnuk. Po.sition in the family uniertain Powhatan, Nanticoke and 
other .south Atlantic coast tribes, ('1'. Mithelson, Bur. Am. Elhn. Rrp 
x,\viii, iqiz.) 'I'he Algonkin languages are plastic, poly.synthetic and 
elaborate in structure, and acquaintance witli them unduly influenced 
early nuueptions of the nature of American languages in general, many 
of which ate much simpler. C)f late it has seemed possible that the 
.speedi of tlie Heothuk of Newfouiulland, of the Kootenay of British 
('olumf)ia, and ol the Wivot and Yuiok of the coast of California may 
be remote branihes of Algonkin. The maj(;rify of the population of 
tribes of admitted Algonkin aflinily is believed to reside in Canada, 
W'ith Ojibwa and (’ree making up a full hall of the total. (A. L K ) 

ALGORISM, a name applied in the middle age.s to arithmetic 
cmiiloying the Indo-Ar.dric numerals. (.SVc Aloehra for Moham¬ 
med ihn Mus;\ al Khowarizmi, who wrote /aber Ali^orism, “the 
Book of al-Khowari/.mi”). It apjiearcd in mediaeval French as 
aw^'jismr and aunrnnv, and was therue carried to England as 
nuKryni or unyo'/w, as in Chaucer's Astrolabe, liis Testament of 
Love and his ( lark's Talc. In Sfianish it takes such forms as 
al puirisma. In the middle ages the ahacists computed on the 
abacus {q.v ). while the algorists comi)u{ed by algorism. Robert 
Recorde wrote in his (',round of Artes (c. 1542); “Some call 
it Arsemelrick, and some Augrirne. , . . Both names arc cor- 
ru})tly written. Arsemetriik for Arithmelick, as the Greeks call 
it, and Augrirne for Algorismc, as the Arabians found it” (1646 
edition). Early European writers thought that the word came 
front Algiis, a king of India; thus in a manuscript of c 1300; 
“Ther was a kyng of Inde the quidi heyth Algor, he made this 
craft. And aft his name he callecl hit algory.” In modern mathc- 
m.'itics, an algorism, or algorithm, is a set of operations reduced 
to a uniform procedure for solving a specific type of problem, 
for example, the algorism of continued fractions. 

ALGUAZIL, a Si i.inish title often to be ntet in stories and 
pl.'iys, deri\i'd from Ifie Ar;ij)ic "'listr" atid the article “al.” The 
algu.i/il among the early Spaniards was a judge*, and sometimes 
the governor of a town or fortress. In later times he has gradually 
sunk tiown to the rank of an officer of the court, who is trusted 
with the ser\ice of writs and certain police duties. The title 
has also been given to inspeitors of weights and measures in 
market-places, and similar otTu ials. 

ALGUM or ALMUG TREE. The Hebrew' words Alf^ummiti 
or Almu^^nn are translated Algum or Almug trees in the author¬ 
ized version of the Bible (sec i Kings x; it. i:; 2 Chron. ii; S. 
and ix: 10, ti ); nhnuit is an erroiu*ous fmm {see Max Miiller. 
Stienee of lainyuuitr). The wood of the tree was very precious, 
and uas brouglil from Ojihir (probably some part of India), along 
with gold and pieiious stones, by Hiram, and was used in the for¬ 
mation of pillars for the temple at Jerusalem, and for the king’s 
house; also for the inlaying of stairs, as well as for harps and psal¬ 
teries. It is probably the red sanders or red sandal-wood of India 
{Blerot arfms santalinu.s). This tree heUmg.s to the large family 
Eeguniinosae. sub-order rapilionaecae. The wood is hard, heavy, 
close-grained and of a fine red colour. It is different from the 
white fragrant s.indal-wood. which is the produce of Santalum 
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album, a tree btdonging to another family, the Santalaceae. 

ALHAMA DE GRANADA, southern Spain, province of 
Granada. 24 mi. S.W. of Granada. Pop. (1940) 7.308 (mun., 
0,840). Albania is on a sloping shelf of limestone over a deep 
gorge of the river Marchan or Alhama; the rugged peaks (6,800 
ft.) of the Sierra do Alhama rise behind it. On Christmas Day 
1884 an earlhijuake destroyed fine terraces of Moorish houses 
and 800 people, and the town was rebuilt a little way from 
the old site. The baths (Arabic, u//mwa = bath) near the river, 
continuously u.sed since Roman times, .survived. The temperature 
of the hot sulphurous .sfirings is about 112° F,; and visitors come 
in sjiring and autumn for the fine scenery and cures of rheumatism 
and dysjiepsia. In the 15th century Alhama and the neighbouring 
fortress of Loju (c/.-e.), were the keys of Granada. 

ALHAMBRA, THE, an ancient palace and fortress of the 
Mnorish monarchs of Granada, in southern Spain, ^iccupying a 
hilK' terrace on the southeastern border of the city of Granada. 
This terrace or plateau, which measures about 2.430 ft. in length 
by 674 ft. at its greatest width, extends from VV.N.VV. to E.S.?^ , 
and covers an area of about 35 ac. It is enclosed by a strongly 
fortified wall, which is Hanked by 13 towers. The river Darro, 
whiih foams through a deep ravine on the north, divides the 
plateau frciin the Albaicin district of Granada; the Assabica 
valley, containing the Alhambra {lark, on the west and south, and 
beyond this valley the almost parallel ridge of Monte Mauror, 
scjiarate it from the Anteciuerucia district. 

The name Alhambra, signLfx’ing in Arabic “the red,” is jirobabls' 
derived from the colour of tlie sun-dried tapin. or bricks made 
of fine gravel and clay, of which the outer walls arc built. Some 
authorities, however, hold that it commemorates the red flare of 
the torches by whose light the work of construction was carried 
on night!>' for many years; others associate it with the iKime of 
(he founder, Mohammed Ibn .M Alimar; and others derive it from 
the Arabic Dar al Amra, “House of the Master.” (For an ac¬ 
count of the period to which the Alhambra belongs, see Granada 
iiity].) The jialace was built chielly between 1248 and 1354. 
in the reign^; of Al Ahmar and bis successors; but even the names 
of Hie priniipal artists employed are either unknown or doubt- 
tul. 'Fhe .s[)lc‘ndid decorations of the interior are ascribed to 
Vusef I, who died in 1354. Immediately after the exiiulsicm of 
the Moors in 1402. ihcdr coiujuerors began, by successive acts 
of vandalism, to spoil the marc’ellous beauty of the Alhambra. 
I'be oiH'ii work was filled uji with whitewash, the painting and 
gilding effaced, (he furniture soiled, torn or removed. Charles 
V ( i3U)-i 556) rebuilt jiorlions in the modern st\ lc of (he period, 
and destroyed the greater part ot (he winter palace to make 
room for a modern structure which has never been comjiletcd. 
Philip V (1700-1746) Italianized the rooms, and completed tiie 
dc'gradation by running up partitions which blocked up whole 
apartments, gems of taste and patient ingenuity. In siibseiiuent 
centuries the carelessness of the S[)anish authorities [lermitted this 
masterpiece of Moorish art to be still further defaced; and in 
1812 some of the towers were blown up by the French under 
Count Sebastiani, while the whole buildings narrowly escaped the 
.same fate. In 1821 an earthquake caused further damage. The 
work of restoration undertaken in 1828 by the architect Jose 
Contreras was endowed in 1S30 by Ferdinand VII; and after the 
death of Contreras in 1847 it was continued with fair .success by 
his son Rafael (d. i8()o) and his grandson Mariano. 

The situation of the Alhambra is one of rare natural beauty; 
the plateau commands a wide view of the city and plain of 
Granada, towards the west and north, and of (he heights of the 
Sierra Nevada, towards the ewst and south. The park (Alameda 
de la Alhambra), which in spring is overgrown with wild (lowers 
and grass, was planted by the Moors with roses, oranges and 
myrtles; its mo.st characteristic feature, how'cver, is the dense 
wood of English elms taken there in 1812 by the duke of 
Wellington. 

The Moorish portion of the Alhambra resemble.s many me¬ 
diaeval Christian strongholds in its threefold arrangement as a 
castle, a palace and a residential annex for subordinates The 
Alcazaba or citadel, its oldest part, is built cm the isolated and 
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prr( foreland which terminates the plateau on the north¬ 

west Only its massive outer walls, towers and ramparts are left. 
Iteyond the Aha/.aha is the jialnce of the Moorish kings, or 
A)harnl)ra properly so-called, and beyond this, again, is the 
Alhaml)ra Alta (Ipi)er AlhambraL originally tenanted by ofikials 
and courtiers, 

Access from the city to the Alhambra park is afforded by the 
buerta de las (iranadas (Gate of T’ornegranates), a massive 
triumphal arch dating from the J5th century. A steep ascent 
lead.^ j)ast the Pillar of Charles V., a fountain erected in 1554, 
to (he main entrance of the Alhambra. This is the Puerta 
Judiciaria ((iate of Judgment), a massive horseshoe archway, 
surmounted by a square lower, and u.sed by the Moors as an 
inlormal court of justice. 

I'hc present entrance to the Palacio Arabe, or Casa Real, 
is by a small door from which a corridor conducts to the Patio 
de los Arrayanes (C'ourt of the Myrtles), al.so called the I’atio 
de la All)erca (C<;urt of the Blessing or Court of the Pond). This 
court is i4ofl. long by 74ft. broad, and in the centre there is a 
large pond set in the marble pavement, full of goldfish, and with 
myrtles growing along its .siilc.s. There are galleries on (he north 
and south sides; that on the; south 27ft. high, and supported by 
a marble colonnade. I'ndernealh it, to the right, was the prin- 
ciiial enlraiu e, and over it are ihn-e elegant windows with arches 
and mini.iture pillars 

The Sala de los Kmbajadores (Hall of the Anil)a.s.sadors) is the 
largest in the Alhambra, and occupies all the Torre de Comares. 
It is a s(|iiare room, the sides being 37ft. in length, while the 
centre of the dome is 75fL high. This was the grand reception 
room, and the throne of the sultan was placed opposite the 
entrance 

I'he celebrated Patio de los Leones (Court of the Lions) is 
an oblong (ourt, i itift. in length by 6bfl. in breadth, surrounded 
hy a low g.illery supported on 124 while marble column.s. A 
p.iviliou i)roiect.s into the court at each extremity, with filigree 
walls and light domed roof, elaborately ornamented. The sejuare 
is |)aved with (oloured tiles, and the colonnade with white marble, 
while the walls are covt>red 5ft. Uf) from the ground with blue and 
ye llow liles, with a border above and below enamelled blue and 
gold. In the centre of the court is the celebrated Fountain of 
Lion.s, a .inagnitic ent alabaster basin supported by the figures of 
twelve lions in white marble, not designed wblh sculptural accu¬ 
racy, hut as emhlem.s of strength and courage. 

The S.da de los Aheiuerrajes (Hall of the Ahencerrages) de¬ 
rives its name from a legend according to which Boabdil, the 
last king of Granada, having invited the chiefs of that illustrious 
line to a h.uujuc t, ni.iss.ic red them here. This room is a perfect 
stiuare. with .1 loft)' dome* and trellised windows at its base. The 
roof is e.xciuisitely decorated in blue, brown, red and gold, and 
the columns suppotiing it s))ring out into the arch form in a 
ri'mark.cbly be.iutiful manner. Gppo.silc to this hall is the Sala 
de las (los Herm.inas (Hall of the two .Sisters), so-called from two 
very beautiful while marble slabs laid a.s part of the pavement. 
There is a fountain in the middle of this hall, and the roof—a 
dome honeyiumhed with tiny cells, all different, .ind .said to 
number 5,000—is a magnificent example of the so-called “stalac¬ 
tite vaulting” of the Moors. 

The original furniture of the palace is repre.srnted by the cele¬ 
brated vase of the Alhamlira, a splendid specimen of Moorish 
cer.imic art, dalitig from 1320, and belonging to the first period 
of .Moorish jiorcelain 

Of the outlying buildings in connection with the Alhambra, the 
fotetiiosl in interest is the Palacio de Generalife or Gineralite 
(the Moorish .Uttiuit a! Arif, “Garden of Arif,” or “Garden of 
the .\rc hitec t ' I. i’his villa probably dates from the end of the 
i.rth century, hut has been several times restored. The Villa de 
los M irtires (Martyrs’ Villa), on the summit of Monte Mauror, 
commemur.ues by its name the Christian slaves who were em¬ 
ployed to build (he .Mhambra, and confmed here in subterranean 
cells. 

See ri<tns. Elrvntion, Sri lions and Prlails of tbr Alhambra; from 
dtinvini^s tahrn cm )/o’ spot bv ./. Goury and Ourm Jones; xcith a 


complete translation 0} the Arabic inscriptions and a historical notice 
of the Kings of Granada, by P. de Cayangos. These two magnificent 
folios, though first published in London between 1842 and 1845, 
give the best pictorial representation of the .Alhambra; Rafael 
Contreras, La Alhambra, El Alcazar, y la gran Mezquita de Occidente 
(Madrid, 1S85); The Alhambra, by Washington Irving, was written 
in 1842, and rewritten in 1857, A well-illustrated edition was published 
in London in 1896. 

ALHAMBRA, a city of Los Angeles county, California, 
U.S.A., at the entrance to the San Gabriel valley; bounded by 
the cities of Los Angeles, South Pasadena, and San Gabriel, and 
by the east side industrial area which adjoins Los Angeles. It 
is served by the Southern Pacific and the Pacific Electric railways, 
and is connected with Los Angeles by five boulevards. The popu¬ 
lation, according to federal census, was 9,096 in 1920; 29,472 in 
1930, and in 1940 it increased to 38.935. Alhambra is primarily 
a residential city, but has an industrial district in which 
are a number of important plants. The principal manufactures 
are equipment for petroleum refineries, pow’er apparatus, clay 
products, electrical goods, and beeswax and bee-keepers’ sup¬ 
plies. The city was incorporated in 1903, and adopted a com¬ 
mission-manager form of government in 1914. The name was 
given by Benjamin D. Wilson (after whom Mt. Wil.son was 
n;imed) when he set a.side a tract for a ( it)' out of his vast ranch 
holdings; and the prevailing Spanish-Moorish type of architecture 
is in harmony with the name. On the outskirts of Alhambra is 
the San Gabriel mission (founded 1771 by the Franciscans). 

ALHAZEN (al-hah'zen) ( Anr Alt Al-H.\s.an At.ha- 
san], Arabian mathematician of the nth century, was born at 
Basra and died at Cairo in 1038. He is to he distinguished from 
another Alhazen W'ho translated I'tolemy's Almagest in (he loth 
century. Having boasted that he could construct a machine for 
regulating the inundations of the Nile, he was summoned to 
Egypt by the caliph Hakim; but, aware of the impracticability 
of his scheme, and fearing the caliph’s anger, he feigned madness 
until Hakim’s death in 1021. 

Alhazen was the first great discoverer in optics after the time 
of Ptolemy. According to Giovanni Battista della Porta, he first 
exjilained the apparent increase of heavenly bodies near the 
horizon, although Bacon gives the credit of this discovery to 
Ptolemy. His treati.sc on ojitics was tran.slated into Latin hy 
Witelo (1270), and afterwards published by F. Risner in 1572, 
with the title Opticae thesaurus Alhazeni libri VII., cum ejusdem 
libra de crepusculis et tiubium asceusionibus. Works on geomet¬ 
rical subjects were found in the Bibliothegue natiotialc de Paris 
in 1834 by E. A. Sedillot; other manuscripts are preserved in the 
Bodleian Library at Oxford and in the lihrar>’ of Leyden. 

HiRMor.RApity ,—See Casiri, Hibl. Arab. Hisp. Escur.; J. E. Montucla, 
IILtoire des math^matiques (1758); and E. A. Sedillot, Materian.x 
pour I'histoire des scierices mathematiques. 

ALI, in full, *Ali Bi n Ann Tai.ib (c. 000-001), the fourth of 
the caliphs or successors of Mohammed, was born at Mecc a about 
the year A.n. 000. His father, Abu Talih, was an untie of the 
prophet, and Ali himself was adopted by Mohammed and edu¬ 
cated under his care. As a mere boy he distinguished himself hy 
being one of the first to declare his adhesion to the cause of 
Mohammed, who some years afterwards gave him his daughter 
Fatima in marriage. When Mohammed died without male issue, 
a few emigrants thought Ali to have the best claim to succeed 
him. Ahu Bekr, Omar, and Othman, however, occupied this (losi- 
tion before him, and it was not until a.d. 056, after the murder of 
Othman, that he assumed the title of caliph. Almost the first act 
of his reign was the suppression of a rebellion under Talha and 
Zohair, who were instigated by Ayesha, Mohammed’s widow, a 
bitter enemy of Ali, and one of the chief hindrances to his ad¬ 
vancement to the caliphate. The rebel army was defeated at the 
“Battle of the Camel,” near Basra, the two generals being killed, 
and Ayesha taken prisoner. Ali soon afterw'ards made Kufa his 
capital. His next care was to get rid of the opposition of Moawiya, 
who had established himself in Syria at the head of a numerous 
army. A prolonged battle took place ia July 657 in the plain of 
Siffin (Suffein). near the F^uphrates; the hghting wa.s at lirst, it 
is said, in favour of Ali, when suddenly a number of the enemy, 
fixing copies of the Koran to the jwints of their spears, exclaimed 
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that “the matter ought to be settled by reference to this book, 
which forbids Moslems to shed each other’s blood.” The super¬ 
stitious soldiers of ‘Ali refused to fight any longer, and demanded 
that the issue be referred to arbitration uee Caliphate, section 
B. i). Abu Musa was appointed umpire on the part of ‘Ali, and 
‘Amr-ibn-el-Ass, a veteran diplomatist, on the part of Moawiya. 
It is said that ‘Amr persuaded Abu Musa that it would be for the 
advantage of Islam that neither candidate should reign, and asked 
him to give his decision first. Abu Musa having proclaimed that 
he deposed both ‘Ali and Moawiya, ‘Amr declared that he also 
deposed ‘Ali, and announced further that he invested Moawiya 
with the caliphate. This treacherous decision (658), (but sec 
Caliphate, ib.) greatly injured the cause of ‘Ali, which was still 
further weakened by the loss of Egypt. After much indecisive 
fighting, ‘Ali found his position so unsatisfactory that according 
10 some historians he made an agreement with Moawiya by which 
each retained his own dominions unmolested. It chanced, however 
—according to a legend, the details of which are quite uncertain 
—that three of the fanatic sect of the Kharijites had made an 
agreement to assassinate ‘Ali, Moawiya and ‘Amr, as the authors 
of disastrous feuds among the faithful. The only victim of this 
plot was ‘Ali, who died at Kufa Jan. 24, 661, of the wound inflicted 
f)y a poisoned weapon. A splendid mosque called Meshed ‘Ali was 
afterwards erected near the city, but the place of his burial is 
unknown. He had eight wives after Fatima's death, and in all, 
it is said, thirty-three children, one of whom, Hassan, a son of 
I'atima, succeeded him in the caliphate. His descendants by 
Fatima are known as the Fatimites (g v.; see also Egypt: History, 
Moharnmedan period). The question of ‘Ali’s right to succeed to 
the caliphate is an article of faith which divided the Mohammedan 
world into two great sects, the Sunnites and the Shiites, the former 
denying, and the latter affirming, his right. The Turks, conse¬ 
quently, hold his memory in abhorrence; whereas the Persians, 
who are generally Shi’as, venerate him as second only to the 
prophet, call him the “Lion of God” (Sher-i-Khuda), and cele¬ 
brate the anniversary of his martyrdom. ‘Ali is described as a 
bold, noble, and generous man, “the last and worthiest of the 
primitive Moslems, who imbibed his religious enthusia.sm from 
companion.ship with the prophet himself, and who followed to the 
last the simplicity of his example.” It is maintained, by the other 
school, that his motives were throughout those of ambition rather 
than piety, and that, apart from the tragedy of his death, he would 
have been an insignificant figure in history. {See Caliphate.) 

Bibliography. —In the eyes of the later Moslcm.s he was remarkable 
for learning and wisdom, and there are extant collections (almost all 
certainly spurious) of proverbs and verses which bear his name: 
the Sentences of 'Alt (Eng. trans., William Yule, Edinburgh, 1832); 
H. L. Fleischer, Alts Iliindcrt SprUche (Leipz., 1837); the Divan, by 
G. Kuypert (Leyden, 1745, and at Bulak, 1835); C, Brockelmann, 
Gesch. a. arabisch. Lit. (vol. i., Weimar, 1899). 

ALI, known as ALI BEY (1766-1818), the assumed name 
of Domingo Badia y Leblich, a Spanish traveller. Pretending to 
be a descendant of the Abbasids, Badia in 1803 set out on his 
travels. Under the name of Ali Bey el Abbassi, and in Muslim 
costume, he visited Morocco, Tripoli, Egypt, Arabia and Syria. 
He made the pilgrimage to Mecca, at that lime in the possession 
of the Wahabites. In 1814, Badia published in Paris an account 
of his travels under the title of Voyage d’Ali Bey en Asie et 
en Ajrique, etc. A few years later he set out again for Syria 
under the assumed name of Ali Othman and, it is said, accredited 
as a political agent by the French Government. He reached 
Aleppo, and there died, not without suspicion of having been 
poisoned. 

An account of his Eastern adventures was published in London in 
1816 entitled Travels in Morocco, Tripoli, Cyprus, Egypt, Arabia, 
Syria and Turkey, between the years 1803 and 1807. 

ALI, known as ALI PASHA (1741-1822), Turkish pasha of 
lannina, sumamed Arslan (the lion), was bom at Tepcieni, 
Albania. His father, hereditary bey of Tepeleni, was killed by 
neighbouring chiefs when Ali was 14. His mother formed a brig¬ 
and band to secure revenge and restitution. In the wild brigand 
school Ali proved an apt pupil, and recovered Tepcieni. He was 
then commissioned by the Turkish Government to chttstise the 


rebellious pasha of Scutari, w^om he defeated and killed. He 
w'as then appointed lieutenant to the derwend-pasha of Rumelia, 
with a commission for the suppression of brigandage, and seized 
the opjiortunity to enrich himself by levying a tax on the brigands 
for immunity, at the same time securing indemnity for the mal- 
piracticc by judicious bribes at Constantinople. In 1788 he was 
made pasha of lannina. 

By a combination of cunning and severity Ali made himself 
all-powcrfu! in central .Albania, and began to contemplate the 
establishment of a sea power including Albania, Greece and Thes¬ 
saly which should rival in the eastern that of the dey of Algiers 
in the western Mediterranean. For a brief period in 1707-08 it 
seemed that this might be accomplished with the help of the 
French, who had occupied the Ionian islands, and gave Ali per¬ 
mission to suppress the “aristocratic” tribes of the coast. In the 
confused events which followed Ali abandoned his flirtation with 
France and French ideas, fore.seeing the ultimate defeat of France, 
He retained the confidence of the sultan, who confirmed him in 
possession of the whole of Albania, and made him vali of Rumelia. 
In 1S03 he was master of Epirus, Albania and Thessaly, while 
the pashaliks of Morea uml Lepanto were in the hands of his 
sons Veli and Mukhtar. He held all the coastal towns which had 
once been Venetian, except Parga, which remained French in 
spite of a brief renewal of .Mi's alliance with Napoleon in 1807. 
In 1814 the Pargiols rose against the French garrison, and handed 
it over to the British to save it from Ali, who had bought from the 
French commandant a promise of surrender. Ali now sent a mis¬ 
sion to London, which was, in the end, successful. The Pargiots 
were compeiLsatcd and removed to the Ionian islands, and the 
Turks took possession. 

But Ali’s fall was near. The Sultan Mahmud II. found a pre¬ 
text in Ali's attempt to secure the murder of Pasha Bey in the 
precincts of the palace at Constantinople. Ilurshid Pasha, the 
grand vizier, was entrusted with his deposition. After a polite 
interview with Hurshid, Ali was stnbbecJ in the back a.s he left 
the tent. 

Ali’s court at lannina was the centre of a sort of barbarous 
culture, in which astrologers, alchemists and Greek poets played 
their part, and was often visited by travellers. Amongst others, 
Byron came, and has left a record of his impressions in “Childe 
Harold’s Pilgrimage,” less interesting and vivid than the prose 
acTounls of Pouquevilic, T. S. Hughes and William M. Leake. 
Leake (iii. 25(^1) reports a reproof acidressed by Ali to the French 
renegade Ibrahim Effendi, who had ventured to remonstrate 
against some particular act of ferocity; “At pre.sent you are too 
young at my court to know how to comport yourself. . . . You 
are not yet acquainted with the Greeks and Albanians; when I 
hang up one of these wretches on the plane-tree, brother robs 
brother under the very branches: if I burn one of them alive, 
the .son is ready to steal his father’s ashes to sell them for money. 
They arc destined to be ruled by me; and no one but Ali is able 
to restrain their evil propensities.” This is perhaps as good an 
apology as could be made for his character and methods. To the 
wild people over whom he ruled, none was needejd. He had their 
respect, if not their love; he is the hero of a thousand ballads; 
and his portrait still hangs among the ikons in the cottages of the 
Greek mountaineers. 

BiBr.ioGHAPnY.—Apart from the scattered references in the published 
and unpublished diplomatic correspondence of the period, contem¬ 
porary journals and books of travel contain much interesting material 
for the life of Ali. Of these may especially be mentioned Fran(;ois 
C. H. L. Pouqucvdlle, Voyage en Morh, a Constantinople en Albanie. 
etc. (1805), of which an Engli.sh version by A. Plumplrc was publLshcci 
in 1815; ib. Foyage dtins la Grhe (1H20, 1821). Pouqucville, who 
spent some time as French resident at lannina, had special facilities 
for obtaining first-hand information, though his emotionalism makes 
his observations and deductions at limes somewhat suspect. Very 
interesting also are Thomas Smart Hughes, Travels in Greece and 
Albania (2nd ed. 1830); John Cam Hobhou.se (Lord Broughton), A 
Journey through Albania, etc. . . . during the years j8oq~io (1813 a 
new ed. 1855); William Martin Leake, 7 'ravels in Northern Greece 
(1845). See also Pouqueville’s Hist, de la r^gMration de la Grhe, 
1740-1834 (1824, 3rd ed., 1825); R. A. Davenport, Life of Ali Pasha, 
vizier of Epirus (1861); and the chapter by W. Alison Phillips on 
“Greece and the Balkan Peninsula,” vol. x. chap. vi. of Cambridge 
Modern History, 
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ALIAGA- ALICE SPRINGS 


ALIAGA, a municipality of the province of Nueva Etija, 
Luzon, Philippine Islands, almost due west from the capital, 
Cahanatuan, and al)OUl 70 rni. N. by W. of Manila. Pop. (1039), 
15,149, of whom 7,579 were male, 7,570 female. The white popu¬ 
lation numb<*red one. Area, 32.7 .sq.mi. The municipality is [)leas- 
antly situated in a large fertile valley about midway betw'cen the 
Pampanga Grande and J'ampanga Chkn rivers. In 1848 Aliaga, 
which had formed part of Pampanga f>rovince, wa.s transferred to 
Nueva Ltija.* ('ivil government under the United States wa.s organized 
in j'jot. There i.s an administrative centre and 18 barrios (wards). 
'Phe jirincipal prtahift.s are corn, rue. .sugar and tobacco. The vernac¬ 
ulars are Tagalog, Ilocano, Pampango and Pangasinan. Literacy, 
based on ages from 10 years up, was 61 7',I in ly.iq. Of chihlren of 
M hool age, .56 8^ attended school. There were 2,758 parcels of land 
declared for t.ixation in with 1,615 ownt'rs thereof. The total 

area of agricultiir.il lands in the rruini< i|>ality was 20.825 ac. 

(C. S. L.) 

ALIAS, a term used fo coiuieet the different name.s of a 
{K-rson who has passed under more than one, in order to conceal 
his identity or for other reasons, or to describe compendiously 
an adopted name. 

ALIBI, in law, the defense resorted to in criminal prosecutions, 
where the person charged alleges that he was so far distant at the- 
time from the jdace where the crime was committed that he could 
not have be»*n guilty. .An alibi, if substantiated, is the; most con¬ 
clusive proof of iniioceme. (.S'ce Uhiminal Law ) 

ALICANTE, s. ala >ai(l (irovirue, soutlieastern Spain, formed 
( iSii) from ;)art> of (he provimes of \’aiencia and Murcia. Pop. 
(11)40) t)07,'().’; area, 2,26.1 .s(|.mi., density per scpnii. 26s.4. In 
the north and west tlierc' .art' c-.xtensive (alcareoii.s mountain rangers 
c ut by deep ravines; farther south the land is more level with fer¬ 
tile valleys. On the coast, unluallhful .salt marshes alternate with 
[ileasant and productive hwrtas or gardens, such as those of Ali¬ 
cante ami Denia. The Segur.i, the c)iil\' large river, Hows from the 
highlancL of .Alhacele through Murcia and Orihuela. The scanty 
torrential rainfall make.s irrigation from (he Segura with its net¬ 
work of canals important. ..}oG' of (he area is cultivated, nearly a 
(|uarter be ing devoted to vines, the most important culture, pro¬ 
ducing wine* and rai'^ins from stocks immune against the phyl¬ 
loxera. The wine is famous in Spain and itiferior kinds are sent 
to I'rarue to be mixed with claret. Uereals (barley first in im¬ 
portance. rice seconcl) are profit aide only in such irrigated lands 
as the Huerta dc- Orihuela; wheat and barley are imported from 
.Algeria and maize from Argentina Olives, almonds, oranges (es¬ 
pecially in the Segura vallc'\’ and on the coast), carobs and date 
palms are grown in large plantations, 'fhe fruit trees have been 
estimated to numbiT .2,500,000. The almond is the characteristic 
fruit tree of .Alicante Oranges are sent ordinarily to England, 
(lermaiiy, Holl.md ami Helgium. and otlu'r fruits to the interior 
of Spain. In sericulture', Alicante is second only to Murcia. Stock 
raising is not imporlant, and the roads are mostly poor. Except in 
the Orihuela di'arict, nio^t of the land i.s in small projK'rties; and 
fertility and skill in cultivation have made* the population dense, 
even apart from Alicante and Ahoy. 

Mineral jiroclutts include superphosphates, .salt and rock-.salt. 
Hydrochloric, nitric ami sulphuric acids are made in quantities. 
Fine- cloths, silk, cotton and woollen fabrics, lace, pa|)er, hats, 
leather, e.'irlhenware, soai>. oil and br.mdy are made. Fisheries 
of tunny am! anchovy are active. The clialc'ct is a variety of the 
\alencian. ^'he inincipal tov\ns (separately described) are. with 
ii;40 icopulations, .\licanle, the* capital (S3.1401, C'revillente (10,- 
i|5t, Heni.i (TS'.cT). Flche (31.275). Novelda (8.7C)8). Orihuela 
(11,1)83 ), and X’illena (i4.(t74). 

During the rebellion of i93(>-3c). Loyalists retained control of 
the province until the end of the war. 

ALICANTE, capital of the province of (hat name in .south- 
easic'rn Spain, episcopal see. rising in a crescent from the bay up 
the low surrounding hills with white tint-roofed hou.se.s ending in 
an old citadc'l on bare rock (400 ft ). Pop. (1940) 83.140 (mun.. 
9().7.’6). .A dry ami equable climate makes it a health-resort, 
and large suburbs were built after 1905. The bays afford good 
anchorage, ami large harbour works after 1902 improved what 
became one cef the chief ports of Sjwin. The trade of Alicante 
consist.^ in the manufacture of cotton, linen and woollen goods. 


cigars, confectionery and cantor oil; the importation of coal, iron, 
inarhincry. manures, timber, oak staves and fish; and the e.\- 
portation of Dad, fruit, farm produce and red wine.s, which are 
.sent to France for blending with better vintages. Fine marble 
is procured in the island of Plana near the coast. Alicante was 
the Roman Luccnfuni; but, deespite its anlicjuity, it has few 
Roman or Moorish remains. In 718, it was occupied by the 
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Moors, who were only c-xy)elled in 1304. and made an unsuceess- 
ful attenifd to reraj)tiire the city in 1331. Alicante was besieged 
by tlie l-'retuh in 1709, .ind by the federalists of Cartagena in 
1873, It v.as under loy.iiisi control until the end of th(‘ (ivil war 
of 1936 3.;. 

Huilio<;k.\1’HV. —M. R. Garda and A, Montero >• Perc/, pMsayo 
hio^raUii) hihliogrdfuo dc ascritorn dc Alifantc y df \u proviiuiii 
(.Alir.into, iiSqo). 

ALICE MAUD MARY, Grand Duche,s.s of Fle.-'.se-Darm¬ 
stadt (1843-1878), second daughter and third child of (^)ueen 
Victoria, was born at Buckingham palace on .April 25, 1843. In 
tlie summer of 1860, at Windsor castle, Princess .Alice first met 
her future husbaml, Prince Louis of Hesse. In the following year, 
(he house of commons unanimously voted a dowr\' of 130,000 
on her marriage and an annuity of £6,000 to the jirincess. In Dec. 
1S61. Prince.ss .Alice nursed her father witli the utmost care 
during his .short illness, and after his death devoted herself to 
comforting her mother. Her marriage took place at Dsborne, on 
July I, 18O2. 

The princess unconsciously wrote her own biography from this 
l>eriod in her constant letters to Queen Victoria, a selection of 
which, edited by Dr. Carl Sell, were jirinted in 1883. These 
letters give a complete picture of the daily life of the duke and 
duchess, and they also show the intense love of the latter for her 
hushand, her mother and her native land. She visited England 
e\'ery year, and it was at her special request that w-hen she died, 
her hu'^band, who succeeded to the throne of the duchy in 1877, 
laid an English ilag upon her eothn. In Nov. 1878 her children 
and her liiisband contracted diphtheria, and one of the chil¬ 
dren died. The duchess, worn with sorrow and anxiety, herself 
eontraeled the clisea.se after the others had recovered, and died 
on Dee. 14. She left one .son and four daughters: Ernest Louis, 
late reigning (jrand Duke of Hesse (abdicated 1918); Victoria 
.Alice, married Prince Louis of Battenhcrg, marquis of Milford 
Haven; Eliz.ibeth Fcodorovna, Grand Duchess Sergius of Russia, 
assassinated Sept. 1918; Irene, Princess Henry of Prussia; 
Alexandra Fcodorovna. tsaritsa of Russia, killed July 16, 1918. 

Sff Carl Sell. Alice: Mittheilungen aus ihrrm Lehen und Briefrn, etc. 
(Darmstadt, 1S83), with English translation by the F*rinccs.s Christian, 
Alice: biographical sketch and letters (1884). 

ALICE SPRINGS, a telegraph station on the overland tele¬ 
graph line (Adelaide-Port Darwin) in the central southern por¬ 
tion of the Northern Territory, Australia. Situated near the 
centre of the Macdonnell ranges, 994 mi. from Adelaide and 
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1,105 mi. from Port Darwin, it lies virtually in the centre of the 
continent. Heavitree Gap. the largest and most conveniently situ¬ 
ated of the characteristic gorge-like passes through the ranges, 
lies 4 mi. to the south, and upon this gap the telegraph line and 
a considerable stock-route traffic converge. Through this gap also 
passes the new railway line from Oodnadatta to Alice Springs 
w^hich was completed in 1029. Alice Springs (alt. 1,926 ft.) stands 
on the central Australian platform (average elevation c. 2.000 ft.). 
The climate, hot in summer but fine and bracing in winter, suffers 
from the extremes associated with every continental position. 
(The rainfall [average annual: r. ii in.] is erratic, variation 
:7.21-4.3 in.) In spite of such uncertainties of climate, and of 
its remoteness, Alice Springs is the centre of a pastoral area of 
about TOO mi. radius; and the mineral resources (gold, mica, etc.) 
of the region are probably considerable. The military road link¬ 
ing Alice Springs to the northern railway at Birdum was com¬ 
pleted in T941, though a trail serving the telegraph stations wcis 
in use since 1872. Pop. (1933) 4^»7- 

ALIDADE, or sight rule, a ruler provided w’ith sights and 
used as an accessory with the plane-table employed for 
to[)Ograf)hic survev. (See Surm^ying.) 

ALIEN is defined by the British Nationality and Status of 
Aliens Act 1914-22 as a “person who is not a British subject.” 
He is one who either owes allegiance to a foreign sovereign or is 
statelcs.s. Calvin’s Case (t6oS) decided that natives of Scotland 
born before the union of the Growns were aliens in England, but 
that, since allt'giance is to the iierson of the king, those born sub¬ 
sequently ipost-nati) were English subjects. But in Isaacson v. 
Durant (iSHb) the Court held that allegiance was due to the king, 
in his political and not in his {KT.'^onal character. Consequently, 
upon the separation of the Crowns of England and Hanover on 
the accession of Queen Victoria. Hanoverians ceased to owe 
allegiance to the British Crown and became aliens; and those born 
after the separation of the kingdoms were a fortiori in the same 
])o.si(ion. 

Formerly, aliens in F^ngland suffered many disabilities. At 
common law an alien could not hold landed jiroperty, not even 
under lease. Until the reign of Edward I., when by charter aliens 
w'ere permitted to rent houses, foreign merchants lived in lodg¬ 
ings. By 32 Hen. VUI. c. 16 alien artificers or handicraftsmen 
were forbidden to lease, a dwelling house or shop. By the Natural¬ 
ization Act, 1844, however, aliens were i)ermitted to hold land or 
houses for residence or business for a term not exceeding 21 years, 
and also to take and hold personal pro{)erty. They were incapable 
of inheriting real estate and of transmitting it by descent. By 11 
& 12 William III. c. 6, natural-born subjects might derive title 
by descent through an alien ancestor. At common law an alien, 
whether the subject of a friendly or enemy state, iiossesses no 
legal right to enter Brili.sh territory, but during his residence with¬ 
in the British dominions he owes a local allegiance to the Crown 
to the same extent as a Briti.sh subject. Thus he is subject to 
British law', including that of treason. He was incapable, even 
when naturalized by the Act of Naturalization, of being a member 
of the Privy Council or of either House of Parliament, and this is 
still the law as to persons naturalized otherwise than under the 
Acts of 1870 and 1914. He was also incapable of holding any 
municipal office or of voting at parliamentary or municipal elec¬ 
tions or of filling any office or place of trust, civil or military. 
Many of these disabilities were removed by the Naturalization 
Act 1870, the provisions of which were substantially re-enacted by 
the British Nationality and Status of Aliens Act 1914-22. By 8.17 
of this Act an alien may take, acquire, hold, and di.s(K)sc of real 
and personal property as if he were a natural-born British sub¬ 
ject; and a title to real and i)ersonal property may be derived 
through, from, or in succession to an alien in the same manner as 
through, from, or in succession to a natural-born British subject, 
provided that this section shall not operate so as to (1) confer any 
right on an alien to hold real property situated out of Great 
Britain; or (2) qualify an alien for any office or for any munici¬ 
pal, parliamentary, or other franchise; or (3) qualify an alien to 
be the owner of a British ship; or (4) entitle an alien to any right 
or privilege as a British subject, except such rights and privileges 


in resj)ect of property as arc hereby expressly given to him; or (5) 
affect any estate or interest in real or ^lersonal property to which 
any person has or may be entitled, either mediately or immediate¬ 
ly, in possession or cx|x*ctancy, in pursuance of any disposition 
made before May 12, 1870, or in pursuance of any distribution by 
law' on the death of any person dying before that day. But an alien 
may purchase a British ship, and if .she is built in England to be 
deliv'crcd to him abroad, she is not a “British ship” within the 
Merchant Shipjnng Act 1894. By the Representation of the People 
Act 1918 an alien is not entitled to be registered or to vote as a 
parliamentary or local government elector. By s.i8 of the Nation¬ 
ality Act of 1914 an alien is triable in the same manner as a 
natural-bom British subject. By the Anny Act 1881 an alien may 
with the consent of the Crown enlist in H.M, regular forces, but 
may not hold higher rank than that of a warrant or non-com¬ 
missioned officer. 

It seems to be a rule of general pul>lic law that an alien can be 
sent out of the re:Um by exercise of the Crown's prerogativ'e; but 
in modern English practice, w'henever it seems necessary to ex^xd 
foreigners (see Exi>iu.sroN’). a special Act of parliament has to be 
obtained for the pijr])o.se, unless the case falls within the E.xtra- 
dition Acts or the Aliens .Act TQ05. The Acts of 1905, 1Q14 and 
1919 prohibit the landing in Great Britain of undesirable alien 
steerage pas.sengers. called in the Act “immigrants.” from ships 
carrying more than 20 alien steerage passengers, called in the Ad 
“immigrant .ships"; nor can alien immigrants be landed except at 
certain ports at w'hich there is an “immigrant officer,” to whom 
power of prohibiting the landing is givam, subject to a right of 
api)eal to the immigration board of (he port. The ad contains a 
number of ciualiftcations, and among these cmpow'crs the Secre¬ 
tary of State to exempt any immigrant ship from its provisions if 
he is satistied that a |>roper system is maintained to prevent the 
immigration of undesirable i.)ersons. The principal test of unde¬ 
sirableness is not having or being in a jTosition to obtain the means 
of supporting one’s .self and one’s dejxmdanls, or apfX'aring likely 
from disease or infirmity to become a charge on (he rates, }>rovidcd 
that the immigrant is nut seeking to avoid prosecution or punish¬ 
ment on religious or political grgunds, or {X'rset ution, involving 
danger of impri.Mxinient or danger to life (tr liml), on account of 
religious belief. 

The powers conferred by the Aliens Restriction Ad 1914 for 
the exclusion, control, and deixirtation of aliens during a state of 
war or national emergency are l)y the Aliens Restriction (amend¬ 
ment) Act 19T9 made itermanent and further restrictions are 
imposed. Under the Act of 1914 by Order in Council aliens may 
j be prohibited from landing or from embarking in Great Britain 
I eithtT generally or at certain i)la(es. may be deported, required 
to reside or n-main, or forl)idden to reside or remain in certain 
places, and requir<‘d to comi>iy with such provisions as to registra¬ 
tion, change of abode, trav'clling, or otherwise as may be made by 
Order in Council. Under the Act of 1919 aliens inciting to sedition 
H.M. force.s arc liable on indictment to penal servitude or on sum- 
mar>' conviction to imprisonment not exceeding three months, 
and for promoting industrial riot on summary conviction to im¬ 
prisonment for a similar inriod. No alien may hold a pilotage 
certificate except certain certificates issued to masters or mates of 
French nationality. No alien may act as master, chief officer, or 
chief engineer of a Briti.sh v'cs.sel or as ski[){H’r or second hand of a 
British fishing boat registered in Great Britain, excejH in the 
case of a vc.sscl or boat employed habitually between rx)rt.s out¬ 
side Great Britain. Aliens certified by the Admiralty for good 
scrv'icc arc exempt from Ihe.se restrictions. No alien may be 
employed in any capacity on board a Briti.-^h ship at a lower rate 
of pay for his rating than that current on British ships. Aliens, 
other than former enemy aliens habitually employed afloat in any 
capacity or in any climate for which they are specially fitted are 
I exempt from the above restrictions except that relating to pay. 
No alien may be employed on a British ship registered in Great 
Britain unless he has produced sati.sfactory proof of his nationality. 
No alien may be appointed to any office or place in the Civil 
Service nor may he assume or use or continue the assumption or 
use of any name other than that by which he was ordinarily 
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known on Aug. 4, 1914, nor carry on business in any name other 
than that in which he carried on business at the said date without 
the consent of the Secretary of State. The Trading with the 
Enemy (Amendment) Act 191S applies for a period of five years 
from the termination of the war . . , and thereafter until parlia- 
nient otherwise dt iennines. Ily s. 2 no banking business may be 
carried on in (In at Britain (a) by a company which is an enemy- 
conlroUed corjxiration within the meaning of the act, or (b) by a 
firm or individual if the business carried on is with respect to 
which an order for the winding-up thereof could hav'c been made 
under s. i of the Trading with the Enemy Act, 1916. 

Enemy aliens during the time of war have no civil rights or 
privileges, unless they are here under (he protection and by per¬ 
mission of the Crown. Thus an enemy alien who had registered 
under the Aliens Restriction Act 1914 a.s an enemy alien was held 
entitled to .sue. And since an enemy alien ran be sued here, he can 
npiKiar and Ikj heard in his defense, and if judgment proceed 
against him the appellate courts arc as much oix-n to him. 

J'ornurly aliens acquired British nationality by special acts of 
parliament or Imm anie denizens by grants of letters of designation 
by the Crown; although both these processes are still avaihible, 
aliens usually have since the Act of 1844 applied to the Home 
Secretary for (erlificates of naturalization. (H. H. L. B.) 

Scr Pitt Cobhelt, Cuirt and Opmwns on International Law, vol. ii. 
4th ed. (lyji); J, A. Foote, Private Intermttonal Law, 5th cd. 
(19^5) ; L. F. L. Oppenheim, International Law, vol. ii., 4th ed. (1926). 

In the Ihiitcd Stales .state legislation has widely enabled aliens 
to hold real jiroixTty by grant or devolution. Treaties have al-so 
been negotiated assuring aliens of the contracting {xirtics recipro¬ 
cal right.s to hold land. In instances, however, .su(h as the Pacific 
Coast Japanese land legislation, stale statutes have prohiliited 
S[Krcilic tyiM's of aliens from owning or leasing land. Terrace v. 
Thompwn, 263 U.S. 197. Aliens arc also entitled generally to the 
same prot«;ction (hat the law affords citizens, hut discriminations 
between aliens and citizens can constitutionally be made wherever 
suih differences of treatment are grounded upon a rational basis. 
Thus statutes forbidding the entry of aliens into certain trades and 
professions, prohihiting aliens from owning firearms, or dis¬ 
tinguishing between aliens and citizens in the administration of 
fish iiiul game law's, are common. Statutes again may incapacitate 
aliens from holding public othces entitling them to public emolu¬ 
ments or to the right of suffrage. Distinctions are commonly 
drawn between detlarants and non-dcclarants, i.e., those aliens 
who have manifested their intention to breome citizens and those 
merely resident in the countr>'. Control over the naturalization of 
ulii'iis is vest I'd in the federal government though slate agencies 
are employed c oncurrently with federal in the j>roccss of naturaliz¬ 
ing ahen> Di porlation and exihision lies witli the federal govern¬ 
ment (See Navionauty and Nau hauzation.) (J. M. La.) 

ALIENATION, the act or fact of being estranged, set apart 
or sciwrated. In law the word is used for the act of transfer of 
proixrty by voluntary deed and not by inhcritanLc. In regard 
to church property the word has come to mean a transfer from 
religious to secular ownership. Sec also Insanity. 

ALIEN CORPORATION, a corporation doing business in 
one country but having its organization and charter in another 
country, e.g., a Canadian, English or Erench corporation doing 
business in the United States. The various State statutes do not 
make any distinct ion between corjiorations incorporated in for¬ 
eign countries and those incorporated in other Stales of the 
Union, denominating all “foreign corporations” as distinguished 
from its own coriaor.il ions known as “domestic corporations.” 

ALIEN-HOUSES, religious houses in England belonging to 
foreign occlcsia.stics, or under their control; generally they were 
built where property had been li ft by donors to foreign orders 
in order to purchase prayers for their souls. There were more 
than 100 in England; many were suppressed by Henry V. and 
the rest bv Henry VUI. 

ALIENIST, one who specializes in the study and treatment 
of menial diseast .s, which are often ini luded in the generic name 
“Alienation.” (See Insanity,) 

ALIGARH, a city and di.strict of British India in the Agra 
division of the United .Provinces. The city (pop. ii-’.655 in 1941) 


is also known as Koil-Aligarh. There arc several flour-mills, 
cotton-presses and an important dairy farm. Aligarh fort, situ¬ 
ated on the Grand Trunk road, consists of a regular polygon, 
surrounded by a very broad and deep ditch. It became a key 
fortress under Sindhia in 1759, ^ind was the depot where he 
drilled and organized his battalions in the European fashion with 
the aid of De Boigne. It was captured from the Mahrattas by 
Lord Lake's army, in September 1803. In modern times the 
chief pride of Aligarh is its associations with Western education 
for Mohammedans. The enlightened pioneer was Sir Sayyid 
Ahmad Khan Id. 1898), who founded in 1804 an in.stitute for the 
translation and study of Western literature. This he steadily, and 
in face of much orthodox op()osition, developed into the Moham¬ 
medan Anglo-Oriental college and school. It attracted students 
from all over India and from outer Asia, and had a profound in¬ 
fluence on the intellectual and [xilitical progress of Indian Moham¬ 
medans. In 1920 it was advanced to the status of a university. 

The district of Aligarh has an area of 1,940 sq.mi., and a 
population (1941) of 1,372,641. It is nearly a level plain, but 
with a slight elevation in the centre, between the two great 
rivers the Ganges and Jumna. The only other important river 
is the Kali Nadi, which traverses the entire length of the district 
from north-east to south-west. The chief trading centre is 
Hathras, where there arc several factories for ginning and press¬ 
ing cotton. 

ALIGNMENT or ALINEMENT, the way in which the 
line runs (from Fr. d and ligne, the Lat. lima, a line); an ex¬ 
pression used in surveying, drawing, and in military arrangements, 
the alignment of a regiment or a camp meaning the situation when 
drawn up in line or the relative position of the tents. The align¬ 
ment of a rifle has reference to the way of getting the sights into 
line with the object, so as to aim correctly. 

ALIMENT, a symonym for “food,” literally or metaphoric¬ 
ally. The word has also been used in the same legal sense as 
Alimony iq.v.). Aliment, in Scots law, is the sum paid or allow¬ 
ance given in respect of the reciprocal obligation of parents and 
children, hu-sband and wife, grandparents and grandchildren, to 
contribute to each other’s maintenance. The term is also used in 
regard to a similar obligation of other parlies, as of a sequestrated 
estate to aliment the bankrupt, the payments by parishes to pau¬ 
pers, etc. Alimentary funds, whether of the kind above men¬ 
tioned, or set apart as such by the deed of a testator, are intended 
for the mere support of the recipient, and are not attachable by 
creditors. 

ALIMENTARY CANAL, in anatomy. The alimentary 
canal is the digestive tract from the mouth to the anus. It is 
some 25 to 30ft. long, and the food, in its passage, passes through 
the following parts one after the other: mouth, pharynx, oesoph¬ 
agus, stomach, small intestines, caecum, large intestines, rectum 
and anus. Into this tube at various points the salivary glands, 
liver and pancreas pour their secretions by special ducts. As the 
mouth (f/.v.) and phar>Tix {q.v.) are separately described, the 
detailed description will here begin with the oesophagus or gullet. 

The oesophagus, a muscular tube lined with mucous membrane, 
stretches from the lower limit of the pharymx, at the level of the 
cricoid cartilage, to the cardiac oriftce of the stomach. It is 
about loin, long (2$ cm.) and |in. to lin. in diameter. At first 
it lies in the lower part of the neck, then in the thorax, and last¬ 
ly, for about an inch, in the abdomen. As far as the level of the 
fourth or fifth thoracic vertebra it lies behind the trachea, but 
when that tube ends, it is in close contact with the pericardium, 
and, at the level of the tenth thoracic vertebra, passes through 
the oesophagval opening of the diaphragm (q.v.), accompanied 
by the two vagi nerv'es, the left being in front of it and the right 
behind. In the abdomen it lies just behind the left lobe of the 
liver. Both in the upper and lower parts of its course it lies a 
little to the left of the mid line. Its mucous membrane is thrown 
into a number of longitudinal pleats to allow stretching. 

The stomach is an irregularly pear-shaped bag, situated in the 
upper and left part of the abdomen. When moderately distended 
the thick end of the pear or fundus bulges upward and to the left, 
while the narrow end is constricted to form the pylorus, by means 
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of which the stomach communicates with the small intestine. 
The cardiac orifice, where the oesophagus enters, is placed about 
a third of the way along the upper border from the left end of 
the fundus, and. between it and the pylorus; the upper border is 
concave and is known as the lesser curvature. From the cardiac 
to the pyloric orifice, round the lower border, is the greater ettr- 
mtitrc. The stomach has in front of it the liver {see fig. i), the 



Fig. 1. - diagram of the arrangement of the internal organs as 

SEEN ON REMOVAL OF FRONT ABDOMINAL WALL 

diaphragm and the anterior abdominal wall, while behind it are 
the pam reas, left kiflney, left adrenal, spleen, colon and meso¬ 
colon. When the stomach is empty it contracts into a tubular 
organ, and the transverse colon ascends to occupy the vacant 
space. 

The pylorus is an oval opening, averaging ^in. in its long axis 
but capable of considerable distension; it is formed by a special 
development of the circular muscle layer of the stomach, and dur¬ 
ing life is tightly closed, except during the periodic escape of 
gastric contents into the duodenum. The mucous membrane of 
the stomach is thrown into pleats or rugae when the organ is not 
fully distended, while between these it has a mammillated ap¬ 
pearance. 

Superficial to the mucous coat is a submucous, consisting of 
loose connective tissue, while, superficial to this are three coats 
of unstriped muscle, the inner oblique, the middle circular and 
the outer longitudinal. The peritoneal coat is described in the 
article on the coelom and serous membranes. 

The small intcsthie is a lube, from 22 to 25!!. long, beginning 
at the pylorus and ending at the ileo-caccal valve; it is divided 
into duodenum, jejunum and ileum. 

The duodenum is from 9 to iiin. Jong and forms a horseshoe 
or C-shaped curve, encircling the head of the pancreas. It differs 
from the rest of the gut in being retroj^eritoneal. Its first part 
is horizontal and lies behind the fundus of the gall-bladder, pass¬ 
ing backward and to the right from the pylorus. The second part 
runs vertically downward in front of the hilum of the right kid¬ 
ney, and into this part the pancreatic and bile ducts open. The 
third part runs horizontally to the left in front of the aorta and 
vena cava, while the fourth part ascends to the left side of the 
second lumbar vertebra, after which it bends sharply downward 
and forward to form the duodeno-jejunal flexure. 

The jejunum forms the upper two-fifths of the rest of the 
small intestine; it, like the ileum, is thrown into numerous con¬ 
volutions and is attached by the mesentery to the posterior ab¬ 
dominal wall. {See Coelom and Serous Membranes.) 

The Heum is the remaining three-fifths of the small intestine, 


though there is no absolute point at which the one ends and the 
other begins. Speaking broadly, the jejunum occupies the upper 
and left part of the abdomen below the subcostal plane {sea 
An.vtomy. Superficial and Artistic), the ileum the lower and 
right part. At its termination the ileum opens into the large in¬ 
testine at the ileo-caecal valve. 

The caecum is a blind sac occupying the right iliac fossa pd 
extending clown some 2 or 3in. below the ileo-caecal junction. 
From its posterior and left surface the vermiform appendix pro¬ 
trudes, and usually is directed upward and to the left. This worra- 
like tube is blind at its end and is usually 3 or 4in. long. Its in¬ 
ternal opening into the caecum is about lin. below that of the 
ileum. On transverse section it is seen to be composed of (1) an 
external mu.scular coat, (2) a submucous coat, (3) a mass of 
l>miphoid tissue, which a[)[)ears after birth, and (4) mucous mem¬ 
brane. In many cases its lumen is wholly or partly obliterated, 
though this is probably due to disease. Guarding the opening of 
the ileum into the caecum is the ileo-caecal valve, which consists 
of two cusps projecting into the caecum; of these the upper 
forms a horizontal shelf, while the lower slopes uj) to it obliquely. 
At birth the caecum is a cone, the apex of which is the appendix; 
it is bent upon it.self to form a U, and sometimes this arrange¬ 
ment persists throughout life. 

The ascending colon runs up from the caecum at the level of 
the ileo-caecal valve to the hepatic flexure beneath and behind 
the right lobe of the liver; it is about Sin. long and posteriorly 
is in contact with the abdominal wall and right kidney. It is 
(overed by peritoneum except on its posterior surface (5t*c fig, l). 

The transver.se colon is variable in position, dejiending largely 
on the distension of the stomach, but usually corresponding to 
the subcostal |)lane (.sec Anatomy: Superficial and Artistic). On 
the left side of the abdomen it ascends to the splenic flexure, which 
may make an impression on the spleen (.vce Ductless Glands), 
and is bound to the diaphragm opjuisile the 11th rib by a fold 
of peritoneum. The peritoneal relations of this i)art are tliiicu.sst'd 
in the article on the coelom and serous membranes, 

The descending colon passes down in front of the left kidney 
and left side of the posterior abdominal wall to the crest of the 
ilium; it is about 6in. long and is usually empty and contracted 
while the rest of the colon is distended with ga.s; its peritoneal 
relations are the same as those of the ascending colon, but it is 
more likely to be completely surrounded. 

The iliac colon stretches from the crest of the ilium to the in¬ 
ner border of the psoas muscle, lying in the left iliac fossa, just 
above and parallel to Poupart’s ligament. Like the descending, 
it is usually uncovered by peritoneum on its posterior surface. 
It is about 6in. in length. 

The pelvic colon lies in the true pelvis and forms a loop, the 
twit limbs of which are superior and inferior while the convexity 
reaches across to the right side of the pelvis. In the foetus this 
loop occupies the right iliac fossa, but, as the caecum descends 
ami enlarges and the pelvis widen.s, it is u.sually driven out of this 
region. The distal end of the loop turns sharply downward to 
reach the third piece of the sacrum, where it becomes the rectum. 
Formerly the iliac and pelvic colons were spoken of as the 
sigmoid flexure. 

The rectum, according to modem ideas, begins in front of the 
third piece of the sacrum. It ends in a dilatation or rectal amptdla, 
which is in contact with the back of the prostate in the male and 
of the vagina in the female and i.s in front of the tip of the 
coccyx. The rectum is not straight, as its name would imply, but 
has a concavity forward corresponding to that of the sacrum and 
coccyx. 

At the end of the pelvic colon the mesocolon ceases, and the 
rectum is then only covered by peritoneum at its sides and in 
front; lower down the lateral covering is gradually reflected off 
and then only the front is covered. About the junction of the 
middle and lower thirds of the tube the anterior peritoneal cover¬ 
ing is also reflected off on to the bladder or vagina, forming the 
rectovesical pouch in the male and the pouch of Douglas in the 
femalcf. This reflexion is usually about jin, above the anal 
aperture. 
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The anal canal is the termination of the alimentary tract, and 
runs downward and backward from the lower surface of the rectal 
ampulla between the Icvatores ani muscles. It is about an inch 
long and its lateral walls are in contact. 

Structure of the Intestine. —The intestine has four coats: 
serous, muscular, submucous and mucous. The serous or peri¬ 
toneal coat has already been described wherever it is present. The 
muscular coat consists of unstriped fibres arranged in two layers, 
the outer longitudinal and the inner circular (see fig. 2). In the 
large intestine the longitudinal fibres, instead of being arranged 
evenly round the tube as they arc in the small, are gathered into 



portion of Iho tmall Intoitina; b«low it tho imall intottino 

three longitudinal bands called taeniae (sec fig. i); by the con¬ 
traction of these the large intestine is thrown into a series of 
sacculi or slight pouches. The taeniae in the caecum all lead to 
the vermiform appendix, and form a useful guide to this structure 
In the rectum the three taeniae once more become evenly ar¬ 
ranged over the whole surface of the bowel, but more thickly on 
the anterior and posterior parts. The circular layer is always 
thicker than the longitudinal; in the small intestine it decreases 
in thickness from the duodenum to the ileum, but in the large 
it gradually increases again, so that it is thickest in the duodenum 
and rectum. 

The submucous coat is very strong and consists of loose areolar 
tissue in which the vessels break up. 

The mucous coat is thick and vascular (see fig. 2); it consists 
of an epithelial layer nearest the lumen which forms the intestinal 
glands (see also the articles Ei’mn.i,H'M and F-noothemumV 
External to this is the basement membrane, outside which 
h a layer of rctiform tissue, and this is separated from the submu¬ 
cous coat by a very thin layer of unstriped muscle called the mus- 
cularis mucosae. In the duodenum and jejunum the mucous mem¬ 
brane is thrown into a scries of transverse pleats called valvidae 
conniventes (see fig. 3); these begin about an inch from the 
pylorus and gradually faiie away as the ileum is reached. About 
4in. from the pylorus the common bile and pancreatic ducts form 
a papilla, above which one of the valvulae conniventes makes a 
hood and below which a vertical fold, the frenulum, runs down¬ 
ward. The surface of the mucous membrane of the whole of the 
small intestine has a velvety appearance, due to the presence of 
closcly-set, minute, thread-like elevations called villi (see fig. 2). 
Throughout the whole length of the intestinal tract are minute 
masses of lynn>hoid tissue called solitary glands (see fig. 2); 
these arc esix'cially numerous in the caecum and apiiendix, while 
in the ileum they arc collected into large oval patches, known as 


agmimted glands or Peyer’s patches, the long axes of which, 
from iin. to 4m. long, lie in the long axis of the bowel. They 
are always found in that part of the intestine which is farthest 
from the me.senteric attachment. In the interior of the rectum 
three shelf-like folds, one above the other, project into the cavity 
and correspond to the lateral concavities or kinks of the tube. 
They are not in the .same line and the largest is usually on the 
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Fig. 3.—circular folds in the mucous membrane of the small 


INTESTINE THAT INCREASE THE SECRETORY AND ABSORBENT SURFACE 

right side. They are knowm a.s the plicae recti or valves of Hous¬ 
ton. In the anal canal are four or five longitudinal folds called 
the columns of Morgagni. (For further details, sec f)uaia’s Anat¬ 
omy, 1H96; Gray’s Anatomy, 1926; Cunningham's Anatomy, 
Edinburgh 1922). 

Embryology.—The greater part of the alimentar)'’ canal is 
formed by the closing-in of the entoderm to make a longitudinal 
tube, ventral and parallel to the notochord. This tube is blind 
in front and behind (cephalad and caudad ), but the middle part 
of its ventral wall is for some distance continuous with the wadi 
of the yolk-sac, and this part of the canal, which at first opens 
into the yolk-sac by a very wide aperture, is called the mid gut. 
The part in front of it, which lies dorsal to the heart, is the fore 
gut, while the part behind the aperture of the yolk-sac is the 
hind gut. 

The pharynx, oesophagus, stomach and part of the duodenum 
are developed from the fore gut, a good deal of the colon and 
the rectum from the hind gut, while the mid gut is responsible 
for the rest. The cephalic part of the fore gut forms the pharynx 
(q.v.), and about the fourth w'cek the stomach appears as a fusi¬ 
form dilatation in the straight tube. Between the two the oesoph¬ 
agus gradually forms as the embryo elongates. The opening 
into the yolk-sac, which at finst is very wide, gradually narrows, 
as the ventral abdominal walls close in, until in the adult the only 



indication of the connection betw'cen the gut and the yolk-sac is 
the very rare presence (about 2*^/c) of Meckel’s diverticulum. The 
stomach soon shows signs of the greater and lesser curvatures, 
the latter being ventral, but maintains its straight position. About 
the sixth week the caecum appears as a lateral diverticulum, and 
until the third month, is of uniform calibre; after this period 
the terminal part ceases to grow at the same rate as the proximal, 
and so the vermiform appendix is formed. The mid gut forms a 
lm>p with its convexity tow'ard the diminishing vitelline duct, or 
remains of the yolk-sac, and until the third month it protrudes 
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into the umbilical cord. The greater curvature of the stomach 
grows more rapidly than the lesser, and the whole stomach turns 
over and becomes bent at right angles, so that what was its left 
surface becomes ventral. This turning over of the stomach throws 
the succeeding part of the intestine into a duodenal hop, which 
at first has a dorsal and ventral mesentery {see Coelom and 
Serous Membranes). The intestine now grows very rapidly 
and is thrown into a scries of coils; the caecum ascends and 
passes to the right ventral to the 
duodenum, and presses it against 
the dorsal wall of the abdomen; 
then it descends toward its per¬ 
manent position in the right iliac 
fossa. 

From the ventral surface on 
the hinder (caudal) closed end of 
the intestinal tube the allantois 
grows to form the placenta and 
bladder (see Urinary System; 

Reproductive System, Anat¬ 
omy OF. and rLACENTA). and this 
region is the cloaca into which 
the alimentary, urinary and gen¬ 
erative canals or ducts all open, 
but later (wo lateral folds a[jf>ear 
which, by their union, divide the 
cloaca into a ventral and a dor¬ 
sal part, the former being genito¬ 
urinary and the latter alimentary or intestinal. Tn this way the 
rectum or dorsal compartment i.^ shut off from the gcnilo-urinary. 
Later an ectodermal invagination at the hind end of the embryo 
(ievidops and forms the anal catual; this is the proitodaaim, and 
for some time it is separated fiorn the hind (caudal) end of the 
rectal part of the mesodaettm (or part of the intestinal canal 
formed from the mesoderm) by a membrane called the anal 
membrane. This is eventually absorbed and the digestive tract 
now communicates with the surface by the anus. 

Comparative Anatomy.—The i)rimitive condition of the ver¬ 
tebrate alimentary canal may be clc.seribed as a straight, simple 
tube, con.sisting of an anterior portion, formed by an ectodermal 
invagination, a long median portion lined by endoderm, and a 
short posterior portion formed by ectodermal invagination. In 
the lower vertebrates the primitive lube subserved also the pur- 
l)ose of respiration, and traces of the double function remain in 
the adult structure of all vertebrates (.see Moimi and Salivary 
Ulands; Pharynx). In fish, the pharynx, or branchial region, 
suddenly beccjrnes narrower, posterior to the gill-.slits, to form 
the ocsophagu.s; in higher animals the oesophagus, in the adult, 
is separated from the i)rimitivc pharvmgeal region and lies dor¬ 
sal to it. Probably, in the primitive vertebrata, the entire ali¬ 
mentary canal was lined with ciliated cells. Traces of this dlia- 
tion persist in many living forms. 

The oesophagus is esscntialh' merely a passage, as straight as 
may be, from the pharynx to the stomach, varying in length with 
the length of the neck and thoracic regions in different animals, 
and in calibre with the nature of the food. It is almost invariably 
lined with a many-layered epithelium, forming a tough coating, 
readily repaired and not easily damaged by hard food ma.s.ses 
There are only a few exceptions tc> this structural and funrtion.al 
simplicity. In fishes (jce Fishes: Anatomy \ the swim-hladdcr 
is developed as a dorsal outgrowth of the oesophagus and may 
remain in open connection with it. In many birds part of the 
oesophagus may be temporarily dilated, forming a “crop,” as 
for instance in birds of prey and humming birds. In the flamingo, 
many ducks, storks and the cormorant the crop is a permanent 
although not a highly specialized enlargement. Finally, in the 
vast majority of seecl-cating birds, in gallinaceous bird.s, pigeons, 
sandgrouse, parrots and many Passeres, particularly the finches, 
the crop is a permanent globular dilatation, in which the food is 
retained for a considerable time, mixed with a slight mucous se¬ 
cretion, and softened and partly macerated by the heat of the 
body. Many birds feed their young from the soft contents of 


the crop, and in pigeons, at the breeding season, the cells lining 
the crop proliferate rapidly and are discharged as a soft cheesy 
mass into the cavity, forming the substance known as pigeon’s 
milk. 

Stomach.—Where the oeso[)hagus pas.ses into the stomach, the 
lining wall of the alimentary tract changes to a mucous epithelium, 
consisting of a single layer of endoclermal cells, frequently 
throwm into pits or projecting as processes; from being chiefly 
protective, it has bccotne secretory and absorbing, and maintains 
this character nearly to the anus. The fundamental form of the 
stomach is a sac-like enlargement of the canal, the whole form¬ 
ing an enlarged bent tube. At the distal erul of the tube the in¬ 
testinal tract proper begins, and the (wo regions are separated by 
a muscular constriction. In fishes the stomach may be a simple 
bent tube, or an expanded, globular or elongated sac. In Batra- 
chia and Rcptilia it is in most cases a simple sac, marked off from 
the oesophagus only by increased calibre. In the Crocodilia, how¬ 
ever, the anterior portion of the stomach is much enlarged and 
very highly muscular, the muscles radiating from a central 
tendinous area on each of the flattened sides. The cavity is lined 
by a hardened secretion and contains pebbles and gravel for me¬ 
chanical trituration of the fooil, so that the reseml)lunce to the 
gizzard of birds is well marked. This muscular chamber leads by 
a .small aperture into a distal, smaller and more glandular cham¬ 
ber. In birds (he stomach exhibits (wo regions, an anterior glandu¬ 
lar region, the proventriculus, the walls of which are relatively 
soft and contain enlarged digestive glands. The distal re^gion 
(gizzard) i.s larger and is lined in most cases by a more or less 
permanent membrane which is thick and tough in birds with a 
muscular gizzard, very slight in the others. 

In mammals, the primitive form of the stomach consists of 
a more or less globular or elongated expan.sion of the oesophageal 
region, forming the cardiac portion, and a forwardly curved, 
narrower pyloric portiem, from which the duodenum arises. The 
whole wall is muscular, and the lining membrane is richly glandu¬ 
lar. In many mammals one, two or three j)rotrusions of the cardiac 
regiem occur, whilst in the manatee and in some rodents the 
cardiac region is con.stricied off from (he pyloric portion. In the 
Artiodactyla the stomach is always complex, the complexity 
reaching a maximum in ruminating forms. In the chevrotains, 
which in many other respects show conditions intermediate 
between non-ruminant artioclaclyles and true ruminants, the 
oesophagus o}Kms into a wide cardiac portion, incom))lelely di¬ 


vided into four chambers, d'hree of these, towards the cardiac 
extremity, arc lined with villi and corresjjond to the rumen or 
paunch; the fourth, which lies between the oiuMiing of the 
oesophagus and the pyloric portion of the stomach, is the 
ruminant reticulum and its wall is lined with very shallow “cells.” 
The fourth or true pyloric chamber is an elongated sac with 
smooth glandular walls and is the aboma.sum, or rennet saef. In 
the camel the rumen forms an enormous globular paunch with 
villous walls and internally showing a trace of division into two 
regions. It is well marked off from the reticulum, the “cells” of 
which are extremely deep, forming the welbknow'n water-cham¬ 
bers. In the true ruminants, the rumen forms a capacioms, villoas 
reservoir, nearly always partly sacculated, into which the food is 
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passetJ rapidly as the animal grazes. The food is subjected to a 
rotary movement in the paunch, and is thus repeatedly subjected 
to moistening with the Iluid.s secreted by the reticulum, as it is 
pa.ssed over the aj^crlure of that cavity, and is formed into a 
rounded bolus. The foot) bolus, when the animal is lying down 
after grazing, i.s passed into the oesophagus and reaches the mouth 
by antiperistaltic contractions of the oesophagus. After pro¬ 
longed rnaitication and mixing with saliva, it is again swallowed, 
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but i.s now i^assed into the psaiterium, which, in true ruminants, 
is a small cliainber with conspicuous longitudinal folds. Finally 
it reaches the large abomasum where the last stages of gastric 
digestion occur. 

In the Cetacea the stomach is dilTerent from that found in any 
other group of mammals. 'Ihe oeso[)hagus opens directly into a 
very large cardiac sac; the distal extremity of which lorms a lung 
caecal pouch. At nearly the first third of its length this com- 
municutes by a narrow aiierture with the elongated, relatively 
narrow [lyloric portion. The latter is convoluted and constricted 
into a series of chambers that differ in different groups of Cetacea. 
In most of the Marsiipialui the stomach is relatively simple; in 
the kangaroos, on Ihe other hand, the stomach is divided into a 
relatively small, caecal cardiac portion and an enormously long 
.sacculated and convoluted pyloric region, the general arrange¬ 
ment of which closely recalls the large caecum of many mammals. 

Intestinal Tract.—It is not yet [lossihle to discu.ss the general 
morphology of this region in vertebrates as a group, as. whilst 
the modituations displayed in birds and mammals have been 
compared and slndical in detail, those in the lower groups have 
not yc't been scstematically co-<jrclinated. 

Fishes.—In tli e ('\'i lostomata, UolocephaH and a few Teleostci 
the course of the gut is practically straight from the pyloric end 
of the stomach to tin- exterior, and there i.s no marked differ¬ 
entiation into regions. In the Dipnoi, a contracted sigmoid curve 
between the stomach and the dilated intestine is a simple be¬ 
ginning of the cornpli'xily found in other groups. In very many 
of the more spiviali/.ed teleostean.s the gut is much convoluted, 
exhibiting a series of watch.spring-like coils. In a number of 
different groups, increased surface for absorption is given, not 
by increase in length of the whole gut, but by the development 
of an internal fold known as the spiral valve. A set of organs 
peculiar to ti.sh, known as (he* pvloric caeca, is present in num¬ 
bers ranging from one to nearly :oo in the* va.st majority of fish. 
'Ihesc are outgrowths of the intestinal tract nc‘ar the pyloric ex¬ 
tremity of the stomach, and their function is partly glandular, 
IKirtly absorbing. 

In the Batrachia the course of the intestinal tract is nearly 
straight from the pyloric end of the .stomach to the cloaca, in the 
case of the perenuibrunc hiales there being no more than a few 
simple loops between the expanded “rectum” and the straight 
portion that Icmvcs the stomach. 

In fishes, liatiathians and reptiles the intestinal tract is swung 
from the dorsed wall of the abdominal cavity by 3 mcsenlcr>' 


w'hich is incomplete on account of secondary absorption in places. 
There are also traces, more abundant in the lower forms, of the 
still more primitive ventral me.sentery. 

Intestinal Tract in Birds and Mammals.—^The primitive 
gut must be supfX)sed to have run backwards from the stomach 
to the cloaca suspended from the dorsal wall of the body-cavity 
by a dorsal mesentery. This tract, in the course of phylogeny of 
the common ancestors of birds and mammals, became longer 
than the straight length between its extreme iK)int.s and, con¬ 
sequently, was thrown into a series of folds. The mesentery 
grew out with these folds, but the presence of adjacent organs, 
the disturbance due to the outgrowth of the liver, and the second¬ 
ary relations brought about between different portions of the 
gut, as the out-growing loops invaded each other’s localities, dis¬ 
turbed the primitive simplicity. Three definite regions of out¬ 
growth, howTver, are to be recognized in the actual disposition of 
the gut in existing birds and mammals. The first of these is the 
duodenum. The second portion is McckeVs tract. It consists of 
the part generally known as the small intestines, the jejunum 
and ileum of human anatomy, and stretches from the distal end 
of the duodenum to the caecum or caeca. It is the thief absorb¬ 
ing portion of the gut, and in nearly all birds and mammals is 
the longest portion. It rejiresents, however, only a very small 
part of the primitive straight gut, corresponding to not more than 
two or three somites of the cmbryD. The third portion of the 
gut should be termed the hind-^ut, and lies between the caecum 
or caeca and the anus, corresponding to the large intestines, colon 
and rectum of human anatomy. It is formed from a much larger 
portion of the primitive straight gut than the duodenum and 
Meckel’s tract together, and its proximal portion, in consequence, 
lies very close to the origin of the duodenum. 

Adaptations of the Intestinal Tract to Function.—The 
chief business of the gut is to provide a vascular surface to which 
Ihe prepared food is applied so that the nutritive material may be 
absorlied into the system. Overlying and sometimes obscuring 
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the moriihological patterns of the gut, arc many modifications 
correlated with the nature of the food. Thus in birds and mam¬ 
mals alike there is a direct a.ssociation of herbivorous habit with 
great relative length of gut. In fish-eating birds and mammals, 
the gut is very long, with a thick wall and a relatively small cali¬ 
bre, whilst there is a general tendency for the regions of the gut 
to l>c slightly or not at all defined. In fruit-eating birds the gut 
is strikingly short, wide and simple, whilst a similar change has 
nol taken place in frugivorous mammals. Carnivorous birds and 
mammals liave a relatively short gut. 
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The Colic Caeca .—These paired or sinjjle organs lie at the 
junction of the hind-gut with Meckel’s tract and arc homologous : 
in birds and mammals although their apparent position differs | 
in the majority of cases in the two groups. The caeca are hollow | 
out-growths of the wall of the gut, the blind ends being directed I 
forwards. They vary in size within very wide limits and there 
is no invariable connection between the nature of the food and 



the degree of their development. The caecal wall is in most cases 
highly glandular anti contains mas.ses of lymphoid tissue. In 
birds ant! in mammals this tissue may be so greatly increased as 
to transform the caecum into a solid or nearly solid sac. 

ItTnMOOK.APirv.—'I'. W. Rridt^e, in The Cambridge Natural History 
(vt)l. vii.) ; D. S. Jordan, A Guide to the Study of Fishes; R. Owen, 
Audtpwy of \"ertehriiles; M. Weber, Die Sduy,ethiere; W. H. Flower, 
The Oryans of Digestion in Mammalid; R. Wiedersheim, Lehrhuch der 
vergleichenden Anatoniie. der Wirbellhiere; A. Oppel, Lehrbuth der 
rergleichenden mikroskopischen Anatomie der Wirbedihicre.; Chalmers 
Milthell, “The Intestinal Tract of Hirds" Transactions of the Linn. 
Snr. of London (vol. viii,. looi); anti “On the Intestinal Tract of 
Mammals,’’ Transactions of the Zool. Soc. of London (vol. xvii., 11)03). 
(fn the two latter memoirs a fuller list ot lit. is given.) L. Testul, 
Traits d'anatomie hutnaine {n) 2 S)\ 0 . A. Piersol, Unman Anatomy 
(Philadelphia, 1018 ed.) ; E. Pernknpf, “Die Entwirklung. d. Form, 
d, Magendarunkanales beirn Men-^then,’’ Ztschr. f. d. ges. Anat. (1022) ; 
T. W. Todd, The din. anat. of the Gastro -intestinal Traci (Man¬ 
chester, iqi.s). (P. C.M.;X.) 

ALIMENTARY SYSTEM, DISEASES OF THE. Great 

advance in our knowledge of these diseases during recent years 
may be attributetl chictly to three factors: (i) the opportunities 
of observation afforded by the performance of surgical operations 
on the abdomen—the study, a.s it has been termed, of “the pathol¬ 
ogy of the living”; (j) an improved X-ray technique; (3) the 
introduction of biochemical tests for estimating the “physiological 
efficiency” of important organs such as the stomach, pancreas, 
and liver. The information gained by these methods has rendered 
diagnosis of diseases of the alimentary system more pirccisc (sec 
Diagnosis), but has not piroportionately advanced their treatment 
except by surgical operation. 

The Oesophagus.—In no section of the alimentary canal have 
the X-rays (see X-Rays) proved to be of greater value in diag¬ 
nosis than in the oesophagus, and the indications they afford have 
been rendered more precise by direct inspection of the interior 
of the gullet by the oesophagoscopio. The commonest symptom 
of disease of the ocsopihagus is difficulty in .swallowing (^dyspha^ui) 
which results from its obstruction. This is most frequently due 
to cancer, which chiefly occurs in men and is generally situated 
at the lower end of the tube where it joins the stomach, though 
it may also occur at the entrance or at an intermediate pxiint 
opposite the bifurcation of the trachea. Functional obstruction 
is much rarer and occurs at the lower end, being due either to a 
spasm,of the muscular sphincter at the entrance to the stomach, 
or to a failure of the muscular ring to relax as the food passes on 
(so-called ''achalasia''). Howev^er brought about, the obstruction 
leads eventually to “idiopiathic dilatation’’ of the oesophagus 
(oesophagectasia). 

This variety of obstruction occurs in women pxtrhaps oftencr 
than in men and is compiatible with comparatively good health. 
It is treated by dilatation with bougies passed through the mouth 


or, .sometimes, by stretching the lower end of the oesophagus by 
means of instruments introduced through an incision in the 
stomach. Divertuula, or piouches, are a still rarer cause of ob¬ 
struction which can be recognized by X-ray examination. 

The Stomach.—Cancer still remains the most serious disease 
of the stomach (5t'c C.ancfk) and has increased rather than di¬ 
minished in freijuency in the last few' years. It is commonest in 
men in the fifth and sixth decades of life and may be situated 
at the pndorus, which is the most frequent site, at the cardiac 
orifice (rarest), or in the body of the organ. Its early diagnosis, 
in time to afford a chance of cure, by operation, is still a matter 
of difficulty, but improved X-ray technique is helping to solve 
the problem. The so-called “leather-bottle stomach” (linitis 
phistica) is now known to be generally due to diffuse cancerou.s 
infiltration. 

Our know'ledge of the next most serious disease of the stomach 
(gastric ulcer) has been rendered much more precise in recent 
years mainly by the work of the surgeons. Ulcer occurs in two 
forms, the acute and the chronic. Acute ulcers arc usually mul¬ 
tiple and may appear in the course of any septic infection, but 
when developing “idiopathically” they urc most often met with 
in young women; chronic, ulcers, on the other hand, are commoner 
in men of middle age, and are nearly ahvay.s .solitary. Acute 
ulcers are apt to perforate and may also cau.se profuse haemor¬ 
rhage; chronic ulcers rarely perforate; hut they, loo, often 
bleed. The older .stati.stiis according to w'hieh “gastric ulcer” 
was chiefly a disease of women, w'cre the result of including all 
the “acute’' cases; the term as now usually empio^'ecl refers to 
the chronic ulcer, chiefly a di.sease of men. The acute ulcer of 
young women is less often met with in recent years than it w'as 
formerly. The chief symptoms of the acute variety of ulcer are 
pain immediately after taking food, vomiting and, not uneom- 
nionly, haematcmcsi.s, with comparatively little disturbance of 
the general health. I’he ciironic ulcer cau.ses pain which occurs 
very punctually from one to tw'o hours after meals w'hilc vomit¬ 
ing and haematemcsi.s are le;^s often met with, .^omc degrees of 
weakness, wasting, and anaemia are apt to he present. The 
symptoms of the chronic ulcer recur in attacks lasting a few 
weeks with long periods of more or less complete freedom from 
discomfort between. 

When the chronic ulcer is situated at the pylorus it leads to 
gradual occlusion of the latter with tonsequent dilatation of the 
stomach; when situated in the body of the organ it may bring 
about an “hour-glass” constriction. The most .serious change 
which a chronic ulcer can undergo, how'ever, is its tonversion into 
a cancer. The frequency with which such a Iran.'^formation occurs 
is disputed, but that there is a real ri.sk of it, all surgeons are now 
agreed, and its possibility is one of (he chief arguments for the 
surgical treatment of all cases of chronic ulcer. ( 3 n the other 
hand there is no place for surgery in the treatment of the acute 
ulcer unless perforation has taken place. Haemorrhage from an 
acute ulcer is rarely fatal and is now never treated by operation; 
the question of operation in bleeding from a chronic ulcer is still 
sub judice, but opinion is moving in favour of- it, transfusion 
being performed fir.st if necessary. 

Chronic ulcer of the duodenum is clo.seJy akin to chronic ga.stric 
ulcer. Over 80^^ of the cases are in males. A.s in gastric, ulcer the 
symptoms occur in attacks lasting a few weeks and often st:pa- 
rated by long intervals of complete freedom. Tain is the chief 
symptom and tends to come on when the stomach is empty and 
to be relieved by taking more food—hence the term “hunger 
pain” applied to it. 'V’omiting is very rare and the chief com¬ 
plications are perforation, which is much commoner than in 
chronic gastric ulcer, and haemorrhage which may lead both to 
vomiting of blood and its passage from the bowel (melaena). 
The ulcer is u.sually situated on the anterior wall of the first 
part of the duodenum and is apt, after it has been present for a 
long lime, to lead to narrowing of the outlet of the stomach. On 
the other hand chronic duodenal ulcers—unlike gastric—never 
become malignant. 

Gastric and duodenal ulcers (q.v.) arc sometimes spoken of 
together as “peptic ulcers,” and our knowledge of the paiho- 
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of tJic pi'iMic ulcer has aclvaiucr} consicJerahly, as the 
result of the work of Bolton in Great Britain and of Roscnow 
in Anierica. The first sta^je in the dcvclojancnt of an ulcer is the 
ioroiation of a small area of necrosis in the mucosa in conse¬ 
quence of the lodgment in it of pathogenic streptococci. These 
organisms appear to reach the stomach or duodenum by the 
blood stream, cither being swallowed or entering the blood from 
a focus of .se[>sis in the teeth, tonsils, ap{)endix, gall-bladder, or 
some other secure e. According to kosen<»w, the ulcer-forming 
organisms exhibit an “elective " alhnity for the gastric mucous 
membrane while others may show a similar affmily for, say, the 
gall-bladder. Be thi.s as it may, the rccsiilt of the formation of 
an an-a of nc*( rosis in the mucous nu mbrane is that auto-dige.stion 
of (he dead tissue takes place and a .small acute ulcer forms. Mo.st 
of Ihccse heal cjuickly, hut in certain cin utnstances—for example 
abnormally high gastric acidity—one of them fails to heal, grad¬ 
ually enl.irges, and bec omes a chremic ulcer. 'I'he remaining or¬ 
ganic aflection of the stomach {Mastritis) is of le.ss frecjuent 
occurrence than was formerly supfiosed 

'I'he functional disorders of the stomach which are responsible 
for a great deal of what is commonly called “dyspep.sia"’ are 
still but ill-understood although, by mc-ans of X-ray examinations 
and thi“ use of "fractional'" Ic-sl meals, light is gradually being 
thrown upon (hern. Two chief types of functional disorder occur, 
secretory and motor, and each of thc'se may be aflected in the 
direction either of excess or defec t. • 

Secretory Disorders.—Jt is now known that the gastric juice 
as secreted has an acidity of about 0.5'',', but that this i.s re- 
diuc'd to the o[)timum acidity for digestion (0.2G ) by dilution 
and neutrali/.at ion in the* stomach, and that the most powerful 
factor in ngtitralization is the rc-gurgitation of duodenal contents 
through the pylorus. An exc('ssi\c: acidity of the stomach con¬ 
tents therefore {“(uid dyspepsia,'" fiyperchlorhydria) may be due 
cdther to over-prcjcluctiori of g.istric juice or to deficiency of 
neutrali/alion, or to both, and can no longer be regarded as a 
defmile "clinical entity.’’ Defnicnl acidity on the other hand 
(hvptx hlorhydria, tuhylia) may be due either to defective sc- 
crc’lion or to t'xcessive neutrali/ation. The secretion of gastric 
juice is controlled partly Icy the vagus nerve and partly by 
chemical hormones, and may ihc-rtiorc" be affected either by 
variations in the excit.ibility of the nervous system or by the 
cjuality of the food. Excess of secretion is perhaps commoner in 
men, detect is more often found in women, but over-acidity is 
more prone to cause symptoms than undcr-acidity. 

Motor Disorders.—These are of greater importance as a cause 
of dyspepsia than disorders of seerc-tion. 'I'lie stomach ha.s two 
motor func tions {peristalsis and "tone ") and the.se may be dis¬ 
ordered imlepc tidently. Both are much under nervous inlluenee, 
the vagus increasing tone and peristalsis, while the .sympathetic 
has an oiiposite effect. Diminution of tone {hypo-motility, atony) 
is a commoner causi* of .symptoms than excess and is specially 
apt to Occur in wenne-n. Emotional disturbances arc prone to 
bring it about. Excess of tone and jic'ristalsis are often as.so- 
ciat(‘d with over-acidity, wherc'as deficiency of tone and acidity 
often, though by no means always, coincide. 

The symptoms of the functional disorders of the stomach 
differ notably from tliosc of the more serious organic diseases. 
Pain, vomiting and wasting are absent, and the {xitient’s chief 
complaiiiis are of discomfetrf, flatulence, acidity, and so forth. 
.\s disorder of function is largely nervous in origin, treatment 
must lie (lirec tc'cl in great measure to the central nervous system, 
but acidity can be corrected iiy antacids, atony by strychnine, 
and .so on. The diet of the patient must also be adapted to 
the weakened organ. 

The Colon. —The investigation of diseases of the colon has 
been fac ilil.ited by the introduction of the methods of exam¬ 
ination by the X-rays after an opaque enema and by the sig- 
moido.^copc. Cancer is still the most serious affection, the sig¬ 
moid and iM’lvic colon being it.s commonest sites. Treatment is 
by operation and, if undertaken early enough, is often successful, j 
Idceralion of the colon is now divided into (a) dysenteric and ! 
(h) non-clysenleric. Dysenteric ulceration (see Dysentery) may 


i be caused either by the amoeba histolytica or by dysenteric bacilli 
; of the Shiga or Flexncr type. The distinction between these 
I different forms can be made by a bacteriological examination 
I of the stools and by the serum agglutination test. Non-dysen- 
I teric ulceration (ulcerative colitis) is not very uncommon as a 
primary disease in Great Britain. Its symptoms are the same 
as those of the dysenteric variety (diarrhoea with the passage of 
blood and mucus, some fever, pain and tenesmus) and it can 
be recognized by the use of the sigmoidoscoiM^. Nothing is yet 
definitely known of its bacteriology. Antidysenteric serum is a 
[lowerful aid in the treatment of acute bacillary dy.sentery while 
emetine is a specific for the amoebic form. Non-dysenteric ulcer¬ 
ation is treated by lavage and, in severe cases, by the operation 
of appendicoslomy. 

The fre(]uent occurrence of little pouches (diverticula) in the 
wall of the colon has been established by modern methods of 
inve.stigation. Sometimes the.se become inllamed wdien the con¬ 
dition termed “diverticulitis” arises. It is not without danger. 
Much attention has been devoted in recent years to the alleged 
stagnation of the contents of the large bowel (colon stasis) with 
con.sequent ab.sorption of poisons into the blood (aulo-intoxica- 
tion). Such stagnation is believed to be promoted by dropping 
or displacement of the colon or by the undue mobility of .sec¬ 
tions of it, and exten.sive operations have been undertaken for 
the correction of lhe.se conditions. While, howa*ver, auto-in- 
toxi( ation may sometimes take place, it is beginning to be realized 
that it is not nearly so frequent as was supposed and that opc-ra- 
tion for it is rarely necessary or advisable. 

The Pancreas—The pancreas is still very largidy the terra 
incognita of the abdomen, mainly on account of its inai c essihle 
[losition. The introduction of tests for "pancreatic efficiency,” 
however, has helped to make the diagnosis of its diseastes easier. 
Amongst the.se tests are Loew-e’s adrenalin mydriasis reaction, 
the urinary diastase test, and the estimation of the uiusplif fat 
in the stools. Glyco.suria, also, is often an indication of the 
failure of the internal secretion (in.sulin). 

New'-growth (cancer) is the most serious disease of the pan¬ 
creas and one of the commonest. It specially affects the head of 
the organ and usually show's its presence by the introduction of 
obstructive jaundice. 

Acute pancreatitis (haemorrhagic necrosis of the pancreas) is 
one of the conditions which produce W'hat is termed an "abdom¬ 
inal cata.strophe.” It is difficult of diagno.sis and is only curable 
by laparotomy. 

Chronic pancreatitis, an interstitial inflammation or fibrosis 
of the organ, may result from partial obstruction of the duct, 
'* .?•. by gall-stones, or from an a.scending infection of it. The 
synipiorns are very much the same as those produced by cancer. 

The Liver.—Recent work has thrown a good deal of light on 
the nature of jaundice. It is now known that bile pigment is not 
produced in the liver cells but is derived from the breaking down 
ot red blood corjiuscles in the “reticulo-endothelial system "— 
a network of cells widely diffused in the body but especially in 
the spleen. The pigment so produced is picked out of the blood by 
the hepatic cells and transferred to the bile. Two chief varieties 
of jaundice are recognized; (a) obstructive, (h) non-obstructive. 
The former is due to any gross obstruction in the bile ducts 
such as may be caused by cancers or other tumours pressing u{)on 
or involving the ducts, impacted gall-stone and so forth. It is 
characterized by the complete ab.sence of bile from the stools and 
its presence in the urine. 

Non-obstructive jaundice, as it is usually called, is of Iw'o 
varieties—the haemolytic and the to.xic. The former is due to 
increased destruction of red blood corjiusclcs and occurs to some 
extent in Addisonian (pernicious) anaemia and also in the rare 
disease known as “family jaundice”; toxic jaundice on the other 
hand is brought about by severe damage to the liver cells ren¬ 
dering them incapable of transferring bile pigment from the 
blood to the bile. Many poisons act on the cells in this way, such 
as arsenic and phosphorus, as well as the toxins of certain 
organisms, e.g., those of yellow fever and some septic infections; 
poisons of “endogenous” origin may act similarly, as in acute 
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yellow atrophy of the liver and the toxic jaundice of pregnancy. 
In all forms of non-obstructive jaundice bile is present in the 
stools but it may or may not be present in the urine. So-called 
“catarrhal jaundice,” formerly believed (o be obstructive, is 
now, largely as a result of the van den Bergh test, known to be 
due, in part at least, to direct damage of the liver cells, although 
obstruction of the ducts from catarrh also plays a part in its 
{)roduction. Much work has recently been done on the pathology 
of gall-stone formation. It is generally agreed that infection of 
the gall-bladder is a predisposing factor, the infection being 
usually conveyed through the blood stream in the same way as 
in cases of peptic ulcer. In addition it is possible that an excess 
of cholesterol in the blood contribute.s to their formation. For the 
olher chief diseases of the liver, cancer and cirrhosis, see Liver 
and Gall-Bladder, Diseases of. (R. H.) 

Bibliography. —C, D. Aaron, Diseases of the Digestive Organs 
(Philadelphia, 4th ed. 1927) ; A. Bassler, Diseases of the Stomach and 
Upper Alimentary Tract (6th cd. iqah), and Diseases of the Intestines 
and Loiver Alimentary Tract (1920J ; T. I. Bennett, The Stomach and 
Upper Alimentary Canal in Health and Disease. (London, 1925) ; R. 
D. Carman, 7 'he Rontgen Diagnosis of Diseases of the Alimentary 
Canal (Philadelphia, 2nd ed. 1920). 

ALIMONY, in law the allowance for maintenance to which a 
wife is entitled out of her husband's estate for her support in or 
consequent upon a matrimonial cause. Though, as a rule, payable 
to a wife, it may, if the circumstances of the. ca.se warrant it, be 
jxiyablc by the wife to the husband. Alimony is of two kinds, 
((/) temporary {pendente lite), and {h) permanent. Temporary 
alimony, or alimony pending suit, is the provision made by the 
husband for the wife in causes between them to support her during 
the progress of the suit, and is allowed whether the suit is by or 
against the husband and whatever the nature of the suit may be. 
The usual Engli.sh practice is to allot as temporary alimony about 
one-liflh of the husband’s net income; where it appears that the 
husl)and has no means or is in insolvent circumstances, the court 
will refu.se to allot temporary alimony. So where the wife is 
sujiporting herself liy her own earnings, this fact will be taken into 
consideration. And where the wife and husband have liv'ed apart 
for many years before the institution of the suit, and she has 
sujjported her.self during the separation, no alimony will be 
allotted. Nor will the wife he entitled to alimony where she has 
sufficient means of support independent of her husband. Perma¬ 
nent alimony is that which is allotted to the wife after final decree. 
By the Matrimonial Causes .\ct, 1907. the court may, if it think 
fit. on any decree for dissolution or nullity of marriage, order that 
the husband shall, to the satisfaction of the court, secure to the 
wife such a gross sum of money or such annual sum of money for 
any term not e.xceeding her life, as having regard to her fortune 
(if any), to the ability of her husband, and to the conduct of the 
fiarties, it deem reasonable. The court may suspend the 
pronouncing of its decree until a proper deed or instrument has 
been executed by all necessary parties. The court may also make 
an order on the husband for payment to t|ie wife during their 
joint lives of a reasonable monthly or weekly sum for her main¬ 
tenance; the court may also at any time discharge, modify, 
suspend or incrc^asc the order according to the altered means of 
the husband; the court has also pow'er to make provision for 
children. Alimony is paid direct to the wife or to a trustee or 
trustees on her behalf, but the court may impose any restrictions 
which seem expedient. We may also describe a.s a kind of alimony 
the allowance of a reasonable weekly sum not exceeding £2 which 
in England, under the Summary Jurisdiction (Married Women) 
Act, 1895, be given to a married woman on applying to a 
court of summary jurisdiction if she has been forced by cruelty 
to leave her hu.sband or has been deserted by him. 

United States.—Alimony is granted on much the same prin¬ 
ciple as in England, though in many states the courts of equity as 
such may grant alimony without divorce or separation proceedings 
independently of any statute, on the ground that the husband 
ought to support his wife when she lives apart from him for his 
fault, and since the courts of common law provide no remedy the 
courts of equity will. This is so in Alabama, Kentucky, North 
Carolina, Iowa, California, Ohio, Virginia, South Dakota and the 
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District of Columbia. In other stales alimony without such pro¬ 
ceedings is allow’cd by statute, and such alimony is now very 
general throughout the United States. The usual grounds for the 
allowance of it arc desertion and such conduct as would amount to 
legal cruelty. After divorce a vinculo, alimony or separate main¬ 
tenance is sometimes granted on good rea.son. In several states 
alimony or maintenance is by statute allowed to the husband in 
certain ra.scs out of the wife's properly. This is so in Massachu¬ 
setts, Virginia, Rhode Island and Iowa. In Oregon he is entitled 
to one-third of his wife’s real estate in addition to maintenance 
on divorce for her fault. Judgment for alimony is considered a 
judgment in personam and not in rein, and can only he enforced 
outside the state where rendered in case the husband has been 
person.illy served with process within that state. 

ALIN, OSCAR JOSEF (1S46-1900). Swedish historian and 
politician, was born at Falun Dec. 22, 1S46, and became rector 
of Uppsala university. 

Among his numerous works the following are specially worthy 
of note: Bidrag till svenska rddets historia under incdcl tiden 
(1S72); Sveriges Historia, i ^tu-iOu (1878); Bidrag till svenska 
statsrickrts historia (1884-87); Den svensk-norsk Unionen 
(1889-gi), the best book on the Norwego-Swedish union 
question from the Swedish jioint of view; Fjcrde Artiklcn aj 
Fredstraktaten i Kiel (1800); Carl Johan och Sveriges yttre 
politih, iSio-jSis; (i8og); Carl A 7 F. och Rikets Stiinder, 1S40- 
iS^i (1S03). editi'd Svenska Riksdagsakter, 

(1887), in conjunction with E. Hildebrand, and Sveriges Grund- 
lagar (iSg-G. 

ALINGTON, CYRIL ARGENTINE (1872- ). Brit- 

ish educationi.st and wrHcr, wa.s born in Ip.swuh, Oct. 22 1872, 
and educated at Marlborough College and I'rinity College, ( 3 x- 
ford. In iQoS he was aiipoinled headmaster of Shrewsbury 
School and in 1910 succeeded his brother-in-law^, Edward Lyttel¬ 
ton, as headmaster of Eton. Dr. Alinglon commanded the respect 
and affection of his pupils and while not hostile to new ideas 
.sought to maintain rather than modify the public school tradition. 
In 1933 he left Eton, to become Dean of Durham. Ilis publishial 
works include A Schoolmaster's Apology (1914); Doubts and Dif¬ 
ficulties (1929); two novels, Strained Relations and Mr. Evans 
(1922); sermons, addrcs.ses, and light verse. 

ALIQUOT PART, an exact divisor of a number or quantity 
(that is, a divisor giving an integral quotient ). For example, 2 
is an aliquot part of 10, 33 \ is an aliquot part of 100, a line 2\ in. 
long is an aliciuot part of one that is 7 J in. long, and is an aliquot 
part of i; but ^ is not an ali(]Uot part of i, the quotient of 1 
divided by ^ not being an integer. 

ALIRAJPUR, a stai e in the Malwa agency in Central India 
agency. It lies near the frontier of Bombay. It has an area of 
849 sq.mi.; and a fMip. (1941) of 112.754. The country is hilly, 
and manv of the inhabitants are .aboriginal Bhils. 

ALISMATACEAE, in botany, a family of monocotyledons 
belonging to the scries Helobieae, and represented in Britain by 
the water plantain, Alisma plantago, the arrow-head, Sagittaria 
and the starfruit, Danuisonium. 
They arc marsh or water plants 
with generally a stout stem 
(rhizome) creeping in the mud, 
radical leaves and a large, much 

_branched inflorescence. The sub- 

A VERTICAL SECTION THROUGH THE merged Icavcs are long and gra.ss- 
FLOWERINO RUSH AND ITS FLORAL like, the floating leaves oblong or 
DIAGRAM rounded, while the aerial leaves 

are borne on long, thin stalks above the water, and are often 
arrow-shaped at the base. The flower-bearing stem is tall; the 
flowers are borne in whorls on the axis as in arrow-head, on 
whorled branchlets as in water plantain or in an umbel as in 
Butomus (see fig.). They are regular and rather showy, generally 
with three greenish sepals, followed in regular succession by three 
white or purplish petals, six to indefinite stamens and six to in¬ 
definite free carpels. The fruit is a head of achenes or follicles. 
The flowers contain honey, and attract flies or other small insects 
by which pollination is effected. There are about 75 specie.s in 12 
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MON REPRL^iCNTATIVE OF THE ALIS- 
MATACEAE FAMILY IN GREAT BRITAIN 
Upper left, the flower enlarged. Up¬ 
per right, its floral diagram. Lower 


RCTicra, widely distributed in temperate and warni zones, Alima 
plant ago (.ur fjg.), a common plant in Britain (except in the 
north I in ditches and td^tes of streams, i.s widely distributed in the 
north IvrniKrrate zone and on niountaiu^. In the United States and 
Canada the family i> represented by about 40 native ,sf)ecies, some 
three-fourllis ot w'hi< h are arrow-heads. Among the other repre¬ 
sentatives are the cosnu)])olitan water plantain, two species of 
burhead {Echinodarus), (he dwarf burhead {Ihiianthium parvu- 
lum) and (lie fringed water plan¬ 
tain or slarfruit (Damasoninm 
calijomictwi) of California. See 
F. Buchenau, A1 ismataccae, 

Pflanzenreifh 14 (IV, 75)’. t- 66, 
fiifs. r-i(; (See Arrow- 

IfFAD.) 

ALISON, SIR ARCHI¬ 
BALD, Hart. (1702-1SO7), 

Scottish historian, was born at 
Kenby, Shropshire, Englaiul His 
father, AKeiiinALo Alison 
(i 757 -i 83 g), W'.is the author of 
a well-known book of E.s.oiy.r on 
the Nature and Principles of 
Paste (1700). I'he son was edu- 
(aled at Kilinburgh university 
and held wirious high legal posi¬ 
tions in Scotland. He s[)ent fif¬ 
teen years in »ollia ting the ma¬ 
terials for his History of Europe. 

The history of the period from 
the beginning of the French the water plantain, the com- 
Rcvolution till the restoration of 
the Bourbons in 1815 wa.s com¬ 
pleted m ttm volumes in 1S4’. 

Within a few years it ran vortical *oction through flower. 

. . , ... , Lewor right, the fruit 

through ten ('dition.s, and was 

translated into many of the languages of Fairopc, as well as into 
Arabic and Himlu.stani, It firoughl together, though not always 
in a W'ell-arrange<l form, an immen.se amount of infomiation that 
had before been jiractically inaccessible, to the general public 
A contimialion of the Historv, embracing the period from 1815 
to 185;’, whiih was completed in four volumes in 1S56, did 
not meet with the same success as the earlier work. His liter¬ 
ary activity continued till within a short time of his death, the 
chief W’orks he published in addition to his History being the 
Print ifdi's of I'opnUition tiS4o ). in answer to Malthus; a Life 
of Marihorout^h (1847, .Tul edition, greatly enlarged, 
and the Lives of Lord Castlercagh and Sir C. Stewart (ittOt). 
'Fhree volumes of Alison's political, historical and mi.sceUaneous 
es.says wert' reprinted in 1850. His aulobiograj)hy. Some Account 
of ify Lift' an<{ Writings, edited by his daughter-in-law, Lady 
Alison, was \niblished in 1S83 at Fidmburgh. His elder son, Sir 
ARt.JiiiiALi) Alison (i8.d>“igo7), was a di.stinguished soldier 
who served in the Crimea and the Indian Mutiny, was second in 
ccunmatul of the Ashanti expedition t 1S73-74). and led the High¬ 
land Brigade at Td-el-Kebir. Hi' wa.s made full general in 18S7, 
and became military member of the Council of India in 1889. 

ALIWAL, a village in British India. Ludhiana district, Pun- 
lali, on the left liank of the Sutlej, famous as the .scene of a 
great battle of the first Sikh War fi/.i'.). 

In Jan. 1846 Aliwal was held by a Sikh army, which had 
cros.sed the river and threatened Ludhiana. On the 28th Sir 
Harry Smith attacked, and after a de.sperale .struggle pushed the 
et\einy into the river, where large numbers perished, leaving 67 
guns to (he victors 

ALIWAL NORTH, a town of Caiie Province. South Africa, 
on the left bank of the Orange river, 30*^ 3C S.. 26® 53' E. Popu¬ 
lation (1036): PairoiRMns 2.566; natives .3,948; coloured 1,112; 
Asiatics 21, Altitude 4.350 ft.; distance by rail from Elast London. 
280 miles. Aliwal North is a trading centre for the surrounding 
country' and for southwest Ba.sutoland. It is also the administra¬ 
tive centre for the magisterial district of the same name. The 


town was founded in 1840 and is laid out on the usual South 
African rectangular plan. The .streets are bordered by open water- 
furrows. and lined with trees. A dam, built across the Orange 
river, has made available for boating a six-mile stretch of water, 
which provides the town with electric light. 

Aliwal North is becoming recognized as one of the chief inland 
health resorts of South Africa. The climate is recommended for 
sufferer.s from lung troubles. The average relative humidity for 
the year is 61.5 and the average cloudine.ss 3.3. The temperature 
may rise to over 90° in summer, but the nights are cool, and in 
winter .sharp frosts occur. 

A little over a mile from the town are high-temperature min¬ 
eral springs yielding more than 1.000,000 gal. a day. The water 
is beneficial for rheumatism and skin diseases. A gallon contains 
0.85 grains of lithium carbonate, 7.41 carbonate of lime, 1.95 
.'•ulphate of magnesium, 3 24 ammonia, 0.95 potash, 8.10 calcium 
chloride. 61.35 sodium chloride, 1.04 silica, 0.12 sodium bromide, 
5.22 carbonic acid gas. At the springs, baths have been built, 
and 14 ac. of pleasure grounds have been laid out. 

The towm was named in honour of Sir Harry Smith, governor of 
Cape Colony (1847-52). to commemorate the victory of Aliwal. 

ALIZARIN, a vegetable dyestuff prepared from the root of 
the madder iRuhia tinctorum), was known to the ancients, and 
wa.s prepared entirely from this source until 1868. The pure sub¬ 
stance crystallizes in red prisms melting at 290” C. It is insoluble 
in water, and not very soluble in alcohol. It dissolves readily in 
caustic alkalis on account of its phenolic character, and it forms 
a yellow-coloured di-acetate. 

Its value as a dyestuff depends on its power of forming in¬ 
soluble compounds (lake.s) with metallic oxides. It is in the form 
of these lakes that it produces coloured effects on textile fibres. 
Alizarin red on wool is a complex lake of alizarin with the oxides 
of calcium and aluminium (see Dvling). 

Madder contains a glycoside iq.v.), ruberythric acid, which is 
readily broken up (hydrolysed) by acids or ferments into alizarin 
and gluco.sc: 

2H.O = 2r«Ki206-f-CHHs0, 

Ruber- 'Water Glucose Alizarin 
ythric 
acid 


Alizarin has the chemical constitution 1.2 Dihydroxyanthraquinone 
and the .structural formula 
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It owe.s its phenolic properties to the two —OH (hydroxy) 
groups attached to a benzene nucleu.s. 

The first step in the synthetical production of alizarin was the 
discovery in 1868 of C. Graebe and C. Liebemiann that on heat¬ 
ing with zinc dust, alizarin was converted into anthracene, an 
arorautic hydrocarbon obtained from coal tar. They then oxidized 
anthracene to anthraquinone and brominated the quinone. The 
dibrominaled product so obtained W’as fused with potassium hy¬ 
droxide, the melt dissolved in water, and on the addition of hydro¬ 
chloric acid to the solution, alizarin was precipitated. This process, 
owing to its expensive nature, w'as soon superseded by another, 
discovered simultaneously by the above-named chemists and by 
Sir W. H. Perkin, the method being to sulphonate anthraquinone. 
and then to convert the sulphonic acid into its sodium salt and 
fuse this with sodium hydroxide. 

ALKAHEST (a pseudo-Arabic word believed to have been 
invented by Paracelsus), a liquid having the power of dissolving 
gold and every other substance, much sought after by the alchem¬ 
ists, who supposed it would possess invaluable medicinal qualities, 

ALKALI, an Arabic term, was originally applied to the ashes 
of plants from which the carbonates of sodium and potassium 
were lixiviated or leached. The conversion of these “mild” alkalis 
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into “caustic'' alkalis by treatment with lime was practiced in 
Pliny’s time and w'as utilized in the manufacture of soap, the 
ashes of sea plants yielding a hard soap and those of land plants 
a soft one. 

The distinction between the two components of this “fixed 
alkali” was made by the French chemist, Duhamel du Monceau. 
who in 1736 established that the ashes of sea plants contain the 
same base as is found in natural deposits of sodium salts or 
'‘mineral alkali,” and that this sub>tance was different from 
the “vegetable alkali” obtained from the ashes of land plants 
(pot-ashes). Later, Martin Fleinrich Klaproth who found the 
vegetable alkali’’ in certain minerals, proposed the name pot¬ 
ash. The symbol for potassium, K (kalium), was taken from 
(he word alkali. 

In modern chemistry the term alkali is .specifically applied to 
the very soluble hydro.xides of lithium, sodium, pota.ssium, ru¬ 
bidium and cae.sium which are known as the alkali metals. An 
alkali is distinguished from an acid or a neutral substance by its 
characteristic action on litmus, phen(»lphthalein and other indi- 
lators. The term is shared by the less soluble hydroxides of the 
alkaline earth metals, calcium, strontium and barium, also by am¬ 
monium hydroxide and thallous hydroxide. Industrially the term 
is extended to include other compounds which are soluble and 
which behave actively as bases ((/.r.), (Sec Alkali Manufac¬ 
ture.) (J. II. Ps.) 

ALKALI MANUFACTURE. The group of materials in¬ 
cludes sodium carbonate (soda a.sli), caustic .soda, bicarbonate of 
soda, soda crystals (washing soda), sodium silicate (water-glass), 
sulphate of soda (salt cake) and sodium sulphide. C'ertain other 
substances are linked with these 
in manufacture, suth as chlorine, 
which is produced simultaneously 
with caustic soda by certain 
processes, and which in turn gives 
rise to bleaching powder, hydro¬ 
chloric acid and so forth. Alkali 
and chlorine are, under modern 
practice, insejtarablc, and form 
one comprehen.sivc and intimately 
connected group of manufactures 
(the “heavy chemiad'’ trade). 
The jtrincipal products (soda 
a.sh, caustic soda and chlorine) 
form raw materials for other 
industries. 

The chief centres of alkali pro- 
duetiijn arc England, Belgium, 
Franc e, Germany and the United 
States. 

MANUFACTURE OF SODIUM 
CARBONATE 

The manufacture of alkali and 
chlorine by modern mclhods re- 
Fig. i.—diagram of a lime kiln quires complicated plant; but the 
The mixture It ditcherged from the relatively few plants in opcra- 
hoppor at the top at Intervalt. The highly efficient and, eco- 

cone Immediately below spreads the • n 1 j 1 

charge evenly. The carbon dioxide Is nomitally placed aS regards Car- 
drawn off through the vent shown, riagc of raw materials and ship- 
imd the lime is withdrawn at the - products, and WOrk On a 

bottom. Kllni vary In size, some bo- * it* l 

Ing 70 ft. high with internal diameter VCry large SCalC. It IS tO bC cm- 
of 14 feet phasized that the industry has 

been very considerably standardized in recent years; the old Le 
Blanc “black ash” process has been replaced by the Solvay “am¬ 
monia-soda” process, the basis of which is the mutual decomposi¬ 
tion, in water, of ammonium bicarbonate and sodium chloride 
(common salt). 

NaCl -f NHtHCO, * NaHCO, -f NFLCl 
(Common (ammonium (sodium (ammonium 

salt) bicarbonate) bicarbonate) chloride) 

Raw Materials. —The raw materials required are coal (to sup¬ 
ply power and heat), salt and limestone of good quality. Salt 



is the source of the sodium in the finished products. It occurs 
as a mineral, widely distributed over the globe, in subterranean 
beds of great thickness. For the purpose of alkali manufacture 
it is not mined, but extracted in the form of brine by pumping. 
This brine occurs naturally in many place.s and has been formed 
by the percolation of underground .springs through the salt beds; 
when of a sufficient degree of saturation it is used direct. In 
other cases water has to be admitted artificially to the .salt deposits 
and then, after saturation, pumi-K’d again as brine. 

The limestone servr.s a double purpose; it is the source of the 
carbon dioxide gas which when combined with the sodium of the 
salt jiroduees sodium bicarbon¬ 
ate; and it is also the source of 
the lime with which, as we shall 
.see presently, the ammonia (from 
which the proce.ss takes its name) 
is recoN'cred and returned to 
the cyelc of operations. Only 
the better class of limestone is 
usial for alkali. The stone is 
quarried and crushed; it is then 
burnt, intimately mi-xed with 
coke, in tali kilns to which a reg¬ 
ulated quantity of air is admitted 
(sec fig. I). These kiln.s are peri¬ 
odically charged at the top; and 
as the charg(' travels dowmwards 
the lime is extracted at the bot¬ 
tom and the kiln gases contain- 



torbs part of It and leavai tho com¬ 
partment 


Fig. 2.—section of part of an 

AMMONIA ABSORPTION TOWER 
The gat enteri each compartment 
through funnel shaped holes which are 
surmounted by domes to distribute 
the gas evenly Into the Unuor. Tho 

liquor descends through tho pipes, . . , , , 

comes In contact v^ith the gas. ab- mg the carbon dioxide, are drawn 
off at the top. Ammonia, which 
forms the key to the whole oix*ra- 
tion and is obtained principally from gas-works liquor (a residue 
from (he distillation of coal), cannot projXTly be regarded as a 
raw material. 

The Process.—The pnxlurtion of crude sodium bicarbonate is 
the central ojreration. The brine, u.sually after purification to 
remove undesirable magnesium and t .ilt ium comirounds, is pumped 
into the top of tall vertical iron 
absorjition towers. Simulta¬ 
neously ammonia gas and some 
carbon dioxide arc pumped in 
at the bottom. The thorough con¬ 
tact of the falling brine and the 
rising gases is ensured by the in¬ 
ternal fiartitioning of the vessel 
in su(h a way that the whole of 
the ammonia is absorbed (see fig. 
2). 'I'liis absorjjtion gives rise to 
a considerable evolution of heat, 
so the ammoniated brine is passed 
through a scries of coolers to 
reduce its tcnqxrrature. 

From the coolers the liquor is 
pumix'd to the top of a system 
of iron towers, subdivided inter¬ 
nally, at the bottom of which 
carbon dioxide gas enters; this 
carbon dioxide is obtained partly 
from the limekilns a.s already de¬ 
scribed and partly from a later 
stage of the process in which 
sodium bicarbonate is heated to 
form the carbonate. The inter- 



FlG. 3 PART or AN AMMONIA. 
SODA PRECIPITATING TOWER 
The o«* rl»et from the bottom through 
hole* In the pertitioning platoi. E«ch 
hole U (urmounted by • flat dome. 
The liquor detoend* and the contact 
with the gai produce! tuffioient agita¬ 
tion to enable the bicarbonate 10 
formed to be carried to the bottom 
with the liquor 


action of this carbon dioxide with the ammoniated brine produces 
a precipitate of sodium bicarbonate and at the same time disen¬ 
gages a considerable quantity of heat which has to be counteracted 
by a system of coolers in the lower part of the towers; the reaction 
is reversible, and is greatly influenced by the temperature, so that 
the maintenance of the liquor at the correct temperature is of 
the first importance (see fig. 3). 

The magma of bicarbonate and mother liquor is taken con- 
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finuously from the towers and fed on to rotary vacuum filters 
(,wr f»K 4). Here the mother liquor is removed and the bicar- 
honate washed with a little water. The crude bicarbonate is then 
(onveyefi autoinafitally to the so-called “finishing machines" for 
conversion to (.trboruife. These machines consist of hcnii-cylindri- 
ral iron vessels, with mechanical agitators, and arc heated from 
below eithcT with producer gas or by direct coal-firing. The crude 
bicarbonate is fed in at one end. and in it.s pa.ssagc along the length 
of the machine loses carbon dioxide, water, and any ammonia 



fltt. 4 ILLUSTRATING THL PRINCIPLE OF THE ROTARY FILTER 
Tlio parforatod iron drum rvvolves oonllnuouily and it to arranped that 
a partial vacuurn axiilt within it. At th« drum turni the vacuum luckt In 
tha liquor throuph the cloth layer and loaves a layer of tolldt upon it. 
The scraper removes this layer from the drum, leavlnp the cloth clean for 
the next revolution 

that it may contain. These gases arc then returned to the towers. 
'I'he product issuing from the finishing machines is sodium car¬ 
bonate. and is usually referred to as “soda ash." The purity is 
very high, averaging 98% sodium carbonate, the remainder being 
mostly salt. 

Uses o( Soda Ash.—Almost every manufactured commodity 
has at some stage of its production made use of soda ash or its 
derivatives, the yearly world production of which has now reached 
some three and a half millions of tons. 1‘or example, glass of all 
kinds contains from 10 to 20'',, by wt'ight of soda and accounts 
lor roughly one tjuailer of the total consumption. There are 
indeed certain qualities of glass which do not use soda ash, but 
tlu'se are for speiial use and do not affect the general statement. 
All hard soap has been made primarily from animal or vegetable 
fats ;ind caustic soda, the latter being derived directly from .soda 
ash; this accounts for another quartI'r of the consumption. The 
textile industry amounts tor one-sixth, employed in wool-scouring, 
(ott()n-.s( during, calico printing, llax boiling and so on. The gen¬ 
eral chemical industry laki'S about one-tenth, and paper onc- 
twenlieth, Tlu' remainder is consumed in comparatively small 

(juanlilies by a number of indiis- _ 

tries, a full list of which is as 

tonishing in its length and variety n. 

1‘ig 5 gives this (listribution. X \ 

which is of cour.se only a[)pr()xi- / So^p ci»«* \ 

male, in a graphic form. / \ 

Recovery of Ammonia.— __ 

Ajiart from the small amount \Mi.c.iun.ou./]\ ^ / 

carric'd forward with the crude \ indu*iru« / \ t»xmi»* / 

bicarbonate, which is recovered \ / L ^ \ / 

separate, the bulk of the ammonia / ch^k*\ / 

is contained in the mother licjuor 

.separated at the filters and is in _ J 

the form of ammonium chloride. Fig. 5 —approximate distribu- 
This liciuor is therefore' distilled tion of soda ash 
with linu.. As, however, Ihe li„uor 

Still contains some ammonia in tive* in iti production, Th« annual 
combination with re.sidual carbon rMuiremanti now roach 3'/a 

dioxide it is first of all subjected *®''* 

to treatment with steam to eliminate these compounds. 

The liquor is then fed, together with milk of lime produced by 
mixing lime from the kilns with water, into the top of the distiller, 
a tall iron tower with internal divisions; exhaust steam is ad¬ 
mitted to the bottom, the temperature of the liquor is raised, and 
the ammonia distils off aLc;omj.vanied by some carbon dioxide. 


These gases together with those given off in the preliminary steam 
treatment arc cooled and then pass to the absorption system to 
undergo a further round of the process. Under modern methods 
the loss of ammonia is extremely small. The liquor leaving the 
bottom of the di.stillcr contains calcium chloride and about one- 
third of the salt that originally entered the process; some calcium 
chloride is occasionally extracted and sold, but in general it is 
a wa.stc product. It also contains excess lime, grit and iTcbbles, 
the economical disposal of which is a problem still to be solved. 
Fig. 6 is a diagram that will serve to connect in the reader's mind 
the foregoing ofierations with some of tho.'^e about to be described. 

Sodium Bicarbonate.—Part of the crude bicarbonate ob¬ 
tained by the ammonia soda process is converted into “refined 



Fig. 6 THE AMMONIA-SODA PROCESS AND PRINCIPAL PRODUCTS 
The raw materiali uted are shown to the left. The plant and the processes 
are shown In continuous prooression across the diagram. The resulting 
products are to bo seen on the right 

bicarbonate of soda" which is largely used in the preparation of 
food and drugs. I'he trade in it is very steady, and does not vary 
appreciably from year to year. It is priiuiiially useil as a souree 
of earbon dioxide gas for the manufacture of artilicial mineral 
waters. Another .source of consumption is the baking indus¬ 
try; baking powders contain sodium bicarbonate and a weak 
vegetable acid (citric, tartaric, etc.) which are [irt'venled from 
reacting on one another when dry by a film or glaze of starch 
round the individual grains; on moistening in (he jiroeess of dough 
making, these compounds react, carbon dioxide is evolved, and 
the dough “rises." The action of yeast is similar in that carl)on 
dioxide is produced but dissimilar in that the production of the 
gas is due to organic fermentayon. Bicarbonate of sotia is also 
used largely in medicine and in proprietary compounds for daily 
use. It is one of the principal ingredients of “blue" for laundry 
purposes, and a large amount is consumed in the manufat ture of 
dry soap. 

Sodiu^ Sesquicarbonate.—This is the form in which soda 
occurs in nature, mixed of course with more or less impurity. In 
composition it is intermediate between sodium carbonate and 
bicarbonate, and it contains some combined water;— 

NajCOs -f NallCtb + 2 H,() = Na.{'()3.NaHC'0.v2ll20 

(Sesquicarbonate) 

It is manufactured directly from crude bicarbonate, the process 
of heating to drive off carbon dioxide not being carried so far as 
for the manufacture of soda ash. It has the advantage of being 
a mild alkali well suited for laundry detergent purposes and is 
sometimes known as “concentrated soda crystals." 

Soda Crystals (Washing Soda).— If soda ash be dissolved 
in water and the solution allowed to crystallize slowly, large trans¬ 
parent crystals are produced of the composition Na2C03 ioH20. 
In this form the product is f.amiliar to cver>mne as “washing soda.” 
In practice the manufacture is not quite so simple. Soda ash is 
first dissolved in hot water. This solution frequently contains 
small amounts of iron and organic matter which are removed and 
the liquor is rendered colourless by the addition of small quantities 
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of bleaching powder. The clear settled liquor is then transferred 
to large steel crystallizing pans; where it gradually cools and 
deposits the crystals. After a few days these are fished out. dried, 
graded for size and packed. Their principal use is in domestic 
and laundry work, in the manufacture of dyestuffs, varnishes and 
photographic materials, and in tanning. 

Sodium Silicate (Water-glass).—This familiar product is 
manufactured by fusing together soda ash and clean pure sand 
in a furnace. The latter is built of fireclay blocks with an arched 
roof of silica, and is heated internally by a direct flame produced 
by the combustion of [)roducer gas or oil. The mixed charge of 
a.sh and sand is fed in at one end of the furnace and the molten 
glass is drawn off at intervals at the other. The glass may cither 
be broken up by jets of water as it runs in a molten stream from 
the furnace, or it may be allowed to cool and be subsequently 
broken up by hand. It is then fed into a dissolver which may be 
either of a horizontal and rotary type, or stationary and vertical. 
In either case the glass is treated with a mixture of water and 
steam and goes into solution. The latter is then bleached, if neces¬ 
sary, and clarified; and is then concentrated in evaporators of 
modern type. The resultant viscous fluid is the “water-glass” of 
commerce. A familiar but minor use is that of preserving 
eggs; the effect is produced by the closing of the pores of the egg 
shell by the silicate, which results in the exclusion of air and the 
prevention of putrefaction. It is an excellent adhe.sive for all 
})urposes and particularly for machine work in box making. In 
the United States particularly this application has become very 
widespread. It is used with remarkable effect to harden and con¬ 
solidate the .surface of concrete: the effect is produced by the 
interaction of the .silicate with the lime of the concrete w’hereby 
hard calcium silicate is formed. The silicate may be applied 
cither during the process of concrete making or to the fini.shed 
concrete surface. It often forms an ingredient of soap of inferior 
quality. Other applications include the lining of casks, cerami<-.s, 
fireproofing of wood, preservation of wood against the attacks of 
in.sects. ink making, flotation of ores, paints, .silk weighting, and 
so on. For all these various uses there is usually available a partic¬ 
ular grade of silicate, dependent upon the ratio of silica to soda 
best suited to the purpo.se, the degree of viscosity required and the 
rate of drying. 

MANUFACTURE OF CAUSTIC SODA 

Caustic soda can be jiroduccd in two separate ways by the 
conversion of soda ash direct, or by subjecting brine to the action 
of the electric current (electrolysis) whereby caustic .soda is 
produced simultaneously with chlorine. Two methods may be 
used for the direct conversion of soda ash, that of Lciwig, a now 
obsolete process, and the lime-caustic process. 

The Lime-Caustic Process.—In this process a solution of soda 
ash is treated with lime, either in the form of milk of lime or by 
direct introduction of quicklime. The ensuing reaction causes a 
“double decomposition” to take place, which produces a solution 
of caustic soda and a precipitate of calcium carbonate. 

Na2CO., -f- Ca(OH)2 - 2NaOH + CaCOj 
(soda ash) (slaked lime) (caustic soda) (calcium carbonate) 
This reaction does not proceed to completion at once nor docs 
the precipitate settle readily; so that a large part of the jilant, 
after the reaction vessel, consists of time ves.sels and settling vats. 
After the liquor has passed through these, and the residual cal¬ 
cium carbonate has been filtered out, it passes to a series of 
vacuum evaporators, working usually in two or three stages, where 
it is concentrated by steam heat to a degree that is limited by 
the economics of the method. The final stage of the concentration, 
which results in the complete elimination of all water, is accom¬ 
plished in large hemispherical iron pots heated underneath by 
direct firing by coal or producer gas. The final product is molten 
caustic soda which is run or ladled off into thin iron drums where 
it solidifies (see fig. 7). 

As the conversion of soda ash can never be taken to absolute 
completion whatever method be employed (the reaction being a 
“balanced” or “reversible” one), means must be found for the 


removal of unchanged ash and impurities. These “salts” separate 
out in the earlier stages of the concentration of the liquor. The 
precipitated calcium carbonate (chalk) may either be sold, after 
drying, for agricultural use, or may be calcined and returned to 
the first stage of the process. 

The Electrolytic Process—This method is entirely different 
and depends upon the effec t produced when a current of electric¬ 
ity is passed through brine. This is more particularly described 



Fig. 7 —the manufacture of caustic soda from soda-ash 

The raw materialt are ihown on the loft. The linei show the flow of 
materiala through the various processes, with the finished products ort 
the right 


under the heading Ciilori.ne in IxorsTRY (q.v.). The effect, in 
short, is to produce simultaneously a solution of caustic soda, 
chlorine gas, and hydrogen gas, I'he caustic solution is treated 
as already described; the chlorine is piped off to subsidiary plants; 
while the hydrogen may either be allowed to escape into the air 
or may be converted to ammonia or hydrochloric acid. This 
method is finding increased ai)plication and the caustic .soda now 
made by it forms an ajjprcciablc proportion of the total: at the 
same time it i.s evident that the output is limited by the extent 
to which it may be found possible to dispo.se of the concomitant 


chlorine. 

Uses of Caustic Soda.—An important consumc^r of caustic soda 
is the artificial silk trade which u.ses it for digesting and purifying 
the cellulose which forms the basis of the industry. One-third or 
more of (he total output of caustic soda is u.sed for this purjTOse, 
no account being taken of the caustic soda made by soapmakers 
themselves. The largest consumer of caustic soda is the soap 


industry, in which the caustic 
and vegetable fats, with libera 



TION OF CAUSTIC SODA 
Caustic soda it the second most Im¬ 
portant product in the alkell Industry. 
The two lergest consumers ere the 
soap and artificial silk Industries 

representation of these propor 
necessarily only approximate. 


is used to decomiKise the animal 
(ion of glycerine and production 
of the sodium salt of the acid of 
(he fat; this sodium salt is in 
fact .soap of the “hard” variety. 
“Soft” soaps contain potash in 
place of soda. The textile indus¬ 
try uses cau.stic soda for a variety 
of purjwses, one of the more fa¬ 
miliar being the process of “mer- 
cerization” by which cotton fibre 
can be made to take on a gloss 
somewhat resembling silk. Soap 
and textiles account each for 
about one-sixth of the total con¬ 
sumption; and paper and oil 
refining for about one-eighth 
combined. The remainder is split 
up among a very large number of 
minor uses. Fig. 8 gives a graphic 
ions, which, as for soda ash, are 


MANUFACTURE OF SALT CAKE 

By this name is known the residue resulting from the treatment 
of salt with strong sulphuric acid in the manufacture of hydro¬ 
chloric acid (q.v.). It consists of sodium sulphate with a small 
proportion of free sulphuric acid. Apart from the strictly utilita- 
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rian view, this produrt has an interest inasmuch as its manufac¬ 
ture. together with that of sodium sulphide, is the only surviving 
part of the celebrated Le Blanc soda process. 

In brief, the process (f)nsists of two parts, the salt-cake procesi 
and the “black ash” prfKcss. TTie salt-cake process is describee 
elsewhere {..re Hvdrochloric Acid); the reaction of suiphurii 
acid with common salt produces hydrochloric acid and sodium 
sulphate (salt cake). 

II.SO^ -f 2NaCl Naj.S04 -f- 2HCI 
(.Sulphuric acid) (.Salt) (Sodium sulfjhatc) (Hydrochloric acid 
Tlie second stage involves the conversion of the salt cake b 
carbonate by heating with limestone and coal; the former t( 
provide the required carbonic acid and the latter to reduce the 
salt (ake to a form in which if will react with the limestone: 
thus.— 

T. N.-p.SCb -}- 2C - Na.S 4- 2CO2 

(Carbon or coal) (Sodium sulphide) (Carbonic acid) 

2. Na,S -f- ('aCO;, CaS 4 Na4'0.i 

(Limestone) ((’/ilrium ^uliihide) (Sodium carbonate) 
The mass (black .ish) re^ulfiiig from this furnace operation was 
then, after standing for a day or two, extracted with water and 
the li(|uor evaporated for the recovery of sfxiium carbonate. The 
insolulde part of the black ash formed unsightly heaps of “alkali 
waste” upon whi( h much research had to be conducted before 
a satisfactory method of utilizing their valuable sulphur contents 
was discovered. 

Salt eakc itself is a white f)ow'der and u.sually contains a small 
pro|)orlion, about 1%, of free .sulphuric acid, with a smaller 
amount of undecomposed salt. 

When the Le Blanc process was the [urincipal source of alkali, 
salt cake was required in such quantity that the hydrochloric acid 
produced with it was more than could be absorbi'fl in industry, 
so that process(‘s were devised by Weldon and Deacon for 
converting a large proportion to chlorine for subsefiuent use in 
the manufacture of bleaching powder. The introduction of the 
ammonia soda proce.ss has completely reversed that state of 
affairs. Although a certain quantity of salt cake is still required, 
for purposes sihm ilied below, the hydrochloric acid thereby pro¬ 
duced does not sultice for modem requirements; the quantity is 
therefore supphunenti'd by direct synthesis of acid from hydrogen 
ajul chlorine, or by manufacturing a further supply of salt cake. 
As for chlorine, so fur from it now being deliberately manufac¬ 
tured as atj outlet for surplus hydrochloric acid, it is a matter of 
some dilTu'uIty to dispo.se of the quantity produced in the elec¬ 
trolytic process for making caustic soda. 

Salt cake is used to a certain extent in the glass industry, where 
it serves as a source of sodium; for the manufacture of sodium; 
sulphide and (Bauber's salts (g.v ) \ and, in far larger quantities, 
as a raw material for the sulphite |)roccss of wtu)cl pulp and paper 
manufacture. It is a matter of some clitliculty to dispose of all 
the salt cake now produced; more especially as it is also obtained 
a.s a by-product ol tlie potash industry in (jcrmany. and further 
occurs naturally in Canada. (A. E. H.) 

AMERICAN PRACTICE 

The ammonia soda process, established about 1870, superseded 
the Le Blanc process which has never been used in America. The 
first American plant for the synthesis of senia ash by the am¬ 
monia soda process was built in New York State during 1S82. 

In the ammonia soda process, salt, ammonia, and carbon dioxide 
are interreacted under controlled conditions of temperature and 
pressure. 

The .slightly .soluble sodium bicarbomite is precipitated, collected 
on a filtcT, washed, and calcined to soda ash. The filtrate, consist¬ 
ing largely of ammonium chloride in solution, is treated with lime 
to recover (he ammonia which is recirculated to fresh brine 
(sodium chloride solution), .so that the process may be repeated. 
The carUm dioxide evolved in calcining the scadium bicarbonate 
to soda ash is also recirculated to saturate the fresh brine. Calcium 
chloride is a by-product of the process, The steps in this process 
may be represented as fc)llow\s: 


(i> Salt4Ammonia4Carbon Dioxide 4 ^’)aler —> Sodium 

Bicarbonate4.Ammonium Chloride 

(2) Sodium Bicarbonale4Heat —> Soda Ash4Carbon 

Dioxide 

(3) Ammonium ChloricJe4Lime —> Ammonia 4 Calcium 
Chloride 

Caustic soda (NaOH) is produced by reacting soda ash with 
lime. More recently, the large demand for chlorine has led to the 
csiabli.shment of a large number of electrolytic plants in which 
salt is electrolyzed and chlorine and caustic are produced. The 
reaction.s in the electrolytic process may be indicated in a general 
vwiy as follows; 

Sodium ChIoride4Wa(er4Electric Current —» Chlo- 
rine 4 Sodium Hydroxide4Hydrogen. 

In 1938 approximately 50% of our total caustic production was 
prepared by the electrolytic process. As a general rule, the am¬ 
monia soda plants have been built in the vicinity of salt and lime¬ 
stone deposits, such a.s those in Michigan, Ohio, New York, Vir¬ 
ginia, Loui.siana, and Texas. The first electrolytic plants wx're built 
near cheaf) sources of power and salt. More recently, a number 
of users of chlorine and caustic .soda have built small plants at the 
point of use of the.se products. Soda ash, sodium bicarbonate, and 
rona are also produced from the natural alkaline lake brines of 
California and Washington, but the production is relatively unim¬ 
portant as yet and is mainly for local consumption. It has been 
‘stimated that approximately t 00.000 tons of natural soda were 
produced in 1938. Sodium sulphate is also produced from natural 
Tservoirs in California, Texas, Nevada, and Wyoming. Sodium 
:uli)hate is the only alkali imported in significant quantities, all the 
others being ex[)orlcd. 

According to the review of the alkali and chlorine industries in 
Yol. 46, No. 2 (1939) of Chemical & Metallurgical Engineering, 
he major industrial uses for soda ash, caustic and chlorine were 
is follows: Estimated di-stribution in short tons of soda ash sales 
o the con.suming industries in the United States for 1938 were; 
glass, 630,000; chemicals, 595.000; soap, 185,000; cleansers and 
modified sodas, 110.000; pulp and paper, 80,000; water softeners. 
33.000: textiles, 30,000; petroleum refining, 11,500; exports, 50,- 
000; miscellaneous, 112,500; total, 1,837,000. The estimated dis- 
ribution in short tons of caustic soda sales to the consuming in- 
lu.stries in the United States for 1938 were: rayon and cellulose 
ilm, 155,000; chemicals, 134,000; petroleum refining, 96,000; 
oap, 92.000; lye, 40,000; textiles, 36,000; pulp and paper, 35,000; 
'egetable oil, 17,000; rubber reclaiming, n.ooo; exports, 100,000; 
miscellaneous, 6H.000; total, 7S4.000. The estimated production 
f chlorine in 1938 was 420,000 Ions. In 1936 the chlorine pro¬ 
duced was distributed among the con.suming industries in the fol¬ 
lowing percentages: production of chemicals, 5^4 i bleaching pulp, 
304' ; sanitation, ()*}c \ bleaching textiles, 57;.; miscellaneous, S%. 
According to the Census of Manufactures, U S. Dept, of Com¬ 
merce, 142,161 tons of sodium bicarbonate were produced in 1937. 

Biblioorapiiv.—T he literature on the alkali industry may be found 
in the regular technical periodicals such as the J. Am. Ckem. Soc.; 
J. Phys. Chent.; Ind. Eng. Chem.; J. Sor. Chnn. Ind.; Trans. Elcrtro- 
fhrm. Sor.; Z. Eleklrochem.; Z. phy.dk. Chrnt.; Z. angew. Chem.; etc. 
The following works may also be consulted: G. Lunge, The Manufac¬ 
ture of Sulphuric Acid and Alkali, vols. 2 and 3 (1909-11) ; Thorpe’s 
Dictionary of Applied Chemistry (revised cd. 1927); H. Schreib, Die 
Fabrikation drr Soda nach dem Ammoniaksverfahren (1905); H. 
Tedesco, Siudien iiher den Ammoniaksoda Prozrss (1910) ; H. Molitor, 
Die Fabrikation der Soda (1925); J. R. Partington. The Alkali In¬ 
dustry (1925); Te-Pang Hnu, ‘'Manufacture of Soda,” A.C.S. Mono- 
raph Scries No. 65 (1933!; J. E. Teeple, “Industrial Development of 
carles Lake Brines.” A.C.S. Monograph Series No. 49 (1929); A. J. 
Allmand and H. J. T. Ellingham, The Principles of Applied Electro¬ 
chemistry (2nd ed.. 1924); C. L. Mantell, “Industrial Electrochem¬ 
istry,” Chemical Engineering Series (1931)- Consult also the Annual 
Reports on Alkali (Govt, pub.) (I. E. M.) 

ALKALIMETRY, the determination of the quantity of 
available base in a sara^e of material. (See Chemistry: Analyti¬ 
cal Chemistry.) 

ALKALINE EARTHS. By the early chemists, the term 
earth was used to denote those non-metallic substances which 
were insoluble in water and w'ere unaffected by strong heating; 
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and as some of these substances (e.g. lime) were found to be 
very similar in properties to those of the alkalis, they were called 
alkaline earths. The alkaline earths, lime, stronlia and baryta, 
were assumed to be elements until 1807, when Sir H. Davy 
showed that they were oxides respectively of the metals, calcium, 
strontium and barium. The metals are never found in the unconi- 
bined condition, but occur most often in the form of carbonates 
and sulphates: they form oxides of the type RO, and peroxides 
of the type RO*. The oxides of type RO are soluble in water, 
with generation of heat ic.g.^ the slaking of lime); the resulting 
solution possesses a strongly alkaline reaction, due to the presence 
of the hydroxide R(OH>2 which rapidly absorbs carbon dioxide 
on exposure. These oxides and hydroxides are basic in character 
and dissolve readily in acids with the formation of the correspond¬ 
ing salts. As the atomic weight of the elements increases, it is 
found that the solubility of the hydroxides in water increases 
although that of the sulphates decreases. 

The metals calcium, strontium and barium oxidize rapidly on 
exposure. Their salts usually crystallize well, the chlorides and 
nitrates dissolve readily in water, whilst the carbonates, phos¬ 
phates and sulphates are either very sparingly soluble or insoluble 
in water. 

ALKALI SOILS. The term "alkali’’ is applied to those soils 
in which soluble sails have accumulated in amounts sulTicient to 
cause injury to plant life. The toxic limit varies with the chemical 
composition of the soluble salts and also depends upon the variety 
of crop plants grown in the region. Soils of this character are 
usually found in regions of low rainfall, their origin being traced 
to the insufficiency of moisture to wash out and carry away the 
excess of soluble salts rc.sulting from the weathering of the parent 
soil material. Under certain conditions the soluble .salts accumu¬ 
late at the surface, while under other conditions the greatest 
accumulation of .soluble salts is found in a soil layer at some 
distance below the surface and varying with the dej)th to which 
the light rainfall of the region penetrates the soil or the depth to 
the water table. Extensive studies of alkali .soils have been made 
in America, Egypt, Hungary and other countries where arid or 
semi-arid conditions have resulted in the accuniulation in the soil 
of harmful cjuaiitities of soluble salts. The salts that most 
frequently predominate are the carbonates, chlorides and sul¬ 
phates of sodium, magnesium and calcium, or a mixture of two 
or more of these salts, but other forms may be encountered. 
Under the broad definition of alkali soil the reaction is not 
necessarily alkaline, but under certain conditions the predom¬ 
inating salt may be. neutral, as in the vicinity of Great Salt Lake, 
Utah, where sodium chloride is present in abundance. 

Alkali is commonly designated as white alkali or as black 
alkali, depending upon the appearance of the incrustations cau.scd 
by excessive accumulations at the surface of the soil. Usually 
when large quantities of sodium chloride or sodium sulphate 
accumulate at the surface thtdr presence is marked by white 
incrustations, hence the term white alkali. Since sodium car¬ 
bonate. when present in large quantities atUicks the vegetable 
matter of the soil, causing a dark browm stain, it is frequently 
called black alkali. This clas-sificalion is not entirely satisfactory 
since a much less harmful .salt, such as sodium chloride, may 
likewise impart a dark stain to the soil surface. Since the salts 
of which the alkali is composed are readily soluble in water, it is 
evident that, while they will remain inactive in a dry soil, they 
will dissolve when water is added and will move with the moisture. 
Farmers living in arid regions are familiar wdth the fact that parts 
of their fields heavily encrusted with alkali show no such crusts 
after heavy rains or after the application of irrigation water. The 
salts dissolve in the water and move down into the soil but again 
make their appearance at the surface as the water rises and 
evaporates leaving the salts behind. Many farmers in a new 
irrigation district have found to their dismay tliat after a few 
years of irrigation practice, alkali has appeared at unexpected 
places. If sufficient water is added not only to dissolve and start 
a downward movement of the salts, but also to leach them away 
into the country drainage, no harmful accumulation will,occur. 
In many irrigated areas the greater part of the alkali accumula¬ 


tions in cultivated fields is the result of seepage, by which the 
soluble salts are moved from higher to. the lower areas where there 
is a tendency for the drainage water to collect. Such accumula¬ 
tions can be prevented if precautions are taken to provide suitable 
drainage at the time the irrigation project is undertaken. Ext^- 
sive studies of methods for the reclamation of alkali soils in dif¬ 
ferent areas have been made and it ha.s been demonstrated that 
W'herc adequate drainage is provided and irrigation water of good 
quality is available, reclamation can be accomplished. 

Bibliography.— -C. W. Dorsey, “Alkali Soils of the United Stales,” 
in US. Dept. Agr. Bur. SaUs Bui. (i90<j) i F. S. Harris, Soil Alkali; 
its Origin, Nature and Treatment Ui).20) ; W. P. Kelley, “The 
present status of alkali,” and P. L. Hibbard, “.\lkali Soils, origin, 
c.Kamination and management" in Cal. Agr. Exp. Sta. Circ. 2tg 
uo.’o) and 202 (1915) respectively; W. P. Kelley, “Variability of 
Alkali soil" and A. F. von Sigmond, “Contribution to the theory 
of the origin of alkali soils,” in Soil. Sci. 14 ( 1922 ) and 21 ( 1926 ) 
resfH’ctivcly; F. T. Shutl, “Alkali soils; their Nature and Reclamation" 
in Canada Dept. Agr. Bui. 21 (1923) ; “Hungarian Alkali Soils and 
Mpth<»ds of Their Reclamation” (Cal. Agr. Exp. Sta., rqay). A. G. 
McCall, Physical Properties of the, SoU (1908) and Studies of Soils 
(1915). (A. G. McC.) 

ALKALOIDS. For reasons given below, it is not possible to 
give a precise definition of this term, although to the chemist 
there is no ambiguity in its use. Man had from very early times 
drugs, but his knowledge of the alkaloids themselves began little 
more than a century ago. In 1803 Derosne observed that a syrupy 
extract of opium(i7.r.),when diluted with water, deposited crystal¬ 
line matter, which he separated and purified and so prepared the 
first alkaloid, probably impure narcotine U/.v ). He attempted to 
improve the yield by adding alkali to the diluted opium syrup and 
obtained a different substance, which undoubtedly contained the 
alkaloid morphine (q.v.). About the same time Seguin made simi¬ 
lar observations and also had morphine in his hands. But the 
crowning achievement of first isolating a typical alkaloid in a pure 
state and de.scribing its pirojx'rtic.s in unmistakable terms was re¬ 
served for Sertiirner. who in i8i6 was alilc to announce that he 
had found a new organic, alkaline, salt-forming base, apparently 
related to ammonia, of which he had prepared a number of salts 
and whose physiological action he had been able to demonstrate. 
Meanwhile, in 2810. B. A. Gomes, by treating an alcoholic extract 
of cinchona bark (q.v.) with alkali, obtained a precipitate, which 
he purified by crystallization from alcohol and called ‘‘cin- 
chonino.” Houlou-Labillardierc ob.served its basic properties and 
brought it to the notice of his friends Pelletier and Caventou, who, 
guided by Scriiimer's de.scription of mor[)hinc as an “organic 
alkali," were able to show in j 8 'o that "cinrhonino" was a mixture 
of two substances, which they named quinine and cinchonine. Be¬ 
tween 1817 and 1840 practically all the mure important alkaloids 
were isolated, including veratrine, strychnine, pi|)erinc, caffeine, 
(juininc, berberinc, coniine, atropine, codeine, (hebainc (qq.v.), 
cinchonine (see CTncho.va), hyoscyaminc {sfr Hyoscyamine), 
emetine, curarinc. quinidine, aconitine and colchicine. 

Definition, —The two points Sertiirner .stressed in his descrij) 
tinn of moiqffiine—its basic, salt-forming, arnmonin-like character 
and its physiological action—would be enough upon which to 
frame a definition of the term alkaloid, were it not for the fact 
that since then substances such a.s methylamine and amino-acids, 
such as asparagine and betaine. ha\e been found in yilant.'W A 
growing knowledge of the intimate .siruilure of some typical alka¬ 
loids. led at one time to confining the term to naturally-occurring 
derivatives of pyridine (q.v.), which is a structural feature of the 
majority of known alkaloids; further knowledge, however, made il 
clear that pyridine formed no part of the structure of some alka¬ 
loids and this narrow definition had to be aliandoned. With our 
present knowledge, alkidoids may l>e defined as relatively complex, 
basic substances, occurring naturally and exhibiting physiological 
action. The .simple substancc.s already referred to, such as 
methylamine, asyiaraginc and betaine, together with tho.se formerly 
known as “animal alkaloids," have been grouped together by 
Barger as “simple natural bases,” though it is difficult to draw 
the dividing line. 

General and Special Interest of Alkaloids. —Everyone is 
familiar with the physiological action of alkaloids, e.g,, quinine is 
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naturally asscnialed with malaria, niorphino iq v.) with the relief 
of pain, totainc {q,v.) with minor surgical operations and atro¬ 
pine {q.v.) with the skilled work of the oculist. The chemist on 
the other hand look.s upon alkaloids as fascinating problems for 
the e.’cercisc of his technicjue and imagination. He has devoted 
niu(h attimtion to devising methods for their detection, isolation 
and puritu ation; and he has displayed considerable ingenuity in 
splitting them info recognizable fragments, and so acquiring such a 
knowledge <jf their intimate structure as will provide a basis for 
proflucing them at will in the laboratory. He has begun to take an 
itilerest al.so in the reasem for the oc( urrence of these things in 
plant s and the methods by whi( h lin y are produced in nature; 
and one of his aims is to place the pharmacology {q.v.) of alka¬ 
loids on a sound chemical basis; so that he may know, for exam- 
I)le, the nature of the ihemi(al adion which takes place when a 
neutral salt of co< aine is appli<-<l to a nerve-ending and local anaes¬ 
thesia ensiK's, and is able to exi)lain the remarkable sjxjcific lox- 
iiiiy of (juinine and emetine to the protozoa which cau.se malaria 
and amoel>ic: tjysentery, respectively, ii» man. 

Ov'er Hoo alkaloi<ls are knowm but of these otdy about 24 arc in 
(oirirnofi u.se, chiefly in inedii ine, though some of (hem find other 
outlets, eg, strychnine as a vermin killer, (juinine and pilocarpine 
as cosmetics, while (crlain of the cinchona alkaloids are used for 
rendering wajollen textiles moth-[)r()(if. They arc comparatively 
restricted in their distribution among plants, occurring chielly in 
the Rubiaceae, Papaveraceae, !■ mnariaieae, Solanaceae, Legumi- 
nosae and Apoiynaceae, and to a less e.\tenl in the Rosaccae, 
(iraminac cae, Labiatae ami (.'om|M)sitae. V\'here alkaloids do occur 
they are to be found in all jjarts of the j)Iants, but es{)ecially in 
the barks and fruit-rinds of [lerennial siiecie.s, the leaves and seeds 
of annual plants ami the roots of biennials. They tend to accu- 
mulale in those iiarts of a plant which are thrown off at (he end of 
the growing season, ami this is one of the principal arguments for 
the vic’w that alkaloids are of no use (0 plants, but are mere waste 
products of melab(;lism. 

Detection and Preparation of Alkaloids. —The processes 
by \vhi» li alkaloids are obtained from plants defnaid upon the 
(omplele extraction of the dry ground material (bark, roots, 
leaves or seecL) W'ith a suitable scclvent, usually alcohol or slightly 
acidibed water. The solvent is then distilled off in vacuo and the 
resulting extrac t diluted with w^ater, made distinctly acid, if ncc- 
c'ssary, and left to stand to deposit impurities. It i.s next made 
alkaline, preferably with sodium carbonate or ammonia, when (he 
bulk of the alkaloid is usually precipitated and can be filtered off. 
If the alkaloid is soluble in water, othcT devices involving the use 
of immiscible solvents (i.e., liquids which, when shaken with 
watery lluids, will remove soluble substames therefrom and then 
form a sc'fiarate layer) and .sometinu's SjH'cial j>recipitants or ab¬ 
sorbents ha\e to be acloiitetl. Thc'.se processes almost invariaiily 
>ielcl a mi.vture of alkaloids, since the latter rarely occur singly in 
plants. The separation of these mixtures into their comiwncnts 
can gc'nerally be achieved (a) by treating the mixture of bases 
with various solvents in turn, ami {/)i by converting the partially 
separated components into salts by exa^ t neutralization with acids 
and fractional ciystallization of the salts. These proce.sses have 
to Ik‘ reiH-atecl until there are no longer changes in the physical 
and chemical properiic's of the fractions. Each kind of alkaloidal 
jdant reciiiires different treatment and long e.vperience has enabled 
the processes to be greatly simplified lor most of the alkaloiils 
which are procluced on :i large scale for use in medicine, though 
on the other hand the standard of purity recjuired in these is con¬ 
stantly rising. The b.ilaiue between quality and cxi»cn-se of pro¬ 
duction is settled |HTiocli(ally by the standards set up for medic¬ 
inal alkaloids and their salts in the various national pharmaco¬ 
peias (c;.T’ ). The criteria of purity for alkaloids are the same as 
those for any other organic chenncal, viz., determination of physi¬ 
cal constanls such as melting point, boiling point, optical rotation 
anej the c hemical compo.sition as determined by ultimate analysis 
(^ct’ C'm:MisrR\; AmilvtUal). These, (he methods of the research 
laboratory, are those which the works chemist and the analyst 
must always have in mind as the ultimate court of apiocal in 
evolving their short routes to control of quality in alkaloids. 


The analytical work of the toxicologist in connection with alka- 
loid.s is important. The methods by which poisonous alkaloids are 
extracted from viscera and stomach contents do not differ in prin¬ 
ciple from those for the extraction of alkaloids from plant mate¬ 
rial, but in these cases the problem is greatly complicated by the 
risks of loss by decomposition of the small quantities of alkaloid 
to be recovered. The usual methods of purification and conversion 
into identifiable derivatives cannot be applied to these minute 
quantities; so use has to be made of crystalline form, colour tests 
which mo.st of the alkaloids give with certain reagents, or in a few 
cases special pharmacological tests, methods which are perfectly 
satisfactory in the hands of experts. 

Determination of the Intimate Structure of Alkaloids. 
—A few of the alkaloids are liquid and volatile and contain only 
three elemenLs—carbon, hydrogen and nitrogen; but most of them 
contain oxygen in atkiition, and are colourless, crystalline solids. 
Most alkaloids arc o|)tically active (.see Stkk 1:0ciii:. mistry) and 
in a few cases the .salts show an optical activity opposite in kind 
to that of the base. Regarding the alkaloids as extensively substi¬ 
tuted ammonias, tho.se (ontaining two atoms of nitrogen should be 
capable of forming salts containing two molecules of monobasic 
acids, and this is so with some alkaloids such a.s quinine, 
r3oH--iO.N2 (q.v.), hut quite frc(iuen(ly, as in the case of strych¬ 
nine (q.v.), also containing two atoms of nitrogen, the alkaloid 
combines with only one molecule of a monobasic acid, so that its 
hydrotbioridc is rer>resented by the formula C;iH2.(-)2X2, H('l, and 
(his difference in the basicity of the two nitrogen atoms must be 
taken into account in assigning constitutional formulae (see 
Chi.mistky: Or^nnicA to such alkaloids. 

In most cases the nitrogen atoms arc tertiary, that is, each is 
united to three different carbon atoms, one of whii.h in such cases 
is g(Tierally in a methyl group, so that the state of such nitrogen 
atoms can be graphically represented by ((/). 

- - C 
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Such a group is called a nu'thylimino-group, and a method of 
estimating these in alkaloids has been devisecl. Sometimes a sec¬ 
ondary nitrogen group i.s present, c.g., ammonia, NH.i. in which 
only two of the hydrogen atoms have been replaced by carlion 
linkages (h). The hydrogen of a secondary nitnigen group can in 
most cases l)e replaced in an alkaloid by a methyl group, and the 
secondary nitrogen (,/>) is thereby converted into a methylimino- 
group {a) w'hich can be estimated. 

Ity similar means it is \u)ssible to discover how* the oxygen 
atoms in an alkaloid are built into the molecule. Most frequently 
they are present as hydroxyl (OH) groups or derivatives of such 
groups, such as melhoxy ( OCH 3 ), acetoxy (O-CXdLll-i) or ben- 
zoxy (O r()-C\H:.)- Occasionally a carboxyl group ( C'OOH) is 
present, cither as such or linkecl up wdlh the nitrogen to form a 
betaine (q.v.) or with its hydrogen atom replaced by methyl 
forming a methyl ester. There are now well-established methods 
of ascertaining the presence or absence of all these various types 
of groups, and after a preliminary investigation of a new alkaloid 
in this fashion the chemist arrives at a point at which he can write 
the emi)irical formula of the alkaloid in some such extended form 
as (c), that is, he has still to ascertain how the alkaloidal nucleus, 
consisting of x carbon atoms and y hydrogen atoms is built up, 
and how the groups showm in brackets are built into it. This 
further information is generally obtained by breaking up the 
alkaloid chemically into small fragments, examining each of the 
pieces in the same wav' as the parent alkaloid was examined, and 
going on with this process until a recognizable fragment, which 
may be any one of the thousands of known organic compounds, is 
found. With that first clue to guide him, and within the limits 
rigidly prescril^cd by all he knows as to the composition and 
reactions of the alkaloid, the chemist can then proceed to visualize 
a constitutional formula, lliis breaking-dow’ti process is generally 
accomplished by carefully regulated oxidation of the alkaloid, 
with such agents as potassium loerraanganate, chromic acid or 
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nitric acid, substances which bum off a few carbon atoms at a j 
time leaving products which generally become simpler in char¬ 
acter; or a more complicated process called “exhaustive methyla- 
tion” may be used, in which the nitrogen atom of a carbon- 
nitrogen ring is loaded with substituents until it breaks from its 
cyclic carbon attachments leaving fragments either recognizable 
or convertible into recognizable substances. 

The Opium Alkaloids. —Oi)ium (q.v.) contains at least 25 
alkaloids of which morphine iq.v.) is by far the most important, 
followed by codeine (morphine methyl ether), narcotinc, papa¬ 
verine {qq.v.), thebaine and protopinc. Much progress has been 
made in the determination of the intimate structure of the alka¬ 
loids of opium and they can all be regarded in a broad sense as 
derivatives of isoquinolinc. Thus the five minor alkaloids, papa¬ 
verine, laudanosine, codamine, laudanine and laudanidinc, form a 
group of substituted /-benzylisoquinolines; narcotine and narceine 
(q.v.) are /-meconylisoquinolines, and as the mcconyl residue 
(Ti.C6H2(OMc)2.CO.O itself can he regarded as derived from 
benzyl, Cr.Hs CHj; all seven alkaloids are derivatives of /-bcnzyl- 
isoquinoline. 

The next group of opium alkaloids, morphine, codeine and the¬ 
baine, arc more condensed and more conqilcx in structure. The 
simplest member of the group to which they belong is glaucine, 
found in the yellow-horned po])]))', CiluKcium lute urn, but not in 
the opium poppy. Glaucine has been synthesized from lautianosine 
by a .simple reaction, which gives rise to a phenanthrene 
complc-x by internal condcn.sation within the henzyli.soquinolirfr 
structure and so this whole group of alkaloids is coru’cniently 
spoken of as the phenanthrene group. Synthesis of the simpler 
members of this group is in progress, but their repre.senfatives in 
opium, the three alkaloid.s just mentioned, constitute an interesting 
variation on the typical structure of the phenanthrene group and 
for them possible formulae—of which tho.se of P.schorr (1905), 
Knorr and Horlein (1906). and (iulland and Robinson (1923) 
may be mentioned—are still being discussed. 

A third group is represented in opium by two members, proto¬ 
pine and cryptopine. The former is almost the typical alkaloid 
of (he poppy order (Papaverateae) since it has lieen found in 
most species of this order, the alkaloids of which have been 
systematically examined. This group can be regarded as developed 
from berberine (q.v.), though curiously enouch no alkaloids of 
the berberine type have Iv'cn found in any member of the poppy 
order. Their intimate structure has been determined by W. H. 
Perkin, in whose laboratory l)Oth protopine and cry[)topine have 
been synthesized (1926). 

(Sec also Ephf.drink; Hyorastink; NuaniNF.; Piukakpin’e; 
PuRi.NF.s; Scopolaminf; Spaktei.ve; Chemistry: Orf'ariic, Uet- 
erocyclic Division.) 

Bini.ioGRAPiiY. — R. Wolffenstcin, Dir Pfianzni-Alkaloide (1922); 
T. A. Henry, The Plant Alkaloids (1924); A. R. Cushny, Pharma- 
rolofiy ond Therapt’Ulic.s or the Action oj Drn^.s (1924); ( 1 . Trier, 
Die .Alkalolde (1927) ; Allen's Commercial Organic Analysis (1927, 5th 
ed ) ; .\. J. ("lark, Applied Pharmacology (1927). Sec also Annual Re¬ 
ports on the Progress of Chemistry; Annual Reports of the Progress of 
Applied Chemistry; and the current edition.s of the pharmacoporia.s 
of Germany, Great Britain and the United States, (T. A. H.) 

ALKANET, a plant, Alkanna or Anchusa tinctoria, of the 
family Boraginaceae, also known as orchanet, dyer’s bugloss, 
Spanish bugloss or bugloss of Languedoc, which is grown in the 
south of I’rance and on the shores of the Levant. Its root yields a 
fine red colouring matter which has been used to tint tinctures, 
oils, wines, varnishes, etc. 

AL-KASR AL KEBIR: see Kasr al Kebir. 

ALKMAAR, town in the province of North Holland. Neth¬ 
erlands, 24J mi. by rail north-north-west of Amsterdam, communi¬ 
cating with Haarlem and Amsterdam, and on the North Holland 
canal. Pop. (1940) 31.774. The name Alkmaar (“all sea”) first 
occurs in the 10th century and recalls the original situation of 
a fishing village in the midst of marshes and lakes. The first 
charter was dated 1254; charters (14.36 and 1437) of Philip the 
Good of Burgundy established an oligarchy on grounds of ppc- 
vious mismanagement; much damage was done in wars between | 
Hollanders and ITisians. and the Gelderlanders and Frisians I 


captured the town in 1517. 1» 1573 it successfully sustained a 
siege by the Spaniards. It acquired an important trade after 
reclamation of the surrounding swamps from 1685 onwards. In 
1799 it gave its name to a convention by which the Russo-Brilish 
army cvacu.ited Holland. It is a typical North Holland town, 
with tree-lined canals and brightly coloured 17th century houses. 
The city walls have been replaced by boulevards and there is a 
park with a monument commemorating the siege by the Spaniards 
in 1573. The (iroote Kerk (1470-1498) has the tomb ol Floris 
V., count of Holland (d. 1296). In the town hall (1507) are the 
library and a small museum with two pictures by Caesar van 
Everdingen. who. with his brother Allart van Everciingen (q.v.). 
was a native of the town. The weigh-house (i.s8:t has a. quaint 
gable and tower. Alkmaar has a flourishing butter and chee.se 
trade, and is a centre of chce.se exiiort. It Ts also a considerable 
market town. Tramways connect Alkmaar with Egmond and the 
summer resort of Bergen, sheltered bv woods and dunc.s. 

ALLACCI, LEONE (Leo Ai.l.ath s) (1586-1060'). Greek 
scholar and theologian, and a voluminous writer, was born in the 
island of Chios. His early years were passed in Calabria and at 
Rome, where he finally settled as leacher of Greek al the (.ireek 
college, at (he same time devoting himself to (he .study of clas.sics 
and theology. Allacci was sent to superintend the remov*al to 
Rome of the 19O ca.ses of mss, from Heidelberg pre.sentcd by the 
elector Maximilian of Bavaria to Tope Gregtmy NV. Thi.s collec¬ 
tion (bihUoihvca Palathui) w.is incorf)oraled with the Vatican 
library. On the death of Gregory. Allacci became librarian to 
Cardinal Berberini, and subsecinently (rooi) librarian of the 
Vatican, which j)ost he held till his death. 

BinnotatAriiY.- See Stephanas ('.ratli. i.eonis AllatH vita (published 
in the I^'ova Bibliotheca Patrum) ', (’urzii) Ma/zi, Leone Allacci e la 
Palatina di Heidelberg (lialogn.i, K, lagrauil, Biblingraphic 

helHnique du sithlc, iii. 435-47' ('895); L. IVti('.s article 

in A. \'arant’s Diettonnatre de iheologie, cols. 830-833 11900). 

ALLAH, the Arabic name used by Muslims of all nationali¬ 
ties for the one true God, compounded of al, the definite article, 
and iliifi, a god. The same word is found in Hebrew and Aramaic 
as well as in ancient Arabic (Sabaeari). 

Bnu looRArirv. —l.ane’.s Arabic-Lnglvh Lexicon, p. 82; J. Well- 
h.-iusen, Rcste arabischen Heidentums, p. 117 scq. (1897). 

ALLAHABAD, a city of British India, the capital of the 
United Provinces of Agra and Giulh, giving its name to a district 
and a tlivision. The city (pop. 2()0,630 in i(;4i ) is situated at the 
continence of the Ganges and the Jumna rivers. 564 mi. from Cal¬ 
cutta by rail. Its most conspicuous feature is the fort, at the junc¬ 
tion of the rivers. It contains one of Asoka’s pillars; the re¬ 
mains of a splendid palace, erected by the Em|it‘ror Akbar, and 
once a favourite residence of bis; and an important arsenal. Out- 
'iidc (he fort the places of niosi historic interest are the tomb and 
gardens of Khasru. the son of the Emperor Jehangir. and the 
Jama Masjid or Great Mos(iue Allafiabad (Illahaliad) was the 
nam(‘ given to (he city when Akbar built the fort. To the Hindus 
it is still known by its ancient name of i‘rag or I’rayag (“place of 
.sacrifice”), and is a noted resort of Hindu jiilgrimage. A bathing 
festival, known as the Magh-jmda. is held at the, confluence of the 
rivers during the Hindu month of Magh. It is attended by as 
many as 250.000 persons in ordin.iry years and every twelfth year 
it liccome.s (he Kurnbh-Mela, when as many as a million devotees 
crowd to it from all parts of India. Allahabad wa.s taken by 
the British in 1765 from the wazir of Oudh, restored to him in 
1771, and by him finally ceded together with the district to the 
British in i8of, in commutation of the subsidy which the wazir 
had agreed to pay for Briti-h protection. During the Mutiny of 
1857 (see Endian Mutiny) Allahabad became the scene of one 
of the most serious outbreaks and massacres which occurred in 
the North-Western IVovince.s. The fort was held by a little garri¬ 
son of Europeans and loyal Sikhs, until it was relieved by (ien. 
Neill on Jung 11 of that year. 

The modern buildings of Allahabad include Government Hou.se, 
the High Court, the University, the Mayo memorial and town hall, 
the Muir central college, the Thornhill and Mayne memorial 
library and museum, the Naini lenlra! jail and the Anglican and 
Roman Catholic cathedrals. Both rivers are crossed by fine rail- 
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way bridge.s; and the place is an important railway centre. The 
military cantonments contain accommodation for all three arms 
and arc the headquarters of a brigade. At Allahabad was pub¬ 
lished, until it was removed to Lucknow in lo.tv tlie Pioneer, 
[xrhaps the best know'n [)arK“r in India. It is the home of the 
parent university of the provinces, from which mo.st of the others 
havT branched off; and it i.s a centre of nurnerou.s educational 
and mis.sionary in.stitutions. 

The district of Allahabad has an area of 2,798 sq.ini. In shape 
it is an irregular oblong, and it is very dithcuJt to define its boun¬ 
daries, as at one extremity it wanders into Oudh, while on the 
south the villages of the state of Rewa and those of this district 
are intenningled. d'he Jumna and the (ianges enclose within their 
angle a fertile trad well irrigated with tanks and wells. The East 
Indian railway arnl the Grand Trunk road afford the principal 
imraus of land communication. Lop. (1941) 1,812,981. 

Tlie present division of Allahabad has an area of 10.102 .sq.mi. 
Population in 1941 was 6,014,Hi,p It comprises the five districts 
of Parrukhabad, Klawah, ('awnpore, I'alelipur and Allahabad. 

ALLAMANDA, named after J. N. .S. Allamand (1713-87), 
of Leyden, a genus of shrubby, evergreen climbers, many with 
showy tlowers, belonging to the family Apocynaccae, and a native 
of tropical Ameriia. 

ALLAN, DAVID (1 7.,}4-i 7(;01, Scotti.sh historical painter, 
was born at Alloa. On leaving l oulisV. atademy of painting at 
Glasgow U ;<•-') Lord Gathcarl and Erskine of Mur furnished 
him with the means of pro( reding to Rome (17O4), where he 
remained for a numlxT of years. Returning from Rome in 1777, 
he lived lor a time in London. In 17H0 he removed to Edinburgh, 
where he was appointed dim tor and master of the Academy of 
Arts. 'Phere he [tainted and etched in actualint a variety of works, 
those by which he is best known—as the “Scotch Wedding," the 
“Highland Daiuc-,’’ the “ReiHaiLmcc Stool," and his “Illustrations 
of the Gentle Shepherd"—all being remarkable for their comic 
humour Allan died at l^dinburgh on Aug. 6, 1796. 

ALLAN, SIR HUGH (iSio- 1882), Ganadian financier, was 
born on Sept .oj, i.sio, at Saltcoats, Ayrshire, Scotland. lie emi¬ 
grated (o Ganada in and in iS.^i entered the employ of 

the chief shipbuilding and grain-shipping firm of Montreal, of 
which he became a junior partner in 1835. In 1853 he organized 
the Allan line of stiMin.shiics, plying between Montreal, Liverpool 
and Glasgow; till his death he was closi'ly associated with the 
commercial growl h atnl i>rosiH’rity of Ganada, and in 1871 w'as 
knighted in recognition of his .services. In 1S72-73 he obtained 
from (he Canadian Government a charter for building the Gana¬ 
dian Pacilic railway, but (he disclosures made with reference to 
his contributions to the funds of the Conservative Party led to 
the I’acific scandal (.uv- Canada; Uhtory), and that company 
was soon afterwards dissolved. He died in Edinburgh on Dec. 9 
J8H2. 

Acf j. (.'. Dent, Canadinn PorlraU Gallery (1881). 

ALLAN, SIR WILLIAM (lySj-iSsot. Scottish historical 

painter, was born in Edinburgh, and studied at the sehool of 
design in hi.s naii\e city. Allan sihuU some years in Russia be¬ 
tween 1805 and 1814 and travelled exlen.sively in Southern 
Russia, bringing back a [Kirtlolio of vivid sketches which pro¬ 
vided material for much of his later work. In 1814 he returned 
to Edinburgh and in the two following years exhibited at the 
Royal Academy “The (.'irca.ssian Captives" and “Bashkirs con¬ 
ducting Convicts to Siberia." In the next 20 years he estal)- 
ii.shetl his fame by (he illustration of Scotti.sh history in a series 
of works which included “Archbishop Sharon; on Magus Moor"; 
“John Knox admoni.shing Mary fjucen of Scots" (1S23). engraved 
by Burnet; “Mary (.^ueen of Scots signing her Abdication" (1S24) ; 
and “Regent Murray shot by Hamilton of Bolhwadlhaugh." The 
last subject procured his election as A.R.2\. (1825). In 1834 
he visited S[)ain and Morocco, and in 1841 went again to St. 
Petersburg, when he undertook, at the request of the tsar, his 
“Peter the Great teaching his Sulijecls the Art of Shipbuilding", 
exhibittMl in London in 1S45, and bought for the Winter Palace 
of St. Petersburg. Allan re ceived many honours, including that of 
knighthood in 1842^ He died on Feb. 22, 1850. 


ALLAN-DESPR^AXrX. LOUISE ROSALIE (i8io- 

1856), French actress, was “discovered" by Talma in Brussels 
as a child, when she played Joas. She played children’s and then 
ingenue parts at the Th^tre Frangais, and in 1831 began to play 
at the Gymnase. During her six years at the Gymnase she made 
a great name. Madame Allan (she married an actor in the Gym- 
na-sc company) then went to St. Petersburg, and there discovered 
Un Caprice by Alfred de Mu.sset, made a success of it, and on her 
return to Paris chose it for her reappearance at the Theatre Fran- 
<;ais. This was the beginning of Alfred de Musset’s success as a 
dramatist. Madame Allan held her own as an actress even when 
she appeared by the side of Rachel. She died at the height of her 
success in i8«;6. 

ALLANTOIN is found in the allantoic liquid of the cow, 
and in the urine of sucking calves. It forms glancing prisms of 
neutral reaction slightly soluble in water. It can be obtained by 
the oxidation of uric acid by means of lead dioxide, manganese 
dioxide, ozone or pota.ssium permanganate, and has been synthe¬ 
sized by E. Grimaux by heating one part of glyoxylic acid with 
tw'o parts of urea (q.v.) for ten hours at 100° C. It is the 
diurcide of glyoxylic acid, with the formula 

A’T I - (II - N H - CO - NIL 
('(),; I 
^NII-CO 

ALLARGANDO (Ital.), a musical term indicating a slacken¬ 
ing of the speed and a general increase of wanght and breadth in 
the style of [lerformance. 

ALLBUTT, SIR THOMAS CLIFFORD (1830-1925), 

BritLsh [ibysician, was born at Dewsbury, Yorkshire, July 20 
1830. Educated at St. Peter’s school, York, and Cains college, 
Cambridge, he studied medicine at St. George's hospital, London, 
and afterwards in Paris, subsequently practi.sing in London and 
Leeds. He carried out much valuable work on the pathology of 
the nervous system, and made imiiortant investigations of tetanus 
and hydrophobia, devoting, in addition, considerable time to 
ophthalmoscopy and inventing the short clinical thermometer. 

He was consulting physician to many institutions and from 
1S89 to iSq 2 was a commissioner in lunacy. In 1892 he became 
regius profe.ssor of physic at Cambridge, in 1907 was created 
K.(".B. and in 1920 a pri\y councillor. He died at Cambridge, 
Feb. 22, 1925. 

Bihliooraiuiv.—A llbutt's published w'orks include The Use of the 
Ophthalmoscope in Diseases (1871); On Scrofulous Neck (1885); 
Disrnses of the Heart (Lane Lectures, t8o6) ; Historical Relations of 
Mnfutnr and Sur^rry (iqo.s); Greek Medicine in Rome (Fitzpatrick 
lectures, igoQ-10); Diseases of the Arteries and Atif^ina Pectoris 
(1915); Science in the School (1Q17) and Notes on the Composition 
of Srienliftr Papers (3rd ed., IQ23). He also edited A System of 
Medicine .lud A System of Gynaecology (1896, 1899, 1907). 

ALLEGHENY MOUNTAINS or THE ALLEGHE¬ 
NIES, a name formerly applied to all the Appalachian mountains 
(q.v.). and now', sometimes, to all that system lying west and 
south of the Hudson river, being steep and narrow-crested in 
Pennsylvania (1,500-1,800ft.), in Maryland, Virginia and West 
Virginia rising to above 4,000ft. and with broader crests. It is 
also used to include the ridges (the Allegheny ridges) parallel to 
the Blue ridge; the north-w'estem part of this region is called the 
Allegheny Front, and is characterized by a bold south-eastward 
facing c.scariiment and a gentle north-westward slope. The Alle¬ 
gheny plateau is the north-westernmost division of the Appala¬ 
chian system; it is an eroded mass of sedimentary rock sloping 
north-westward to the Lake plains in the region of the Great Lakes 
and reaching south-west from the Catskill (jcc Catskill Moun¬ 
tains ) region of New York slate to the Cumberland plateau region 
in Tennessee. The Alleghenies, which once formed a barrier to 
western communication, have long since been crossed by numerous 
railways and highways which follow the lower elevations or the 
“water gaps” of the eastward-flowing streams. 

ALLEGHENY RIVER, a river of Pennsylvania and New 
York and the principal tributary of the Ohio river, whose source 
is the confluence of the Allegheny and the MonongaJbela at Pitts¬ 
burgh. The Allegheny rises in the high, hilly plateau region of 
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Potter County, Pa., at an elevation of about 2,250ft. above sea- 
level. From its source it flows in a general north-wTsterly direc¬ 
tion about 80m., crossing into New York, to a point um. N. of 
the State line. Here it turns abruptly south-west and continues 
in this direction for 120m. to the central part of Venango county, 
Pennsylvania. It then turns to the south-east and again south¬ 
west to its confluence with the Monongahela at Pittsburgh. Its 
total length is about 310m. and its drainage basin 11,400 sq. 
miles. The topographical character of its drainage basin ranges 



Part of a tow on the Allegheny river of 9 barges of steel 

PRODUCTS FROM PITTSBURGH AND 2 BARGES OF COAL FOR THE FUEL 
OF THE STERN-WHEEL STEAMER DURING THE TRIP 


from the steep hills and broken country of the eastern slope to 
the comparatively level marshy western slope. The chief tribu¬ 
taries of the Allegheny are Conewango creek (which flow.s from 
the lake region of Chautauejua county, N.Y.), French creek, and 
('larion and Ki.skiminetas rivers. The Allegheny once served as an 
important highway for keel-boat navigation and later for trans¬ 
porting the petroleum and coal produced along it.s banks, but this 
was only before the beginning of railway competition. The canal¬ 
ized portion of the river, extending from Pitt.sburgh to Natrona 
( 24m,) and seven feet in depth, has an annual traffic valued at 
about $12,000,000. 

ALLEGIANCE, the duty which a subject or citizen owes (0 
(he State or to the sovereign of the State to which he belongs. It 
is often used by English legal commentators in a larger sense, 
divided by them into natural and local, (he latter applying to the 
deference wffiich even a foreigner must pay to the institutions of 
(he country in which he happens to live; but it is in its proper 
sense, in which it indicates national character and the subjection 
due to that character, that the wmrd is important. In that sense 
it represents the feudal liege homage, which could be due only to 
one lord, while simple homage might be due to every lord under 
whom the subject held land. The English doctrine asserted that 
allegiance was indelible: Nemo potest exuerc patriam. 

It was said to be a debt and duty to the sovereign co-extensive 
with the life of the subject. As Blackstone wrote: ‘'It is a prin¬ 
ciple of universal law that the natural-born subject of one Power 
cannot by any act of his own (no, not by swearing allegiance to 
another) put off or discharge his natural allegiance to the former; 
for this natural allegiance was intrinsic . . . and cannot be di¬ 
verted without the concurrent act of that Prince to whom it was 
first due.” This doctrine was one of the causes of the war of 1812 
with the United States, which had already rejected it. Eventually, 
after much controversy with Great Britain, Congress in 1868 
ordained that “The right of expatriation is a natural and inher¬ 
ent right of all people, indispensable to the enjoyment of the 
rights of life, liberty and the pursuit of happiness,” and one of 
the “fundamental principles of the Government.” In the same 
year a Royal Commission was set up by the British cabinet to 
enquire into the subject, resulting in the Naturalization Act 1870, 
t«diweby for the first time British subjects, whether natural-bom 
or naturalized, were enabled, apart from an Act of Parliament 


or cession of British territory, to renounce their nationality and 
allegiance. This right of expatriation w^as substantially re-enacted 
by the British Nationality and Status of Aliens act 1914—22. By 
this act also a natural-boni British subject who has become a sub¬ 
ject of a foreign state may, if of full age and not under disability, 
make a declaration of alienage. But it was held in Lynch's Case 
(H703), I. K.B. 444, that a British subject could not become 
naturalized in an enemy’s country during time of war. Taking an 
oath of allegiance to the enemy stale was an act of treason. It 
would appear, however, from (he decision in Pedlar v. Johnson 
(19201, 2 ! R. 450, that a British subject may become naturalized 
in a neutral state and engage in acts of hostility against his state 
of origin without sacrificing his rights as a friendly alien. {See 
Oath; Nationality and Natitkalizatio.n.) 

See Salmond, “Citirenship and Allegiance” in the Law Quart, Rev., 
vols. 17 and 18; and J. A. Foote, Private Inter. Law, 5th ed. (1925). 

(J. W.; H. H. L. B.; X.) 

ALLEGIANCE PLEDGE TO U.S. FLAG. The pledge 

to the U.S. flag was first published in the Youth’s Companion of 
Sept. 8. 1892. Conflicting claims have arisen about its author¬ 
ship, but a committee of historians appointed by the United 
States Flag association decided in 1939 that the author was Fran¬ 
cis Bellamy of Rome, New York. Bellamy W'as chairman of 
the National Columbian Public School celebration, for which the 
pledge was originally written. The text of the pledge, as modi¬ 
fied by the national flag conferences, is as follows: 

“I pledge allegiance to the Mag of the United States of Amer¬ 
ica and to the Republic for which it stands; one nation indivi.si- 
ble, with liberty and justice for all.” 

ALLEGORY, a figurative representation conveying a mean¬ 
ing other than and in addition to (he literal. It is generally treated 
as a figure of rhetoric, but the medium of representation is not 
necessarily language. An allcgciry may be addressed to the eye, 
and is often embodied in jiainting, sculpture or some form of 
mimetic art. The etymological meaning of the word is wider than 
that which it bears in actual use. An allegory is distinguished from 
a metaphor by being longer .sustained and more.* fully carried out 
in its details, and from an analogy by the fact that the one apiieals 
to (he imagination and the other to the reason, The fable or par¬ 
able is a .short allegory with one definite moral. The allegory has 
been a favourite* form in the literature of nearly every nation. The 
Hebrew .scriptures pre,sc*nt frequent inst.ances of it, one of the 
most beautiful being the comparison of the history of Israel to 
the growth of a vine in (he* 80th psairn. In clas.sical literature one 
of (he best-known allegories is (he story of (he belly and (he mem- 
hers in the speech of Metienius Agrippa (Livy ii. 32, Plutarch’s 
Life of Coriolanus, and Shakespeare's play derived (herefrom); 
and several occur in Ovid's Metamorphoses. Perhaps the most 
elaborate and (he most successful .specimens of allegory are to be 
found in the works of English authors. Spenser’s Faerie Queene, 
.Swflft’s J'ale of a Tub, Addi.son’s Vision of Mirza, and, above all, 
Bunyan’s Pilgrim's Progress, are examples which it would be diffi¬ 
cult to match in elaboration, bc-auty and fitness, from the literature 
of any other nation. 

ALLEGRI, GREGORIO (15^^2-1652), Italian priest and 
composer, was bom at Rome and studied music under G. Maria 
Nanini, the frient^of Palestrina. He w'as a member of the Sistine 
chapel choir from 1629 until his death on Feb. 18, 1652. His most 
famous composition is the Miserere, performed once a year in 
Holy Week at the Sistine chapel, the score of which was jealously 
guarded for a century. But in 1760 Mozart, then a boy of 13, 
heard it and wrote it down from memory—a wonderful feat— 
and Dr. Burney afterwards (1771) obtained a copy and published 
it. Two volumes of concertos (publi.shed 1618-10), and two vol¬ 
umes of motets (published 1620-21) are available, but much of 
his work remains in manuscript. 

ALLEGRO, an Italian word meaning literally “cheerful,” 
which, however, as used in music has come by a natural process 
to mean a quick or lively rate of speed, coming between andante 
and presto. It is also used of a separate piece of mu.sic, or of a 
movement in a sonata, symphony, etc. The diminutive form 
allegretto signifies a ^ed somewhat less fast. 
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ALLEINE, JOSEPH (16.^4-1668), Etiglish Nonconformist 
fiivinc, was 6orn at Devizes, Wiltshire, urul educated at Oxford, 
where he became a fellow and tutor of Corpus Christi. He was 
curate (0 (jforpe Newton, vicar of St. Mary Magdalene, Taunton, 
from 1655 to 166,!. w'hen both he and his vicar were ejected for 
nonconformity. He was several times irnjjrisoned for preaching 
during the remaining six years of his life, which were spent in 
wandering from one place of temporary safety to another. He 
died on Nov, 17, 1668. Aileinc was one of the best loved of the 
f’uritan preachers, anrl a considerable scholar. His Alarm to the 
i'ncoHvrrtrd (1672) had an enormous circulation. 

See Life, e»lilefl by Baxter; Joseph Allrine: his Companions and 
Times, by Charles Stanford (1861) , Wood's Athenae, ui. 8iq. 

ALLEINE, RICHARD (lOii-ioSi), English Puritan di¬ 
vine, was born at Ditcheal, Somerset, where his father was rector. 
He was a younger brother of William Alleine, the .saintly vicar of 
Plandford. Richard was educated at St. Alban’s hall, Oxford, and 
New Inn, and in 1641 became rector of Batcomb (Somerset). He 
wa.s one of the ,?,ooo rnini.slers ejected in 1O62. 'Fhe Five Mile Act 
drove him to Frome Selwood, and in that neighbourhood he 
f)rea( hed until his death on I)e( 22, iteSi. His most famous work 
is Vindidae l*irtalis (vvhi' h first appeared in 16O0). 

Ste ('alamy, w,; f’alnu-r’s Sonconf. Mrm. iii. 167-168; C. Stan¬ 
ford’s Joseph Alleine; Researehes at Bnteomb and Frome. Seliuood; 
Wood's Athenar (Bliss), iv. i.c. 

ALLELOMORPH, the name apjclied to each of a pair of 
character.s in Mendelian inheritance. (.See Heredity, Me.\- 

DF.I.ISM. ) 

ALLEMANDE, a name for two kinds of dance, one a Ger¬ 
man natiomil dance, in 2-4 time, the other somewhat resembling 
a waltz (from !• r. for German 1. In music, it signilies a certain 
kind of movement in a suite, usually following the prelude and 
preceding the courante (f/f ), with which it is contrasted in 
rhythm; hut this has no connection with the dance. The name, 
however, is also applied to picaes cif music based on the dance 
movement, e.xamples of which are louml in Beethoven’s German 
dames for the- orchestra. (.See- Danci:,) 

ALLEN, ETHAN (17.P)-i 781)), American soldier, was born 
at EUchtield, Conn., on Jan. 10. 17.P) He removed, probably in 
I 7 (m). to thc‘ “New H.impshire gr.mis,’’ where he look up lands, 
and eventually became a ieadcT of those who refused to recognize 
the jurisdiction ot New \'ork, and lonlemicai fur the organization 
of the “grant.s” into a .separate province. About 1771 he was 
placed at the head of the' “Green Mountain boys,’’ an irregular 
force' org;mized for re.sistance to (he “Yorkers." On May 10, 1775, 
scion after the' outbreak of the Revolutionary War, in command 
of a force', which he had assisted some members of the Conneeti- 
ent assembly to raise lor the purpccse. he c.iptured Ticonderoga 
from its British garrison, tailling upon its commanding officer— 
according to the imvcrilied account of .Allen himself—to surrender 
“in the name of the great Jehovah and the C'onlinental Congress.” 
Sc'th Warner being elec ted colonel of the “Grec'U Mountain boy.s” 
in July 1775. .Allen, piqued, joinc'd (ieneral Philip Schuyler, and 
later with a small command, Init without rank, accompanied Gen¬ 
eral Richard Montgomery s expedition against Canada. On Sept. 
25. 1775 near Montreal he was capturcal by the British, and re¬ 
mained a pri.soner until exchangc'd on May b. 1^78. Upon his re¬ 
lease he was brevet tea! colonel by the Continental Congress. He 
then, as brigadier general of the militia of Vermont, resumed his 
opposition to New \'ork. and from 1779 to 1784. acting with his 
brother, Ira ,*\llen. and several others, carried on negotiations, 
indirectly, w'ith (jovernor Frederick Haldimand of Canada, who 
hoped to w'in the Vermonters over to the British cause. He seems 
to have assured Haldimand's agent that “1 shall do everything in 
my power to make this state a Briti.sh province.” In March 1781, 
he wrote to Congress, with characteristic bluster, ‘T am as reso¬ 
lutely determincci to defend the independence of Vermont as Con¬ 
gress that of the United States, and rather than fail will retire with 
the hardy Green Mountain boy.s into the dc.solate caverns of the 
mountains and wage war with human nature at large.’ He re¬ 
moved to Burlington, Vt.. in 1787, and died there February 11, . 
1789 He was, s.iy.s Tyler, “u blustering frontier hero—an able- • 


j mindt'd ignoramus of rough and ready humour, of boundless self- 
j confidence, and of a shrewdness in thought and action, equal to 
I almost any emergency.” Allen wrote a Narrative of Colonel 
Ethan Allen’s Captivity (1779), the most celebrated book in the 
"prison literature” of the American revolution; A Vindication of 
the Inhabitants of Vermont to the. Government of New York and 
their Right to form an Independent Stale (1779); and Reason, 
the Only Oracle of Man (1784). 

Ethan’s youngest brother, Ira Allen (1751-1814), bom on 
April 21, 1751 at Cornwall, Conn., also removed to the New 
Hampshire grants, where he became one of the most influential 
political leaders. In 1775 he took part in the capture of Ticon¬ 
deroga and the invasion of Canada. He was a member of the 
convention which met at Winchester, VY., and in January 1777 
declared the inde{>endence of the New Hampshire grants; served 
(1776-1786) as a member of the Vermont council of safety; con¬ 
ducted negotiations, on behalf of Vermont, for a truce with the 
Briti.sh and for an exchange of prisoners, in 1781; served for eight 
terms in the general assembly, and wa.s State treasurer from 1778 
to 1786 and .surveyor general from 1778 to 1787. In 1789, by a 
gift of £4,000, he made possible the establishment of the Uni¬ 
versity of Vermont, of which institution, chartered in 1791 and 
built at Burlington in deference to his wishes, he was thus virtually 
the founder. In 1795, on behalf of the State, he purchased from 
the French government arms for the V’ermont militia, of which he 
wa.s then the ranking major general, but he was captured by a 
British cruiser west of Irekmd on his return journey, was charged 
with attempting to furnish insurrectionary Irish with arms, and 
after prolonged litigation in the Briti.sh courts, the case not being 
finally decided until 1804, returned to X’ermont in 1801. During 
his absence he had been dispossessed of his large holdings of land 
through the operation of tax laws, and to escape imprisonment for 
debt, he removed to Thihidelphia, where on Jan. 4, 1814 he died. 
He published a dull and biassed, but useful Natural and Political 
History of Vermont (1798), reissued (1S70) in vol. i. of the Col¬ 
lections of the Vermont Historical Society. 

J. B, Witbur, Ira Allen, Founder of Vermont {2 voL, 1928) ; Hfnrx* 
Hall’s FAhan Allen (New 'i'ork, 1892) may be consulted. TTie best 
literary estimate may be found in M. C. Tyler’s Literary History of the 
Amrrhan Revolution (1897). See also John Spargo, FAhan Allen at 
Til ondrrof[a (1926); John Pell, Ethan Allen (1929), 

ALLEN, FREDERICK MADISON (18 79- ), Ameri¬ 

can physician, was born in Dcs Moines, la., on March 16, 1879. 
He graduated at the University of California in 1902, studied 
medicine for three years in the University of Chicago, and in 
1907 griduatcd in medicine at the University of California. He 
made researches on diabetes at the Harv'ard medical school in 
1909-12 and at the Rockefeller institute for medical re.search in 
1915-1S. In 1920 he was made director of the Phy.siatric insti¬ 
tute, Morristown. N J., where he continued investigation and 
treatment of diabetes and related disorders. In 1922 he became 
the editor of the Journal of Metabolic Research. 

His published writings include Stndic.s Concerning Glycosuria and 
Piahetrs (1913), Total Dietary Regulation in the Treatment of 
Diabetes, with E. Stillman an<l R. fit/. (1919), and Treatment of 
Kidney Diseases and High Blood Pressure (1925). 

ALLEN, GEORGE ( 1S32-1007). Engli.sh engraver and pub¬ 
lisher, was born at Newark-on-Trenl on March 26, 1832, and 
died at Or^Mngton, Kent, on Sept. 5, IQ07. He was apprenticed 
to a Clerkenwcll builder, and became a skilled joiner. He came 
into contact with Ruskin at Ruskin’s drawing class at the Work¬ 
ing Men’s college, and was closely associated with him as general 
assistant engraver and publisher for 50 years. He studied mezzo¬ 
tint under Lupton, under J. H. Le Keux, and produced the plates 
for Ruskin’s later books. In 1862 Allen W'ent to Momex, Savoy, 
where Ruskin then thought of settling, and there he made a 
considerable collection of minerals. He began his publishing 
business in 1S71, in his cottage at Keston. and afterwards in the 
garden of his house at Orpington, as the publisher of Ruskin’s 
works. Twenty years later he removed to London, and began 
business as general publisher. He was engaged on the library 
edition of Ruskin’s works (1903-11) at the time of his death. 
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ALLEN, GLOVER MORRILL (1879-1942), American 
naturalist, was born in Walpole, N.H., on Feb. 8, 1879. He was 
educated at Harvard university, where he graduated in 1901, re¬ 
ceived the degree of Ph.D. in 1904 and continued further study 
in 1906-07. In 1901 he was appointed librarian of the Boston 
Society of Natural Histor>'. In 1907 he began the critical study of 
mammals in the Museum of Comparative Zoology, Harv'^ard uni¬ 
versity; in 1924 he was made lecturer, and in 1938 professor. As 
naturalist he was a member of several scientific expeditions, nota- 
bl\' to the Bahama islands in 1904, to British East Africa in 1909, 
to Grenada, British West Indies, in 1910, to the Sudan in 1912, 
to Liberia in 1926, and to Brazil in 1929. He published The Birds 
of Massachusetts (1925), with R. H. How'c, Jr.; also Birds and 
Their Attributes (1925), Bats (19.P}) and many scientific papers, 
mainly on birds and mammals. He died f'eb.14. 1942. 

ALLEN, GRANT (Charles Grant Blairfindie) (1848- 
1S99,), Engli.sh author, son of a clergyman of Irish descent, was 
born at Kingston (Ont,), Canada, on Feb. 24, 1S48. He was 
educated partly in America and France, and in England at King 
Edward's school, Birmingham, and afterwards at Merton college, 
Oxford. He was for a few years a schoolmaster in Jamaica, but 
then made his home in England. He died in his house at Hind- 
head. Surrey, on Oct. 24, 1899. Grant Allen was a voluminous 
author. Ilis scientific books (such as Physiological Aesthetics, 
1877; The Evolutionist at Large, iSSi; The Evolution of the Idea 
of God, iSq 7> contain much original matter, popularly exprc.ssed. 
He first attracted attention as a novelist with a sensational story, 
The DeviTs Die (iS88), though this was by no means his first 
at tern] )t at fiction; and The lEowcm who Did (1805), which had a 
temporary succLs de scandale on account of its treatment of the 
sex problem, inspired many imitations. 

ALLEN, SIR HUGH PERCY (1869-1946), director of 
the Royal College of Music and professor of music at Oxford 
university, was born at Reading, Dec. 23, iS6g, and received his 
first appointment as organi.st of St. Saviour's, Reading, at the age 
of II. After holding many similar aiiiiointmcnts he became 
closely associated with the music of both Cambridge and Oxford, 
ill the one case as organ scholar of Christ’s College and in the 
other as organist of New College. In the latter capacity he dis- 
jilayed characteristic energy and enthusiasm in developing the 
musical life of the university. Concurrently he became known to 
(he London musical public as conductor of the Bach choir, and 
on the death of Sir Hubert Parry (q.v.) in 1918 he was chosen 
to succeed him at the Royal College of Music. He succeeded Sir 
Walter Parratt as professor of music at Oxford in the same year. 
He was knighted in 1920, and received the K.C.V.O. in 1928 and 
the G.C.V.O. in 1935. He died on Feb. 20, 1946, at Oxford. 

ALLEN, SIR JAMES (1855-1942), NVw Zealand states¬ 
man, was born in South Australia on Feb. lo, 1855, his parents 
settling in New' Zealand a year later. He w'as educated in England 
at Clifton and St. John’s College, Cambridge, and afterwards 
studied at the Royal School of Min^s, in London. Returning to 
New Zealand, he was, in 1887, elected a member of the house of 
representatives. He was minister of finance, defense and educa¬ 
tion from 1912-15, and, in 1915, when a separate ministry of 
defense was formed, he took charge of it, retaining the post until 
1920. It W'as largely due to his efforts that, in 1914, the New 
Zealand force was one of the most effective of the British Domin¬ 
ion armies. In the absence of Mr. Massey in England during 
and after World War I, he acted as prime minister for two years. 
He was made a K.C.B. in 1917 and was high commissioner for 
New Zealand in London from 1920 to 1926. His long, practical ex¬ 
perience as a dominion administrator and his sy'mpathetic under¬ 
standing of the needs of the empire rendered hi.s presence in Lon¬ 
don especially valuable both to the dominion and the empire. He 
was the author of New Zealand and Federation: The Financial 
Aspect (1899), ^ pamphlet issued by The Press, Christchurch; 
New Zealand's Possessions in the South Seas (1903); and New 
Zealand and Naval Defence (X930). He died July 28, 1942. 

ALLEN, JAlMES LANE (1849-1925), American author, 
was bom Dec. 21,1849, on a small plantation near Lexington, Ky., 
where he passed most of his early life. He acquired a scholarly 


background for his creative work through his study at Transyl¬ 
vania university (then called Keniuck\' university), his professor¬ 
ship of Latin and English at Bethany college, VVest Virginia, his 
teaching of languages in preparatory schools and his own w'ide 
reading and early essays in criticism. I'he landscape and gentle 
breeding of Kentucky in.'^pired his first ripe and iiolished series 
of talcs, Flute and Violin (1891). These arc the dominant notes 
also in his sketches, The Blue-Crass Region of Kentucky (1892), 
and his early novels, .1 Kentucky Cardinal (1S04) and its sequel, 
Aftermath (1S05), and The Choir Ini isihle (1897). A Summer 
in Arcady (i8ot>) marks a transition to a second pha.se ill which 
he is preoccupied w'ith problems, largely of sex, as in The Mettle 
of the Pasture (1903), The Bride of the Mistletoe (1909) and 
The Doctor’s Christmas Eve (1910), although The Reign of Law 
(1900) concerned itself with a youth whose old-fashioned faith 
was shattered by his new-found science. 

His last riovels were more varied, liis earh’ p(jems were beau¬ 
tiful and serious. 

He died in New '!i''ork, Feb, iS, 1925. 

ALLEN, JOEL ASAPH (1S38-1921), American zoologist, 
was born in Springfield, Mass., on July 10, 1838. He attended 
Wilbraham academy and then studied zoology under Louis 
Agassiz in the Lawrence scientific school. Harvard university. 
From 1S65 to 1S69 apd again in 1S73 he W'as a member of scien¬ 
tific exi>editions to Florida, the Rocky moimtains aiul Brazil, In 
connection with these expeditions he colli'ctod much zoological 
material on which he made extensive investigations, the results 
of which were puhlishe<l chiefly in the Proceedings of the Boston 
Society of Natural History. His Mammals and Winter Birds of 
Eastern Florida (1871) won for him the Humboldt scholarship 
of the Lawrence scientific school, and placed him in the front 
rank of American naturalists. In 1871-73 he was lecturer and 
in 1S73-S5 as.sistant in ornithology in (he Museum of Compara¬ 
tive Zoology, Harvard. I'rom 1885 unlil his death he W'as curator 
of mammalogy and ornithology in the American Museum of 
Natural Hi.slory, New York city. During this period he pub- 
li.shed a large number of papers on birds and mammals and for 
more than 30 years gave editorial supervision to all the zoologi¬ 
cal publications of the museum, about 60 volumes. He took a 
leading part in organizing (he Amerii an Ornithologists’ Union, 
edited three issues of its Check List of North American Birds, 
and from 1884 lo 1912 edited its official journal The Auk, lo 
which he contributed more than 600 pajiens. Ilis Autobiographical 
Notes (1916) contains a bibliograjihy of his scientific writings, 
including some 1,400 titles. He died at Cornwall-on-IIudson, 
Aug. 29, 1921. 

Among his more important works, other tlian those before 
mentioned, are The American Bisons Living and ICxtinct (1876); 
with Eliott Coues, Monographs on North American Rodentia 
(1S77) ; History of North American Pinnipeds ( j S80); Mammals 
of Patagonia (1905); The Influence of Physical Conditions on 
the Genesis of Species (1905); and Ontogenic and Other Varia¬ 
tions in Musk-Oxen (1913). 

BinnocRAPHY.—-H. F. Osborn, “Joel Asaph Allen, 1838-1921, an 
appreciation,” Natural History, vol. xxi., pp. (1921) ; F. M. 

Chapman, “In Memoriam; Joel Asaph Allen,” The Auk, new ser.* 
vol. xxxix., pp. 1-14 (1922) ; and F. M. Chapman, “Joel Asaph Allen,” 
Nat. Acad, of Sciences, Memoirs, vol. xxi. (1926). 

ALLEN, JOHN (i 476 - 1584 ). English divine, after studying 
at both Oxford and Cambridge, was sent by Archbishop W’arham 
on an ecclesiastical mi.s.sion to Rome, He was one of Wolscy’s 
agents in the suppression of the minor monasteries in 1524-25, 
and in 1528 became archbishop of Dublin. For four years he was 
chancellor of Ireland. In 1531 he was fined under the statutes 
of provisors and praemunire, and in 1534 was murdered by Lord 
Thomas E'itzgerald’s followers, 

ALLEN, RICHARD (1760-1831), American Negro clergy¬ 
man, was bom of slave parents in Philadelphia, Pa., in 1760. Soon 
after his birth his parents were .sold into slavery in Delaware, 
At 17 years of age he joined the Mcthodi.st Episcopal Church 
and when 22 years old was licen.sed to preach. Four years later 
(1786) he purchased his freedom for $2,000, Continental money, 
and returned to Philadelphia. Here he joined St. George’s M.E. 
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( hurc h ill which he: was permiltcd to preach to coloured fjeoplc at 

o dock meetings. Di.s.salistied with the restrictions placed upon 
tho.se who attendeil the.se meetings, he decided to withdraw. He 
[x'rsonaliy pun based a lot at the corner of 6th and Lombard 
.sirt'ets, and mo veil njion it an old blacksmith .shop which he re¬ 
furbished as a house of worship. Here he organized in 1787 the 
first clninh for coloured peojih; in the I'liited States. His follow¬ 
ers who congregated here were called Allenites. Despite opposi¬ 
tion nrul a .series of o'lstrudive lawsuits, a (barter was secured 
fr(jrn the deneral Assembly of fVnnsylvania. A new church build¬ 
ing w'as erei ted and ojxmed in 170.}. If was dedicated by bishop 
Frands Asbury ((j.v.) and called Bethel. In 17f,>() Allen was regu¬ 
larly ordained in the ministry of the Methodist Epi.scopal Church, 
the first coloured minister so ordaimai In 18(6, upon the organi¬ 
zation of the Afriian Methodist L[»isr()i>al Church, Allen was 
eleded bislujj). Hi' died in rhiladel[>hia on March 26. 1.S31. 

Sre Crntrnnictl Urnydopanlin of the African Methodist Church 
(I’hiladeliilua, 

ALLEN or ALLEYN, THOMAS (i,S4-^-i632), English 

mathcinatn i;in, was born at. IJfloxeter, Staffordshire*, Dec. 21, 
and died Sept, 30, 1632. lie was educated at Oxford, and 
found patrons in Ilenry Percy, Hih earl of Northumberland and 
Robert Dudley, earl of Leif ester He was on intimate terms with 
Sir Robert Cotton, William Camden, and tlutir anti(|uarian associ¬ 
ate's. His great skill in matlieniatii s and astrology earned him the 
e redil of lieing a m.igie ian ; and the author of f.t irrslrr’s Common- 
ivfiiltli ai I iisetl him of enijilnying the art of “figuring'’ to further 
Ihf' earl of Leiiester’.s unlawful designs, and of endeavouring by 
the blae k art to bring ahenit n match lietween his patron and 
(iueen Elizabeth Mtiih of Allen’s colleetion of old manuscript.s 
was preseiPed to the* Bejdleian library by Sir Kenelrn Digby. 

ALLEN, VIOLA (iB6(>- ), American actress, was bom 

in Huntsville, Ala., on Oct. 27, iS6p. She was a daughter of C. 
I.eslie Allen, an actor of ability, and was educated in Boston, 
Toronto, and New York e ity. At the ager of 13 she made her 
(h'•blll in the title-role of EsTurndda at Madi.sori Sejuare theatre, 
New ^'o^k. Later she aj^x ared in heading clas.sical, Shakespearian 
and come'dy rr)h‘S with Lawrerue Barrett, Tommaso Salvini, 
Josejili Jetferson, and other noted ai tors. She created and filayed 
leading [larts in (he Wind, The Mnsijneradcrs, and Under 

the Ked H(d>e. In iSpS she appeared with markt.'d succe'.ss as 
Cihiria Oiiayle in The Christian, by Hall Caine, and in ie;02 as 
Roma in Hall Caine's 'The Eternal City. Beginning in jf;03 in a 
.series of Shakespearian productions, she played Viola in Twelfth 
Nis’Jit, in H)04~o7 she appeared as Herniione and Pcrelila in A 
Winter’s 'Tide, and in ipo(>-o7 she played in a repertoire which 
iiu lude'd, be.sides the fort'going, Cymhelinr and /l.v Port Like It. 
During the ensiling te'n years she wa*; st'en mainly in modern 
comedy parts, but in up 5 she returned to Shake.spcarian drama, 
playing I.ady Mae bet h in company w-ith J. K. Hackett, and in 
upt) she apjHareei as Mistress I'orcl in The Merry Wives of 
Windsor. In n^ob she w:is married to T’eter Durj'ea. 

ALLEN, WILLIAM (i53.t-()4), English cardinal, was bom 
at Rossall, Lancs, and ilicel in Rome Del. 16, 1594. He was edu¬ 
cated at Oriel ('ollege, Oxford, and became principal of St. Mary 
Hall. Although he was deprived for refusing the oath of su- 
pre'mae y at Elizabeth s accession, he remained in the University 
until 1501. He then went to l.ouvain, but soon returned to Eng¬ 
land and live'd in hiding until i5()5. After two years .siient in 
lecturing at the Benedictine college in Malines, he wt'nt to Rome 
and be gan working on his scht'ine for the establishment of a Catho¬ 
lic I olh'ge where English stude'nts could be trained in theology. 
With the helj) of friends, not.ibly of the Benedictines of neigh¬ 
bouring monasteries, ho founded (Sept. 29, 15681, w'ith papal 
approval and under the patronage of the king of Spain, the Eng¬ 
lish .se'minary at Douai. He himself became regius professor 
there. The* seminary at Rome, established in the old English 
hospice there, was also founded by his advice. In 1578 the 
Flemish insurgents against Spani.sh rule exjiclled the English stu¬ 
dents from Dou.ti, and Allen moved his seminar>' to Reims, where 
the translation of the Bible known as the Douai version w'as begun 
under his direction. 


In 1577 he began to correspond with Robert Parsons, the Jesuit, 
one of the directors of the many plots against Elizabeth. Under 
the advice of Parsons the seminary at Rome was handed over 
to the Society of Jc.sus to train men for the Jesuit mission to 
England. Allen left Reims in 1585 for Rome, where he .spent the 
rest of his life. Although he was in reality only the leader of a 
I group of Emigres, Allen was regarded on the Continent, quite 
i wrongly, as the authorized representative of the English Catho¬ 
lics. In this assumed capacity he wrote to Philip II. of Spain 
after the execution of Mary, (Jueen of Scots, urging him to invade 
England and to punish Elizabeth, “that woman hated by God 
and man.” 

After much negotiation, he was made cardinal by Sixtus V. 
Aug. 7, 1587. One of his first acts was to issue, under his own 
name, two violent w'orks for the punjose of inciting the Catholics 
of England to rise against Elizabeth; “The Declaration of the 
Sentence of Sixtus V.” a broadside, and a book, An Admonition to 
the nobility and people of England (Antwerp 15S8). On (he 
failure of the Armada, Philip nominated him to the archbishopric 
of Malines, but the canonical appointment w'as never made. 
Gregory XIV\ made him librarian at the Vatican; and he served 
on the commission for the revision of the Vulgate. He took part 
in four conclaves, but never had any real iniluence after the 
failure of the Armada. Before his de.Mth he found reason.s to 
change his mind concerning the w-isdom of the Jesuit politics in 
Rome and England. 

Hiiu.iuGRAeiiY. —T. F. Knn.x, Letters and Memorials of Cardinal 
Allen (London, 1882) ; A. Bcllc.shcim, Wilhelm Cardinal Allen und die 
rn^lisdien Seminare auf dem Eestlande (Mainz, 188s) , Tirst and Second 
Diaries of the English College, Douai (London, 1878) ; .Nicholas Filz- 
herbert, De Antiquitate et eontinualloiie religionis in Anglia el de Alani 
Cardinahs vita librllus (Rome, jOo.S) ; E. Taunton, History of the 
Jesuit:, in England (l.ondon 1001) ; Tculct, vul. v.; the Spani.sh State 
Tapers (Simancas), vol. iii. and iv. A list of .Mien’s works is giveni in 
J. dillow', Jiiugraphicul Dictionary of English Catholics vol. i. under 
his name. 

ALLEN, WILLIAM (1,803-1879), American lawyer and 
politician, was born in FIdenton, N.C., in 1803, Whe'ii 16 years old 
hi; removed to Chillicothe, O., altcndcei the Chillicothc academy, 
stuilied law, and at the age of 21 w'as admitted to (he liar. He 
rapidly attained jirominencc as a lawyer and in 1833 was elected 
to Congress as a Democrat, the youngest member, when seated, 
eT the national House. In .1836, follow'ing his energetic supiiort of 
Van Buren's {iresieh'ntial campaign, he was eleeted to the U.S. 
Senate, in which he served tw'o terms, 1837-40. In the Senate;, in 
w'hieh he was a forceful figure, he received the nicknames 
“Earthe]uake Allen,” “Petticoat Allen” and the “Ohio Gong,” and 
is said to have originated the famous slogan used so effectively in 
the presidential e‘am])aign of 1S44, “Fifty-four forty, or fight!” 
Following the elefe'at in 1848 of Lewis Cass, the Democratic 
candidate for president, w'hom he most ardently supported, and 
the expiration soon after of his owm term in the Senate, Allen with¬ 
drew* from active participation in polities until 1873, when he was 
elected governor of Ohio. While governor, he became a prominent 
advocate of an irredeemable currency, and in 1875, on the Green¬ 
back issue, he was defeated for re-election by Rutherford B. 
Hayes (e/.i-.l. Allen died in Chillicothc, O., on June ii, 1879. 

See Reginald Charles McGrane, William Allen (Columbus, O., 1925). 
ALLEN, ZACHARIAH (1795-18S2), American .scientist, 
inventor and manufacturer, was horn in Providence, R.I., on Sept. 
15. * 705 . Ihe son of a wealthy merchant. He graduated at Brown 
university in 1813, w'as admitted to the bar in 1815, and in 1822 
became engaged in manufacturing enterprises. By the use of his 
wealth and through his inventions he substantially aided the 
development of various industries in Rhode Island. In 1821 he 
constructed the first hot-air furnace for the heating of dwelling- 
houses. For the purpo,se of studying advanced mechanical methods 
he visited in 1825 England, France and the Netherlands. In 1833 
he secured the patent for the automatic cut-off valve for steam- 
engines, his most widely known invention. He made an improved 
fire-engine, devised a storage reserv'oir for water-power and was 
the first to make a calculation of the motive pow'er of Niagara 
F'alls, which he published in Silliman's Journal in 1844. Among 
his published writings are: The Science of Mechanics (1829); 
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Philosophy of the Mechanics of Nature (1852); The Rhode 
Island System of 'Treatment of the Indians, and of Establishing 
Civil and Religious Liberty (1876); and Solar Light and Heat, the 
Source and Supply (1879), He died in his native city on March 
17, 1882. 

See Amos Perrv’, Memorial of Zachariah Allen, (Cam¬ 

bridge, Mass., j8Sj). 

ALLEN, BOG OF, a group of morasses in Kildare, King’s 
County. Queen’s County, and Westmeath. Ireland. Clane bog, the 
eastern extremity, is within 17m. of Dublin, and the morasses ex¬ 
tend westward almost to the Shannon. Their total area i.s about 
238,500 acres. The tract of country to which the name is given is 
intersected by strips of dry cultivated land. The rivers Brosna, 
Barrow, and Boyne rise in the morasse.s, and the Grand and Royal 
canals cross them. The bog has a general elevation of 250ft. above 
sea level, and the average thickness of the peat beds is 25ft. It 
rests on clav and marl. 

ALLENBY, EDMUND HENRY HYNMAN, ist Vis¬ 
count (1861-1936), British field-mar.shal, was born April 23. 
1861, and joined the Inniskilling Dragoons in 1882. He saw active 
service early in the Bcchuanaland expedition of 1884-85 and in 
Zululand 1888, and later passed through the Staff College. During 
the South African w’ar (i8gc)-T0O2) he look part in the cavalry 
operations leading to the relief of Kimberley, in the battle of 
T’aardebcrg, and in the advance to I’reloria. His command of the 
5th Lancers from 1902-05 spread his reputation throughout the 
Army. After commanding a (avalry brigade, he became inspector 
of cavalry in 1910 and in 1914 went out to France in command 
of the cavalry division. 

The work of his troops, mounted, during the retreat from Mons 
and advance to the Aisne, and. dismounted, in holding the line 
south of ypres during the critical weeks of October, won high 
praise in Sir John French's despatches. When a second cavalry 
division arrived. Alicnby w'as given command of the Cavalry 
(''orps then formed, and in Oct. 1915 he succeeded Sir Charles 
Monro as commander of the HI. Army. Throughout 1916 his 
Army front was relatively quiet, but in the spring of 1017 it 
played a foremost role in the battle of Arras. 

In June Allenby left France to succeed Sir Archibald Murray 
in charge of the fones in Egypt and Fkilcstine. His first three 
months on the borders of Palestine, the season being still unsuit- 



GENERAL allenby. commander of the BRITISH FORCES IN PALESTINE. 
WITH HIS STAFF AND ACCOMPANIED BY ITALIAN AND FRENCH OFFICERS. 
RECEIVED BY THE INHABITANTS IMMEDIATELY AFTER THE FALL OF 
JERUSALEM 

able for operations, were devoted to intensive preparations for 
an autumn offensive, reorganizing the command, greatly develop¬ 
ing the communications, and moving his own General Head¬ 
quarters from Cairo to the front at Rafa. Complete secrecy and 
many ruses misled the Turks as to the main point of attack. The 
strong defences of Gaza were bombarded from Oct. 26 onwards, 
and serious attacks followed on Nov. i to fix the enemy’s atten¬ 
tion and compel him to draw in his reserves. 

Meanwhile, as a necessary preliminary to the real blow, the 


outlying bastion of Beersheba. 35 m. E. of Gaza, was gained by 
a convergent manoeuvre on Oct. 31, a prelude to the decisive 
attack on Nov. 6 which broke through the enemy’s weakened 
centre and into the plain of Philistia. This compelled a general 
retreat of the Turks, and the pursuit w'as pressed .so relentlessly 
that by Nov. 14 the port of Jaffa had been seized, the Turkish 
armies driven apart in two divirgent masses, and Allenby was 
able to wheel his forces to the right for an advance inland on 
Jerusalem. The British troops kept too closely on the heels of the 
Turks for the latter to block the narrow mountain passes, and, 
despite a stout Turkish resistance almost at the gates of Jerusa¬ 
lem the objective was gained with the surremler of the city on 
Dec. Q. By the time the winter rains set in the position of the 
British had been improved and their hold on Jaffa and Jerusalem 
had been made thoroughly secure. 

The further advance initiated in the spring w\ts interrupted by 
the crisis on the western front, which forced the dispatch to 
France of most of Allenby s British troops. The depletion W'as 
made up by reinforcemtmts from India and Mesopotamia, and 
the summer of 1918 was devoted to reorganization and the train¬ 
ing of the.se new' unit.s. Finally, in mid-Se{)tcmber, the carefully 
planned and jirepared oflensive was laum hed. Feinting towards 
the east bank of the Jordan, to distract the enemy’s attention, 
Alicnby secretly concentrated, on the Mediterranean Bank, the 
mass of the infantry and behincl them the cavalry. In this way 
he changed a (wo-to-one superiority on the general front into a 
four-to-onc superiority at the decisive point of attack. On the 
night Sept, i8-iu the forces in the hilly centre had attacked to 
fix the enemy’s attention, and at dawn on the igth the western 
mass struck; the result wa.s to roll the Turks back north-cast, 
like a door on it.s hinges. 

Through the oijcn doorway the cavalry pas.sed, riding straight 
up the coastal corridor for 30 m. before swinging east to cut the 
Turkish communications anti tlose all exits of retreat. Com¬ 
pletely trapped, the main Turkish armies were rounded up, while 
the British cavalry exploited the victory of Megiddo by a swift 
and sustained pursuit w-hich gained tirsl Dama.scus and finally 
Aleppo. The capitulation of 'I'urkey rang tlown the curtain on 
this brief and dazzling campaign. Making all allowances for the 
British superiority in strength, it must rank as one of the master¬ 
pieces of military history, as perfect in execution as in design. 
For his services the victor was promoted field-marshal and raised 
to the peerage as 'Viscount Allenby of Megiddo and Felixstowe, 
receiving also a grant of £50,000. 

Though his camjjaign had been waged beyond the borders of 
Eg>’pt, Allenby had been throughout resiionsihle for the protec¬ 
tion and internal order of the Nile delta, where the military 
situation and the changed status of Egypt had led to considerable 
unrest. In igiq he was appointed Briti.sh High C'ommissioner 
in Egypt, and held the post until 1925, through the long sequence 
of political trouble and (listurl^aiu es arising out of the agitation 
for independence. In such conditions criticism of the administra¬ 
tion was inevitable, but it is a testimony to Allenby’s impartiality 
and sympathy that it was rather of the velvet glove than of 
the iron hand. If the ultimate verdict rests with history, it can 
at least be recognized now that the firestige of his name was a 
unique asset, and indeed made him the only possible choice for 
the post at such a critical period. He died in London, May 14, 
1936. See Palestine, (Jperatio.ns in. (B. H. L. H.) 

ALLENSTEIN, a town in East I’ru.'«sia. (^ermany, on the 
river Alle, loom. N.E. of Thorn by rail. Pop. (1939) 50,474. The 
tow’n possesses a mediaeval castle, and has court.s, with superior 
courts at Konigsberg. The town makes machines, cement, furni¬ 
ture, gloves and umbrellas. It trades in grain, leather and cattle. 

ALLENSTEIN-MARIENWERDER, a region composed 
of districts of the former Prussian provinces of East and West 
Prussia. 

Articles 94-98 of the Treaty of Versailles (g.u.) provided that 
the East Prussian Circles (Kreisc) of Alicnstein, Ortelesburg, 
Ostcrode, Sensburg, Johannisburg, Lotzen, Lyck and Neidenburg, 
in so far as they had not already been ceded to Poland, and 
further the West Prussian Circles of Marienwerder (east of the 
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V'is(ula), Slubm, Rosenhurg and the .section of the Circle Marien- 
hurg .situated east of the Nogat, should declare by a plebiscite 
whether they desired to belong to Germany or Poland. Cntil the 
|>lebis<ite should take place the adinini.stration of these Circles 
was taken over by inler-Allied eomrni.-sions for East and West 
Prussia rcsiK-ctively, sup[jorLe(l by Allied garrisons. 

The plebisc ite heUl on July 11, 19.^0, was preceded by much agi¬ 
tation and l)and warfare. In the East Prussian region 98% of 
the population voic'd for Germany, in the West Prussian 9.2%. 
Both districts werre a.ssigned to (Germany cui the basis of the vote; 
but, in accordance with the tc’rnis of the Treaty of Versailles, a 
zone 5C;m. brecad arui some ,^om. long on the east hank of the 
Vistula near Marienwerder and four villages with the harbour of 
Kurzehrack on the same river were as.signecl to Poland in order 
to sec lire for the Polish state, at this point, the. sovereignty over 
tlie course of the Vistula accorded tc) it by the treaty. The in¬ 
habitants of the adjacent East Prussian territory are at all times 
to have access for Ihemsc'lves and their boats to the V^istula. 
Three frontier communes in the south-w-e.st of Ivast Prussia were 
also assigned to Poland. On Aug. ib bedh the inler-AlIicd com- 
nii.ssions left the jilebiscitary areas. 

ALLENTIACAN, n small indc'pendent linguistic stock of 
South American Iruiians, so callc-d from the Allentiacs or Huarpes 
fGuarpesi who were its most irn|)ortant tribe. I'he Allentiacs 
li\c-d in wc'stc-rn Argentina, in the* \ icinity of the lagoon of Huana- 
cache on the borders of the* provinces of San Luis and Mc-ndoza. 
'I'hey were* a liercc- tribe of low cull lire, and have, with most of 
their neighbours, been exlitul since the latter part of the 18th 
cent ury. 

Srr I). S, Aguiar, /.fO Iluarprs (B. Aires, i()00~o,j) ; E. Ftoinan, 
tif la Rifiion Andinr dc la H^pnhliQue Arurnlhir, etc. 
(Paris, icyosj, 

ALLENTOWN, a cil\ ol I’ennsylv.iMia, l.S.V.. on the 
Lc'higli river, 5() mi, N.N.VV, of Philadelphia; the county seat ot 
I.ehigh county It is on feder.il highways and 309 and is 

scTved by the Kc'ading .sysliun, the ( cotral Radioad of New Jersey 
and the- Lehigh Vallev’ radio.id and the Lc'high and New England 
(for Ireight oidy ) I'opulaNon b\' the i()40 federal census 

Gt'iiosits of iron ore, .sl.ite and cement rcu k in the hilL .sur¬ 
rounding the city, ;incl <|e\c-lopnieiit of a cement m.inuf.ic'turing 
[irocess b\ l>.i\ id () .S.iylor, ;i n.ilivt', led to the- cit\’s drxelopmenl 
.IS one of the si.iii-'s leading inclusiri.d communities. I'here were 
in.inuf.ic luring plants in the c it\' in U)^<) with produces valued 
at $s 1 ,(i.pj,7oo. rile- city is (he centre of the nation’s largest 
camu'iit producing district and is also noted for the nianufac tute 
of inedot truelvs, motor buses, machinery and tools, textiles, 
clothing and eig.irs 'I'lie city has heeonu' a distribution cc-nlre; 
one-fifth of the nation.s peoj}Ie live* within a r.idius of :oo mi. 
.‘\ modern airi»ori and d.iilv transcontinental .serxice have aid(*d 
the' city’s cotntneicial giowth. The annual retail volume is about 
$50,000,000. 

Allentown is the seat of Muldenhc'rg colU'ge lor men and Cedar 
Crest college for wcani'ii. The former had an enrolment of 54(1 in 
the collc'ge, .y s in the summer school and 555 in the exten.sion 
schools in in-fo-.}!. d'he summer school and e.xtension courses are 
co-educ.it ional 

The city was founchal in 176: hy Chief Justicx William .Mien 
of the Pc-nnsx h'.inia supreme court It wa.s incort»orated as the 
horough of Northampton in i8ii; in iSi’ it was made the county 
sc'at ; in 1S5S the' original name was resumed: in iSh; it was in¬ 
corporated a.s a »it\. Trout Hall, built by Judge .‘Mh'ii. is now 
occupied liy tiu' Lehigh County Historical society, During the 
Revetlutionary War the Liberty Bell was taken to Alh'ntown from 
Philadeli>hia and hiddeic in the basement of Zion Reformed church 
for safekee])ing 

The city is known for its tlower-trimmed light standards and 
its e.xtensivc park system. Trexler-Lehi,gh county game preserve, 
north of the city, cemtains the largest herd of buffalo in ea.st- 
ern United States and also large herds of elk and deer. The 
butfalo were originallx native to the territory but were driven 
west by the early settlers. When the game jire.serve was treated 
the animals were brought back to their original habitat. 


ALLEPPEY, a .seaport of south India, in the State of Trav- 
ancorc. 33 mi. south of Cochin, on a strip of Voast between the 
sea and one of tho.se backwaters that here form the chief means of 
inland communication. Pop. f 1941 ) sh,.5,5,5. There is a lighthouse 
85 ft. high. Though the third town in the state in point of popu¬ 
lation, Alleppey is the first in commercial and inclustrial impor¬ 
tance. It commands a fine harbour, affording .safe, anchorage for 
the greater part of the year. It was cjpened to foreign trade; 
towards the latter end of the 18th century. The exports include 
pepper, cardamoms, copra, coir, ginger and (:oco-nut.s. There are 
several oil-mills. 

ALLERGY, a hypersensitivity which causes various di.sease.s 
such as .serum sickness, asthma, hay fever and hives. When a 
foreign protein, s:iy hor.se serum, is injected into a laboratory 
animal of another species, it is harmless. But it renders the 
animal hypersensitive to further injections of the same scrum 
after a period of incubation. When the second injection is given 
the animal will have a severe reaction which may result in its 
death. This sen.sitivity is rem.irkably .specific, and the animal will 
react only to the type of foreign protein originally given. One 
hypothesis is that the tissues form antibodies to counteract tlie 
cjriginal foreign protein and when the second injection is made 
the antibodies and foreign protc'in react so violently that de¬ 
struction of ti-ssue takes ])lace. This has never been experimentally 
proved. 

ALLERTON, ISAAC (i5S.5?-i(>59}, one of the American 
Pilgrims, was born probably in England about 1583. The first 
record concerning him is as a merchant in Leyden, Holland. He 
wa.s a member of the Engli^h Separatist Church there and w.is 
made a freeman of the city in 1014. On the first voyage of (he 
“Mayllower” in tGjo he came to Plymouth, Mass., and was the 
fifth to sign the historic “Mayllower Compact " (.see Mavfi.owlr). 
One of the most enterprising members of the colony, he took 
a prominent part in the conduct, of its early affairs. As tlie 
colony's first assistant or agent ht; made several voy.iges to Eng¬ 
land and also carried on negotiations with the Indian chief 
Ma.ssa.soit. A disagreement in ir35i led to his separation from the 
colony. He went first to Marblehead. Mass., and later, about 
1635, lo New Amsterdam, now New Vork, wdiere in 1643 he was 
made a member of the louiuil. His latter ye.irs were spent at 
New Haven, Conn., where he died in 1659. His daughter Mary, 
whose death occurred in 1699, was (he last survivor of the 
original “Mayllower’’ company. 

See William Bradford, History of the riymoulh PLuUation 
(Boston, iSsti, ; .\nnie Haxton, Si'i^mrs of the “ \fayfiou'cr 

Compact” (iHgO-Qy) ; Edward Beam.in Patten, Isaac Allcrlon, First 
Assistant of Plymouth Colony (igo.S), ;ind (icorge E. Bowman, 7'he 
Mayflower Compact” and Its Si^incrs (Boston, lyiio). 

ALLESTREE or ALLESTRY, RICHARD (1619-1081 ), 
royalist divine and provost of Eton College, son of Robert Alles- 
(ree, and a descendant of an ancient Derbyshire, family, was born 
at Uppington in Shropshire. He took an active part in the Civil 
War, and during the Commonwealth frequently carried de.spatches 
between Prince Charles and the Engli.sh royalists. He was im- 
pri.soncd for a brief period after one of these mi.ssions. At the 
Restoration he became canon of Christ Church, D.I). and city 
lecturer at Oxford, in 1663 cha|.)lain to the king and regius pro¬ 
fessor of divinity, and in io()5 provost of Eton College. He intro¬ 
duced order into the disorganized finances of the college and pro¬ 
cured the confirmation of Laud’.s di'cree, w’hich re.served five of 
the Eton fellow’.ships for members of King’s College. His addi¬ 
tions to the college buildings were less .successful; for the “Upper 
School,” constructed by him at his own e.xpcnse, was falling into 
ruin almost in his lifetime, and was replaced by the present struc¬ 
ture in 1689. Alieslree died Jan. 28, lOSi, and was buried in the 
chajx'l at Eton College, where there is a Latin inscription to his 
memory. 

His writings include many controversial tracts. A share in the 
composition, if not the sole authorship, of the books published 
under the name of the author of the Whole Duty of Man, has been 
attributed to Allestree (Nichols’s Anecdotes, ii. 603), and the 
tendency of nnxlern criticism is to regard him as the author. His 
lectures, with which he was dijssatisfied, w’cre not published. Altes- 
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tree was a man of extensive learning, of moderate views and a 
fine preacher. He w'as generous and charitable, of “a solid and 
masculine kindness,” and of a temper hot, but completely under 
control. 

Bibliography. — Wood. Athniae Oxortirnsr.’s (cd. by Bliss) iii. i 26 q; 
Wood, Fasti, i. 480, 514, ii. 57, ,’41, 370; Richard Alkstrce, 40 sermons, 
with biographical prelacc by Dr. John Fell (1O84); John Walker, 
of the Clergy; R. Willis, Architectural History oi Eton and 
Camfiridf^r, i. 4:0; Sir IL MaxwelM.yte, Hist, of Eton College; 
IJoncl ('list, Hist, of Eton Collri^f (iSoq); Ec^erton MSS., Brit. Mus. 
2K07 f. 107 b. Ft)r Allestree’s authorship of tlie li /io/e Duty of Man, 
see Rev. F. Barham, Journal of Sacred Literature (July 1804) ; and 
C. E. Doble’s articles in the Academy (.\ov. 1884). 

ALLEYN, EDWARD (isoo-io.'o). English actor and 
founder of Dulwich college, was born in London Sept. i. 1566, 
the son of an innkeeper. In 1586 his name was on the list of the 
earl of Worcester's players, and he was eventually rated by com¬ 
mon consent as the foremost actor of his time. Hen Jonson 
liestowed unstinted prai.se on Alleyn’s acting {Epigrams, No. 89). 
Nash expresses in prose, in Pierce Penniless, his admiration of 
him, w'hile Heywood calls him ‘‘inimitable,” ‘‘the best of actors,” 
“Proteus for shapes and Roscius for a tongue.” Alleyn inherited 
house property in Hishopsgate from his father. His marriage, on 
Oit. 22. 1592, with Joan Woodward, stepdaughter of Philip Hens- 
lowe, brought him e\ entually more wealth. He became part owner 
in Heiislowe's ventures and, in the end. sole proprietor of .several 
l)lay-hou.scs and other protilable pleasure resorts. Among these 
were the Rose theatre at Hankside, the Paris garden and the 
Fortune theatre in St. Luke’s—the latter occupied by the earl of 
Nottingham's company, of which Alleyn was the head. He filled, 
(00, in conjunction with Henslowe, the post of “master of the 
king's games of bears, bulls, and dogs.” On .some occa.sions he 
direc ted the .sport in iierson, and Slow, in his Chronicles, gives an 
account of how .Alh'vn baited a lion before Janies . 1 . at the Tower. 

Alleyn's connection with Dulwich began in 1605, when he 
bought the manor of J>ulwich from Sir Francis Calton. The 
landed properly, of which the entire estate had not pa.sscd into 
Alleyn's hands earlier than 1014, stretched from the crest of that 
range of Surrey hills on whose summit now stands the Crystal 
Palace, to the crest of the parallel ridge, three miles nearer Lon¬ 
don. known in its several portions as flerne hill, Denmark hill 
and Champion hill. He began the task of building and endowing 
in his own lifetime the College of God’s Gift at Dulwich. All was 
com})lcted in ibiy except the charter or deed of incorporation for 
setting his lands in mortmain. Tedious delays occurred in the 
Star Chamber, but the College of God’s Gift at Dulwich wms 
founded and endowed under letters patent of James I. dated 
June 21, 1619. The building had been already begun in 1613 ('.vre 
Dui-wic'ii). Alleyn was never a member of his own foundation, 
but he continued to the close of his life to guide and control its 
affairs under powers reserved to himself in the letters patent. His 
diary shows (hat he took a large p:irt in the life of the college. 

Alleyn’s first wife died in 1O23. The same year he married 
(-'onstance, daughter of John Donne, the poet and dean of St. 
Paul’s. Alleyn died in Nov. 1626, and was buried in the chapel of 
the college which he had founded. 

ALL FOOLS’ DAY: see April-Fools’ Day. 

ALL FOURS, a card game (also termed High Low Jack, 
Old Sledge, and Seven Up) for two, three, or four players (in 
partnership). A complete pack of cards is used. All players cut 
for deal, the one cutting the highest card being the dealer. Ace is 
highest and deuce lowest. The dealer shuffles and his right-hand 
opponent cuts. The cards are dealt in rotation, three at ^ time, 
beginning at the dealer’s left. Six cards are dealt to each player, 
and the next card is turned up as trump. The deal passes to the 
left. If an exposed card or a wrong number of cards be given a 
player there must be a new deal. If the dealer turns a Jack as 
trump he scores one point. The player at the dealer’s left stands 
and makes first lead, i.e., begs. The dealer either gives the beggar 
one point, requiring him to lead, or refuses. If he refuses the 
trump turned is discarded face up and three added cards are given 
each player. If the next card differs in suit from the first oine 
turned it becomes trump; otherwise the card turned is discarded 


and three more cards are dealt to each player. The process is re¬ 
peated until another suit appears or the pack is exhausted, in which 
case all cards arc collected, shuffled, cut and redeall by the same 
player. The winner of one trick leads for the next one. Each 
player must either follow suit, trump or forfeit a point to his op¬ 
ponents. The highest card of the suit led or the highest trump 
played wins the trick. One point is scored by the one to whom is 
dealt the highest trump out; one [loint is scored by the one to 
w'hom is dealt the lowest trump out, The player of a trum|) may 
enquire if it is high or lou'. Jack {Knave) scores one jioint for the 
one winning the trick containing the Jack of trumps. Cards count 
one point for the player scoring most, with each 10 counting 10, 
each Ace 4, each King 3, each (Jueen 2 and each Jac k i. J'he claim¬ 
ant of card.s turns eac h card of his tricks lace up and count.s aloud. 
A tie for cards goes to the non-dealer; as between non-dealers a 
tie does not score. Should two players be alile to score game, pre¬ 
cedence is given, first to the holder of high, next to low, third to 
Jack, last to cards. Game is 7 or 10 points, as agreed. (E. V’. S.) 

ALLGEMEINE-ELEKTRIZITATS-GESELL- 
SCHAFT, commonly known as the A.Iv.G. I’rior to 1923. this 
was the largest electrical manufacturing eoncern in Germany 
and one of the most important industrial undertakings in the 
world. .Since that Near, however, the rajiid expansion of the 
Siemens-Schuckert. Siemens-utui llalskc' group has .ser\’ecl to rele¬ 
gate it to .‘second [>Iaee. In capital invrsled in the rom- 

] any was iSvOOo.ooo m.irks and the total balance sheet 216,133.- 
000 marks. The value of its turnover was, in iQ.M. 200,000,000 
marks, equivalent to roughly 45^'; of its productive capacity, so 
that, at full pressure, thi* firm could reach an outiiut in excess 
of 450,000.000 marks. The total number of employees engaged 
riireetly by the firm was in i'M4 about 24.000, in 1938 probably 
in excess of 41,000 and in i(),t9. 50.000. Including subsidiaries it 
employed well over 100,000 workers. As a result of administrative 
anci financial changes caused by flu* na/,i regime, reconstruction 
was fon ed on the lompaiu- whereby its capital was reduced and 
increased again to j6o.ooo.ooo marks, 40,000,000 jnarks being pro¬ 
vided l)y the power finance group, the* Gesellschaft filr F>lektrische 
I’nternehmungen. The General Electric' company of the Ul.S.A. 
owned 25''’k of the catfital. In Feb. 1942 the A.lvG. and the 
Gesellschaft fiir Fdektriselie Unlernehmungen amalgamated, the 
former increasing its capital to 260.000,000 marks, exchanging 
rcx>,(X 50 ,ooo marks for the 80,000.000 marks capital held by the 
latter, (’ontrol over the A IvG. was divided ;is a consequence be¬ 
tween the financial consortium ,uul the .American G.E.C. whose 
holding was now equivalent to . In recent years the A.EG. 
increased its interest in rnclio, largely through purchase of control 
over the Telefunken comtJanv. in cal)lc-s. jcnrcelain and in.sulating 
material generally, and communications. It jilayed an important 
part in naxi railway electrification schemes and entered into aero¬ 
plane manufacture on a large' scale; it supplied ccjmplfte range 
of equipment for (he si'crel munition works built by (he German 
government after 19.56. The fusion with the Gesellschaft fiir 
Elektrische Unternehmungen brought a new range of manufactur¬ 
ing subsidiaries mainly in machine tools, porcelain and light en¬ 
gineering under its control and it has still large holdings in elec¬ 
tricity supply companies in Germany, Central Europe and South 
America. It has close associations with coal-mining, iron and 
.steel, shipbuilding, chemical and engineering firms, and its con¬ 
tribution to the re-equijiment of ("lermany in industry as in agri¬ 
culture was an important clement determining the war effort of 
Germany. Such a culmination had no jiart in the vision of the 
Jewish founder of the A.E.G., Emil Ralhenau. when he formed in 
1883 the F 2 dison Ge.sellschaft fiir Angewandte Elektrixitat, and 
still less in the plans of his son. Walter Ralhenau, who desired 
international co-operation in industrial as well as political mat¬ 
ters. (H. Q.) 

ALLIA (mod. Fosso Betttna), a small tributary of the 
Tiber on the left (east) bank, about irm. N. of Rome. It 
gave its name to the terrible defeat of the Romans by the Gauls 
on July 18, 390 n.c. Despite objections, Livy’s account, placing 
the battle on the left bank of the Tiber, must probably be ac¬ 
cepted. 
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ALLIANCE, a cify of northwest Nebraska, U.S.A., county 
seat 01 Box Butte county. The 1940 population was 6,25.5 by fed¬ 
eral censu.*;. It is ihr centre of an extensive cattle-raising area 
and has the large railroad sho[)S of the Burlington Route. The 
largest airport in Nebraska (1941 i is there. 

ALLIANCE, a ci ty of Stark cc>unty, ()., U S.A., on the 
Mahoning river, 55 mi S.E. of Cleveland, about i,oSo ft. above 
sea level. It is .served by the Pennsylvania and the New York 
Central railway systems. The population was 21,603 1920, of 

whom 3,026 W'ere foreign-born whites; and was 23,047 in 1930 
and 22.405 in 1040 by the federal census The city has impor¬ 
tant mamifacture.s, including heavy ma( lunery, steel, automatic 
ecjuiprnent, household appliances, oihee ecjuipmcnt, boilers and 
pottery. The output of the 36 estahlishments within the city in 
1937 was valued at $19,334,957. 

On an eminenu; in the southwestern part of the city, two 
miles from the business and industrial districts, is Mount Union 
college, a toeduiational college of the Melhodi.sl Chunli, which in 
1940-41 had an enrolment of 697. It began as a “select school” 
of .six puiiils iti i.'S 46, and in 185S was chartered us a college. In 
1911 Scio lollcge ( 18571 wa.s merged with it. .\lliance was .settled 
and laid out in 183H, incorporated ri.s ;i village in 1854^ and as a 
city in 1888, Until 1851 it was called Freedom. 

ALLIANCE, in international law, a league betwia-ii indepen¬ 
dent Stairs, dclined by treaty, for the pur[)o.se of combined action, 
deirnsivr or otiensive, or both. Alliam.es have usually been di¬ 
rected to sjiecilu: objects tarelully dclined in the treaties. Thu.s 
the Tri[)le Alliance of 1088 iietwi.-en (beat Britain, Sw'eden, and 
the NethcTlands, and tlie (band Alliance of 1089 between the 
ciniieror, Holland, Kngland, Spain and Saxony, were both directed 
against the power of Louis XIV. 'J'he <3iiaclrui»le or Cranci Alliance 
of 1814, clrhned in llu' treaty of Chauniont, laitween (.brat Britain, 
Au.slria, Russia .and Prussia, had for il.s ohjrct the overthrow of 
X.ipoleon and his dyn.isty, and the contining of France within hrr 
traditional boundaries. 'I'hr 'Friplr .Mliaiue of 18S2 between (Irr- 
niany, Austria and Italy was o.si( n.*ably directecl to the pre.serva- 
lion of ICuropean peace against aiic' possililr aggrc'ssive action of 
1 ranee or Russia; and thi.s led, snme 10 years i.itrr, to the* Dual 
Alliarn e bc'twreii Russia and 1 rain r. lor mutual support in case 
ctf any ho^lile action of tlir other powers. Occasionally, liowever, 
attempts have' becai made to gi\e alliamr.s a more general char¬ 
acter. 'I'lius the “Holy Alli.itur’' (i/.v.) of Sept. 26, 1815, wa.s an 
attempt, inspired by the religious idealism of the emperor Alex¬ 
ander I, of Russia, to tuul in the “sacred precepts of the Gospel’’ 
a common basis for a geneial league of the ICuropean govern- 
incmts, its object being, primarily, (he preservation of peace. So. 
too, by Article \T. of the (,)uadru])le 'FrcMly signed at Pari.s on 
Nov. 20, 1815 (which renewc-d lh.it of C’fi.iumont and was again 
renewe'd. In 1S18, at .'Vix-l.i-UhajHdle) the scope of the Grand 
Alliance was extended to obicuts of common interest not specifi¬ 
cally deliiu'd in the treaties. 

It was this article of the treaty of Nov. ,20, 1815, rather than 
the “Holy Alliance,’’ that formed the basis of the serious effort 
made by the' grc'at powers, between 1S15 and 1S22, to govern 
Kurope in concert, which will be found outlined in the article on 
the history of Kurope. In general it proved that an alliance, to 
bc‘ effective, must be clearly dc'imc-d as to its objects, and that 
in llie long run the treat)' in which these objects are defined 
must—(to quote Bismarck s somewhat cynical dictum)—“be re¬ 
inforced by (he interests” of the p.crties concerned, ^’et the 
“moral alliance” of Kuroj)e, as f’ount Nes.sdrode called it, though 
it failc'd to .secure the permanent harmony of the powers, was an 
effective instrumcuit for peace* during the years immediately fol¬ 
lowing the downfall of Napoleon; and it set the precedent for 
those iK'riodical meetings of the repn.sentalives of the pow'crs. 
for the discussion and settlement of questions of international 
importance, which have contributed much to the preservation of 
the gener.il iie.ue. (,SVe Kuroi-f. . History.) 

In the war of ICJ14-T8 the United States were “.Associates.” not 
“Allies,” signifving the want of a common agreement on the 
objects to be attained by the war. (W. A. P.) 

ALLIARIA OFFICINALIS: Garlic-Mi stxrd. 


ALLIBONE, SAMUEL AUSTIN (1816-1889), American 
author and bibliographer, was born in Philadelphia (Pa.), April 
17, 1S16, of French Huguenot and Quaker ancestry. He was 
privately educated and for many years wa.s engaged in mercantile 
business in his native city. He, however, acquired a very unusual 
knowledge of English and American literature, and is remembered 
as the compiler of the well-known Critical Dictionary of English 
Literature and British and American Authors (1854-71), and of 
various anthologies and indexes. From 1807 to 1873, and again 
in 1877-70, Allibone was bcjok editor and corresponding secretary 
of the American Sunday Schcxil Union; and from 1879 to 1888 
he was librarian of the Lenox library, New York city. He died 
at Lucerne, Switzerland, Sept. 2, 1889. 

See the “Memoir” by S. D. M’C.’onnell. an address delivc-red before 
the Historical Society of Philadelphia (i8qo). 

ALLIED MARITIME TRANSPORT COUNCIL. This 

('ounc il (which will be referred to below as the A.M.T.C.) 
w'as the organ through which, in the latter months of the World 
War, the Allied PowTrs decided how' the merchant shi[)ping at 
their di.sposal should be allotted among their different supply 
services. Throughout iqi8 shijiping was, in each of the Allied 
countri(‘s, the limiting factor in the whole of the (u'vilj.in c'ffort 
by w'hich the military struggle wa.s supi)ort(*d and conditioned. 
The authorities resjionsible for securing the food of their re¬ 
spective pojiulaiions and for meeting the needs of the armies in 
munitions and other supplies found at this period that the pri¬ 
mary f.ictor in all their calculations was the amount of shipjiing 
sjKice W’hich (hey could obtain for their iinporte<l su[)})lies or ravv 
male-rials. Thus in ic>i8 the policy governing, in main principle, 
the allocation of merchant shipping determinc-d in a very large 
measure the character and direction of the w-hole effort of the 
sc-veral Allied countries. Il involved decisimns of such intricate, 
far-reaching and decisive consequence that (hey could not be 
properly taken by a pure shipping .authority nor indeed by any 
body of ministers e.xcepl with the aid of a system which could 
give them at once access to the advice of the many authorities 
c.oncernc-d and the means to judge bet\vec-n their compi'ting claims. 

We thu.s find tliat the A.M.T.C., the body of Allied ministers 
by whom the ultimate decisions were to be taken, was a part 
onl>', but the jiivotal part, of a vast system partly national and 
parily international, through which the competing demands were 
sifted ami adjusted and reduced to ciuestions of principle, few' in 
number l)ut far-reaching in effect, for decision by the Council it¬ 
self. This .sy.stem was the counterpart in the civilian sphere of 
the unity of military command which w’as achieved at about the 
same lime, and it was among the decisive factors in the issue of 
the struggle. It was different, not only in its enormous range, 
but in the principles of its organization, from anything previously 
known in administration; and it has had a [irofound effect on the 
methods and machinery by which world problems have* been 
handled since the war. For all these n.-asons it deserves more at¬ 
tention than il has yet received both from the historian and the 
student of political and economic science. 

The different parts of the system w'hich w'cre linked together 
by the A.M.T.C. had a separate existence, fulfilling in most ca.ses 
some functions unconnected with shipping; and they are described 
in various other articles (,.u-t’ list at end of article). But as 
the .A.M.T.C. was the pivotal part, it is here that we may con¬ 
veniently give a brief sketch of the wdiole structure. Without 
such a general view no aeeouiU of the A.M.T.C. would be intelli¬ 
gible, for it was essentially an instrument for linking together, for 
a special purpose, other authorities whose range of action extended 
beyond its own sphere, and except with them and through them 
it had no separate existence or means of action. The .A.M.T.C. 
linked together a number of international (/Allied) authorities 
dealing with the control of different commodities; and each of 
the.se was formed by linking together the national authorities 
dealing with the same commodities in the different Allied coun¬ 
tries. The whole system was built up on the basis of national de¬ 
partmental control and administration, which it united and in no 
way replaced. We must therefore sketch, in the briefest practic¬ 
able outline, the way in which the Stale control system grew up, 
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first nationally and then internationally; and for this purpose 
we can properly write mainly from the point of \new of Great 
Britain, which was the principal centre of the whole Allied supply 
organization. 

The British System of State Control^Undcr the economic 
system in operation before the war, as now in most countries, 
supply is adjusted to demand by a method which is not only 
elastic and responsive but also automatic. Increased demand for 
an article pushes the price up; increased prices make it pay to 
produce more; they also pare off from the demand the poorer or 
less eager consumer. The essential characteristic of this system 
is that, over the whole range of human activity, needs and the 
means to satisfy them arc adjusted without any human brain 
requiring to survey the system as a whole; without any attempt 
being made to measure competing demands in terms of either 
human need or public interest except so far as they are reflected 
in economic demand. 

But for the conditions of war needs and shortage this .system, 
independent of deliberate direction and control, proved blind and 
wasteful. It produced too little, it produced the wrong things, 
and it distributed them to the wrong people. 

The State in war can order in large quantities; it can there¬ 
fore dispense with many middlemen. And in war the neces.sities 
of all must have priority over the luxuries of a few. Under 
conditions of national shortage the criterion of effective economic 
demand does not secure this; with only bread enough to go round 
it will cause alternate surfeit and starvation. For these reasons, 
from the early days of the war, we find State control extending 
over spheres previously occupied by unfettered private enter¬ 
prise. The new system was not introduced full-fledged on any 
general principles. On the contrary it was applied piecemeal, 
and often with obvious reluctance, under the compelling force of 
a breakdown or obvious defect of the peace system. Usually 
the earliest motive was to save the Treasury the expense of in¬ 
flated competitive prices for war materials; then came the desire 
to mitigate the public indignation at similar jiriccs for their own 
purchases; and lastly there was the necessity of distributing 
equitably what had become a bare sufficiency of the necessities 
of life. 

90% of British Imports Under Control.—First sugar, then 
some two years later wheat and flour, were bought by the State. In 
time all the prime articles of food, both fresh and frozen meat, 
all cereals, oils and fats and sub-sidiary foodstuffs, were brought 
within the extending sphere of State control. And the control 
developed in intensity as well as range, passing from purchase 
to distribution, and in some cases to a detailed rationing of the 
individual consumer. Ultimately these activities were grouped 
under a central Ministry of Food. Meantime a similar process 
was developing in an equally wide sphere. First the manufacture 
of munitions and then not only all the raw materials needed for 
munitions, the metals and the chemicals required for explosives 
(coin ores, copper, zinc and spelter, lead, tin, aluminium, oils, 
nitrates, coal tar, etc ), but also, by a necessary consequence, all 
the manufactures of the country which w'cre dependent on them, 
were brought within the single authority of the Ministry of 
Munitions. By the end of TQ17 the national system of control 
was practically complete for both metals and food, and the two 
great ministries ultimately brought under their direct authority 
70% of the national imports. Many of the remaining raw ma¬ 
terials (wool, flax, jutes, hides and leather, and the connected 
industries) were being dealt with simultaneously, on similar prin¬ 
ciples, by the War Office. Finally, the Board of Trade, more 
slowly, less completely, and by more commercial methods, exer¬ 
cised its authority over the remaining imports (timber, cotton, 
paper and pulp, etc.). Ultimately 90% of the imports of Great 
Britain and something like that proportion of the principal pro¬ 
ductive activities of the country, were directed by the Govern¬ 
ment in the public interest. One by one the necessities of life, 
and of war, were brought under control, their purchase centralized, 
their transport allotted, their prices fixed, their consumption 
rationed. 

It was the necessity of organizing a priority between different 


services and requirements needing the same raw materials of 
which the full supplies available were insufficient that, to a large 
extent, compelled the grouping within a few great ministries 
which has-just been de.scribed. The same necessity was constantly 
improving the mechanism of consultation and authority within 
each of these great departments which determined the propor¬ 
tions of the available resources to be allotted to different services 
and different industries. This was sufficient until a serious shortage 
began to be felt in the three great requirements common to them 
all—^mcn, finance for the purchase of foreign supplies, and ship¬ 
ping to import them. This needed new machinery to decide not 
only within each of the ministries but between them. The system 
devised to allot men and to ration finance need not be described 
here. The central reciuiremcnt, which at the most difficult i)eriod 
was the most serious of all, was shipping; it w'as upon this need 
that the international system under the A.M.T.C. was ultimately 
based. 

Before describing this international development it is therefore 
necessary to add a note on the British control of shipping; for it 
w'as this control which the siflimarine made the centre of the 
whole sy.stem. So long as the shipping authorities were able to 
do their proper and normal work, that of providing the tonnage 
the supply services wanted, they were the servants of the supply 
department.s. Just in proportion as .submarine lo.sses and increased 
recjuircnients made it impos.sihle for the shipping authorities to 
supply all the ship.s they were asked for, they necessarily tended 
to become the masters. For the allotment of the ships rested 
with them and that allotment set the limit to the programme of the 
supply defiartmcnt. This position only developed gradually. The 
British shipping department at first requi.sitioned only the ships 
needed for army and navy supplies and transport, leaving the rest 
for free or only partially controlled chartering. But the area ex¬ 
tended as the stringency increased, and as a natural counterpart 
to the increasing control of supplies and materials by the other 
departments. With this extension the responsibility attaching to 
the allocation made by the shipping department constantly in¬ 
creased, till it became obviou.sly too great to be exercised except 
in effective collaboration wath the supjily departments concerned. 
The successive met hods by which this collaboration was attempted 
arc described in another article (War Control of Shipping). 
Only the later developments can be noted here. 

Tonnage Priority Committee.—The process by which the 
control of commodities was both extending and becoming grouped 
in a few great departments has already been described. In all these 
supply departments, specialized experts from the business world 
were incoriioratcd in the offici.il machine. Day by day they were 
testing the requirements of each industry by (he criterion, not 
of changing market prices (which were ended by control) but of 
intrinsic importance in the general sch(*me of national policy. The 
Ministry of Shipping therefore, in allocating its ships, no longer 
had to deal with innumerable demands from hundreds of private 
industries, nor even directly with a score of government controls, 
hut only with a few great ministries. In the penultimate state of 
this process, from Feb. 1017 till towards the end of that year, 
the task of balancing competing demands for shipping was facili¬ 
tated by a new committee (viz., the Tonnage Priority Commit¬ 
tee presided over by Sir Leo Chiozza Money, the undcr-sccrctary 
in the Ministry of Shipping) consisting of executive officials from 
each of the main supply departments. Finally, in the last year of 
the war, after the intensive submarine campaign had made the 
allocation of tonnage the crucial factor in all supply arrangements, 
the decisions involved exceeded the authority of the officials who 
composed the greater part of that committee, and it was suc¬ 
ceeded by a standing committee of cabinet ministers, presided 
over by Lord Milner, in which both the great supply departments 
and the Ministry of Shipping were represented. Here at last was 
a mechanism—a central committee of supreme authority, having 
behind it centralized and co-ordinated commodity controls—by 
which the nation’s requirements as a whole could be surveyed, 
adjusted and directed. The problem of national organization was 
solved; and with it was secured the foundation of the wider inter¬ 
national organization which was to follow. 
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The InternationaX Systcm^I'or the real problem was inter¬ 
national as well as national, and the need for common action in¬ 
creased with the stress. T rance and Italy were buying supplies in 
the same neutral markets and they needed transport*from the 
same interchangeable jiool of tonnage under British and Allied 
control. 

To understand the signifname of the system which gradually 
grew ui) to meet this need it is necessary to recall the normal 
melhfHi by whif h arrangemerits were made between countries 
Ixjfore the war broke out. It the J remh Ministry of Commerce 
needed to arrange something with the British Board of Trade, 
eg , about shipping, it tran.smiited its request through the British 
embas.sy in Baris, or the Trench embas.^y in London, to the 
British Foreign OlTu.e, who in turn sent it on to the Board of 
Trade, d'he reply would (aiine by the same (hannel, so that the 
< ()inmuni( ation between two .spet iaii/ed departments would have 
passed four times through the hands and pens of non- 
spe(ialisls—or, to be exact, of those who were specialized not in 
shipping but in the foreign relations of the two (ountries. This 
system was ba.sed on the prin(ii)k' that in sut h discus.sions the 
prim.iry fact was not that ship[Hng was the subject, but that two 
countries were negiXialiiig. A shtt)i)ing concession on the one 
hand might be set off against a (oinession of quite another kind, 
perhaps political. This couhl otdy be done by those dealing with 
the general foreign poliiy of their countries. 

This procedure was obviously unsuitable in w'ar. The intricacy 
of the arrangements neiessilated direct contact between special¬ 
ized ministers and otiicials; the common interests of the Allies 
outweighed their tlivergeru ies, Cradually a system w-as developed 
of which it was the fundamental princijile that a French otVuial 
wanting British ships was primarily a jx-r.son wanting ships from 
someone who could supply them and not primarily a Frenchman 
neg(»tiating with an Knglishtnan, 

Commmiun Internationale dc Ravitailicment. —^'I’his re¬ 
sult, which will be described later, was reacheil through many in¬ 
termediate slag(‘s. 'The Hi st imulc'st beginning was in the establish¬ 
ment in i<p4 of a body known as the Commission Intrnuitionalc 
dr Riivitdilh'mt'ut, whose pi imiiial objeit was to prevent the con¬ 
tusion mid waste laused by hundred.s of Allied agents in F.ngland 
placing orders with pricate mamifactiirers in competition both 
with each other and the British W.ir Olfice. This body included 
reiiresentalives of the Allied purcfiasing departments and served a 
useful purpose in restraining prices, distributing orders with some 
regard to urgency, and to some extent in poo!it\g knowledge and 
ex|KTience Fssentially. how-ever. it was not an Allied organization 
but a British organization to help Allical purchases. At. the same 
time it marked a progiccss towards the fin.il development. At first 
the British represent.itive in lh<^ F I R. would collect Allied de¬ 
mands and th<'n himself deal with the otiicials of the British de¬ 
partments concerned. I'hen he would bring the Allied supply 
specialist with him. 'Then he ceased to come himself. “Direct 
contact” between specialists was establi>hed in individu.'il cases; 
but it still needed to be (lev<'lo[)ed and organized into a system. 

Shipping as.sistancc* from Cireat Britain to the Allies was in the 
first years rather improvi.scal than organized. Appeals for help 
were dealt with as tar as possible on their merits by the British 
ship>ping authority, a method not unjustified at first when shipi- 
ping w.ns among the least of the Allied problems. But it was 
obviously inadeciu.ile when the shijiping situatiem became so 
serious that the allocation of tonnage was of the most vital im¬ 
portance to the whole of the sujiply arrangements. A British 
authority was ill-ecjuippc'd to measure British against French or 
Italian needs. 

Wheat Executive —A further development which began, on 
the supply side, with the establishment in Tqi6 of an effective 
Allied committee, the “Wheat F.X'-eutive.’’ led the way to the 
final solution. The British Royal Commission on Wheat Supplies 
had found itself faced with the c-vils of comjxTitivc piurchasc in 
the same markets by France and Italy; and the Wheat Executive, 
consisting of the cereal .specialists of the three countries, was 
formed pirimarily In arrange cornliined piurchase. In this it was 
very successful, but it soon hud other advantages. The cereal 


specialists in this committee settled among themselves the pro¬ 
portion of the total supiplies each country should have. Hence¬ 
forth the Ministry of Shipiping could deal with cereal demands in 
the ma.ss. It no longer had lo weigh France's claim for wheat 
tonnage against Italy'.s, but only the completing claim of cereals 
as a whole against other commodities. A little later similar com¬ 
mittees of spxjciahsts from the Allied countries were formed for 
some of the “munitions" commodities; and these were gradually 
jncrea.sed and finally groupied under an Allied munitions council 
of ministers. 

A new impulse to developing organization on an Allied basis 
w’as given when the United States entered the war in 1917 by the 
formation of a council to advise as to the allocation of American 
Credits {see Intlr-Ally Council (jf War Purchases). Had 
finance been more limited than ships the council might have 
piroved the centre of the whole .system; but as tran.spiort could 
lie found only for the most vital supplies, and it was certain that 
for thc.se finance would be forthcoming, the real struggle was to 
s(jueeze supijily demands within the limits of the available ship¬ 
ping, not within those of the available finance. This meant that 
the shipping organization W’as the centre of the system; and that 
it W'as under the piressure of shipiping shortage that the highly 
developicd national tind the more p)artially developed Allied organs 
were linked into one compirehensive international system. The 
final impetus to this develo{)ment was given by the transport 
crisis of 1017. 

Transport Crisis of 1917.—By the autumn of 1917 the pre.s- 
sure on shipijiing was greater than it had ever been; 17,000,000 tons 
dead-weight of the world's shipping had been lost, arul less than 
half had been rcpilaced. More shipping had been lost in the first 
ten months of thi.s year than in the previous .so months of the 
war. American building had not yet seriously liegun. The piro- 
sp)ect of her vital contribution to the armed forces meant further 
demands on transport. And, apart from this, the demands were 
constantly increasing. All the distant expeditions, except to the 
Dardanelles, were fully maintained, and both troops and supplies 
were being sent to Salonica, Mesopotamia, Palestine and East Af¬ 
rica. Drafts were still required from Can.ida, South Africa, 
Australia and New Zeal.ind. The scale of the war in France gnwv 
constantly, and the development in the charai tt'r of warfare in¬ 
volved a larger e.xpcnditure of munitions The navies were at 
their maximum .strength. And serious food troubles throughout 
the winter and spring were anticipated in Great Britain, France 
and Italy alike. 

The strain on the shipping authorities, while there was still 
no comprehen.sive inter-Allied organization filled lo determine 
priority between the different supplies, was in these conflilion.s 
an intolerable one. At any moment the allocation of a batch 
of .ships lo food might mean a shortage of vital munitions, an 
allocation to munitions might entail starvation. 

But by this time the national organization in the several coun- 
trie.s, which was the in(Ii.sj)ensable condition of the inter-Allied 
sy.steni, was at its full develoi)ment, and in wheat and munitions 
partial international arrangements were already working. In 
Great Britain the Minustry of Shipping had full and effective 
control over every voyage and every cargo, and the whole system 
of .supply wa.s centralized under the Milner Committee, A stand¬ 
ing committee under M. Clementcl, Minister of Commerce, played 
a .similar role in France. Italy's problem resolved itself practically 
into coal and cereals, and she had both of thc.se as well as her 
shipping under complete control. Except, however, for con.sulta- 
tion between munitions experts and the more fully developed 
Allied action of the Wheat Executive, the.se national supply sys¬ 
tems were working with little knowledge of each other’s needs. 
As regards most commodities there W’ns still no means of judging 
fairly whether the standards of sacrifice and restriction were 
approximately equal or not. 

The Allied Maritime Transport Council Established.— 

Those who realized the desperate position of shipping were con¬ 
vinced that it was now essential to develop and complete the sys¬ 
tem by extending Allied committees like the Wheat Executive 
over the whole range of supplies, and linking them up by depend- 
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ence for their transport upon a supreme Allied Shipping Council. 
On their proposal the necessary decisions were taken at the impor¬ 
tant Allied Conference which met in Paris in Nov. and Dec. ipi?: 
and the A.M.T.C., consisting of two ministers of the three prin¬ 
cipal European Allies and two delegates from the United States 
of America was constituted and furnished with an executive 
organization. 

What was the nature of this new council and of the Allied sup¬ 
ply organization which now developed rapidly round it? It was 
not a supreme authority acting with a delegated power enabling 
it to override the governments which created it. No body of men 
could have been entrusted with such power, and those who at this 
time proposed cither the appointment of a council with supreme 
executive power or a single economic dictator, were misled by the 
military analogy or ignorant of the realities of the supply situ¬ 
ation. A single decision of such an authority, a reduction in sugar 
or in wheat imports for example, would affect every civilian house¬ 
hold in the countries concerned. No cabinet could divest itself of 
responsibility for such decisions. The Paris Conference rightly, 
therefore, at the end of 1917, rejected the proposal of an “Inter¬ 
national Board with complete executive power over a common 
pool of tonnage.” 

Its Constitution. —On the other hand, if the A.M.T.C. was not 
in principle executive, it was in practice much more than ad¬ 
visory. If the first was impracticable, the second would have been 
u.selcss. How could the need for urgent and desperate tlecisions 
be met by a body which, when it had itself decided, could only 
make recommendations to four governments and wait for their 
assent ? 

The solution of this particular dilemma was found in ap- 
j5ointing as members of the council the ministers W'ho in their own 
countries had the right to decide, and in forming the executive 
organization of the officials who in their own countries actually 
directed, or could effectively influence, the execution. This jirin- 
ciple practically destroyed distinction between the executive and 
the advisory. In principle the council was advisory. But. if the 
British Shipping Controller agreed as a member of it to a decision 
involving orders to British shijiping, he gave effect to it as a 
minister in his own department; and the same thing followed if 
the French Minister of Commerce agreed as a member to a 
decision involving a change in ITench supplies. 

Had this principle been confined to the ministerial councils 
it would have represented some advance, but a quite insufficient 
one. Departmental conferences of ministers had often taken 
place before. To develop these into councils wdth a regular con¬ 
stitution and periodical meetings would have, been useful, but not 
decisive. Ministers meet for a day or tw'o and return. On mat¬ 
ters of such intricate and detailed daily administration as are 
involved by arranging supplies in war, no such occasional meet¬ 
ings can resolve the difficulties of diverging national interest. 
The novelty of the new system consisted in the extension of this 
new principle, so far as was materially pos.sible, to a series of 
committees of officials covering the whole range of shipping and 
supplies and responsible to the A.M.T.C. and two similarly formed 
Munitions and Food Councils. 

Immediately under the A.M.T.C. was the first of these bodies, 
the Allied Maritime Transport Executive, of which, on the prin¬ 
ciple described above, the British member, who was the chairman, 
was the Director of Ship Requisitioning in the Ministry of Ship¬ 
ping, the French member, the influential clicj du cabinet of the 
French Minister of Commerce, the Italian, an official of great 
influence in the Italian supply departments, while the American 
was one of the American members of the council. The head¬ 
quarters were in London, and the staff was grouped in four 
natipnal divisions under the direction respectively of the four 
members of the executive. The Council of ministers itself met only 
three times before the end of the war. But the Executive of offi¬ 
cials met frequently, and in the long intervals between the coun¬ 
cil meetings was the instrument through which Allied co-ordina¬ 
tion in the direction of shipping was secured. 

Ultimately the whole range of imported commodities was cov¬ 
ered by the following committees;— 


Under the (.-Vllied) Food Council; 

1. Cereals (the wheat 4. Meats and fats, 

executive 1. 

’. Oils and Seeds. 

3. Sugar. 

Under the (Allied) Munitions Council; 

5. Nitrates. g. Non-Ferrous Metals. 

(). Aircraft. 10 Mechanical Transi>ort. 

7. Chemicals. 11. Steel. 

8. Explosives. 

And (without being groui)ed under a similar miitislerial council): 

12. Wool. 17. Taper and Tulp. 

13. Cotton. 18. Timber. 

14. Flax, Hemi> and Jute. 19. Tetroleum. 

15. Hides and Leather. 20. Coal and Coke. 

10. Tobacco. 

It had been intended to group the.se last nine committees under 
a Raw Materials Council, but this council had not been formed 
when the Armistice made further organization of this kind 
unnecessary. 

These committees secured combined Allied plans on all ques¬ 
tions within their re.spective siffieres on which combined action 
was nece.ssar>'. It was only so far as their i)rogr.ammes needed 
shipping that they needed the ai)proval of the A.M.T.C. But us 
the allocation of shipping was the crucial factor in all the main 
supply arrangements, the A.M.T.C. and its e-xecutive acquired 
the dominant po.sition. 

Working of the Machine.—As an cxami>le of the working 
of this system let us look at the duties of the most important of 
the Allied sujiply committees, the Wheat Executive, say in the 
spring of iguS. The committee is working, within a general pro¬ 
gramme agreed for the cereal year 1917-18. It has arranged 
through common agents for the provision of supplies in the 
United States, Canada, the Argentine and elsewhere. In contact 
with the shipping authorities, shipjiing has been sent to the load¬ 
ing ports. The ships are provisionally allotted for discharge in 
(ireat Britain, France and Italy; but the slocks, port facilities, 
etc., in each of these countries arc watched daily, and the ships 
directed where de.sirable by orders .sent to the jiurls of loading or 
even on arrival on the eastern side of the Atlantic. 

Meantime, the Wheat Executive is negotiating with the Trans¬ 
port Executive as to the new programme for 1917-18. The 
latter, conscious of the comjx'ting claims for munitions, etc. is 
urging reduction. The Wheat Executive makes efforts at reduc¬ 
tion and tries to distribute this reduction among the three coun¬ 
tries. The margin of difference between the two executives is 
diminished, but not removed. An attempt is made by negoti¬ 
ations with the other food committees, and under the general 
authority of the Food Council, to balance the respective claims of 
cereals and other foodstuffs. The final food programme put 
forward by the Food Council is still in excess of what is likely 
to be obtained, but the difference is reduced to manageable dimen¬ 
sions. And the final issue is presented to the A.M.T.C., when 
it is practically simplified, to a decision between the conqjcting 
claims of Allied food as a whole and Allied munitions. 

The concluding stages of this procc.ss arc best illustrated by the 
decisions taken at the A.M.T.C. meeting in Sept. 1918. The 
council, at that meeting, reviewed the whole of the jiro.sjicctive 
shipping position for 1918-19. They had before them estimates 
carrying the authority of the .shipping experts of all the countries 
concerned to the effect that, after allowing for ships allotted to 
military exiieditions and the fleets, the total import.s could not 
exceed; 

fforcoal 1 for Great Britain 

72,5cx),ooo j raw materials 1 France 

tons I food f Italy 

[ munitions J 

They decided, on the advice of the Transport Executive, that 
25,:oo,ooo lon.s must be allowed for coal, and 7,500,000 tons 
j for raw materials, leaving 39,800,000 tons for food and munitions; 
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I 

( onunixiity. 

Inter Allied 
Lorly. 

Methorl of 

Purr liM-.e. 

4 

Purchasing Body 
or Bodies. 

S 

Represented in 
United States by 

6 

Represented in certain other 
countries as follows: 

I. Wlirllt. 

V\ hr at l,.\e< utl\' . 

Sinj^li huyi.r. 

Royal Commi'sion on 
Whrat Supplies 
(British). 

Wheat Kxjmrt Com¬ 
pany of America. 

Canada; Wheat cxixirters. 

India ; Controlled firms. Ar¬ 
gentine: Controlled firms. 
Brazil; Controlled firms. 
Russia: French Commission. 

Sii^ar. 

Inter Allied Sin^n 
I’lduraninie ( oin 
luitter . 

Suu'te ljuyer in London 
and fnan Intirna- 
lional .Sujtar Coni- 
mittr e in r.S..'\. 

Royal Ctjmrnission on 
Sugar Supplies (Brit¬ 
ish). 

Representatives of 
Royal Commission 
on the International 
Sugar Committee. 

In addition to purchases made 
as in column the produce 

of some small British colonics 
was secured through the 
British C'olonial Office. 

y MraL, /;U ,, 
art<l oLlicr 
{t KKLhitL 

Inter Allied .Meat 
and hats Lxer u 
live. 

Punha'int; (tr^ani/a 
tion in each procur- 
ini' (ounfry uiirud 

Various. 

.Allied Provisions Ex¬ 
port Committee. 

British Colonies and also Ar 
gentine by the British Gov- 
ernment. 

4. Oil anil nil 

(til atif! (til .eed 

I '.xer. lll.i\<'. 

I'un Ita-inr, (hfou>.:h 
A. P. K. C. or the 
1^0Vts. <n n e e r n e (j 
(vee eoL. (>). 

The I'ivecutive. 

.\.I’.K.C. 

Briti.sh and French ('olonie.s 
by the n-spcctive govern¬ 
ments. Brazil by agents of 
Wheat Commission. 

('nppt r. 

('op[MT Suh--(()ni- 
niittie, allixal 
ing powers oulv 

Hy the f^overnnunts 
reijuirinn supplies. 

•So; (olumn j. 

Pun hiise' in U.S.,\. by 
govts. friHn pro 
ilin ers at controlled 
price, in account 
with alloration by 
Cojjper Committee 

I‘urchasc.s in .Spain i)y British 
f iovernment. 

6. Tin. 

d in (executive.. 

Suptilies for Frann- 
and Italy throuj^h 
Hritisb Ministry rrf 
Munition*'. 

Tin I'.xeeutive. 


The Exe( utive generally repre- 
sinted in the producing 
ermntries b}* controlled firms. 

7. Nitrate of 

SiMla, 

Nitrates Fxer 11 
fives. 

.\).'ents on Commission. 

hirer tor of I’un hii'i s 
und< r the L.\i-r utive. 


S[)e(:ial agreemr-nt with the 
(jovernment of Cliile. 

S, Klllrber. 

.\llied K u h h e r 
(.'oillMiitlee. 

<.( nerally l>y ^ovi rn 
meiit.s < oju erned. 

Bulk of tr.iiie in hamL 
of ('itv int-Ti-lianl.s. 



W.K.l, hair 
and i»rn 
lIlK ts of 
wool arid 
hail. 

Wool Prolparnme 
('onimitte<- (Ad 
vi’ory 1. 

• Xu'dralian ami \ /. 

( !i[) houtilit hy Hril 

i di (fova rnim Ill, 

otherwise trad e 
{ hannel'.. 



France yiartiallv controlled 
prices and qiiaritilit s tlirougli 

1 nter-de])artmentil Wool 
Committee. 

10. CtlUnu. 

Cotton I'fo^ranune 
(‘onimittra-. 

C-ual tra<lr- rluinnel.- 
( xeept fur Lnyptian 
( rop. 



Ixgyptian crop bought b) 
British and I'gyptian Gov¬ 
ernments. 

It. Julc, hemp 
iiiul Itax: 
((/) jutr,’. 

Jute, Heni|> and 
I'la.x I’roe.ramnic 
('oinrnit tee. 

Piireiiase hy Hriti.sh 
( loverninent from 

learlinii jute (inns. 




(/>) ileiup. 

Jute, lleint> ami 
I'lax I'rogramrne 
< ’ommit tt'i'. 

Hril.islt Ciovernnunt 

purchase fur lairo- 
pean .'Mli' S. 



C'ontrolled firms in Manila. 

1 

(r) Idax. 

Jute, Ileinp and 
Ida.v I'roeniinmr- 
Committee. 

Loral .Mlii-d repre- 
siiit.ilives at Areli- 
anj;el. 



Informal Inter-Allied buying 
arrangements at Archangil. 

1 j. llidr s and 
lealh.r. 

Hides and Leather 
P r 0 ^ r a m m <■ 
('ommit tee (an 

Jxveruliv'e under 
eoie.iderat lou 1. 

Hritish (lovenum nt 

purchase in Inilia 
i throuy.h B u y i n k 

Committr-e rj Brit 
i'll tiriiis in Call litta. 

('treat Britain ami 

: United States eon- 
1 tidl till- m a r k «• t 

j (chielly India and 

1 .Vrgr'iitina). 

1 


1^. l imhi r. 

I'imher Prof^pamrne 
Committee and 
* Commi-sion In 

t e r n a t i 0 n a 1 e 
( d’.'Vehats tie Hois. 

I’un iia.se r entralized in 
Italy, I’'ram f. 
Britain, C.L.X.B, 
eonlnrl pun ha si n>^ 
jKilir-y. 

j ( l.A.B. 

1 

Purchase in United 
States through War 
Mi.s.sions. 


i.p Coal. 

Co.d l’ro).;tamme 

t'ommittie. 

! 

liriti'h (lovernment e 
works tinm throu};i 
basis of j irofits ovi r 

imfrols the mints and 
li existing channels im 
I'XTitKl of pn -war years, 


France.—Office National de.'; 
(!hari.)ons, buying in United 
Kingdom through existing 
channels on a fixed basis. 
Italy.—All purcliases made on 
Italian Ciovernment account. 

IS' PaiHi. 

i 1 

l’.i|tr r and Paper 
; making Materi 

a,l- l’rojsramme| 
Committee, 1 

(. ntral pun base of| 
woo'lpulp in eaehl 
! lountrv. 1 

1 

CeiUralizerl jujrchasi 
through British Con 
Iroller for lAiro|Kan 
;\llies suggr-sted. 

1 


Italy.— Italian Paper Com¬ 
mission. 

France,—Office National dc la 
Presse. 

It', IVlnrhiiin. j 

1 Inter-.Mlird IVtio- 
leu in txrnfei'eiKe 
(ArlvCoiyj. 

By eentnd purihasej 
in Cnited States of! 
.\nurica at h\id 
priie. U.'U.il tradi 
ihaniii'ls in other 
rduntries. subject 
lr» alltn alirm by Con¬ 
ference. 

United StaUs luel 
Administration. 


17. roiumi. 

0 It ti c e 0 a n d 

1 Mahlns Pro 

jjtranjme Com 
[ mittee. 

No purcha^in^ arrangements betwer n the Allies, price control lK“ing| 
purely national throiiKh meilium e*f the state monofxdies in Francej 
and Italy, ami the Tobacco anil Matches Contn^rl Board in (^ireatj 
Britain. 
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against demands of 49,000,000 (37,000,000 for food and 33.000,- 
000 for munitions). Finally, after dillkult negotiations, they 
allowed 22,000,000 for food and 17,800,000 for munitions. The 
conclusion of the Armistice a few weeks later robbed these de¬ 
cisions of the practical importance they would otherwise have 
possessed. But they illustrate the way in which the whole Allied 
system was by the end of the war linked together and dominated 
by the supreme shipping authority. 

The system was, however, not fully and equally working when 
brought to an end by the Armistice, It was tested and working 
fully for food and beginning to work for munitions; but was 
still in its preparatory stages for miscellaneous raw materials for 
civilian use. 

Summary of Achievements. —Imi>erfect as it was, however, 
and having to build up its elaborate organization and carry on its 
work simultaneously, its achievements W'(‘re very striking. Though 
the shipping available for European supplies was son\c 2,000,000 
tons less, the import services of France and Italy were, in 1918, 
for the fir.st time put on a substantially satisfactory and substan¬ 
tially equal basis. Food .stocks were raised to a much safer level. 
The Belgian relief requirements, previously in a dc.speratc con¬ 
dition, were adequately met and the American trooiung needs 
substantially assisted. Ihc-se results were obtained partly through 
shipping economics effected by the pooling of tonnage and partly 
by supply economics effected by the common examination -of 
needs and resources by the programme conimittee.s. 

The fundamental principle is the direct contact of special¬ 
ized ministers and officials of different countries effected through 
a regular organization whose members are grouped according to 
special experience and authority, not according to nationality. 
The national administrations now touched each other, not at 
one point (the Foreign Offices), but at .scores (the officials en¬ 
gaged in the different controls) and the contact was no longer 
occasional but continuous. Any divergence of national interest 
W'as settled within its own sphere, and iri(iependcntly of differences 
elsewhere. Agreement once reached wilhin each sixeialist com¬ 
mittee, the further issue was not between nation and nation but 
between supply and supidy. The Allied munitions demands were 
pressed as a whole with the support of the representatives of all 
countries against the claims of Allied food demands supported 
by all theirs. Thus was co-operation between the Allies at last 
shifted from a diplomatic to an administrative basis. 

Influence of War System on Later International Organi¬ 
zation.— The machinery .so erected, and the principles of admin- 
i.stration so dcvelotjed, have left a deep impress upon subseciuent 
organization. In the Armistice period, after some delay due to the 
desire of the American Government to terminate all W’ar organi¬ 
zations at once, a Supreme Economic Council based on the 
principles described above and with a personnel very largely 
the same carried on the Armistice tasks of removing the block¬ 
ade, bringing the German ships into u.se, rc-allotting ships for the 
repatriation of troops and prisoners, for the import of raw ma¬ 
terials required for reconstructions, arranging relief for the starv'- 
ing countries of Europe, and re-establishing railway transport and 
communications. 

More important and more permanent is the influence of the 
same experience upon the administrative organization of the 
League of Nations. In spite of the obvious differences of the 
tasks, the student of political science will find many resemblances 
to the A.M.T. organization in the composition and method of 
working of the technical committees for finance, economics, 
transit, mandates, etc.—by which the Assembly and Council of 
the League are advised. The members of such committees regard 
themselves primarily as specialists in their particular subject- 
matter. At the same time, as they are in fact of differing na¬ 
tionality and know the tendencies of opinion and interest in their 
different countries, they afford just the kind of bridge between na¬ 
tional opposing views which was provided by the programme 
committees. It was perhaps useful that all three of the European 
members of the A.M.T. executive joined the secreUriat of the 
League and had a part in building up the new machinery. But 
essentially that machinery was constructed as it was because it is 


among the fundamental principlc.s of the League itself, first tkit 
the common interests of nations arc no less important than their 
differences, and secondly that lhe.se common differences must be 
resolved by agreement and not by the overriding decision of a 
superior authority. 

With some difference of emphasis, these were the principles 
which determined the Allied .sj’stem; with some difference of 
application, the international system follows the same principles 
With this system the real instrument of the League's action is 
not merely its permanent .staff but the national organizations, 
public and private, which are linked together through its specialist 
committees and cummis.sions. Its real executive is located not 
in one city but in sections, in all the main capitals of the world. 
Its central .staff is the “coupling” which unites this intricate 
mechanism and enables it to achieve an international task. Geneva 
is not a centre of controlling power but an instrument to co-ordi¬ 
nate activity which is world-wide in its influence and means of 
action. It is an instrument, not for governing the world, but for 
assisting the world to govern itself in agreement and in co-of)cra- 
tion. It permeates and transforms the policy of the world as the 
Allied organization permeated and transformed, without an over¬ 
riding authority, the policy of the Allies. {Sec al.so Shipping, 
Ministry or; War Control of Food; Munitions, Ministry 
of; War ('ontkoi. or Shipping; Commission Internationale 
DE Ravitaillement; etc.) 

Bibliography. —Most of the documents concerned with the intcr- 
Allied control ot sliipjiing and commodities were secret, and remained 
unpublished. A selection of the more impuiLant pajiers is printed in 
J. A. Salter, Allied Shipping Central (lyji), in the British series “Kco- 
noniic and Social History of the World War” (Carnegie Endowment 
for Intcrn.itional Peace). This book covers control of commodities as 
well as shipping, and the national and international system. The full 
bibliography is very voluminous. The following English books may 
perhaps be specially mentioned as giving a good picture of the general 
princiides and aclnril working of the control systini -J. L. (iarvin, 
Economic Foundations of Peace (inrq); Sir L Chiozza Money, 
Triumph of Sutionahsalion (ifjjo), written from the point of view in¬ 
dicated in title but includes much first-hand information not otherwise 
available; II. I). Henderson, The Cotton Control Board (1922); 
E. M. H. J.lo\<I, Experiments in Slate Control at the War Office and 
Ministry of pood (iq-m) ; F. H. Coller, State Trading Adventure 
(HJ2 S). (A.Sa.) 

ALLIER, a department of France on the northern border of 
the Massif Central, formed in 1790 from the old province of 
Bourbonnais. Area 2,850 sq.m. Fop. (mi.^O) 368,778, a consider¬ 
able decrease since 1906. It i.s bounded on the north by Nievre, 
east by Saone-et-Loire, south-east by Loire. Sviuth by Puy-de- 
Ddmc, south-west by Creuse, and north-west by Cher. The de- 
[lartment is a well w'atered plateau, mostly 600-1,500ft. above sea- 
level, with heights reaching 4,239ft. in the .south, in the Bois- 
Noirs. and forests in the northern zone. The Allier crosses the 
(enfre from south to north, the l^oire forms most of the eastern 
boundary, and the Cher runs parallel to the Allier across the 
we.st. The heights of the Forez in the south-east and beyond get 
one metre of rain or more per annum and the mean winter tem¬ 
perature (reduced to sea level) is 39 ', implying severe conditions 
on the heights. In the lower lands the rainfall is 6oo-8ootnm, per 
annum. The basin of the Allier east of its tributary the Sioule, 
wilhin the department, is largely a northward continuation of 
the fertile Limagne of the Allier valley in Puy-de-D6mc, and is 
called the Limagne Bourbonnaisc. It grows cereals, potatoes, 
and fruits, including some vine.s. Sheep and cattle rearing are 
active in the department and goats and pigs are numerous, while 
there arc also .several forests. 

Carboniferous rocks outcrop along north-east to south-west 
lines west of the Allier, with coal seams worked for the iron and 
other industries at MontluQon, Commentry, Murat, etc. There are 
also lime and building stone quarries, so that the mineral wealth 
is considerable. The mineral waters of the region are widely 
famed, Vichy, in the arrondissement dc la Palis.se, being the best 
known spa in France. 

Allier is served chiefly by the Orleans and P.L.M, railways and 
the lateral Loire canal; the Berr>' canal and the canal from 
Roanne to Digoin touch the department. Moulins (the capital 1, 
Montlut;on and Lapalisse arc towns which give their names to 
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the usa'il three arrondissements of the modern system. There are 
29 cantons and .521 commuiurs. The department is also the diocese 
of Mtjulins under the Archhishoij of Ilourgcs. It i.s in the region of 
the XIII army corps and in the acudemie or educational promise 
of Clermont, l-errand. It.s court of appeal is at Riom. 

Apart from Mouiins (fy.i.;, it may he mentioned that the de¬ 
partment has interesting mediaeval building.s at Souvigny (CTuniac 
priory iith-istl> century), St. Menoux, Ebreuil, Cannat, Veauce 
and S’grande (Romanesque thurche.',;, Huriel (tine nth century 
thurdi, also castle), St. Pour(;ain sur Sioule (iith-i8th century 
churclu. The castle at Bourbon TArchambauIl (i3th-i5th cen- 
tur> ) was the house of the B<mrb(jn duke.s. 

ALLIER ( aric. Elaver), river of central France flowing into 
the Loire. Rising in the department of Lozere, its upper course 
is mostly through deep gorges following structural lines of weak- 
nes.s between the incjuntains of the Margeride and tho.se of the 
Velay. It then traverses the hasins of Langeac and Brioude, re¬ 
ceives torrent.s from the memntains of Dure and I>()me, and flows 
through a wide but .shallow channel in the fertile wheat-growing 
plains north of Clernioril Ferrand, being joined by the Sioule 
above Mouiins, the chief town on its banks. It reaches the Loire, 
4 mi. W. of Xevers, after a course of ^(k) mi. (154 navigable). Its 
basin has an area of 6,755 miles. 

ALLIFAE (mod, Alifr), a town of the Samnites. 15 mi. N.W. 
of "I ele.sM, and 17 mi ]i N.F. of I'eanum. The site of the Samnite 
city, which in the 4th century n.c. had a coinage of its own, i.s 
not known; (he Koman town lay it» the valley of the Vulturnus. 
and its walls (.ph century ad ) enclose a circuit of it mi.; they 
have four gales at the ends of the cardo and dccumanus (the 
main sirc-ets) by whi( h it i.s still divided. Outside are preserved 
remains of large batlis (Thvrnuw IIm idis') and a theatre. 

ALLIGATOR, a crocodilian closely allied to the true croco¬ 
diles. In popular speech alligator and crocodile are often con¬ 
fused. 'riie American alligator differs from the true crocodiles 
principally in h;i\ing the head broader and shorter and the snout 
more obtuse; in having the fourth, enlarged tooth of the under 
jaw' received, not into a notch at the side of the jaw, l)ul into a 
pit formed for il. within the upper one; in wanting a jagged fringe 
fh.it appc’ars on (he hind legs and feet of (he crocodile; and in 
having the toes of the hind feet webbed not more than half way 
to the tips Two species, AlUntitor mississipieusis in the southern 
states of North ,\merica up to 12 ft. in length, and the small 
A. in the Yangtze Kiang region of China, are still living. 

In Central and South America alligators are represented by the 
various caymans, which differ from Allii'.iitor by the ah.scnt e of a 
bonv septum belwcam (he nostrils, differences in the. bony scales 
of the \’entral armour, .ind in various other respects. {,SVc Ckoco- 
miiAM ) So\'eraI extinct siiecit's of the genus Allif;at(>r are known 
from the American Tertiary. (K. P. S.) 

ALLIGATOR PEAR: svr Avoc ado. 

ALLINGHAM, WILLIAM (1824-1SS0), Irish poet and 
man of letters, was l)orn at Bally.diannon, Dcjnegal, Mar. 10. 
1824, and died at Hampstead, London, Nov. 18, iSSq. He held 
various posts in the customs until 1870, when he became sub¬ 
editor of Eraser's Magazine, where he succeeded Froude as editor 
in 1874, Hc^ was a fricMul ol 1 >. G. Rossetti, and the 2nd edition 
of Dtiv ittid Sonias (1855) had (wo illu.st rat ions by Ro.sselti 

and Millais. Allingharn is lu -t remembered for many charming 
lyrics, some of which, like 'T p the airy mountain,” still find a 
place in anthologies. 

His chief works are Poems (1850); Laurence Bloomfield in 
IrrUtitd (1S04); Irish Sotifis and Poems (1S87); Elower Pieces 
and other Poems (188.S). with two designs by I). G. Rossetti. 
IVilliam Allitii^ham: a Diary (1007). ed Mrs. Allingharn (Helen 
I'aterson, b. 1848) and 1 ). Radford, contains many interesting 
reinini'^c ences of Tennyson, {'arbde and othc'r famous con¬ 
temporaries. Mrs Allingharn also published a volume of letters 
addressed to lu“r husband She died in icjJO and was herself an { 
artist of some di.stinction j 

ALLISON, WILLIAM BOYD (T82{)“i9o8). American! 
legislator, was born at Perry, O., on March 2, 1829, Educated at 
Allegheny and Western Reserve colleges, he studied law, and prac- j 


tised in Ohio until 1857. In that year he settled in Dubuque, la., 
where he took a prominent part in Republican politics; and in 
i860 he was a delegate to the national convention at Chicago which 
nominated Abraham Lincoln for the presidency. In 1861 he was 
afipointed a member of the staff of Governor Samuel J. Kirkwood 
(1813-1894), and was of great service in the work of equipping 
and organizing the Iowa volunteers. From 1863 until 1871 he 
served with distinctifsn in the House of Representatives; in 1873 
he was elected to the United State.s Senate, and was re-elected for 
live consecutive term.s. He became one of the highest authorities 
on ciueslions connected with finance, and from 1877 he was a 
mernher of the Senate committee on finance, In 1881-93, and again 
from 1895, he was chairman of the committee on appropriations, 
in which jio.sition he had great influence. He declined offers of the 
.secretaryship of the treasury made to him by Presidents Garfield 
and Harrison. He was a prominent candidate for the presidential 
nomination in the Republican national conventions of 1888 and 
iSgO. In 1892 he was chairman of the American delegation to the 
International Monetary Conference at Bru.ssels. He died at 
Dubucjuc, on Aug. 4, 1C408. 

ALLITERATION, the commencing of two or more words, 
in close juxtaposition, with the same sound. As Milton defined 
rhyme to be “the jingling sound of like endings,” so alliteration 
is the jingle of like beginnings. All language has a tendency to 
jingle in both ways, even in prose. Thus in prose we speak of 
“ne;ir and dear,” “high and dr\'.” “health and wealth.” But thi* 
initial form of jinghr is much more common—“safe and sound,” 
“thick and thin.” “weal or woe,” “fair or foul,” “spick and span,” 
“fi.sh, fle.sh or fowl,” “kith and kin.” The poets of nearly all times 
and tongues have not been slow to seize uiion the emphasis w'hich 
could thus be produced. 

Although mainly Germanic in its character, alliteration was 
known to the Latins, esiKuially in early times, and Cicero blames 
Fnnius for writing: “O Tite tute, Tati, tibi tant.i, tyranne, tulisti.” 
We read in C'haucer: — 

But of the fyr and flaiimbe funeral 

In which ni\ l)od\ lirennen :-tial lo glede. 

In Shakespeare:— 

Full fathom five thy father lies. 

In Coleridge: — 

The fair breeze lilew', the w'hile foam flew, 

The turrow followed free; 

We were the first th.at ever hur^-t 
Into that silent s<“a. 

As thus far con.ddered, alliteration is a device wholly dependent 
on the poet’s fancy. He may use it or not, or use il much or little, 
at his |)leasure. But there i.s an extensive range of Teutonic 
poetry whose metrical laws arc entirely based on alliteration. 
This, for c.xample, is the principle on which Icelandic ver.se is 
founded; and we have a yet nearer interest in it, because it 
furnishes (he key to Anglo-Saxon and a large portion of early 
English verse. Here i.s a pa.ssage from the famous epic Beowulf^ 
alliferatively rendered by Mr C. K. Scott-Moncrieff;— 

Oft Shield of the Sheuf from scathing hordes 
From many meinies their mead-stoves tore; 

■Aff rich ted Uiem the Earl since erst he wa.s 
Found unwcalthy ; then friendship he awaited, 

Waned under the welkin, in worship throve, 

Until each one of those outdwelling 
Over the whale-road, must hearken to him, 

Gold must give him; that w as a good king. 

The rhymeless lines divide into halves, and each half has nor¬ 
mally two strong accents, irrespective of the number of syllables, 
‘all, or some, of the accented syllables being alliterated—three 
in each line being the usual number. Double alliteration is 
occasionally found. The influence of French poetry, with its 
definite syllabic system, worked against the continuance of this 
ancient recitative, and the alliterative line gradually ceased to be 
the vehicle of serious verse in England. But there were two great 
revivals, one in the 14th century, when such poems as Pearl (q.v.), 
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Syr Gawayne and the Grcne Knight, and the Morte Arthure were 
written; the other, also in the 14th century, but quite independent, 
when the great poem know'n as Piers Plowman w’as written. 

Piers Plowman, consciously archaic, suggest.^ the Anglo-Saxon 
manner;— 

Then gan I to meten a merveilousc swevene, 

That I was in a wilderness, wist I never where; 

As I bchelde into the cast, an hieph to the sonne, 

I seiph a tour on a toft, trielich ymaked; 

A depe dale benethe, a dungeon there-inne. 

With depo djehes and derkc and dredful of sight. 

But though alliteration lingered on as a form of emphasis in 
popular songs, it ceased to be a regular way of English verse. 
Chaucer makes his Parson refer contemptuously to alliteration; 
but as he sneers at rhyme as well, perhaps we should not take 
him too seriously:— 

But, trusteth wel, I am a southron man, 

I can not geste “rum, ram, rut” by lettre, 

Ney, God w oot, rym holde 1 but litel bettre. 

For a study of alliterative verse sec J. Schipper, History of 
English Versification (ipio). 

ALLIUM (Lat. for “garlic"), a genus of plants, of the family 
I.iliaceae, with about 3:!5 species (eight of which occur in 
Britain j, found in central and south Europe, north Africa, the 
dry country of west and central Asia, and North and Central 
America. The plants are bulbous herbs, with flat or rounded radi- 
cal leaves and a central naked or leafy stem, bearing a head or 
umbel of small flowers, with a spreading or bell-shaped white, 
pink, red, yellow' or blue perianth. Several species afford useful 
foods such as onion {Allium Cepa), leek (A. Pornim), shallot or 
cschallot (.-1. ascahmicurn), garlic (/I, ursinum) and chives (.-1. 
Schoenopra :uin \. See Cinvrs; Gaklic; Lekk ; O.vion; ,Suallot. 

In North America there arc about 70 native species, most 
numerous in the Rocky Mountain region and in California where 
the majority arc found. AmeJng some 10 species occurring in (he 
Eastern United States and Canada are the meadow garlic (A. 
canadensis), formerly u.scd for food by the Indians; the wild 
leek (.1. tricnrciim), found in rich wood.s; the wild chives or 
ru.sh-garlic (.d. sibiricum), found from Maine to Alaska; the 
nodding wild onion (,1. cernumn), with inverted clusters of hand¬ 
some llowcr.s; and the prairie w'ild onion {A. stcllaium), of rocky 
banks in the interior. The field garlic (A. vineale) of Europe, 
widely naturalized in meadows and pastures, is a troublesome 
weed tainting the flavour of butter. 

ALLMAN, GEORGE JAMES (1812-1898), British bio¬ 
logist, was born in Cork, Ireland, and died at Parkstone, Dorset, 
Nov. 24, rS()8. His most important work was upon the gymno- 
blastic hydrozoa, on which he published in 1871-72, through the 
Ray Society, an exhaustive monograph, based largely on his own 
researches and illustrated with drawing.^ of remarkable excel¬ 
lence from his own hand. 

ALLMERS, HERMANN (1821-1902), German writer, was 
born on Feb. ii, 1S21, at Rechtenfleth, near Bremen. In 1858 he 
wrote Marschcnbuch, in which northern lands and peoples are 
described. In 1S60 apf)eared his Dichtnngett, and nine years later 
his Romischc Schlendcrtage, both manifesting his love of land¬ 
scape imagery. The drama, Ekktra (1872), and his somewhat 
stiff lyric and ballad poetry are among other writings in his 
Sdmtliclic U’erke, 6 vols. (1891). 

ALLOA, small burgh and seaport. Clackmannanshire, Siol- 
land. It is on the north bank of the I'orth, 32 mi. from Edinburgh 
by the L.N.E.R. via the Forth Bridge, and 28 mi. from Leith by 
steamer. Pop. (est. 1938) 13,436. The L.M.S.R. enters the town 
from the southwest by a steel bridge across the river, and al.so 
owns a ferry to South Alloa, on the opposite shore, in Stirling¬ 
shire. Between Alloa and Stirling the stream forms the famous 
sinuous “links,” giving a 12-mile river-course as against mi. by 
road. Alloa makes yam, the famous Alloa ale, spirits and yeast 
(Carsebridge), glass, pottery, electrical appliances, brass, iron and 
bricks. Coal is exported and oil imported. The docks are acces¬ 
sible only at high water. Among the principal buildings arc the fine 
Gothic parish church, the town hall, including the free public 


library, and the museum of the Natural Science and Archaeologi¬ 
cal society. .Mloa park, the seat of the earl of Mar and Kellie, is 
in the immediate vicinity, and in its grounds stand the ruins of 
Alloa tower (1315), once the residence of the powerful family 
of Erskine, descendants of the carl of Mar. There Mary and 
James VI spent part of their youth. 

ALLOBROGES (fil- 16 b'r 6 -gas), a Celtic tribe in the north of 
Gallia Narbonensis, inliabiting the low ground called the “island” 
between the Rhodanus, the Isara, and the Graian Alps, correspond¬ 
ing to the modern Dauphine and Savoy. If the name is rightly 
interpreted as meaning “aliens,” they would seem to have driven 
out the original inhabitants. Their chief towns were Vienna 
(Vienne), Genava ((jcncva) and Cularo (later Gratianopolis, 
w’hcnce Grenoble). The Allobroges flr.‘<t occur in history as 
taking part with Hannibal in the invasion of Italy. After the sub¬ 
jugation of the Salluvii (Salycs) by the Romans in 123 B.C., the 
Allobroges were attacked and finally defeated (i2i n.c.) at the 
junction of the Rhodanus and Lsara by (). Fabius Maximus 
(afterwards Allobrogicus). But they still remained hostile to 
Rome, as is shown by the conduct of their ambassadors in the 
Catilinarian conspiracy (63 b.c. ; .nr Catii.ine), 

Bibliography.— See A. Desjardins, G^ngraplde historique de la 
Gaule romaine ii. {r87(»-i80L) ; Mommsen, Hist, of Rome (Eng. 
trans.) bk. iii. ch. 4, iv. ch. 5; T. R. Holmes, Caesar’s Conquest of 
Gaul (1899) ; G. Long in Smith's Dirt, 0} Greek and Roman Ceog- 
raphy; M. Ihm in Pauly-Wissowa’s Realencyklopddie, i, a (1894). 

ALLOCATUR, a law term, meaning a certificate given by a 
taxing master, at the termination of an action, for the allowance 
of costs. 

ALLOCUTION, a name given to the formal addresses made 
by the pope to the College of Cardinals and through them to the 
church (Lat. allocutio, an address). Allocutions are usually 
called forth by ecclesiastical or political circumstonces, and aim 
at safeguarding papal principles and claims. They are published 
by being affixed to the door of St. Peter's church. 

ALLODIUM, that portion of land allotted to an individual 
by the chief, as representing the community, in the early Anglo- 
Saxon settlement of Britain. It usually consisted of the home¬ 
stead, and was regarded as the property of the family. It was 
free from rent and services. Later, allodium is the regular Latin 
translation of bocland iq.v.). 

ALLOMERISM, a similarity in crystalline form exhibited by 
sub.stanccs of different composition. 

ALLON, HENRY (i8i8-i892'>. English ('ongregational min¬ 
ister, was born on Oct. 13, 1818, at Welt on, Yorkshire. In 1844 
he became co-pastor with Thomas Lewis of Union chapel, 
Islington. In 1852, on the death of Lewis, Allon became .sole 
pastor, and (his position he held wath increasing inffuence till 
his death in 1892. 

Under his mini.stry the .social aspects of church life were 
developed, and Union chapel became the first of what hav^e 
since come to be known as institutional churches. Allon pub¬ 
lished in 1858 the original edition of his well-known Congrega¬ 
tional Psalmist. For many years his collection of hymn.s, chants 
and anthems was used in hundreds of churches throughout Eng¬ 
land. Allon edited the British Quarterly Review from 1874 on¬ 
wards. and was twice chairman of the Congregational Union. 

ALLONGE, a slip of paper affi-xed to a negotiable instrument, 
as a bill of exchange, for the purpose of receiving additional en¬ 
dorsements for which there may not be sufficient space on the 
hill itself. An endorsement written on the allonge is deemed to 
be written on the bill itself. 

ALLOPHANE, a hydrous aluminium .silicate, said to be 
AUSiO;, sHiO; it only occurs as an amorphous iiv rustalion in 
thin layers on the walls of fissures and cavitie.s in rocks, and is 
sometimes stained blue by cop{>er, though usually W'hite, >elJow, 
or brownish. 

The hardness is 3 and the density 1.9. 

ALLORI, CRISTOFANO (1577-^621), Italian portrait 
painter of the Florentine school, was the .son of Alessandro 
Allori (1535-1607). Cristofano, who was born at Florence, 
received his first les.sons in painting from his father, but 
becoming dis.satisficd with the hard anatomical drawing and 
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cold colouring of the latter he entered the studio of Gregorio 
Pagani (155.H--1605), who was one of the leaders of that later 
Florentine school which endeavoured to unite the rich colouring 
of (he V^cnetians with the correct drawing of Michelangelo’s dis¬ 
ciples. Allori heiariie one of the foremost of that school. His 
(♦Mhriical .skill i^ i-Tij’-vd hy (he fact that several copies he made 
at ter (a)rrcggio have been taken to be duplicates by Correggio 
hims(df, 'ihe finest of all his works is his “Judith and Holoferncs/’ 
in the Pitli i'alace. The moded for the Judith was liis mistress, 
the beautiful Mazzafirra, who i.s also repre.seiited in his Magda¬ 
lene; and the head of Molufernes is generally supposed to rejrre- 
sent his own. 

ALL OR NONE, a condition set by a bidder for an issue of 
securities meaning that at llu! price he otfer.s he wants the entire 
is.sue and (annot l)e held to hi.s offer unless the issue in its en¬ 
tirety is awarded to him. Sellers of securities use the same term 
to indiiale that i)rospective buyers mu.st bid for, and stand ready 
to take, the entire is-sue and cannot demand a portion of it at the 
prite oliercd. 

ALL-OR-NONE LAW in physiology relates response to 
stimulus in cxiitable tissues. It was lirst established f<^r the lon- 
traction of heart muscle by 11 . P. Bowditch in («7i. Desiribing 
the relation of re,spon.''e to stimulu.s, he .•stated, “An indue (ion .•^hoek 
producc.s a contraction or fails to do so act(;rding to its strength; 
if it dues so at all, it jircxlutes the greatest conlraition that can be 
produced by any strength of stimulus in the condition of the 
muscle at the time. ’ It was believed that this law was peculiar 
to the heart and that the other highly speciaii/.ed and rapidly 
resiMuuling tissues—skeletal muscle and nerve—re.sponded in a 
dillereni way, the intensity of response being graded a«(ording 
to the intensity of the stimulus, d'his init)ression arose beiause 
nerves and muscles are composed of hundreds or (housand.s of 
individual fibres, and since some of these do not respond to a 
we.ik stimulus the total response of the organ is ai)parently sub¬ 
ject to such gradation. It has now been established, hugely 
through the work of Gotch, Lucas, Pratt, Adrian, Kato and 
other.s, that the individual fibre.s of both .skeletal muscle and nerve 
re.spond to stimulation according to the all-or none principle. 
This does not mean that the size* of response is immulalde. 
I'uiutioiial capacity varies with tlu* condition of the tis.Mie. 'I’he 
response to a stimulus apiiliecl during recovery from a pre\ic»us 
responsi* is subnormal. The encfrgy liberated by u muscle fibre 
when stimulated depends, among other thing.s, on the mechanical 
conditions obtaining while the resfionse is being evoked. But the 
size of response is independent of the strength of stimulus, pro¬ 
vided this be acleciuate. 'rinse facts show that the functional 
response is «'ss(.‘ntially alike in these specialized tissues—heart, 
skeletal nuis«. le .incl nerve ; its precise nature is not know’n, hut it 
resembles an explosive* redaction in that it depletes for a time the 
available .store of energy on which it depends. I*’o.) 

ALLOSAURUS, a large carnivcjrous Dinosaur from the 
Morrison formation (Jurassict. North America; bipedal in loco¬ 
motion. with very small front fc'ct. (5f*e Dinos.m ria; Reptiles.) 

ALLOTMENT. In Kngland, the term denotes a portion of 
Inrnl .assigned on partition or under an inc lo.sure award {see 
Commons); also a division of land into small portions for culti¬ 
vation by a lalMiurer or artisan at a .small rent {see Allotments 
and Small Iloi-niNcs), In company law, “allotment” is the 
appropriation to an applicant hy a resolution of the directors 
of A certain number of shares in response to an application. The 
document sent to such an aiiplicant, which announces the number 
of shares assigned and concludes the contract, is called a letter oj 
allotment or allotment certifieaie. (Sec Company Law.) 

Allotment note is a writing by a seaman authorizing his employ¬ 
ers to make an alloltnem of jxtrt ot his wages, while he is on a 
voyage, in favour either of a "near” relative or of a savings bank. 
In the Tniied St.ates, the term allotment was u.sed during the 
World War to denote that portion of the |Xiy of a member of the 
Army, Navy or Marirm Corps which was .sent by direction of such 
person in the service to dependant relatives. In those ca.ses, the 
Government paid an additional sum to such dependant.s as were 
nominated. 


ALLOTMENTS. An allotment, in England and Wales, as 
defined by the Allotments Act, 1922, is any {varccl of land, whether 
attached to a cottage or not, of not more than two acres in extent 
held by a tenant under a landlord and cultivated as a farm or a 
garclfii, or partly as a garden and partly a.s a farm. 

Borough, urban and parish councils may, however, provide 
allotments up to five acre.s each if they so desire, but as county 
councils jiiovide small holdings exceeding one acre it is customary 
to leave the provision of these larger plots to them. This type 
of .allotment is not nurnerou.s and is found in countie.s which arc* 
mainly agricultural. Councils providing them are not compelled 
to do so, Section .23 (4) of the 1908 Act limiting this obligation 
to the provision of one acre only for each applicant. The term 
“allotment” in common u.se invariably refers to an “allotment gar¬ 
den,” and a.s the laws which govern them often differ it is neces¬ 
sary to distingui.sh betw^een them. 

Allotment Gardens.—An allotment garden is defined by the 
.Allofmeiils Act, 1922, as . . .“an allotment not exceeding 40 poles 
( acre) in extent which is wholly or mainly cultivated by the 
occu])icr for the production of vegetable or fruit crops for con- 
sunijilion Icy himself or his family.”. . . It W'ill be observed, 
therefore, that whilst the produce of an allotment may be mar¬ 
keted. that of an allotment garden should be u.sed in the home of 
the cultivator. Councils with a population of 10,000 or upward.s 
are only under a statutory obligation to provide allotment gardens 
up to 20 poles in extent. They have to provide allotments and 
allotment gardens on the application of six rc^gistered parliamen¬ 
tary electors or ratepayers residing in their districts, and they may 
either let or .sell land to allotment associations. 

Allotments in Peace and War Periods.—The passing of 
the Small Holdings and Allotments Act, i()oS, gave the first real 
impetu.s to allotment cu]li\ation. It was followed liy a great in- 
creast* in the number of allotments. On Dec. 31, i()09, there were 
';S.b4iS allotments in England and W'ales covering 17.529 ac., and 
in five years these figures w<*re increased to 130.5:6 allotments 
covering 33.523 ac. In Scotland and Ireland the number was 
relatively small World W.ir I changed the aspect of allotment 
cultivation. Emergency legislation was passt*cl giving local author- 
itie.s power to confiscate land for allotment purposes. The num¬ 
ber of allotments soon pas.si'd the million mark, the peak year 
b<*ing reached in 1920 when the official figures recorded were 
1.330,00c covering 1H5.000 ac. 

A.S normal condition.s were restored, possession \va.s taken of 
many allotments for other jiurposes and a rapid decline followed. 
An attempt was made to arrest it by the passing of the Allot¬ 
ments Ad, 1922, but although it improved tenure and other con¬ 
ditions the great problem of insecurity remained yiraclically un¬ 
touched. Then followed the Allotment.s Act, 1925, giving local 
authorities i>ovvcr to town-plan allotments and also to incrur a loss 
in providing them not exceeding id in the £ on their rates, in¬ 
creased by one-third of a j^enny under the Local Government Act, 
iQ2(^ 'I'he.se powers were, as a rule, neither fully nor properly 
used, and consecjuently allotments continued to decline year by year. 

To enable the local authorities to use land for allotments during 
World War 11 which they acquired for other iiuqxiscs, a grant 
of £2 ($8) an acre was made. Councils of boroughs and urban 
districts with a population of 10,000 and upwards, or which pro¬ 
vided 400 allotments, were under statutory obligation to appoint 
allotments committees (with ailcRments representatives) to ensure 
provision and administration of allotments. In other cases non- 
statutory bodie.s—allotments managers or f>ari.sh committees— 
without power of acquisition were appointed. County horticul¬ 
tural instructors, api)ointcd by the county education authorities 
provided horticultural instruction. County garden produce com¬ 
mittees. with voluntary Danels of lecturers and advisers, also en¬ 
gaged in this work. 

'I'he niinistiy^ instituted a ‘Dig for V’ictory” campaign on a 
national basis for the encouragement and instruction of allotment 
cultivators. The ministry’s Allotments and Gardens council has 
been responsible for the conduct of this campaign. A large num¬ 
ber of voluntarj’ and co-operative bodies—such as the National 
Allotments society, affiliating nearly 4,000 local allotment asso- 
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cialions—gave assistance, including special facilities for the supply 
of fertilizers, insurance of huts against fire and the marketing of 
surplus produce. 

The Number of Allotments.— There were 60S.286 allotments 

in urban areas at the end of 10.^1 and 5 S().ot 5 in 1037. These 
figures take no account of railway allotments which are found in 
both urban and rural districts in lingland and Wales and number 
about So,000. The increase up to the end of 1934 was mainly due 
to the provision of allotments for unemployed men; the decrease 
afterwards to allotinerits being required for building purposes. 
In 1944 there were about 1,750.000 allotments, nearly double 
the number at the outbreak of the w'ar. About 5,000,000 private 
gardeners also contributed to the war effort. A plot of 300 sq.yd. 
should supjily a family of three all the year round. 

Bibuoc:raphy .—Report on the Work oj the Land Division of the 
Ministry oj Aitrirulture for the years 19:0 to 1943, published annually 
towards the end of the following year; Report of the Departmental 
Covimillee on Allotments^ (hj’.O; Memorandum srliinft out 

the provisions oj the Allotments Act, 1022 (192.’); Memorandum In¬ 
dicating Amendments in the Allotments Act, iq 2J, Made hy the 
Allotments Act, io2y (19:3); Memorandum on Allotments dated 
March 30, i().i9. to Local .Authorities in Englind and Wales; Annual 
Reports National Allotments Society Ltd., 19to 1941 inclusive. 

(G. VV. G.; C. L. St.) 

ALLOTMENTS ORGANIZATION. In England and Wales 

the National Allotments Society, Ltd. (which is an amalgamation 
of the late Allotments Organization Society and Smallholders, 
Ltd., and the National Lbuon of .Allotment Holders. Ltd.T is con¬ 
tinuing the co-operative organization of small cultivators, a ta.sk 
first undertaken by the Agricultural Organization Society, many 
years ago. Its i)rincipal functions are the registration of allotment 
and small holding associations under the Industrial and Provi¬ 
dent Societies A(t.s and the gi\ing of expert advice on the leasing 
and purchase of land and co-operative trading. Prospective asso¬ 
ciations are supplied with model rules and when the.se are used 
the chief registrar of friendly societies reduces his fee from £10 
to £3. The .society ticts as a central bureau of information and 
supplies facts and figures on the various phases of the movement 
of which it is the inoulhj)iecc. It is recognized hy the Ministry 
of Agriculture and six of its members have each a scat on the 
Ministry of Agriculture’s Allotments Advisory Committee. The 
amalgamation under the present title took place in 1930; in 1939 
nlliiiated associations nurnijored 2,000 with a membership of 
T50.000. The society’s work, .so far as the smallholder i.s con¬ 
cerned. consists principally of advice in the co-operative purcha.se 
and distribution of agricultural requirements, the co-operative 
marketing of produce and the joint ownership of implements. 

ALLOTROPY was the term applied by Berzelius (1341) 
to the existence of a substance in (wo or more distinct form.s. The 
modern tendency is to restrict the application of the term to 
crystalline forms of elements which usually have different physi¬ 
cal but similar chemical properties, and to use the word “poly- 
morfvhism” to describe the same property in compounds. 

The first instance of polymorphism was noted by Mitschcrlicb, 
who in 1812 found that disodium hydrogen phosphate, Na2nP04, 
12H3O, existed in (wo crystalline forms; this was followed in 
1823 by the discovery of the rhombic and monoclinic forms of 
sulphur (see below')- These modifications of sulphur are now 
said to be “allotropes” or “allotropic” forms. Among inorganic 
compounds which exhibit allotropy, in the older and broader sense, 
mention may be made of mercuric iodide; when this is precipitated 
by the cautious addition of a solution of potassium iodide to one 
of mercuric chloride, it may often be seen in a yellow form which 
changes almost instantly to the more stable red modification. 
Many organic compounds exhibit dimori^hisni, that is, there are 
two crystalline forms of the same chemical individual; for ex¬ 
ample, when para-bromoacetanilide first crystallizes from solu¬ 
tion it does so in needles which are so felted together that they 
enclose the W’hole of the liquid and form an apparently solid 
mass; on standing in contact with the mother-liquor, however, 
they gradually change to small compact crystals, lea\dng the 
liquid quite clear. Both these cases are examples of W. Ostwald'.s 
generalization that the less stable form is produced first. 


Before the various instances of allotropy are discussed in detail, 
some general aspects of the phenomenon must be considered. 
Three tyi>es of allotropy arc recognized: (i) enantiotropic; (a) 
monotropic; and (3) d>aianiic. 

(1) If each of two varietie,s involved passes reversibly into the 
other, at a definite temperature and pressure, and therefore 
exists only within a certain range of conditions, the allotropy is 
said to be enantiotropic. Thus, tin exists in the familiar white 
modification and also in a ‘'grey” form. Above 2o'’C. the former 
is the stable modification, but below that temperature it tends to 
pass into the latter, since this is the stable form at lower temper¬ 
atures. Conversely, if grey tin is gradually warmed from o°C. it 
will (end to become converted into its white allotropc at ao®, 
which is therefore said to be the transition temperature. 

(2) Monotropic allotropy occurs where the change can only 
be made to take place in one directic»n. Thus, antimony can be 
obtained in an “cxplo.sive” variety, which will readily pa.ss into 
the ordinary stable form with the evolution ol much heat, for 
instance, by warmth, friction or shock; but the latter form cannot 
be reconvened by any change of temix'iature or j)ressure into 
the unstable modification. This type is irreversible (c/. type i). 

(3) In cKmamic allotropy, two forms may co-exist in a definite 
proportion which varies with the temperature and pressure. Alex, 
Smits (1903) studied (he first knowm case of this, namely, that 
of suljihur. This type of allotropy has the same characteri.stics 
as dynamic isomerism (t/.v.) or tautomcrism, but it relates to 
elements instead of to compounds. 

Since 1911 the whole question of allotropy has been studied in 
a new light, chiefly owing to the work of A. Smits. According to 
this author, the underlying cause is to be found in polymerisation, 
i.e., that different types of molecule contain different numbers 
of atoms; moreover, not only is a fused clcnicnt^an equilibrium 
mixture of two or more lyi)cs of molecule, but also the solid 
forms separating from the molten liquid arc solid solutions of the 
different types of molecule. Further, this “inner equilibrium” 
may be established either so rapidly as to make the two molecular 
species simulate the behaviour of a single type or so slowly tBat 
the mixture behaves as if two different individuals are present. 

Another general aspect of allotropy must be considered, for 
any two allotropic forms of an element have different energy 
contents (except at their transition infint); the less stable, having 
the higher content, will evolve heat on changing into the more 
.stable (as in the case of antimony, above); also it has a higher 
vapour pressure and is more soluble in any given solvent 
(.tee ITio-SPIIOrus). Moreover, this energy difference can bo 
made to appear in an electrical form instead of a thermal form, 
anc! an e.m.f. can he develo[X’d belw'een the two: if electrodes 
of grey and white tin are immersed in a conducting solution of a 
tin salt, according as the temp(!rature is above or below 20® the 
grey or the white will be unstable and tend to go into solution 
and be deposited in the other (stable) form—at 20® (the tran- 
.siiion temperature) there is no interconversion and no e.m.f. is 
dcvelo[>ed. 

Further, the conditions of temperature and pressure tend to 
influence the intcrconvcrsion of allotropes according to H. Le 
Cbatelier’s principle of “mobile equilibrium,” that is, the sub¬ 
stance tends to assume that form which makes it adapt itself to 
the external circum.stances. Thus increase of pressure favours 
the production of the denser form, and increase of temperature 
favours a change which takes place with absorption of heat, and 
vice versa. 

Usually, the introduction of a trace of the form which is stable 
under the prevailing conditions will bring about the conversion 
of a supercooled liquid or metastable solid to the stable form. 

Cohen has shown that most metals and alloys are in a meta- 
stable state when first formed, and as this may change slowly into 
a more stable state, the physical proi^erlies are somewhat variable. 
Aluminium, bismuth, cadmium, copper, lead, zinc, afid even so¬ 
dium show evidence of such changes. Mercury shows no change. 
For the more interesting cases of allotropy see Carbon ; Oxygen ; 
Phosphorus; Sulphur; Iron; Arsenic; Selenium; Tin; 
Antimony; Tellurium; Boron and Ice. 
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'I’lie methods which have been used in determining transition 
points are the following; (a) Dilatornutric method: The solid is 
sealed in a bulb attached to a capillary tube; the bulb is then hlled 
with an indiherenl. iKjnid, which just reaches to the bottom of the 
capillary, the whole resembling a large thermometer. When the 
apparatus is irnrm-r.sed in a bath which is slowly heated tlic regular 
rise of the li(iuid in the ca[allary undergoes a sudden alteration, 
corresponding with a thange in the solid, at the tran.^itioii tem-| 
[XTature, ami then resumes its regular rise after a degree or so. 
(b) Soluhility viriisuri'tneul.s: If the solubility in a given solvent 
is mea.sured at a number of temperatures, the regular alteration is 
found to undergo a sudflen thange at the transition point, (t ) 
Thertnomrtne method: 'Ihis nielhotl depends on the principles j 
destribeti ii» the case of iron, (d; Optical methods: These dejM-nd j 
on the changtt of colour, trystalline ftirrn, etc. (e) Electrical \ 
tnethods: 'I'his may be illustr.ilcd by reference to the case of 
white and grey tin, for it is t)l)vious that, in view of the electrical 
behaviour of fw(» sui h eletlrijtles (already descrilied abtive), the 
current will undergo a reversal of .sign at the transitit)n point. 

Huh io(;kAi'iiv,- A. Smit.s, The Theory oj Allotropy (trans. hy J. S. 
Thomas, in*-; very ahstrusc; ; A. Undlay, The Phase Rule 
brief and clenK rilary). (A. D. M.) 

ALLOUEZ, CLAUDE JEAN (.(.-•.■-lOSy), l-nn.h Jesuit 

mi.ssimiary to the Indians of North America, was horn in St. 
Didier, I rante, on June 6, ib.'g. At the agt; of 17 he entered the 
Jesuit novitiate at Toulouse and, upon completion of student life 
at kodez in 1656, ho w.i,^ appoinlial pre.uher. In 1658 her went to 
Canada and devuled the remainder ot hi.-^ hie to work among the 
Indians, lie was one of the early hremh Jesuits who visited the j 
(Ircat Lakes region. At lirsl he serced at Three Rivi'rs and other j 
settlemeiils on (he St. Lawniue riccr. In 1665 he began work ' 
among th<* Otl|||was of Lake Superior, liuilding in that year the 
first mission esTahlished among the Indians of Wisconsin. Later 
he founded missions among the Illinois Indians. Afjoiit 1675 he 
settled in the Indian village of Ra.^kaskia ami develo[)ed the 
mission started lh»-re b\' Ja((|ues M.ir(|uette ((/.vO. Tn lUyc). on 
the approach ol Rene Rolierl t . ilo la .s,dl( (f/.i 1 who w;i-> im- 
fiieiulK' to (he Jesuits. Alloucz withdrew from Kaskaskia. 'I’here- 
aftiT he hiboured i hielK among t he Mi.imi.s of t h<‘ St Jo.seph river 
in south-eastern Miiliigan. lie died in one* of (he Ottawa missions 
near (he site of I he pre-sent tow n of Nile^ Miih., on Aug. .’7, i6,S() 

See J. 1 ). ti. Shea, Disrox'ery and Exploration oj the Mis,si\stppi 
Valley (185 0 . t h<' J' suit Relations and Allied i)<n unients, t-d. Reuben 
(fold ’iliwaites tClevehmd, ()., iHtj.g jijoi) ; J oseplj Slepfien La Houle, 
"Alloue/:, The Apostle ot the Otlawas.” J’arkman ('luh Puhlieations, 
No. 17 (i}C(j 7); *• Alloiie/., and His Relations with La Salle.” Hist. 
Soc. H'/c, Proc., (). it>K iKj (tS(jo); Charles Wesley Mann, Manners 
and Customs 0/ the H'estrrn Indtans (ojoti), 

ALLOWANCE, the ac tion of allowing, or the thing allowed; 
particularly, a certain limited apportionmc'nt of money or food 
and dit'l (.sec |)ii 1 «, Commercially ‘‘allowance ’ means the de¬ 
duction made from grccss wc'ight of goods to ni.ike up for weight 
of box or package, waste, breakage.^, etc. 

ALLOWAY, hamlet ami ecclesiastical parish (iJop. 097\ in 
-Ayrshire, 2\ rni. south of Ayr («/ t .), Scotland. It is famed as the 
birthplace of Robert Hums and the scene of hi.s “Tam o’ Shanter.” 

ALLOXAN or MESOXALYL UREA, crystallizes from 
w’ater in colourless rhombic {crisms containing four molecules of 
water of crystallization. It pos-^usses a very acid react ion; it colours 
the skin purple-red, and with ferrous sulphate it develops an in¬ 
digo-blue coloration. It i.s an oxidation product of uric acid, being 
obtained from it by the* acticju of cold nitric acid, 

Ct.ILNTO;, -f ILO -1 O C*H,N-(N + ('OtNTDa; 

NTI—LO\ 

it has the structural formula CO, A'O. Zinc atid hy- 

\xn—C (>' 

drochloric acid in the cold convert it into alloxantin (q.v.). hydrox- 
ylamine to nitroso-barhituric acid, CiHiNkOarN'OlL baryta water 
to alloxanic acid, tMLSfuO:.; hot dilute nitric acid oxidizes it to 
parabanic acid, hot potassium hydroxide solution hydrolyses 
it to urea and rncsoxalic acid (</ vA. and zinc and hot hydrochloric 
acid convert it into dialuric acid, C'dLNkOi .Alloxan combiiu^ ! 


^ with thiourea in alcoholic solution in the presence of sulphur 
dioxide to form pseudothiouric acid. Methyl and dimethylal- 
loxans arc also known, the former being obtained on oxidation of 
methyl uric acid, and the latter on oxidation of caffeine. {See 

ruki.Misj 

ALLOXANTIN, a product obtained by the combination of 
alloxan and dialuric acid. It forms small hard prisms which be¬ 
come red on exposure to air containing ammonia, owing to the 
formation of murexide (ammonium purpurateL CkllJXHi )X.-JJr, 
The formation of murexide is used as a lest for the presence of 
uric acid, which on evajxiration with dilute nitric acid gives 
alloxantin, when hy the addition of ammonia to the residue the 
purple red colour of murexide becomes a[)parent. Alloxantin, 
ChHiXifJT-.^H-O, may also be obtained liy the action of sulphur- 
»-tted hydrogen on alloxan, and it jirobablv possesses the con¬ 
stitution 

/Nil CO /CO Nil 

CO, C(OII)OC'll C'O 

^ NTI-CO ^ CO NTI" 

one of the three molecules of water being possibly constitutional. 
'J'he telra-methyl derivative, amalic acid, Cx(CH,,)4X 1O7, has been 
prepared by oxidizing calieine (.see I’crinus) with chlorine water, 
and forms colourless crystals which are only slightly soluble in 
hot water. 

ALLOYS, a term a[)plied in its broaclc^t sense to any metallic 
subsl.inte which is not a chemical element. If this detinition is 
taken literally all of the metals of commerce could be regarded 
as alloys, since even the |)urest ones cemtain some foreign sub¬ 
stance. It is the practice, however, to classify the metallic 
maferial.s of commerce into two main groups—imic* or com¬ 
mercially pure metals and alltjys. The commercial metals are 
often graded with resjiect to the nature and amount of ‘‘im¬ 
purity” present, thus giving some justilkalion for diflrrentiating 
lielween a ‘‘commercially imre” metal and an allo>'. It is inter* 
c-sling to note a u.se of the term alloy ;i]ipl\ing to ‘‘imiairities” in 
connection with gold. I’or several thousands of years gold vv;is 
the most valuable me tal known and anv other rnetal mi.xed vcith 
it decrc'ased llie value for a given weight. The art of alloying 
cheajier metals with gold was practiced so fraudulently that 
“alloy” became associated with “impurity” or an addition which 
delr.uted Irmn the value. This Usage is standard in general Eng¬ 
lish literature. It is not intended to convey the idea (hat the art 
of alloying was used formerly only to degrade or debase, but 
such practices became common knowledge, wherea.s the con¬ 
structive practices did not. The great efforts in the 19th century 
toward modifying the })roperties of one metal by the addition of 
others served not only to [lopularize the bcncU'ils of alloying, but 
also contributed generously to the great industrial advances of 
the last few generations. 

A definition of alloy is given hy the American Society for 
Testing Materials. lO.V)- as follows; “A substance having metallic 
jiropc'rties, consisting of two or more metallic elcnnents or of 
rnc.dallir and non-metallic elc’inents, which arc miscible with each 
other when molten, and have not .separated into distinct layers 
when .solid,” Although this definition suggests what should obtain 
in the molten condition-^anci mo.st alloys are prejiarcd by melting 
—they may be made in other ways. One of the oldest alloys is 
steel, composed essentially of iron and carbon. The old mclhcxl 
of adding carbon was by healing solid iron in charcoal or in the 
reducing portiems of wood fires, similar in principle to the present 
methods of adding carbon to solid iron or steel hy carburization 
Also alloys may he formed by mixing metal powclcTs and heating 
to a (emix'rature below the melting jjoint, and they may be 
formed directly by electro-deposition. The art of preparing 
alloys is very old. In ancient times a number of alloys were 
produced by direct and simultaneous reduction of two or more 
metals from the ores. All of the material in a metallic substance 
need not be part of the alloy. For c.\arn[>le, puddled iron or 
wrought iron contains some non-mclallic material called slag. 
Wrought iron is not regarded as an alloy of iron and slag but as 
a relatively pure iron because the metallic constituent is relatively 
pure. The slag is regarded as an “inclusion.” On the other hand, 
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non-metalUc particles of cuprous oxide in copper may technically 
be regarded as part of the alloy because molten copper dissolves 
several jier cent of this oxide. 

Gradually the metallurgical art has advanced until nearly all 
of the metallic elements can be produced in a more or less pure 
state. Tens of thousands of combinations of 50 or more of the 
metallic elements with one another and with non-metallic ele¬ 
ments have been prepared in recent times in the search for useful 
mixtures. It is estimated that more than 5,000 alloy compositions 
are in current use. This number docs not include small variations 
such as may be expected in attempts to produce the same com- 
ptxsition. In some respects the most common of the alloys are 
those u.scd in coinage and jewellery. The so-called copper coins 
arc really “bronze” alloys containing usually 95% copper, 4% 
tin and 1% zinc. Silver coins in Great Britain until 1920 were 
made of “sterling” silver containing 92-5% silver and 7-5% 
coj^iicr. All U.S. silver coins c^ontain 90'';^ silver and lo*;^ copper; 
the five-ccnt piece contains 75% copper and 25% nickel. British 
gold coins contain gold and 8-33Sc) copj^er, whereas U.S. 

gold coins contain 909^- gold and io 9 r other metals, mostly copper, 
i’latinum, gold and silver used in the manufacture of jewellery 
arc nearly always alloyed Avith other metals to modify colour, 
improve strength, hardness and wearing cjualities or to effect 
economy. The purity of gold jewellery is indicated by the 
“karat,” 24-karat being pure gold. Eightccn-karat gold containing 
7S% gold and 25% silver is green, 75% gold, 12-590 silver and 
I 2 - 59 o copper is yellow, and 7599 gold and 259^, copper is red. 
White gold can be made by the addition of nickel. These precious 
meta-1 alloys comprising many specific compositions also have 
other important uses. For example, platinum alloys are used in 
thermo-couples and electric contacts of magnetos, gold alloys in 
dentistry and silver alloys for table ware. 

Ferrous Alloys.—Alloys arc classified industrially into the two 
main divisions, ferrous (iron base alloys) and non-ferrous. Many 
ferrous alloys are termed steel. (See Iron and Steel; Steels, 
Alt.oy; Tool Steet..s; Stainless Steels.) Steels are by far the 
most important industrial alloys. They not only differ 
markedly in composition, but also the properties of many steels 
can be profoundly changed by heat treatment or mechanical 
working. A piece of carbon steel containing 1% carbon quenched 
in water from 775° C is hard and may be used for a cutting tool. 
It will readily machine a piece of the same steel which has been 
“annealed” by holding at 700° C followed by slow cooling. One 
steel may be magnetized by an electric circuit and become a per¬ 
manent magnet. Another (iron-silicon alloy) is used in trans¬ 
formers partly because of its high magnetic permeability and 
its low magnetic hysteresis. An iron alloy containing 13% 
manganese and i9o carbon (Hadficld’s manganese steel) is soft 
and non-magnetic after quenching from a high temperature, and 
relatively hard and magnetic when slowly cooled. Invar is an 
alloy containing about 6499 iron and 369-0 nickel which docs not 
expand when heated 200° C above room temi>eraturc. Rustless, 
heat-resisting and stainless qualities are imparted to iron by 
adding chromium, with or without nickel, silicon or aluminium, 
and varying the carbon content and heat treatment. Iron alloys 
may be made to retain high hardness at a dull red heat by suit¬ 
able additions of tungsten, or molybdenum, with or without car¬ 
bon, chromium or vanadium, each composition requiring a 
special heat treatment to develop “red” hardness. Certain of these 
alloys are termed “high speed” steels. 

Steels are made in the form of castings, and all kinds of wrought 
shapes such as forgings, bars, rods, plates, sheets, structural shapes, 
tubing and wire. Cast irons not used in the wrought form are 
also included in the ferrous alloys. These are classified in three 
main groups: grey, white and malleable cast iron. Grey iron is es- 
•scntially an iron alloy containing 2 to 4-59b carbon and sufficient 
silicon to cause the major part of the carbon to separate as i 
graphite on solidification and cooling. While iron contains so 
little silicon or is solidified and cooled so rapidly that the carbon 
docs not .separate as graphite. It is hard and has a white fracture, 
whereas grey iron is relatively soft and machinable and has a 
grey fracture. Malleable iron is obtained by annealing white iron 


in such a manner as to eliminate the carbon or more commonly 
to cause its separation into small and more or less spherical par¬ 
ticles of graphite resulting in relative softness and absence of 
brittleness. 

Non-ferrous Alloys.—Non-ferrous alloys are further classified 
industrially in terms of the most important metal present. Brass, 
for example, is termed a copiKjr base alloy because copjMjr is 
present in greater proiwrtion than zinc. Other industrial copper 
base alloys are tin-bronze, silicon-bronze, aluminium-bronze, 
nickel-silver, coppcr-nickel-silicon, phosphor-bronze and cupro¬ 
nickel. (Sre Copper, Output and Manufacture: Alloys of 
Copper.) Zinc base alloys are used extensively in pressure die 
castings. A popular alloy contains about 92 to 9390 zinc, 4 5% 
aluminium and 399 coptx*r, with or without a little magnesium. 
(see Zinc.) Lead base alloys are akso used cxten.sivcly in pressure 
die castings for bearings, acid-resi.sting parts, storage battery 
grids, etc. Plumbers’ solder (q.v.) is an alloy containing about 
679'<5 lead and 339(1 tin. Type metal (<7.^’.) is also a lead ba,se 
alloy containing up to 209?. antimony, with or without other ele¬ 
ments. (See Lead, Lead .Alloys.) Aluminium and magnesium base 
alloys are known as the “light alloys” becau.se of their low specific 
gravity. (Sec Aluminium, Industrial Alloys.) A number of nickel 
base alloys have found im])orlant industrial applications. (See 
Monel Metal.) Among other important nickel alloys are those 
used as high temperature heating units in electric furnaces, 
thermo-couples, etc., known as nichrome, chromel, aluniel, etc. 
These alloys all contain from 60 to 949(1 nickel, the other alloying 
elements being chromium, iron or manganese. Of particular in¬ 
dustrial as well as scientific interest is an alloy containing 7999 
nickel and 2 i 9 o iron, known as permaloy. This alloy when 
properly prepared has a low magnetic hysteresis and a very high 
magnetic permeability in weak fields. Its properties have made 
possible great advances in trans-oceanic communication by wire. 
(See Telepiio.ne. ) Tin base alloys are used for many purposes, 
but the principal use is in bearings. Britannia metals and babbitts 
are tin alloys containing antimony and copper with or without 
zinc, lead or bi.smuth. Plate II . fig. 7.) Ordinary pewter is 
a tin base alloy containing 8 to 1599 lead. Stellite, a cobalt- 
chromium-tungslen alloy containing a small amount of carbon, 
is so hard that it is used as a cutting tool. It is not only hard 
at ordinary tcmjieratures but possesses useful “red” hardness. 
(Sec Plate II., fig. 8.) 

CONSTITUENTS OF ALLOYS 

With so many alloys, each having its sp(‘cial properties and 
internal .structure, and with countless jmssihlc combinations, the 
need for scientific as well as industrial classification is apparent. 
The study of the constitution and crystalline structure of alloys 
by means of the microscope (q.v.), X-ray spectrometer, thermal 
analysis, chemical analysis and various physical tests, has resulted 
in a cla.ssification of the constituents wdth reference to the manner 
of aggregation of the atoms. Three tyiics of constituent are 
found; (i) Pure or substantially pure metals; (2) solid solutions; 
(3) chemical compounds. 

Nature of Pure Metals.—A pure metal constituent is com¬ 
posed substantially of one kind of atom. The atoms of different 
metallic elements vary somewhat in effective size but they arc 
on the order of a hundred-millionth of an inch in diameter. 
X-ray wave lengths are the same order of magnitude as the 
diameter of an atom and hence the arrangement of atoms in a 
crystal can be determined by diffraction of X-rays of known wave 
length. Although solid metals are opaque they are crystalline. 
The crystalline structure is described by the type and dimensions 
of a space lattice. A space lattice consists of a series of ixiints 
in space such that every point is situated similarly to every other 
fioint. Space may be imagined as divided into cells by three sets 
of parallel planes, the intersections of these planes constituting 
the points of the space lattice. The angles which these planes 
make with one another and the distances apart determine the type 
and constants of the crystal. Most pure metals crystallize in the 
cubic and hexagonal systems. (See Crystallography.) The 
microscope is a coarser grained tool than the X-ray spectrometer 
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arifi (an only resolve parlicics comprininK about i ,cx) 0 ,cx 30 ,ooo 
atoms and more, It reveals the [presence of grains and grain 
boundaries in metals as shown in a number of the accomf)anying 
micrographs shown in IMarcs I and If Km.h grain in a pure 
rnetal is the same kind of a but differs in orientation of 

(he crystal axes from its neighbours, drains may also differ 
markedly in size rind sba{>e. 

Ilefore making micrographs of a sample of alloy, a surface is 
highly poli.shed and usually “etiher!’’ by slight chemical attack. 
In I'L'iic 1 , tigs I and 10, and in l’la(r* II., bgs. 5 and H the dif¬ 
ferent colours refirescnt different constituents. In Plate I , fig.s. g 
and 12 and in Male II., fig. 10, only one constituent is present, 
the different colours being due to different orientation of the 
grains. 

Nature of Solid Solutions. —Metallic solid solution.s arc also 
crystalline. Adopting the terminology of aqueous solutions, 
metallic; solid solutiijtis consist of ‘ solvent'’ and “solute,'’ If, for 
example, a small amount of copiier is alloyed with nickel, the 
(rystalline identity of (opi)er is lost and the nature of the nickel 
es changed. Copper atoms are siii-posed lo substitute for some of 
the nickel atoms in the space lattice. Nickel is the solvent 
and copper is the solute. It so happens that nickel and copper 
cry.stallize with the same type- of space lattice, and that each is 
soluble in the other in the solid state to an unlimited extent. 
'I'lierefore in lh(' alloy tout lining 50 atomic jmt cent of each 
metal no attempt is made to diifercaitiate between solvent and 
solute. In other alloys of thc'se metals the element present in 
the higher atomic jkt cent is the solvent. .Although the^e metals 
(rystallize with the same type of space lattice, a side of the unit 
(ube in copper is .060 by icj' and in nickel .vs4 by locenfi- 
melre;s. 'Ihe dimensions of tin; unit cube of the solid solution 
bear an approximately linc.Mr re!a(ionshii> to the atomic comim- 
tration, that is, Ihe unit (ube of an all((y containing 50 atomic 
jM‘r cent each of copper and nicked is afxmt 357 hy 10“ centi- 
mel res. 

Nickel and chromium form a cum[)lete series of solid solutiems 
hut the pure metaks (rystalli/e with diiieient ty|jes of space lattice 
'I'he solvent metal in any such solid solution alloy is the one whose 
type of s))ace lattice persists. Within a certain range of compo.si- 
tion it a[)pears that either tvpo of space lattice may he stable at 
ordinary temiH'ratures. Nickel is tiie only solvent up to aluait j 
ihromium. wlu'rc'as chromium pcTsisis a.s the sole solvent 
up to only about 5',' nicktd. .M.iiiv' pairs of metals do not form 
solid scdiitions throtigiiout Ihe whole ccnn[>ositi<»n range. In the 
aluminiiim-nKignesium alloys, for c'.varupic', even the .systems of 
crystalli/.ation are ciitfcTent the former being cubic and the latter 
hexagonal. Solid aluminium dissoKes otdy a limited amount of 
magnesium and vice versa. Tht; aluminium-rich solid solutions 
have the same type' of space lattice as aluminium, and the mag¬ 
nesium-rich solutions (he same as magnesium. Tlu'.se are re¬ 
ferred lo as eases of “limited solid soluliility.’’ Not only is the 
.solid solubility limitc'd hut the limit dianges with change in tem¬ 
perature. usually inc rc'asing with im refuse in temperature, hut 
scunc'times tlv reverse. If a solute' is present in an amount less 
than the' .solubility limit, the solution is “under-saturated,” and 
if equal to the solubility limit it i.s “saturated.” A solid solution 
saturated or nearly so at a relatively high tcmj)eralure may he 
looled so (juickly that a “suiH'r-saturated ’ solid solution obtains 
t'ithc'r temi>orarily or more or less permanently at some lower 
temperatures 

-An alloy composed of two elements is termed binary, one of 
Ihn'C elements ternary, and one of four elements Cjuaternarv. 
Solid solution .dkeys may he binary or they may contain a large 
miinher of elemc'nts .Although atom substitution seems to be the 
rule in solid solutions, it afMx'nrs that carbon atoms dissolved in 
solid iron oc cupy spaces iH'twec'n Iron atetms. 

Nature of Compounds. —('c'rtain coml>inations of metals pro¬ 
duce materials wuh space lattices different from that of either 
of the constituent elenicmts. These materials are called, in general, 
compounds. CumpouTul.s have dehnib,’ proportions of the elennmts, j 
such as Fe.Ab, Fc'.iL, CuAlj. Mg;Si, etc. L’sually inter-metallic 
com[>ounds (Hissess lower crystalline symmetry than the elements 


! from which they are formed. The constituent atoms of a com¬ 
pound crystal are supposed to be so fixed in their positions that 
different kinds of atoms are not readily interchangeable in posi¬ 
tion. It i.s not supposed that an oxygen atom, for example, in 
Cui*() would be interchangeable with a copper atom in the CujO 
space lattice. On the other hand, a metallic compound may be 
the solvent of a solid solution. MiiaC seems to be soluble in 
solid FesC. If so, the material would be a solid solution of man¬ 
ganese carbide in iron carbide. Even in this case, it is suggested 
that the mangane.se substitutes only for the iron in the sfiace 
lattice, the carbon atoms being interchangeable only with one 
another. 

PROPERTIES OF ALLOYS 

Properties of Pure Metals. —The })roperties of an alloy de¬ 
pend on the properties, the proportion.s and arrangement of the 
constituents. Pure metals differ greatly in specific properties, 
such as hardncs.s, melting point, electrical conductivity, ductility, 
density, etc. Many of these jiroperties are transmitted to alloys 
of which a i>ure metal is one constituent, and the effect can be 
approximately calculated f)y ap[)lying the rule of mixtures. One 
of the outstanding characit'ristics of metals is their afiility to he 
plasti(‘ally deformed W'ithout rupture. This plastic deformation 
is possible because a portion of a cry.^tal of a metal w'ill slip on 
one or more of the crystallogra[)hic planes without rupture. In 
general, .slip takes place the more (\isily the purer the given 
metal, and the larger the grains. Sljyj lakes place; at a much lower 
unit load than that which would be reciuired lo separate one jdanc 
of atoms from the other simultanf'ously. The total attractive 
forces on one of these planes would he the sum of the attractive 
forces of all of the atoms fearticiyiating, a value ft'rmed “absolute 
C()h«‘sion,” which is large as comyiared W'ilh the force required to 
produce slip. An automobile, weighing tw’o tons, standing on a 
smooth hut level pavement exerts a pressure on (he jiavement 
equal to its weight. A force of 150 Ib. ayiplied horizontally, how¬ 
ever, may start the car in motion. Tliis latter force would be 
comparable to that required to jiroduce slippage in a metal crystal, 
whereas the weight of the aul()nu)l)ile would he compared with the 
aliMilute. cohesion. That (hi* absolute ca.hesic'H is markedly greater 
than the unit force reejuired to yiroduce slip in a plastic metal 
(ryslal i.s clearly demonstrated by the fact that the .same atoms 
can he differently arranged, as by reiliation in grain size or hy 
eold working, so as to greatly increasi; not only the force required 
to produce slip but also that required to yiroducc ruyiture. A 
single crystal of iron, for example, may have. ;i tensile strength 
of only ir tons per .square inch. Iron of the same purity com¬ 
posed of small grains may have a tensile strength of 20 tons per 
sejuare inch. Another y>iece of iron of the same purity drawn cold 
through a number of dies may have a tensile strength of 40 tons 
jWT sf|uarc inch. In general, the strength and hardm'ss of a given 
pure metal incre.a.se with decrease in grain size, with decrease in 
(em|K;rature. and wuth increase in degree of cold work. There 
arc some exceptions to the rule in connection with temperature 
(hangc, not.ihly in iron which undergoes an allotropic transforma¬ 
tion at about epo'^ C and has a higher tensile sfrc'ngth in the 
gamma condition slightly above Qoo" C than in the aljiha condition 
slightly below this temyicrature. Also, commercial iron and most 
of the ordin.ary steels have higher tensile strength at about 200° 
C than at room temyx'raturc. Because the softnes.s of a metal is 
(lejH'tulent on ease of slip on the crystallographic planes, any 
condition which interferes with the ea.se or frc'cdom of this slij) 
movement is a hardening factor. The factors favouring high 
plasticity are generally those which favour softness, namely large 
grain size, freedom fretn cold work and high temjx’rature. 

Properties of Solid Solutions. —The ])roperties of very dilute 
solid solutions are usually quite similar to the properties of the 
conamcrcially pure solvent metals themselves. The departure 
from similarity takes place gradually as the amount of solute in¬ 
creases. and ohtain.s to a different degree for equal amounts of 
different solutes. Pure metals freeze or melt at a constant tem- 
ix'raturc, whereas most solid solution alloys freeze or melt through- 
(jut a range of tcmj)erature. Solid solution alloys are harder and 
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PHOTOMICROGRAPHS OF ALLOYS AND METALS 


r,o<. 1. 2, 3. 4,—Aluminium wlluy cont.iin.no 13% silicon. 1, sand 
irtil. tiinulp tlronijth H S.» 19.000 lb. p«ir m. tn. U'*i). oloriflation 
(Tl ) 1 "o 2, "mudirtcd" with 0.03 sudium before land raiting, T.S. 
27.000 ml. fl. 12%.. 3, Chill cait. T.S. 34.000 pil. 5.S% El. 4. chill 
I Bit. «t\d heated 40 hr*, at 363 ' C and quenched, T.S. 28.000 psl; El. 
16 \, : lOOn 

Tigi. S. 6, 7-—Lead alley containing 10", antimony; lead rich lolld 
totutlon dendntei m eutectic; 90a, 6, lead allay cuntaininy 18% 


antimony: antimony crystals in eutectic; 90*. 7. Babbitt, tin 91®% 
cupper 4.5®,,. antimony 4.5",): 50* 

Fig*. 8. 9, 10.—Stellite cutting tool, 45 cobalt, 30 ®o chromium, 
15% tungsten, balance carbon, manganese, silicon and iron; 100*. 9 and 
10. aluminium alloy containing 5.5®, copper. 9. as land cast. T.S. 
20.500 p»i. 10. same after prolonged heating at 544 C, followed by 
Quenching, T.S. 37.000 psi; 100* 

Fig. 11.—Aluminium alloy containing 4.05% copper, quenched from 

540' C and heated two weeks at 200“ C; I.SOOx 
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in general less plastic than the solvent metal. The electrical 
conductivity is less than that of the solvent metal. In fact, this 
property changes to a much greater extent than would be indi¬ 
cated by the law of mixtures. The hardness also disobeys the law 
of mixtures. For example, tin is much softer than cop{)er, but a 
solid solution of tin in copper is considerably harder than the 
copper itself. The tcmj>erature coefficient of electrical resistivity 
of solid solution alloys is usually lower and sometimes markedly 
lower than in the pure metals. Certain solid solution alloys pos¬ 
sess a zero or even slightly negative temperature coefficient. Also, 
the thermo-electric force of a solid solution is often markedly 
different from that of the solvent metal. 

Properties of Compounds.—Compounds, and particularly 
inter-metallic compounds, are characterized by relatively high 
hardness and low plasticity. Metallic compounds are very im¬ 
portant constituents in alloys from the standpoint of increasing 
hardness, decreasing grain growth and particularly for the pur- 
po.se of maintaining strength of alloys at high temperatures. 
Each compound has its specific properties, some having high melt¬ 
ing point, some low, some with high hardness, some with low 
hardness, a few with considerable plasticity, but many with 
practically no useful plasticity. 

Proportions and Arrangements of Constituents.—Certain 
l^ropertics of alloys, such as density and resistance to ixmetration 
by X-rays, may be determined by the proportions and six'cific 
properties of the various constituents. Many of the properties, 
however, depend to a greater or less extent on the arrangement 
as well as the proportions. In an alloy containing more than one 
type of constituent, the most iinportaiiL thing to he considered 
is which constituent possesses continuity. This is j)articularly ini- 
I3ortant if the different constituents vary considerably in hard¬ 
ness and plasticity. 

The inipjortance of the degree of refinement of the sq^arate con¬ 
stituents has been demon.';!rated forcibly in recent years. In many 
alloys the prop^ortions of the constituents may be changed by 
heat treatment, and at the same time the manner of aggregation 
may be changed. Using the cop^p^er-NioSi system as an example, 
the alloy containing Ni^Si will con.si.st largely of .solid solution 
of nickel and silicon in cop^per after quenching from goo" C. The 
Brincll hardness is about 70. By heating to 525" C a short time 
a considerable piortion of the nickel and silicon pmccipiitate in 
suhmicroscopiic piarticles of Ni2Si, increasing the hardness to 
above 200. During this heating pieriod the hardness rises for a 
certain length of time, reaches a ma.ximum and eventually may 
decrease somewhat to appiroximately a constant value. These 
changes in hardness arc associated with change in amount and 
size of the hard particles of Ni^Si. There appxiars to be an 
average size of p^recipiitatcd particle which piroduces maximum 
hardening effect for a given quantity of the constituent. In 
this condition, referred to as “critical dispersion” for maximum 
hardness, the particles are too small to be resolved with a micro¬ 
scope. 

The above is an example of what has become a common prac¬ 
tice in commercial selection and heat treatment of a number of 
alloy typ^es. The high temp)erature step in the heat treatment is 
referred to as the solution treatment, and the low temperature 
step as precipitation treatmerit. Many alloys have been found to j 
exhibit changes in prop^ertics and structure when subjected to 
this typie of heat treatment. The alloy compositions must be 
carefully selected with reference to solubility limits of solid 
solutions, change of solubility with change in tempxirature, and 
the temperature and lime of the heat treatment must be varied 
to suit the particular alloy. Some alloys, for cxampile, duralumin 
and lead-antimony alloys, need not be given an “artificial ’ 
precipitation heat treatment because the precipitation takes place 
spontaneously at room temperature. Other alloys must be heated 
above room temperature in order to cause precipitation. These 
changes in p 3 articlc size and in the amount of solute in a solid 
solution are possible in alloys only because of diffusion in the solid 
state. Diffusion is supposed to occur by migration of solute atoms 
in the grain boundaries and in the space lattice of the solvent. 
Rapid diffusion is favoured by high temperature and at certain 
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relatively low temperatures, different for different alloys, diffusion 
may, for practical purposes, be considered not to take place. 
Also diffusion is more rapid along grain boundaries than through 
the crystalline grains themselves. 

CONSTITUTION DIAGRAMS 

The number, compesition and proportions of the constituents 
in equilibrium at any given tempaerature, and changes due to 
change in temperature may be represented graphically in a con¬ 
stitution diagram. Such diagrams p^resent only equilibrium con¬ 
ditions and arc not concerned with the arrangement of the con¬ 
stituents. A binary alloy diagram may be represented on a two 
dimensional chart, as in fig. i, but ternary alloy systems require 
three dimensions for suitable graphic representation. Complete 
graphic repre.sent.ition of the constitution becomes difficult if 
not hof)eless in alloys containing four or more compmnents. Plane 
charts, however, within restricted composition limits, particularly 



Fig. 1 .-constitution diagram showing number, composition and 

PROPORTION OF THE CONSTITUENTS IN EQUILIBRIUM AT ANY GIVEN 

TEMPERATURE. AND CHANGES DUE TO CHANCES IN TEMPERATURE 

when only two of the components are allowed to vary at one 
time, are exceedingly useful even with complex aIloy.s. In alloy 
.systems each pjhy.sically distinct and homogeneous p^art is called a 
“p>hase,” and the chemical elements or compKiunds which par- 
ticipiale in the equilibria arc called “compjonents.” 

In tig. I, the liquid alloy is one p^hasc, the solid aluminium or 
aluminium-rich solid solution another, and the solid comp^ound 
CuAU another. Aluminium and CuAb are the components. In 
the whole system other compounds are formed and the elements, 
aluminium and copipor, may be regarded as the components. The 
liquidus is the line or curv'e repnesenting the beginning of solidifi¬ 
cation, and the solidus repre.sent.s the end of solidification on cool¬ 
ing. In some alloy systems the liquidus pias.sc.s through a mini¬ 
mum temporaturc, coinciding with the solidus at a certain com- 
piosition. If the solidified alloy having such a minimum freezing 
p)oint shows the presence of at least two pffiascs under the 
microscopjc it is called a eutectic alloy. Eutectics'may be binary, 
ternary, etc., in accord.incc with the number of pffiascs present. 
Eutectic alloys freeze and melt at a constant lemporature rather 
than through a temp)erature range, and the eutectic compjosition 
docs not, except by coincidence, rcp)re.scnt .simple whole number 
p>r()|)orlions of the elements. 

The properties and structures of alloys may be profoundly 
changed by mechanical working and by heat treatment. Certain 
of these changes in structures are indicated in the accompranying 
micrographs and the corresponding changes in properties are 
indicated in the titles. 

Bibliography. —C. H, Brsch, AfHallngraphy; E. F. Law, Alloys; 
C. H. Gulliver, Metallic Alloys; W. M. Gucrtler, MHallographie; C. 
Vickers, Metals and Their Alloys; Z. Jeffries and R. S. Archer, The 
Science of Metals; W. Rosenhain, Introduction to Physical Metallurgy; 
S. L. Hoyt, Metallography, Principles, vol. i., Metals and Common 
Alloys, vol. ii.; A. Sauveur, Metallography and Heat Treatment of 
Iron and Steel; International Critical Tables; KenPs Mechamcdl 
Engineers Hand Book; The tran.sactions, proceedings or journals of 
many societies including Iron and Steel Institute, Institute of Metals, 
and Faraday Society, of Great Britain; American Institute of Mining 
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ALLOY STEELS: sre Steels, Alloy. 

ALLPORT, SIR JAMES JOSEPH (iRir-189:), English 

railway rnanagtr, was, for 20 year."-, onward.s from iR.SR, the gen¬ 
eral rriann/cr of (he Midland niilway. He is remembered as the 
|)i(jneer of ihe;;]) .tnd comfortable railway travelling. He was the 
fir.st to a[/i)reiiale (he irnporfame of the ihird-clas.s passenger 
as a source of revenue, and in 1.S72 he inaugurated the policy, 
sub.s(r<|uently followed by ail the important railways of Great 
Hritain, of (air>ing passengers in well-fitted third-class carriages 
at the rate! of a penny a mile. He was also llie first to introduce 
the I'ullman tar on Brilish railways. Allfjort was knighted in 
18.^4. He dic'cl in laaidon on April 25, 1892. 

ALLPORT, SAMUEL (iSio-c^;), English pctrologist, was 
born in Hirinitighain Jan. 24, iHih, and died at Cheltenham July 
7, 1897. He wa^ a [a'oneer in niit roscopic petrology. The basalts 
of south Staflordshite, the diorites of Warwickshire, the pho- 
nolite cif the V\’olf Rock (to which he fir-st directed attention >, 
the pitihstones of Arrati and the* altered igneous rocks nc^ar the 
l.and's End were investigated and describc-d by him during the 
yc-ars i8t)t;-7() in the {huirttrly Jiiurnal of the Geological Society 
and in the Geological Magazme. 

ALL RISKS INSURANCE: ,cce iN’Sl’KA.NCf. : Miscklla- 

N» (lies. 

ALL SAINTS, F'ESTIVAL OF (All Hai.lows, Hallow- 

MASS), a least of the iluirdi celebrated on Nov. i in honour of 
all siiints, known or unknown, as a festival of the first rank, with 
vigil anfl octave The first trace of a general commemoration of 
ni.'irlyrs i.s in Antioch on the Sunday aftcT Pentecost; Chrysostom 
(d. 407) aPo refers to the custom. At Rome the fea.st of St 
Mary ad Martyres w'as instituted on May 13, 609 or 610, when 
Bonilace IV' dedicated the Pantheon to the Blessed Virgin and 
all martyrs. Gregory HI (731-7.41) dedicated an oratory in St 
Peter's to all saints, and fi.xed the anniversary for Nov. i. This 
observance was e.xtendcd by Gregory (827-844) to the -whole 
church; the octave was added by Sixtus I\' (147T-.H4). At the* 
Refetrmation the feslival was retained in the calendars of the 
Church of England and many of the Lutheran C'hurche'.; in the 
latter, however, it has fallen into ccanplete di.suse. 

ALL SAINTS BAYorBAIA DE TODOS OS SANTOS, 

n land-locked b.iy and natural harlniur on the eastern coast of 
Brazil about 73S mi. (1.1.S7 km.) mntheast of Rio de Janeiro. 
The bay is about 20 mi. wide and 23 mi. long with an entrance 
from the Atlantic- about 2 mi. bro.id. The channel leading tlirough 
thi.s entrance is ratlier c ir* uilou.', and varies with (he .seasons of the 
year. Detached hre-akwaters, om- i .300 yd. long and another about 
1,000 yd, long, cause the water of the hay to be less disturbed by 
th(‘ winds. The controlling dc'pth of (he channel varies from 26 ft. 
to 33 ft. On entering :\ll Saints i)ay from the Atlantic, one is 
impressed with tlu" beautc ot the bac' and the hills rising from the 
watc-r's edge. On the wx-stern side of the peninsula, separating the 
liay from the Atlantic, in 13'' S. and 38'^ 30' W., is Salvador or 
Baia (poinilalion [1940! 2(13,278', an important seaport and 
capital of the state of Baia. 

ALL SOULS’ DAY, the day (Nov'. 2 or, if that be a Sun¬ 
day or festival of the first class, Nov. 3) set ajiart in the Roman 
Catholic: Church for commemoration of the faithful dcjiarted; 
a custom based on (he doctrine that souls which at d*-alh are 
not yet sulTiciemly purified to be lit for the Beatific Visiem may 
be helped by the prayers of (he faithful here on earth. The 
practice of devoting certain days to intercession for particular 
groups of (he dead is of great antiejuity; but the institution of 
this feast ()! general intercession is due to Odilo, abbot of Cluny 
(d. 1048), who ordered its observance in the Cluniac monas¬ 
teries. It s})rc'ad (hence among other congregations, and became 
practically universal before the end of the 13th century. It was 
abolished in the Church of England at the Refomution. but has 
been revived in Anglo-Catholic” churches. Among continental 


j Protestants its tradition has been more tenaciously maintained, 
I especially in Saxony, where, though its ecclesiastical sanc¬ 
tion has long .since lap.scd, its memory survives strongly in popu¬ 
lar custom. As in France people of all ranks and creeds decorate 
the graves of their dead on the jour des marts, so in Germany 
the people stream to the graveyards once a year with offerings 
of flow'ers. 

Certain popular beliefs connected with All Souls’ Day arc 
of pagan origin and immemorial antiquity. In many Catholic 
tountrie.s the dead are believed by the j)easanlry to revisit their 
homes on All Souls’ night and partake of the food of the living. 
In Tirol cakes are left for them on the table. In Brittany the 
people flock into the cemeteries at nightfall to kneel bare-headed 
at the graves of their loved ones, and to pour libations of milk 
or holy water on the tombstones, and at l)edtime supper is left 
on the table for the dead. 

ALLSPICE, the dried unripe berry of the pimento or allspice 
tree (Eugenia pimenta or Pimenta ojficimilis) of the myrtle family. 
The tree, which attains a height of 40ft., is native to Central 
America and to the West Indies where it is also cultivated. This 
highly aromatic spice, w'idely used in cooki-ry and in medicine, is 
:^uppo.sed to combine (he l1ac-our of cinnamon, nutmeg and cloves, 
whence its name. The name is applied also to other aromatic- 
shrubs, especially to the Carolina allspice (Calycanthus floridus), 
a handsome (lowering shrub, native to the south-eastern United 
States,and often cultivated in England; to the Japanese all.spice 
{L himonauthus fragaus or Meratia praccox), native to Eastern 
.Asia and jilanted for ornament in tlngland and the United States; 
and to thtr wild allsj)iie or spicehush (Benzoin aesiivale), a laura- 
ceous shrub of eastern North America, with aromatic berries, 
reputed to have been used as a substitute for spice 

ALLSTON, ROBERT FRANCIS WITHERS (1801- 
1864), the fifth child of Benjamiti Allston and Charlotte Anne 
Allston his second cousin, was born at Brookgreen plantation in 
All Saints’ parish. South Carolina, Ajtril 21, 1801. He descended 
from the Alstons of Hammersmith, England. The first American 
meniluT of the family, John Alston, in 1682 was apprenticed to a 
mercliant ol Charleston, South C’arolina. The young immigrant 
preferred agriculture, acquired extensive lands, and became the 
founder of one of the most famous of the old coast country rice 
planting families. The narrow peninsula between (he Waccamaw 
river and the sea (“Waccamaw- Neck”) came to consist largely of 
Alston plantations. The name acquired the spelling Allston; but 
about the time of (he Revolution (he father of the later Governor 
Joseph Alston reverted to the original spelling. We have thence¬ 
forth the “one I Alstons” and the “two 1 .Allstons.” R. F. W. 
Allston graduated at West Point in 1821 and was appointed lieu¬ 
tenant of artillery and was a.ssigncd to the Coast Survey. He 
aided in the survey of Plymouth and Provincetown harbours. 
Mass., and the entrance of Mobile bay. In 1822 he re.signed his 
commission in order to manage the plantation of his widowed 
mother. He was elected surveyor general of South Carolina in 
S23 and served two terms. In 1S28 and 1830 he was elected to 
the lower house of the legislature, and in 1S32 (0 (he State Sen¬ 
ate, where he served for the next 24 years. From 1S47 to 1856 
he served as [)residcnt of the Senate, the lieutenant governor be¬ 
fore 1865 not having that or any other duty. Allston co-oper¬ 
ated with the Nullificationists, and in 1832 was defeated for the 
House by a Unionist, though immediately afterwards elected to 
the Senate. He was at this crisis commissioned a colonel in the 
Slate militia and was later deputy adjutant general. He married 
in 1S32 James L. Petigru's sister Adelc. As the sece.ssion move¬ 
ment of 1847 to 1S52 in South Carolina took form, Allston fa¬ 
voured the “co-operationists” as against those who urged the im¬ 
mediate secession of South Carolina irrespective of action by any 
other State. He was a delegate to the N.ishville Convention of 
1850. called in the hoi)e of a general Southern secession. He was 
elected governor by the legislature for the term 1856-58. He en¬ 
couraged railroads, which were l>eing rapidly built in the ’50s, 
partly with State aid, and was active both as legislator and gov¬ 
ernor in seeking to improve the unsatisfactorx' “free school” sys¬ 
tem for the poor. He published in 1843 Memoir on the Intro~ 
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dnctiun afid Planting of Rice in South Carolina, which is still the 
standard work on the subject, and in 1854 An Essay on Sea Coast 
Crops. He died April 7, 1864. 

Allslon’s daughter, Mrs. Elizabeth W. A. Pringle, gives a pic¬ 
ture of him in her Chronicles oj Chicora Wood (1922). Prof. J. H. 
Easterby cites in Dictionary of American Biography Mss. in the 
possession of Allston’s daughter, Mrs. C. A. Hill, a sketch in Dc- 
Bow's Review, XII, 574-5, and obituaries in Charleston Courier, 
April iJ. 1S64, and Charleston Merenrv, April 23, 1864. 

ALLSTON, WASHINGTON (1779-1843). American his¬ 
torical painter and poet, was born Nov. 5. 1779, *1^ Waccatnaw 
(S. C.). where his father was a planter. He graduated at Harvard 
in 1800, and for a short time pursued his artistic studies at 
Charleston with Edward (irecne Malbonc (1777-1807), the minia¬ 
ture painter, and Charles Eraser (178^-1860). With tiic former, in 
iSoi, he went to London, and entered the Royal academy as a student 
of Benjamin West, with whom he formed a lifelong friendship. In 
1804 he went to Paris, and, after a few months’ re.sidencc there, to 
Rome, where he spent the greater part of the next four years. During 
this period he became intimate with Coleridge and Thorwaldsen. 
From 180C) to 1811 he resided in his native country, and from 1811 to 
1817 he pitinted in England. After visiting Pari.s a second time, he 
returned to the Cnited States and practised his profession at Boston 
(iSiS-.’^o) and afterwards at Cambridge (Mass.), where he died July 
Q, i84.y He was elected an associate of the Royal academy in 181 q. 
In colour and the management of light and shade Allston closely imi¬ 
tated the \enetian school, and he has hence been stvied the “.\merican 
Titian.” Man.v of bi.s pictures have biblical sui)jccts, and Allston him- 
'.eli had a profoundly religious nature. Hi.s first considerable painting, 
“The Dead Man Riwived,” executed shortly after his second visit to 
Engl.'ind, and now' at the Pennsylvania Academy of Fine Arts in Phila¬ 
delphia, gained a prize of 200 guineas In England he also painted his 
“St. Peter Liberated by the Angel," the remarkable canvas, “Uriel in 
the Sun,” “Jacob’s Dream" (at PetW'orth) and “Elijah in the Wilder¬ 
ness.” d o the period of his residence in Amcriia belong “The Prophet 
Jeremiah” (at Vale), ‘‘Saul and the Witch of Endor,” “Miriam,” 
“Beatrice,” “Rosalie,” “Spalatro’s Vision of the Bloody Hand” and 
the vast liut unfinished “Belshazzar’s Ecast” (in the Boston Athe¬ 
naeum), at which he was working at the time of his death. As a 
writer, .Allston shows great facility of expression and imaginative 
power. Coleridge (a portrait of whom by .Allston is in the National 
Portrait gallery) said of him that he was surpassed by no man of 
his age in artistic and poetic genius, Ilis literary works arc— The 
Sylphs oj the Scii'^ons and other Poems (1813), where he displays true 
sympathy with nature and deep knowledge of the human heart; 
Monaldi (1841), a tragical romance, the scene of which is laid in Italy; 
and Lectures on Art, edited by his brother-in-law, R. H. Dana, the 
novelist (1850). 

See J, B. Elagg’s Lije and Letters oj Washington Allston (1892). 

“ALL THE TALENTS,” MINISTRY OF, the name 

given to the coalition government which came into office after 
the death of Pitt (Jan. 23, 1806). Lord Grenville was at the head 
of the ministry, which included Fox and Lord Sidmouth. Fox 
died on Sept. 13; and after a disastrous year in which Napoleon 
reached the summit of his power, Grenville resigned (March 18. 
1807) rather than agree to George Ill’s unconstitutional demand that 
the ministers should undertake never again to approach him on the 
subject of concessions to Roman Catholics. It was due to the Ministry 
of All the Talents that the bill for the abolition of the slave trade 
was pa.ssfd on March 25, 1807. 

ALLUVION, a word taken from Roman Jaw, in which it 
was one of the examines of accessio, that is, acquisition of prop¬ 
erty without any act being done by the acquirer. It signifies the 
gradual accretion (q.v.) of land or formation of an island by 
imperceptible degrees. If the accretion or formation be by a 
torrent or flood, the property in the severed portion or new 
island continues with the original owner until the trees, if any, 
.swept aw'ay with the island take root in the ground. Alluvion 
never attached at all in the case' of agri limitati; i.e., lands 
belonging to the state and leased or sold in plots. Dig. xli, r, 7, 
is the main authority. English law' is in general agreement (ex¬ 
cept as to agri limitati) with Roman, as appears from the judg¬ 
ment in Foster v. Wright, 1878. 4 C.P.D. 438. The Scottish law, 
as laid down by the house of lords in Earl of Zetland v. Glover 
Incorporation, 1872, L.R. 2 H.L., Sc., 70, is in accordance with 
the English. (See Water Rights.) 

ALLUVIUM, the material deposited by rivers (see the gen¬ 
eral article Geology). It is usually most extensively developed in 
the low'er part of the course of a river, forming flood-plains and 


deltas, but may be deposited at any point where the velocity of a 
river is checked; for example, where it runs into a lake. Alluvium 
in the true sense consists mostly of silt, sand, and gravel, without 
much true clay; it often contains a good deal of organic mutter 
and therefore yields very fertile soils. Some of the great alluvial 
deposits of the world are; the flood-plain of the Mississippi, the 
deltas of the Nile, of the Ganges and Brahmaputra, and of the 
Hwang Ho in China. Owing to elevation of the land and conse¬ 
quent deepening of the river channel, patches of alluvium are 
often left forming terrace.s on the sides of valleys. On such ter¬ 
races muih of London is built. In some regions ailuVlal deposits 
contain gold, platinum or gem-stones, and the greater part of the 
world’s supply of tin ore comes from similar sources. 

(R. H. Ra.) 

ALLYL ALCOHOL, a colourless mobile liquid of pungent 
smell, boiling at q 7°C. Its chemical formula is C.iHi.OH or CH;-: 
CH.CH2OH. Il is an unsaturated primary alcohol occurring in 
very small quantities in impure methyl alcohol obtained from the 
distillation of wood. It may be prepared by heating glycerin with 
oxalic acid and a little ammonium chloride to 26o"C. In this 
reaction glycerol monoformin is produced as an intermediate 
product, but is decomposed as the temperature rises:— 

C3H.,(OH).vf H 2 (\. 0 , C.iH,.( 0 H) 2 . 0 .CH 0 ] CO^+HjO 
C3H:T0H)2.0.CH0- CaH.OH-fCOa^HiO 

Allyl alcohol is now made also by the hydrolysis of allyl chlo¬ 
ride. w'hich is obtained by the chlorination of propylene at 400' C ; 

CIl2 :CTI.CH3-»CH, ;CH CH2CI -CTL iCH.CFLOH 

Being unsatiirated, allyl alcohol combines readily with the halo¬ 
gens. Oxidation by strong oxidizing agents converts il succes¬ 
sively into its aldehyde, ai rolcin, and into acrylic mid. By gentle 
oxidation with potassium permanganate, it may be converted into 
glycerin (see Chemistry: Organic). A more i)racTii;al .synthe.sis 
of glycerin from allyl alcohol involves the addition of hypo- 
chlorous acid and the subsequent hydrolysis of the resulting 
chlorolu'drin: 

CIl 2 ;CH.Cll 20 H-‘ClLCl.CliOII.CH 20 H--CH 20 H.Cli 01 I.CIl 20 II 

ALMA, a city of Gratiot county, Mich., U.S.A., on the Pine 
river, 37 mi. W, of Saginaw, almost exactly in the geographical 
centre of the lower peninsula. It is served by the Ann Arbor and 
the Pere Marcjuette railways. The population increased between 
1910 and 1940 from 2.757 to 7,202. Its lactoric.s make bicycle 
rims, house trailers, beet sugar, cement blocks, bean elevator 
equipment. It has the world’s largest duck and turkey farm. It is 
the shipping point for a farming and grazing district. It is the 
home of Alma college and the State Masonic home. Two of the 
state’.s largest oil refineries are near by. The city was incorporated 
in 1905 and adopted a commission form of government in 1919. 

ALMA, a river of Russia, in the southwest of the Crimea, 
entering the Black sea 17 mi. N. of Sevastopol. It gives its name 
to a famous victory gained over the Russians, on Sept. 20, 1854. 
by the allied armies in the Crimean War (q.v.). The south bank 
of the river is bordered by a long ridge, which becomes steeper 
as it approaches the sea, and upon this the Russians, under Prince 
Menshikov, were drawn up, to bar the Seva.stopol road to the al¬ 
lies, who under General Lord Raglan and Marshal St. Arnaud 
approached from the north over an open plain. The Russian com¬ 
mander mas.sed his troops in heavy columns after the fashion of 
1813 and drew in his left wing so that it should as far as possible 
be out of range of the allied men-of-war, which were sailing down 
the coast in line with their land forces. The allied generals de¬ 
cided that the French (right wing) and the Turks should attack 
Menshikov’s left, while the British, farther inland, were to as¬ 
sault the front of the Russian position. The forces engaged arc 
stated by Hamley (War in the Crimea) as, French and Turks, 
35,000 infantry, with 68 guns; British. 23.000 infantry. 1,000 
cavalry and 60 guns; Rus.sians 33,000 infantry, 3,800 cavalry and 
120 guns; by the Austrian writer Herndt (Zahl hn Kriege) the 
allied forces are reckoned at 57.000 men with 108 guns, and the 
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kuHsiauh at .33,600 men with 06 j?uns. The French advance met 
at lirsi. with little ojjposition, and several divisions scaled the 
(.liit.s ol the lower Alina without difficulty. Menshikov relied ap- 
jurently on heiriK able !(.» flelach his reserves lo rope with them, 
fiut the assailants moved with a raf>idily whii h he had not counted 
upon, and the Russians only came into action piecemeal in this 
fiuarter, (opposite the British, who as usual deployed at a dis- 
tame and then advanced in long conlinuous lines, the Russians 
w<;re posted (»n the crest of a long glacis-like slope, which offered 
but little dead gremnd to an assailant. The village of Burliuk, and 
the vineyards, which bordered the river, were c|uu kly cleared by 
the British skirmishcas, and the line of battle behind them crossed 
though with .scjme clitiiculty. ()a emerging from the cover afforded 
bv llu* river-bed ihe llritidi div isions now crowrled togetber, but 
still prcscTV'ing their general line, came* under a terrible fire from 
heavy guns and musketry, 'I’he enemy's artillery w’as three hun¬ 
dred yards away, yet the Briti.sh pres.seci on in spite of their 
los.ses, and as some of I lie Light Divi.sion troops reached the 
“(ireat Battery” the Russians hurried their guns away to safety. 
In the meantime, on both sides of this battery, the assailants had 
come to close (|iiarters willi Ihe Kus.sian columns, which were 
aided by their (leld guns. A brave countc;r-attack was made by 
the Russian \'la(limir regiment, .3,000 stremg, against the troops 
which had stormed the great battery, and for want of support 
the lirilish were driven out again. But they soon rallied, ami now 
the second line had crossed and formed for attack. The (duards 
lirigade atlackcal the Vladimir regiment, and on Ihe left the High¬ 
land firigade and the cavalry moved forward also. Some of the 
tiedd artillery, which had now r.ros.sed the Alma, fired .steadily 
info the clo.sed masses of the Russi.in reserve, and the \dadimir 
regiment lo.st half of its numbcTs under the volleys of the (blanks. 
'Ihe French were now severe ly prc'ssing the Ru.ssian left, and one- 
third ol Menshikov's forces was drawn into the fight in that 
(|uarter. I'he sue e ess of the fremtal assault had dispirited the re¬ 
mainder of Ihe de;ferider.s, and Menshikov drew' off his force.s 
southwards. He had tost s 700 men ( Berndt and llamley). The 
British had about r.ooo killed and woundee); thp French stated 
their los.ses at i, 3 -to men. 

ALMA-ATA (lormerly Vernii. (i) An administrative cen¬ 
tre of the Kazakh Sovic-t Soci.dist Republic. Pop. (10.39) 230.- 
.528. It was founded as a fortitied settlement by the Russians in 
185.1;, ts MOW' important commerc iallv and is becoming more so 
since the links W'ith the Trans-Siberian and t'hkalov-Tashkcmt 
railway.s were built. 

(.’) A district round the town, area 27,812 sc] mi. Population 
370.Hot), on the northern slopes ol the beautiful Khungai Ala Tau 
mountains, watered by .streams which run through the fertile 
loes.s area below lo Lake Balkash. 7 'he climate and soil arc 
favourable to vine and Iruil cultivation. 

ALMACANTAR (also writtcai ALMiUANrAk). an astro¬ 
nomical term for a small circle of the sphere [larallel to the 
hori/on; when two stars are in the same almacantar they have 
the same altitude The term is also given (iH.So) to instruments 
of a pattern invented by S. C. Chimdler lo delerinine the latitude 
or the time by observing the times of transit of stars across a 
fixed almacantar. 

ALMACK’S, fc.>rmerl>' the ruuue of a famous London club and 
assembly rooms. I'he fouiulcT is u.sually said to have been one 
Mac all, or Mi Caul, of w hith name Almack is an anagram. In 
176.4 he founded a getulemc n's club in Pall Mall, where the present 
Marll>or<>ugh C'lub stands. It was famous for its high play. In 
1778 it was taken ove r by one BrooLs, and established as Brooks’s 
Club in St, James’s Stree t, where it still exists. In 1765 Almack 
built a suite of as.sembly rooms in King Street. St. James's. At 
his death in 1781 they were? left to his niece Mrs. Willis, and as | 
"Willis’s Rooms” la.sted till 1890, wht*n they bei.ime a restaurant; | 
but as "Almack’s” they ceased in 1863. A 20th century club has 
since adopted the old name. 

ALMADEN or ALMADEN DEL AZOGUE, a town in 
Spain, province of Ciudad Real. Pop. (1940) 12468 Almaden (Ar. 
almndcn. the mine) has been for centuries tlie principal centre for 
the famous ores of mercury, impregnating the quartzite of certain 


i ridges Iietween the Sierra-s of ChilI6n (N.) and Cordoneros 
: (Airudia) (S.). 'Fhe Sisapo of the Romans lay in the same neigh¬ 
bourhood. Almaden and Adria (Southern Austria) were the chief 
source.s of mercury till New Alinadc^n (California) w'as ojjened 
up ^ 1853-57). The* city was of strategic imiK)rtance during the 
civil war of i<).3f>”39 ^ud remained in government hands until the 
end of the contlict. 

See Minas de Almaden (Madrid, 1926), guide-book, XIVth. Int. 
Congr. of Geok, with diagram showing entire production of the mines 
since the 15th century. 

ALMAGEST, the famous treatise on astronomy by Ptolemy 
in the 2nd century a.d. Bc.side.s the expo.sition of the Ptolemaic 
theory of fhe heavens, it contains an important catalogue of the 
plates of i.oSo stars. (.S'ee Ptolemy.) 

ALMAGRO, DIEGO DE (c. 1470-1538), Spanish con¬ 
quistador'; a foundling, born in Spain about 1470. In 1526, ho 
contracted W'ith Francisco Pizarro (<7.1'.) an equal partnership in 
the conquest of Peru. Pizarro immediately assumed the prece¬ 
dence; Almagro wa.s dek'gated to provide rciinforcements and 
supplies. He arrived in i'eru in 1532, was present at the death of 
Atahuallpa (q.v ), a.s.sistecl in the capture of ('uzco (Nov., 1533) 
and in 1534 was sent to stop Pedro de .Alvarado’s march upon 
Quito, from the coast. Receiving, in 1535, a royal grant of 200 
leagues, south of Cuzco, he undertook the terrible march into 
Chile, but finding no gold, returned and seized Cuzco. In the 
battle of Ahancay (1537). he destroyed Pizarro's army, but allow¬ 
ing himself lo be drawn into a truce, was iomiiletely routed by 
Hernando Pizarro at Las Salinas (Afiril 1538) and captured, ('on- 
victed by his captor of treason against the crown, in July, 1538. 
he was garrotted in his pri.son, and beheaded in the public square 
of Cuzco. 

ALMA MATER, a name, .signifying "bounteous mother,” 
given by the Romans to certain goddesses, e.specially to Ceres 
and Cybele, and now applied to univ’ersities and schools regarded 
as the "fo.^iter mothers” of those who have attended them. 

ALMANAC, a book or table containing a calendar of the 
days, weeks, and months of the year, a register of ecclesiastical 
fe.stivals and saints’ days, and a record of various astronomical 
phenomena, etc. 

The attention given to astronomy by Eastern nations probably 
led to the early construction of such tables as are comprised in 
our almanacs; of lhe.se we know little or nothing. The fasti (q.v.) 
of the Romans are far better known and were similar to modern 
almanacs. Almanacs of a rude kind, known as cJoex almanacs, 
consisting of square blocks of hard W’oocl, about Sin. in length, 
with notches along the four angles corresponding to the days of 
the year, were in use in some parts of England as late as the end 
of the i7lh century. 

Early almanacs had commonly the name of "prognostications’’ 
in addition, and what they professed to show may be gathered 
from titles like the following, which is quoted by J. O. Halliwdl; 
"Pronostycacyon of Mayster John Thybault, medycyncr and 
astronomer of the Einperyall Majestie, of the year of our Lorde 
God MCCCCCXXXIJ., comprehending the iiij. partes of this 
ycre, and of the influence of the mone, of peas and warre, and of 
the sykenesses of this yere, with the constellacions of them that 
be under the vij. pianettes, and the rcvolucions of kynges and 
princes, and of the eclipses and comets.” Most English almanacs 
were puhli.sheil by the Stationers’ Company, the most famous of 
them being the Fojr Stcllarum of Francis Moore (1657-1715?), 
the first number of which was completed in July 1700, and con¬ 
tained predictions for 1701. Its publication has been continued 
under the title of Old Afoorc’s Almanac. 

The exclu.sivc right to sell “almanacs and prognostications” in 
England, enjoyed in the time of Elizabeth by two members of 
the ("ompany of Stationers, was extended by James I. to the 
two universities and the Stationers’ Company jointly; but the 
universities commuted their privilege for an annuity from the 
company. This mono^xily was challenged by Thomas Caman, a 
book.selier, who published an almanac for three successive years, 
after having been thrice imprisoned on that account by the com¬ 
pany, The case came, in 1775, before the court of common pleas, 
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A CL06G ALMANAC OF WOOD. THE ORifilNAt CALENDAR OF THE NORWEGIANS AND DANES 
Each of th« (our odgei oonUined the oelondar for three months. The number of days in (hem were eicDrested by notches, and every soventh day by 
a large sired notch. Over against many of the notches were placed on the left hand, marks or symbols denoting the golden number of cycle of the 
mean. The festivals are marked with symboia of the several saints 
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ancJ was tJeridecl in Carnan’s favour. Tfie company, however, vir¬ 
tually retained its monopoly for many years, but I his |K>wcr has 
altogether <;ea.se<l, although a considerable proportion of the al¬ 
manacs publishetl in England still issue from the hall of the Sta¬ 
tioners’ Coirij)any. 

On jan. i, i82H, the Society fcjr the Diffusion of Useful Knowl¬ 
edge is.sued the Britiah Altnamc for that year. Its success, with 
it.s valuable supplement, the Companion to the Almanac, led to 
a great improvement in this class of publications. The Stationers’ 
Uoinpany issued the En^lifihman’s Almanac, a work of a .similar 
kind. Since 1H70, the British Almanac and Cow/)un/on have been 
the principal almanac .s published ])y the .Stationers’ Company. 
Whitaker’s Almanac, commenced in iStiH by Joseph Whitaker 
(1MJ0-1H05), is perhaps the best known of modern almanacs. 

In Scotland, almanacs containing much astrological matter ap¬ 
peared to have been published at about the beginning of the lOth 
century; and about a century later those published at Aberdeen 
enjoyed considerable re|)utation. In inH.?, EdinhurpJCs True Al- 
viannrh, or a New Pro^no.slii atiioi, appeared, a publication which 
improved with yc-ars and was issucal after 1H57 as Oliver and 
Boyd's New Edinhtiryh Almanac, a standard book of reference 
for Scottish affairs. Thom's Irish Almanac (since 1S4.D deals 
mainly with Ireland. 

The earlie.st almanac published in the United States is prob- 
aldy to be ascribc-d to Itradforcl’s press in rhiladelphia for the 
year 1687. I’oor Richard's Almanack, commenced in 1732 by Ben¬ 
jamin l-’ranklin under the pseudonym of “Richard Saunders,” and 
continued by him for 25 years, gained a high reputation for its 
W’i.se and willy sa>ings. The Amrriian Almanac and Repository 
of L’sefuL Rnowli (U’,e W'as publislied at Boston from 1828 to 1861. 
'The Old Parmer's Almanac enjoys con.sidcTalcle popularity and has 
been published for many years. 

In i'rance prophetic alrnanac.s circulated very freely among the 
poorer and rural classes, although an Ordonnance of Charles IX. 
recjuired the .se.il of a dioce.san bishop on all almanacs. In 1579 
Henry 111 . prohibited the publication of predictions relating to 
political eveiUs, a prohibition renewed by Louis XIII. Of such 
almanacs, the* most famous was the Almanach Liet^eois, first pub¬ 
lished in i<)25 at Liege by Matthieu Laensl)ergh. The most im¬ 
portant I’reruh almanac is the Almanach Royal, afterwards Im¬ 
perial, and now Natiioial, first published in 1O70. 

A number of publications, issued in Cennany, from the middle 
of the iHih to the micUllc of the ic>th century, under such titles 
as Muscnalmanai h, modelled on the Almanach des Muses, a con- 
lemiH)rary almanac puldished at Paris, contain some of the best 
w'orks of si.>me of the most celebrated Oerman poets. The Al¬ 
manach dc Gotha, which has e.xisted since 1704. publi.shed since 
1.S71 both in Ideiuh and Oerrnan, gives a particular account of 
all the royal and princely families of Europe, and ample details 
ccuuernirig the administration and the statistics of the different 
states of llie world. 

I'oi (111 {hfuouu .end .similar [iiitiliialioii. \rr Lriii;MiRis. 

ALMANSA, a town in .Sp.iin. in the province of Albacete. 
at the foot of a castle-topped crag, above a fertile plain, which 
i.s the principal “gate ' to the interior of Spain on the Mediter¬ 
ranean side. Pop. (ii).to) 14.>58 (mun.. i6.o.?5E .Mmansa is, in 
consec|uc*nce, an important railway junction, and was the scene of 
a decisive defeat of the British and thc'ir peninsular allies by the 
French under the Duke cd' Bt'rwick (1707). (.’'■f Si’.vmsh Si'r- 
c'lssius, War or rm i 

AL-MAN$UR (Arab, “victoriou.s”), a surname (laqab) as¬ 
sumed by a large number of Mohammedan [irinces. The best 
known arc; (i ) AnC JaV.ar in.v Muhammiid, second caliph of the 
Abbasid house born a.d. 712, who reigned a.d. 7,s4-775 and found¬ 
ed Baghdad in 764 (.ot Calipiiatf.; § C. § 2); (2) Aru TAhir 
Isma'il Iijn al-(^A‘m, the third Fatimitc caliph of Africa (946- 
953) Patimitfs); (3) AihO Ylsuf Ya ’qub ibn Yusuf, 
often described a.s Jacob Almanzor, of the Moorish d.vnasty of the 
Almohades, conejueror of Alfonso \T 11 . in the battle of Alarcos 
(*^ 95 )» (4) An! ’Amir Mc.hiammed, commonly called Alman- 
zor by European writers, of an ancient but not illustrious Arab 
family, which had its sent at Torrox near Algcciras. The last- 


named was bom a.d. 939, and began life as a lawyer at Cordova. 
In 967 he obtained a place at the court of Hakam II., the Andalu¬ 
sian caliph, and rapidly rose to distinction, enjoying the powerful 
support of Subh, the favourite of the caliph, and mother of his 
heir Ilisham. In 978, two years after the death of Hakam he be¬ 
came chief minister, but at first Man.sur had to share the power 
with his father-in-law Ghalib, the best general of Andalusia, and 
with Subh. At last a rupture took place between the two ministers. 
Ghalii) profes.sed himself the champion of the caliph and called in 
the aid of the Christians of Leon, but Mansur, anticipating the 
struggle, had long before remodelled the army and secured its sup¬ 
port. Ghalib fell in battle (081); a victorious campaign chastised 
the Leonese, and on his return to Cordova the victor became prac¬ 
tically .sovereign of Andalusia. The caliph was a mere prisoner of 
.state, and Mansur ultimately assumed the title of king (qq 6). He 
reconquered territory from Christians, and restored the Muslim 
power in Spain. In Africa his armies were for a time hard pressed 
by the revolt of Ziri, viceroy of Mauretania, but before his death 
this enemy had also fallen. Mansur died at Medinaceli on Aug. 
10, 1002, and was succeeded by his son Mozaffar. 

ALMANZOR: see Al-Man.sCr. 

ALMA-TADEMA, SIR LAURENCE, or LAURENS 

(1836-1912), British artist, was born Jan. 8 1836, at Dronrijp, a 
Frisian village near Leeuwarden, the son of Pieter Tadema, a 
notary, who died when the boy was four years old. In 1852 he 
entered the Antw'erp acadenay under Gustav Wappers, and sub¬ 
sequently that of Henri (afterwards Baron) Leys, whom he 
assisted in 1K5Q in painting the frescoes in the hall of the Hotel 
de V^ille at Antw’crp. 

In the exhibition of Alma-Tadema’s collected works at the 
Grosvenor Gallery in London in the winter of 1882-83 were two 
pictures which may be said to mark the beginning and end of his 
first period. Thc.se were a portrait of himself, dated 1852, and “A 
Bargain,” painted in iHoo. His first great success was a picture of 
“The Education of the Children of Clovis” (iSoi), which was 
exhibited at Antwerp. In the following year he received his first 
gold metial at Anislerdarn. 

In the ’00s and ’70s he produced two scries of pictures, the sub¬ 
jects of which are drawn from Merovingian and Egyi>tian history. 
These had a considerable popular vogue because each of them told 
a “story.” But Alma-Tadema’s most characteristic work was done 
in his scenes from Greek and Roman life. Among the best known 
of his earlier pictures of scenes from classical times are “Tarquin- 
ius Superbus” (1807), “Phidias and the Elgin Marbles” (1808), 
and “The Pyrrhic Dance” and “The Wine Shop” (i860). “The 
Pyrrhic Dance,” though one of the simplest of his conqiositions, 
is one of the best. “The Wine Shop” is one of his many pictures of 
historical (tenre, but marked with a humour more robust than 
usual. 

In 1S63 Alma-Tadema married a French lady, and lived at 
Brussels till 1869, when she died, leaving him tw'o daughters, Laur¬ 
ence and Anna, both of whom afterwards made reputations— 
Laurence in literature, Anna in art. In 1809 he sent from Brussels 
to the Royal Acatlemy two pictures, “Un Amateur remain” and 
“Une Danse pyrrhique,” which were followed by three pictures, 
including “Un Jongleur,” in 1S70, when he came to London. In 
1871 he married Miss Laura Epps, who also won a high reputation 
as an artist. 

After his return to England he continued to exhibit important 
pictures each year, generally on subjects drawm from the classics. 
Apart from the.sc large canvases he painted some small pictures 
of exquisite fini.sh, like the “Gold-fish” of 1000. The.se, as well as 
all his works, arc remarkable for the way in which flowers, textures 
and hard reflecting sub.sianccs, like metals, potter>'’, and espiecially 
marble, are painted. His work .shows much of the fine execution 
and brilliant colour of the old Dutch masters. 

Alma-Tadema became a naturalized British subject in 1873, and 
was knighted on the occasion of Queen Victoria’s 80th birthday, 
1899. He was made an associate of the Royal Academy in 1876 
and a Royal Academician in 1879, In addition he received honours 
in many of the capitals of Europe. He died on June 25 1912; a 
posthumous exhibition of his work was held in London in 1913. 
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See Georg Ebers, “Lorenz Alma-Tadema,” Westfrmann’s Monats- 
hefte, Nov. and Dec. 1885, since republished in volume form; Helen 
Zimmcrn. “L. Alma-Tadema, his Lite and Work,” Art Annual, iSSb; 
C. Monkhousc, British Contemporary Artists (London, 1890). 

ALME or ALMAI (from dlim, “wise,” “learned”), the name 
of a class of singing girls in Egypt who art* present at festivals and 
entertainments and act as hired mourners at funerals. They are 
to be distinguished from the ghawazee, or dancing girls, who per¬ 
form in the public streets, and are of a lower order. 

ALMEIDA, DOM FRANCISCO DE (c 1,150-1510), the 

first viceroy of Portuguese India, was born in Lisbon about the 
middle of the 15th century. In March 1505, having received from 
Emmanuel I. the appointment of viceroy of the newly conquered 
territory in India, he set sail from Li.sbon in command of a large 
and powerful fleet, and arrived in July at Quiloa (Kilwa), which 
yiidded to him almost without a struggle. Mombasa was taken 
and destroyed, and its large treasures went to strengthen the 
resources of Almeida. At the island of Angediva, near Goa, and 
Cannanore, he built forts, and adopted measures to secure the 
Portuguese supremacy. Upon his arrival in India, he took up his 
residence in Cochin, w’here a Portuguese fort had been built by 
Al[)honso d'Alhuquerque in 1503. 

d’he most important events of Almeida’s brief but vigorous 
administration were the conclusion of a commercial treaty with 
Malacca, and the discoveries made by his son Lorenzo, who acted 
as his lieutenant. Lorenzo was probably the first Portuguese who 
visited Ceylon, where he established a settlement, and Fernando 
Soarez, a cajitain commanding a scpiadron of his fleet, appears to 
have been the first European to sight Madagriscar. In 1508 he wms 
killed at Dabul in a naval engagement with the Egyjitians, who at 
this lime endeai'ourcd to disjiutc* Portuguese supremacy in the 
Indian Ocean. His father was prc'paring to avenge his death when 
Alphoiiso crAlhuqucrciue (q v.) arri\eci in Cochin, and presented a 
(oinmission empowering liini lu supersede Almeida in the govern¬ 
ment. He refused tc» recognize Albucjuerque's commission, and 
cast him into prison. 

The puni.shmcnt he inflicted on the Arabs and their Egyptian 
allies was speedy and terrible. Sailing along the coa.st, he pillaged 
and burned various ports, including Goa and Dabul, and finally, 
encountering the enemy's combined fleet off Diu in Feb. 150Q. he 
c()m[)Ielely destroyed it. Returning immediately to Co( hin, he 
held out for a fc'w months against the claims of Albuquerque, 
but in Nov. 150Q he was compc'lled to yield. 

On Dec. i he set sail for Eurojic w'ith an escort of three vessels. 
On the voyage the fleet called at Table bay, then known as Sal- 
danha bay, to procure water, and here Almeida was killed (March 
I, 1510) in an attack igion the Hottentot natives, during which he 
showed great personal courage. In this fight, which took place on 
the site of Cajx* Town, 65 FVirfuguese perished, including 12 cap¬ 
tains. Almeida’s body was recovered on the following day and 
buried on the spot where he fell. 

See Franz Hiimmcrich, Die ersfe deutsche Handclsfahrt nach Indirn, 
j‘ioy~o6, Historischc liildiothck, Bd. 49 (1922). 

ALMEIDA, a town of north-eastern Portugal, in (he district 
of Guarda; situated in hilly country near the River Coa, a tribu¬ 
tary of the Douro, and long an important frontier fortress. Pop. 
(1940) 1.691. During the Peninsular War iq.v.) much fighting 
occurred between the Goa and the Spanish fortress of Ciudad 
Rodrigo, 25m E.S.E. Almeida was taken by the French in 1810, 
and its recapture, by allied British and Portugue.se force.s, wa.s 
only effected after a relieving force under Marshal Massena had 
been defeated at I'ucntes de Onoro, 13m. S.S.E., on Mav 5, iSii. 

ALMELO, town in the province of Overy,scl, Holland, T2m. 
by rail N.W. of Hengelo, at the junction of the Ovcryscl and 
Almelo canals. Pop. (1939) 35,621. The lordship of Alraelo be¬ 
longed to the lords of Heeckeren, who acquirccl the barony of 
Rcchteren by marriage in 1350, and the countship of Limpourg in 
I 711. A branch of the family still holds the .seat. The town has 
shared in the extraordinary development of the Twente district I 
and possesses many cotton and other textile factorie.s. Almelo is ; 
at the railway crossroads to Zwolle, Deventer, Hengelo and : 
Coevorden. There is a court. j 


ALMENDRALEJO, town in Spain, Badajoz province. 27 
mi. E.S.E. of Badajoz. Pop. (1940) 21.071 (mun., 21,276). It 
has an annual sheep fair, hamlles fami produce and makes brandy. 
Local Roman antiquities art* pre.served in the palace of the Mar¬ 
ques de Monsalad. The devdopmeiil of the Merida-Sevillc rail¬ 
way (1875-1905) increased the trade in grain, fruit and wine of 
the Guadiana vallev and the Tierru de Barros highland. 

ALMERIA, maritime province in southern Spain, formed in 
1S33. from the parts nl the aniient kingdom of Granada. Pop. 
(U140) 359.730: area. 3.388 sq.mi. This most easterly part of Up- 
lH*r .Andalusia {see Anoai-VSIa) is crossed by sierras in which 
terminate siicce.ssive zones of the Andalusian, or Baetic, Cordil¬ 
lera. The .Sierra de Gados and Sierra .Mhamilla form part of. or 
continue, the .Mpujarra system (see Ai.i’i'j arras, The); the 
Sierra de los Filahres continues the Nevada core of the Cordil¬ 
lera. while the enveloping crystalline of the Mfdaga zone is repre¬ 
sented in the Sierra (le las Ivstancias. The intervening valley.s of 
the rivers Adra, Andaraz-Almeria, and Almanzora provide the 
tmjy fertile land. 'Phe annual rainfall is below 200 mm. in the east 
of the province, and the supply of wafer for irrigation is most ir¬ 
regular. For these reasons Almeria has always been notable for 
the number of absentees, who may lu* described as temporary 
drought-refugees. Desjute (he high hirili rate, the population 
f 106 2 per sq.nii.) actually fell after 1900. Minerals and grajoes, 
with oranges and esparto to a lesser extent, are the only signifi¬ 
cant exjiorts. Onh' 4o''i of the area is i ultivated; there are no 
large systems of irrigation; but some fruit-growing districts pro- 
liiue well, esiu-cially white Almeria grapes of W'hich 2,000,000 
barrels are ordinarily exported annually. The demand for packing 
material has a considerable (“tleet on the cork trade of Andalusia, 
Esiremadura and Catalonia. I'lu" livestoik of the* province was 
tragically diminished by a series of dry years before 1920. but 
later reiovered. with sheep taking the lead. Almeria is rich in 
minerals, es[»eeially iron and lead; gold, silver, salt, barium 
-Milifliate, white lead, sulfihur and ziiu are also obtained. Fine 
marble is iiuarried in the .Sierra Nevad.i. Roads are poor, but rail- 
wa>’s .serve the mining areas. Tht‘ jiriiuipal seaiiorts are Almeria. 
the capital, jtop. (1940) 69.824. Adra (O.goyi. Berja (7.2f;i ), 
Cuevas de Vera (2.920), Huercal Overa (4.1 Ho) and Nijar 
11.(125) (dcscrihed in se})arat(* artidcssi and Gairucha (2,771). 
Education is backward, the majority of the population being 
illiterate, and the standard of living low. In the districts of Cuevas 
de Vera, .Sorbas and B(“rja there are numerous groups of caves 
used as habitations. The proviiue was controlled by the Loyalists 
during the civil war of 1936-39, 

AJLMERIA, (ajiital of the jjrovince of (hat name, was (he an¬ 
cient Uni (or Portus Magnus), one of the c hief harbours of Spain 
under the Romans after i<) n.c. Under the Moslems it was a great 
arsenal (al meriya—the w'atch-tower and harbour). After the fall 
of the Umaiyad.'' it became the head of a small indefiendent slate 
and then (1288-1489) a petty kingdom deiiendent on Granada. 
The dismantled Castillo de San Oi.sifibal w-itli four Moorish 
towers overlooks the city which stands at the mouth of a rich 
alluvial valley enclosed by hills. It is an e])isco])al sec with a 
(iothic cathedral (1524), and the terminus of a railway from 
Madrid. Pop. (1940) 69.824 (mun., 79.539). The harbour, .shel¬ 
tered and adapted for vessels of large draught, is equipi)ed with 
oil-fuel depots and all modern facilities. Ships ordinarily bring 
fuel and limber and take away iron. lead, esparto and fruit, e.spe- 
cially white grapes. Government fortes held .Almeria until the 
close of the civil war of 1936-39. 

See D. F”. Margall, Almeria (Barcelona, 1886). 

ALMERX; see Ambry. 

ALMODOVAR DEL CAMPO or ALMODOVAR, 

a town of Spain, province of Ciudad Real, north of the Sierra de 
Alcudia. Pop. (1940) 8,488 (mun., 14,633). Almod6var was a 
Moslem fortress in the middle ages (Ar. al-mudavnvar , round). It 
owes its modern prosperity to the valuable Puertollano coal-field, 
3 mi. to the south by a branch of the Madrid-Badajoz-Lisbon 
railway. At Horcajo ( i] mi.) and elsewhere in the vicinity are 
mines of argcntiferou.s lead, .South of the Sierra lies the Alcudia 
valley, crown-owned pasture for immense sheep flocks. 
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ALMOGAVARES (from the Arab. Al-Mugaiari, a scout), 
the name of a class of Spani.^h soldiers who came oriKinally from 
the Eyrent rs. and were in later times recruited mainly in Navarre, 
Aram)n and ('ataloriia. They were frontlerstnen ami professional 
foot-soldier-, v/ho wore no armour, <Jressed iti skins, W’ere shod 
with brogue-, (ahurfas), and carried the same arms as the Roman 
legionaries-—two heavy javelins (Spanish azamya, the Roman 
p)iliim), a short stabbing sword and a shield. When Peter Ill. of 
Aragon made war on Charles of Anjftu after the Sicilian VV,sf)ers 
—March 30, 1282—for the iK)ssession of Naples and Suily, the 
Almog.ivares formed the most effective element of his army. 
When ttie Peace of t'altalwtllotta in 1302 ended the war in south¬ 
ern Italy, the Airnogavares followetl Roger di Flor (Roger Hlum) 
the unfroc ked 'l ernplar, who entered the service of the! emperor 
of the KasL, Andronicus, as (Ofidattirri to light against the 'lurks. 
When KogcT di I'lor was assassinated l)y his (ireek employer in 
130", they turned on the' emperor, held Calli[Mjli and ravaged the 
neighbourhood of Con.stantinc»ple. In 1310 they marched against 
the diiki' of Athens, of the 1 rench house? of Briennc. Waller ,of 
Prienne was defeated and slain by them with all his knights at the 
battle of C'ephissus, or (frehomenus, in Bca-ofia in Manh. The 
foundation c)f the Aragonese duchy of Ath«-ns was the culmination 
of the achie vcments of (he Almog.ivares. In the i6fh century the 
name died out. It was, however, revived for a short time as a 
party nickn.ime in the civil wars of the reign of l erdiniind Vdl. 

Sff Rnrnon de Muntancr’s Chronidr (Kng. Irans. Lady (lood- 
cnough, i()2o) ; (J. Sc hliimlcergrr. Expedition dvs “Almuf;dviires'’ ou 
routicn latalatis <•« vrirnt, dr I’an rjoa ci Van ijii (icjoj). 

ALMOHADES (properly Muwahhadk, i.r., “Unitarians”), 
a Mohammedan religious power which founded the fifth Moorish 
dyn.'isty in the I2lh century, and concjueri-d all northcTn Africa as 
far ;is Kgypt, together W'ilh Mu.slmi Spain. It originated with 
Miiharrirned ibn Tumart, a member of the Masrnuda, a Berber 
tribe cd the .Alla.s. Ibn 'riimart was the son of a lamplighter in a 
mos<|ue and hacl been noted for his piety trom his youth; he was 
small, ugly and misshai)en and lived the life of a devotec-l)cggar. 
He represented a revolt against the anfhrc)ponu)rphism of com¬ 
monplace' Moharnmc'dan orthodo.xy, but he. was a rigid prede.slina- 
rian and a strict observer of the law. After his return from Mecca 
and Baghdad to Morocco at the age of 28, he began preaching and 
agitating, heading riotous attacks on wine shops and on other man¬ 
ifestations of lu.xity. He e\'en went so far as to as.sault the sister 
of the Murabti (.\lmor;ivide) amir *A!i HI., in the streets of Fez, 
because she wa.s going about unveiled after the manner of Berlwr 
women Ali, who was very dc'fc-rential to any exhibition of piety, 
allowed him to esc.ipt' unpunislu'd. 

Ibn I'umart, who had becui driven from several other town.s for 
exhibitions of reforming zeal, now took refuge among his own 
people, the Masrnuda. in (he Atlas. It is highly probable that his 
influence would ncit have outlived him, if he- had not found a 
lieutenant in 'Abd-el-Murnin cl Kumi, another Herher. from Al¬ 
geria, who was undoubtedly a soldier and statesman of a high 
order. \M»en Ihn 'riimart died in 11.vS, 'Abd-el-Mumin not only 
rooted out the Murabtis, but extended his power over all northern 
Africa as far .as Fgypt. becoming amir of Morocco in He 

died in 1163, and in 1170 the Muw.ahh.idis transferred their capi¬ 
tal to Sevalle, a step followed by the founding of the great mosque, 
now superseded by the c.ithedral, the lower of whieh they erected 
in 1184 to mark the accession of Ya'kub el Mansur. From the 
time of Vusef IF, howi'ver. their amirs crossed the straits only 
to lead a jrfuui against the Christians and to return to their capi¬ 
tal. Marrakesh. 

The Miiwidihadi princes had a longer and a more distinguished 
career than the Murfibtis or “Almoravides” (<j.v.). Yusef II. or 
“Aim VaTub” (u()3-84). and Ya’kub I. or “El MansQr’' (1184- 
V<)). the successors of Abd-s'l-Mumin, were both able men. They 
were fanatical, and their tyr.inny ilrove numbers of their Jewish 
and Christian subjects to take refuge in the growing Christian 
States of Fortugal, Ca.stile and Aragon, But in the end they be¬ 
came lf.»s fanatical than the Muriibtis, and Ya'kuh el Mansur was 
a highly accomplished man. who wrote a good Arabic style and 
protected the phiU'sopher Averroes. His title of El Mansur, “'The 


V’ictorious,” was earned by the defeat he inflicted on Alphonso 
VIII. of Castile at Alarcos in 1195. In 1212 Mohammed III., “En- 
NTsir” (1199-1214), the successor of El Mansur, was utterly de¬ 
feated by the .illiecl five Christian princes of Spain, Navarre and 
Portugal, at Las Navas de 'Folosa in the Sierra Morena. 

The amirs of the Muwahhadi Dynasty were as follows: ‘Abd- 
cl-Mumin (1145); Yusef II., “Abu Ya’kub” (1163); Ya’kub I., 
“Abu Yusef el M.ansur” (1184); Mohammed III., “En-Na.^ir” 
(ngej): Yusef III., “Ahu Ya’kub cl Mustansir” (1214); ‘Abd- 
cl-Wahid, “El MakhlOwd” (1223); *Abd-.\ll.ah II., “Abu Moham¬ 
med” (1224;; Yahy.a V., “Kl Mu'tasim” (1226); Idris 111., “El 
Mamun” (1229); Ra.shid I., “’Abd-el-Wahid II.” (1232); 'Ali 
IV., “Es-Sa’id el Mu tadid” (1242); Omar I., “El Mortada” 
(124S); Idris “lil W.ithik” (1266-69). (B. M.; I). II.j 

ALMON, JOHN (1737-1805), Eingli.sh political pamphleteer 
and puhlislier, was born at Liverpool on Dec. 17, 1737, and died 
on Dec. 12, 1805. He came to London in 1758 at a time when 
the Whig opposition, hampered and har.issed by the Government 
to an extent that threatened the total suppression of independent 
opinion, needed a cliannel of publicity, which they found in 
Almon. He was already known by 77/t’ Conduct of a late Noble 
Cotfimnndrr (Lord George Sackville); Examined (1759); a 
Rt’iiew of his late Majesty's Rei^n (1760); A Review of Mr. 
Pitt’s Administration (1701); and a number of letters on political 
subjects. The review of I’iiL's administration secured for Almon 
the friendship cd Flirl 'Femiile, to whom it was dedicated. In 
1763 he ojiened a bookseller’s shop in Piccadilly, chiefly for the 
publitalLoii and .sale of political pamphlets. In 1705 the allornt'y- 
genc'ral moved to have him tried for (he publication of the jiam- 
phlet entitled Juries and Libels, but the prosecution failed; and 
in 1770, for merely selling a copy of the London Museum cun- 
Laining Junius’s celebrated “Letter to the Ring,” he was sentenced 
by Lord M.inslield to pay a line of ten marks and give securit)’ 
for his good behaviour. It was (his (rial that called forth the 
letter to Lord Mansfield, one of the bitterest of the juniu.s series. 
In 1774 .Mmon eommented the publication of his Parliamentary 
Rep;ister, a monthly report of the debates in Parliament, and he 
also issued an abstract of the debates from 1742, when Richard 
Chandler’s Reports ceased, to 1774. He became proprietor in 
17.84 of (he General Advertiser, in the management of which he 
lost his fortune and was declared insolvent. To these' calamities 
was addtfcl an imprisonment for libel. Almon had to Iceivc the 
country, hut after some years in France he returned and resumed 
business, publishing among other works an edition of Junius. His 
last publication was an edition of Wilkes’s correspondence, with 
a memoir (1805J, 

ALMOND, the tree, nut or seed of Prunus amygdalus, an 
important food-producing species appearing to be native to west¬ 
ern Asia, Barbarv, and Morocco. The nuts are of two distinct 
types, sweet and bitter. The former are the vvell-knowm edible 
almonds of the \v(»rld’s market. The kernels of the bitter almonds 
are as inedible as ix?ach kernels. They contain about 50% of a 
fixed oil which occurs also in the sweet almond, together with a 
ferment cmulsin. which in the presence of water acts on the 
glucoside, amygdalin, yielding glucose, jirussic (hydrocyanic) 
acid, and the essential oil of bitter almond—benzaldehyde. When 
freed from prussic acid, the oil of bitter almonds is used in the 
manufacture of flavouring extracts. The sweet almond is exten¬ 
sively cultivated in certain favoured regions between latitudes 
28° and 48® N. and between 20° and 40® S. Sweet almonds arc 
eaten as nuts, or are used in confectionery, or as a source of 
almond oil or almond meal. Production during the 5-year period 
ending June 30, 1940, in the five leading countries was estimated 
as follovvs; Italy, 97,334 tons; Spain, 79,334 tons; France, in¬ 
cluding French Morocco, 30,334 tons; United States, 14,080 tons 
(22,000 tons in 1942); and Portugal, 10,000 tons (for the s-ycar 
period ending in 1939). In 1940, Australia reported 425,545 
orchard trees, of which 289,828 were of bearing age. 

The almond tree greatly resembles the peach, to which it is 
clo.sely related and is nearly as hardy, but the extreme earlipess 
of it.s flowering habit, which north of the equator is from late 
January to early April, causes crops of nuts to be uncertain 
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wherever frosts are likely to occur at that time. While almonds 
occasionally mature in southern England and in Pennsylvania, 
the flowers are too often killed in those regions for local culture 
to be profitable. 

The almond tree grows somewhat larger than the peach and 
lives longer. It is so strikingly beautiful when in flower that 
local festivals are often held at that time. The growing fruit 
resembles the peach until it approaches maturity; then, instead 
of the cheeks turning red, the entire surface remains dull gray. 
In ripening, the outer covering, called the hull, which is thin and 
leathery rather than fleshy, splits open, curls outward, and dis¬ 
charges the nut. 

The old world almond industry is characterized by small jllant- 
ings; trees interplantcd with other crops; great variability in age, 
condition and bearing capacity of individual lrce.s; and by hand 
labour, often with crude implements. To a great extent pro¬ 
duction is primarily for food to be used by the family. Exports 
largely represent small surpluses from many small plantings. 
Little attention is paid to improvement of varieties. .Sales are 
1 )>' type ralhcT than by variety in a true horticultural sense. Two 
of the best-known “variety” names arc Jordan and V'alencia from 
Spain. However, neither is a true variety as each includes many 
dons producing nuts similar in appearance and general character. 
The kernels of each are excellent for certain i>urtx)ses, particularly 
in making glace almonds. However, in each case, the shells are 
hard and the trees light hearers and neither has been found 
jirofitable to grow cdsewhere. 

Almond growing in the United States is almost wholly confined 
to interior valle\s and hillsides of Ualifornia which are protected 
from cold Pacific brecv.es by mountain ranges near the coast. 
Production is mainly from orchards having from a few trees to 
several hundred acres. 'I'ln' land i:: usually devoted stflely to the 
almond, with the trees being of much the same ago throughout 
and of carefully selected varieties of California origin. A few 
s[)ecial pollinizing varieties are .systematically placed in all plant¬ 
ings. As an imjiortant aid in pollination, colonies of bees are 
[ilaccd in strategic positions w'hile the trees are in flower. The 
leading varieties arc Drake, Harparcil, 1 . X. L., Jordanola. Ne 
Plus Ultra, Nonpareil, Pccrles.s. and Tc.\as. Of these Harpareil 
and Jordanola arc the result of controlled breeding and were 
introduced to the trade in 

In frosty localities, most orchards arc equipped with fircpots 
ready for prompt lighting w'hen sub-freezing temperatures ayipcar 
imminent during still nights while the trees are in flower. Unless 
the wind blows or temperatures drop to entirely too low’ levels, it 
is often possible by artifuial heating or other protective measures 
to save the major portion of a crop w'hich otherwise would be lost, 
f looding with irrigation water and forcing air currents from pow¬ 
erful electric fans through the trees are both successful methods 
of practice. Tlie fans drive cold air from the low levels and allow 
it to be replaced with warmer air from higher levels. The same 
}>rinci])le is employed to help in controlling certain fungus dis¬ 
eases by replacing dami), foggy air in low pockets with dryer air 
from slightly higher altitudes. A dominant factor in selling the 
nuts is the California Almond Growers exchange, which main¬ 
tains rigid standards of size, appearance, and general quality. 

fC. A. Rd.) 

ALMOND OIL, the fixed oil termed in the British Pharma' 
copoeia as Oleum amygdalae obtained from the ground blanched 
kernels of the fruit of the almond, either by expression or by 
extraction with a volatile solvent; the latter process is used in the 
case of damaged seeds where the residual meal is valueless. The 
commercial oil is prepared from the kernels of the bitter almond 
(Prunus amygdalus, var. amara), or from a mixture of these and 
the seeds of the sweet variety. Yield from sweet almonds ranges 
from 44%-5S%; the bitter variety averages 35 %-‘ 45 % of oil. 

The expressed oil is pale yellow in colour and possesses a bland, 
nutty flavour; the extracted oil is darker and has a harsh taste. 
Almond oil is used in pharmacy as a vehicle for drugs, and is 
employed in the preparation of cosmetics. Its scarcity leads to 
extensive sophistication, the usual adulterants being apricot, plum 
and peach kernel oils, which closely resemble almond oil 


Oleum amygdalae amarav (essentiah), “ethereal bitter almond 
oil,” is produced by trituration of the oil-free meal of bitter 
almonds with water. The natural ferment cmulsin acting on the 
glucoside amygdalin also present in the seed produces a mixture 
of glucose, benzaldehyde and prussic acid. The distilled product 
contains up to 5% prussic acid, which is removed by treatment 
with lime and iron sulphate when the essence is required for 
flavouring purjHJScs. 

HniLit)GRAj*iiY.—I'.R.E. Lewkowitsch, Fats, and Waxes (losi); 

British Pharmacopoeia; US, Pharmacopoeia; George S. Jamieson, Wg- 
etablc Fats and Oils (1932). (K. L.; G. H. W.) 

ALMONER., an officer charged with the distribution of alms, 
primarily for a religious house or bishoj) (from Lat. elcemosy- 
narius, through M. Lat. olmonarius and Fr. almosnicr). Almoners 
attached to the Freruh court appear early, but the title of grand 
almoner of France first apyiears in i486. The office, which ac¬ 
quired great importance through it.s control of preferments, was 
revived by Napoleon 1 and again by Napoleon III, but was 
aboli.shed in 1870. In England the offices of hereditary grand 
almoner (a sinecure held by the marquess of Exeter) and lord 
high almoner .still exist. The latter, usually a lii.shop or other 
prelate, distributes the royal alms of silver pennies on Maundy 
Thursday (q.v.). 

ALMONRY, the name for the place where alms were distrib¬ 
uted to the poor in churches or other ecclesiastical buildings. At 
Bi.shopstone church (Wilts.), it is a sort of covered porch at¬ 
tached to the south transept, but not communicating with the in¬ 
terior of the church. 

At W'orcester cathedral the alms are said to have been distrib¬ 
uted on .stone tables, on each side, within the great porch. In 
large monastic estahli.shmcnts, as at Westminster, it seems to 
have been a separate building of some importance, cither joining 
the gatehouse or near it. 

ALMORA, a town and district of British India, the chief 
town and admiiiislrative headipiarters of the Kumaon division of 
the United Provinces, situated on a mountain ridge of the Hima¬ 
layas 5,494 ft. al)ovc the sea. Pop. (1941) io.::q. The town has 
a college named for Sir Henry Ram.say, several schools and a 
large cantonment. The climate is supposed to be particularly 
kind to sufferers from lung trouble. The town W'as captured in 
1790 by the Gurkhas, who constructed a fort on the eastern ex¬ 
tremity of the ridge. Another citadel, Ft. Moira, is situated at 
the other end of the ridge. Almora is also celebrated as the scene 
of the British victory which terminated the war with Nepal in 
1815. 

The district of Almora wms constituted in 1891, together with 
Naini Tal, by a redistribution of the two former di.stricts of 
Kumaon and the Tarai. It lic.s among the mountains of Kumaon 
between the upper waters of the Ganges and the Gogra, here 
called the Kali. Area, 5.389 sq.mi.; pop. (1941) 687,286. Tea is 
grown in the district, which includes the military .sanatorium of 
Ranikhet. 

ALMORAVIDES (properly Murdhtis, i.r.., “religious as- 
celks'J, a Berber horde from the Sahara which, in the nth cen¬ 
tury, founded the fourth dynasty in Morocco. The most powerful 
of the invading tribes was the Lamtuna (“veiled men”) from the 
upper Niger, whose best-known reiirescntalives are the Tuareg. 

They had been converted to Mohammedanism in the early 
times of the Arab conquest, but their knowledge of Islam did not 
go much beyond the formula of the creed—“there is no god but 
God, and Mohammed is the af>ostle of God,”—and they were 
ignorant of the law. Their first military leader, Vahya ibn Omar, 
gave them a good military organization. Their main force was 
infantry, armed with javelins in the front ranks and pikes be¬ 
hind, formed into a phalanx and supported by camclmcn and 
horsemen on the flanks. 

From the year 1053 the Murabtis began to impose their ortho¬ 
dox and puriUnical religion on the Bcrl>er tribes of the desert, 
and on the pagan negroes. Yahya was killed in battle in 1056, but 
Abd-Allah, whose influence as a religious teacher was paramount, 
named his brother Abu Bakr a.s chief. In 1061 Abu Bakr made 
a division of the |K>wer he had established, handing over the more 
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bctt/ed parts to his cousin Vuscf ibn Tashfin, as viceroy, resign¬ 
ing to him also his favourite wife Zainab, who had the reputation 
of a sorceress. 

Ibn Tashfin, who was largely guided by Zainab, had in the 
meantime brought what is now known as Morocco to complete 
subject ion, and in 1062 had founded the city of Marrakesh 
(“Morocco (’ity ’b He is distinguished as Vuscf 1. In 1080 he 
(onrjuercd flic kingdom of Tlennen and founded the pre.scnt city 
of that name, his rule extending as far east as Oran. In 1086 he 
w'as invited by the Mohammedan psrinces in Spain to defend them 
against Alpfionso \’I, king of ('a- tile and Leon. In that year 
\'iisef passed the straits to Algfuiras, and on Oct. 23 inflicted a 
•severe defeat on the ( hristians at Sacralias, or in Arabic, Zallaka, 
near Hadajoz, He was debarred from following up bis victory l)y 
trouble in Africa w'hirh he had to settle in perscai. When he re¬ 
turned to Sf)ain in io';o it was ax'owedly f(;r the ])ur}>ose of depos¬ 
ing the Mohammedan ])rin( es and aimexing their states. By 1094 
he had removed them all, and thovigh he regained little from the 
('hristians cxcep>t Valencia, he reunited the Mohammedan power 
and gave a check to the r<‘conquest of the country by the 
Christians, 

After friendh' (orresponderice wdth the caliph at Baghdad, 
whom he atknowledged ns Amir el Mumintn, “Prince of the 
f aithful,” ^'ll'•>ef in 10(^7 assumed the title of “Prince of the Re- 
•signed”—Amir el Muslimin. He died in 1106, when he was 
reputed to have rea( het! (he ag<“ of 100. 

The MunThti pf»wcr was at its height at Vijsef’s death, and the 
Mr)orish empire then iru hided all northwest Africa as far as 
Algiers, and all Sj).iin south of the 'I'agus, w'ifh (he east coast as 
far as the mouth of the Ishro, and the Ihilearic Islands. Three 
years afterwards, under ^'liscf’s son and suciessor, ’AH III of 
Morocco, Madrid, Lisbon anil Oporto wi're added, and Spain was 
again invadi'd in n 19 and 1121, hut the tide had turned, and the 
fonciuest of the city of Marrrikesh by the Muwahhadis in 1147 
marked the fall of the dynasty, though fragments of the Murah- 
tis continued to struggle in the Balearic Islands, and finally in 
runisia. 

The amirs of the .Murahfi dxnasty ws'te as follows: Yusef I, 
Ihn Tashfin (1061 ); 'Ali IH 11 Tashfin I (1143); Ibrahim 
II (1145 ); Ishiik (rr49). 

Str (he anonymous /?«/»</ r/ KarUis (Ftv, 1,126), translated by 
Bnymicr a.s Rnudh el-Kartns (Paris, 1S60) ; It)n Khaldun, Kitdh el 
*Aihr . . . fi .l/ vum <•/ Mai^hrih, rlr. (c 1.105), partly-translated by 
de Slant' as Ilixtoirr di s Herhers, vad. ii ( .Mgiers. i852-s6> ; Makkari, 
}list(^r\' of the Mahotnmnlon in Spain, translated by 

(Jayangos (lauidon. 1H40) ; R. Do/y. If'^tcirf (lr\ Mussulmans 
d'Espnunr, vol. iv (l.et'den, 1861) ; H. Meakin, The Moorish Empire 
(i8.)>)). tH. M : D. H.) 

ALMQVIST, KARL JONAS LUDWIG (1793-1866^ 

Swedish writer, was born at Stockholm in i 7<)3. He became a 
student at Cppsala, where his father was professor of theology, in 
180S, and took his degree in 1815. In 1823 he threw up> the posi¬ 
tion he held in the capital to lead a colony of friends to the wilds 
of Wermland. 

The experiment was a failure, and in 1S28 he returned to 
Stockholm ns a teacher in the new elementary school there, of 
which he became rector in i8jg. 

Tlic puIiHcation of his great series of novehs, The Book of the 
Thorft-iRose (1832-35), made him famous, and few WTiters have 
equalled Almcpist in piroductiveness and versatility. Poems, ro¬ 
mances. lectures and treatises on many .suhject.s form the most 
prominent of his countless contrihutions to modern Swedish lit¬ 
erature; and, so exi ellent was his st\'le, th.it in this respect he ha.s 
been considered Ibe first of Swedisli writers. Hi.s life was as 
varied as his work. Cnstahle in all his doings, he passed from one 
lucrative post to another, at last subsl.sting entirely on the pro¬ 
ceeds of literary labour. 

More and more vehemently he espoused the cause of socialism 
in his brilliant novels and pamphlets; friends were beginning to 
leave him, when suddenly all minor criticism was silenced hy the 
astounding news that Almqvist. convicted of forgery and charged 
with murder, had fled from Sweden (1S51). 

For many years no more was heard of him; hut it is now known 


that he went over to the U S. and settled in St. Louis, Mo. 

During a journey through Texas he was robbed of all his 
manuscripts, among which are believed to have been several 
unprinted novels. AJmqvist is said to have appealed in 
person to President Lincoln, but the robbers could not be 
traced. 

In 1865 he returned to Europe, and his strange existence came 
to a close at Bremen on .Sept. 26, 1866. 

It is by his romances that his literary fame will mainly be 
supported; but hi.s singular history will always point him out as 
a remarkable figure, even when his works are no longer read. 

Ahmp’ist was another Eugene Aram, but of greater genius, 
and so far more successful that be escaped the judicial penalty of 
his crime. 

See Ills Samladc Skrifter (e<l. F. Book, Slockliolin, IQ20-2O. 

ALMS, the giving of relief, and the relief given, whether in 
goods or money, to the poor, particularly applied to the charity 
bestowed under a sense of religious obligation. Like “riches” the 
word is often wrongly treated as a plural. 

(See Chartty.) 

ALMSHOUSE: sec County Farm. 

ALMUCE, a hooded cape of fur, or fur lined, worn as a 
choir vestment by certain dignitaries of the western church 
(late Lat. almucia, alvntciuni, armucia, etc.). It was originally a 
head covering only, and the (lerman word Miitze, “cap.” is de¬ 
rived from it. The name of another x'estment akin to the almuce 
—the mozzetta —has been by some traced to the word inulzeti, 
to dock, cut off, through the Ital. viozzare and mozzo (but see 
below). 

In numerous documents from the 12th to the i5tb century the 
almncium is mentioned, occasionally as identical with the hood, 
but more often as a sort of cap distinct from if; c.e.., in the 
decrees of the council of .Sens (1485 )—non rapiitia, sed almucia 
vcl hireta tenentes in capiie. In the late i3tb century two txpes 
of almuchim were distinguished: (i) a cap coming down just 
over the ears; (2) a hood-like cap falling over the back and shoul¬ 
ders. This latter was re.served for the more important canons, and 
was worn over surplice or rochet in choir. The introduction of 
the biretta (c/.y.) in the 15th century tended to replace the use of 
the almuce as a head covering, and the hood now' became smaller, 
rhilc the rape was enlarged till, in some cases, it fell below the 
Ibows. Alnnices were occasionally made of silk or w'ool, but from 
the 13th century onward usually of fur. the hem being sometimes 
fringed with tails. Hence they were knowm in England as “grey 
amices” (from the ordinary colour of fur), to distinguish them 
from the liturgical amice iq.v.'). By the ibth century the almuce 
had become definitely established as the distinctive choir vest¬ 
ment of canons; but it had ceased to have any practical use, and 
was often only carried over the left arm as a symbol of office 
It has been almost entirely superseded by the inozzetta. but 
is still w'otn in certain cathedrals The “grey amice" of the 
canons of St. Paul’s in London <\as put down in 1549, the aca¬ 
demic hood being substituted. 

See du Cange. Clossarium, s. “.‘Mtnucia”; Joseph Braun, Die liiur^- 
ische Cirxvandurifi, p. 355, ete. (Freihurg im Breisgau, IQ07) ; also the 
bibliography to the article Vestments. 

ALNAGE or AULNAGE, the otTicial supervision of the 
shape and quality of manufactured woollen cloth, the derivation 
being from Fr. iiune, ell. It was first ordered in the reign of Richard 
I that “woollen cloths, wherever they are made, shall be of the 
same width, to wit, of two ells within the lists, and of the same 
goodness in (he middle and sides.” This ordinance is u.sually 
known as the Assize of Measures or the Assize of Cloth. Article 
35 of Magna Charta re-enacted the Assize of Cloth, and in the 
reign of Edward I an oflicial called an “alnager” was appointed 
to enforce it. His duty was to measure each piece of cloth, and 
to affix a stamp to show that it was of the necessarv' size and 
quality. As, however, the diversity of tlie wool and the impor¬ 
tation of cloths of various sizes from abroad made it impossible 
to maintain any specific standard of width, the rules as to size 
were repealed in 1353. 

The increased growth of the w^oollen trade and the introduction 
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of new and lighter draper)’ in the reign of Queen EIi^abelh com¬ 
pelled a revision of the old standards. A statute was passed in 
1665 creating the office of alnager of the new drapery and defining 
the sizes to which cloth should be woven. The objects of the 
statute were to prevent people being deceived by buying spurious 
woollen cloth and to provide against fraud and imposition. Alnage 
duties and the office of alnager were abolished in 1699. 

Sfr W. J. Ashley, Economic History; and W. Cunningham, Oroi^th 
of English Industry and Commerce. 

ALNWICK, urban di.stnct and county-town of Northumber¬ 
land, England. 309 mi. N. by W. from London, on a branch of the 
L.N.E.R.; Pop. (est. 1938) 6.875. Area, 7.47 sc(.mi. It is beauti¬ 
fully situated on the small river Ain, in a hilly district near 
the sea. Above the town on the south bank of the river 
stands the castle, held by the Pen y.s from 1309. and long 
before this an important border stronghold. A gateway of 
r. 1350 and a line Nonnim arch of the middle of the 12th cen¬ 
tury are among noteworthy ancient portions. The castle has 
been extensively renovated and has largely lost its historic char¬ 
acter. 7 'he town evidently grew up round the castle, and tradi¬ 
tion states that it receix’ed its borough diarter from King John, 
but it is first detinilely mentioned .is a borough in a charter given 
by William de Vcscy in the reign of Henry II. According to an 
inquiry of 1291 a market ;ind fair were held in .-Mnwick from 
time immemorial. Edward I. in addition, granted the bishop 
('f Durham a market on Saturday, and a fair on March 17 and six 
following days Hv charters of ileiiry \’l the burgesses received 
license to enclose their town with a wall, to have a free port at 
.Alnmouth, a market on \^’edne^day as well as Saturday and two 
new fairs. Tanning and weaving were formerly the jirincipal 
industries carried on in Alnwick, and in 1646 there were 22 
tanneries there. J 

Remains of the town wall are visible, and one of the four 
gates, the Bondgate. stands, dating from the early part of the j 
15th century. The church of St. Michael has Nomian remains, 
hut is principally Periiendicular. Within the coniines of the jiark 
;tre ruins of two .ihbevs. Alnwick abbey was a I'remonstraiensian 
foundation of 1147; only a gateway tower stands. Three miles ' 
from (he town are more extensive remains of Hulne abbey ! 
(1240). an early Carmelite monastery. The long narrow church ; 
remains unroofed; there are also a gateway tower, and portions , 
of the chapter hou.^c and cloisters. The Norman chapel of the | 
hospital of St. Leonard, and Alnwick abbey, were founded by * 
Eustace FitzJohn. Howick mansion, built in the i8th century, I 
has a fine situation near the coast to the northeast. Not far ; 
.away are (he ruins of Dunstanbcjrough castle; it dates from the I 
14th century, though the site was probably occupied as a strong- j 
hold from earlier times. j 

The chief industries are brewing, tobacco and fishing tackle i 
making. .Alnwick is under an urban di.strict council, but is a ! 
borough by prescription, and its freemen form a body corporate i 
without authority over the affairs of the town. j 

ALOE, a genus of plants belonging to the family Liliaceae, j 
with about i.So species growing in the dry parts of Africa, espc- | 
cially Cape Colony, and in the mountains of tropical Africa, i 

The plants are apparently stemless, bearing a rosette of large. ; 
thick, fleshy leaves, or have a shorter or longer (.sometimes ; 
branched) stem, along which, or toward the end of which and 
its branches, the generally fleshy leaves arc home. They are ’ 
much cultivated as ornamental plants, especially in public build¬ 
ings and gardens, for their stiff, rugged habit. The leaves are 
generally lance-.shai>ed with a sharp apex and a spiny margin, 
but var)' in colour from gray to bright green, and are sometimes 
striped or mottled. 

The rather small tubular yellow or red flowers are borne 
on .simple or branched leafless stems, and are generally densely 
clustered. 

The juice of the leaves of certain species yields aloes. In 
some cases, as in Aloe veneno.sa, the juice is poisonous. The 
American aloe, A nave amerkana (see Agaxt). belongs to a differ¬ 
ent family, viz., AmarylHdaccae. # 

Aloes is a medicinal substance used as a purgative and produced 


from various species of aloe, such as A. vera, A. barbademis, 
I succotrina, chinensis^ and perryi. Several kinds of aloes are dis¬ 
tinguished in commerce—Barbadoes, Socotrine, hepatic, Indian, 
and Cape aloes. Ihe first two are those commonly used for 
medicinal purposes. Aloes is the expressed juice of the leaves of 
the plant. When the leaves are cut the juice flows out, and is 
collected and evaporated. From the juice active principles termed 
aloim are extracted by water. 

The lipi-alocs ih quite different from the medicinal aloes. The 
word i.N us^ in the Bible (Numb, xxiv, 6), but as the trees usually 
supposed to be meant by this word are not native in Syria, it 
has been suggestetl (hat the LXX reading in which the word does 
not occur is to lie preferred. Lign-aloe is a corruption of the Lat- 
lignum-alar, a wood, not a resin. Dioscorides refers to it as agallo- 
chon, a wood brought from Araliia or India, which was odoriferous 
liut with an astringent and hitter taste. This may be Aquilaria 
Agallocha, a native of east India and China, which supplies the 
so-called caglcwood or aloesvvood, which contains much resin 
and oil. 

j ALOIDAE (ar'o-Tde). or ALOADAE; i.c., Otus and 
' Kphialtcs, in ancient Cireek legend, the twin sons of Aloeus or 
i iVseidon. celebrated for (heir extraordinary stature and strength. 

I According to Homer (Od., xi, 305), they made war upon the 
: Olympian gods and endeavoured to pile 1 ‘elion upon Ossa in order 
; to storm heaven itself, f)ut Ajiollo destro\ed them before they 
reached manhood. In the Iliad (v, 365 ) Ares is imjirisoned by 
them, but delivered by Hernus. They sought Artemis and Hera 
in marriage, whereupon Arinnis apjx-areti between them in the 
-sliaiie of a stag, which they ende.iN'oured to kill, but slew each 
other. The Aloidae (Or, thrcsliing-lloor) rejiresent the 

.spirits of the fertile earth and agriculture. 

ALOMPRA, ALOUNG P’HOURA f 1711-60). founder 
of the last Burmese dynasty, was chief of the \'illage of Mot.shoho; 
near Ava. Burma was at (hat time under (he rule of Pegu, 
Alomprn rai.sed a sinall force of men, seized Ava in 1753, and 
gradually ousted (he Peguans and made himself master of the 
country. For the wars which followed, in which Alonipra in¬ 
vaded and .subdued Pegu, see Blrma. He was undertaking the 
subjugation of Siam when he was t.iken ill. and died on May 15. 
1760. Alompra had undoubted inilitarv genius and a measure of 
political sagacity, and he sought to improve the administration 
of justice His cruelty and deceit fulness were faults common to 
the oriental potentate.s of his time. 

ALORA, a town of Malaga, southern Spain, Pop. (1940) 
5,614 (mun., 13,968). Alora, an ancient and yiicturesque town 
fRom. Iluro) stands at the fool of the Ilacho. one of a series of 
tablelands along the line of the stnx tural depression followed by 
the river Ctuadalhorce. The fertile vrga irrigated from this river, 
and renowned for oranges, lemons and other fruits, is the upper¬ 
most part of the semicircular Hoyn de Malaga, which descends 
from the defile EJ C/iorro to the coast near Malaga, There are hot 
.sulphur .springs in the town. Brandy distilling is, after agriculture, 
the chief local industry 

ALOST (Elern, AaJst), Belgium, province of Ea.st Flanders, 
on the left bank of the Dender; the .ancient capital of “Imperial 
Flanders.” Pop. (est. 19.^9) 41 265 In the feudal period when 
Flanders w'as a fief of the king of France, there was a small .strip 
extending from Alost to the isles of Zeeland, called Imperial 
Flanders, the count of which was the vassal of the Holy Roman 
emperor. The town hall has a fine 15th century belfry, dam¬ 
aged by fire in 1879. In the church of St. Martin, dating from 
1498 but unfinished, i.s a*fine Rubens. “St, Roch,” said to have 
been painted in eight days. At Alost. Dirk Maarten.s (c. 1474) 
set up one of the first printing presses in Europe. The town is 
famous for its hop gardens and linen-bleaching indastry. 
ALOYSIA: see Verbena. 

ALP, a term applied to the summer pastures of the Alps situ¬ 
ated ju.st below the snow line, freed from snow each spring. Such 
mountain pastures are of great antiquity, being mentioned as early 
as the 8th century, and arc found in all parts of the Alpine chain. 
In German Switzerland, particularly, the alps are the centre round 
which the pastoral life of the inhabitant.s turn, llie Alpgemein- 
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dm, us the SwLss Alpine c<immunes are called, are composed of the 
persons who have, a rijthl to send cattle up to the alps in summer, 
thi.s ri^ht being attached cither to certain of ground in the 
valley or certain hou^(■s in the village, or to certain persons. In 
any cusv the owners ol an al[) hx the greaiest number of cows 
which it can .support during tlie summer without being perma¬ 
nently damaged. A plot of ground which can .support a single 
cow (or tv.'o heifers, three 1 alv(;s or ,^h(‘cp, four jiigsc»r eight goals) 
is called a Kiihatoxs. On each alp there are several sets of huts at 
diflercriL levels lor the cowherds and cheese makers, the cattle 
being generally left in the open. These sets of huts, properly 
called chfUrts or Sninhiittm —though the former term i.s also ap¬ 
plied to house.s in the village below—are used in turn betweem the 
end of June and the end of Sejitemhcr. The cheese and butter 
are .stored in huts and carried down (o the village at the end of the 
sea.son. Hay is never mown on the true aljis save, in spots which 
are not easily access,ible to cattle, hut it i.s made on the Voralpcn, 
the lowest pa.stures, situated between the homesteads and the true 
alps; these W/ralpm are individual (not communal; jcrcjperly and 
arc grazed, to some e.Ktenl, during the late .spring and early 
autumn. 

ALPACA, one of the two domesticated breeds of S. American 
camel-like hoofe^d mammals, deriv ed trom the wild guanaco (i/.i'.). 
Alpacas are kej)t in flocks on the level heights of the Andes in 
Chile, f'eru and bolivia, at an elevation of 14,000 to 16,000 ft. 
above the sea. In apfXMranee the animal rc.sembles a sheep, except 
for the long hc'ad and ne( k, carried erect. It is kept mainly for 
the sake of its wool, though the lle.di is (juite palatable. The alpaca 
is sheared yearly, the lleece con.sisting of thick woolly hair, about 
8 in. of wiiich is removed from 
the total length of : (vet. In col¬ 
our it is mainly black or dark 
brown, hut lighter hue's occur. 

The fdire i.s rla aic, silky, lustrous 
iind strong, tmd was used by the 
Peruvian Indians cent uriesbefure 
its intrcKluciion into f’.uropo. It 
was due to the sag.irity of Sir 
Titus Salt (q.7>.) that the manu¬ 
facture of alpaca cloth was .suc- 
ce.s.sfully started in 1S36 How¬ 
ever, most of the alpac.i cloth of 
commerce is made from mohair 
and other types of iiiwc. t.SVc 
also W(m)L.) 

The alp.tca is the most important of the four kinds of indige¬ 
nous lihrc'-bcaring animals of South America; the others are the 
llama, guauaco and vicuna (c/f/.t .). The alpaca and llama are do- 
mc.sticaied varieties of the guanaco {Larttn Kniniitor )alpacas arc 
bred for (heir wool, and llamas as beasts of burden. All are mem¬ 
bers of the camel family (.vcc Tyi.oimoa) hut without humjis. 
Llamas numbered more than 700.000 by 11)45 while there were 
some 1.500.000 .alpacas. Tlic* guanacc) and the vicuna run wild. 
Of the four the alpaca and the vicuna are the' most vtduable fibre- 
bearing animals: the alpaca on account of the lustre* and cjuantity. 
the vicuna on account of (he softness, fineness and cjuality of its 
fibre. The usual length of alien.a staples appears to be about 
12 in., this being a three years’ growth; hut the length may be 
little more than about h.ilf (his. /.<■., a one to two years’ growth, 
shearing being in piirt dependent upon the demaiul for and price 
of the fibre. The fleeces are sorted for coUiur and quality by 
Skilled native women. Tlie colour of Hie greater proportion of 
alfxaca imix>rtcd into the briti.sh Isles is black and brown, but 
there is also a fair proportion of white, gray and fawn. It is 
customary to mix these colours together, thus producing a curious 
ginger-colourcxl yarn, which upon being dyed black in the piece 
takes a fuller and deepcT shade than can be obtained by piece- 
dyeing a solid white wool. In physical structure alpaca is akin to 
both hair and wool, having scales and some fibres medullated. It 
is probably a mixture of an outer and under fibre-coat It 
is very glossy, and its softness and fineness enable the spinner to 
produce .satisfactor>’ yam.s with comparative case. 



The alpaca, a domesticated 

ANIMAL BRED BY NATIVES OF THE 
ANDES FOR ITS VALUABLE WOOL 


Alpaca Industry' —Alpaca is a name given to two distinct 
things. It is primarily a term applied to the fibre obtained 
from the alpaca. It is, however, more broadly applied to a style of 
fabric originally made from the alpaca fibre but now frequently 
made from allied types of fibres, viz., mohair, Iceland or even from 
lu-strous Kngli.sh wool. In the trade, distinctions are made between 
alpacas and the several styles of mohairs and lustres, but so far 
as the general purchaser is concerned little or no distinction is 
made. 

The Romance of Alpaca,—The history of the manufacture of 
this fibre into cloth is one of t he romances of commerce. Undoubt¬ 
edly the Indians of Peru emyiloyed it in the manufacture of many 
.styles of fabrics for centuries before its introduction into Europe 
as a commercial product. The first European importations would 
naturally be into Spain. Spain, however, transferred the fibre 
to (iermany and France. Apparently alpaca yarn was spun in 
England for (he first time about the year 180S. It does not appear 
to have made any headway, however, and alpaca was condemned 
as an unw’orkahle material. In 1830 Benjamin Outram, of Grcet- 
land, near Halifax, ayipears to have attempted again the spinning 
of this fibre, and for (he second time alpaca was condemned. 
These two attempts to use alpaca were failures owing to the style 
of fabric into whic h the yarn was woven—a species of camlet. It 
was nut until the introduction of cotton w’arps into the Bradford 
trade about 1836 that the true c|ualities of alpaca could be dc- 
veloyied in the fabric. Where the cotton warp and mohair or 
alpaca weft plain-cloth (usually termed “Orleans”) came from 
is not known, hut it was this .simple yet ingenious structure which 
enabled Titus Salt (q.v.), then a young Bradford manufacturer, to 
utilize .alji.aca succes.sfully. Bradford remained the great spinning 
and manufacturing centre for alpacas, large quantities of yarns 
■ and cloths being exported annually to the continent, to the United 
I States, to South America and elsewhere, although the quantities 
I naturally varied in accordance with the fashions in vogue. The 
! typical “alp.ica-fahric” was originally a very characteristic “dress- 
I fabric” hut later the fibre became chiefly used for linings. 

! Owing to the success in (he manufacture of the various styles 
of aljiaca cloths attained by Sir Titus Salt and other Bradford 
manufacturers, a great demand for alpaca arose, and this could 
not be met by the native product, for there never seems to have 
been any appreciable increase in the number of alpacas available. 
Unsucce.ssful attempts were made to acclimatize the alpaca in 
England, on the European continent and in Australia, and even 
to cross certain English breeds of sheep with the alpaca. There 
are two crosses between the alpaca and the llama; the one called 
hunrizo with llama .sire, the other viisti, with alpaca sire. The 
fleeces of these hybrids are less fine than that of the alpaca, 
j Grosses between the alpaca and vicuna have also been made but 
(he fibre is not .so soft and fine as that of the vicuna. Both 
ll.ama.s and alpacas cross with the guanaco, but this confers no 
advantage. Scientific breeding and care of the alpaca offers the 
most promise. Tlie preparing, combing, spinning, weaving and 
finishing of alpacas and mohairs are dealt with under Wool. 

In 194,^. exports of alpaca w'ool from Peru totalled about 6,000,- 
000 lb., valued at about $5,000,000 (lo. 800.000 Peruvian soles); 
the figures for llama W'Ool were 241.000 lb., worth about $125,000 
(257.731 Peruvian soles). From Chile in that year w*ere exported 
70.000 lb. of alpaca wool, worth about $16,500 (82.525 Chilean 
pesos); also llama wool weighing 35.000 lb. valued at $3,500 
(17.843 pesos). ^' (A. F. B.; J. E. Hl.) 

ALP ARSLAN, or AXAN, MOHAMMED BEN 
DAUD (102Q-72), the second sultan of the dynasty of Seljuk, 
in Persia, and great-grandson of Seljuk. the founder of the 
dynasty, wus horn in the year 1029 a.d. (421 of the Hegira). 
He assumed the name of Mohammed when he embraced the 
Muslim faith; and on account of his military prowess he ob¬ 
tained the surname Alp Arslan, which signifies “a valiant lion.” 
He succeeded his father Da*ud as ruler of Khorassan in 1059. and 
his uncle Togrul Bey as sultan of Oran in 1063, and thus became 
sole monarch of Persia from the river Oxus to the Tigris. lo con¬ 
solidating his empi^^ he was assisted by Nizam ul-Muik, his 
vuticr. Peace and security being established in his dominions, he 
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convoked an assembly of the states and declared his son Malik 
Shah his heir and successor. 

With the hope of acquiring immense booty in the rich church 
of St. Basil in Caesarea, the capital of Cappadocia, he placed 
himself at the head of the Turkish cavalry, crossed the Euphrates 
and entered and plundered that city. He then subdued Armenia 
•and Georgia in 1064. In 1068 Alp Arslan invaded the Roman 
empire. The emperor, Romanus Diogenes, a.s.suming the com¬ 
mand in person, met the invaders in Cilicia. In three arduous 
campaigns, the first two conducted by the emperor him.self, the 
third by Manuel Comnenus, the Turks were defeated in detail 
and finally (1070) driven across the Euiihrates. In 1071 Ro¬ 
manus again took the field and advancfd with 100.000 men, 
including a contingent of the Turkish tribe of the U/.es and of 
the French and Normans, under Crsel of Baliol, into Armenia. 

At Manzikert, on the Murad Tchai, north of Lake Van, he was 
met by Alp Arslan; and the .sultan having proposed terms of 
peace, which were scornfulh' rejected by the emperor, a battle 
took place (1071) in which the Greeks, after .se\'ere losses, were 
totally routed, a result due mainly to the rajiid tactics of the 
Turkish cavaliA'. Romanus was taken itrisoncr and conducted 
into the pre.scnce of Alp Arslan, who treated him with generosity, 
and terms of peace ha\'ing been agreed to, di.smissed him, lo.ided 
with presents and rcsi)ectfully attended by a military guard. 
.\lp Arslan now prejxired to march to the conquest of Turkistan, 
the original seat of his ance.slors. With a powerful army he 
advanced to the banks of the Araxes (Oxus). Before he could 
jiass the river with safety it was neccssar>' to suIkIuc! certain 
fortresses, one of which was for se^■ernl days vigorou.sly defended 
by the governor. Vussuf Kothual, a Kharizmian. He was, how¬ 
ever, obliged to surrender and was carried a jirisoncr before the 
sultan, who condemned him to a cruel death. Vussuf. in des¬ 
peration, drew his dagger and stabbed the sultan, who died within 
a few hours (Dec. 15, 1072). 

See Gibbon, Drclifie and Fall of the Roman Empire, t-d. by J. B. 
Bury (1898), vi, pp. 2.^5 <1 svq., and autlioritu's Iticrc cited. 

ALPENA, a city of Michigan. U.S.A., on Thunder bay, a 
small arm of I.ake Huron, at the mouth of Thunder Bay river, 
the county seat of Alpena county. It is served by the Detroit 
and Mackinac railway and federal highway 27,, state highway 32 
and daily bus and motor freight service. The jmpulation in 1Q40 
was 12,80S. The city is built on .sandy ground on both sides of 
the river and has a good harbour, with a controlling depth of 
16 ft. The navigation season is from April 3 to Dec. 20. In 1940 
the commerce of the port, chiefly in coal, cement, stone and lum¬ 
ber, amounted to 3.043,357 tctns, valued at ^‘r'd the 

output of the 17 factories, producing chiefly lumber, shingles, 
limestorue. furniture, cement blocks and block machines, tools, 
cement and flour was valued at $6,783,798. The city has extensive 
fisheries and is a summer and hunting resort. It 0( cupies the site 
of an Indian burying ground. A trading post was established there 
in 1835, a permanent settlement in 1.S5.S and the city was char¬ 
tered in 1871. It has a city manager form of government. 

ALPENHORN or Alpkorn, a mu.sical instrument, con¬ 
sisting of a natural wooden horn of conical bore, having a cup¬ 
shaped mouthpiece, used by mountaineers in Switzerland and 
elsewhere. Tlie well-known Ranz rfex Vaches is the traditional 
melody of the alpenhorn, a portion of which is utilized by Beetho¬ 
ven in the finale of the Pastoral Symphony. Rossini also intro¬ 
duced the melody in his opera William Tell. The Swiss alpenhorn 
varies in shape according to the locality. 

ALPES MARITIMES, dq^artment of southeast France, 
formed in i860 out of the county of Nice, to which were added 
the districts of Grasse (formerly in the department of the Var) 
and of Mentone (purchased from the prince of Monaco). Pop. 
(1906) 334.007; (1936) 513,714. It is bounded northeast by 
Italy, south by the Mediterranean sea and west by the depart¬ 
ments of Var and Basses Alpes. Area, 1.443 sq.mi. It is compo.sed 
mainly of the valleys of the Var and its affluents, the Tin6e and 
the V6subie. Most of the department is mountainous, Mont 
Tinibras at the head of the Tin6e valley reaching nearly 10,000 ft. 
The Italian frontier here is peculiar. The centre of the Roja 
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valley is French; the upper and lower parts are Italian because 
they formed part of the county of V'cntimiglia; the central sec¬ 
tion, part of the county of Nice, alone became French in iS6o. 
It is thus impo.s.sihle to have an Italian railway from Cuneo by 
the Col deTenda and down the Roja valley direct to Ventimiglia. 
From near lst)Ia in (he upper I'inee vallc>' southwards the political 
frontier is not the main AI])irie watershed; the re:i.son (it is .said) 
is that in i860 .ill the higher valleys of the Maritime Alps (on 
both sides of the watershed) were cxpre.^sly excepted from the 
treaty of cession, in order that \ icior Emmanuel 11 might retain 
Ills right of chamois hunting in these jiarts. 'Hie department is 
divided into two arrondis.senicnts (Nice and Grasse), 28 cantons 
and 156 communes. It forms the bishoiiric of Nice (the first 
l>ishop certainly known is mentioned at the end of the 4th cen¬ 
tury), which till 1792 was in I lie ecclesiastical pto\ince of Em- 
brun, then (1802) in that of Alx-en-Frovence, next in that 
of Genoa (1814) and finally (rS6c) in (hat of Ai.x again. Its 
chief (own is Nice. 'Hie broad-gauge railways in the department 
cover 50 mi., inrluiling the line along (lie coast, while there are 
also 82 mi. of narrow-gauge railways. The chief industries are 
the distilling of perfume.s and manufacture of olive oil, of potter^’ 
and of tiles, besides a great commerce in cut flowers, To foreigners 
the department is best known for its winter resorts Nice, (Cannes, 
Mentone, Antibes and Beaulieu; while other important (owns are 
Grasse and Fuget Tlu'niers. 

ALPHA and OMEGA (A and U), the first and last let¬ 
ters of (he Greek alphabet used us the self-designation of God 
(Rev. i, 8; xxi, 6) and of Christ (xxii, 13), The usage is based 
on passages such as Isa. xli, 4, xliv, 6 and Ps. xc, 2. In rabbinic 
literature the first and last let lets of the Hebrew alphabet are 
similarly u.sed. The word Etncth (truth), comijosed of the first, 
middle and last letters of the Hebrew alphabet, i.s the seal of 
God. 

ALPHABET, The name alphabet is derived from the names 
of the first two letteis of the Greek alphabet, alpha and beta, and 
denotes a set of characters, or, as we call them, leiteis, each of 
which rejtresents a given sound or sounds. 'I'liis representation 
is necessarily rough and of (|uile a gener.tl charaiter. This is 
easily seen in the case of the first letter of the English alphabet, 
for example, whiih rejiresents different sounds in the words 
father, man and take. But even in cases where a letter is re¬ 
garded as re[)reseri(ing a single sound, it does so roughly, taking 
no account of differences of intonation, tone or pitch, nor of stress, 
nor of .slight variations of pronunciation which vary not only 
between one individual speaker and anoflur, but also from time 
to time in the case of an individuid in accordance with the posi¬ 
tion of a given sound in a word, of a word in a phrase, or with 
the nature of the phrase to which he i.s giving utterance. In this 
connection writing stands in much the same relationship (0 speech 
a.s .speech docs to thought. If language is not a sufficiently deb'- 
cate instrument to express the nuances of human thought, writing 
is a less delicate in.strument .still, and any attempt to multiply 
.signs and characters to keep pace with the subtle variations of 
the human voice would only imjiair their u.sefulness. 

An alphabet is a highly-developed, artificial form of writing. 
The connection between sound and character is conventional and 
not essential. This i.s not the case with all forms. Piclographs 
(see PiCTnr.RAPijY). ideographs iq.v.), and hieroglyphs (q.v.) are 
forms of writing, the characters of which bear an essential rela¬ 
tionship to what they are intended to represent. Such methods 
constitute generally speaking an earlier stage in (he development 
of writing than syllabaries and alphabets, which have passed into 
the conventionalized stage. An earlier stage .still may be found in 
the various devices employed to assi.st memory, such as the 
notched slick, notched in the presence of the me.s,senger to whom 
the significance of each notch is verbally emphasized, a method 
not far removed from the tying of a knot in the handkerchief 
(see Knot Signs). Again there are the Peruvian (^ipus (q.v.), 
notched sticks from which are su.spendcd strings of varying colour 
and length, knotted fn various places, each variation having its 
own significance: or theNorth American Indian custom of adorning 
deerskin belts with wampum beads (see Wampum), who.se colour 
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Chant illustrating the presumed development of the modern European alphabet from the brahmi letters of india 


and position were employed to deserihe historical events such 
as battles, or even the terms of treaties, with remarkable accu¬ 
racy to those who knew the secret of their elucidation. There are 
thus three distinct stages in the growth of writing, (hough they 
need not necessarily be tlniught of as hard and fast chronological 
stages. 

Picture-writing or the use of the iileograph is the intermediate 
of the three stages. An ideograph iq.v.) is a drawing representing 
not a sound, nor even a word, but an idea. Thus the drawing of 
a man with protruding ribs represents famine; or an eye with 
tears dropping from it. sorrow. Till recently such methods of 
communication were in use among certain tribes of North Ameri¬ 
can Indian.s. They appear to have been so among many races in 
various regions. 

In this connection should Iw mentioned the writing known as 
Nsibldi or Nchibiddi in use among a secret society or club among 
the Ekoi {xroplc of southern Nigeria. The writing is purely ideo¬ 
graphic, but the symbols arc conventional, fixed in form and 


meaning. The script is jealously guarded by the members of the 
secret society. Its origin is unknown; but certain re.semblances 
have been detected to the Eg>'ptian hieroglyphic system, one of 
the most remarkable being that the Nsibidi picture-symbol for 
hojise is rectangular in shape, whereas all dwellings among the i>eo- 
ple who iLse it to-day are, and have been for centuries, round. 
Moreover the Ekoi people are semi-Bantu in descent, and there is 
reason (0 .suppose that the Bantu peoples migrated from the 
lower Nile regions. (For an account of this writing .see In the 
Shndow of the Bush by P. Amaur>’ Talbot. Apjiendix G. 
p. 447 ff-> 

Six different peoples in various parts of the world developed 
a system of writing usually known as transitional, that is to say, 
they continued the use of the ideograph, but added symbols of 
a purely phonetic value, and made use of the two side by side. 
These peoples were the Sumerians and Babylonians, whose cunei¬ 
form was a script of this nature, the Egyptians, the Hittites, the 
Chinese in the Far East, and in America the Mayas and Aztecs. 
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The method by which this change took place was, generally speak¬ 
ing, that the j)icture-symbol representing any given object, an 
eye. for example, came to represent the same sound under all 
circumstances, as if for instance the drawing of an eye came to 
stand not only for the meaning rye, but also for the pronoun I, 
which has the same phonetic value. This could be the case not 
only when the sound constituted a whole word, but when it 
occurred as a single syllabic within a word. Even in purely 
I)ic(ographical writing something of the sort occasionally took 
pl.'ice. The Mexic.m name itz-coatl meaning literally sitakr-knife 
and represented l)y the drawing of a snake surrounded by knives, 
occasionally occurs as itz-co-atl with a different picture, co mean¬ 
ing a pot. Though this process is of a different nature, it serves 
as an illustration of the tendency to connect the drawing not only 
with the object it essentially represented but also with any 
homonym of that object. This being so, it became the custom to 
draw or write the piclure with greater haste and carelessness, 
lime being more important than accuracy, so soon as the symbol 
came to represent not an object but a sound. A badly-draw’n eye, 
for example, will serve perfectly well for a sound that covers 
both words rye and I. There is no longer need for the drawing 
to be recogni/aible as an ryr when it is no longer required to repre¬ 
sent the object to (he sight, but only a sound which itself carries 
meaning to the ear. Thus picture-writing degenerated, the pjrocess 
being a distinct gain in ease of communication. It was in this 
way that the Egyptian hieratic and demotic scripts came into 
existence, although so strong was the habit of WTiling hieroglyphs 
(hat for many centuries both were enii)loyt‘d side by side, even 
litc'raliy so in the same j)iece of writing, the hieroglyph sometimes 
actually following the jdionetic symbol in order, as it were, that 
(he meaning might be doubly assured. 

The Chine,se ideographic system exhibits peculiarities which 
depend upon the language that it was formed to represent. So 
.‘^oon as the symbols attained a phonetic value, serious ditliciilty 
arose from the fact that a single monosyllabic word might have 
many distinct meanings, distinguishcfl in speech only by intona¬ 
tion which it was, for a time, impossible to represent in writing. 
'I'he difliculty was fell in the spoken language also, and one 
homonym was distinguished from another by the addition of a 
second word w'hich made the meaning clear, a kind of compound 
being thus formed. In (he rour.se of time (he original pictographs 
have deteriorated, but they are capable of analysis into their 
original constituent parts without undue difliculty {srr. Chinese 
LANCrAGF ). 

The Japanese, when they came into contact with Chinese 
civilization in the 5lh century a.d., adopted the Chinese phono¬ 
graphic script and endeaiNoured to adapt it to their language. 
Finding, however, that their chief sounds could be comprehended 
in a syllabary of 47 characters they developed these from Chinese 
characters. For literary or learned purposes the Chinese phono¬ 
grams arc still in use among (hem, so that in spite of (he utter 
difference of language the Japanese and Chine.se can communicate 
by means of writing, although each .symbol has a totally different 
phonetic value to the speakers of either language. The neighbour¬ 
ing countries of China, Japan and Korea exhibit three .separate 
modes of writing, ideographic, syllalnc and alphabetical, the 
Koreans having invented an alphabet based on Sanskrit forms. 

The .syllabary and alphabet are examples of the most highly- 
developed stage of writing, (he conventional stage, when there 
is no es.scntial connection between sound and symbol. To some 
peoples the development of a syllabary seemed to come more 
easily than that of an alphabet. A syllabary existed in Cyjjrus 
in ancient times. In the case of a language that for reasons 
of phonetic decay or otherwise has multiplied consonants in a 
single syllable the syllabary is a cumbersome mode of writing. 
The word strength, for example, w'ould have to be written 
as-at-ar-eng-ath, or sa-ta-rc-nga-tha and this is obviously a repre¬ 
sentation of the sounds composing the word that is far from 
adequate. It wall also be readily seen that a much greater number 
of symbols is required for a syllabary than is the case with the 
far more convenient alphabet. 

The alphabet then is the form of writing that to those peoples 


who have developed, borrowed or adopted it has been found the 
most convenient and adaptable. Its use is acquired in childhood 
with ease, which is far from being the case with the Chinese 
phonograms, for instance. It may also be passed from one 
language to another without difficulty. The history of our own 
alphabet, which has survived as an alphabet with, all things con¬ 
sidered, surprisingly little change for nearly 3,000 years and is 
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Chart showing the evolution of the alphabetic symbols from 

HIEROGLYPHIC SIGNS TO EARLY GREEK LETTERS 


Still vigorous, untouched by the introduclion of printing or of 
the typing machine, demonstrates its .suitability to the needs of 
the many languages it has served. 

The story of our alphabet from the time that we first find it 
employed in the earliest known Greek inscriptions is not hard to 
trace. It is its history in its pre-Greek days that is still wrapped 
in doubt. I'he Greek names for its letters, alpha, beta, gamma, 
delta, etc., demonstrate its Semitic origin, for though the names 
may not in every case have a Semitic etymology, they correspond 
closely with the Semitic names (cf. the Hebrew aleph, beth, 
gimel,^ daleth). Two questions have hitherto remained un- 
an.swered. How did the Greeks obtain it from the Semites? And 
what was its pre-Semite history? In recent years decided advances 
h’ave been made towards a solution of either question. 

Until the second decade of the 20th century the earliest known 
examples of the Semitic alphabet were what is known as the 
Moabite Slone, an inscription of Mesha king of Moab dating from 
the Qth century b.c., and a votive inscription to Baal-Lcbanon 
discovered in Cyprus. Various theories have been current as to 
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(he origin of the Semitic alphabet, the earliest being the view of 
l>enormant, published by De Rouge in 1874, that Egypt was its 
starting-placc. Others attempted to connect it with Babylonian 
cuneiform, with the Cyprian syllabary, or with the Minoan writ¬ 
ing of Crete The latter is the view of Sir Arthur Evans who, in 
his great work Srripta Minoa, develo{)s the theory that the alpha- 
tR't was taken from Crete to Palestine by the Philistines and from 
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them borrowed by the Phoenicians. The Egyptian view was 
revived in 1916 in a paper imblished in the Journal of Egyptian 
Archaeology, vol. iii. (1916) jj. i ff., by Dr. Alan Gardiner. This 
fxijier deals with certain inscriptions discovered in 1906 by Sir 
VV. Flinders Petrie in the Sinailic peninsula, in which Dr. Gar¬ 
diner sees a stage of writing intermediate between Egyptian 
hieroglyphic and the Semitic alphaliet. The script ap^iears to be 
fully aivihabetic. and the dale of the inscriptions is not later than 
1500 II.r. These inscriptions have also been dealt with by Hans 
Hauer (Znr dvr neuentdecktrn Sinaischrift, Halle, 

1018), w'ho is inclined to sec in the script a prototy'pe of the 
Semitic alphabets, indeix*nclent of Eg\pt. 

For a solution of the question the evidence of the four south 
Semitic alphabets must be considered. These are known as 
Sabaean, Lihyanic, Thamudcnic and Safahitic. Inscriptions in 
these south Semitic alphabets were discovered in considerable 
nurafjcrs during the course of the 19th century. Those in the 
Sabaean alphalK'l come from the district of Yemen in south 
Arabia, the Lihyanic from El-Ola in the north of the Hejat. 


The Safahitic inscriptions come from rocks in the district of 
Salah near Dama.scus. Most of the south Semitic inscriptions 
read from right to left but a few arc written ^ovorpocpvbou, as 
the Greeks said, that is to say, from right to left and left to 
right in alternate lines. There are 29 letters in the Sabaean alpha¬ 
bet. The date of the earliest Sabaean inscriptions appears to be 
about the 6th century b.c., and most of those who have noticed 
them are agreed that this alphabet descends not from that of the 
Moabite Stone but from an older source common to both. Dr. 
Alan Gardiner sees this source in the aljihabet of the Sinai 
in.scripfions. Two or three of the signs, notably that for beth Q 
in Sabaean, for phe. ^ in Sabaean, and for than "j" in Thamu- 
denic and Safahitic resemble symbols of the Sinai script. But it 
would be diHicult to derive most of the signs from any found 
there. Further, Dr. Gardiner’s identification of the Sinai symbols 
does not rest upon a completely sure basis in the absence of a 
certain interpretation of the inscriptions. Dr. Gardiner sees the 
most important line of evidence in the names of the letters. Of 
the 22 letters of the Semitic alphabet 17 have Semitic names, 
which are the names of ordinary objects. Five arc unintelligible. 
It is obvious that the simplest interpretation of the fact of these 
names is that the letters were once picture-symliols representing 
the object w'ho.se name the alphabetical symbol has retained. In 
15 cases symbols appear on the Sinai inscriptions w'hich evidently 
repre.sent objects to which these names belong. It is therefore no 
far-fetched conclusion to regard these symbols as prototypes of 
the alphabetical symbols which continued to bear the names of 
the objects they repre.sent. There is also no doubt of the clo.se 
connection of the symbols of the Sinai script with certain 
Egyptian hieroglyphics, and it is scarcely probable that identical 
picture symbols would have developed independently in Egypt 
and so near to its borders as to be in use in the Sinai peninsula. 
The dose intercourse betw'een Egypt and regions lying beyond 
Sinai render complete independence of script unlikely. On the 
other hand, of 32 separate characters apparently employed in the 
Sinai inscriptions, 17 are unintelligible, not being found to cor- 
re.spond sufficiently closely either with Egyptian hieroglyphic 
characters on the one hand nor letters of the Semitic alphabets 
on the other. The accompanying tal)le, taken from that drawn 
up by Dr. Alan Gardiner to illustrate his article shows the rela¬ 
tionship between the Egyptian hieroglyphs, the; Sinai script, the 
alphabet of the Moabite Stone, the south Semitic alphabets, and 
that of early Greece. While Dr. Gardiner’s interpretation of this 
script cannot be said to have provtal that Egypt was the original 
home of the Semitic alphabets, it has directed attention to Egypt 
as deserving serious comsicleralion as a claimant to this honour. 

A different view of the origin of both the Phoenician and Greek 
alphabets is offered by Prof. Sir W. Flinders Petrie who in 1912 
published his book The Formation of the Alphabet. In this he 
argues that both these alphabets together with those of A.sia 
Minor, the south Semitic, Cy])rian and certain Egyjitian scripts 
developed from a scries of conventional marks or signs employed 
for commercial purposes throughout the Mediterranean area from 
carlic.st limc.s. “In Egypt, csix*cially,“ he says, “the monumental 
eridcnce shows two entirely different sources of conventional 
marks. In late times the picture writing passed through many 
stages, until it became the comple.x grouping of slightly varying 
strokes in the demotic writing. But far before all this there had 
existed, from the beginning of the prehistoric ages, a totally 
different .sy.stem of linear signs, full of variety and distinction. 
This early system was certainly in its decadence long before any 
hieroglyphs were used in Eg>Ttt. Similarly in Crete a system of 
, linear signs precedes the pictographic records.” But Professor 
Petrie is alone, or practically so, in supposing (hat the early marks 
to "which he refers had any significance, and his theory of the 
development of various local alphabets from such marks has not 
found general acceptance. Too many links are missing in the chain 
of proof. The fact that identical alphabetical symbols occur in 
widely distant regions of the Mediterranean area, which he 
stresses, is capable of other explanations. 

The most important fact ignored by any theory that would 
I derive the Greek and Phoenician alphabets independently from a 
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source older than either is that the names of the letters, as far 
as they have a known etymology or meaning, arc Semitic. He* 
brew aleph, beth, gimel, daleth, etc., correspond unmistakably 
with Greek alpha, beta, gantrna, delta. The Semitic names are 
words in the Semitic languages. The Greek names arc meaningless 
in Greek. It has indeed been argued that the Greek names were 
the original ones, meaningless, and taken in the first instance 
simply from the sounds represented by the letters; that the 
Phoenicians took over the alphabet together with the names from 
the Greeks and adapted the names by the process known as folk- 
etymology. But the Sinai inscriptions, discussed above, may be 
said to have rendered this theory untenable. If they do not repre¬ 
sent a link between the hieroglyphic .system of Egypt and the 
Phoenician alphabet, they represent a prototype of the latter, 
appearing at a date and at a place that render any theory of bor¬ 
rowing from Greek sources highly improbable. It is reasonably 
certain that the Greeks derived their alphabet from Semitic 
source.s, taking over the names with the letters. The names arc 
not identical. The Greek names end with a vowel —alpha for 
aleph, beta for beth, etc. The vocalization has been explained 
merely as being more in agreement with Greek morphology, but 
this is not a very definite or satisfactory explanation. Isiiac 
Taylor had already pointed out in the History oj the Alphabet 
(1S8.G vol. ii. p, 27 that the Creek forms are taken from 
Aramaic, Aramaic showing an emphatic form of the root which 
ends in a vowel and drops the vowel in the i)reccding syllable. 
He postulated two separate borrowings of the alphabet by Greeks, 
the earlier being the Chalcidic alphabet borrowed with the Baby¬ 
lonian system of weights and coinage from Aramaic peoples in 
the south-eastern extremity of Asia Minor, possibly through 
Lydia; the second the borrowing by the lonians directly from 
Phoenician traders. The Aramaic names came with the first 
borrowing and waTC carried on and applied by the later borrow¬ 
ers. Tht'se tw'o forms of the alphabet, Chalcidic and Ionic, gen¬ 
erally know-n as western and eastern, represent two different bor¬ 
rowings, but wc may probably rule out the theory of any direct 
borrowing from Phoenician .sources. The tradition that this was 
so comes from Herodotus, who refers only to Bocotia, and it is 
probable that the name Phorniccs was a vague term for eastern 
foreigners. The Achaeans were a naval power settled in the east¬ 
ern Acgaean in the i.'th century b.c. There is therefore no 
difficulty in concluding that they borrowed the alphabet from 
peoples with whom (hey were in close contact in western and 
southern Asia Minor at a considcralily earlier date than has 
hitherto been supiioscd; nor that, independent as Greek States 
were, there were separate borrowings and separate adaptations. 

I'he chief adaptations made by the Greeks were the allocation 
of certain of the 22 Semitic letters to vowel-sounds, and the 
addition of certain letters. 7 'hc oldest extant Greek in.scription.s 
arc those found in 1896 in the island of Thera, which date from 
the .Sth, possibly even the 9th, century n.r., the inscriptions from 
Abu Simbel in Upper Eg>^)t, dating from the 7th century, a 
Corinthian and an Athenian inscription of the 6th century. In 
Thera the oldest inscriptions are written from right to left, others 
are ^ovaTpotptjdov, others still later read from left to right. In the 
Lydian alphabet, known to us by inscriptions found at Sardis in 
the beginning of the present century, these symbols also represent 
vowels. Most Greek States developed local variations either in 
the forms of certain letters, or in the representation of sounds 
not represented by any of the 22 letters taken over. The two main 
divisions, eastern and western, however, remain till the 4th cen¬ 
tury B.C., when in the main uniformity of alphabet was attained 
throughout Greece. The early inscriptions from Thera show a 
remarkably closeTCsemblance to the forms of the Semitic alphabet 
as represented on the Moabite Stone or the Baal-Lebanon inscrip¬ 
tion from Cypru.s. The alphabet of Abu-Simbel is of the Ionic 
type. 

The two main divisions, eastern and western, again sub-divide 
into two, the cities of Asia Minor and the adjacent islands with 
their colonies using forms showing in some cases slight differences 
from those in use in the Cyclades and Attica. Again the alphabets 
of Mcgara, Corinth, Sicyon, Phlius and western Argolis with 


their colonies differ from the west which includes Euboea, Boeotia, 
Phocis, Locris, Thessiily and the rest of the Peloponnese. Through¬ 
out all Greek alphabets the Semitic letters aleph, he and ayin, 
which repre.senled breathings, were adapted to represent vowels. 
Alpha {aleph) was consi.stcnt throughout. The letter correspond¬ 
ing to Semitic he (later epsilon) represented both the short and 
long vowel e in those cases where eta represented the rough 
breathing. Generally sjx'aking eta represented the vowel-sound in 
the eastern alphabet, the breathing in the western. Thus in the 
west the symbol p” or E is used for the two sounds represented 
in Attic by e and ij ; in the cast it more usually represents the 
short vowel alone. In addition to this, however, it is occasionally 
used throughout to represent the long close e (the long c repre¬ 
sented by eta was oix'n), which in Attic is written as if it were a 
diphthong, €t. The Corinthian alphabet is }.K'culiar in using (up 
to the 6lh century and l.alcr in outlying regions) t!hc sign ^ or B 
to represent e, the long close vowel being wTitten B 5 . Sicyon 
u.ses a symbol with the form Semitic cheth, Greek eta, was 
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Chart showing various roman forms of the alphabet 


used, as we have seen, in the east generally speaking as a vowel, 
in the west as the rough breathing. In the Theran inscription.s, 
it occurs in both capacities. The semi-vowel i (resembling the 
sound of English initial y) had disappeared "from the Greek 
language in prehistoric times, degenerating into a rough breathing, 
so that Semitic yod was adapted in Greek to represent the vowel 
i (iota). Kappa ( 9 ) liad disappeared in the eastern alphabets 
by the 5th century B.c., its place being usurped by kappa (|c )» 
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but It lingered in the west and was introduced into the Italic 
alphalx^ts, as we shall see. 

The origin of the di^amma (F, representing the w sound) is 
obscure. Vati, the sixth letter of the Semitic alphabet, was taken 
by the Greeks for use as a vowel, exactly as they had taken yod, 
and [)laced at the end of the alphabet following tan. But whereas 
the consonantal bsound did not exist in Greek, the consonantal 



u-sound (akin to iv) survived till classical limes in certain dialects 
and needed a symbol to represent it. Thus the digamma took the 
place of van in the order of the alphabet, but opinions differ as 
to whence it derived its form. Some hold that it was differentiated 
from the preceding letter by the omission of one of the horizontal 
strokes, others that it descends from van (Y)* latter view 
is remlered less dilVu ult by the fact that occurs as a form of 
(he digammn frt)m Oa.xos in Crete. In the absence of further 
evidence it is impossible to reach any definite conclusion. 

The treatment of the sibilants of the Semitic alphabet by the 
Greeks is complicated. Zain was taken over as zvta, though its 
pronunciation in early times is not certain and may have varied 
throughout the dialects between dz, dz, i and z. The 15th letter 
of the Semitic alphabet wms Sami'ch (he name of which through 
its Aramaic form simeha became in Greek by metathesis sigma. 
The name, however, was transposed to the 21st letter, W'hich in 
Semitic was son. The letter itself was retained in the eastern or 
Ionic alphabet with the value ks 0 . In Thera, however, in 
early times it has the value of ss, x or ks, being expres.sed by KM. 


The usual manner of expressing this combination in the Aegaean 
islands was . The letter X, which often appears in the west 
as +, may be a direct de.sccndant of ^ (satnech), and quite 
indejjendent of X or +. fhe 26th letter of the Greek alphabet, 
the origin of which is unknown. The sibilant 5 was expressed by 
two separate symbols, and ^ or X , the one descended from 
.Semitic ssade, the other from Semitic san. Both do not appear 
in the same alphabet. apipears in Crete, Thera and Melos, in 
Phocis in the 6th century, elsewhere only in the Peloponncsc and 
its colonies. In two 5th century inscriptions from Teos and 
Halicarnassus a form X appears with the value a a. The un¬ 
voiced velar aspirate was expressed by a form X or 
which became the 26th letter of the alphabet in practically all 
alphabets except in the western group. The same form was used 
in the west for the a:-5ound, and here it was probably a descend¬ 
ant of Semitic samcch In the west where X was used for 
the x-.sound and not for the unvoiced velar aspirate {kh, X'), the 
latter W'as expressed by a symbol In Boeotia we actually Imd 
u.scd in combination with ^ to represent the or-sound, a fact 
that suggests that there W’as some consciousness th.it it was used 
in the west as a substitute for eastern X. \|^ is used singly to 
express the x-.sound in Thera and Melos. In the east, where X 
expressed (he /.’//-sound, ^ w'as used (sometimes with the form 
to express the combination ps, a use in which it was later 
standardized by the si)read of the Ionic alphabet. 

Other symbols not derived from Semitic W'cre (i.) (p/u) 

u.sed to express the unvoiced labial aspirate ipk) and (ii.) jQ 
the last letter of the Greek ali)habet, i)robably differentiated from 
O- In the west this symbol ajipears very seldom. In the cast it 
represents the long open o. In the Cyclades curiously enough it 
frequently expresses the close vowel, wlu’ther long or short 
(o or 01') while 0 represents the open sound. 

The origin of the symbols d> and is unknown. In the case 
of X or + it is probable that we should dilTerentiatc X derived 
from ^ and .standing for x from X standing for k//. The oriain 
of the latter is however obscure. It is possible that these signs 
were adapted in Asia Minor from the Cypriote syllabary. 

Various local alphabets were in use in Asia Minor that w(’re 
parallel to the Greek. The Lydian alphabet for instance is known 
to us from inscriptions dating from the 4th century b.c. A few 
of these were di.scovered in the last century, 36 were found by an 
American expedition in Sardis between the years Kjio and 1913, 
the rest by J. Keil and von Premerstcin in various parts of ancient 
Lydia between 1906 and 1912. The al[)habet consi.^ted of 26 
symbols. The parallelism with the Greek and Semitic alphabets 
is clear, but there are acklitional symbols the sound of some of 
which is uncertain in the absence of a completely certain interpre¬ 
tation of the language of the inscriptions. The most interesting 
fact about this alphabet is the identity of (he symbol for /8 with 
the Etruscan symbol for the same sound. 

The western Greek or Chalcidian alphabet was brought to 
Italian soil by the Greek colonies of Magna Graecia, and until 
recently it was confidently held that the Latin alphabet, the parent 
of our own, was derived from this Chalcidic aliihabet by contact 
with the Greek colonics of southern Italy. Too little was made 
of the innuence of Etruria because too little was known of that 
country and its people. Six Italic alphabets have come down to 
us. These are the Latin, Faliscan, Etruscan, Umbrian, Oscan and 
Messapian. The Messapian is purely Greek in origin and was 
used by a people who were isolated in Calabria and spoke an 
Illyrian dialect. The Umbrian and Oscan alphabets are derived 
from the Etruscan. The district in which the Umbrian alphabet 
was used was east of the Apennines. The Oscan was in Campania. 
Thus the Latin and f'aliscan alphabets were bounded on all three 
sides by the Etruscan and alphabets derived from it. In these 
circumstances Etruscan must have exercised a strong influence 
upon the Latin alphabet, following the impact of Etruscan civiliza¬ 
tion upon Roman in other directions. 

The Etruscan alphabet is known to us from certain tomb in¬ 
scriptions, from part of an Etruscan book that was used as the 
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wrapping of a mummy, and from three alphabets or abcdariu 
found at Marsiliana di Albegna (near Siena), at Formcllo (near 
the site of the ancient Vcii), and at Cerveteri, the ancient Caere. 
It has F (digamma) as j, and retains forms corresponding to all 
three Phoenician sibilants, samech, san and ssade. It has X repre¬ 
senting ks, 4 > for pli and as ch. On one tomb inscription 
of the 8th century b.c. 8 » is found representing /, identical with 
the same character used for the same sound in the Lydian alpha¬ 
bet (5re above). The view now usually held as to the origin of the 
Ktruscan alphabet is that it was brought by its users to Italy 
when they migrated thither from Asia Minor probably in the 9th 
century b.c., and that they had received it while still in Asia 
IMinor from Greek sources at a period prior to (he division of the 
Greek alphabet into eastern and western. Unfortunately wc do 
not know the Etruscan names for the letters of the alphabet. 
There is nothing imi)ossible, nor even improbable, in the view 
of the derivation of the Etruscan alphabet from Greek sources in 
A.sia Minor at an early date, since the Achaeans were of con¬ 
siderable importance in the eastern Aegacan as early as the 15th 
century n.c. It may be taken as reasonably certain that the 
Etruscans did acquire their alphabet in Asia Minor. One impor¬ 
tant point of contact with the Lydian alphabet has been already 
noticed, but although there was a do.se mutual relationship be¬ 
tween the Gr(‘ek and other alidmbets in Asia Minor in the first 
half of the first millennium n.c., the evidence docs not yet indi¬ 
cate with precision who were borrowers and who lenders. 

The oldest extant records of the Latin alphabet arc firstly the 
inscription known as the Dvenos Inscription (it reads DVENOS 
MED FECED) found in 18S0 in Rome upon an earthenw-arc 
vessel with three sei)aralc branches, dating from the former half 
of the 4th century n.c. In the second place is the Pracneste fibula, 
dating from the 6th or 5th century, the inscription upon which runs 
from right to left. It reads MANIOS MED FHEFHAKED 
NUMASIOI, and is remarkable as illustrating the device of 
combining the letters F (digamma) and H (aspirate) to repre¬ 
sent the sound of / which was common in Latin, but did not occur 
in Greek. In the Dvenos Inscrijition F alone is u.sed, a develop¬ 
ment that may be due to Etruscan influence; for the Romans had 
the w-sound in their language, but instead of using F to repre¬ 
sent it, they rather clumsily allowed V to represent both this and 
the vowel-sound u. The third instance of early Latin is an inscrip¬ 
tion upon a column, written PovarpocPrjdou found in the Roman 
forum and dating probably from the 5th century. In it K is in 
ordinary use as a consonant, and the word RECEI occurs where C 
has still the force of g. 

The third letter of the alphabet C, which represented in Greek 
the voiced velar stop (the sound of g), came in Latin to represent 
the unvoiced stop. The reason for this is obscure, but Etruscan 
influence cannot have been absent, for the voiced stops were un¬ 
represented in the Etruscan language. Latin did not lose the 
voiced stop but adapted a symbol G from C to represent it, 
which it placed in the position of I (zeta) for which it had no 
use. C thus took the place of K, which fell out of ordinary use, 
remaining only as the initial of well-known or official words. C 
also remained with the force of g in the initials of proper names. 
F {(iiganima) was used at first in combination with H to repre¬ 
sent the /-sound. Later the H was dropped, again probably under 
Etruscan influence. When after the conquest of Greece Greek 
words began to be borrowed by the Latin language, the symbols 
Y and Z were adapted from Greek for use in such words and 
placed at the end of the alphabet. There were no sounds in Latin 
to correspond to the three aspirates. 0 {theta) was retained to 
represent the numeral 100, and became modified to C and identi¬ 
fied with the initial letter of the number. 0 iphi) written 
was used to represent 1,000 and became identified with M, the 
initial letter of mille. ^ (.chi) became JL, then L, and was 
used for 50. 

The Latin alphabet of 23 letters (including Y and Z became 
extended during the course of the middle ages to our own of 26 by 
the division of I into i and j and the tripartite division of V into u, 
t .and w. J developed in the isth century as an initial (more or¬ 


nate) form of if and as the consonantal sound occurred more 
usually at the beginning of words and the vocalic in the middle, / 
became specialized to represent the consonant, i the vowel. The 
history of u and v is precisely similar except that it took place 
five centuries earlier. W arose, as its name implies, out of a com¬ 
bination uu or vv, which about the nth century came to represent 
in old English the M»-sound which had previously been repre¬ 
sented by a rune. 

It only remains to consider briefly certain alphabets which 
derived from the same source as our own. The alphabets of India 
are offshoots of the stem. All derive from two sources, Kkarosthi 
and Brahmi. Though attempts have been made to show that the 
Brahmi alphabet was developed in India itself without connection 
with outside sources, this contention cannot be maintained. It 
has a manifest kinship with the Semitic alphabets. Its origin is 
obscure; but there seems little doubt that it derives from the 
south Semitic group of alphabets through contact with Sabataean 
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traders. The Brahmi alphabet is the parent of all modern Indian 
alphabets. Kharosthi is an adaptation to the needs of the Indian 
languages of the Aramaic alphabet, which was in use in north¬ 
west India in the days of Persian rule. Inscriptions in it first 
appear in the 3rd century b.c. None have been found of a date 
subsequent to the 5th century a.d. By the 3rd century a.d. it had 
spread to Chinese Turkestan. It was superseded in all districts 
by Brahmi. 

The alphabets in use in Persia, at least from the time of the 
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ArsiM id dynasty onwards, arc based upon the Aramaic. Cuneiform 
wa.s the writing of the Achaemcnid empire, but after the Greek 
conquest Aramaic was introduced and became general. The 
J'ahlavi is the alphabet of the Sassanid kings. The Arsacid and 
Sa.s.sanian alphabets are found together in tbe liturgical inscrip¬ 
tion of Hadji-abad, as well as in the Paikuli inscription dating 
from about 300 n.c. Ern.st Hcrzfeld dates the commencement of 
Pahlavi in the time of Darius the Great (vd. Paikuli p. 73). 

Modern Arabic writing has developed from a form of Aramaic 
used in the land of the Nabataeans, an Arabian people. The 
oldest record of it now extant is a stele from Tema, in north-west 
Arabia, dating from the 5th century n.c, or perhaps earlier. Later 
inscriptions, known as Nabataean, belong to the period between 
9 u c. and a.d. 75. The f^raffili on the rocks of Mount Sinai carry 
the record of the develo{)ment of this alphabet down to the 3rd 
century a.d. In the early Mohammedan period two types of 
Arabic writing existed, known as the Cube and the nashki. The 
ff)rmer was di.scontinuefi except for forma! purj)oses, where cur¬ 
sive writing could not be emyjloyed. The nashki is the parent of 
modern Arabic writing, in which many characters have become so 
similar owing to the degeneration of the cursive script that it is 
necessary to distingnish them by iliacritical {K)ints. The Chris¬ 
tians of northern Syria employed a form of Arabic alphabet, 
known as Estrangeio, and this was taken by Nestorian missionaries 
into central Asia, l)e(oming the ancestor of a gn-at number of 
alj^habels which si)read as far (;ast as Manchuria. 

The earliest records of Aramaic go back to about 800 n.c. and 
were found at Sindjirli in northern Syria. The alphabet at this 
time diflers little from that of the Moabite Stone. Aramaic 
became by far the mo.st important and widespread of (he north 
Semitic ali)ha})et.s. It was used in Assyria as a cursive script 
side by side with cuneiform. It is markcal by two distinct ten¬ 
dencies: (i.) (he 0|)ening of (he heads of the letters, beth ( 5 » 
becoming dalrth V*| and resh ( 4 ) O became U, 

then V; (ii.) angh's became rounded ancl ligatures developed. 
These tendencies were ( ompleled during (he I’ersian period, and 
they are emphasized in the Aramaic writing on papyrus employed 
iu Egypt belwei-n 500 and 200 n.c. Other developmenls of Ara- 
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ntaic are modern sc|uare Hebrew and the alphabet of Palmyra. 

A group of al|)habets aro.se in Asia Minor during the first half 
of the lirsL millennium n.c. deriving from a common source, 
probably an early stage of Aramaic. The Cireek alphabet in its 
two varieties was one of these, 'rhe Carian alphabet was another, 
as also the Lycian. The.se both seem parallel to Greek, not off¬ 
shoots of it. The Phrygian on the other hand seems to be derived 
from the Greek, and from the western variety. 

The Armenian alphabet owes its origin to Bishop Mesrob late 
in the 4th century ad. Both an Iranian ami a Greek origin have 
been claimed for it, Isaac Taylor contending for the former, 
Gardthausen and Iliibschmann for the latter. The country had 
been divided between Persia and the Byzantine empire. The 
larger .share fell to the Persians who discouraged the study of 


Greek, and an Armenian Christian literature thus arose. It is 
likely that the origin is Greek, a few Persian characteristics that 
appear being due to the influence of the dominating power. 

In all Teutonic countries are found inscriptions in the alphabet 
known a.s Runic. The affinities of this alphabet with the Greek 
are apparent, but there has been dispute as to whether it is de¬ 
rived directly from Greek or through an Italic alphabet. The 
strongest argument in favour of a Latin derivation is the fact 
that the value of the letter is /, not w. L. F. A, Wimmer in 
his book Die Runcnschrijt (1887) contended strongly for a Latin 
origin. He believed that the Runes developed from the Latin 
alphabet at the end of the 2nd century a.d. This can scarcely 
be the case however, for the Romans had been in contact with 
(he Germanic tribes for some time before this date, and the alpha¬ 
bet, if borrowed from them, would thus have been borrowed 
sooner. Again many Runic inscriptions arc written from right to 
left or fiovaTfxxp-qbbv and this would have been impossible had 
the alphabet been borrowed from one uniformly written from 
left (0 right. Others have concluded with more probability that 
the Runes are derived directly from a western Greek alphabet 
resembling that which appears on the Formello abedaria. It is 
possible that knowledge of such an alphabet reached northern 
Europe from Italy through the medium of Etruscan traders. 
This might account for the value of P; Isaac Taylor’s view was 
that the alphabet was derived from a Greek colony on the Black 
Sea about 600 B.c. Of the two views this is perhaps the more 
probable. It may even be that the alphabet was derived in the 
region of the Black Sea not directly from a Greek, but from an 
Asianic source, closely parallel with the Greek developments, as 
we have already seen the Etruscan alphabet i)robably to have had 
its origin. There is some, but not conclusive, evidence that the 
alphabet was borrowed previous to the Teutonic sound-shift. 

An outcome of (he Runic alphabet was the cryptographic 
Ogham writing employed by Celtic peoples in Britain and Ireland 
{see Or.HAM Lanouace). In this the several letters of the alpha¬ 
bet were represented by strokes differing in number (from one to 
five) and in position on either side, or on both sides, of a straight 
horizontal line. 

R. /(•^") r a o u i 

_ // / ! ' ! J > ’' ! ! ’! ! I II I I I 1 I 1 I I [ I 1 I 

~~r~rr / //'/nr >//>/ i i i i i i i"ivi' t it 1 r 

The dale of these inscriptions in Wales is the sth and 6th 
centuries a.d. 

Finally must be mentioned the two Slavonic alphabets, Cyrillic 
and Glagolitic, both according to tradition the invention of Cyril, 
(he missionary to the Slavs, in the 9lh century a.d. Each is taken 
from the Greek alphabet of that period, Glagolitic from the 

cursive writing. Cyrillic from uncial, when the value of B had 

become the spirant v, that of H i, of / and of ^ the sound of 
Scotch ch. Several additional symbols were invented to express 
those sounds of the Slavonic language which could not be com¬ 
prised within the compass of the Greek alphabet. Glagolitic 
survived in Croatia till the 17th century. Cyrillic has for long 
been the alphabet in which the Slavonic languages are normally 
expressed. 
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Beilrdge zur Semitischen Sprachuiisscnschaft (Slrassburg, 1904) (pp. 
124-136) ; Fr. Pratorius, Ober den Ursprung des kanaandischen 
Alphabets (1906). Translation in Annual Report of the Board of 
Regents of the Smithsonian Institution for IQ07 (pp. 595-604) ; 

R. Dussaud, Les Arabes en Syrie avanl VIslam (1907) (pp. 57-90) ; 
A. H. Sayce, “The Origin of the Phocnirian Alphabet” in Proceedings 
of the society of Biblical Archaeology, vol. xxxii. (1910) (pp. 215- 
222) ; Sir W. Flinders-Petrie, The Formation of the Alphabet (1912); 

S. Macalister, The Philistines (1914) (pp. 128-130). 

North Semitic: Lidzbarski, Nordsernitische Epigraphik (1898), 
Jewish Encyclopedia, vol. i. (jqoi), and table of symbols in 27th 
edition of Gesenius' Ilebrdischer Grammatik (1902). 

Greek: Salomon Reinach, Traits d’lpigraphie grecque (1885); 
A. Kirchhuff, Sludien zur Geschichte des griechischen Alphabets (4th 
ed. 1887) ; E. S. Roberts, hitroduction to Greek Epigraphy (pt. i., 
1887), with E. A. Gardiner (pt. ii., 1905); W. Larfeld, “Griechischc 
Epigraphik” in JIandbuch der klassischcn Altertumwisscnschaft (1914). 

Lydian: Pauly-Wissowa, Real-Emyklopddie vol. xiii. (1927), article 
Lydia, j). 2,157 f. 

Latin: Emil Hiibner in Miiller’s JIandbuch der klas.sischen Alter- 
Lumwissenschafl. 

Etruscan: Pericle Ducati, Fiirnria Anlica, vol. i., p. 67 f. (1925) ; D. 
Randall Maciver, “The Etruscans” in Antiquity, vol. i., No. ii. 
(June 1927) P- 159 h- 

Indian: Cambridge History of India, vol. i. (edited by Prof. E. J. 
Rapson) p. 62; G. Biihler, Indische Palaeographic, Grund d. indo-ar. 
Phil. (Strassburg, 1896): English translation, Indian Palaeography, 
ed. by J. F. Fleet, Ind. Ant., 1904 (App.). Pahlavi: Ernst Herztelcl, 
Paikuli (1924). Runes: Isaac Taylor, Greeks and Goths; R. M. Meyer 
in Paul Braunp und Siever’s Beitrdge, xxi. (x8y6) pp. 162 ff.; Hempl 
in papers in Philologische Studicn (i89<)) and in Journal of Germanic 
Philology, ii. (1S99) pp. 370 ff.; Gundermann in Literalurblatt fur 
germanische and romanische Philologie (1897) col. 429 f.; L. ¥. A. 
Wimmer, Die, Runcnschrifl (1897). Oghams: Rhys. Outlines of Manx 
Phonology, p. 73 (Publications of the Manx Society, vol. .xxxiii.) ; 
Rhys and Brynmor Jones, The Welsh People pp. 3. 502; Whitley 
Stokes in BezzenbergePs Beitrdge, xi. (1886) p. 143 ff.; R. A. S. 
MacalLstcr in Studies in Irish Epigraphy, 1897, 1902, 1907. Cyrillic 
and Glagolitic: Leskicn, Grammatik der altbulgarischen (altkirchen- 
slavischen) Sprache (Heidelberg, 1909) ; further references will be 
found from the introduction. Isaac Taylor, Archiv fur slavische 
Philologie, v., 191 ff. For excellent comparative tables of most known 
.Alphabets sec F. Ballhorn, Alphabttc orientalische und occidcntalische 
Sprarhrn (Leipzig, 1859). (B. F. C. A.) 

ALPHA PARTICLES, also called a-rays, the positively 
charged particles that are ejected by certain radioactive sub¬ 
stances. (See Radioactivity.) They are helium atoms (jce 
Atom) which have lost two electrons (sec Electron) and are 
identical with doubly ionized helium which is produced by an 
electric discharge through this gas. (See Positive Rays and 
Electricity, Conduction or; in Gases.) 

’AL-PHASI, ISAAC (1013-1103), Jewish rabbi and codifier, 
known as Riph, was bom near Fez. and died at Lucena. He 
settled in Spain. His fame rests on his Talmudical Digest, which 
omitted all homiletical passages and also passages relating to 
religious duties practicable only in Palestine. He occupies an im¬ 
portant place in the development of the Spanish method of study¬ 
ing the Talmud. As opposed to the French rabbis, the Spanish 
sought to simplify the Talmud, and to free it from casuistical 
detail. His Digest was the forerunner of the great Codes of 
Maimonides and of Joseph Oaro. 

ALPHEGE (AELFHEAH), ST. Cg 54-1012). archbishop of 
Canterbury. He was a monk at Deerhurst, and then became an 
anchorite at Bath. His piety and austerities led to his election 
as abbot. In 984 he was appointed through Dunstan’s influence to 


the bishopric of Winchester, and in 1006 he succeeded Aelfric as 
archbishop of Canterbury. At the sack of Canterbury by the 
Danes in 1011 Aelfheah was captured and kept in prison for seven 
months. Refusing to pay a ransom he was barbarously murdered 
at Greenwich on Ajiril ig 1012. He was buried in St. Paul’s, 
whence his body was removed by Canute to Canterbury with all 
the ceremony of a great act of State in 1023. 

Lives of St. Alphege in prose (which survives) and in verse were 
written by command of Lanfranc by the Canterbury monk Osbern 
(d. c. logo). 

ALPHEUS (’AX</)C(.6s; mod. Ruphia), the chief river of Pelo¬ 
ponnesus. The Aipheus proper risCvS near Asea in central Arcadia, 
but its passage thither by subterranean channels from the Tcgean 
plain, and its union with the Eurotas, are probably mythical (W. 
Loring, Joiirn. Udl. Studies, xv. p. 67). The shallow and rapid 
stream occupies but a small part of its broad, stony bed. Leaving 
the plain of Megalopolis by a rugged gorge, it receives above 
Olympia two large tributaries, Erymanthus and Ladon, from the 
north-east and cmjHies itself into the Ionian sea. Strictly, Ruphia 
is the modern name for the Ladon, but the name has been given to 
the whole river. Pliny stales that it was navigable for six Roman 
miles from its mouth. Aipheus was recognized as the typical 
river-god in the Peloponnesus, as was Achelous ((}.v.) in northern 
Greece. His waters were said to pass beneath the sea and rise 
again in the fountain Arelhusa at Syracuse. 

ALPHONSE 1.(1 103-1148), count of Toulouse, son of Count 
Raymond IV. by his third wife, Elvira of Castile, was born in the 
castle of Mont-Pelerin, Tripoli, He was surnamed Jourdain on 
account of his having licen baptized in the river Jordan. In his 
tenth year he succeeded to the countship of Toulouse and the 
marquisatc of Provence, but Toulouse was taken from him by 
William IX., count of Poitiers, in 1114. He recovered a part in 
1110, but continued to fight for his possessions until about 1123. 
He next fought for the sovereignly of Provence against Raymond 
Berenger 1 ., and by a peace reached in Sept. 1125 Jourdain became 
absolute master of the regions lying between the I'yrences and the 
Alps, Auvergne and the sea. 

His ascendancy was an unmixed good to the country, for during 
a period of 14 years art and industry flourished. Louis VIl., for 
some reason which has not appeared, besieged Toulouse in 1141, 
but without result. Jourdain was twice excommunicated, but in 
114O he took the cross at the meeting of Vczelay called by Louis 
VII., and in Aug. 1147 embarked for the East, reaching Acre in 
1148. He was poisoned at Caesarea, either the wife of Louis or 
the mother of the king of Jerusalem having suggested the draught. 

See the documentary Histoire gOihale dc Languedoc by Dc Vic and 
Vaissette, vol, iii. (Toulouse?, 1S72). 

ALPHONSE ( 1220-1271), Count of Toulouse and Poitiers, 
the .son of Louis VIII., king of France, and brother of St. Louis, 
wa.s born on Nov, 11, 1220. He joined the county of Toulouse to 
his appanage of Poitou and Auvergne, on the death, in Sept. 1249, 
of Raymond VII., whose daughter Jeanne he had married in 
1237. He took the cross with his brother, St. Louis, in 1248 and 
in 1270. In 1252, on the death of his mother, Blanche of Castile, 
he was joint regent with Charles of Anjou until the return of 
Louis IX., and took a great part in the negotiations which led to 
the treaties of Abbeville and of Paris (1258-59). His main work 
was on his own estates. There he repaired the evils of the Albi- 
gensian war and made a first attempt at administrative centrali¬ 
zation, thus preparing the way for union with the crown. The 
charter known as “Alphonsine,” granted to the town of Riom, 
became the code of public law for Auvergne. He died without 
heirs on his return from the 8th crusade, in Italy, probably at 
Savona, on Aug. 21 1271. 

See B. Ledain, Histoire d’Alphonse, frhe de S. Louis et du comti de 
Poitou sous son administration (1241-71) (Poitou, i860) ; E. Boutaric, 
Saint Louis et Alphonse de Poitiers (Paris, 1870); A, Molinier, Etude 
sur I administration de S. Louis et d’Alphon.se dc Poitiers (Toulouse, 
1880) ; and also his edition of the Corrrspondance administrative 
d’Alphonse dc Poitiers in the Collection de documents inddits pour 
servir d Vhistoire de France (Paris, 1804 and 180S). 

ALPHONSINE TABLES, astronomical tables produced at 
Toledo in 1252 by 50 astronomers under the patronage of Alphonso 
(Alfonso) X. of Castile. 
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ALPHONSO, the common English spelling of Affonso, Alonso 
und AHonso, which arc r(.*s;x:clively the Galician, the Leonese, 
and the Castilian forms of Ildcfonso (Ildefonsus), the name of a 
saint and archbishop of Toledo in the jlh century. The name has 
hectj borne by a number ol rortugiie.se and Spanish kings. 

ALPHONSO I. (I 104-1134;, King of Aragon, is sometimes 
counted the seventh in the line of the kings of Leon and Castile. A 
pa.s.sionate tighting-nian (he fought 29 battle.s against Christian or 
Moor), he wa.s married to Crraca, widow of Raymond of Uur- 
gundy, a very ilissolute and passi(»nale woman. The marriage had 
been arranged by Alphonso \’I., in i 100, to unite the tw-o thief 
Chri.stian .states against, tlie Almoravides, and to supply them with 
a capable military leader. Rut Crraca was tenacious of her right 
as proprietary ciueen, and had not learnt chastity in the polyg- 
arnoij.s household of her father, llu.sband and wife quarrelled 
with the brutality of the age. and came to open war. Alphon.so 
h.id the support of one seition of the noi)les who found their 
account in the confusion. Being a much better soldier than any 
of hi.s opiionenis he gained vi(t(;rie.s at Se[)ulveda and Tuenle de 
la (’ulebra, but his only trustworthy supporters were hi.s 
Aragonese, who were not numerous enough to kc‘ep clow'U Castile 
anrl Leon. 'I'he marriage of Alplumso and Crraca was declared 
null by the pope, as they were third cousins. The king cjuarrellecl 
with the C'hiinh. and jtarlicularly with the ('istercians, almost 
as violently as with his wife. As he beat her, so he drove Arch¬ 
bishop Bernard into e.xile and expelled the monks of Sahagun. 
lie was tinally compelled to give way in Castile and Leon to his 
stepson. Alphonso, son of Crraca and her first husband. The 
intervention of I’(»pe Calixtus II. brought airout an arrangement 
between the old man ami the young Alphonso the Battler won 
his great successes in the middle Ebro, where he exjielled the 
Moors from Saragossa ; in the great raid of 1125, when he carried 
away a large part of the subjec l-Christians from Granada; and 
in the south west of jr.iiue, where he had rights as king of 
NaViiire. Thri'e >'ears before his death he made a will leaving his 
kingdom to tin- 'I'emplars, the Hospitallers, and the Knights of 
the Sepulchre; this his sul)jects refused to carry out. He was a 
tierce soldier and nolhitig else; his piety was wholly militant; but, 
though he died in 1134 after losing to the Moors at Braga, he has 
a great place in tin* recon(|ue.st. 

Ai.Ptii>.\so H., King of Aragon (1162-1196 ) was the son of Ray¬ 
mond Berenger, count of Barcelona, and of Betronilla, niece of 
Alphonso the Battler, and daughter of Ramiro, surnamecl (he 
Monk, lie succeeded to the county of Barcelona in 1162 on the 
death of hi.s father, at the age of 11, and in 1104 his mother re¬ 
nounced her rights in Aragon in his favour. Though christened 
Ramon (Raymond), the favourite name of his line, he reigned as 
Alphon.so out of a wish to please his Aragonese subjects, to whom 
the memory of (he Battler was dear. As king of Aragon he took 
a share in the work of the recomiiiesf, by helfiing his cousin, Al¬ 
phon.so VHI. of Castile, to conquer Cuenca, and to suppress one 
Peru Ruiz de Azagra, who was endeavouring to carve out a king¬ 
dom for himself in the debatable land between (Tristian and Mo¬ 
hammedan. But hi.s double [losition as rult'r, both north anrl south, 
of the eastern Pyrenees, distracted his policy. In character and 
interests he was rather ITovem^al than Spanish, no enemy of the 
Albigensian heretics, a favourer of the troubadours and himself a 
jHict in the southern rretuh dialect. 

Alphonso III. of Aragon (t 201). the insignificant son of 
the notaVilc Peter III., succeeded to the Spanish and Provcnc;al 
possessions of his fathc'r, but his short reign did not give him lime 
even to marry. His inability to resist the demands of his nobles 
and his recognition of their right to rebel in the articles called the 
Union helped to make anarchy [>ermanent in Aragon. 

Alphonso IV. of Aragon (1327-1336) was a weak man who.se 
reign wa.s insignificant. 

Alphonso V of .‘\ragon (1416-145S'), surnamc'cl the Magnani- , 
mous, who rt'jiresentrd the old line of the counts c*f Barcelona only j 
through wonu'n, and was, on his father’s .side, descended from the I 
Ca-stiliaii house of Transtamara, i.s one of the most conspicuous 
figures of the eaily Renaissance. No man of his time had a larger 
share of the qu.ility called by the Italians of the day “virtue.” By j 


hereditary right king of Sicily, by the w’ill of Joanna II. and his 
own sword king of Naples, he fought and triumphed amid the 
exuberant development of individuality which accompanied the 
revival of learning and the birth of the modern world. When a 
prisoner in the hand.s of Filippo .Maria Vi.M'oiiti. duke of Milan, in 
1435, Alphonso persuaded his ferocious and craity c.iptor to Jet 
liiin go by making it plain that it was the ini crest of Milan not to 
prevent the victory of the rVragonese jiarty in Naples. Like a true 
prince of the Renai.s.sance he favoured men of letters, whom he 
trusted to preserve his reputation to posterity. His devotion to 
the clas.sics was exceptional even in that time. He halted his army 
in pious res{)ect before the birthjilacc of a Latin writer, carried 
Livy or Cac.sar on his campaigns with him, and his panegyrist 
Panormita did not think it an incredible lie to .say that the king 
was cured of an illness by having a few pages of (Juinlus Curtius 
read to him. The classics had not refined his taste, for he was 
amused by .setting the wandering scholars, who swarmed to his 
(ourt, to abu.se one another in the indescribably filthy Latin scold¬ 
ing matches which were then the fashion. Alphonso founded noth¬ 
ing, and after his conejuest of Naples in 14,12 ruled by his mer¬ 
cenary soldiers, and no less mercenary men of letters. His Spanish 
possessions were ruled for him by his brother John. He left his 
conquest of Naples to his Iiastard son Ferdinand, his inherited 
lands, Sicily and Sardinia, going to his brother John. 

Alphonso I. (1094-1 1S5), the first of the I’oktugulse Kings, 
son of Henry of Ifurgundy, count of Portugal, and d’eresa of 
Castile, succeeded his father in 1112, and was placed under the 
tutelage of his mother. Being proclaimed sole ruler of Portugal in 
112S, he defeated his mother's troops near Guimaraes, making her 
at the .same time his jiri.soner. He also vancjuishcd Alphonso J<ay- 
mond of Castile, his mother’s ally, and thus freed Portugal from 
dcqxmdeiKe on the crown of Leon. Next turning hi.s arms against 
the Moors, he obtained, on July 20, i 130, the \’ictor\' of Ourique, 
and immediately after was jiroclaimed king by his soldiers. He 
assembled the Cories of the kingdom at Lamego, where he recei\(‘d 
the crown from the archbisliop of Braganza; the assemlily also 
declared that Portugal was no longcT a dependency of Leon. 
Alphonso wrc'sted from (he Moors Santarem in 1146. and Li,sbon 
in 1147, Some years later he became involved in a w'ar that had 
broken out among (he kings of Spain; and in 1167 he was made 
pri.soner by the soldiers of the king of Leon, and was obliged (0 
surrender as hi.s ransom almost all (he conquests he had made in 
Galicia. In 11S4, in spite of his great age, he had still sufficient 
energy to relieve his son, Sancho, who was besieged in Santarem 
by the Moors. He died .shortly after, in iiSq. Alphonso was a man 
of gigantic stature, being, according (o some authors, 7 ft. tall. 
He is revered as a saint by the Portuguese, both on account of his 
personal character and as the founder of their kingdom. 

Alphonso 11 ., "the Fat” (1185-1223), succeeded his father, 
Sancho I. in 1211. He gained a victory over the Moors at Alcacer 
do .Sal in 1217. He w.cs e.xcomnuinicated by llonorius III. for 
tr>'ing to seize part of the Church rc'N’cnues for public purpose.s. 

Alphon.so HI. (1210-1279), son of Alphonso II., succeeded 
his brother, Sancho II., in 124S. Besides making w^ar upon the 
Moors, he wa.s, like his father, frequently embroiled with the 
Church. In his reign Algarve became part of Portugal. 

Alphonso IV. (1 2QO-1357 ) succeeded his father, Dionis, whose 
death he had hastened by his intrigues and rebellions, in 1325. 
Alphonso connived at the barbarous murder of Inez de Castro, 
who had secretly married his son, Peter. In revenge Peter devas¬ 
tated the whole of the country between the Douro and the Minho 
before he was rccomdied to his father. 

Alphonso V.. “Africano” (1432-14S1) succeeded his father, 
Edward, in 143S. During his minority he was placed under the 
regency, first of his mother, and latterly of his uncle, Dom Pedro. 
In 144S he assumed the government and married Isabella, Dom 
Pedro’s daughter. Next year, being led by what he afterwards 
discovered to be false ref>resenLalions. he declared Dom Pedro a 
rebel and defeilted his army in a battle at Alfarrobeira, in which 
his uncle was slain. In 1458, and with more numerv^us forces in 
1471. he invaded the territories of the Moors in Africa and by his 
successes there acquired his surname of "the Alrican.” On his 
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return to Portugal in 1475 he invaded Castile, where two princesses 
were disputing his succession to the throne. Alphonso was be¬ 
trothed to the princess Juana, and was proclaimed king of Castile 
and Leon; but in 1476 he was defeated at Toro by Ferdinand, the 
husband of Isabella of Castile. He sought in vain the assistance 
of Louis XL, and was compelled to abdicate in favour of his son 
John. John refused the crown, and Alphonso ruled for two years 
longer. He then retired into a monastery at Cintra. 

Alphonso VI. (1643-1683), the second king of the house of 
Braganza, succeeded his father in 1050. In 1007 he was compelled 
by his wife and brother to abdicate, and was banished to the island 
of Terceira. These acts, which the vices of Alphonso had rendered 
necessary, were sanctioned by the Cories in lOoS. 

ALPHONSO L (739-757), the first of the Kings of Spain, 

is said to have married Ormesinda, daughter of Pelayo, who was 
raised on the shield in Asturias as king of the Goths after the Arab 
contjuest. He is also said to have been the son of I’eter, duke of 
Cantabria. It is not improbable that he was, in fact, an hereditary 
chief of the Basques, but no contemporary records e.xist. His 
title of “the Catholic” itself may very well have been the invention 
of later chronicles. 

Alphonso II. (789-842), his reputed grandson, bears the name 
of “the Chaste.” The Arab writers who .speak of the Spani.sh kings 
of the north-west as the Bcni-AIfons, appear to recognize them as 
a royal stock derived from Alphonso I. The events of his reign 
are in reality unknown. Poets of a later generation invented the 
story of the secret marriage of his sister Ximena with Suncho, 
count of Saldana, and the feats of their son, Bernardo del Carpio. 
Bernardo is the hero of a cantar dc j^esta (chanson de geste) writ¬ 
ten to please the anarchical spirit of the nobles. 

The first glimmerings of mediaeval Spanish history begin with 
Alphonso III. (866-914) surnamed “the Great.” Of him nothing 
is really known except the bare facts of his reign, and of his com¬ 
parative succe.ss in consolidating the kingdom known as “of Gali¬ 
cia,” or “of Oviedo.” during the weakne.ss of the Omayyad 
princes of Cordova. Alphonso IV. (924-931) has a faint person¬ 
ality. He resigned the crown to his brother, Ramiro, and went into 
a religious house. A certain instability of character is revealed by 
the fact that he took up arms against Ramiro, having repented of 
his renunciation of the world. He was defeated, blinded, and sent 
to die in the cloister of Sahagun. It fell to Alphonso V. (999- 
1028) to begin the work of reorganizing the Christian kingdom of 
the northwest after a most disastrous period of civil war and Arab 
inroads. Enough is known of him to justify the belief that he 
had some of the qualities of a soldier and a state.sman. His name, 
and that of his wife Geloria (Elvira), are associated with the grant 
of the first franchises of Leon. He was killed while besieging the 
towm of Vi.seu in northern Portugal, then held by the Mohamme¬ 
dans. (See also Spain : From A.D.406 to the Conquest of Granada.) 

With Alphonso VI. (1065-1109) we come to a sovereign of 
strong personal character. Much romance has gathered round his 
name. In the cantar de gesta of the Cid he plays the part attrib¬ 
uted by mediaeval poets to the greatest kings, to Charlemagne him¬ 
self. He is alternately the oppressor and the victim of heroic and 
self-willed nobles—the idealized types of the patrons for whom the 
jongleurs and troubadours .sang. (See Spain : From A.D. 406 to the 
Conquest of Granada.) He is the hero of a cantar de gesta 
which, like all but a very few of the early Spanish song.s, e.g., the 
cantar of Bernardo del Carpio, and the Infantes of Lara, exists 
now only in the fragments incorporated in the chronicle of Al¬ 
phonso the Wi.se, or in ballad form. His flight from the monastery 
of Sahagun. where his brother Sancho endeavoured to itnpri.son 
him, his chivalrous friendship for his host Almamun of Toledo, 
Caballero aunque mon, a gentleman although a Moor, the passion¬ 
ate loyalty of his vassal, Peranzulcs, and his brotherly love for 
his sister, Urraca of Zamora, may owe something to the poet who 
took him for hero. They are the answer to the poet of the nobles 
who represented the king as having submitted to take a degrading 
oath at the hands of Ruy Diaz of Bivar (the Cid), in the church 
of Santa Gadca at Burgos, and as having (hen persecuted the brave 
man who defied him. When every allow'ance is made, Alphonso VI. 
stands out as a strong man fighting for his own hand, Which in his 


case wa'^ the hand of the king whose interest was law and order, 
and who was the leader of the nation in the reconquest. On the 
Arabs he impressed him.self as an enemy very fierce and astute, 
but as a keeper of his word. A story of Mohammedan origin, which 
is probably no more historical than the oath of Santa Gadca, tells 
of how' he allowed himself to be tricked by Ibn Ammar, the fa¬ 
vourite of A 1 Motamid. the king of Seville. They played che.ss for 
an extremely beautiful table and set of men, belonging to Ibn 
Ammar. Table and men were to go to the king if he won. If Ibn 
Ammar gained he was to name the stake. The latter did w'in and 
demanded that the Chri.stian king should si)arc Seville. Alphonso 
kept his word. Whatever truth may lie twhind the romantic tales 
of Christian and Mohammedan, we know that Alphonso repre¬ 
sented in a remarkable way the two great influences then shaping 
the character and civilization of Spain. At the instigation, it is 
said, of his .second wife, Constance of Burgundy, he brought the 
Cistercians into Spain, established them in Sahagun, chose a 
French Cistercian, Bernard, as the first archbi.shoj) of Toledo 
after the reconquest in 1085, married his daughters, legitimate 
and illegitimate, to i'rench princes, and in every way forwarded 
the spread of French influence—then the greatest civilizing force 
in Europe. He also drew Spain nearer to the papacy, and it was 
his decLsion which establi.shed the Roman ritual in place of the old 
missal of Saint Isidore—the so-called Mozarabic. On the other 
hand he was very open to Arabic influence. He protected the Mo¬ 
hammedans among his subjects and struck coins with inscriptions 
in Arabic letters. After the death of Constance he perhaps mar¬ 
ried, and he certainly lived wdth Zaida, said to have been a daugh¬ 
ter of “Benabet” (.M Motamid), Mohammedan king of Seville. 
Zaida, who became a Chri.stian under the name of Maria or Isabel, 
bore him the only son among his many children, Sancho, whom 
Alphonso de.signed to be his successor, but who was slain at the 
battle of Ucles in 1108. Women play a great part in Alphonso’s life. 

Alphonso VH., “the Emperor” (1126-1157), is a dignified 
and .somewhat enigmatical figure. A vague tradition had always 
assigned the title of emperor to the sovereign who held Leon as 
the mo.st direct representative of the Visigoth kings, who were. 
themselves the representatives of the Roman empire. But though 
given in charters, and claimed by Alphonso \T. and the Battler, 
the title had been little more than a flouri.sh of rhetoric. Alphonso 
VII. was crowned emperor in 1135, after the death of the Battler. 
The weakness of Aragon enabled him to make his superiority 
effective. He appears to have striven for the formation of a 
national unity, which Spain had never jiosscs.scd since the fall of 
the Vi.sigoth kingdom. The elements he had to deal with could 
not be welded together. Alphonso was at once a i)atron of the 
Church and a protector if not a favourer of the Mohammedans, 
who formed a large part of his subjects. His reign ended in an 
unsuccessful campaign against the rising power of the Almohadcs. 
Though he was not actually defeated, his death in the Pass of 
Muradel in the Sierra Morena, while on his way back to Toledo, 
occurred in circumstances which showed that no man could be 
what he claimed to be—“king of the men of the two religion!?.” 
His personal character docs not stand out with the emphasi.s of 
tho.se of Alphonso VI. or the Battler. Yet he was a great king, the 
type and, to some extent, the victim of the confusions of his age— 
Christian in creed and ambition, but more than half oriental in his 
household. 

Alphonso VHl. (1158-1214), king of Castile only, and grand¬ 
son of Alphomso VII., is a great name in Spanish hi.story, for he 
led the coalition of Chri.stian princes and foreign ermsaders which 
broke the power of the Almohades at the battle of the Navas de 
Tolosa in 1212. The events of his reign are dealt with under 
Spain. His personal history is that of many mediaeval kings. He 
succeeded to the throne on the death of his father, Sancho, at the 
age of a year and a half. Though proclaimed king, he was regarded 
as a mere name by the unruly nobles to whom a minority was con¬ 
venient. The devotion of a squire of his household, who carried 
him on the pommel of his saddle to the stronghold of San Esteban 
de Gormaz, saved him from falling into the hands of the contend¬ 
ing factions of Castro and Lara, or of his uncle, Ferdinand of Leon, 
who claimed the regency. The loyalty of the town of Avila pro- 
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tcc'ted hih youth. He was barely 15 when he came forth *to do a 
man’s work by restoring; his kingdom to order. It was only by a 
surprise that he recovered his capital, Toledo, from the hands of 
the Laras. His marriage with Leonora of Afjuitaine, daughter of 
Henry II. of Lnglaiid, brought him under the inlluenee of the 
greatest governing intellect oi his time. Alphonso Vill. was the 
founder of the lir.st Spani.sh university, the studium generate of 
Valencia, which, howa-vi r, did not survive him. 

ALPiioNSO iX. of Leon, first cou.sin of Alphonso 

VI 11 , of Castile, and numbered next to him as being a junior mem- 
hcr of the family (see the article SeaiN for the divi.sion of the 
kingdom and the relationship!, i.s said by Ibn Khaldun to have 
been called the “Ilaboso ’ or .Slobberer, becairse he was subject to 
fits of rage, during which he foatned at the mouth. Though he 
took a part in the w'ork of (he reconc|Lie.st, (his king is chiefly 
remembered t)y the ditticult ies into which his successive marriages 
led him with the {)ope. He was first married to his cousin, Teresa 
of Portugal who bore him two daughters atid a son who died 
young. The marriage wa.s di'ciarcd null by the pope, to whom 
Alphon.so paid no attention till he was presumably tired of his 
w'de. It cannot have been his conscience which constrained him 
to leave I'eresu, tor his next step was to marry lierengaria of Ca.s- 
tile, who was his second cousin. 1 or this act of contumacy the king 
and kingdom were plai ed under interditt. The pope was, however, 
(ompelled to niodity his mea.sures by the threat that if the people 
could not obtain the services of religion they would not support 
the clergy, aiui that heresy would spread. The king was left under 
interdict personally, l)Ut to tliat he; showed himself indifferent, 
and be had the sujiport of his clergy- ib-rengaria left him after the 
birth of five childien, and tin; king then returned to Teresa, to 
whose daughters he Irtt bis kingdom by will. 

Ai.PiroNSe El Sabio, or “the Learned" (1252-1 gS.;). is per¬ 
haps the most interesting, though he was far from being the most 
callable, of the .Spani.-h kings of the middle nge.s. (lor his merits 
ns a writer ire Spanish LANou.Ani; am) Litfraitki-:.) His 
scientific fame is based mainly on his encouragement of astronomy. 
As a ruler he showed legislative capacity, and a very commendable 
wish to provide his kingdom.s with a code of lawes and a con.sisfent 
judicial system. The I'liero Rial w’as undoubtedly his W'ork, and 
he began the code called the Sii tr ibirtidus, which, however, was 
only promulgated by his grent-gr.indson. Hi.s descent from the 
Hohenstaufen, through his mother, a daughter of the em|»en)r 
riiilip, gave him claim.s to represent the Siiabian line. The choice 
of (he (lermari electors, after (he death of Conrad IV. in 1254, mis¬ 
led him inic) wild schemes which never lock effect, but caused 
immense expense. 'I'o obtain money he deba.sed the coinage, and 
then endeavoured to prevc'nt a rise in prices by an arbitrary tariff, 
d'he little trade of his dominions was ruined, and the burgher.s and 
Iieasants were deeply offciidcai. His nobles, W’hom he tried to cow 
iw sporadic acts ot violc-mc, rebelled against him. His second son, 
Sancho, enforced his i laim (o lie heir, in preference to the children 
of I'erdinaiitl de l.i Cerda, the C'lder brother, who died in Alphonso's 
life. Son and nobles alike supported the Moors, when he tric-d to 
unite the nation in a crusade; and when he allied himself with the 
ruler.s of Morocc o they denounced him as an enemy of the faith. 
A react ion in his favour was beginning in his later days, hut he died 
defeated and descrtecl at Seville, leaving a will by which he en¬ 
deavoured to exc lude Sam ho. 

Ai.piroNso XI, (1312-1350) is variously known among Spanish 
kings as the Avenger or the Implacable, and as “he of the Rio 
Salaclo." The first two names he earned by the ferocity with 
which he rc'pressed the disorder of the nobles after a long minority; 
the third, by his victory over the last formidable African invasion 
of Spain in 1340. The- chronicler who records his death prays that 
“God may be merciful to him. for he was a very great king.” The 
mercy was needc'ci. Alphonso XL never went to the insane 
lengths of his son. Peter the Cruel, but he could be abundantly sul- 
tanesqiu! in his methods. He killed for reasons of state, without 
form of trial, while his open neglect of his wife, IVIaria of Portugal, 
and his ostentatious passion for Leonora de Guzman, who bore 
him a large family of sons, set Peter an e.T,iniple which he did not 
fail to belter. It may be that his early death, during the great 


plague of 1350, at the siege of Gibraltar, only averted a desperate 
struggle with his legitimate son, though it was a misfortune in that 
it removed a ruler of eminent capacity, who understood his sub¬ 
jects well enough not to go too far. 

Brni ioGRAiuiy. —The Jives of all the early kings of Spain will be 
touMcl in the general histories (see the article Spain; Bibliography), 
of which the mo.st lru.stw’orthy is the Anales de la Corona de Aragon, 
hv Geronimo Zurita (Saragos.sa, 1610). See also the Chronicles of 
the King.s of Castile in the; Bibliotera de Aulores Espaholes de Riva 
dcncyra (1846-80, vol.s. Ixvi., Ixviii., Ixx.). (D. H.) 

ALPHONSO Xn. (1857-1885). first of the Kings of All 
Spain, son of Isabella II, was born on Nov. 28, 1857. When 
f^)ueen Isabella and her husband, Maria Fernando Francisco de 
A.ssi.si, eldest son of the duke of Cadiz, were forced to leave 
Spain by the revolution of 1868, he accompanied them to Paris, 
and from thence he was sent to the Thcrcsianum at Vienna to 
continue his studios. On June 25, 1870. he was recalled to Paris, 
where his mother abdicated in his favour, in the presence of a 
number of Spani.sh nobles who had followed the fortunes of the 
exiled queen. He a.ssumed the title of Alphonso XII.; for al¬ 
though no king of uitited Spain had previously borne the name, 
the Spanish monarchy W'as regarded as continuous with the more 
ancient monarchy, represented by the ir kings of Leon and 
('astile already referred to. Shortly afterwards he proceeded to 
Sandhurst to continue his military studies, and while there he 
is.sued. on Dec. i, 1874, in reply to a birthday greeting from his 
followers, a manifesto proclaiming himself the sole representative 
of the Spanish monarchy. At the end of the year, when Marshal 
Serrano left Madrid to take command of the northern army, 
(Jeneral Martinez Camjios entered Valenria in the king’s name. 
Tliercui)on the president of the council resigned, and jiowcr 
was transferred to the king’s [ihuiipotcntiary and adviser, Cano\as 
del (kistillo. In 1S76 ti vigorous campaign against the t.’arli.sts. in 
which the young king took part, resulted in the defeat of Don 
(.'arlos and his abandonment of the struggle. Pearly in 1878 
Aljdionso married his cousin. Princess Maria de las Mercedes, 
daughter of the due de Monipensier, l)ut .she died within si-x 
months of her marriage. Towards the end of the same year a 
x'oung workman of Tarragona, Oliva Marcousi, bred at the king 
in Madrid. On Nov. 29, 1879, he married Maria Christina, 
flaughter of the archduke Charles r'erdinnncl. During the honey¬ 
moon a pastrycook named Otero tired at the young sovereigns as 
they were driving in Madrid. The children of this marriage were 
Maria de las Mercedes, titular queen from the death of her 
father until the birth of her brother, born on Sept, ii, 1S80, 
married on Feb. 14, 1901, to Prince Carlos of Bourbon, died on 
Oct. 17, 1904; Maria Teresa, liorn on Nov. 12, 1882. married to 
Prince I’erdinand of Bavaria on Jan. 12, 1906; and Alphonso. 
In t8Si the king refused to sanction the law by which the min¬ 
isters w'ere to remain in office for a fixed term of 18 months, 
anil upon the consequent resignation of Canovas del Castillo, 
he summoned Sagasta, the Liberal leader, to form a cabinet. 
Alphon.so died of phthisis on Nov. 24, 1885. Coming to the throne 
at such an early age, he had .served no apprcnliceshij) in the art of 
ruling, but he possessed great natural tact and a sound judgment 
ripened by the trials of e.xile. In his short reign peace was estab¬ 
lished both at home and abroad, the finances were well regulated, 
and the various administrative services were placed on a basis 
that afterwards enabled Spain to pass through the disastrous w'ar 
with the United States without even the threat of a revolution. 

ALPHONSO XIII. ( 1886-1041), king of Spain, was born in 
Madrid, May 17 1S86, the posthumou.s son of Alphonso XII. Be¬ 
longing to the House of Bourbon-Habsburg, he was baptized as 
Leon Fernando Maria Jaime Isidore Pascual Antonio. Born a 
king, he was proclaimed at birth sovereign under the regency of his 
mother. Great care was taken to remedy the delicacy of his 
physique, with the result (hat in his i6th year he was hale and 
vigorous. His education was not neglected. He mastered thor¬ 
oughly English, French and German and acquired a fair know¬ 
ledge of history and the elements of agriculture. 

On coming of age in 1902 Alphonso XIII, endeavoured to get 
into touch with hi.s subjects in various provinces of his realm, 
entered into personal relations with the representatives of science^ 
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art, and labour and sought everywhere to awaken enterprise and 
encourage ettort. In 1905 he visited Austria, Germany, England 
and France. One day while driving in Paris, with the president 
of the French republic, he narrowly escaped death from the 
bomb of an unknemm criminal. 

On May 31 1906, Alphonso married Victoria Eugenie, daughter 
of Princess Henry of Battenberg, and granddaughter of Queen 
Victoria. On the same day a bomb was thrown at their carriage 
by Mateo Morral, but happily neither of the sovereigns was in¬ 
jured. After the birth of his eldest son Alphonso (1907-1938), 
who was proclaimed prince of the Asturias, the king renewed 
his travels in Spain, France and England, and at the close of 
the undecided African campaign of 1909 visited Melilla, where 
he familiarized himself with the scenes of the fighting. At the 
funeral of his murdered premier, Canalejas, Alphonso XIII. fear¬ 
lessly followed the coffin on foot amid a great concourse of 
people. In April 1913, when returning from the ceremony of 
the oath to the national flag in Madrid, the king was fired at 
three times and again he escaped unhurt. His coolness and digni¬ 
fied behaviour on this occasion won for him enthusiastic ovations, 
and the generosity that prompted him to commute the death 
sentence on his w'ould-be assassin intensified his popularity. 

In the early days Alphonso had been singled out as the innocent 
symbol of an odious regime, but later he was charged with being 
the fomentor of a shameful system of favouritism. The Melilla 
campaign brought home the evils of bad government alike to the 
listless masses, who furnished the blood and money to carry it 
on, and to the officers’ corps, who complained that rewards and 
promotion were lavished on drones while those who bore the 
brunt of the struggle were systematically ignored; and the 
monarch’s popularity began to decline. By way of lessening the 
dissatisfaction the king, after a visit to President Poincare, 
announced Spains adherence to the Franco-Anglo-Russian 
entente respecting Morocco (1913) and in the same year he 
strove to settle the Catalonian difficulty by adopting decentraliza¬ 
tion and bestowing a large measure of autonomy on various prov¬ 
inces for administrative purposes. But the Morocco problem 
seemed perennial and the concession of home rule failed to satisfy 
the extremists in Catalonia, who forthwith clamoured for a degree 
of political independence incompatible with Spanish unity and 
destructive of their own economic prosperity. 

Then it wa.s that Antonio Maura (g.v.), having outgrown 
parties and factions, emerged as one of the few genuine states¬ 
men produced by Spain in modern times. His measures of reform 
were root-reaching, but he was thwarted by the machinations of 
his adversaries, the perfidy of his partisans, and his own lack 
of peremptory energy, and was therefore unable to enforce the 
restraints prescribed by the Constitution. With the failure of 
Maura’s experiment the last flicker of hope for Spain seemed 
extinguished. The position of the king became increasingly dififi- 
cult, notwithstanding his efforts to better it. At the outbreak 
of the Portuguese revolution his official attitude, despite his 
dream of an Iberian union and the temptation to realize it, was 
irreproachable, and during the War of 1914-18, when Spain’s posi¬ 
tion was superlatively difficult, the king remained scrupulously 
neutral and rendered immense services to the cause of humanity. 

At home, he was less fortunate. The war, by depriving the Rif 
tribes of arms and ammunitions, had placed them at the mercy 
of Spain, but the parliamentarians allowed the opportunity to 
slip and the Moors bled the nation white (see articles, Morocco 
and Spain). The monarch was held partly responsible for this 
disaster and also for the serious abuses prevalent throughout the 
army and the Government. Education was almost non-existent; 
the army was inefficient; the navy a fiction; justice itself was a 
sham and a snare, and the nation was but a shuttlecock in the 
hands of two parties tossed between hopeless ineptitude and in¬ 
satiable greed. Discerning no prospect of redress, the officers* 
corps, which was the only organ of remedial action in the penin¬ 
sula, drafted a reform program and through the intermediary 
of the Infantry Union summoned the Government in June 1917 
to accept it without restriction or delay. The arrest of its spokes¬ 
men only served to reveal the solidarity of the army while the j 


impotence of the cabinet and the triumph of the officers dealt 
a blow to parliamentary government from which it did not re¬ 
cover. But before its final collapse the rulers allowed a tidal 
wave of syndicalist terrorism to invade Catalonia and render 
normal existence impossible there. 

At this conjuncture Gen. Primo de Rivera (q.v.), aided by 
a group of resolute comrades and trusting in the king’s official 
acquiescence in an accomplished fact, seized the reins of power, 
dismissed the cabinet, proclaimed the directorate, suspended the 
Constitution, introduced censorship, and supi)resscd for the time 
syndicalism, separatism, and wholesale assassination. After two 
years’ tenure of office he lost the support of some of his partisans 
and aroused the active hostility of many passive adversaries, 
while conspiracies were hatched in Paris, Barcelona and Madrid, 
some for the purpose of assassinating the king, in June 1925, 
others with the object of overturning the directorate in Nov. 
1925. In Sept. 1927 the king authorized Primo de Rivera to 
convene a consultative national assembly consisting mainly of 
supporters of the dictator, for the purpose of drawing up a 
Constitution. Primo de Rivera tried to inaugurate a less dicta¬ 
torial regime but was forced to resign, Jan. 28, 1930, before he 
could bring it into effect. When the Republicans secured a great 
majority in the 1931 elections, Alphonso, refusing to abdicate, 
was outlawed and fled the country. He never returned in his life¬ 
time to Spain, though Gen. Francisco Franco re-instated him as a 
Spanish citizen and, by a decree of Ajiril 24, 1939, restored his 
property which had been confiscated in 1932 by the Republican 
government. He died Feb. 28, 1941 at Rome, and was buried in 
the Escorial. (E. J. D.; X.) 

ALPHONSUS A SANCTA MARIA, or Alphonso de 
Cartagena (1396-1456), a Spanish historian, was born at Cartha- 
gena, succeeded his father, Paulus, as bishop of Burgos, and was 
sent by John II. of Castile to the Council of Basle in 1431. 

His principal work is Rerum Uispanorum Ronmnorum im- 
peratorum, sumvtorum pontificiim, fwc non return Francorum 
anacephalrosis, a history of Spain from the earliest times down 
to 1456; it was printed at Granada in 1545, and in the Rerum 
Ilispanicarum Scriptores aliquot, ]jy R. Bel (Frankfort, 1579). 

ALPINI, PROSPERO, or Prosper Alpinus (1553-1617), 
Italian physician and botanist, was born at Marostica, in the 
republic of Venice. During a three years’ residence in Egypt 
as physician to the Italian consul in Cairo he studied the palm- 
tree, and he seems to have deduced the doctrine of the sexual 
difference of pbnts, which was adopted as the foundation of 
the Linnaean system. He says that “the female date-trees or 
palms do not bear fruit unless the branches of the male and 
female plants are mixed together; or, as is generally done, unless 
the dust found in the male sheath or male flowers is sprinkled 
over the female flowers.” In 1593 he was appointed profcs.sor 
of botany at Padua. He wms succeeded in the botanical chair 
l)y his son Alpino Alpini (d. 1637). His be.st-known work is 
De Plantis Aegypii liber (Venice, 1592). His De Mcdicina 
E^yptiorum (Venice, 1591) is said to contain the first account 
of the coffee plant published in Europe. 

ALPi^ the collective name for one of the great mountain sys¬ 
tems of ifuropc stretching from the Gulf of Genoa to Vienna, and 
rising between the plains of northern Italy and of southern Ger¬ 
many. The Alps do not present so continuous a barrier as the 
Himalayas, the Andes or even the Pyrenees. They are less exten¬ 
sive than the Urals or the Scandinavian highlands. They are 
formed of numerous ranges, divided by comparatively deep val¬ 
leys. This mountain mass forms a broad band, convex towards 
the north, while most of the valleys lie between the directions 
west to east and south-west to north-cast. Many deep transverse 
valleys intersect the prevailing direction of the ridges and facil¬ 
itate the passage of man, animals and plants, as well as of cur¬ 
rents of air which mitigate the contrast that would otherwise be 
found between the climates of the opposite slopes. The derivation 
of the name Alps is uncertain; in all parts of the great chain 
itself the term Alp (or Aim in the Eastern Alps) is strictly ap¬ 
plied to the high mountain pastures {see Alp), and not to the 
peaks and ridges of the chain. 
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Limits of the Alps. —If we merely desire to distinguish the 
Alps from minor ranges the best limits are on the west (strictly 
speaking, south ), the (’ol d'Altarc or di Cadibona (1.624ft.;, lead¬ 
ing from Turin to Savona and Genoa, and on the east the line of 
the railway over the Semmering Pa.ss (3,?isft.) from Vienna to 
Marburg in the Mur valley, and on by Laibach to Trieste. An 
Italian commission in 1926 placed the limit on the east at a line 
from Vienna through Graz to Fiume. Hut if we confine the term 
to those parts where the height is sufficient to support perpetual 
snow, the limit to the west will bc' the Col di Tenda (0,145ft.), 
leading from Cuneo (Com) to Ventimiglia, while on the east our 
line will be the route over the Radstadter Tauern (5,702ft.) and 
the Katschherg (5^4fl.) from Salzburg to Villach in Carinthia, 
and thence by Klagenfurt to Marburg and so past Laibach in 
(,'arniola on to Trieste. 

On the north side, the Alps fin either sense) are definitely 
hounded by the Rhine from Hasle to the Lake of Con¬ 
stance, the plain of Bavaria and the low foot-hills from Salzburg 
to the neighbourhood of V ienna. The waters of the northern slope 
of the Alps find their way either into the North sea through the 
Rhine, or ii:to the Black .sea by means of the Danube, not a drop 
reaching the Baltic .sea. On the south side the mountains from 
near Turin to near Trieste suh'^ide into the great plain of Pied¬ 
mont, I.omhardy and Venelia. The trui* west section of the Alps 
runs, from near Turin to the t'ol di Tenda, in a southerly direc¬ 
tion, then bends east to the Col d’Altare, which divides it from 
the Ajiennines. 

Divisions. —The Alps consist of a main chain, with ramifica¬ 
tions, and of several minor chains. They form a single connected 
whole* as contrasted with the plains at their base, the only breaks 
in them being mountain passes at high altitudes. For the sake of 
convenience the best marked passes have long been used to serve 
as limits within the chain, whethc'r to distingui.sh several great divi¬ 
sions or to break up these into smaller ones. W. A. B. Coolidge’s 
system considers only its tojiographical aspect, I'he divisions 
given lie between the Col di 'I'c'nd.i and the route over the Rad¬ 
stadter Tauern. Three m.iin divisions are generally distinguished: 
the Western Aljis, extending from the Col di dVnda to the Simplon 
Pass; the C'entral Alps from the Simplon f’ass to the Reschen 
Scheideck Pass, and tlie Eastern Al[)S from the latter to the Rad¬ 
stadter Tauern route, with a bend outwards towards the south¬ 
east in order to include the higher summits of the South-Eastern 
Alps. Assuming these divisions, it is found convenient to sub¬ 
divide the whole mountain .system into 18 smaller groups—5 in 
the Western AIjis, 7 in the C’eniral Alps and 6 in the Eastern 
AI|)s. These, with the limits of each subdivision, are as follow:— 

il'rsfrrn Alps. —'I'he Maritime Al[is (from the Co! di Tenda 
to the Col de rArgenti^re). The Cottian Al[)s (from the Col de 
rArgenti(*re to the Mont Cenis Pass and w'est to the Col du 
Galihier). The Dauphine Alps (from the Col du Galihier, west¬ 
wards and southwards). The Graian Alps (from the Mont Cenis 
to the Little St. Bernard Pass). These are usually divided into 
three groups, the Central (the watershed between the two passes 
named), the Western or French, and the Eastern or Italian. The 
Pennine .Alps (from the Little St. Bernard to the Simplon Pass). 

Central Alps .—The Bernese Alps (from Lake Geneva to the 
Furka Pass, the Reuss valley and Lake Lucerne). The Lepontinc 
Alps (from the Simplon to the Sicliigen and south to the Furka 
and the Oheralp Pas.ses). The eastern portion of this range is 
sometime.s named the Adulu Alps (from the St. Gotthard to the 
Spliigen Pass). The Tdcli Range (from the Oberalp to the Klau- 
sen Pass). The Glarus Alps (north of the Klausen Pass). The 
Bernina Alps (from the Maloja to the Rcschcn Scheideck and the 
Stelvio, south and east of the Val Bregalia and of the Engadine 
and north of the Valtcllina). The .\lbula Range (from the Spliigen 
to the Fluela Pass, north and west of the \'al Bregalia and of the 
Engadine). The Silvrotta and Rhiitikon Ranges (from the Fluela 
to the Rcschen Scheideck and the Arlberg Pass). 

Eastern Alps .—The Alps of Bavaria. Vorarlberg and Salz¬ 
burg (north of the Arlberg Pass, Innsbruck, the Pinzgau and the 
Enns valley). The Central Tirol Alps (from the Brenner to the 
Radstadter Tauern Pass, north of the Drave valley and south 


of the Pinzgau and the Enns valley). This includes the Zillerthal 
and the Tauern ranges. The Ortlcr, Stubai and Octzthal ranges 
(from the Reschen Scheideck and the Stelvio to the Brenner Pass, 
south of the Inn valley, and north of the Tonale Pass). The Lom¬ 
bard Alps (from Lake Como to the Adige valley, south of the 
V'altellina and the Aprica and the Tonale Passes). This divi.sion 
includes the Adamello, Presanella, Brenta and Bergamasque 
ranges. The Dolomites of south Tirol (from the Brenner to the 
Monte Croce Pa.ss, and south of the Pustcrthal). The South- 
Eastern Alps (east of the Monte Croce Pass). This division in¬ 
cludes the Julian, Carnic and the Karawanken Alps. 

In 1926 an Italian commission considered the subdivision of 
the Alps and their sugge.stions embodied several modifications 
of the above. (See Douglas W. Fre.shficld, GVo.t^. Journ. Jan. 
1928, p. 37.) 

Geology and Structure.—The Alps form but a small portion 
of a great zone of crum[)ling which stretches in a scries of curves 
from the Rif mountains of Morocco to beyond the Himalayas. 
The whole group of mountains may be conveniently called the 
AIpine-Himalayan group. Within this zone the crust of the earth 
has been ridged up into a complex series of creases and folds, out 
of which the great mountain chains of southern Piurope and Asia 
have been carved by atmosj)heric and other agencies. Superficially, 
the continuity of the zone is broken at intervals by gaps of greater 
or less extent; these are due in part at least to the subsidence of 
portions of the folded hell and their subsequent burial by more 
recent accumulations. Such a gai) is that between the Alps and 
the Garpathians. 

This mountain sj^stem, which stretches a quarter of the way 
across the globe, is formed not of a .single fold of the trust hut of 
a number of such, often parallel to one another and to the general 
direction (trend) of the chain. The mountains of southern Europe 
are an exception to the last statement, for we find that five great 
mountain .systems radiate from the Alps themselves. One arm 
stretches east through the Carpathians and another to the south¬ 
east through the Dinaric Al|).s. The latter pass(*.s through Candia 
and Rhodes into the Taurus mountains, where it is joined by the 
continuation of the Carpathian branch, and cast into the Iran 
Plateau and the Himalayas. 'Phis arm appears to cross southern 
China whilst there is a loop to the south forming the Burmese- 
Malayan arc. The third arm stretches west from the mountains 
of Provence into the Pyrenees and the northern Spanish high¬ 
lands; a fourth through Liguria, Corsica, Elba, the Ajiennines, 
Sicily, the Balearic Islands, the Eactic Cordillera, across the 
Strait of Gibraltar and into the Rif mountains of Morocco. This 
latter demarcation of the fourth arm is according to Stauh, but 
Koher considers the Bactic Cordillera as part of the Provencc- 
Pyrences branch, and thinks that the Apennines branch continues 
by way of Sicily directly into the Rif mountains. A fifth 
narrow chain stretches from Grenoble into the Jura moun¬ 
tains. These several chains, forming one great mountain system, 
were uplifted during the same period of earth-movement and by 
the same .set of causes. Each branch is in a certain sense a sepa¬ 
rate unit but each is represented in the Alps which is the narrowest 
])ortion of the whole mountain belt, and in consequence every 
a.spcct of the geology of the Alps is of paramount importance when 
the whole chain is considered. 

Sedimentary rocks form a large part of the Alps. These range 
from the Trias to the Miocene, but older rocks (Permian, Carbon¬ 
iferous, Devonian, Silurian and possibly Cambrian) also occur 
and are of considerable importance, especially in the Eastern 
Alps. Cr>’stallinc gnei.sses and schists and igneous rocks also occur. 
There are many rock types of local importance which need 
special mention. Here we find the characteristic Tertiary rocks, 
Molassc, Nagelfluh and Flysch. The former consists of a remark¬ 
ably uniform scries which crops out along the northern border 
of the Alps in the Great Swiss plateau. To the south of this is 
the Flysch zone which attains more important dimensions in the 
east than in the west. Other types which have commanded uni¬ 
versal interest are the Gosau beds, Verrucano and Schistes Lustres. 
An intensive study of the geologv' and structure of the Alps has 
been carried out during the last decade. 
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The Alps stand upon the site of a geosyncline which, from late 
Carboniferous times, through the whole of the Mesozoic period 
until the Miocene period, existed between the Eurasian (Foreland) 
landmass to the north and the African (Hinterland) landmass to 
the south. The sea which occupied this depression has been called 
by Suess and others the “Tethys.” Great thicknesses of deposits 
were laid down in it. causing the floor to sink and thus enabling the 
sediments to be deposited at approximately the same depth below 
the sea level. Tcrmier compared this geosyncline to a huge vice, 
the jaws of which moved slowly inwards coni urrently as deposition 
was taking place between them. 'Fhe Hinterland moved north¬ 
ward tow'ard the Foreland. Argand ha.s suggested that, by this 
movennent two geanticlines (arches) arose within the geosyncline, 
thus bringing about the following subdivision:—the Valais Geo- 
scncline (north), the Brian(.'onnais Geanticline, the Piedmont 
Geosyndine, the Dolin Geanticline and the Canavese Geosyncline. 
The tw'o geanticlines continued to increase in size as compression 
proceeded during the whole of the Mesozoic period until the cul¬ 
mination of the movement in the Miocene. The compression was 
so great that the geanticlines rose completely out of the Tethys 
and were driven northw'ard on to the Foreland in the form of 
huge recumbent folds, to W'hich the name of “Nappes” is given. 
The geanticlmes can now' be identilied in the Pennine Alps as the 
Great St. Bernard Nappe and the Dent Blanche Nai)pe. Further, 
the rise of these tw'o structures also brought about the formation 
of other structures within the Alpine geosynclines; the Great 
St. Bernard Nappe forcing upward and forward the three Simplon 
Nai)pes which lie beneath it, and the Dent Blanche Nappe simi¬ 
larly bringing into being the Monte Rosa Nappe. There are thus 
in the Pennine Alps six major tectonic elements which arose from 
the Alfjine geosyncline. 

Ajjart from these, the I'ortdand and the Hinterland both played 
important roles and large tracts of the mountains belong to these 
divisions. Sedimentary rocks wrre laid down in epicontinental 
seas upon the penei^lained Hercynian surfaces of these continental 
masses and the.se rocks, as well as the fundamental crystalline 
rocks, were affected by the Alpine earth-movements. The north¬ 
ward movement of the Hinterland was so great that portions of it 
were driven completely over the geosynclinal rocks on to the 
Foreland itself. Sedimentary roi ks of the same age belong to the 
I'orcland, the Hinterland and the Geosyndine, hut there are dis- 
lin('t differences in facies between them as well as differences 
within each group. Recumbent folding and overthrusting are com¬ 
mon throughout the whole of the Alj)s, but the particular type of 
structure found in any locality depends upon the nature of the 
rocks and their location in one or other of (he main divi.sions. 

From a geological point of view it is convenient to divide the 
Al[)s into Western Alps and Eastern Alps along the Rhine-line 
(a north-south line through the Lake of Constance, Coire and the 
Septimer Pass). The following is a summary of the chief tectonic 
divisions;— 

Western Alps.— (a) The Jura mountains; (b) the great Swiss 
plateau of Tertiary rocks; (c) the Prealps, with exotic Palaeozoic, 
Mesozoic and Tertiary rocks; {d) the zone of the high Calcareous 
Alps of Switzerland (the Helvetide zone of Staub); (e) the “zone 
of Mont Blanc” in which are the crystalline Hercynian massifs, 
Mercantour, Pelvoux and Belledonne, Mont Blanc and Aiguilles 
Rouges, Gotthard, Aar and Gastern-Erstfcld (the Autochthonous 
massifs of Heim); (/) the Pennine zone, in which occur the Pen¬ 
nine Nappes (Pennides of Staub); (g) the zone of the “Inner 
Roots,” containing the “roots” of the Pennine, Austride and Dina- 
ride Nappes. 

Eastern Alps.— (a) The great Swiss plateau with Tertiary 
rocks; (b) the northern Flysch zone (the East Alpine equivalent 
of the zone of the high Calcareous Alps); (c) the zone of the 
Eastern Alps; (i) the northern Limestone zone of Tria.ssic, Juras¬ 
sic and Cretaceous rocks; (2) the Greyw'ackc zone of schists and 
limestones of Palaeozoic age; (3) the central zone, forming the 
chief mountain tracts of the Eastern Alps and built up chiefly of 
Austride Nappes; (4) the Pennine “windows” which occur within 
the central zone and in which Pennine Nappes are found; (d) the 
Dinaride zone in which the Dinaride Nappes occur and which is 


formed of Palaeozoic and Mesozoic rocks and several plutonic 
intrusions. 

Of these divisions the Jura mountains, the great Swiss plateau, 
the zone of the high (^alcareous Alps, the northern Flysch zone 
and the “zone of Mont Blanc” belong to the Foreland; the Pen¬ 
nine zone, the Pennine “windows” and part of the zone of the 
“Inner Roots” belong to the Alpine geosyndine, whilst the north¬ 
ern Limestone zone, the Greywacke zone, the central zone, the 
ITcali)S. part of the zone of the “Inner Roots” and the Dinaride 
zone belong to the H'nterland. 

Although the Foreland acted as a single unit during the Alpine 
earth-movements it did not possess a .simple homogeneous struc- 
-ture. Some portions of it (e.g., the cen- 

I tral plateau of France, the Vosges, the 
Black Forest, the Bohemian mountains 
^ and the massifs of the “zone of Mont 

Blanc”) resisted the northward advance 
j I ^ of the folds, and the effect of this is well 

I ^ seen in the trend of the chain. To assist 

in forming a clear idea of this, a simple 
illustration will suflicc. 

_...._ Upon a table covered by a thick cloth 

Diagram illustrating ];iv (w'o books (A anil B) in the po.sitions 

FORMATION OF THE ALPS j ^ j 

If two books, A and B, are i i i ^ • i • i i 

placed on a cloth-covered are placed flat upon the table and the 
table, and pressure is exer- cloth pushcd ill the direction indicated, 

z tx' up imo a fow 

resembling In miniature which will follow a I urve not Unlike that 
the “nappes" of the Alps of (he Alps. The precise form and charac- 
wiii be produced folds will depend upon the na¬ 

ture of the cloth, position and number of obstructions, and other 
accidental circumstances. Moreover, if sufiicient pressure be ex¬ 
erted, the folds will lie one above the other as in the Alps them¬ 
selves. Here also there were two sets of obstructions, an outer 
group comprising the Maures-Esterel massif, central plateau of 
France, Vosges-Black F’orest and Bohemian mas.sifs; and an inner 
group, the “zone of Mont Blanc.” The outer group, well within 
the Foreland, determined the trend of the chains of the Basses 
and Dauphine Alps, the Jura mountains and Swabian Alps. The 
effect of the “zone of Mont Blanc,” nearer the southern edge of 
the Foreland, is seen in the Pennine and Eastern Alps. Here Staub 
has identified ten distinct arcs, five in the Eastern Alps and five 
in the Western Alps. The latter are more distinct than those cast 
of the Rhine-line, for the massifs of the “zone of Mont Blanc” all 
occur in the Western Alps, but the occurrence of arcs farther cast 
indicates the pre.sence of similar massifs buried beneath the 
Au.strides. The presence of these is further indicated by the oc¬ 
currence of culminations, which are portions of the true napjxj 
mountains in which the lower elements have been forced to high 
altitudes, having been driven over elevated portions of the Fore¬ 
land. Denudation, esfxicially river action, has brought about the 
removal of much of these upper structures and has revealed differ¬ 
ent lower units in different districts. Vertical movement, during 
and since the orogenic period, has made this type of segmentation 
more marked. Between two culminations a tectonic depression 
occurs in which, owing to downward sagging, the U]>permost tec¬ 
tonic elements have been preserved from denudation. Staub has 
identified eleven culminations and eleven depres.sions in the Alps, 
and in the Western Alps the culminations occur in each ca.se di- 
reeWy behind the individual massifs of the “zone of Mont Blanc.” 

The massifs of the “zone of Mont Blanc” are, generally speak¬ 
ing, large granitic intrusions (batholiths), surrounded by crystal¬ 
line schists and gneis«;es with sedimentary rocks more or less 
highly metamorphosed. In the Aar, Mont Blanc and Pelvoux 
massifs “fan” structure has been identified, the granitic rocks being 
subdivided longitudinally by steep-sided synclines of crystalline 
schists. The larger massifs of the zone, viz., the Aar-Gotthard, 
Mont Blanc, Pelvoux and Mercantour, form an inner arc, whilst 
the smaller ones, viz., the Gastern-B^stfeld, Aiguilles Rouges and 
Belledonne, form an outer arc. Both arcs are open to the south 
and adjacent massifs are separated by zones of sedimentary rocks, 
many of which have been so highly metamorphosed as to be 
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n (Iu< i-<I to paragnt-isscs. The Lotschcntal zone (paragneisses), the 
Chamonix scrlimentary zone and the zone between (he Pelvoux 
and (he Belledonne o< (ijr between the two arcs. In the two former 
zones and in the adjacent massifs the “roots” of the nappes of the 
high Calcareous Alps are located. The sedimentary cover of the 
Aiguilles Rouges and the Gastern massifs has been called the Au¬ 
tochthon This term is also applied by some authorities to all that 
|H)rtion of the sedimentary cover of the Hercynian peneplained 
.surf.ue which has not suffered acute folding, such as is found in 
the zone of the high ( ahareous Aljjs. Heim further calls the mas¬ 
sifs of the “zone of Mont Blanc” the Autochthonous massifs. The 
Autochthon (in its wider sense) has not suffered acute folding 
such as is found in the other parts of the Alps, but the rocks arc 
in contact with the surface upon which they were originally 
deposited. 

In the high Calcareous AI[)S six nappes have been identified. 
Therse are called the Helveticles liy Staub, but simjily the nappes 
of (he; high (.'alcareous Alps by Collet and others. They are 
named as follows (from the highest to the lowest);—(6)The 
Oberlaubhorn Nappe, (5) the Mont Bonvin Nappe, (4) the Plaine 
Morle Nappe, (.0 the Wildhorn Nappe, (.:) the l>ial)lerels Nappe, 

( I) the More les Nappe. 

'Phe Morcles Napiie lies as a great recumbent fold upon the 
Autochthon, and has its “routs” in the zone of Chamonix. It is 
compo.sed of sediments ranging from the Trias to (he Eocene. 
Above it lies the Diablcrets Nappe, the “roots” of which probably 
lie in the Mont Blanc massif. This nappe does not [lo.ssess a 
reversed limb, this and much of the upjKT limb having been re¬ 
placed by a “slide” ( Hailey). The Wildhorn Nappe is the greatest 
of this grou|) and is characterized by a number of digitations in 
the front of the .structure, by ciisharmonic folding, and a large 
“involution.” Its “roots” probably occur on the south side of (he 
Monl Blanc ma.ssif. d'he three higher nappes (the Ultra-Helvetian 
Nappes of Heim) crop out in a belt ibm. long on the south side of 
th<‘ Wildhorn-Wildstrubel range, and again on the north side of 
the high Calcareous Alps in the “zone of Cols,” where they form 
the Itilernal Prealps. In Eastern Switzerland (i.e., East of the 
Hasli-l'al) the following units occur;—The Siintis-Drusberg Unit, 
the Axen Unit, the Glarner-Murtschcn Unit, the I’arautochthon- 
ous Nappes. 

The upper unit (Santis-Drusberg) is an eastward extension of 
the Wildhorn Nappe, the Glarner-Murtschcn unit is homologous 
to the Diablercls Nappe, and the Parautochlhonous Nappes rest 
upon the; Autochthon and are homologous to the Morcles Nappe. 
The Axen unit is not repre.sentecl in West Switzerland. Three 
napices, digitations of one structure, are distinguished in the San- 
tis-l)rusherg unit, four in the Axen unit and two in the Glarner- 
Mlirlschen unit. 

With the exception of the Prealj-is, the great Swiss plateau 
bounds thi^ high Calcareous Alps on the north. The plateau is 
underlain by Tertiary rocks, covered by glacial, fluvio-glacial and 
alluvial deposits. It forms a wide synclinc between the Jura 
moutitains and the Western Al[cs, and in it are gentle flexures, the 
most important of which is a central anticline which passes from 
Lake Constance to Lake (.leneva. The .sedimentary rocks of the 
Jura mountains are continuous with those of the Autochthon 
beneath the Tertiary rocks of the great Swiss plateau, but they 
do not show the same facies. They have been folded into anti¬ 
clines and syncliiu'.*;. the trcnid of which is parallel to that of the 
Alps, but the folds arc' bunched together in the neighbourhood 
of the central plateau of Erance and the Vosges-Black Forest mas¬ 
sifs. In the eastern part of the mountains the folding is compli¬ 
cated by block faulting. This portion is known as the Jura table- I 
land whilst the remainder is callc'd the Folded Juras. The folding ' 
has only a superhcial character, for it dies out downward, the 
Anhydrite group (Middle Muschelkalk) not being folded. 'Fhe 
beds of this latter horizon acted as a plane along which the folding 
took plate, so producing a “decollement.” A study of the tec¬ 
tonics of the Jura mountains reveals a remarkable association 
between them and the Alps. 

The Pennine Nappes (Pennidcs of Staub), being great recum¬ 
bent folds which arose out of the Alpine geosyncline, consist of 


Palaeozoic rocks as crystalline cores, w'ith envelopes of newer 
sedimentary roc k.s now highly metamorphosed and known as 
“schi.stes lustres.” The evidence for the age of the schistes lus¬ 
tres is sufficient to prove that they range from the Lower or 
Middle Trias to the Nummulitic Limestone (Eocene). They occur 
in the synclinal structures between the crystalline cores of the 
nappe.s and also along the frontal archbends of the latter. The 
three Simplon Nappe.s, Monte Leone (HI.), Lebendun (II.), 
j Antigorio ( 1 .), crop out in the Ticino district, in the Lepontine 
culmination brought about by the obstacle of the Aar massif. 
(The figures I., II., etc., after the names of the nappx^s indicate 
the relative position of the structures, I. to VI. being Pennine 
Napjies and VII.-X. Austrides.) The nappes pass round the cul¬ 
mination and are directly connected in the south with their roots. 
The schistes lustres associated with them arc not so thick as else¬ 
where in the Pennine Alps. The Great St. Bernard Nappe (IV^), 
which aro.se from the Brianqonnais geanticline, occurs above the 
Simplon Nappes, the latter being regarded as major digitations of 
the higher structure. The Great St. Bernard Nap{x; is the most 
extensive of the Pennine units and stretches in an almost un¬ 
broken outcrop from the Gulf of Genoa to the Simplon Pass. 
Schistes lustres mark the front of it and also separate it from the 
crystalline core of the Monte Rosa fV.) Nappe, whuh forms the 
massifs of Monte Rosa, Grand Paradis, Ambin and Dora Maira 
and is in fact a major digitation of the highest IVnnine Nappe. 
The Dent Blanche (VI.) Najipe, which arose from the Dolin 
geanticline, has suffered considerable denudation and its main out¬ 
crop in the Dent Blanchc-Weisshorn mountain mass is now isolated 
from the “roots.” Here the napjie is in contact with the Great St. 
Bernard Nappe, for the Monte Rosa Nappe does not reach so far 
north and the Great St. Bernard has suffered backward folding. 

The countiy^ cast of the Rhine-line belongs princiiwlly to the 
Hinterland. In it we find several tectonic units, named the Aus¬ 
trides by Staub, who also recognizes two divi.sions in the group, 
the U|)f)cr (Tirolides) and the Lower (Grisonides), both .so named 
because of the location of their main outcrops. This is Staub’s 
scheme, but Kober uses the name East Afiine Nafipes for the 
Austrides and recognizes in them four main divisions. I'he 
Austrides overlie the Pennine Nappes in the Eastern Alps, for 
where denudation has been great the lower structures are exposed 
beneath the Austrides in what are known as “windows.” In 
the Lower Engadinc window, schistes lustrt's occur surrounded 
by Grisonide elements, whilst in the Hohe Tauern window there 
are tectonic elements correlated by Staub with the Monte Rosa 
and the Dent Blanche Nappes as well as schistes lustres. (Kober 
considers that the lowest elements here are homologous with the 
liigher Simplon Nappes.) In the Semmering window, denudation 
has revealed the Grisonides beneath the Tirolides. 

The Grisonides are divided into two major structures, the 
Campo (\TII.) Nappe and the Err-Bcrnina (\TI.) Nappe, each 
of which has several digitations in its frontal portion. The lower 
of the two rests on the Margna (VI.) Nappe, which is homolo¬ 
gous to (he Dent Blanche Nappe. The Grisonides consist of crys¬ 
talline cores surrounded by sedimentary rocks, the latter being 
ixiculiar in age and facies to each nappe. In the Rhatikon the 
Gri.sonides show “schuppen” structure {i.e., slices overthrust one 
upon another) and parts of them exhibit interesting sedimentary 
tyi^es, which are important in a study of the Prealps. The Tiro¬ 
lides are similarly divided into two major structures, the Oetztal 
(X.) Nappe and the Silvretta (IX.) Nappe. The latter nappe is 
the greatest East Alpine structure and, being the lower of the 
two Tirolidc elements, will occur to the north of the Oetztal 
Napfie in the “root” region, but the sedimentary cover of the 
latter has been driven over the Silvretta Nappe and forms the 
northern Limestone zone. The main outcrop of the Oetztal Nappe 
is in the Mur Alps of Styria, whilst the other forms the Silvretta 
mountain mass. The northern Limestone zone forms a wide belt 
from the Rhine-line to Vienna and has the structure of a great 
pile of overthrust masses of rocks ranging from the Trias to Cre¬ 
taceous, the dolomite of the Trias being the principal member of 
the group. North of this zone i.s the northern Flysch zone, which 
is the eastern representative of the high Calcareous Alps. 




Austride elements occur west of the Rhine-line, in the Prealps, 
which lie between the great Swiss plateau and the high Calcareous 
Alps and between the River Arve and the Lake Thun. The fol¬ 
lowing tectonic elements have been identified in this region:— 
the External Prealps forming the northern portion and being over- 
thrust upon the Molasse of the great Swiss plateau; and the Inter¬ 
nal Prealps on the southern margin. The Internal and External 
Prcalps arc probably connected and completely underlie the basin¬ 
like structure filled by the higher elements of the Prealps. In 
these two zones the higher units of the high Calcareous Alps occur. 
Above the Internal Prcalps is the Niesen Nappe (chiefly sand¬ 
stones and conglomerates), which shows Pennine affinities; whilst 
above the External zone there are similar sandstones, etc., forming 
the zone of Gumigcl which is considered by some to represent the 
Niesen Nappe. The Median Prealps Nappe occurs above the zones 
mentioned and forms the greater part of the Prealps. Above it are 
the Simme Nappe and the Breche Nappe. These structures seem to 
show Austride affinities, and the association between them and the 


Austrides is further established by the occurrence of “Klippen” 
(i.e., frontal portions of napjies isolated by erosion) which have 
the character of a connecting link, resting ujion the Mesozoic rocks 
of the high Calcareous Alps in the central Swiss region. Accord¬ 
ing to Argand the “roots” of the Simme Nappe occur in the zone 
of Canavese, south of the Lcpontinc culmination. These also are 
west of the Rhine-line, but they arc continuous with the “roots” 
of the other Austride elements farther cast. In the zone of Cana¬ 
vese the Dent Blanche Nappe is “rooted” together with the Aus¬ 
trides, and in consequence of this Kober considers that this 
nappe must belong to the East Alpine group (Austrides) and not 
to the Pennine chain. 

The “roots” of the Pennine Nappe.s (the “inner roots”) lie in a 
zone which stretches eastward from near Ivrea, through Locarno. 
The “roots” of the Austrides are in contact with these but on the 
south side of them. The nappes are vertical in this zone or even 
overturned toward the south. To the south again are the Dinaridc 
Nappes. The boundary between the Austrides and the Dinarides 
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(the Dinaric houndnrv) passes from the nei/fhbourhood of the 
Italian Lakes to *Meran, then cast throu;^h the Drau Ranjjc to the 
s()Ufh-east end of /iaih«T mountains, where it disapi>e-ars beneath 
the Huiajarian Plain. 'I'he tectonics <j{ the Dinarides are tom[)ara- 
tively simple. 'J'he lerin “nafipes' is still used here by some 
authorities to designate the tectonic units; Put the latter are very 
different from I fie nappes of other jiarts of the Alps, being 
essentially thrust masses. The extent of the thrusting is never 
very large. Moreover the units are n(jt so strikingly different from 
one another in faues as is the ca.se in other jiarts of the Alps. 
Koher re(<>gni/e.s four zones fiere. the (Inter /one (Adriatic), tfie 
Lower Dinaric \apj)e, the Lpfier Dinaric Nappe and (he High 
Dinarit Nappe The stratigraphy of the Dinaric zone shows an 
importanf devadoprncait of I'p- Palaeozoic rocks, Silurian, De¬ 
vonian, t'arfioniferous, Permi.in and 'Idiis. Jurassic, Cretaceous 
and M>'s( h are also important in some units. This southern belt 
of tfie ;\lps is noted for its ri( h development of calcareous rocks. 
“Klippen” (outliers) of Dinaride elements occur resting upon the 
Oet/tal Nappe in the Mur Alps di.^trid. The tectonics of the 
sfrm tores south of the Dinarii boundary sliow a southward 
direction of movement. 'I'liis reverse direction cif inovc-rnent 
probably indicates one of the latest jihases of the Alpine niove- 
meiils There has been (ensidcTahle igne-ous activity in this rc'gion, 
hut the intrusions are not all of the s.ime age*. The* following arc- 
affected by 'I'erliary inovc-ments and must therefore belong to 
an earlier period;— tfie Rreuz, IttingcT, Brixen, ami Ric'senferner 
intrusions. 'I'he ^Peri-Adriatic Intrusion Zone” (Salomon) con¬ 
tains the following igneous liodies. — Ivrea, Bavc-no, Bc-rgellc-r, 
Adamello, the tonalile of Kisenkai>pel ancl the granifc*s of the 
Bac her niounl.iins 'riicse were not aflected liy Alpine movements 
and are, !•>' many authorities, thought to lie of slightly later date 
than those movements. 

Main Chain.—Seva-ral important mountain groups are situ¬ 
ated on one or other side* of the watershed of the Alps ancl form 
almost indepeiulcTit ranges, connected with the main chain by a 
kind of islhnui.s; such are the Dau|>hine Alps, the Easti-rn and 
VVc'steni Craiams, the eiilire Bctiu'sc Oberland, etc. The Alps, 
therefore*, are not tom|)ose(l of a single range but of a great 
“cli\'i(le,” Hanked on either side by oilier imiiorlant rangc-s. 

Starting from the Col crAllare or cli (.'adibona (west of Savona), 
the main c hain extends first south-west, then north-west to the Col 
cli I cmla, though nowhere rising nine li bc'yond the zone of conifer¬ 
ous trees. Ifevoiul the ('ol di "rencla llie direction is first wc*st 
(hen north-west to (he Rothc'r des 'I'rois Kvc'ciues (cg^cjofl.), just 
south of the Mont Liu h.istraye (9,t'nsfl.l. several peaks of about 
lo.ooofl rising on the watt-rshecl, though the highest of all, the 
Punta cleH'.Xrgenter.i (io.7c)4ft.) stands a little way to its north. 
Proiii tile Roc her dc's Trois Rvc*<]ues the watershed runs due north; 
of the* two lollii'sl peaks of this region, om*, the* Aiguille de (*ham- 
heyron (11,1 s.sft-). is just to (he* west and the other, the Monte 
Vise) ( I :,C)0<)ft.). Ic) the* (*asl of (ho watershed. From the head of 
the \’;il Pelliie the main chain runs north-west and diminishes 
much in avc-rage height till it roaclu's tlie Mont Thahor (10,449 
ft.), which forms (he apex of a salient, which (he main c'hain here 
presents tow-arcls the west. Hence the maiti watershed extends east, 
culminating in the Aiguille cle Scolc*(te (11.500ft.) but makes a 
great curve to the north-west ancl hack to the south-east before 
rising in the Rocliemelon (11.605(1.), re-entering angle in the 

great rampart by which Italy is guarded. Thence the direction 
taken is north as far as the east summit (n.bq.Ut ) of the 
Lc'vanna, the watc*rshc*d rising in a seric-s of snowy peaks, though 
the loftiest point of the region, the Pointe de Charboned (12.356 
ft ). stands a little to the west, Dme more the chain bends north¬ 
west rising in several lofty peaks (the highest is the Aiguille de la 
Grande Sassit^re (12.323ft.). before attaining the consiclerable de¬ 
pression of the Little St. Bernard Pass f7,i7()ft.). Thence for a 
.short wa\' (lu* direction is north to the Col do la Seigne (8.242ft.). 
ancl then nortli-c*a-s| along the crest of the Mont Blanc chain, which 
culminates in the peak of Mont Blanc (15.782ft.), the loftiest in ^ 
the Alps. .\ luimher of high pt'aks crown the watershed before it 1 
attains the Mc»iit Dolent (12.543ft.). Thence after a short dip i 
south-east, the chain takes near the Great St. Bernard Pass ! 


! (8,11 rft.) the general easterly direction that it maintains through- 
I out the I’enninc Alps till it reaches Monte Rosa, w'hence it bends 
I north, making one small dip to the east a.s far as the Simplon Pass 
j In the I’ennine Alps the main chain maintains a greater average 
height than in any other jiart, but, though it rises in a number of 
lofty peaks, such as the Mont \Ylan (12,353(1.), the Matterhorn 
(i4,7H2ft.), the Lyskamm (14,889(1.), the Nurd End of Monte 
Ro.sa (15,132ft.) and the Weissmies (13,226ft.), yet many of the 
highest points such as the Grand Combin (14,164ft.), the Dent 
Blanche (i4.3iSft.), (he Weisshorri (14,804ft.), the true summit 
or Dufourspitz (15.217ft,) of Monte Rosa itself, and the Dom 
(14,942ft.) ri.se on its northern slope and not on the main water- 
.sheci. The chain between the Great St. Bernard and the Simplon 
sinks at barely half a dozen points below a level of 10,000ft. hiast- 
w-ard from the Simplon (6,592ft, ) through the Lcpontinc Alps so 
far as the St. Gotthard (6.935ft.) (he divide runs north-east, all 
the higher summits (inc luding the Monte Leone, 11,684(1., and the 
Pizzo Rolondo, 10.489(1.) rising on it, a curious contrast to the 
long stretch just described. ITom the St. Gotthard to the Maloja 
(5,960ft.) the w'atershed between the basin.s of the Rhine ancl 
Po runs east as a w’hole, though making two great dips tenvards 
the south lirsl to tic-ar (he Vogelberg ( io,5()5ft.) and again to near 
the J’izzo Gallegione (10.201ft.), so that it presents a broken and 
irregular appearance. Its highest point is the Rheinwaldhorn 
(11,149ft.). 

From the Maloja Pass the main watershed dips south-east for a 
short distance, ancl lht*n east and nearly over the highest summit 
of the Bc-rnina group, the Piz Bernina (13.304ft.) to the Bernina 
Pass ( 7.645ft.) Thence to the Rest hen Scheideck Pass (4.954ft .) 
the main chain is ill-dermed, though on it rises the ('oriio di 
Campc) (lo,844(1.), beyond w*hich it runs slightly north-east, ])ast 
the sources of the Adda and the Frael Pass (6,398ft.), sinks to 
form the dejiression of the Ofen Pass (7,523ft.), soon bends north 
and ri.ses once more in (he Piz Sesvenna ( 10,568ft.). The break 
in (he continuity of the Alpine chain marked by (he cleej) vallc-y, 
the of the upper Adige is one of (he most remarkable 

features in the orography of the .-Miis. The chief source of the* 
,'\dige is (he little Reschen lake, which is only i.dt. below the 
Reschen Scheideck J’ass (4,qo2ft.) and but 5111. from the* Inn 
valley. East of this pa.ss the main chain runs ii()rth-c*a.st to the 
Brenner ^^'^ss along the snowy crest of the* Oetzthal and Slubai 
.•Mjis, (he loftiest jioint on it being (he Weisskugel ( 1 2,291 ft., Oetz- 
thal), for the highest summits both of (he ()e(/.(hal and of (he 
Slubai districts, the Wildspilze (12.382(1.) and the Zuckerhiitl 
(ii.52of(.), stand a little to the north. 

The Bre'imer (4,495ft ) is almost the lowest of all the great 
motor road passes across the main chain, and has always been the 
chief means of road communication between Germany and Italy. 
For some way beyond it the; watershed runs c*ast over the Hoch- 
feiler (11.559ft.) the highest crest of the Zillcrthal Alps. A little 
farther, at the Dreiherrenspitze (i 1,500ft.), we have to choose be¬ 
tween following the watershed south, or ke(*ping duo east along 
the highest crest of the Greater Tauern Alps, (u) The lattc-r 
cour.se is adopted by many geographers. The watershed (though 
not the chief Alpine w'atershed ) continues east through the Greater 
Tauern Alps, culminating in the Gross Venediger (12,008ft,), for 
the Gross Glockncr (12.461(1.) rises to the south. Our chain 
bends north-east near the Radstiidter Tauern Pass (5,702ft.) and 
preserves that direction through the Lesser Tauern Aljis to the 
Semmering Pass (3,225ft.). (/>) On the other hand, from the Drei¬ 
herrenspitze the true main watershed of the Alfiine chain dips 
south, pa.sses over the Hochgall (1 i,2S7ft.). the culmination of the 
Rie.serferner group, and then sinks to the Toblach Pass (3,967ft.) 
but a little east of the great Dolomite peak of the Drei Zinnen 
(9,837ft.) it bends east again and rises in the Monte Cogliano 
(9,i2Sft.. the monarch of the Carnic Alps), Soon after the water¬ 
shed makes a last bend to the south-east and culminates in the 
Terglou (9.400ft.). the highest point of (he Julian Alps, though 
(he Grintovee (8.429ft., the culmination of the Karawanken Alps) 
stands more to the east. Finally the watershed turns south ancl 
ends nc.ar the groat limestone plateau of the Birnbaumcrwald. be- 
'ween Laibach and Gorz. 
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Principal Passes. —The Alps have never formed an impassable 
barrier. The spots at which they arc crossed are called passes and 
arc the points at which the great chain sinks to form depressions. 
Hence the oldest name for such passes is Mont (still retained 
in cases of the Mont Cenis and the Monte Moro); it was long 
before this term was especially applied to the peaks of the Alps, 
which, with a few' rare exceptions {f’.g., the Monte Viso was 
known to the Romans as Vesulus), were simply disregarded. The 
native inhabitants of the Alps were naturally the first to use the 
alpine passes, but to the outer world these passes first became 
know'n when the Romans traversed them in order to conejuer the 
world beyond. For obvious reasons the Romans, having once 
found an easy pass did not trouble to seek for harder routes. The 
passes known to them were comparatively few: they are, in topo¬ 
graphical order from west to east, the Col de FArgentiere, the 
Mont Genevre, the two .St. Bernards, the Splugen, the Septimer, 
the Brenner, the Radstadter Tauern, the Sdlkscharte. the I'ldcken 
and the Fontebba (or Saifnitz). The Mont Genevre and the Bren¬ 
ner were the most frequented, while it will be noticed that in the 
Central Alps only two pas.ses (the Splugen and the Septimer) 
were (ertainly known to the Roman.s. The Simplon is first cer¬ 
tainly mentioned in 1:135, the St. Gotthard (without name) in 
1236, the Lukmanier in 965, the San Bernardino in 941. Even the 
Mont Cenis (from the J5Lh to the 19th century the favourite pa.ss 
for travellers) is lirst heard of in 75C only. In the 13th century 
many hitherto unknowai })a.sses came into iiromincnce, even sofne 
of the easy glacier passes. In the Western ami Central Alps there 
is but one ridge to cross, to which access is gained by a deep-cut 
valley, though often it would be shorter to cross a second pass in 
order to gain the plains, e.g.. The Mont Genevre, that is most 
directly reached by the Col du Lautaret. In the Eastern Alps it is 
generally necessary to cross three distinct riilges betw'een the north 
and south plains, the central ridge being the highest and most 
dilhcult. The passes w'hich crossed a single ridge, and did not in¬ 
volve loo great a detour through a long valley of approach, became 
the most important and the most [lopular, c.g., the Mont Cenis, 
the Great St. Bernard, the St. Gotthard, the Septimer and the 
Brenner. As time went on the travellers who used the great alpine 
passes could not put up any longer w'ith the bad old mule paths. 
A few pa.sses (e.g., the Semmering, the Brenner, the Tcnda and 
the Arlberg) can boast of carriage roads constructed before 1800, 
while those over the Cmbrail and the Great St. Bernard were not 
completed till the early joth century. Many of the carriage roads 
across the great alpine passes were constructed in the 19th century, 
largely owing to the impetus given by Napoleon. As late as 1905, 
the highest pass over the main chain that had a carriage road was 
the Great St. Bernard (8,iJift.). More recently railway lines 
have been carried over or through the chain—there being the 
Brenner and Fontebba lines, both over passes, and the Col di 
Tenda, Mont Cenis. Simplon, St. (jotthard, Lbtschen, Arlberg, 
Alhula and Fyhrn through tunnels. There are also schemes for 
jaercing the Splugen and the Hohe Tauern, both on the main ridge. 
Since the advent of motor-cars .several old load-passes have been 
im[)ro\'ecl and new w-ays made. 

Glaciers.—Because the Alps were explored and studied earlier 
than the other mountain systems of the world, the type of glacia¬ 
tion found there has received the name “Alpine Type.” It is simi¬ 
lar to that of parts of the Himalayas, Ancles, Rockies and the 
mountains of New Zealand but is different from that of Spitz- 
bergen, Greenland, Alaska and the Folar regions (see Glaciers). 
The main characteristics of the Alpine type consist of an elevated 
“catchment area” from which valleys pass down to lower altitudes. 
The highest peaks do not necessarily form the centres from which 
the largest glaciers radiate, but these latter arise w'here the topog¬ 
raphy of the mountain masses is that of numerous depressions 
and wide hollow's separated by rounded snow-capped peaks, as 
Mont Blanc or by steep-sided frost-eaten peaks and ridges*as the 
Aiguilles. Snow accumulates in these hollows and is compacted 
into ice which differs in appearance and internal structure from ice 
formed in the normal way by freezing. It is known as 
(Fr.) or **firn’* (Ger.). This ice is forced downward by the weight 
of the accumulated snow above, or falls down as avalanches into 


the valley below, forming the valley glaciers characteristic of the 
Alps. The boundary between the neve and the valley glacier (the 
firnAme) i.s marked by a change in the character of the surface of 
the ice. Above the /i>«-Iine precipitation is greater than melting 
and so snow covers the surface, but below it the reverse is the 
case and the ice is exposed. In summer the firtt-line is quite dis¬ 
tinct, but generally some hundreds of feet l)elow the limit of 
perpetual snow. 

It is estimated that there are i.joo separate glaciers and were 
fielils in the Alps, but many are mere accumulations of snow in 
small hollows which really form part of larger basins. The largest 
glacier in the Alps is the Aletsch Glacier which is 16m. long and 
with its neve and catchment area cocers an area of over 50sq. 
miles. The lowest point reached by glaciers varies considerably; 
it is as low as 3,JOoft. tibove .sea-level at Grindehvald, but the 
height is more often quite 1,000ft. higher than this. The line of 
^x^rpetual snow lies between 8,000ft. and 9,500 feet. Its exact 
position varies locally; regions which rise above these limits form 
centres for the radiation of v.illey glaciers. The largest of such 
centres are in the Mont Blanc group, the Berne.se Oberland (from 
Blumli.salp to the Wetterhorn) and in the Fennine Alps (from the 
Grand Cbmbin to the Mischabel). The main chain boasts of more 
glaciers and neve than the subsidiary chains. Nevertheless, the 
three longest glaciers of the Alps, the Greater .Aletsch (i6m.) and 
the Unteraar and the X'iescher (each tom.), are in the Berne.se 
Oberland. The longest ghuiers in the main chain are the Mer de 
Glace and the Gorner (each 9.',m ). 

During the Flei.stocene Ice Age the whole ih.iin was more than 
once covered by an ice sheet above which perhaps the main 
jx*aks stood out. I*enck infers tour ice-maxima, Bayer thinks 
there were only two. One of the intervals, it is genendly agreed, 
witnessed a return of warm temperate conditions. The final retreat 
of the FlcistoceiK' Ice Sheet proceeded by stages, and it has been 
.suggested there was a serious regrowth of glat iers in early centuries 
of the last millenium n.c. Each stage was marked by a continu¬ 
ous retreat of the ice front to higher altitudes, no movement or 
perhaps even a temporary advance occurring in the intervals. 
During historical times the movement of the fronts has not been 
very marked. In iguS a general forward movement was noticed 
in most AljMne glaciers, the previous great advance commencing 
in iSiS and fini.shing in i8j 2. The smaller glaciers will, of course, 
show movement more quickly than the larger. This is illustrated 
in the case of (he Aletsch Gl.icier, which has maintained the same 
position of its front for many years. In 1823 this glacier .suckhmly 
dropped its level (for reasons not understood) causing the level 
of Lake Marjelen, which is formed by the glacier obstructing the 
mouth of a tributary stream, to fall. 

Lakes and Water Power.— -The lakes of the Alps are of 
several types. (See Lake.) Ltikes of the barrier type are formed 
in various w'ays, principally by terminal and lateral moraines, in 
rarer cases by land slides, alluvial fans or a glacier. Lake Zurich 
.shows interesting phases of damming by various moraines; Lake 
Mattmark is formed by a latt'ral moraine; Lake Marjelen is a 
classic example of a glacier acting as a dam. Examples of lakes 
of tectonic origin are Lake Joux, in the Jura region, which occurs 
in a syncline, and Lake Fiihlen near Santis. Lakes formed by the 
solution of calcareous rocks are of two types; the “poljc” and the 
“dolinc” types. Frequently the depressions occupied by these lakes 
were the sites of former glaciers, as proved by the lining of glacial 
clay which the lakes now possess. Lakes of the.se types arc quite 
frequent in the limestone areas and examples are Lakes Dauben, 
Mutten and Secwli (the latter also being in a corrie). Lakes in 
depre.ssions in water-bearir\g strata occur on moraines or on fluvio- 
glacial material. No rivers feed them and they have no visible 
effluents. Examples of the formation of two small lakes from a 
large one by a lacustrine delta are the lakes of Thun and Brienz 
and of Silser and Silvaplana. 

In recent years the Alps have become a most important source 
of hydro-electric power for industry, railway tran.sport and light¬ 
ing, and the amount of coal used is diminishing. Nowhere, even in 
the limestone districts, is the amount of water so small as to war¬ 
rant the exclusive use of coal or other fuels As the water is 
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tlcrivff! from melting snow and ice, tliere is no fear of summer 
shorfuge, but a winter st(jppuge may occur. Most of the great 
lakes of the subalfhne regimi are used as sources of supply, as also 
are many of the smaller ones; in the latter cases the level of 
water is frequently raised by a dam. 'I’he water is drawn from the 
bottom of the Like in ortler to ensure a constant supply in winter. 
Reservoirs are also con.strutted in suitable places. The choice of 
site (Irpends u}jon seccral factors, e i; , the impermeable nature of 
the rocks forming the basin, an adecjuate supply of water, a mini¬ 
mum amount of dept)sition of setlimenl w'ithin the basin and the 
gt'ographical position. Old lake ba.sins have been transformed into 
reservoirs, c c , the liarbarine, and many deej) gorges have been 
so utilized idtatric power and lighting are to be found in remote 
villages. 

In the Alps are the sources of the great rivers of western 
iMirofie—the I’o, Rhone, Rhine and Danube (the actual source of 
the latter is in the Hlatk I'orest, but its main tributaries rise in the 
Alps). These rivers drain the south, west, north and ea.st slopes 
res[a'ctively, and the Danube also drains the ncjrth slope. There 
exists .1 very <l(»se connection In'twecn the direction of the river 
valleys in lh(.‘ Aljis and the geological structure. Most of the val¬ 
leys are either parallel to or at right angles to the trend of the 
chains. Kxarnples of the former are the Iscre, the Upper Rhone 
and the Upj)er Rhine, and of the latter the rivers of the Pennine 
Alps. 

Climate.—It is well known that as we ri.se from the .sea-level 
into the upper regions of the atmosphere the temperature de¬ 
creases. Mountain chains cause the iirevailing winds to ri.se to 
higher altitudes, thus fre(|uently bringing about the precipitation 
of snow or rain f)rinc'ipaliy ujton the windw.ird .side. The vast 
mass of stiow% converted into glaciers, maintains a gradation of 
very dilferent climates within the narrow space that intervenes 
between the; foot of the mountain.s and their upper ridges; it 
cools (he l)rc-cv(‘s that are wafted to the plains on either side, but 
il.s most important function ia to regulate tlie water-supply of the 
large region traversed by Alpine streams. Nearly all jirecipitation 
(luring .six or seven months is in the form of snow, gradually re¬ 
leased by melting in the ccuirse of the succeeding summer; even 
in the hottest and driest .seasons the reserves accumulated in the 
lonn of glaciers maintain the regular How of the greater streams. 
Nor is this all; the lake.s that till .several main-valleys on the 
soul It side are somewhat above the level of the Lombardy plain, 
and afford inexhaustible, water for that system of irrigation to 
which it owt.'S its proverbial fertility. 

Six regions or zones, which are best distinguished by their char¬ 
acteristic \eget.ition, are found in (he Alps. They are {a) the 
olive- region, (h) the- vine region, (r) the mountain region or the 
regiiat of deciduous trees, (d) the suhalpinc region or the region 
of coniferous trees, (c) the Alpine region, (/) the glacial region. 
Local conditions of exposure to (he sun, protection from cold 
winds or the rever.se, as well as height abov^c sea-level, arc of 
[irirnary import.ance in determining (he climate and the corre- 
spcjnciing vegetation. 

(a ) The great pl.iin of Upix'r Italy i.s c older in winter than the 
British Isle.s. The olive and the characteristic shrubs of the North 
Mediterranean coasts do not thrive in the open, but olives ripen in 
shelte red places at the foot of the mountains and along the deeper 
valleys and the lake shores. The evergreen oak is wild about Lake 
Clarda, and lemons are cultivated on a large scale, with partial pro¬ 
tection in winter, 

thi The vine is far more tolerant of cold than the olive, but 
to produce tolerable wine it demands, at the season of ripening, 
not much less warmth than the olive, about 68® F average. These 
conditiuns are satished in the deeper valleys of the Alps, and up 
to a considerable he ight on slopes exposed to the sun. Winter 
snow-covering helps the plant to resi.st severe and prolonged 
frosts. 

(c) So many varietie.s of grain are grown under various cli¬ 
matic conditions that their limits of cultivation are less useful for 
determining zont-s than are those of the chief deciduous trees—^ , 
oak. beech. a.sh and sycamore. These do not reach exactly to the 
same elevation, nor are they often found growing together; but 


I their upper limit corre.sponds accurately enough to the change 
from a temperate to a colder climate. This limit lies about 4,000- 
ft. above sea-level on the north side of the Alps, but on the 
southern slopes it often rises to 5,000ft., sometimes even to 5,500 
feet. The interference of man has in many districts almost ex¬ 
tirpated these trees. Their place has been occupied by the Scotch 
pine and spruce, which suffer less from goats, the worst enemies of 
trees. The mean annual temperature differs little from that of the 
Bnti.sh Islands; but snow' usually lies for several months, till it 
gives place to a spring and summer considerably warmer than the 
average of British seasons. 

(dj The Subalpinc is the region which mainly determines the 
manner of life of the f)ea.sant po{)ulation of the Alps. Of the space 
lying between the summits of the Alps and the low country on 
either side roughly one-ciuartcr is available for cultivation of which 
abemt one-half may be vineyards and corn-fields, while the re¬ 
mainder vjro(luce.s forage and grass. About another quarter is 
utterly barren, consisting of snow-fields, glaciers, bare rock, lakes 
and the beds of streams. There remains about one-half, w'hich is 
divided between forest and pasture, and it is the produce of this 
half which mainly sujiports the relatively large population. For a 
quarter of the year the flocks and hercl.s are fed on the upper pas¬ 
tures; but the true limit of the wealth of a district i.s the number 
of animals that c.in be supjiortcd during the long winter, and while 
one part of the population is engaged in lending the beasts and in 
mdking cheese and butler, the remainder is busy cutting hay and 
storing up winter food for the cattle. The larger villages are 
mostly in the mountain region, but in many piarts of the Alps the 
villages stand in the subalpinc region at heights varying from 
4,000ft. to 5,500ft. above sea-level, more rarely extending to about 
6,000 feet. Coniferous treses, w-here they have not been artificially 
kept down, form va.st forests. They protect the valleys from 
destructive avalanches, and, retaining the sujwrficial soil by their 
roots, they mitigate the destructive effects of heavy rains. On 
very steep slopes avalanches have frequently torn up the trees, 
leaving long avenues of varying width through the fore.sls. In such 
places and in valleys where they have been rashly cut away, and 
the waters pour down the .slopjes unchecked, every tiny rivultd be¬ 
comes a raging torrent, that carries away the soil and sul)soil from 
the grassy slofxs and deva.states the floor of (he valley, covering it 
with debris and gr.ivcl. The {trevailing spe(ie.s are the common 
.spiruce, the silver ftr, the larch and the Scotch pine. The Siberian 
t'lr is also found. In the northern Alp)s the poine forests rarely 
suiqiass the limit of 6,000ft. above (he sea, but on the south side 
they commonly attain 7.000ft., while the larch, Siberian fir and 
mughus often extend above that elevation. 

(c) Throughout the Teutonic region of the Alps the word Alp 
is used specifically for the uppier pastures where cattle are fed in 
summer, but this region is held (o include the whole space between 
the uppx-rmost limit of trees and the first ap{x^arance of p)ermanent 
snow. Here the characteristic vegetation of the Alps is clevelopied 
in its full beauty and variety. Shrubs are not wanting. Three 
spM*cies of rhodc^dendron give masses of red or piink flowers; the 
cornmem junipwr rises higher still, along with three species of bil¬ 
berry; and several dwarf willows attain nearly to the utmost limit 
of vegetation, the so-called limit of per}X‘tual snow. 

(f) On the higher parts of lofty mountains more snow falls in 
each year than is melted on the spot. A portion of this is carried 
away by the wind before it is consolidated; a larger portion accu¬ 
mulates in hollows of the surface, and, gradually converted into 
glacier ice, descends slowly into the deeper valleys, to swell peren¬ 
nial streams. As on a mountain the snow does not lie in beds of 
uniform thickness, and some parts are more e.tpDosed to the sun 
and warm winds than others, we commonly find beds of snow 
alternating with exposed slopxjs covered with brilliant vegetation; 
and to the observer near at hand there is no appxtarance in the 
least (^orrespondijrg to the term limit of perpetuiil snow, though 
the case is otherwise when a high mountain-chain is viewed from 
a distance, for the level at which large snow-beds show themselves 
along its flanks is approximately horizontal, in so far as conditions 
are similar. On the oppxjsitc sides of the same chain, exposure to 
sun or to warm winds may cause a wide difference in the level of 
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permanent snow; but in some cases the increased fall of snow 
on the side exposed to moist winds may more than compensate 
increased influence of the sun’s rays. Still, even with these reserva¬ 
tions, the so-called line of perpetual snow is not fixed. In some 
parts of the Alps the limit may be set at about 8,000ft. above the 
sea, while in others it cannot be placed much below 9,500 feet. 
As very little or no snow can rest on rocks that lie at an angle 
exceeding 60®, some steep masses of rock remain bare even near 
the summits of the highest peaks, but as almost evTry spot offering 
the least hold for vegetation is covered with snow, few flowering 
plants are seen above 11,000 feet. It is, however, want of soil 
rather than climatic conditions that checks the upward extension 
of the alpine flora. Increased direct effect of solar radiation com¬ 
pensates for the cold nights, and in the few spots where plants 
have been found in flower up to a height of i 2,000ft., nothing has 
indicated that the processes of vegetation were arrested by the 
severe cold which they must sometimes endure. The climate of the 
glacial region has often been comi>ared to that of the polar regions, 
but they are widely different. Here, inten.se solar radiation by day, 
which gives the surface when dry a temperature approaching 80° 
F, alternale.s with severe night frost. There, a sun which never sets 
sends feeble rays that maintain a low ecjuable temperature rarely 
rising more than a few degrees above the freezing-point. Hence 
the upper region of the Alps sustains a far more varied and bril¬ 
liant vegetation. 

Flora.—The Alps owe the richness and beauty of their plant 
life f)artly to their i)osition as the natural boundary between 
“Baltic" and “Mediterranean” floras, but chiefly to the presence 
on their heights of a third flora which has but little in common 
with either of the others. The stronghold of this last, the dis¬ 
tinctively “Ali)ine” flora, is the region above the tree-limit. Its 
closest relationship is with the flora of the Pyrenees; but an alpine 
flora is characteristic of all the lofty mountains of central Euroi:)e. 
According to J. Ball, 2,010 well marked species of flowering plants 
occur within the limits of the Alps. If now we confine our atten¬ 
tion to the alpine and higher regions of the Alps and exclude from 
our list all those plants which arc not less abundant in the low¬ 
lands, we have left some 700 species. Wc must observe, as re¬ 
gards the plants of the lower alj)ine region, that it is the actual 
l)resence of a forest vegetation, rather than the theoretical tree- 
limit, which affects their vertical distribution; so that, e.g., they 
overflow into the extensive clearings made by man in the pri¬ 
maeval mountain forests. Indeed, an analysis of the composition 
of the alpine flora as a whole leads to the conclusion that the chief 
bond of union between its members consists in the treeless char¬ 
acter of their habitat. 

We may broadly distinguish two main geographical elements 
in the alpine flora, namely, the northern element and the endemic 
element. This division (which is not, however, strictly exhaustive) 
directs special attention to what is undoubtedly the most striking 
feature of the flora, namely, that of its 693 sixjcies no less than 271 
reappear in the extreme north. This relation of the arctic to the 
alpine flora is all the more remarkable in view of the very impor¬ 
tant differences between the arctic and alpine climates. The fol¬ 
lowing circumpolar sijccies are common, and widely diffused 
throughout the whole of the Alps; Silene acaulis, Dryas octo- 
petala, Saxijraga oppositijolia, S. aizoides, S. stelLaris, Erigeron al- 
pinus, Azalea prociimbens, Myosotis alpestris, Polygonum vivi- 
parum, Salix retusa, S. hcrbacea, Phlcum alpitium, Juniperus nana. 
The proportion of northern forms, as regards both species and 
individuals, increases until, on islands of rock above the snow¬ 
line, it is equal to the endemic element. Northern flowers of the 
snow-region include Silene acaulis, Eritrichium nanum, and Are- 
naria ciliata. On the other hand, typical endemic species of this 
highest zone are Androsace helvetica, A. glaciaiis, Petrocallis py- 
renaica, and Cherleria sedoides. All the plants just named are 
“cushion-plants.” Their compact, moss-like growth and general 
structural peculiarities are analogous adaptations to the dry cold 
of their habitat. Among the northern plants of the alpine zone, in 
the narrower sense of the term (i.e., of the region between the 
tree-limit and the snow-line), there is a marked predominance 
of species that affect moist localities; and, conversely, the majority 


of alpine flowers of wet habitat are found also in the north. Tor 
example, in the genus Primula, a highly characteri.sUc genus of the 
alpine flora, whose members are among the most striking orna¬ 
ments of the rocks, the single northern spexies, P. jarinosa, grows 
only in marshy meadows. On the whole, then, adaptation to cold 
and wet is the note of the northern element. 

During the glacial period, in the ice-free belt, between the 
northern ice-sheet and the vastly extended glaciers of the Alps, the 
two floras found refuge and congenial conditions; fossils confirm 
this view. With the return of a milder climate, the .so-called 
northern forms of the present alpine flora were split in two, one 
portion following close on the northern ice in its gradual retreat 
to the Arctic, the other following the shrinking glaciers till the 
plants were able to establish (or re-establish) themselves on the 
slopes of the Alps. The .same explanation covers the case of the 
similarity of the flora (not merely as regards the northern ele¬ 
ment) on all the high mountains of central Europe. Beyond this, 
disagreement begins between the most eminent writers on the sub¬ 
ject. While some {e g., Sir J. D. Hooker, Heer ) regard the Arctic, 
and some (c.g., Wetistein) the Alps, as the original home of the 
bulk of the “northern” element, others (r.g., Ball. (Christ) locate 
this in the highlands of temperate Asia. For it is a remarkable 
fact that, of the 230 northern species which arc most typical of 
the far north, 182 are found also in the Altai (taking this as a 
collective name for the mountains that form the southern boun¬ 
dary of Siberia). In any case, however, the migration of the.se 
plants to the Alps must for the most part have taken place via the 
Arctic. The possibility of any extensive east to west migration 
having taken place direct from the Altai to the Alps seems ex¬ 
cluded by the fact that 50% of the arctico-altaic alpine plants are 
absent from the Caucasus. On the whole, a common origin in 
the north for at least the arctico-altaic grouf) of alpine plants 
seems to be the most reasonable hypothesis. A score of species are 
common to Alps and Altai, but a larger number of arctic-alpine 
forms arc absent from the Altai. 

Side by side with the northern element we find a group of spe¬ 
cies usually .spoken of as the xerolhcrmic, or meridional element. 
These do not, however, form an “element,” in the strict geographi¬ 
cal sense in which this term is otherwise u.sed here. They are those 
species which, on general phyto-geographical grounds, must be 
regarded as having originated under steppe-like conditions. Their 
affinities are chiefly, with the present Mediterranean flora—about 
50 arc of presumably Mediterranean origin—and a large propor¬ 
tion of them are restricted to the southern slopes of the Alps. The 
following, however, among others, are distributed throughout the 
whole, or a great part, of the range :—Colchicutn alpitium, Crocus 
vernus, Orchis glohosa, Petrocallis pyrenaica, Astragalus depressus, 
A. aristatus, Oxytropis Halkri, Eryngium alpinum. Erica earned, 
Linaria alpina, Globularia 7 iudicaidis, G. cordifolia, Le.ontopodium 
alpinum. The last named (the well-known “edelweiss”) is at the 
present day characteristic of the Siberian stcpfx;s. The presence 
of these plants among the alpine flora is traceable to the stefiixr- 
like conditions which prevailerl in central Europe both during the 
warmer inter-glacial periods and (probably) for a time after the 
close of the ice-age. Subsequently, as the climate of the plains 
assumed a colder and more humid character, they retired before 
the invading forests to the high mountains. Here, in the intenser 
insolation which they enjoy, they seem to find a compensation for 
the drawbacks incidental to the altitude. 

As regards the endemic element as a whole, the question as to 
the time and place of its origin is of a highly complicated and con¬ 
troversial nature. The question, too, in the ca.se of this element, 
is necessarily of genetic rather than purely geographical scope. It 
must suffice to say that the weight of scientific opinion inclines 
to the view that at least the majority of endemic .species are of 
pre-glacial origin, and arc either .strictly indigenous or products of 
the neighbouring lowlands. About 40% of the endemic element in 
the alpine flora are endemic also in the narrower sense, i.e., they 
arc confined to the Alps. The following is a list of the most thor¬ 
oughly characteristic alpine plants—all of them ipso facto mem¬ 
bers of the endemic element—which are at once peculiar to the 
Alps (or practically so) and widely distributed within the limits 




ALPS 


6 g8 

ot the rhain, These are;— Festuca pulrhrlla, Cnrrx microstvla, 
Salix c(i<\sia, Rumrx nivalis, Alsinr aretioidrs, Aquilcuia alpim, 
Thlaspi rotimdifolium, Saxijrn^a sf^^uuri, S. nphylla, Astragalus 
Irontinns, Daphne striata, Eryngiurn alpmum, Bupleurum strl- 
latum, Androsace. hrlvrtica, A. glarialis, (irntiana havarica, Phy- 
truma humilr, Campanula thyrsoidea, C. cniista, Achillea atrata, 
Cirsium spmosissimum, Crepis terglournsts. 

Fauna.—'I'he fauna of the lower zones in the Alps is, on the 
northern side of the (hain, practieally identical with that of cen¬ 
tral Fajrope, and on the southern ;iide with that of the Mediterra¬ 
nean basin But in the higher regi<jns it presents many features of 
s[»erial interest. It .seems, therefore, best to treat here principally 
of the animal inhabitants of the high Alps. 

Though among mammalia—as also birds—there arc but few' 
forms peculiar to the Alps, m.iny interesting animals have found 
in the high mmiritains at least, a temporary refuge from man. 
'Fhe Kurop<-an bison, the urus, the elk, the wolf and the wild swittc 
hav<- disappeared. But the lynx (Lynx lynx) lingers in remote 
p.irts, as also the brown bear (Crsus arctos) in the dense forests 
(jf the Lower Engadine. 'Ehe fox (I'ulprs vulpes), the stone- 
marten (Martes joina) and the stoat or ermine (Putorius cr~ 
minea) range in summer above the tn-e-Iimit. The I’ngulata are 
represented l)y a few ihamois (Riipicapta tragus) and a rare bou- 
(juetin or steinbock (Capra ibex). The forincT—the sole repre¬ 
sent at iv«-. in western Euro[)c, of the anlelojH'.s—is found el.se- 
where only in the I'yreners, Tar[)athians, t'aucasus and the moun¬ 
tains of e.istern Turkey; the latter survives only in the eastern 
(iraian Alps. Of the Rodentia the most interesting and conspicu- 
(ms is the marmot (Arctomvs marmota), whi( h lives in colonies 
( lose to the snow-line. The snow-mouse (Arviada nivalis) is con- 
lined to the al|)ine and snow regions, and is abunrlant at the.se 
levels throughout the whole chain of the AIjjs. The mountain hare 
(Lepiis variabilis) replaces the common hare (Lepus europaeus) 
in the higher regions; though absent from the intervening plains 
it agaiti apjeears in the north of i'hirope and in Scotland. Among 
the Insectivora, the aliiine shrew (.Sorex alpimis) is restricted to j 
the Alj)S. Of the ('heiroi)tera I bats) ordy \ espenigo mauriis is 
tbar.literislically alpine. 

'I'he birds of the Alps are protiorlinnately very numerous. The 
lammergeyt'r ( (iypaetus barbatus) . once c ommon, is nowext remely 
rare, but the golden c-agle (Aquila chrysaetos) still holds its own. 
.Some of the smaller birds of prey are not uncommon, but there is 
none that can be regarded as speci.dly characteristic either of the 
Aljis as a whole or of tfu' alpine region. As characteristic birds of 
the snow-region may be inentiijned the alpine chough {Pyrrho- 
n>rax alpinus), which is friapiently seen at the summits even of 
the loftiest mountains, the alpine swift (Apus rnelha), the wall- 
cree])('r {Tichodroma murnria), snow-hneh (Mimtifringilia ni¬ 
valis) and ptarmigan (/.agopus mntus)\ the geographical distri¬ 
bution of this last being similar to that of the mountain hare. The 
black redstart ( Ruth ilia (itys), though common in the lower 
regions, is also met with in fair numbers almost up to the snow¬ 
line, The raven (r(;rnM.v eorox) is fairly common in the alpine 
and sub-alpine regions. On the highest pastures W'C find, further, 
the alpine accentor (Accentor collaris) and the alpine pipit (. 1 ;/- 
(hus spipoletta). The crag-marlin (Cotyle rupestris) haunts lofty 
cliffs. On the uptwr verge of the [>ine forests, or in the scrubby 
vegetation just beyond, the following are not uncommon;—black 
woodpecker (Picus martins), ring-ou.sel (Turdus torquatus), 
Bonelli’s warbler (Pfiylloscopus bonellii), crested tit (Parus cris- 
tatus), citril finch (Citrinella alpina), siskin (Chrysomitris 
spinus), crossbill (Loxia curvirosfrn), nutcracker (\ucifraga 
caryocatactes), blackcock (Tetrao telrix) and the alpine varieties 
of the marsh-tit (Parus halustris borealis) and tree-creeper (Ccr- 
thia familiaris costar). 

'I'he remaining classes of Vertebrata are sparsely represented 
in the high Alps, and what sjiecics occur are mostly common to 
the plains as well. Among the remaining land vertebrates only 
the black salamander (Salanuindra atra) is exclusively alpine. 
This animal, though a member of the Amphibia, is terrestrial and 
viviparous. 

The former connection between the Arctic and the Alps, which 


I has left such unmistakable traces in the prc.sent alpine flora, 
i affords, as regards the fauna also, the only po.ssible explanation of 
i the present geographical distribution of many alpine forms; but 
I it is chiefly among the Invertebrata that we find this collateral 
I testimony to the influence of the glacial period. In this respect 
j we may note that two .small crustaceans, Diaptomus bacillijer and 
D. denticornis, swarm in the ice-cold waters of the highest alpine 
tarns throughout the entire chain; and the former of these is also 
a characteri.stic inhabitant of pools formed from melting snow in 
the extreme north. Among the remaining divisions of Inverle- 
j brata special mention may be made of the air-breathing Arthro- 
[)oda—on the whole the most important and interesting group. 
About one-third of the animals belonging thereto that occur in the 
higher regions are exclusively alpine (or alpine and northern); 
these characteristically alpine forms being furnished chiefly by 
the spiders, beetle.s and butterflies. Most numerous are the beetles. 
Tho.se of the highest zone are remarkable for the great {iredom- 
inance of predacious species and of w’ingless forms. In this last 
respect they [jre.scnt a striking analogy with (he endemic coleo[)- 
tcrous fauna of oceanic islands. A.s for the butterflies, not more 
than one-third of (he .species found in the alpine region occur in 
the neighbouring lowlands. The relations between alpine butter- 
tlies and plants are especially interesting, as regards not only their 
bionomic inlerdependimce but also the analogies of their geo¬ 
graphical distribution It should be noted that butterflies are the 
chief agents in securing the continued exisleine of such alpine 
flowers as depend on insect fertilization, the other in.sect fertilizers 
being mostly wanting at great heights. 

Inhabitants of the Alps.—I’rom ancient times we have only 
scanty mention of Alpine peoples by classical writers, with a few 
refereiKes to coiKjuests by Augustus and to later movements of 
'IVutonic tribes of the 5th and 6lh centuries. I'o them, as to 
Erankish kings and emperors, the .Mjis offered a route rather than 
a residence. In the case of the Western Al])s (minus the bit from 
the chain of Mont Blanc to the Simplon, which followed the for¬ 
tunes of the Valais), a prolonged struggle for tin* Alpine region 
took place between the feudal lords of Savoy, the Dauphine and 
Provence. In 1349 the Dauphine fell to Erance. while in T3S8 the 
county of Nice jKissed from Provence to the house of Savoy, which 
also held Piedmont as well :is other lands on the Italian side of the 
.Vlps. 'Ehe struggle henceforth was limited to Erance and the 
house of Savoy, but little by little Erance succt'cded in pushing 
back the house of Savoy across the Alps, thus forcing it to become 
a purely Italian power. One turning-point in the rivalry was the 
treaty of I’trecht (1713), by which Erance gave up to Savoy the 
districts tall forming part of (he Dauphine and lying on the Italian 
slo|>e of the Alps) of Exilles, Bardonn^chc, Oulx, Eencstrelles 
and C'haleau Dauphin, while Savoy handed over to I'rance the 
valley of Barcelonnetle, situated on (he we.stern slope of the Alps 
and forming |xirt of the country of Nice. The final act in the 
long-continued struggle took place in 1S60. when Erance obtained 
by cession the rest of the county of Nice and also Savoy, thus 
remaining sole mistress on the western slopes of the Alps. 

In the C'entral Alps the chief event, on the north side of the 
chain, is the gradual formation from i.’or to 1815 of the Swiss 
Confederation and the indcj^iendent confederations of the Grisons 
and the Valais, which became full members of the Swiss Confed¬ 
eration only in 1S03 and 1S15 respectively. The Forest Cantons 
in the i5fh centur>' won the Val Leventina as well as Bellinzona 
and the \’al Blcnio (though the Ossola valley was held for a time 
only), while the Grisons added to the Val Bregaglia (which had 
been given to the bishops of Coire in 960 by the emperor Otto I.) 
the valleys of Mc.soccc and of Poschiavo. Further, in 1512, the 
Swiss Confederation won the valleys of Locarno with Lugano, 
which, combined with the 15th century conquests by the Forest 
Cantons were formed in 1803 into the new Canton of Ticino or 
Tessin. On the other hand, the Grisons won in 1512 the Val- 
tcllina, W’ith Bormio and Chiavenna. but in 1797 these regions were 
Anally lost to it as well as to the Swiss Confederation, though the 
Grisons retained the valleys of Mesocco, Bregaglia and Poschiavo, 
while in 1762 it had bought the upper bit of the valley of Munster 
that lies on the southern slopes of the Alps. 
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In the Eastern Alps the political history relates simply to the 
advance or retreat of the house of Habsburg. The Habsburgers’ 
ruined castle still stands in the lower valley of the Aar; they lost 
this district to the Swiss in 1415, and won the duchy of Austria 
with Styria in 1282, Carinthia and Carniola in 1335, Tirol in 1363 
and the Vorarlberg in bits from 1375 to 1523, not to speak of 
minor “rectifications” of frontiers on the northern slope of the 
Alps. But on the other slope their progress was slower, and finally 
less succc.ssful. It is true that they early won Primiero (1373), 
as well as (1517) the Ampezzo valley and several towns to the 
south of Trent. In 1797 they obtained Venetia proper, in 1S03 
the secularized bishoprics of Trent and Brixen (as well as that of 
Salzburg, more to the north) besides the Valtellina region, and in 
1815 the Bergamasque valleys, while the Milanese had belonged to 
them .since 1535. But in 1859 they lost to the house of Savoy both 
the Milanese and the Bcrgamasca, and in 4866 Venetia proper 
also, and in 1918-19 the Trentino. The gain of the Milanese in 
1S59 by the future king of Italy (1861) meant that Italy then 
won the valley of Livigno (between the Upper Engadine and 
Bormio), besides the county of Tcnda (obtained in 1575. and not 
lost in i860), with the heads of certain glens in the Maritime 
Alps, reserved in i860 for reasons connected with hunting. After 
a decisive plebiscite, Vorarlberg requested to be admitted into the 
Swiss Confederation in 1919, but the request was not granted in 
the Treaty of St. Cermain. By this same treat)', a large portion 
of the Southern .Alps, much of which was held by them at the close 
of the World War (1914-18), pas.sed into the legal po.ssession 
of Italy, and the boundary between that country and Austria was 
reafljusted. The southern frontier of Austria was not altered along 
(he Swiss section, but eastward from Cruben it now passes through 
Dreiherrn Spitz, then south-east of Helm Spitz and along the sum¬ 
mit ridge of the Carnic Alps to Urintove, and northw'ard to Untcr 
Drauberg, where it again turns cast, and on to Spielfeld. The 
frontier between Italy and Yugoslavia branches off and passes 
southward from Tarvis (south-west of Villach). By the addition 
of this territory of German-speaking peoples to Italy the number 
of sections of the Alps in which the natives do not speak the 
tongue of the country was increased. In Italy there arc also some 
I'rcnch-speaking districts (the Waldensian valleys as well as the 
Aosta and Oulx valleys). In Switzerland there are Italian-speaking 
regions, as well as some spots (in the Grisons) where the old 
Romance dialect of Romansch or Ladin survives; while in Aus¬ 
tria, besides German, Italian and Ladin, we have a Slavonic-.speak- 
ing population in the South-Eastern Alps. The highest perma¬ 
nently inhabited village in the Alj)s is Juf, O.qqHft. (Grisons); 
while in the French Alps, LTaoI. 6.713ft. (Savoy), and St. 
Veran. 6,726ft. (Dauphine), are rivals; tfie Italian Alps boast of 
Trepalle, 6,788ft. (between Livigno and Bormio), and the Tiro- 
lese Alps of Ober Gurgl, 6,322ft., and l end, 6,211ft. (both in the 
Oetzthal). 

Exploration of the High Alps.—About 20 glacier passes 
were certainly known before 1600. about 25 more before 1700 and 
yet another score before 1800; but though the attempt of I*. A. 
Arnod (an official of the duchy of Aosta) in 1689 to “re-oiien” the 
Col du Geant may be counted as made by a non-native, we do not 
come upon another case of the kind till the last quarter of the i8lh 
century. The tw'O earliest recorded ascents of high peaks were due 
to non-natives, that of the Rochemelon in 1358 having been under¬ 
taken in fulfilment of a vow and that of the Mont Aiguille in 1492 
by order of Charles VI 11 . of France, in order to destroy its repu¬ 
tation for inaccessibility; in 1555 Conrad Gesner climbed the 
grassy mound of the Gnepfstein, the lowest and the most westerly 
of the seven summits of Pilatus. The two first men who really sys¬ 
tematically explored the regions of ice and snow were H. B. dc 
Saussure (1740-99), as regards the Pennine Alps, and the Bene¬ 
dictine monk of Disentis, Placidus a Sjiescha (1752-1833, most 
of whose ascents were made before 1806), in the valleys at the 
sources of the Rhine. In the early 19th century the Meyer family 
of Aarau conquered in pierson the Jungfrau (1811) and by deputy 
the Finsteraarhorn (1812), besides several glacier glasses, their 
energy being entirely confined to the Bernese Olierland. Their 
pioneer work was continued, by a number of Swiss, among whom , 


were Gottlieb Sluder (1804-90) of Bern, and Edouard Desor 
(1811-82) of Neuchatel. The first-known English climber in the 
Alps was Colonel Mark Beaufoy (1764-1827), who in 1787 made 
an ascent (the fourth) of Mont Blanc, a mountain to W'hich his 
fellow-countrymen long exclusively devoted themselves, with a 
few noteworthy exceptions, such as Principal J. D. Forbes (1809- 
68), A. T. Malkin (1803-88), John Ball (1818-89) and Sir Alfred 
Wills (182S-1912). Around Monte Rosa the Vincent family, Josef 
Zumslcin (17S3-1861) and Giovanni Guifetti (1801-67) did 
good work iluring the half century between 1778 and 1842, w'hile 
in the Eastern Alj)s the Archduke John (1782-1859), Prince F. 
J. C. von Schwarzenberg, archbishop of Salzburg (1809-85), 
Valentine Stanig (1774-1847), Adolf Schaubach (1800-50). above 
all, P. J. Thurwicser (1789-1865), deserve to be recalled as 
pioneers in the fir.st half of the 19th century. The Faiglish Alpine 
Club was founded in the winter of 1857-58 followed in 1862 by 
the Austrian Alpine Club (which in 1873 was fused, under the 
name of the German and Austrian Alpine Club, with the German 
.Mpine Club, founded in 1869), in 1863 by the Italian and Swiss 
Alpine Clubs and in 1874 Ihe French Alpine Club. These clubs 
have explored the peaks, built huts, trained guides and published 
journals. The two sub-joined lists give the dates of the coiKpjcst 
of about 50 of the greater peaks (apart from the two climbed in 
1358 and in 1492, see above), achiev'cd before and after Jan. 1, 
185S. 

(1) Before Jan. 1, 1S58;—Titlis (1744), Ankogel (1762 ), Mont 
Velan (1779), Mont Blanc (i78()), Rheinwaldhorn (1789), Gross 
Glockner (x8oo), Grtler (i8oq). Jungfrau (1811 ), Finsteraarhorn 
(1812), Zum.steinspitz (1820), Todi (1824), Altels (1834), Piz 
Linard (1835), Gross V'enediger (1841), Signalkup|)e (1842). 
Wetterhbrner (1S44-45), Mont Pelvoux (184S), Diablerets and 
Piz Bernina (both in 1850), highest point of Monte Ro.sa (1855), 
Laquinhorn (1856) and Pelmo (1857 ). 

(2) After Jan. 1, 185S;—Dorn (1858), Aletschhorn, Biet.sch- 
horn and Grand Combin (all in 1859), Grand Paradis and Grande 
Casse (both in i860), VVeisshorn, Monte Viso, Gross Schrcckhorn, 
Ly.skamm and Wiklspitze (all in 1S61), Dent Blanche, Monte 
della Disgrazia and Taschhorn (all in 1862), Marmolata, Presa- 
nella, P»)inte des Ecrins and Zinal Rothhorn (all in 1864), Matter¬ 
horn, Gber Gabclhorn, Aiguille Verte and Piz Roseg (all in 1865 ), 
Langkofei (1869), Cimon della Pala (1870), Roscngarlcn (1872), 
Meije (1S77), Aiguille du Dru (1S78), Funta dell’ Argenteru 
(1S79), Aiguille dcs Charmoz (1880), Aiguille dc Grepon (1881) 
and Aiguille du Geant (1S82). 

BiBMor.RAPirv.—For a longer list of works on the Alps see the 
catalogue of the (EnglLh) Alpine Club Library, also A. Wabcr’.s 
Landn- und Reisebeschreihioigen der Sehweiz (1899, suppl. 1907); 
W. A. B. Coolidge, List oj Works of W.A.B.C. (1912) and A, J. 
Butler, Some Notes on Alpine Books (1926). 

F(xr general worLs on the Alps see Sir W. M. Conway, The Alps 
(1904, new ed. 1910); N. Zuntz and others, Ilohenklima und Berg- 
loandrrungen in Hirer Wirkungen auf dm Mensehni (i9o()); H, 
Mettrier, Pierre. d’Avity et dcs Alpes (1907) ; F. Briot, Les Alprs 
Fr(in(tii.\rs (1907); W. A, B. Coolidge, The Alps in Nature and 
History (1908); A. Drcyer, Dcr Alpinismus und der Deutsih-Ostrr- 
reichisihe Alpenverein (1909) ; J. I’erreau, L'lipopic dcs Alpes (1903- 
12); A. H. M. Lunn, The Alps (1914) i H- A. Cram, The. Heart of 
Europe (J916); P. Stephani, Les Tunnels des Alpes (1919); I). W. 
Fre.shfield, Below the Snow Line (1923); S. Butler, Alps and Sanc¬ 
tuaries of Piedmont and Canton Ticino (new cd. 1923); L. W. 
Collet, Les Lacs (1925) and V'on O. Fluckiger, Der Schweiz, Natur 
und Wirtschaft (1926). 

For Aljxine legend.^ see M. Savi-Lopez, Lrggendr delle Alpi (1889) 
and for Alpine poetry sec F. A. Baker and F. F. Ross, The Voice 
of the Mountains (1905) ; A. von Haller, Die Alpen (new cd. 1902) ; 
H. F. Jenny, Die Alpendichtung in der dentschen Schweiz (1905); 
J. Adam, Der Natursinn in der deutschen Dichtung (1906); G. W. 
Young, Wind and Hill (1909) ; H. Spender, In Praise of Switzerland 
(1912); A. H. M. Lunn, The Englishman in the Alps (1913); R. 
Thirlmere, Alpine and other Lyrics (1926); and for Alpine dialects 
see the great Swiss Dialect Dictionary (“Schweiz Idiutikon”) in 
course of publication since 1881. 

For the history of the Alps see F. Cribble, Early Mountaineers 
(1899) and Story of Alpine Climbing (1904); J. Grand-Carteret, 
La Montagne d trovers les dges (2 vols., 1902-04); R. Reinhard, 
Passe und Stras.sen in den Schweizer Alpen (190,0 ; W. A. B. Coolidge, 
/. Simler ft les origines de Valpinisme jusqu'rn 1600 (i()04); E. 
Hessclmeycr, Hannibals Alpenubergang im Lichte der neueren Kriegs- 
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f^rsthichlr (u) 0 (>) , H. TVcout /itudes sur le droit privi des hautes 
vaUir.\ alpinei de Vrovrucc cl la Dauphinc au Moycn-dge (1907)! 
H. flartmann, Das Hcrmr Qbcrland in Sage und Gesckichle (1909) ; 
H. S. Wilkinjion, Jlannihars March through the Alps (igii); D. W. 
Freshfield, Hannibal Once More (1914;; J- Hess, Ilistoirr lUustree 
de la rt^gion des Alpes^Manlimes (1915^; A. Urun, Memoiren des 
alien Toni lirun, Brrgjuhrtr von Flints (ssjfj) ; A. Castaing, Histoire 
gi'n^mlc des Alprs Frun(,aises des originrs jusQu’d nos jours (1919^ I 
F. F. Tucketl, A Fioneer in the High Alps (Letters, etc., of F.F.T- 

'('lie- followini; is a m l‘■( tion from descriptive work.s published since 
if>oo;—A. (Jucbhard, Aoies sur les Alpes Maritintes (190O; E. 
VVh>mper, The I a/A v of Zermatt and the Matterhorn and Chamonix 
and the Range of Mont Jilanc (new eds. 190O) and Scrambles among 
the Alps (new ed. I'>o.h)^ C. Rcy, The Matterhorn (1907;; D. Baud- 
Bow, La Mene ei Irs Eirins (1907); C. F. Wolff, Monograpltie der 
Dolomitenstrnoe (190X) ; A. von Radio-Radies, Spezial-Fuhrer durch 
das Dachsteingebirgc und die angrenzenden iicbiete. (1908) ; P. Joanne, 
Savoie (uioHr, J. .Soldi, Studien uber Gebirgspasse, mil besondcrer 
Berucksiihtigung der OUalpen (1908); C. Falke, Im Bannc dcr 
Jungttau (i';ov;; H. Fcrrand, Les Mont agues dauphinoises (1909); 
M. Meyer, PeutM'he Alpen (1910); H. Ferrero, The Valley of Aosta 
( Myioj ; S. II. Hamer, The Dolomites (1910) ; C. Schu.ster, Peaks and 
Pleasant Pastures (1911); H- Ferrand, Le Mont Blanc d'aujourd’hui 
(191.’); J. (Jrande, The Bernese Oberland in Summer and Winter 
( 1911) ; II. Balavoirie, Dans les Alpes et le Jura (19* O ; E* Gaillard, 
Les Alpes de Savoie (191 j); G. Tardieu, Les Alpes de Provence 
(1912); L. M. Davidson, The Gales of the Dolomites (1912); C. 
Rev, Peaks and I’reitpnes (1914) ; C. Durier, Le Mont Blanc (1919) ; 
A. Frey, Die Osterreichist hen Alpenstrassen in friiheren Jahrhundertrn 
(1919); 1 ’. Arijos, La \ ie Pastorale dans les Alpes Trani^aises (1922); 
R. BuKot, 'The Lakes of Northern Italy (1924) ; J. Vallot. and others. 
Description Ghterale. du Massif^ du Mont-Blanc (1924); H. Quigley, 
Lombardy, Tyrol, and the Trenlino (1925); Gabriel Faure, The 
Dolomites (i92'<); E. I.. Broadbent. Under the Italian Alps (1925); 
Blakeney, Peaks, I'asses, and Glaciers ((92(j); G. Chabat, Les 
plateaux du Jura Central (1927). 

For accounts of travels in the Aljis see P. H. Scheffcl, Vrrkelirs- 
gfsihichle der Alpen (nioS) ; h’. Harrison, My Alpine. Jubilee (1908); 
r. I.. Frecston, The High-Roads of the Alps (1910); W. Larden, 
Rei ollet tioHs of an old Mountaineer (1910); G. I). Abraham, Moun¬ 
tain Adventures at Home and Abroad (1910); H. Ferrand, La Route 
des Alpes Fran{,nises (1912); C. Knowles, Adventures in the Alps 
(191D ,; A. Fim her, Hlu hgebirgs-ioandcrungen in den Alpen und im 
Kaukasits (2 vols. lOi.O; L. I’urtscheller and H. Hess, Der Hoeh- 
tourist in der Ostalprn {1910) ; R. Roschnik, Fithrer durrp die 
Julisihrn Alpen (1914); Jv S. Salisbury, Rambles in the Vaudese 
Alps (1916); H. Aurenche, A Venise par les Dolomites (1919); 
H, Ferrand, Nor to Evian (1925); E. V. Lucas, Zigzags in France 
{ 1925; ; C. I,. Freeston, Alps for the Motorist (i<)zO) ; J. F. Muirhead, 
The H ayfarer in Switzerland (i <):(,) ; S. H. Hamer, A Wavfarer in the 
Dolomites, and C. B. Watrrlow, Routes des Alpes—a Motorists' Guide 
to the Great French Alpine Roads. 

Some an'ounts of climbing and other Alpine sports are—J. Tyndall, 
The (llariers of the Alps and Mountaineering in iSOi (reprint i9o()) ; 
I'- Whymper, Scrambles in the Alps (reprint 1908); E. Zsigmondy, 
Die Gefahren der Alpen (190S) ; Sir W', M. Conway, The Alps from 
End to End (reprint 1910); G. D. Abraham, On Alpine Heights 
(mho) ; G. W. Young, Mountain Craft (1920) and G. D. Abraham, 
SuUs M ountain Climbs (reprint 1926). 

'Hicre are a large number of excellent guide books for various 
parts of the I'Iicm' are revisetl periodically and so kept up to 

date. The most important are the following;—Karl Baedeker, Italy 
front the Alps to Naples (i90(j); Southern France (1914); 
Sicitzerland (1922); Tyrol and the Dolomites (1927); The Blue 
Guidi's, Miiirhead's, Switzerland with Chamonix and the Italian 
Lakes (1924); Northern Italy (i()24); The French Alps (1926). 
There are also several volumes of ‘‘('limbers Guides,” written by Sir 
W. M. Conway and W. B. C^oolidge. \yaluable information can 
be obtained from the imblicatiuns (that date from i8(>3) of the 
various .Alpine clubs English, French, Swiss, German and Austrian, 
Austrian, Italian, etc. .All the countries whiih include Alpine districts 
have now issued excellent oflicial maps based on recent surveys. 

'I'be most important wi»rks on the Geology and Tectonics of the 
Alps, all of winch contain bibliographies, maps, photographs and 
soctinns, are;—Alb. llcirn. Geologic der Schweiz (1916-1922); R. 
Staub, Drr Ban der Alpen (1924); L. Kober Bau und Entstehung 
der Alpen (1924) and L. W. (Tollel, The 5 trMr/«re of the Alps (1927); 
and ul individual papers mention must be made of E. .Argand, Sur 
Tare des Alptw Occidentalcs (1916), For the question of the relation to 
other regions see F,. Suess, Das Antlits der Erde (1885, English trams. 
Hio j) ; L. Kober. Der Bau der Erde (1921); E. Argand, La Tectonique 
de rAsic ((.'nngr^s Gt^ol. Internationale [1922]). 

Recent detailed geological maps are published for many parts 
of the Alps (vfc L. W. Collet, The Structure of the Alps, 1927) and 
tectonic maps and .sections are by E. Argand, Les Nappes de 
Recouvrrment des Mprs Occidentalcs (roii) and R. Staub, Teklon- 
iseke Karle der Alpen (1923), with sections (i92S)‘ 


Important works on Glaciology are;—A. Penck and E. Brlickncr, 
Die Alpen im Eiszeitalter (1Q09); J. Bayer, Der Mensch im Eiszeitalttr 
(jg27); H. Gams and R. Nordhagen, Podglaziale KlimaUnderungen 
(1923)- 

Works on Alpine Flora are: — Christ, Das Ffianzenleben der 
Schweiz (1882); R. von Wettstein, Die Geschichte unserer Alpenflora 
(1896); the best book of coloured plates is the Atlas der Alpenflora 
(5 vols. 2nd ed. 1897) ; Engler, Die Ffianzenformationen, und die 
planzcngeographische GHederung dcr Alpenkette (1901) ; Chodat and 
I’ampanini, Sur la distribution des plantes des alpes austro-orientales 
(Geneva, 1902) ; Jerosch, Geschichte und Herkunft der schweizer- 
ischen Alpenflora; eine Vbersicht uber den gegenwdrtigen Stand dcr 
Frage (1903); W. A. Clark, Alpine Plants (1907); Schrbter, Das 
Pflanzenlcben der Alpen (Zurich, 1908) ; H. Correvon and P. Robert, 
La Flore Alpine (igio) ; E. A. N. Arber, Plant Life in Alpine. Switzer¬ 
land (1910) ; G. Flemwcll, The. Flower-Fields of Alpine Switzerland 
(1911); H, Correvon, The Alpine Flora (1912); C. L. Maynard, 
An Alpine Meadow (1912) ; J. Hoffmann, Alpine Flora (1925) ; W. B. 
Wright, Alpine Flowers and Rock Gardens (1925). 

The classic of Alpine Zoology is F. von Tschudi’s Das Ticrlehen 
der Alpenwelt. See also zoological section, by K. W. von Dalla Torre, 
of Anleitung zu wissenschaftUchen Beobachtungen auf Alpenreisen; 
V. Fatio, Faune des vertibrSs de la Suisse (5 vols., 1869-1904) ; 
F". Zschokke, Die Tierwelt drr Hochgrbirgssccn (1900) ; also C. Zeller, 
Alpentiere im Wechsel der Zeit (1892). (J, I. P.) 

ALPS, AUSTRALIAN, term applied somewhat loosely to 
the mountain massif which occupies the south-easternmost corner 
of Australia (eastern Victoria and .south-eastern New South 
Wales). In a more localized sense it is applied to the higher 
ranges which stretch across (he Victoria-New South Wales bound¬ 
ary and form the w’ater-shed between the upper Murray system 
(Ovens, Mitta-Mitla, Indi rivers) on the north-west, and the 
streams (Tambo, Snowy river) flowing to the I’acilic on the south¬ 
east, the upjjer Murrumbidgee, owing probably to events of tec¬ 
tonic history, partaking of both characters. The term “Alps” as 
applied to these mounbiins denotes their general characteri.stics 
as ma.ssivc and seasonally snow-( lad highlands rather than their 
special structural features. In this latter sense they are not ‘‘Al¬ 
pine” mountains, being a powerfully developed “block” massif 
compiosed of elevated “hor.sts" and down-faulted areas (Senkungs- 
folder). This faulting affected an area of comparatively homo- 
geneou.s topography—a peneplanated surface developed on granitic 
and Palaeozoic rock.s—and diversified it into a series of massive 
flatfish uplands and comparatively roomy depressions. These 
movements, continuing into late Tertiary limes or later (late 
Pliocene-early Pleistocene) were followed by a local glaciation 
(Pleislocene-Kosciusko ice age) w'hich further emjihasizcd the 
flatness of the .summit topography. The result is an upiier sur¬ 
face of broad undulating highlands upon which the highe.st ele¬ 
vations (Kosciusko, 7,340ft.; a series of heights variously named; 
5,000-6,500ft.) are not distinctly remarkable. The areas of de¬ 
pression (e.g., Monaro) are occupied by the headw’aters of 
streams, which, owing to the spasmodic nature of the uplifts, have 
worked out characteristic “valley-in-valley” forms. There are 
also evidences of extensive river piracy. 

The highlands are snow-clad in winter, though the tree-line 
lies at 5,000ft. and the area of Alpine flora is small. The rocks 
of these highlands are extensively, if not richly, mineralized and 
a good deal of mining mainly in small and scattered working.s 
(e.g., Kiandra [alt. 4,640ft.], the highest settlement in Australia; 
Araluen) is carried on. The valleys and basins have considerable 
possibilities for closer agricultural settlement, but they and the 
lower uplands have so far been utilized mainly for pastoral pur¬ 
poses. There are numerous fine sheep-stations and in the Monaro 
uplands in particular (Cooma; alt. 2,657 H-; pop. c. 3,000) are 
good cattle, grain and fruit lands. The chief importance, however, 
of the Australian Alps is as a source of water-supply. The snows 
feed perennially the .streams of south-east Australia and are thus 
the basis of the present and potential development of irrigation 
agriculture, and of inland navigation, in the adjoining areas. Phys¬ 
ical features also—^particularly the presence of long narrow 
valleys cut in hard rocks—have facilitated water conservation on 
a large scale and form thus a foundation of permanent wealth. 

In addition, this area is becoming increasingly a national play¬ 
ground and health-resort. Kosciusko is approached chiefly from 
the Monaro side (Cooma is a growing tourist centre), and the cor- 
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responding Victorian district is the Wangaratta-Bright-Mt. Buf¬ 
falo tourist route. 

ALPUJARRAS, THE, a district of southern Spain, in the 
provinces of Granada and Almeria, from the Nevada to the coast 
between Motril and Almeria. A structural depression between 
the Nevada and the coastal sierras contains the mid-courses of 
Nevada streams which have wild gorges above and below. These 
mid-courses are in beautiful fertile secluded valleys with villages 
often on ledges overhanging the streams, and to them the name 
Alpujarras is often exclusively applied. The vegetation ranges 
from sugar cane and palm in the valleys to Alpine flora on the 
heights through belts of orange, lemon and lig, of vine and olive, 
of chestnut and walnut and of oak and has no parallel in Europe. 

The treaty of Granada assigned the district to Boabdil but it 
was not observed. The descendants of the Moors w-ere removed 
in 1570 after long rebellions, and colonists, especially from Es- 
tremadura, came in. An Alpujarras militia for coast defense was 
dependent on Velez-Malaga. Ugijar was formerly the capital, 
Orgiba is another town; Lanjaron has a castle and chalybeate 
baths, Trevelez is the highest village. 

Sec Bolctin de la Real Soc. Geogr. Madrid, xlviii, 1906, pp. 426-99. 

’ALQAMA IBN ’ABADA, generalh' known as 'Alqama 
al-Fahl, an Arabian poet of the tribe Tamlm, who flourished in 
the second half of the 6th xentury. His diwan con.sists of 3 
qasidas (elegies) and ii fragments. Asma' i considered three of 
the poems genuine. 

The poems were edited Ijy A, Socin with Latin translation as Die 
Gedichte des ‘Alkama Alfuhl (Leipzig, 1867), and are contained in W. 
Ahlwardt’s The Dhiwis of the Six Ancient Arabic Poets (1870) ; cf. 
W. Ahlwardt's Beinerkun^en iiher die Acchtheit dcr alten arabischen 
Gedichte (Greifswald, 1872), pp. 65-71 and 146-68. 

ALS, a Danish island in the Baltic, off the coast of Slesvig, in 
the Little Belt. It was Danish property until 18O4, when it was 
incorporated with Germany; it returned to Denmark in 1919. and 
was occupied again by Germany in World War II. It was of 
strategic importance as it guarded an approach from the North 
sea to the Baltic. The island is fertile and well wooded and Son- 
dorborg, the capital, has a good harbour. Most of the inhabitants 
sjx'ak Danish. Area, 105 sq.mi. Pop. 31,445. 

ALSACE, EARLY OPERATIONS IN : sec Frontier, 
Battles of the. 

ALSACE-LORRAINE, the German Elsass-Lothringen, is 
the 5,600 sq.mi. of territory ceded to Germany in 1871, retroceded 
to France in 1919 and rcposses.sed by Germany in 1940. After 
1871, Germany divided it into three administrative units—Upper 
and Lower Alsace and Lorraine. The French made three depart¬ 
ments out of it—Haut-Rhin, Bas-Rhin and Moselle. The third 
reich added part of it to Baden and part of it to the Westmark. 
Alsace has more definite natural boundaries (the Rhine and the 
Vo.sges mountains; and a more homogeneous population than the 
more highly industrialized Lorraine, which in the 20th century 
attracted much foreign labour. The population of the region in 
1936 was 1,915,627, of which number 10% were li.sted as French 
speaking and the others as German sjieaking or bilingual. Since 
the natives speak a German dialect similar to the Swiss of the 
region of Basle, it is not clear whether bilingual means French 
and the dialect, German and the dialect, or French and German. 
There were 400,000 Protestants, 28,000 Jews and 1,500,000 
Catholics, according to the 1931 census. Though Alsace produces 
petroleum and potash, it is much more important for its agricul¬ 
tural products, textiles, and textile and other machinery. The 
great importance of Lorraine is due to its coal and iron which 
make it significant in the military’ and industrial balance of power 
in Europe. These facts alone indicate the great importance of the 
region, but the further fact that it lies across the paths of the 
great routes of commerce and communication—the Rhine, the 
Saveme pass and the Burgundian gate—makes it a prize for either 
France or Germany. For the 2,000 years of its recorded history 
it has generally been an apple of discord in European politics, and 
since 1870 it has played a similar role in world politics. Great 
scholars have attempted to prove that the natives belong to the 
French or the German nationality. The careful observer who 
speaks and understands the dialect and who listens to the con- 
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versiition of the natives, whether in their homeland, in the 
Alsatian caf^ in Paris, or in groups of exiles or emigrants from 
the region, is likely to conclude, after hearing them speak only 
less condescendingly of the jranzos (Frenchman) than of the 
schwob (German), that the Alsatian is above all else an Alsatian. 
His pet aversion is a Prussian, more particularly a Pru.ssian army 
officer. The attendant in the museum or in the library uncon¬ 
sciously makes a distinction between what is Alsatian and what 
is French or German. The average native suffers from an in¬ 
ordinate local pride and is possessed of a wealth of local tradition, 
some of which antedates French and German nationalism by a 
millennium. Important in that tradition is the love for liberty 
and the spirit of political and economic democracy which neither 
French nor German statesmen seem able to comprehend. By the 
Swiss it is taken for granted. Religion has long had a prominent 
place in the life of the people. Louis XIV, the Najxileons and 
Bismarck learned to respect these traditions, but sometimes lesser 
statesmen have shown less wisdom. 

History to the Time of the French Revolution —In 58 
R.C., after having defeated the Helvetians, Julius Caesar met and 
defeated the Alemanni who, under their chieftain Ariovistus, had 
crossed the Rhine near the mouth of the Neckar and had taken 
possession of the Alsatian plain. Tradition places the site of the 
bloody battle on the “Ochsenfekl ” near Cernay (Sennheim) 
and attributes the infertility of the soil to the curse of heaven 
due to the bloodshed of that day. The victorious Romans domi¬ 
nated the region, in spite of the efforts of the Alemanni, for four 
centuries. The Rhine was not an effective military frontier as 
Caesar soon discovered. In a.d. 357 a second notable encounter 
(the battle of Strasbourg) left the Romans in ixissession, but 
while they were defeating the Alemanni another Germanic tribe, 
the Franks, moved into the region of the Meuse. Scheldt and 
Samhre valleys. Thus Lorraine enters as a second area of border 
conflict. Two decades later the Alemanni were defeated again in 
a battle near Colmar, but while the Roman troops were detained 
in Alsace another Roman army was defeated at Adrianople in 
A.D. 378. Thus early did the struggle for the Al.satian plain have 
distant rept’rru.ssions. The terrors of Attila and his Huns led 
Romans, Celts and Germans to unite to drive out the invader, 
or at least to check him at Chalons in 451. In the wake of the 
retreating Huns, the Alemanni, taking advantage of the declining 
strength of the Romans, moved into Alsace-Lorraine and fixed 
the lingui.stic boundary as it was when the armies of the third 
reich took possession in ic)40. 

The rise of the Frankish kingdom and the later empire brought 
Alsace-Lorraine into the heart of a great political organization. 
Though the favourite residences of Charlemagne were at Aachen 
and Ingelheim, he re.sided at times at Colmar and Schlett.stadt 
in Alsace. The Rhine was the centre of his great empire. When 
that empire was divided in the treaty of Verdun in 843, the 
middle kingdom, which extended from the North sea to Rome, 
the ruler of which was to bear the im^jerial title, included Alsace- 
Lorraine. In the second divi.sion, in the treaty of Mersen in 870, 
Alsace-Lorraine became a part of the kingdom of Louis the 
German. Obviously this treaty is a favcjurite with German writers 
and one which F^rcnch writers would like to forget. In the cen¬ 
turies following, the region was broken up into small ecclesiastical 
and political units. Upper Lorraine, or what is generally known 
as Lorraine, emerged as a duchy in the loth century. It was a 
part of the Holy Roman empire, which, when it began to dis¬ 
integrate provided French influence an opportunity to assert itself. 
France acquired actual control of Toul, Metz and Verdun in the 
middle of the 16th century, and these bishoprics were formally 
recognized as French in 1648. The growing influence of France 
in Lorraine terminated in complete incorporation of the duchy in 
1766. An important influence in the development of Alsace was 
the evolution of the free towns—^Haguenau. Landau, Colmar, 
.Schlcttstadt, Wissembourg, Obernheim, Rosheim, Kaysersberg, 
Turkheim and Munster. Nominally they were under a prefect 
residing in Haguenau and representing the house of Habsburg, 
but to a great extent they were little republics. Strasbourg, an 
episcopal see, was also a republic directly under the empire. 



ALSACE-LORRAINE 


702 


Miilhousc was a republic associated with the Swiss confederation 
irotii ihe 15th century until 17cy8 when the c:onfc*dcration w’as 
dissolved l>y the French conejuerors, Durinj? the French Revolu¬ 
tion the French market was closed to Mulhouse, a reversal of a 
former lolicy. I'nder those conditions it voted to join France. 
The Swi.ss version of that event is that it was forcibly annexed 
by France; the French version, that it joined voluntarily and by 
a larf?e vote. Durinj? the 15th century Charles the Bold of 
Bur/'uncly hoi>ed to rc'slorc the middle kinKdoni and actually 
ofttained a rnort>?agc on the Habsburji rights in Al.sace His am¬ 
bitions led to the c;o-oi>craticHi of the Swiss, Alsatians and Lor- 
ramers who endc'cl his dream on the held of battle at Nancy in 
1477, where Charh's was defeated and killed. The Alsatians with 
the help of the Swi.ss had already tried, condemned and executed 
hi.s Kovernor in that region. 

'I'he religious and dynastic wars of the 17th century furnished 
the oi)porfunity for gre-at soldiers and military cnigineers to make 
enviable reputations by bringing death and devastation into the 
region, (he [aipulation of which had little or nothing to gain or 
lose in the great game of Machiavellian politics. By 1700 franc e 
had concjjuered Alsace-Lorraine and all but brought about the 
dissolution of the Holy Roman emr)irc;. The treaty of Westphalia 
in (648 marked Ihe end of the long era of (jerinan domination 
and the beginning of the French era for Al.sacc- Lorraine. Al¬ 
though the language of the treaty was vague, the dominance* of 
France on the continent, much more* important in a Machiavellian 
era, was gc'neralb' accepted in the reign of Louis XTV\ The 
“Clrancl Monarch” tecctgnized the particularism of the region by 
permitting jxclitical, social, economic and ecclesiastical instilu- 
tioics to continue much as before. The Protestants wen* given 
much more freedom than those of ITante prcjjier. Even the: 
municipal system, a result of the free im}H*rial towns, was not 
radically changed. A very small circle of hourgc'ois aristocrats 
spoke French and drew cultural insjhration from France, while 
the rnassc-s spoke thc'ir dialect and saw to it that their aristocracy 
continuc*d to be the "poorest and the imrest” in the rc'alm. The 
language, halcits, institutions and fc*elings were (lerman. 

About the middle of the iHth century three* men organized a 
company for calico printing in Mulhouse. Out of that beginning 
has grown one of the* important Ic-xtilc* industries on the continent 
of Europe. Apparently the industry was learnc*d from Swiss and 
south (lerman workmen, and at least one* of the original organizers 
was himself a Swiss from a Zurich family. Another had Swiss 
connectious and may have bc-en from that country. The tw'o 
families—the Koechlins and the F)olifuse.s—have made an en¬ 
viable* record in industry, science, letters, art, politics and pliilan- 
tbroj>y. 'riu'V were carriers of the liberal tradition of the Swiss. 
Whenever Alsatians have been called to Paris or Berlin they 
have usualh’ found themselves with a rather .small libc-ral or 
progressive minority on social, economic and i>olitical issues. In 
spile of these facts, it is sometinu's assumed that the Alsatian 
learned his democracy frenn the I'reiuh texolutionaries and his 
social and economic reforms from Ihe Ciermans after 1S71. 

From 1789 to 1919. The French Revolution aroused a keen 
interest in the region because it was the application of much of 
the philosophy of (he inhabitants. The altac k on the church and 
its property raised .some doubts until Napoleon pacified them 
with the concordat of iSoi. It is not without significance that, 
though the “Marseillaise” originated in Strasbourg, the munici¬ 
pality tried to keep all of its special political and economic 
privileges. In general, the liberalism of the revolution aptxialcd 
to them much more than the centralization. An unusually large 
proportion of the great military leaders of (he era came from 
the region. The industrial leaders who needed a bigger market 
favoured NapoU'on’s policy of breaking down customs barriers 
and integrating Europe into greater unit.s. But there wa.s no com¬ 
plete fusion with the French population. The Bourbon regime 
left many of the inhabitants cold. Louis Philippe was to them a 
disappointment, and Napoleon IM w'a.s never popular in the region. 
When he x'Lited Stra.sboiirg, the scene of hi.s first attempt, he was 
greeted w ith l ive h Rfpublique! Alsace had a conspiracy trial, and 
at least one exc*tution, abcnit 1820, It had another involving 40 Al¬ 
satian Republicans in 184*). In the first con.spiracy an Alsatian mem- 


j tier of the chamber of deputies was involved—a member of the 
prominent Koechlin family. Upon his return to hi.s constituents he 
was given a reception and in tJue time he was re-elected to take his 
place ne.xt to La Fayc*tte with the extreme Left. Those Republicans 
lrit*d in 1849 w'ere hilariously received upon their return from the 
trial ill }ic'sanc.c)n. From 1815 to 1H70 the Alsatians were seldom with 
the majority in E'rcnch public opinion. The Cohdcn-Chcvalier treaty 
appealed to the industrialists of Mulhouse, but Napoleon III never 
won the eiectiems in Sira.sbourg. MuIhou.se or Upper Alsace. His effort 
to [Mifiularize the French language met wdth little success. 

7 'he ri,-.e of Germany alter 1815 created a difficult problem for 
French statesmen who saw in it a threat tii the tiominant position of 
France. In 1830 the prime minister, Prince de PoUgnac, .suggested a 
scheme for the annexation of Belgium, Luxembourg, the Saar basin 
and the southern Palatinate, to maintain the balance in favour of 
Fiance. In the Vios Napoleon III permitted Bismarck to obtain evi¬ 
dence of his ambitions in the same region, evidence which Bismarck 
used effectively to isolate France. When Bismarck was fully prepared 
to challenge French dominance he u.sed the evidence and other means 
to liurniliate the French emperor who then led France into a w-ar for 
wliieh it was not jirepared. 7 'lu* French w'crc completely outma- 
noeuvn-d; Napoleon was taken a prisoner of w-ar. France became a 
republic. It was that repulilic which used Alsace-Lorraine as the 
pawn willi wdiich it bought a tolerable fieace for France. For the 
lir-,t time since the Napoleonic era were the inhabitants of Alsace- 
I.orraine enthusiastic about a French government and then they w’ere 
transferred to the new German empire by it. The delegation from the 
region niade a strong protest in the French assembly but it was in 
vain. The first delegation to the German reichstag carried its protest 
to that body in 1874. Practically every clelc'gation to the reichstag 
until i8i)o was unanimously opposed to (he Gc’rman regime. Many of 
(he iric-conc ilables lett the region and went to France or other coun¬ 
tries. Bismarck seemed to have high hojK'.s for an early assimilation of 
the German '-peaking majority, but under the circumstances he was 
practically cornpc'lled to govern Ihe region as a eonciuered province. 
'I he ('arl\- recovery of France together with the tact that French slatirs- 
men fiirted v\ith Ihe jioliey of revenge added to liismarck's troubles. 
In 1874 a local eoii'-ullalive comniitUe {lMnilrviu\schuss) was granted 
i which three years later was given some [lower to initiate legislation. 

I In i87(j a resident statthalter, rcfiresenting the imperial chancellor, 

I was a|i|)oinler|. There couhl be no effective self-government until iqo2 
j for the stall halter had, until that time, the [lower to declare martial 
I law whenever lie saw fit. The a.ssirnilation jirograrn had made little 
i [ircigress in i8t|0 wlien the new Km[)eror William IT dismissed His- 
j march and took advice- from men of lesser calibre. Just about (hat 
I time, with the rollajise of the Boulanger movement, the French gov- 
} eminent alienated many of the inhabitants of Alsace-Lorraine by 
adoiuing an anticlerical policy. By ICJ05 the anticlerical legislation had 
been jeassed and the clerical party, the strongest single party in Alsace- 
Lorraine, souglit a new orientation, Bismarck and the German states¬ 
men ne\'c*r interfered with the eoruordat of 1801 in the province. The 
German totn|)romi.se with tlie church apjic-aled to the clericals in com- 
[larLson with the French anlirlericalism. After 1900 the clericals in 
.M.sace-I-oilaine looked forward to an autonomous Alsace-Lorraine in 
(he German ein[)ire. This left the irreconcilahles in a dc'SiH-ratc posi¬ 
tion. They redoubled their efforts to maintain the maximum of French 
culture in the region f)ut many of them rerognized that their struggle 
was all but Iiopele.ss, B\ npi a new constitution was grantc'd which 
opened the way for the reichsland, as it was called, to tiocome an equal 
among the memlxTs of the em[)irc. Provision w-as made for a bi¬ 
cameral Luni/r/ig and a vote in the imin-rial federal council. There 
wa.s still plenty of dis,sati.sfaction but the first election .seemed to indi¬ 
cate that the government [carty had (he majority. 

The irreeoneilahle.s, howc*ver, were reinforced from a strange quarter. 
After the fall of Bismarck, German statesmen moved in the direction 
of pan-Germanism and imperialism to .such an extent as to arouse the 
Frencli, British and Ru.s,sian governments. The new policy together 
with its repercussions abroad called for a tremendous increase in the 
military and naval budgets and thc-se were oppo.sed by the members 
of the rcich.slag from Alsace-Lorraine. The inhabitants of the region 
saw nothing to he gained hut very much to he ventured by w'ar. As 
an exposed part of the empire, they were heavily garrisoncej. Alsatian 
democracy and Prussian militarism made an impo.ssihle combination. 
Clashes between the civilians and the military authorities were in- 
evitahle. The most notorious was the Zaln-rn incident in which it 
seemed clear that the military showed a woeful lack of discipline. The 
local diet, under the pri*sidenc>- of Dr. F.ugene Ricklin. placed the re¬ 
sponsibility directly upon the military authorities. Such incidents caused 
the tide to turn against the German regime although it was not until 
i<)i6, after the war had Ixjcn going on for two years, that the majority 
was against the government. To meet that situation H was proposed 
to dismember the province and partition it among several German 
states. Before that was accomplished the exigencies of the war de¬ 
manded radical action. The former policy was completely reversed, 
Alsace-Lorraine was to have a more autonomous government headed 
by Dr. Schwander, former mayor of Strasbourg. The local politicians, 
however, wrre too shrew'd to hid on a dead horse. None of them 
W'ould attempt to form a cabinet. The natives rejoiced as the French 
armies came, and the German armies retreated across the Rhine. 
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After 47 years the Alsatian was still an Alsatian and many of the 
Lorrainers were still Lorrainers. 

From 1919 on. —The treaty of X'crsaillcs recognized “the moral 
obligation to redress the wrong done by Ciermany in 1871 both to the 
tights of France and to the wishes of the population. . . A prefer¬ 
able version, even in 1919 would have been “to the rights of the 
population and to the wishes of France,” it the Alsatians had been 
consulted. The tumultuous welcome given to the French was due, in 
a measure, to war weariness. More important was the fact that the 
French officers had made it clear that customs, traditions and liberties 
would be respected. 'I’he fact that French officials almost immediately 
alterward began to speak of reintegrating the reconcjuered provinces 
tempts one to conclurie that they did not understand the implications 
of their own {jroniise. 'I'hey hoped to blot out the name Alsace- 
Lorraine forever, bs' simply resurrecting the Haut-Rhin, Ba.s-Rhin 
and Moselle of the earlier fieriod. A commissioner-general was ap¬ 
pointed and three cornini.s.sioncrs, one for each department, but no 
sovereign power was recognized except the central government of 
France. F.vcn the functions of the transitional commissariat-general 
were transferred to Paris in 1925 as though the period of transition 
had terniinatcd. The government fared (piite well in the elections of 
i()i9 and 1924, though in the complicated parly politics of FTance it 
is not always clear just whaf the issues are and how the voter reacts 
to them. The Her riot ministry rai.sed some doubts when it declared 
tor the introduction of “tlie whole of the republican legislation” into 
Alsace-Lorraine. suggestion to make some changes in the con¬ 
fessional schools was taken as ev'idenee that the concordat of 1801 
was to he attacked. At that stage, Dr. Rieklin, who had been a lead¬ 
ing autonomist during the (iernian regime, together with several 
others founded a newspaper and the Ileimatbund (league for home 
rule). I'heir program called fur complete autonomy “within the 
French stale.” The issue was between “the whole of the republican 
legislation” and “complete autonomy,” or betw'een centralization and 
patLieularisni. A change in ministry- brought Poincare to the head. 
His invasion of the Ruhr had made him unpopular in Alsace-Lorraine 
where industry and commerce were more important considerations 
than revenge. He resorted to dra.stic action, suppressing newspapers 
on the ground that they were in a foreign tongue, in spite of the fact 
that German was the written language of three-fourths of the popu¬ 
lation. The crowning event came on Christmas Eve 1927 when whole¬ 
sale searches, seizures anil arrests were made. Two of those held were 
elected to the chamber of ilei)uties before the time of the trial. Only 
those who could speak French were eligible for jury fluty, a fact 
which led the public to discredit the whole procedure and to con¬ 
clude that there was no ju.‘'tiee to be hatl in FTancc. Among tho.se 
found guilty were the two who had been elected to the chamber. 
Since they w'cre flenied the right to their seats, a second election gave 
the voters the opportunity to elect two other autonomists. It is .sig¬ 
nificant that of the four men involved in the chamber of elections, two 
Were arrested us menil)ers of the chamber in 1939 when World War H 
opened. Apparently the Alsatians stood by them during those years. 
The trend of events taught Poincare and his ministers that repression 
was not the solution, so they reversed the policy and re.sortcd to a 
more conciliatory j)o]icy. The matter was debated in the chamber of 
deputies early in 1929, Poincare himself speaking 10 hours on the 
subject. The ministry attempted to maintain the .separation must be 
the aim and purpose of those who oppose the “one and indivisible” 
theory of the French government, and separation obviously w'as 
treason. The incomplete dichotomy tlid not silence the autonomists 
who pointed to the fact that the minister of the interior himself was 
working out a plan for administrative decentralization. Moreover, 
they insisted that the "one and indivisible” theory was a contradic¬ 
tion of the promise to respect the liberties, traditions and customs of 
Alsace-Lorraine. Language, religion, education, civil service, munici¬ 
pal institutions—all thc.se were elements in their traditions for whirh 
they demanded respect. They wanted no official class that spoke only 
French and no atheistic French teachers for their religious schools. 
These were matters of a tradition older than French nationalism. The 
harmless resolution by which the long debate was terminated found 
many of the members from Alsace-Lorraine in the opposition. The 
conciliatory policy did not cause the autonomists to disband. They 
had won more than a hearing in the first round. Meantime some 
Breton autonomists wrecked a monument just when the fourth cen¬ 
tenary of the union of France and Brittany was to be celebrated. The 
rumour was that Bretons resented the depicting of their duchess kneel¬ 
ing before a French king. The French seem to lack a sense of humour. 
A picture of the union of the two as equals instead of one being 
annexed should have been a simple matter. 

The rise of the third reich ftave both nationalist.^ and autonomists 
in France other matters to occupy their minds after 1929. The in¬ 
stability of French politics after that time lend.s support to the con¬ 
viction that the “one and indivksible” idea was not generally accept¬ 
able to the French nation. The coming of World War II brought 
another wave of arrests and at least one execution among the auton¬ 
omists, Among the members of the chamber arrested were at least 
two of those involved in the chamber elections and arrests of 1929. It 
was an unfortunate commentary on the 20 years under France to have 
it terminate in that manner. The authorities of the third reich resorted 
to wholesale deportations of the French-speaking inhabitants. 
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ALSATIA (the old French jwovince of Alsace), long a “de¬ 
batable ground” between France and (lermany, and hence a name 
applied in the 17th century to the district of Whitefriars, between 
the Thames and Fleet street, in London, which gave sanctuary* 
(q.v.) to debtors and criminals. The privilege.s were aboli.shed in 
1697. 

ALSBERG, CARL LUCAS (1877-1940), American bio¬ 
chemist, was born in New ^'ork cit}', on April 2, 1877. He gradu¬ 
ated at ('olumbia university in 1896 and from the College of 
Physicians and Surgeons in moo. Following tiirec years' study in 
1900-03 in Cermanv, he was :in assistant and instructor in Har¬ 
vard university until 1908. I'rom 1908 to 1912 he was chemical 
biologist in the bureau of plant induslr)* and from 1912 to 1920 
be was chief of the bureau of chemistry in the U.S. Department 
of Agriculture. In 1920 he was made director of the Stanford 
F'ood Research institute, Stanford university, (California, and in 
1937 director of the (iiannini Foundation of Agricultural Ivco- 
riomics, University of California. His researches included investi¬ 
gations on the biology and toxicology of moulds, cyanogenesis in 
plants, poisonous plants, jfiiosphoric acid, metabolism, nucleic 
acids, proteins, cystinuria, enzymes and the chemistry of foods. 

ALSIETINUS LACUS (m(»d. Lago dt Martignano). small 
lake, south Etruria, 15 mi. due N.N.W. of Rome, in an extinct 
crater, Augustus drew from it the zXqua Alsietina; the water was 
hardly' lit to drink, and was mainly inteiuh d to su|)])Iy his nau- 
machia (lake made for a sham n.ival battle) at Rome, near S. 
FTancesco a Ripa, on the right bank of the Tiber. The aqueduct, 
mainly subterranean, is practically untraced. F'rontinii.s tells us 
that it received water from the lake of Bracciano near Carciae 
(Cialera); and an inscription relating to it has been found in this 
district, while the only known remains of the channel w'ere found 
on the Janiculum in 1927. 

ALSIKE CLOVER, the common name of Trifolium hybri- 
dum. It is of agricultural importance for hay, pasture and soil 
improvement in cool humid climates of North America and Eu¬ 
rope. Botanicailv, alsike clover is a perennial, but under many 
agricultural conditions it behaves as a biennial. The flower colour 
is W'hite or pinkish white. A native of Europe or Asia Minor, 
alsike clover has becoine widely naluralized in the IJnited State.s 
with the first known seed introductions occurring in 1839. It is 
probable that it had been previously introduced by chance. 

ALSIUM (mod. Palo), ancient town, Etruria, on the Via 
Aurelia, about 22 mi. from Rome. It was one of the oldest cities 
of Etruria, colonized by Rome in 247 n.c., but was of importance 
only as a resort of wealthy Romans, many of whom (e.g., Pom- 
jicy and the Antonine cm{xirors) had villas there, considerable 
remains of which exist. The mediaeval castle belong.s to the 
Odescalchi family. 

ALSOP, VINCENT (c. 1630-1703), Engli.sh Nonconformist 
divine, was ejected from his living under the Act of Uniformity 
in 1662. He had a great reputation ns a pamphleteer in his day. 
Even wth Dr. Goodman and Dr. Stillingfleet as ofi^nents he held 
his own. His Mischief of Impositions O680), in answer to Stil- 
lingflect’s Mischief of Separation, and his Melius Inquirendum 
(1679), answer to Goodman’s Compassionate Inquiry, remain 
historical landmarks in the history of Nonconformity. 

See Wood’s Athenae (Bliss) iv, ro6; C'^alamy’s Life of Baxter, ii, 
487; Wilson’s History and Ant. of Dissenting Churches, iv, 63-66. 
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ALSTED, JOHANN HEINRICH German 

I'rot(Slant divine. He was sornetirnr* profe-ssor of jihilosophy find 
theology at Herhorn, in Nassau, and afterwards at Weissenburg 
in Transylvania, where he remained till his death in 1O38. He was 
a marvellously jirolific writer. His Encyclopaedia (1630) was 
long held in high estimation. 

ALSTON, JOSEPH (c. American planter and 

governor of .South ( arolina, was horn jirobably in All Saints’ 
parish, S,C , about He was educated at Trineeton but left 

in his srnior yc.ir .and studied law in the ollice of Edward Rut¬ 
ledge. He was elected to the South ('arolina legi.slature in 1H02, 
and continued to serve until iKu, being speaker from 1S05 bi 
iSou- In I.M2 he was elected governor and his administration. 
1813-15, was noted for its energetic support of the War of 1812. 
In iSoi .Mston married Theodosia burr (r/.v.), brilliant daughter 
of Aaron burr (q.v.) Through this marriage Alston w'as drawn 
into a minor connection with the so-called “Burr Conspiracy,” and 
the fact ham[)cred his political career. It was but natural that he 
should have aided Burr during the trial to (establish his innocence, 
and it has been established that he was tlu* author of the pam¬ 
phlet Ay/estis which then appeared. Alston’s only child died in 
iHi.> and in 1813 'Theodosia was lost at sea. Alston, himself of 
frail health, .survived these tragedies but a tew' years, dying on 
Sept, to, 1H16. 

ALSTONITE, a member of the aragonite group of mineral.s. 
It (onsists of an isomorphous mixture of calcium and barium 
carbonates in various proportions (C'a,bajCCb, and thus differs 
chemically from barytoialcite (q.v.) which is a double salt of 
these carbonates in ecjual molecular pro[)ortions. Being isomor¬ 
phous with aragonite, it crystallizes in the orthorhombic system, 
but simple crystals are not knowai. The crystals are invariably 
comjdex twins and have the form of doubly terminated p.scudo- 
hexagonal i»yramids, like those of witherite but more acute. The 
(rystals are translucent and white, sometimes with a shade of 
jiink. S[). gr. 3-7o(); hardness 4-4 k The mineral has been found 
at only three localities, all of which are in the north of England, 
it takes its name from Alston in Cumberland, where it occurs in 
veins of lead ori;. 

ALSTROMER, JONAS (1085-1761), pioneer of Swedish 
industrialism, was born at Alingsds in V'estergiitland, Jan. 7, 16S5. 
He left his native village at an early age, and in 1707 became 
clerk to Alberg, a merchant of Stockholm, whom he accompanied 
to London. After carrying on business for three years, Alberg 
failed, and Alstromer (who changed his name from Alstriim on 
receiving letters of nobility) engaged in the business of ship- 
broken on his own at count. He returned to Alingsiis, and in 1724 
establishei] a woollen factory there. After preliminary difficulties 
it became a very prohlablc Inisiness. He next established a sugar 
rehiH'ry at (Jothenburg, introduced improvements in the cultiva¬ 
tion of potatoes and of jilants suitable for dyeing, and directed 
attention to improved methods in shipbuilding, tanning and the 
manufacture of cutlery, but his most successful undertaking was 
the importation of shee[i from England, Spain and Angora. He 
died June 2, 1761, leaving several works on practical industrial 
subjecl.s, 

ALT, ALTISSIMO. In music, the notes of the octave be¬ 
ginning with the (.1 above the treble stave are said to be “in all” 
and those of the succeeding octave “in altis.simo,” although by 
.some the E instead of the G is taken as the beginning of the 
higher octave. The same notes are also indicated by the employ¬ 
ment of italic tyjie followed by two and three strokes respectively, 
e g., y" and g'". 

ALTAI (in Mongolian Altam-ulo, the “Memntains of Gold”), 
a term u.sed with various signiheations. The Altai /a’giow. in west 
Siberia and Mongolia, is similar in character to the Alps, but 
covers a much greater area. It extends from the river Irtysh and 
the Ilzungarian depression (46''-47”N.) northwards to the Siber¬ 
ian railway anci to the Sayan mountains. The backbone of the 
region is the Sailughem mountains (Silyughema or Kolyvan 
Altai), which stretch north-eastwards from 49®N. and Sh^E. 
towards the west end of the Sayan mountains (51® ho^N. and 
89®E.). Their mean elevation is 5,000-5,500ft. The snow-line 


' runs at 6,700ft. on the northern versant and at 7,800ft. on the 
' southern, the rugged peaks standing 3,200ft. above it. Passes 
I arc few and difficult, the chief being Ulan-daban at 9,275ft. 
(9,445ft. according to Kozlov) and Chapehan-daban, at 10,555ft., 
in the south and north rcspicctively. On the cast and south-east 
this range is flanked by the great plateau of Mongolia, the 
transition being effected gradually by means of several minor 
I plateaus, such as Ukdk (7,800ft.), Chuya (6,000ft.), Kendykty 
1 (R.2ooft.), Kak (8,270ft.), Suok (8,500ft ) and Juvlu-kul 
I ( 7,900ft.). This region, which is not accurately known, is studded 
w'ith large lakes, r.g , I'bsn-nor (2,370ft. above sea-level), Kirghiz- 
nor, Durga-nor and Kobdo-nor (3,840(1.), and crossed by moun¬ 
tain ranges, the principal being the Tannu-ola, roughly parallel 
with the Sayan mountains as far cast as the Kosso-gol (100"- 
101 ®E.), and the Khan-khu mountains, also stretching west to 
east. 

The Altai proper (the Ek-tagh, Mongolian Altai, Great Altai 
or Southern Altai) likewise extend in two twin jiaraliel chains 
eastwards as far as py"*, if not farther. The Ek-tagh, w'hich 
.separates the Kobdo basin (north) from the Irtysh basin (.south), 
is a true border-range, in that it rises in a stec']) and lofty csearp- 
inent from the Dzungarian depre.ssion (1,550 to 3,ooofL.), but 
de.scends on the north by a relativc'ly short slope to the plateau 
(4,000-5,500(1.) of north-western Mongolia. East of 1)4'’ the 
range is continued by a double .series of quite distinct chains. 
The southern chain bears the names of Karaadzirga and burkhan- 
ola, and terminates in about 99"'; but the northern range, the 
jirincipal names of which are Artsi-bogdo and Saikhat, extends 
probably most of the way to the great northward bend of the 
llwang-ho round the dessert of Ordos. Whereas the western 
Ek-tagh Altai rises above the snow-line and is destitute of timber, 
the eastern double ranges barely touch the .snow-line and arc 
clothed with thick fore.sts to an altitude of 6,250ft. The slopes of 
these chains are inhabited principally by nomad Kirghiz, 

The north-western and northern slopes of the Sailughem 
mountains are cxtrem<‘ly steep and very difficult of acce.ss. On 
this side lies (he culminating summit of the range, the double- 
headed Byelukha, whose summits reach 14,890 and 14,560ft. 
rc.spectivcly, and give rise to several glaciers. Here also are the 
Kuitun (12,000ft.) and several other lofty peaks. There are 
numerous spurs, striking in all directions to the lowlands of 
Tomsk, but their mutual relations are not well known. Such are 
the Chuya alps (average altitude 9,000ft., w'ilh summits from 
11,500 to 12,000ft., and at least ten glaciers on their northern 
slope); the Katun alps (mean elevation about 10,000ft. and 
mostly snow-clad); the Kholzun range; the Korgon (6,300 to 
7,600ft.), Talitsk and Selitsk ranges; the Tigerctsk alps, and so 
on. Several secondary plateaus of lower altitude arc also dis- 
tinguLshed. The River Katun l)egin.s in a wild gorge on the 
south-west slope of Byelukha; then pierces the Katun alps, and 
enters a wider valley, at an altitude of from 2,000 to 3,500ft., 
which it follow's until it joins the River Biya, to form the River 
Ob. The River Charysh has the Korgon and Tigerelsk alps on 
one side and the Talitsk and ba.shalalsk alps on the other, and 
its valley, like the others, is very fertile. Farther west the valleys 
of the Uba, the Ulba and the Buklitarma open south-westwards 
towards the Irtysh. The lower part of the first, like the lower 
valley of the Charysh, is thickly populated; in the valley of the 
Ulba is the Riddersk mine, at the foot of the Ivanovsk peak 
(6,77ofL.). The valley of the Bukhtarma also has its origin at 
the foot of the Byelukha and the Kuitun peaks, and it falls some 
5.000ft. in less than 200m. to the Bukhtarma fortress (i,r3oft.). 
Its upper parts abound in glaciers, the best known of which is 
the Bcrcl, which comes dowm from tfy; Byelukha. On the northern 
side of the range which separates the upper Bukhtarma from the 
upper Katun is the Katun glacier, in w^hich the Katun river 
rises. The middle and lower parts of the Bukhtarma valley have 
been colonized since the iSth century by runaway Russian peas¬ 
ants who created there a free republic on Chinese territory; and 
after this part of the valley was annexed to Russia, in i86g, it was 
rapidly colonized. The high valleys farther north, on the same 
western face of the Sailughem range, are little known, their only 
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visitors being Kirghiz shepherds. Those of Bashkaus, Chulysh- 
man, and Chulcha, all three leading to Lake Teletskoye (length, 
48m.; max. width, 3m.; altitude, 1,700ft.; area, 87sq.m.; max. 
depth, 1,020ft.; mean depth, 660ft.), are only inhabited by nomad 
Telenghites or Teleuts. The shores of the lake rise almost sheer 
to over 6,000ft. and are too wild to accommodate a numerous 
population. From this lake issues the Biya, which joins the 
Katun at Biysk. Farther north the Altai highlands are continued 
in the Kuznetsk district, which has a slightly different geological 
aspect, but still belongs to the Altai system. But the River 
Abakan, which rises on the west of the Sayan mountains, belongs 
to the system of the Yenisei. The Kuznetsk Ala-tau range, on 
the left bank of the Abakan, runs north-east while a complexus of 
imperfectly mapped mountains (Chukchut, Salair, Abakan) fills 
up the country northwards towards the Siberian railway and 
westwards towards the Ob. The Tom and its numerous tributaries 
rise on the northern slopes of the Kuznetsk Ala-tau, and their 
fertile valleys are occupied by a dense Russian population, the 
centre of which is Kuznetsk, on the Tom. 

Geology.—The Altai mountains consist of two distinct ele¬ 
ments which differ considerably in geological formation. The 
Mongolian, or Great Altai, consists essentially of Archaean rocks 
(gneisses, etc ), in which there is no folding of Hercynian or 
Alpine age, but the strike of the rocks is independent of the 
direction, determined by fault fractures, of the chains. The 
region forms a horst. In the Russian Altai we find various 
Archaean schists with Palaeozoic rocks, predominantly lime¬ 
stones with Devonian and Carboniferous fossils. They were folded 
during the Hercynian period, (he general trend of the folds being 
north-north-cast. Of the same age as the folding are intrusions of 
granitic and other igneous bodies with which arc associated the 
famous ore deposits. 

Flora.—The flora of the Altai is rich and very beautiful. Up 
to a lev'el of 1,000ft. on (he northern and 2,000ft. on the .southern 
slopes, plant life belongs to the European flora, which extends 
into Siberia as far as the Yenisei. The steppe flora penetrates 
into the mountains, ascending some 1,100-1,200ft., and in shel¬ 
tered valleys even up to 5,500ft., when it comes into contact 
with the purely alpine flora. Tree vegetation, which reaches up 
as high as 6,500 and 8,T5oft., the latter limit on the north and 
west consists of magnificent forests of birch, poplar, as^aen and 
Coniferae, such as P. ermbra, though the fir is not found above 
2,500ft., while the meadows are abundantly clothed with brightly- 
coloured, typical assortments of herbaceous plants. The alpine 
meadows, which have many species in common with the European 
Alps, have also a number of their own peculiar Altaian species. 
For population, administrative divisions, etc., see Siberian Area. 

ALTAIR, the brightest star in the constellation Aquila (g.ic), 
and, on this account, also known as a Aquilae. It is the middle 
member of the group /i, a, 7 in the constellation, and is of the 
first magnitude, being one of the nearest and brightest stars. Its 
distance from the solar system is about t 6 light-years. It is a 
white star having a size slightly greater than that of our sun and 
giving out about ten times as much light. 

ALTAMURA, Apulia. Italy, province of Bari, 28 mi. S.W. 
of the city Bari, and 56 mi. by rail via Gioia del ('olle. Pop. of 
the city (193^) 31.099; commune 3143L It possesses a fine 
Romanesque cathedral begun in 1232 and restored in 1330 and 
1543, the portal being especially remarkable. It is one of the 
four Palatine churches of Ai)ulia. The mediaeval walls, erected 
by the emperor Frederick II., rest upon the walls of a pre- 
Roman city of unknown name. There is some trade in wool. 

ALTAR, a base or pedestal used for sacrifice or prayer to a 
deity. 

Mesopotamia. —Altars are found from the earliest times in the 
remains of Babylonian cities; the oldest are square erections of 
sun-dried bricks. In Assyrian mounds limestone and alabaster are 
the chief material. They are of varying form; an altar shown in a 
relief at Khorsabad has stepped battlements, corresponding to the 
Hebrew ‘‘altar-horns.” An altar also from Khorsabad (now in the 
British Museum) has a circular table and a solid base, triangular 
in plan, with pilasters ornamented with animals’ paws at the 
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angles. An 8th century b.c. altar from Nimrfid (also in the British 
Museum) is a rectangular block with cylindrical rolls at the ends. 
These altars are 2fl. to 3ft. high. According to Herodotus (i. 183 ) 
the great altars of Babylonia were made of gold. 

Egypt. —In Egypt altars took the form of a truncated cone 
or of a cubical block of polished granite or of basalt, wdth one or 
more basin-like depressions (with drainage channels) in the upper 
surface for receiving libations. The surface was plain, inscribed 
with dedicatory or other legends, or adorned with symbolical 
carving. 

Palestine. —Recent excavations, especially at Gezer, have 
shown that the earliest altars, or rather sacrifice hearths, in Pales¬ 
tine, were circular spaces marked out by small stones set on end. 
At Gezer a pre-Semitic place of worship w'as found in which three 
such hearths stood together, and drained into a cave which may 
reasonably be supposed to have been regarded as the residence of 
the divinity. These circular hearths persisted into the Canaanite 
period, but were ultimately superseded by the Semitic develop¬ 
ments. To the primitive nomadic Semite the presence of the di¬ 
vinity was indicated by springs, shady trees, remarkable rocks and 
other landmarks; from this conception grew the theory that a 
numen might be induced to take up an abode in an artificial heap 
of stones, or a pillar set upright for the purpose. The blood of the 



The cathedral, altamura. built in the i3Th century 

Altamura, an ancient town of Italy situated In fertile farm country at the 
foot of the Apennines, is famous locally for Its fairs 


victim was poured over the stone as an offering to the divinity 
dwelling within it; and the stone came finally to be u.sed as a table 
on which the victim was to be burned. 

A very remarkable altar, at present unique, was found at 
Taanach by the Austrian excavators. It is pyramidal in shape, and 
the surface is ornamented with human-headed animals in relief. 
This, like the earliest Babylonian altars, is of baked earth. These 
primitive altars were of the simplest possible description—in 
accordance with the regulation pre.served in Exod. xx. 24-26, that 
in every place where Yahweh records his name an altar of earth 
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or 01 unhewn stone, without steps or other ornamentation, shall 
he erected. 

The prie.stly regulations affecting altars are of a very elaborate 
nature, and are frauit-d with a single eye to the essential theory of 
later Hebrew worshii)—the centralization of all worship at one? 
shrine. These recognize two altars, which by the authors of this 
portion of the i'enlateuch are placed in the tabernacle in the 
wilderness. 

The first, that for burnt-offering, was in the centre of the court 
of the tabernacle, of acacia wood. 3 cubits high and 5 sejuarc. It 
w;o; ( overeti with copper, was provided with “lujrns” at the corners, 
hollow in the middle, and with rings on the sides into which the 
slaves tor its traris[K)rtation could be run (E,xod. xxvii, 1-8;. The 
altar of the Solomonic temple is on similar lines, but much larger. 
Jt is now generally recognized that the description of the taber¬ 
nacle altar is intended to provide a jirecc’clent for this vast struc¬ 
ture, which would otherwise be inconsistent with the traditional 
view of llie simple llelirew altars. In the second temjiie a new 
altar was built after the fashion of the former (I. Mace. iv. 47) of 
“whole stones from the mountain,’’ In lli-rod’s temple the altar 
was again built after the same; mcjdel. It. is dc;scribed by Jose])hus 
(v. 5, ()) as 15 cubits high and 50 c ubits sciuare, with angle horns, 
and w'ilh an “in.Mai.sible acclivity’’ leading up to it (a device to 
c-vadc* the pre-Dc-uleronomic rc-gulation about steps). It was made 
without any use of iron, and no iron tool was ever allowed to touch 
it. 'rill- hlood and refuse were discharged through a drain into the 
brook Kedroii; this drain probably still remains, in the liir-cl- 
Anvah, under the “Home of the Rock” in the mosejue W'hich covers 
tlie site of the temple. 

The* second altar was the altar of incense, in the hcjly place of 
the tabernac le. It was of similar construction to the altar of burnt- 
offering, but smalle r, being 2 cubits high and 1 cubit scjuare (Exod. 
XXX. 1-5). It was overlaid with gold. Solomon’s altar of incense 
( 1 . Ki. \i. ro) woiilci appear to have been of cedar. Hut the 
autlienlic ity of the |)a.s.--age.s desc ribing the altar of incen.se* in the 
tabc'rnacIc, and the historicity of the corre.spondiiig altar in Solo¬ 
mon’s tc'mple, are mailers of keen clis[)ute among critics. The 
incense alttir in the sc'cond temple was removed by Antiochus 
Epiphanes (I. Macc. i. ji ) and restored by Judas Maccabacus ( 1 . 
Mace, iv. 4(;). That in the tcmjilc of Herod is referred to in 
Luke i, 11. 

On the first of these altars was a lire continually burning, in 
which the* burnt-offerings were consumed. On the second an offer¬ 
ing of incense was made twice a day. The use of the altar as an 
asylum is implied in Exod. ,\.\i. i.p l-'rom 1 . Ki. i. 50, ii. -:8, it 
would aiipc'ar that the suppliant caught hold of the altar-horns 
(comiiare 1 . Ki. ii. ’S). 

Greece and Rome.—According (o their respective uses, altars 
fell into two classes. Those of the first class were pedestals, so 
small and low tlial the suppliant could kneel upon them; these 
.stood inside the temples, before the saerecl image. 'I'he sc'cond class 
consisted of largc'r tables dc'slinecl for burnt sacrifice; these were 
placed in the open air, and. if connected with a temple, in front of 
the cMitrance. The second class of altars, called liwjuoi by the 
(Ireeks and altnria by the Romans, apjiears to have originated in 
temporary constructions sue h as heaps of earth, turf or stone, made 
for kindling a sacrificial fire as occasion reejuired. Hut sacrifices 
to earth clivitiilies were made on the earth itself, and those to the 
infernal deities in sunk hollows (Hdy.s'.v. x. 25; Eestus5. v. Altaria). 
The note of Eustathius (Odyss xii. 252) seems to suggest survival 
of a primitive custom of offering sacrifice without an altar at all. 
Hau.sanias (vi. 20. 7) speaks of an altar at Olympia made of 
unbaked bricks. In some primitive holy shrines the bones and 
ashes of the victims sacrificed were allowed to accumulate, and 
upon this new fires were kindled. Altars so raised were considered 
as endowed with particular sanctity; notable instances are the 
altars of Hera at Samos, of Pan at Olympia, of Heracles at Thebes 
and of Zeus at Olympia (Pans. v. 14. 6; v. 15, 5; ix, ii, 7; v. 13, 
5). The last-mentioned stood on a platform {vpbdvai'i) measuring 
125ft. ill circimiferc‘nce, and led up to by steps, the altar it.self 
being 22ft. high. Women were e.vcluded from the platform. Where 
hecatombs were sacrificed, the necessarily assumed colos¬ 


sal proportions, as in the case of the altar at Parion, where it 
measured on each .side 600ft. The altar of Apollo at Delos 
(Kepdrivos ^u/jtos) was made of the horns of goats believed to have 
been slain by Diana; at Miletus was an altar composed of the 
blood of victims sacrificed (Paus. v. 13, 6). The altar of Phorae 
in Achaea was of unhewn stones (Paus. vii. 22, 3); that u.sed at 
the festival in honour of Daedalus on Mt. Cithaeron was of wood, 
and was consumed along with the .sacrifice (Paus. ix. 3, 4). Others 
of bronze are mentioned. But these were exceptional. The usual 
material of an altar was marble, and its form, both among the 
Greeks and Romans, was cither square or round; polygonal altars, 
of which examples still exi.st, being cxccqitions. W’hen sculptured 
decorations were added they frequently took the form of festoons 
like those used to ornament altars, or of symbols, such as crania 
and horns of oxen, referring to the victims sacrificed. Altars apart 
from temples usually bore the name of the ficrson by whom they 
were dedicated, and the name, or a n:pre.senLalion, of the deity in 
whose siTvice they were. An altar was usually retained for the 
service of one particular god, but joint dedications occur, as in the 
case of the altar at Olympia to Artemis and Alpheus jointly, or 
that of Poseidon and Eredithcus in the Erechtheum at Athens; at 
Oropus the altar was divided into live parts, one dedicated to fler- 
acle.s, Zeus and Paean Apollo, a second to heroes and their wives, 
a third to Heslia, Hermes, Amphiaraus and the children of Am- 
[ihilochus, a fourth to A|)hrodile Panacea, Jason, Health and Heal¬ 
ing Athene, and the fifth to the Nymphs, Pan and the rivers 
Archclous and Cephissus (Paus. i. 34. 2). Deities of an inferior 
order, w'ho were conceived as working together—c.i,c, the wind 
gods—^had an altar in common. In the same way, the “unknown 
gods” were regarded as a unit, and had in Athens and at ( 31 ym[)ia 
one altar for all (Paus. i. i, 4; v. 14. 5; cf. Acts xvii. 23). An altar 
to all the gods is mentioned by Aeschyliis (Siipp. 222). Other 
exceptional classes of altars are those on w'hiih fire, could not be 
kirulled (piojfJLol dirvpoL), and those which wi're kept free from 
blood (liayjjioi difatpaKTOL), of which in both respects the altar of 
Zeus Hyjiatos at Ath(‘ns w'as an example. The eoria was a round 
altar; Ihefo-xapa, one employed a[)parently for sacrilici* to inferior 
deities or heroes (but tayapa d>oi/foe, Aesch. I'rrs. 205 ). In Rome 
an altar creeled in front of a statue of a god was always reipjired to 
be lower than the statue itself (Vitruvius iv. g). Altars were 
always places of refuge, and even criminals and slaves were there 
safe, violeiu'e offered to them being insults to the gods whose 
suppliants the refugees were for the lime being. 

Ancient America.—As a single specimen of an altar, wholly 
unrelated to any of the foregoing, we may cite the ancient Mexican 
example described by \V. Bullock (Six Months in Mexico, London, 
1824, p. 335). This was cylindrical, 25fl. in circumference, with 
sculpture representing the conquests of the national warriors in 15 
different groups round the side. 

Portable altars and tables of offerings were used in pre-Chris¬ 
tian as well as in Christian ritual. One such was discovered in the 
Gezer excavations, dating about 200 n.c. It was a slab of polisht'd 
limestone about bin. square with live cups in its upper surface. 
Another from the same place was a small cubical block of lime¬ 
stone bearing a dedication to Heracles. They have also lieen found 
in Assyria. Pocket altars are still used in some forms of worship 
in India. See the Journal of the Royal Asiatic Society, 1852, p. 71. 

ALTARS IN THE CHRISTIAN CHURCH 

I. The Early Church. —The altar is spoken of by the early 
Greek and Latin eccicsiastii al writers under a variety of names:— 
TpAire^a, the principal name in the Greek fathers and the liturgies; 
OvffLaffTTjpiov (rarer; used in the Septuagint for Hebrew altars); 
iXaarrjpLOv ; fioipos (usually avoided, because of its pagan asso¬ 
ciations); mensa Domini; ara (avoided like fioipos for the same 
reason); and. most regularly, altarc. 

In his reply to Celsus (p. 389), who has charged the Christians 
with being a secret society, “because they forbid to build temples, 
to raise altars,” Origen says, “The altars are the heart of every 
Christian.” VVe gather from this, and from a passage in Lactantius, 
De Origine Errorts, ii. 2, that down to about a.d. 250, or perhaps 
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a little Jatcr, the communion was administered on a movabJe 
wooden table. In the CaLaconibs, the arcowlia (jr bcnch-Iike tombs 
are said (though the statement is doubtful) to have been used for 
this puri)ose. 'Ihe earliest church altars were certainly made of 
wood; and it afjpeans from a passage in William of Malmesbury 
{Cicsta ronlif. iii. 14) that in the dioce.se of Worcester altars were 
of wood down tt) the middle of the nth century. 

11. The Mediaeval Church. —It will be convenient now to 
pass to the fully-developed altar of the Western Church with its 
ac( essories. 

in the Roman Catholic Church the Kjmponeni parts of a fixed 
altar are the table (mrmu), consisting of a stone slab; the support 
{stipes), either a solid mass or four or more columns; the scpul- 
chrtim, or al/ar-(.avity, a .small chamber for the re{option of relics. 
If the siii)p(tit (onsist of columns, the intervals may be filled with 
other materials, c.g., brick or (.ement. d'hc table alone is conse- 
crali;d, and in sign of this are cut in its upper surface live Greek 
(Tosses, one in (he centre and one m each corner. These crosses 
must have been anointed by (he bishop with chrism in the ritual 
of lonsecration before the altar can be used. ('r(tsses a[ipear on the 
portable altar buried with St. Cutbi)ert (a.d, bS;), but the history 
of the Origin and development of this practice is not fully worked 
out. 

According to (hi‘ Cdercmoniale (i. 1.:, i.?) a canopy (haldnchi- 
num) should be suspended over the altar; this should be sc^uare 
and large enough to cover the altar and the pndrlUi on wdiich the 
eelebrant stands. It is sometimes hung from the roof by chains so 
that it can be low'ercd or raised; .sometimes it is fixed to the wall 
or reredos; sometimes it is a solid strut tore of wood covered w'ith 
metal or of marble supported on four columns. This last form is, 
however, usual only in large (hurdles, more especially of the 
basilica lyin', e.g., St. iVtcr's at Rome or the Roman Catholic 
cathedral at Westminster. 'I'Ik' origin of the canopy ((ailed litur- 
gitally the dhorinm) is umerlain, but it apix'ars in a mosaic at 
'riiessalotiica of a date not later than A.n. 500. 'I’he Congregation 
of Rites (May a;, itx;;) ordered it to be jdacecl over all altars, 
but even at Rome it is usually only found over the high altar and 
the altar of the Blessed Sacrament. 

Multiplication of altars is a mediaeval diarac(eristic, no trace of 
which apptjars before the 4th (cntury. In the church of St. Gall, 
Switzerland, in th(' (jth century there were 17. In the modern 
Latin Chur(h almost every large church contains .several altars. 
Ardibishop Wulfrcd in Sib ordered that lu'side every altar there 
should be an ins( riplion re( ording its dedication. This ri'gulation 
fell into abcNMiue altc'r the i:lh cc'nlury, and such inscriptions are 
\'ery rare. One remains mutilated at Deerhurst {Archaeolofiia^ 
Vol. 50, p. b()). 

Th(' principal altar, in a church having more than one, is called 
a “high altar.’’ Where there is a second high altar, it is generally at 
(he end of Ihe c hoir or charuei. In monastic churches (c.g., for¬ 
merly at St. Alban:>» it sometimes stands at (he end of the nave 
clo.se to the choir screen. 

Beside the altar was a drain {pisdth!) for pouring away the 
water in which the communion vessels were rinsed. This seems 
originally to have been under the altar, as it is still in the Eastern 
Chuia h. 

In the lime of Optatus (r. a.d. .^70), bi.shop of Milevis, and 
probably earlier, the altar was covered with a doth. This had 
developed by the igth or 15th ca ntury into a cerecloth, or waxed 
doth, on the table itself; and three linen coverings one above the 
other, two of about the si/c* of the table and one rather wider than 
the altar, and long enough to hang down at each end. In front was 
often a hanging panel of embroideri'd doth (the frontal); but 
frontals of wood, ornamented with carving or enamel, etc., are also 
to he found. These embroidered frontals are changeable, so that 
the princijKil colour in the pattern can accord with the liturgical 
colour of the day. A similar jiand of needlework (the dossal) is 
suspended behind the altar. 

Portable altars have been used on occasion since the time of 
Bede. They are small slabs of hard stone, just large enough for 
the chalice and paten. They are consecrated and marked with the 
five incised crosses in the same way as the fixed altar, but (hey 


may be placed upon a support of any suitable material, whether 
wood or stone. 

III. Post-Reformation Altars. —At the Reformation the al¬ 
tars in churches were looked upon as symbols of the unreformed 
doctrine. In England the name “altar” was retained in the English 
Communion Otiice printed in 1549, and in the I'irst Prayer Book 
of Edward VI. But the altars were soon after ordered to be de¬ 
stroyed, and replaced by movable wooden tables; while in the 
revi'^ed Prayer Book of 155J the term “God s board’’ or “the 
table” was substituted for “altar.” After a temporary reaction 
under Mary, the work of reformation was resumed under 
Elizabeth. 

The name “altar” has been retained in the English Coronation 
Olhee. In the canons of 1O.JO it was recognized, but with the re.ser- 
vation that “it was an altar in the .sense in which the primitive 
churth called it an altar aipl in no other”; and the rule for the 
position of the communion tables, which has been since regularly 
followed throughout the Church of England, was formulated. In 
the primitive ihurch the altars seem to have been so placed that, 
like tlio.se of the Hebrews, they could be surrounded on all sides by 
the worshippers. The chair of the bishop or celebrant was on thedr 
east side, and the assistant clergy were ranged on each .side of him. 
But in the middle age.s the altars were placed against the east W'all 
of the churches, or against a reredos erected at llu' east side of (he 
altar; the celebrant was thus brought round to the west side and 
caused to stand between the people and the altar. When tables 
were substituted for altars in the Engli.sh churches, th('se were not 
merely movable, but at the administration of the Lord's Supper 
were actually moved into the body of the church, and jdaced 
lable-wise —that is, with the long sides turned to the north and 
south, and the narrow ends to the cast and west—the officiating 
dergym.'in standing at the north side. In the time of Archbishop 
Laud, howTver, the present practice of the Church of England was 
introduced. The communion tabic, (hough still of wood and mov- 
alilc, is, as a matter of fact, never mo\-ed ; it is placed altar-wise — 
that is, with its longer axis running north and south, and close 
against (he east w-all. Often there is a reredos behind it; it is also 
fenced in by rails to preserve it from profanation of various kinds. 

In 1S41 a Slone altar, ctm.sisling of a flat slab ro.sting on three 
upright slabs, w'as set up by the Camden society in the ancient 
church of the Holy Sepulchre at Cambridge, at the east wall of the 
chancel. But the Court of Arches in 18.45 ordered it to be removed, 
on the ground (hat a weighty stone structure was not a com¬ 
munion-table in the .sen.se recognized by the Church of England. 

BniiTOGRAPiiv.^—For altars in the ancient K.ist srr M. 

Religion of zl.uyr/a and Babylonia: Perrot and Chipiez, Art hi Chaldea 
(i. 143, 255) ; Sir J. Gardiner Wilkinson, A Second Series of the 
Manners and Cioiloms of I/-, Ancient Egyptians, ii. 3.S7 ; Bcn/.injJicr’.s 
and Nowack’s w'orks on liehriiisehe Areltdolo^ie. For dassierd altars, 
much information can ; obtained from th(’ notes in J. G. Frazer's 
Pausanias. See also 5 - noinann, Ciricchische Alterlhiimer, vol. ii.; the 
volume on “Gotte; fUenstliche AlterthLimer” in Hermann’s Lehrbueh 
Her {•rieehisehen Anliquitalen. On domestic altars and worship see 
Petersen, JJausi^ottesdiensi der driechen (Cassel, 1851). On plural 
dedications rcn.''Ull Maurer, De aribus graecorum plurihus deis in 
commune positis (iJannatadt, 1S85). For Christian altars, reference 
is fu'St made to the articles on the subject in the dictionaries of 
Christian and liturgical antii)uities of Cahrol, Mignc, Martigny, SniiUi 
and t'lieetham, and Pugin, where all the available information is 
collected. See also Ciainpinus. I'etera Monumenla (Rome. 17.47), 
where numerous illuslraiions of altars are to be found; Martene, 
De antiquis Eeeirsiae riiibus, iii. vi. (Rouen, 1700) ; Voigt, Thysiasleri- 
ologia sive de altaribus veirrum Christiariorum (Hamburg, i70()) ; 
and the liturgical works of Bona. Many articles on various sections 
of the subject have appeared in the journals of archaeological 
societies; wc may mention N(‘shitt on the churches of Rome earlier 
than 1150 (Archaeolofja, xl. j). 210), Didron, “L’Autcl chretien” 
(Annalrs arch^ologiaues, iv. p. 238), and a paper by Texicr on 
enamelled altars in the same volume. 

ALTAZIMUTH, an astronomical tcle.scope of a pattern sim¬ 
ilar to a theodolite hut on a much larger scale. It is used prin¬ 
cipally to ob.scrve positions of the moon before first quarter and 
after last quarter, when (he moon passes across the meridian in 
daylight. In order to secure more favourable nocturnal observa¬ 
tions at such times it is necessary to have an instrument which 
can be turned out of the meridian but in other respects is used 
.similarly to a meridian circle. 
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ALTDA]^, a town and railway junction on the Oder, oppo¬ 
site Stettin, in the district of Stettin, in the Prussian province of 
Pomerania. Pop. (1933) 12,311. Its manufactures (starch, cellu¬ 
lose and syrup) are mainly based on potato cultivation. 

ALTDORF, capital of the Swiss canton of Uri, 1,516ft. above 
sea-level, a little above the right bank of the Reuss, not far above 
the point where this river is joined on the right by the Schiichen 
torrent, 34m. from Lucerne by the St. Gotthard railway and 22m. 
from Gbschenen. Pop. (1930), 4,240, Roman Catholic and Ger¬ 
man speaking. Its port on the Lake of Lucerne, Fliielen, is 2m. 
distant. There is a stately parish church, while abgve the little 
town is the oldest Capuchin convent in Switzerland (1581L Wil¬ 
liam I'ell shot the ajiple from his son’s head, according to tra¬ 
dition, in the market-place, where in 1895, at the foot of an old 
tower (with rough frescoes commemorating the feat), there was 
set up a line bronze statue (by Richard Kissling of Zurich) of 
Tell and his son. In 1899 ^ theatre w'as opened for the f»er- 
formance of Schiller’s play of Wilhelm 7 'ell. The same year a 
new carriage-road was ojiened from Altdorf through the Schiichen 
valley and over the Klausen Pass (6,404ft.) to the village of 
Linththal (30111.) and so to Glarus. Near Altdorf is the village 
of Burglen, where by tradition Tell was born; while he is also 
said to have lost his life, while saving that of a child, in the 
Sch’achen torrent. On the left bank of the Reuss, opposite Alt¬ 
dorf is Attinghau.sen, where the ruined castle now houses the 
tantonal museum. 

ALTDORFER, ALBRECHT (?i48o-] 538), German 
painter and engraver, was born at Regensburg (Ratisbon), where 
in 1505 he was enrolled a burgher, and described as “twenty-five 
years old.’’ Soon afterwards he is knoM’n to have been prosperous, 
and as city architect he erected fortifications and a public 
slaughter-house. Altdorfer has been called the “Giorgione of the 
North.” His paintings are remarkable for minute and car»;ful 
finish, and for close .study of nature, d’he most important of them 
are to be found in the I’inakothek at Munich. A reprc.scnt:ition of 
the battle of Arbela (1529), included in that collection, is usually 
con.sidered his chief work. His engravings on wood and copper 
are very numerous. The most important collection is at the Berlin 
mu.seum. Albrecht’s brother, Erhard Altdorfer, was also a painter 
and engraver, and a pupil of Lucas Cranach. 

ALTEN, SIR CHARLES (Karl) (1764-1S40), Hano¬ 
verian and Briti.sh soldier, son of the Hanoverian Baron Alton, 
took service in the King’s German Legion in British pay, and 
commanded the light infantry in the Hanoverian expedition of 
1805, at the siege of Copenhagen in 1807, with Moore in Sweden 
and Spain, and in the Walchcren expedition. He commanded a 
brigade at Albuera, and in 1813 the famous “Light Brigade” in 
Spain. In 1815 he was in command of the 3rd Division, and was 
wounded at Waterloo. His conduct won for him the rank of 
Count von Alton. He returned in j8i8 to Hanover, where he rose 
to the rank of field-marshal. Count von Alien, however, remained 
in the British Army as Major-Gen. Sir Charles Alten. 

See Gentleman's Magazine (1840) ; N. L. Beamish, Hist, of the 
King’s German Legion (1832-.37). 

ALTENA, a town in Westphalia, Germany, 3omi. S.S.E. of 
Dortmund. Pop. (1939) 17,287. It lies in the deep valley of the 
Lenne, and forms a single street 3mi. in length. The Schlossberg 
is the ancestral castle of the counts of La Marck. Metal indus¬ 
tries and especially wire making are carried on. 

ALTENBURG, a town in Thuringia. Germany, formerly 
capital of the duchy of Saxe-.Mtenburg, 23mi. south of Leipzig. 
Pop. (1939) 45.901. From its ancient castle, on a lofty porphyry 
rock, Kunz von Kaufungen carried off, in 1455, the young princes 
Albert and Ernest, founders of the royal and ducal families of 
Saxony. Altcnburg has local courts subordinate to those of Jena 
and a cathedral and various learned societies. There is also a 
museum, with natural history, archaeological and art collections, 
and among other buildings St. Bartholomew’s church (1089) and 
the town hall (1562-64). There is considerable traffic in grain, 
horses and cattle of the surrounding districts. There are lignite 
mines in the vicinity. The town has foundries and machinery 
works. Hats, gloves, shoes, metal objects, brushes, musical in¬ 


struments, pai>er and pai)cr bags, cigars, playing cards and 
chemicals are made. The card-game of “Skal.” universal in Ger¬ 
many since 18^5. originated among the peasantry here. 

ALTENSTEIN, a castle in Saxe-Mciningeir, Germany, on the 
S.W. slope of the Thuringerwald not far from Ei.senach. It has 
associations with Boniface (c. 724) and with Martin Luther. 

ALTERATIVE, an old term in the nniterui vicdua whiih 
comprised a group of substances which were supposed to have a 
.specitic influence on the nutritional processes of the body. They 
were mainly of (he metal or metalloid class and included iron, 
mercury, phosphorus, manganese and arsenic. This rather vague 
group has fallen into disrepute The reason for this is that further 
research has brought to light the biochemical reactions underlying 
the “alterations,” and some of these excellent remedies have been 
removed (0 more scientitu groups. 

ALTERNATING CURRENT, electric current which 
grows to a maximum value, decreases, changes its direction (with 
respect to a datum line), reaches a maximum value in the new 
direction (which is equivalent to a minimum value for the origi¬ 
nal direction), and returns to its original value, whence it repeats 
this cycle an indefinite number of times. The interval which 
elap.ses betw'ecn the attainment of a deftnite value on two succes¬ 
sive occasions is called (he period, and (he number of cycles or 
periods per second, the frequency of the alternating current, high 
frequency currents having several thousand cycles per second. 
The amplitude is the deviation of the maximum (or of the mini¬ 
mum) from the datum line. {See Elixtricity.) 

ALTERNATION, process of “aUernating,” i.e., of two 
things following one another regularly by turns, as night and 
day. In American political repre.sentativc bodies and in the case 
of company directors, a substitute is sometimes called an “alter¬ 
nate.” An “alternative” is that which is offered as a choice of 
two things, the acceptance of the one implying the rejection of 
the other. 

ALTGELD, JOHN PETER (18.} 7-1902), American poli¬ 
tician, was born in Nicder Sellers, Prus.sia, Germany, on Dec. 30, 
1847. In infancy he was brought to the United States by his 
parents who settled near Mansfield, Ohio. In 1864 he entered the 
Union army and .served for one hundred days as a private. For a 
time he was a school teacher, subsequently he studied law. and in 
1869 he was admitted to the bar. From 1886 to 1891 he was a 
judge of the superior court in Chicago and from 1893 to 1897 he 
was governor of Illinois. His pardon, wEile governor, of the Chi¬ 
cago anarchists, imprisoned for participation in the Ilaymarket 
riot caused very extensive comment. He was a convincing pub¬ 
lic speaker and effectively promoted the cause of prison reform. 
Espousing the financial doctrine of free silver, he became one of 
its leading advocates, and. in the presidential campaigns of 1896 
and 1900, vigorously supported the candidacy of William Jen¬ 
nings Bryan. He published Our Penal Machinery and Its Victims 
(1890) and Live Questions (1890). He died in Joliet, 111 ., on 
March 12, 1902. 

See W. R. Browne, Altgeld of Illinois (1924); Edgar Lee Masters, 
“John Peter Altgeld” in American Mercury, vol. iv, pp. 161-174 
( 1 Q 2 S). 

ALTHAEA, in Greek and Roman mythology, daughter of 
Thestius, king of Aetolia, wife of Oeneus, and mother of Meleager 
{q.v.). 

ALTHIBUROS (mod. Medeina), an ancient city of 
Numidia on the road between Carthage and Theveste (Tebessa), 
which was constructed by Hadrian in 123 a.d,, 22 mi. S. of Kef. 
The town, originally an indigenous settlement, obtained munici¬ 
pal rights from Hadrian, like several other cities of North 
Africa. It enjoyed considerable prosperity in the 2nd and 3rd 
centuries after Christ, and was the seat of a bishop from the 5th 
to the beginning of the 8th century'. 

There is a well-preserx'ed triumphal arch on the site, and exca¬ 
vations have brought to light the ancient forum and the buildings 
surrounding it, including two temples, a fallen arch erected in 
honour of Hadrian, the theatre and some houses with fine mosaic 
pavements. 

See A. Merlin, Forum et Maisons d'Althiburos (1913). 
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problems of the physical theory of organic evolution further de¬ 
veloped (he altruistic theory. According to Herbert Spencer, the 
life of the individual in the perfect society is identical with that 
of the state; in other words, the first object of him who would 
live well must be to take his part in promoting the well-being of 
his fellows individually and collectively. Pure egoism and pure 
altruism are alike impracticable. For on the one hand unless the 
egoist’s happiness i.s compatible to some extent with that of his 
fellow.s, their opposition will almost inevitably vitiate his perfect 
enjoyment; on the other hand, the altruist whose primary object 
i.s the good ot others, must derive his own highest happines.s— i.e., 
must realize liimsell nio.st (ompletely—in the fulfilment of this 
object. In fact, the altruistic idea, in itself and apart from a fur¬ 
ther definition of the good, i.s rather a method than an end. 

The self-love theory of Hobbes, with its subtle perversions of 
the motives of ordinary humanit>', led to a reaction which cul¬ 
minated in the utilitariani.sm of Hen (ham unci the two Mills; but 
their theory, though superior (o the extravagant egoism of Hobbes, 
had thi.s main delect, according to Herbert Spencer, that it con¬ 
ceived the world as an aggregate of units, and was .so far indi¬ 
vidualistic. Sir Leslie Stephen in his Science of Ethics in.sistcd 
that the social organism is the unit, and therefore that (he aim of 
moralists i.s not the “greatest happine.ss of the greatest number." 
but rather the “heallli of the organism." The socialistic tendencies 
of subsequent thinkers have emjihasized the ethical importance 
of altruistii action, but it niu.st be remembered always that it is 
ultimately only a form of action, that it may be commended in all 
types of ethical llieory, and th;it it is a practical guide only when 
it is apfilied in accordance with a definite theory of "the good." 
I'inally, lie who devotes himself on principle to furthering (he 
good of others as his highest moral obligation is from the highest 
point of view realizing, not sacrificing, himself. 

.S'er works of Comte, Spencer, Stephen, and text-books of ethics (r/ 
bil)liography at c-nd of article Kiiiics). 

ALTUS, a city of south-western Oklahoma, U.S.A., 15 mi. 
from the Red riveu; (he county scat of Jack.son county. It is 
.served by the !■ risen, the Kansas City, Mexico and Orient and the 
Mis.soiiri-Knnsas-Texas railways. The population in 1040, after 
annexations of territory, was l)y the United States census. 

It is a shipiiing point for alfalfa, cotton and grain, and has 35 in¬ 
dustrial plants and 25 wholesale houses. The city was founded 
in iScjt and incorporated in i()oq. 

ALTWASSER, a town in Lower Silesia, Germany, now in¬ 
corporated in W’alcienburg-in-Schicsicn. 

ALTYN TAGH, the northernmost of the constituent ranges 
of the Kucn-lun (q.v.), which separates the high plateau of Tibet 
on (he .south from (lie depression of the Tarim basin on the north 
(sec Asia). 

ALUDEL, a pear-shaped pot generally made of fire clay and 
open at both ends The aluclels arc arranged in series, the neck 
of one lilting into the base of (he next, to form a condenser. They 
were used by the early chemists in sublimation, and, at Almadcn 
in Spain, the aludel or Hustamente furnace has long been em¬ 
ployed for the extraction of mercury (g.’i'.) from its ores. 

(J. B. Ps.) 

ALUM, the name given in commerce and by long popular 
usage to a double salt composed of aluminium sulphate and potas¬ 
sium .sulphate. In chemistry the name is applied to a whole series 
of .sulphates, which form one of the most important examples 
of isomorphism (</.!'.). The potassium of common alum may be 
reiilaceci b\’ ammonium, or by sodium, rubidium, silver, caes¬ 
ium. and thallium (and possibly lithium). Further, the alumin¬ 
ium itself, from which (he substance derives its name, may also 
be replaced by other trivalent metals, titanium, vanadium, chro¬ 
mium. manganese, iron, cobalt, gallium, rhodium, indium and irid¬ 
ium. ,so that there are many possible alums ccintaining neither 
aluminium or potassium. Also selenium may replace sulphur in the 
acid radical in some of the alums as. r.g., in aluminium ammonium 
sclenate, Ala(Se04)3.(NH4)2St‘0i,24Ha0, or in the sulphate-selcn- 
ate, Alii(S04)3,K2Se04.24H20. An aluminium hydroxylaniine alum, 
and alkyl-ammonium alum, may also be prepared. Thus the term 
covers the double sulphates or selenates of a univalent and a 


trivalent clement or radicle, crystallizing in octahedra or cubes 
with 24 molecules of water of crystallization. Of the theoretically 
possible alum combinations a relatively small number only have 
been isolated; thus some 47 sulphate alums have been reported. 

The alums crystallize in the regular system in octahedra with 
24 molecules of water; from a basic solution of ordinary alum 
the cube tends to predominate. In a practically cold solution of 
(he latter character an octahedron may gradually be grown into 
the cube, the composition of the crystal remaining unaltered. 
Gwing to (he symmetr>’ of the ciy'stal form, perfect single 
octahedra of large size may be obtained by slow crystallization in 
the cold. An octahedron weighing i^cwts. has been grown in this 
way in a period of about two years. On the detailed structure of 
the alums as deduced from X-ray examination, see J. M. Cook 
(/"/«■/. Afag., 1927, 4, p. 688). 

The aluminium sulphate alums have an astringent and acid yet 
sweetish taste, Tota-ssium and ammonium alum crystals are per¬ 
manent in the air; (he .sodium salt tends somewhat to effloresce. 
The alums melt in their crystal water between about 37° C. for 
ferric thallium alum, and J17" C. for aluminium caesium alum. 
By careful heating, e.sjiecially in a current of warm air, ordinary 
alum may ultimately be completely dehydrated at 100'" C. If 
heated rapidly it intumesces and forms a very light bulky porous 
mass of “burnt alum." From (he ammonium alum furllur heat¬ 
ing at high temperature leaves the pure .sesquioxide of aluminium. 

The solubilities of the alums vary widely; the quantity dis¬ 
solved by 100 parts of cold water (15° C.) may be illustrated 
by the following figures for some of the aluminium alums— 
caesium alum 0-35 part, potassium alum 9-59 parts, ammonium 
alum 12-06 parts, sodium alum 51 parts (16'^ C.). Water will 
dissolve several limes its own weight of potassium alum at go" C. 
The aijueous solutions act as weak acids. Aluminium alums find 
employment in a wide range of industries among which are dyeing, 
pajier-niaking, tanning, water purilicalion, pigment lakes, and 
plaster: chromium alum is used in dyeing and tanning. 

Preparation.—The very early history of the manufacture of 
alum is unknown. Potash alum, aluminium suljihate, and fcrroics 
and ferric sulphates all occur native as efflorescent salts or earthy 
imiiregnatitins in varying degree of admixture and purity, and 
the iiinnien of Pliny {Nuiurol History, Bk. xxxv., Ch. 15) would 
appear to have, covered a number of salts or their mixtures; he 
refers to methods of test by means of galls and pomegranate juice 
(the tannin of which would serve to indicate the presence of 
iron) to determine the (jualities suitable for dyeing bright colours. 
In the 15th century the Turkish Mediterranean trade in dyed 
fabrics and wool, in which alum was employed as a mordant, 
amounted to a very large annual sum; but the preparation of 
native salts by lixiviation and evaporation and, later, that of 
potassium alum from (he mineral alunite, a basic sulphate of 
alumina and potash which is found in a number of places in the 
Near Fast, w'as probably practised much earlier. 

About the year 1460, John di Castro learned the art at Con¬ 
stantinople and began to make alum at Tolfa from an impor¬ 
tant local deposit of alunite which has remained in use to within 
(he prc.sent century. Ihc inlroducticm of the manufacture into 
Italy (where it shortly afterwards became a papal monopoly) 
was announced as a great victory over the Turks. In England Sir 
Thomas Chaloner began the preparation of alum from the 
.schists on his Yorkshire estate about the year 1600. Despite 
papal denunciation, the manufacture extended considerably, and 
the method continued largely unchanged dowm to about the middle 
of last century in the neighbourhood of Whitby and Guisborough, 
employing the Lias schists, and, at Hurlet and Campsie, with 
mineral of very similar character from the base of the much older 
carboniferous limestone .series of Scotland. This type of deposit 
also occurs in Belgium, Gennany, the former Austrian empire and 
other countries, and has been worked for centuries for the same 
purpose in a number of places on the Continent. 

Both the Italian method of manufacture from alunite and that 
from the alum schists were carried on, of necessity, in the absence 
of any extraneous supply of sulphuric acid, the production of 
which only assumed importance towards the end of the i8th and 
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early part of the igth centuries. When alunite [KaSOt-CAl-O*- 
SOJs.hHaO, if pure] is calcined at a temperature below that at 
which SO3 would be driven off, a part of the alumina together 
with the major portion of the sulphuric acid and potash is 
rendered soluble in water, although much of the alumina remains 
insoluble. The solution obtained was basic and gave rise to a 
largely cubic alum which, although tending to be tinted by a very 
.small amount of insoluble iron oxide, was otherwise of a very 
high degree of purity and was known as Roman alum. 

Similarly the value of the Lias and other alum schists depended 
mainly upon their self-contained source of sulphuric acid. Much 
finely divided pyrites is present and also a varying proportion of 
carbonaceous matter and when subjected to slow combustion in 
very large heaps, over a period of many months, the pyrites gradu¬ 
ally oxidized with the production of sulphurous and sulphuric acids 
and concurrent formation of the sulphates of iron and aluminium. 
The calcined material was .systematically lixiviated in large stone 
or brick-built tanks, the liejuor settled, concentrated by the aid 
of surface heat, and any excessive proportion of iron allowed to 
crystallize out as copperas. Very little natural pota.sh is i)resent 
in these schists and the addition of a potash salt, derived from 
kelp, wood ashes or other source, w'as necessary. The line meal of 
alum oclahedra first obtained was submitted to a second crystal¬ 
lization to purify it. In spite of the fact that from S0-130 tons 
of schist were recjuired to produce one ton of alum, the process 
continued in successful cumj^etitioii with Roman alum for be¬ 
tween two and three hundred years. 

In 1845 the manufacture of alum in England was radically 
altered by the substitution, by I’cter Spence, of the alum schists 
by aluminous shales from the coal-measures. These shales con¬ 
tained more alumina, less iron and some potash and, after regu¬ 
lated calcination, were found to be reasonably soluble in sulphuric 
acid. The weight of aluminous material required per Ion of alum 
was reduced from about too tons to two-thirds of a ton, the time 
required for the process was shortened very greatly, and the old 
method oj manufacture gradually died out This process, in which 
the by-product ammonia from the coal-gas industry largely sub¬ 
stitutes the potash salts hitherto cmidoyed, has since accounted 
for the major proportion of the world’s output. Bauxite has also 
been used as a source of the alumina component. 

Potash alum is again the principal alum of commerce and is 
largely obtained from the Italian mineral leucitc, a double silicate 
of alumina and potash or soda. In the lava flows from certain 
extinct volcanoes in the Apennines, the leucite is almost entirely 
potassic and constitutes some 30-40% of the whole. The mineral 
is cru.shed, graded and subjected to electro-magnetic treatment 
for the separation of the ganguc. The substantially pure leucitc 
meal or grain is then treated with sulphuric acid in which its 
alumina and potash are soluble and the solution, which already 
contains these oxides in alrno.st equi-molccular ratio, is crystallized 
and purified in the ordinary way. Iron alum f ferric ammonium 
sulphate) is prepared technically to a small extent, but the only 
other alum of commercial importance is the chromium potassium 
sulphate salt which is obtained as a by-product from the reduction 
of potassium bichromate in the manufacture of alizarin. 

BiBLiocRAriiY. —Urc’s Dictionary of Arts, Manufactures and Mines 
(7th cd., 1878); also Gesfhwind’s Manufacture of Alum and the 
Sulphates of Alumina and Iron (1901). (H. Sp.) 

ALUMINA, the oxide of aluminum occurs as corundum 
which is a hard crystalline mineral. The dark variety of corundum 
contains magnetite and is known as emery (g.v.); clear trans¬ 
parent crystals, tinted by other metallic oxides, are gem stones 
such as ruby and sapphire. Alumina may be prepared by the igni¬ 
tion of aluminum hydroxide, ammonium alum, etc., and from the 
various natural hydrated oxides of aluminum which occur in the 
minerals bauxite and gibbsite. Alumina is used in the manufacture 
of synthetic gems, as an abrasive, in the metallurgy of aluminum, 
and in the manufacture of refractory materials. It is poly¬ 
morphous, existing in a number of cry.stalline forms, is close to 
the diamond in hardness and has the chemical formula AI2O3. 
(See Abrasives; Aluminium; Corundum; Corundum, Arti- 
ncm\L; Gem; Gems, Synthetic.) (J. B. Ps.) 
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ALUMINIUM or ALUMINUM, a mclallic element which 
owes its name to the Romans, who called certain salts, now be¬ 
lieved to be the mixed sulphates of iron and aluminium, alumen. 
These salts were found in the volcanic districts washed by the 
Mediterranean and were much used in medicine and the dyer’s 
art. In the i8tli century it was first recognized that a salt with 
similar properties could be produced from clays by the action of 
-sulphuric acid; and the base contained in clay, from which it was 
realized that this salt must be derived, was, in France, at first 
called terre ar^iUeuse, but later (ilnmittc. In England this became 
(ilumimi, whilst the Germans adhered and still adhere to the word 
T/ioncrdc. Sir Humphry Davy, although he failed to isolate the 
metal of which it had been recognizeil that alumina was the oxide, 
suggested aluminum as a .suitable name for it, a name .still used 
in America, but elsewhere converted to the more euphonious 
alumhtium (symbol Al, atomic number 13, atomic weight 271). 

Occurrence and Ores. —Aluminium is not found in a metallic 
state in nature, a fact sufficiently explained by its great affinity 
for o.xygen. Combined, however, it is one of the most widespread 
of the elements, only oxygen and silicon being more abundant in 
the earth’s crust, of which it is computed that aluminium forms 
a 13th part. Its compounds exist in many forms, from moun¬ 
tainous masses to rare gems. Of these may be named the oxides, 
corundum, ruby and sapphire; their hydrates, gibbsite and baux¬ 
ite; and their compounds with magnesium and beryllium, spinell 
and chrysoberyl resjRTtively. The double fluoride of aluminium 
and sodium, cryolite or “ice-stone" is found in southern Green¬ 
land as a va.st dyke in {lorphyritic granite. The sulphate of 
aluminium occurs in many volcanic districts, whilst, in combina¬ 
tion with the sulphates of the alkali metals, it form.s the natural 
alums. Of the phosphates only turquoise need be cited, whereas 
the silicates include such diver.se materials as the micas and 
clays, garnets, tojiaz, the felspars, etc. Many natural waters con¬ 
tain alumina, sometimes in considerable proportions, whilst it is 
found in the ash of numerous plants. 

Despite this wide distribution the ore from which the metal is 
to-day derived i.s, with few exceptions, the hydrate bauxite, iLself 
a decomposition product of silicate containing rocks, such as the 
granites, ba.salts, .syenites, etc. V’ast deposits of this material, 
suitable for the extraction of the metal, have now been located 
in every continent, so that a shortage is unlikely for many years 
to come. Vet continuous efforts (and some apparently on the 
point of success) are directed to making such silicates as felspar, 
china clay and the leucitcs available for the purpose. Finally, we 
must note that cryolite, either natural or artificial, though not an 
ore, is indispensable in the present commercial production of 
the metal. 

ISOLATION AND EXTRACTION 

When in the middle of the i8th century it was recognized that 
alumina was the oxide of a metal, all means available at the time 
were employed, though unsuccessfully, to smelt it. Indeed, La¬ 
voisier, in 1782, expressed the belief that alumina could not be 
reduced by carbon, a belief maintained until, almost a century 
later, the brothers E. H. and A. H. Cowles, heating alumina mixed 
with other metal oxides and carbon by electricity, produced 
aluminium alloys commercially. They failed, however, to win the 
pure metal and not until 1907 was it shown that alumina alone 
could be reduced by carbon though only at a temperature 
(2,200® C.) at which the nn*tal produced was volatilized and lost 
or recombined with the oxides of carbon formed. At the same 
time the function of the alloying metal used by them was found 
to be the prevention of this recombination and the absorption of 
the aluminium vapours set free. 

Returning to 1809, wc find Sir Humphry Davy passing an elec¬ 
tric current derived from a voltaic pile through fused aluminium 
into iron molten in an atmosphere of hydrogen. Although there 
resulted an alloy of aluminium and iron in place of the metal he 
had hoped to isolate, Davy had thus accomplished the first and, 
perhaps, the greatest step toward the production of aluminium, 
for he had definitely proved that its oxide was reducible. 

Abandoning electricity, which had failed Davy, H. C. Oersted 
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and after him F. Wohler, attempted the displacement of alumin¬ 
ium from its chloride by the alkali rnetal, potassium. It is un¬ 
certain whether Oersted .succeeded; it is certain that in 1827 
Wohler produced metallic aluminium as a grey [iowdcr and, sub- 
se(|uently, in metallic pellets. Twenty-five years later, F. Rose, 
substituting, for volatile aluminium chloride, the newly imported 
and more stable double fluoride, cryolite, and II. St. Clair Deviile, 
replacing potassium by the chea^K-r .sodium, converted Wohler’s 
laborat(»ry method into successful technical jirocxesses, which were 
practised in several countries until both were alike swept from 
the fi(‘ld when the ('volution of the dynamo made it possible to 
jjroduce aluminium electrolylic ally. 

A method, based on the power of electricity to split metal salts 
into their (ornjjonenis, had been discovered many years before it 
was possible to apply it commercially. Earlier attempts to elec¬ 
trolyse aqueous solutions had failed because, as we now know, 
the aluminium iiroduccd at once recombined with water. In 
1854, however, Robert liunsen j^assed a current through a molten 
mixture of aluminium chloride and common salt, splitting the for¬ 
mer into chlorine, which escaj)ed, and aluminium which he col¬ 
lected as metallic beads. Hunsen’s method was dcveloin-d 30 
y<'ars later into the process by which aluminium is produced to¬ 
day. Once more cryolite replaced the volatile chlorides and this 
led to a further step of the utmost importance. It was found that 
molten cryolite readily dissolves alumina and that a current 
passed through such a solution decomposes, not the cryolite, but 
the cheaper and more easily resolved alumina, thus economizing 
both i)OWTr and material, and, as will be shown, making p(jssible 
a continuous proces.s. It was Paul HiToult in France and Charles 
Hall in America who, in the ’80s made tliis great advance, the 
Freni hman as the result of an accident, the signifuance of which 
he had thi' wit to recognize and the ent'rgy to turn to account; 
the American as the result of a definile quest doggedly ])ursued. 

Modern Method of Manufacture. —d'he processes evolved 
by Hall and Hf'roult were identical and have remained in all 
esstnlials unchanged, ('arcfully jiurified alumina is dissolved in 
molten cryolite and the solution is electrolysed, the heat necessary 
to fuse the cryolite being sutiplied by the electrolysing current. 



Fig. V—ALUMINIUM EXTRACTION BY MEANS OF THE ELECTRICAL 
FURNACE 

The elumirtB, or alutolr.lvim oxide It shown distolvod in molten cryolite at 
a temperature of 950" C. The oxygen given oft combines with the carbon 
anodes, which arc thus burnt away and must bo constantly replaced. The 
pure molten aluminium sinks and it drawn off periodically 

Since cryolite is excessively corrosive the operation is carried out 
in open-topped iron casings, thickly lined with carbon. The cur¬ 
rent is led into the furnace by a number of carbon blocks sus- 
jK’nded in the bath and leaves through the furnace lining. A^lumina 
is dcconi[)osed into aluminium and oxygen and the latter consumes 
the carbon anode block.s, forming gaseous oxides of carbon (see 
fig. i). The operation is carried on at about 950° C. or far above 
the melting point of aluminium (659° C.) which is, therefore, 
liquid when produced. Being heavier than the electrolyte it sink.s 
to the bottom of the bath, the current passing through it to the 


lining, thence to the furnace casing and away. As the alumina is 
consumed fresh quantities are added and as the carbon anodes 
burn away they are replaced, whilst the aluminium is tapped from 
the furnace periodically, so that the process is practically con¬ 
tinuous. The baths are about ift. deep, 5ft. long and 2^ to 3^1. 
wide. Heavy currents of from 8,000 to 20,000 amps, are used, 
the voltage for each bath, of which 40-50 are placed in series, 
being about 5-5-6-5. Theoretically, the voltage should be only 
2-79 and 10.000 amps, should jiroduce about 177 lb. of aluminium 
jier day. In practice this becomes about 150 lb. and it takes 
lo produce i ton of aluminium per year. Theory de¬ 
mands 1-88 ton.s of alumina per ton of aluminium and this figure 
is but very slightly exceeded, whilst about \ ton of carbon is 
consumed. Theoretically no cryolite is used but in practice there 
arc I0.S5CS amounting to about 01 ton per ton of aluminium. 

PROPERTIES 

Form and Structure. —Aluminium when cast from the fur- 
nace.s solidifies in crystal masses, as may be .seen if an ingot be 
broken at temperatures just below the melting point. Mechanical 
working deforms and jiartly shatters the original crystals, but 
subsequent heating causes recrystailization. When the degree of 
deformation and temperature of heating are suitable, some crys¬ 
tal grains grow at the exiiense of others and. under carefully 
selected conditions, one grain alone may grc)W and thus convert 
large pieces of metal into a single crystal. Exaggerated grain size 
such as this is avoided in ]iractice, metal showing this phenome¬ 
non being defective in mechanical properties. 

Composition. —Whereas such riu'tals as coi)i)er and zinc can 
l)c clepositc'cl elcctrolytically from aqueous solutions almost chemi¬ 
cally pure, aluminium which can only be deposited from fused 
electrolytes carries with it whatever metallic impurities the raw 
materials and electrodes u.secl in its manufacture contain. The 
best metal lc*a\'cs (he furnaces with not less than o-2^/a of 
impurities, whilst commercial metal generally contains only 99- 
99 0'';,', of aluminium. The remainder consists mainly of iron and 
silicon in approximately c'cjual proportions, with ooi-o-U,r- of 
copper derived from the furnace equipment. Small quantities of 
nitrogen are regularly found, as abso of carbon, although the latter 
cannot be accurately estimated; but sodium, contrary to earlier 
statements, is never present in appreciable quantity. The same 
holds good of o.xygcn and aluminium oxide, but hydrogen may be 
a cau.se of serious trouble. Dissolved in overheated metal it 
.separates on sIctw cooling, producing porosity, which can only be 
eliminated by remelting and so allowing the gas to escape. The 
following analysis (W. H. Witheyj is typical of high grade com¬ 
mercial aluminium: 

Iron .0183 

Silicon.0154 

Copper .0026 

Nitrogen.0040 

Zinc . ooQb 

Sodium.'Frace 

Carbon .Not estimated 

Aluminium (diff.). 99 591 

Until recently no practicable method of purifying aluminium 
was available. During the last few years several methods have, 
however, been elaborated and, by one, considerable quantities of 
refined metal have been made. A heavy alloy of aluminium and 
copper is melted under fused cryolite to which barium fluoride is 
added. W’hcn an electric current is passed from the alloy below 
to an electrode above, aluminium alone passes out from the alloy. 
In the reduction furnaces we have seen that aluminium sinks. 
Here, however, the gravity of the bath has been raised by the 
barium fluoride, so that the aluminium floats on the surface and 
can be removed. Metal containing 99-98% aluminium has been 
prepared in this way. The following is a typical analysis of 
purified aluminium: 


Iron.0014 

Silicon. 0013 

Copier.0020 

Zinc.000 

Aluminium <di£f.) 99954 
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Physical Properties ot Commercial Aluminium.—The 

specific prasity is 2-70-2-7I. Hence, equal volumes of the com¬ 
mon metals have the followinj? relative weights: aluminium i, 
magnesium 0 65, zinc 2 6, steel 2 9, brass 3, copper 3-25, nickel 
3 25, lead 4'2. The specific gravity of aluminium at its melting 
point is about 2 40. Cast or annealed wrought aluminium breaks 
under a load of 11-13,000 lb. per sq.in., but when hardened by 
working under 22-28,000 lb. Hence the sjiecific tenacity or break¬ 
ing load for unit weight which largely determines the 

(si), gr.) 

relative values of light constructional materials, is 2 and 4 in the 
two cases, compared with 3-3 for hard copper, 4 2 for mild steel 
and 5 9 for tempered nickel steel. At high temperatures alumin¬ 
ium is very weak, whilst after being heated for a few hours to 
350° C. work hardness is permanently lost. At 250° C. this takes 
longer whilst after 5 years at 200° C. and 100° C. respectively 
50^0 and S6% of work hardne.ss still remain. Aluminium ranks 
as a .soft metal, its hardness being about half that of copper and 
zinc but double that of tin. The ductility and malleability of an¬ 
nealed aluminium are very high and it may, therefore, be drawn 
to the finest wire or beaten to the thinnest leaf. In ten.sion a 2in. 
length may be elongated by 30^before fracturing, but heavy cold 
working reduces this figure to 3% or less. Elasticity is very low. 
Work hardened aluminium ceases to be elastic when loaded to 
7-8,000 lb. per sq.in., and to 2-2,500 lb. when in the soft state. 
Moreover, as with other soft metals, the effect of loading develops 
slowly and recovery therefrom is very slow. Thermal expansion 
(0 0000237 per degree from 10° C.-ioo'' C.) is two and a half 
times that of steel, double that of nickel and one and a half times 
that of copper, whilst shrinkage on solidification is high (about 
7%). Sj)ecific heat (about 0 24 from normal temperature to 
melting point) and latent heat of fusion (probably 90 calories per 
gram) are both high, so that notwithstanding the low melting point 
of 658 7° C. it requires much heat to melt aluminium. Heat con¬ 
ductivity (0-504 calorics per second per c.c. per “ C.) is about 
three times that of tin, nickel and iron but little more than half 
that of copper and silver. Electrical conductivity is al.so high, 
namely about 60% of that of copper and re.sistivity (2-6-2-8 
microhms per c.c.) therefore low. Aluminium is non-magnetic. 
In the electro-chemical series the position of aluminium is not 
quite certain. Probably it is le.ss noble than all the common metals 
except magnesium and the alkali and alkaline earth metals. 

The physical properties of the purest metal so far made by re¬ 
fining vary somewhat from those given above. It may be said 
that the strength and hardness are definitely lower, and that the 
melting point is about 1® C. higher and the electrical conductivity 
about 4% higher. 

COMPOUNDS OF ALUMINIUM 


Aluminium and Oxygen.—Aluminium (which is trivalent) 
forms one oxide—alumina (AI2O3). A film of this oxide normally 
covers the metal and upon this its character, its behaviour under 
chemical attack, indeed its whole utility may be said to depend. 
Generally invi.sible, the film may be seen if a thin foil of metal 
be heated for a prolonged period and then placed in hot nitric 
acid. The metal dissolves leaving the skin as glistening scales. 
Normally the thickness of the film is o-ooooimm., increasing 
twentyfold to 00002mm. after prolonged heating of the metal. 
It is impervious to many reagents and it is due to this fact that 
so highly reactive a material as aluminium re.sists attack by many 
agencies to which, if this film be perforated, it immediately suc¬ 
cumbs. Most important is the protection given against further 
attack by oxygen itself, but for which aluminium would oxidize in 
air as readily as sodium or potassium. This may be appreciated 
if a strip of aluminium be amalgamated with mercury. Some 
aluminium dissolves in the latter and, being no longer protected, 
immediately combines with oxygen and water vapour to form 
hydrated oxide, long fibres of which grow from the amalgamated 
surface. At high temperatures aluminium burns in air with great 
evolution of heat and the finely divided metal ignites readily, 
burning with a brilliant flame or even explosively, whilst, mixed 
with oxides of other metals and ignited, violent interaction takes 
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place, the aluminium depriving the other metal of its oxygen 
and itself burning to alumina. (See Thkrmit. ) In pure oxygen 
aluminium ignites at about 580° C. As we have seen, alumina 
occurs in many forms in nature. It is manufactured on a very 
large .scale from the hydrate as a w'hite crystalline powder for use 
in the production of aluminium. Fused in electric furnaces it 
forms alundum or artificial corundum, a valuable abrasive; whilst 
mixed with colour-giving oxides it yield.s artificial rubies, sap¬ 
phires, etc. 

Aluminium and Water. —Distilled water and the soft waters 
of peaty districts dissolve aluminium extremely slowly, but hard 
fresh waters and sea water cause rapid local corrosion of com¬ 
mercial metal unless air be entirely excluded. Recent work on the 
corrosion of aluminium seems to show it clearly due to local 
breakdown of the protective film and accumulation in the minute 
recesses formed in the surface of the metal, of hydrated o.xide. 
This prevents access of the oxygen to the points it covers. Such 
differences are known to promote solution of metals. Corrosion 
by water may be slight or very .serious, according to the state of 
the metal, its purity, temper and the perfection of its surface; 
the composition of the wafer; and the ease with w'hich the prod¬ 
ucts of corro.sion can accumulate. Damp air merely causes a 
roughening of the surface. Stagnant or flowing water may cause 
superficial blisters, beneath which in time deei)-seated cavities 
may form. The.se may, in turn, perforate the metal or disinte¬ 
grate its surface. 

Many methods have been suggested for obviating what is one 
of the chief di.sadvantages from which aluminium and its alloys 
suffer. Against atmospheric corrosion painting or varni.shing is 
usually effective. Pure aluminium immersed in water may be 
effectively protected if connected to one of its more easily cor¬ 
rodible alloys, as iron boilers are protected by zinc i)lates. Air¬ 
craft parts arc largely protected by strengthening the natural film 
upon them, to which end they are made the anodes in an electro¬ 
lytic bath containing chromic acid. 

The Hydrates.—All three possible hydrated oxides occur in 
nature, the monohydrate (Al;»(),rH20) as diaspore, the dihydrate 
(AbOa-alljO) as bauxite and the trihydrate (AbOn ^IIoO) as gibb- 
site or hydrargillite. The.se hydrates behave both as ba.ses, dissolv¬ 
ing in acids to form salts, and as weak acids, dissolving in strong 
bases to form the aluminates. On this properly the process most 
frequently used for the preparation of pure alumina depends. 
Bauxites, which contain iron and other impurities, are heated with 
caustic soda .solution, whereby the aluminium hydrate is alone dis¬ 
solved to form .sodium aluminatc. From the filtered solution the 
purified trihyclrate is precipitated by various methods. On being 
heated aluminium hydrates give up water and are converted into 
alumina. When crystallized the trihydratc is insoluble in water 
but readily assumes the slate of extremely fine division known as 
collodial solution. In this state it absorbs many other bodies, 
notably dyestuffs, and its u.se as a mordant in dyeing, as well as 
for other purposes, is due to this property. Produced within the 
fibres of textiles the hydrate serves to fix the colouring matters 
which the fibres thenrselves are not capable of retaining. 

Aluminium and Alkalis. —In the absence of water aluminium 
is not attacked l)y the fixed alkalis, but it dissolves in their caustic 
solutions to form aluminates, hydrogen being evolved. Solutions 
of .sodium and potassium carbonate rapidly attack the metal but 
silicate of soda solutions do not and, moreover, prevent attack by 
the carbonates. For this reason commercial mixtures of carbonate 
and .silicate of soda form excellent detergents for aluminium do- 
me.stic utcn.sils and are widely used for this purpose. Ammonium 
hydrate attacks aluminium much less actively than do the fixed 
alkalis and the only product is aluminium hydrate. To ammonium 
carbonate, aluminium is entirely resistant. At high temperatures 
gaseous ammonia is decomposed by aluminium, yielding aluminium 
nitride (AIN) which is also formed when aluminium burns in air. 

Aluminium and Acids. —As might be assumed of so active 
a substance, aluminium may be caused to unite with almost all 
acids. Hydrochloric and the other halogen acids readily dissolve 
the metal under all conditions, although even to hydrochloric acid 
the very purest metal shows considerable resistance. Aluminium is 
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but very slowly dissolved by cold, fully concentrated nitric and 
sulphuric acids; rise of temr)eraturc and increasing dilution how¬ 
ever, increase (he rate of attack, esixnially by sulphuric acid. 
Dilute organic acids dissolve aluminium very slowly, (hose occur¬ 
ring naturally in foodstuffs so slowly that attack is generally 
ncrgligible. It is particularly noteworthy that even where the pure 
acids dis.solve the metal com[)aratively readily, the presence of 
other bodie.s in the foodstuff frequently inhibits their action alto¬ 
gether, Thus, a hut 0 2',' solution of lactic acid attacks aluminium, 
but to milk of similar acidity aluminium is cornpleteJy resistant. 
On the other hand, the presence of salts of those acids, which 
themselves readily attack aluminium, naturally enhances attack 
by organic acids. Vinegar mixed with camimon salt is much more 
ac tive than vinegar alone. To concentrated organic acids alumin¬ 
ium is generally indifferent, but in the conqilete ab.sence of water, 
boiling fatty acids as well as many alcohols and phenols rapidly 
cli.ssolve aluminium, regardless of its [nirity. Minute traces of 
water suflice to prevc.'nt this form of attack, the cause of which 
has not yet been ascertained. 

Aluminium is not attackcal by sulphuretted hydrogen, ammo¬ 
nium sulphide or sulphur dioxide, but combines directly with 
tlucjrine, (hlorine, bromine or iodine, to form the re.speciive halides. 
At ordinary temperatures it is not attacked by oxide.s of carbon, 
l)Ut at high temperatures forms with them or with carbon the 
carbide AbCb, with nitrogen the nitride (AIN) and with sulphur 
the sulphide (AbS,,); these are dec c»m[)osed by water yielding 
methane (CTIj), ammonia (N'll.i.) and sulphuretted hydrogc-n 
(H;!S) re.spectively. Similar combinations are formed with phos¬ 
phorus, arsenic, etc. 

As its position in the electro-chemical scries indicates, aluminium 
decomposes many metallic salts, replacing llie metal in them. 
Thus copjjcr, silver, gold, etc., may be jjrecipitated from solutions 
of their .salts by aluminium. Idnally, reactions at high temiiera- 
lures similar to tho.se descrihiid as occurring with metallic oxides 
take' place* with sulphides, .sulphates and other metallic salts. 

Aluminium Salts.—Sedts of ci great variety of acids are 
known, some only in acjueous solution. All are, when pure, colour¬ 
less ;md have tin astringent taste, and readily form mixed salts 
with the corre.sponding salts of other metals. In aqueous solution 
aluminium salts are hydroly.sed (or parti.illy resolved into hyclrati; 
and acid) to a very tntirked extc'nt, the hydrate remaining colloid¬ 
ally dissolved. To this pro[)c*rty the iiulu.strial importaiu'e of many 
tiluminium salts is due. As the hydrate is a weak ba.se these solu¬ 
tions show an ticid retiction. The mure important aluminium .salts 
and their usc-s tire; aluminium chloride* (;\1C1.|>—volatile crystals, 
retulily decomposed hy waiter vtijuiur, of great importance in syn¬ 
thetic organic chemistry; aluminium sodium tluoride or cryolite 
(.iNaF,All'';(), u.''C*d as a solvent for alumina in the producticm of 
aluminium as well tis in the manufacture of opaque glass and 
enamels; aluminium sulphate lAblSD^].!)—widely usecl in the 
dyeing industry for mordanting, for coagulating impurities in 
water and in p;iper making, also as an astringent in medicine; 
the alums or mixed sulphates of aluminium and alkali metals— 
used for similar purposes; cduminium silicates unci mixed silicates 
(see Clay and ITasiMK); aluminium acetate (AUCTHiO-jJa)— 
existing only in solutions more strongly hyclrolysi*cl than those of 
any other aluminium salts used tc'chnically and for this reason of 
particular value to the dyer, to whom they are known as red 
liquor, also u.sed as an antiseptic; aluminium oleate, palmitate, 
etc., used as thickeners for lubricating oils; ultramarine—a sul¬ 
phide containing sodium and aluminium with silica occurring in 
nature as the much jirized lapis lazuli, also manufactured on a 
large scale as a colouring matter, the laundry blue. 

Physiological Properties. —Aluminium may be taken into 
the stomach without ill effect. Long series of ex|x;riments made 
with aluminium salts on animals tind men indicate that, when 
ingested, aluminium does not jxiss through the wall of the stom¬ 
ach, is never found in the urine, but is totally rejected with the 
faeces. Under correct experimental conditions the organs of ani¬ 
mals treated are found completely free from aluminium com¬ 
pounds. 

Injected subcutaneously, however, aluminium salts, like those of , 


other metals, are toxic, although poisoning develops slowly and 
discontinuation of the injections is followed by recovery and 
clearance of the system. From the earliest times aluminium salts 
have been used in therapy, generally as astringents, but also as 
antiseptics and as mild caustics. 

INDUSTRIAL ALLOYS 

These alloys may be divided into two main classes: those in 
which .small proportions of aluminium modify the properties of 
other metal.s and tho.se in w-hich other metals are added for this 
purjio.sc* to aluminium. 'I'he first category includes the aluminium 
bronzes iq.v.) whith are mainly copper with up to alumin¬ 
ium, aluminium amalgam (or aluminium dissolved in mercury; 
used in organic chemistry, and some aluminium solders which are 
mainly zinc or tin with varying jiroportioiis of aluminium. Finally, 
some siipcr 4 ivht alloys consist of magnesium with small jiropor- 
tions of aluminium (sec M.ACN’ESiifM,). 

The present section deals with the second category, the light 
alloys of aluminium, containing 96-65% aluminium with copjier, 
magne.sium, manganese, nickel, silicon, Lin and zinc. 

Preparation and General Properties. —Preparation of 
these alloys follows customary lines where, as with zinc and tin, 
the alloying metal melts at as low a temperature as does alumin¬ 
ium. Where, as w’ith (opj)er. manganese and nickel, the melting 
point is much higher than that of aluminium and the latter would 
have to be seriously overheated before solution took place, it is 
customary first to prcjiare hardeners or alloys containing high i>ro- 
porlions of the alloying metal. Such alloys not only dissolve readily 
in aluminium, the main bulk of which need not, therefore, be 
overheated, but can ul.so be easily broken to sizes suitable for 
weighing and adding to the crucible. Si>ec;ial methods are adopted 
in (he case of magne.sium and silicon. 

Tlie light alloys are mechanically stronger than jiurc aluminium 
and especially have a much wider clastic range, but they arc* for 
the most part far less rc.sistant to corrosion and have lower elec¬ 
trical and heat conductivii ii*s. Magnesium ;md silicon lower the 
sjx*i ilic gravity of aluminium, the other metals inc*nliotu*d raise it. 

Binary Alloys.—The useful light copper alloys contain 4 to 
14V;, copper and their utility is due to the fact that the twm metals 
form a definite lompound, CuAb'. Aluminium can hold j'b (re¬ 
cent w'ork iilaces this tigure lower) of cop[)er dissolved at ordinary 
temperatures, so that alloys containing up to this proportion are 
composed of one constituent only, a solid solution of copper in 
aluminium. If, however, an alloy with 5';b of copjier is hi*ld at 
525'"’ C. all of this copper becomes dissolved. Such alloys, slowly 
cooled, deposit their excess coiiper in large cry.stals of CuAb*, 
mainly between the grains of the metal, which is strengthened 
thereby. If in.stead of being slowly cooled the hot alloy be sud¬ 
denly (juenched. the comfiound is not given time to separate and 
the alloy is still furtln*r strengthened but remains ductile. On the 
temperature being slightly raised the CuAb i.s precipitated, but in 
a very finely divided stale instead of in large crystals. As with 
many alloys here also .such ftne structures are accompanied by 
good mechanical pro[)crties. Thus the alloy in the form of 
hard rolled sheet, as normally prepared, has a tenacity of 35- 
40,000 11 ). but is brittle (360 elongation). Annealed the tenacity 
falls to 25.000 lb. whilst the elongation rises to 30%. Heat treated 
as de.scribed above, the tenacity may ri.se to 45-50,000 lb, whilst 
the ductility is only slightly impaired (25%; elongation). A.s the 
specific gravity is about 2 8 such an alloy has the high specific 
tenacity of 7-5. A casting alloy containing 4-5% copper with 
other and minor constituents is widely used in America where it is 
known as No. 195. As cast, the tenacity is 17,000 lb. with 4% 
elongation. Heat-treated and quenched the tenacity ri.ses to about 
30,000 lb. with 8% elongation. Subsequent re-heating increases 
the tenacity to 40,000 lb., but lowers the elongation to i'5%. Sus¬ 
ceptibility to heat treatment is of great importance in the alloys 
of the duralumin type (g^.v.) in which it has long been known but 
only recently exjilained. Copper in excess of 5% cannot be dis¬ 
solved and alloys with more than this amount are increasingly brit¬ 
tle and can, therefore, not be wrought, although still suitable for 
castings. In .America the alloy with 8% copper, known as No. 12 , 
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is the most popular alloy for general automobile castings (cranlc 
cases, etc.) and similar purposes where high mechanical properties 
are a secondary consideration. It has a tenacity of 20.000 lb. with 
low ductility (i-2^( elongation). The English alloy L.8 contains 
11-13% copper jmd is specially suited and largely used for cast¬ 
ing in iiermanent iron moulds and notably for the pistons of in¬ 
ternal combustion engines. All these alloys corrode much more 
rapidly than pure aluminium. The alloy containing 1-5% man¬ 
ganese, known as 3.S, is widely used in America, where it is 
rolled into sheet, to be spun and pressed into cooking utensils. 
Without increased tendency to corrosion it is considerably stronger 
than pure aluminium, breaking under a load of 30.000 lb. when 
work hardened and 15,000 lb. when annealed. It apparently owes 
these ])rojK‘rties to the simultaneous (eutectic) crystallization of 
j)ure aluminium and a compound, AblVIn, which produces a line 
grained structure. No other binary manganese alloys are used. 

The presence of silicon was formerly considered harmful in 
every way to aluminium. Recc'ntly, alloys with 1 i-i3(,’p have been 
introduced and promi.se to be the most valuable light casting 
alloy.s ottered to engineers for a generation. Normally aluminium 
and silicon crystallize simultaneously in large plates, giving coarse 
structures and. with high silicon content, brittle and useless alloys. 
Various agencies, notably metallic .sodium, have been found to 
cau.se the silicon to separate in an extremely tine state of division, 
even, as has been suggested, colloidally (fig. 2). Such modified 
alloys have high tenacities (25-30,000 lb.), low specific gravity 
(2-66) and, therefore high si>ecific tenacity (5). High ductility 
(12-149?, elongation) is frequently attained in practice but can¬ 
not be relied on at present and the Briti.sh Air Ministry specifica¬ 
tion only calls for not less than 7%. They are very fluid when 
molten and contraction on solidification is low (4%) whilst they 
resist corrosion well. Alloys containing up to 5% silicon, with 
or without the addition of other metals, are largely u.sed when their 
great fluidity is of sj)ecial advantage. Such alloys are as a rule not 
modified. Alloys with up to 35% zinc have been used. They are 



Fig. 2 —ALUMINIUM SILICON ALLOY BEFORE AND AFTER MODIFICATION 
Ttie presence of silicon was formerly considered harmful to aluminium, since 
both crystallize simultaneously giving coarse structures and brittle and 
useless alloys. This Is now overcome by causing the silicon to separate 
In an extremely fine state of division and the resulting alloys are of great 
utility. The Illustration Is drawn after microphotographs showing a magnifi¬ 
cation of about 140 diameters 

very weak at high temperatures and, therefore, somewhat difficult 
to cast; they may, however, be rolled to sheets and bars of great 
strength. 

Ternary and Quaternary Alloys. —Aluminium with 2% 
copper and 1% manganese is used in America for light forgings, 
having a tenacity of 27-28,000 lb. and 12% elongation. Alloys 
with 12-14% copper and 4-2% manganese maintain their strength 
well at high temperatures and are, therefore, specially suitable 
for the pistons of internal combustion engines. An alloy with 1% 
tin and 7% copper (the English 3 L ti) is considered specially 
suitable for articles subject to hydraulic pressure. In Europe, 
and especially England, copper and zinc alloys of aluminium are 
preferred for sand castings for automobile and general use. Three 
per cent, copper and 13% zinc (2.L.5) give a tenacity of 25,000 
lb. with 3% elongation. The zinc content makes for cheapness 


but raises the specific gravity to 3, so that the specific tenacity is 
only 3*7. With 20% zinc (L 28) these alloys can still be rolled 
and after suitable heat treatment have a tenacity of 55,000 lb. 
with 15% elongation and a specific tenacity of about 7 O. Alloys 
with copper and zinc are not well suited to casting in permanent 
moulds owing to weakness at high temi)eratures. 

Aluminium with 7-9Vc' copper and 1-3%! nickel are favoured in 
.•\merica for pressure die casting. An alloy with 4% copjjer and 
2% silicon known as lautal is used, mainly in Germany, in sheet 
form. Its mechanical properties approach those of duralumin. 

Minute tjuantities of magnesium and silicon, when as.sodated, 
cemfer on aluminium the property of age hardening. Their com¬ 
pound (Mg2Si) is soluble to about in solid aluminium at 

580" C. but only to o .sG, at ordinary temiwrature. If, therefore, 
aluminium containing suilu ient magnesium and silicon be held at 
high temperatures and suddenly (juenched the excess magnesium 
silicide is thrown out, but not in its normal stable condition. In 
course of time (3-4 days), the newfly precipitated crystals undergo 
secondary changes, which are not yet fully explained. When first 
(luenched the.se alloys are soft and can be worked in various 
ways. During the subsei^ucnt changes they stiffen rapidly and, 
finally, give products with very great strength and other valuable 
characteristics. Magnesium .silicide confers this property on 
various light alloys as well as on pure aluminium. {See Dura¬ 
lumin.) 


THE ALUMINIUM INDUSTRY 

In general, raw aluminium is converted into commodities by 
methods analogous to those used for other metals. The few radical 
differences arc alone di.seus.sed here. Aluminium is melted in re¬ 
verberatory furnaces or crucibles heated by oil, coke, gas or 
electricity, as circumstances and the scale of operations dictate. 
The pure metal requires no flux but a little zinc chloride is used 
with zinc alloys. 

Ingots for rolling, extrusion, etc., are cast into iron moulds. 
Industrial castings are, however, prepared by three methods: 
large parts or those required in small numbers, in sand (sand 
castings); smaller parts required in numbers, by hand into per¬ 
manent cast iron moulds (chill castings); whilst latterly consider¬ 
able progress has been made in forcing the molten metal into 
closed .moulds under pressure (die castings). Die castings are 
accurate to 7;^-,in- so that no subsequent machining is require^d, 
but very large numbers are required to justify the costly dies. 

Rolling into sheets, foil, rod.s and sections, beating to leaf, 
extruding and drawing tubes and wire, .spinning, pressing, riveting, 
machining, etc., follow customary practice, only minor modifica¬ 
tions being demanded by the physical properties of aluminium or 
its alloys. 

Annealing of work-hardened material is effected rapidly at 
350“ C. to 400° C., a temperature recognizable by the charring of 
a soft wood splinter drawn across the metal. Scaling does not 
take place so that no protection from the flame or furnace gases 
is necessary. Pickling or frosting is effected by immersion in a 
hot 10% caustic soda solution followed by dipping in dilute nitric 
acid. The alkali lightly attacks the surface of the metal giving a 
smooth, white finish. Forging is confined to certain alloys, nota¬ 
bly duralumin (q.v.). Contrary to general opinion, soldered 
joints are easily made and are ns strong, when first made, as those 
of other metals. They fail, however, without exception after a 
few weeks or even hours exposure to mild corrosives, because 
during soldering the solder dissolves some aluminium, forming 
alloys, generally of tin or zinc. These corrode so readily that 
they freqcuntly disintegrate in damp air ; but where complete pro¬ 
tection can be afforded, as by painting, immersion in oil, etc., 
soldering is sometimes useful. 

Welding, unlike soldering, demands no second metal and 
aluminium is successfully welded on a very large scale by sev¬ 
eral methods. At about 575° C. aluminium is very soft and two 
pieces hammered or pressed together at this stage unite as steel 
unites, giving very durable welds (hammer welding). The process 
is, however, difficult and expensive except on bars and wires and 
is not applicable to alloy.s. Using fluxes, principally mixtures of 
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TABLE NO. I. 

Prodtution, Exports and Imports in long tons of raw and semi-manufactured aluminium {based on Imperial Institute statistics) 


Year 


1924 

1925 

1926 

Country 

Produc¬ 

tion 

Expijrts 

Imports 

Produc¬ 

tion 

Export.s 

Imports 

Produc¬ 

tion 

Exports 

Imports 

Produc¬ 

tion 

Exports 

Imports 

Austria 

1,500 


.571 

2,200 

2,255 

765 

3,000 

2,017 

600 

3,000 

3,626 

446 

Australia .... 


.. 

255 



798 



981 



471 

Argentine .... 



121 



75 



109 



138 

Belgium .... 


217 

I..S 52 


214 

1,537 


271 

1 , 5.53 


266 

1,268 

Brazil .... 



762 



3^1 



400 



? 

Canada 

I .?,ooo 


44,5 

12,000 

8,101 

4H8 

12,000 

12,173 

458 

18,000 

11,240 

569 

Cz<'( hoslovakia 



17 



00 



182 



278 

I‘ranee .... 

14. f'-" 

1,207 

1,4 50 

i^», 0 . 5.5 

Oil 

1,288 

24,000 

3.244 

2,53 

20,000 

1,412 
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alkjilim* chlorides and lluoridcs, which dissolve the oxide film, the 
edges of two pieces of aluminium and many aluminium alloys 
may he molten by the oxy-acetylene flame and caused to flow 
together, whilst additional metal may he apjilied hy mc'aiis of an 
aluminium welding rod (autogenous welding). This method is 
widely used for making articles of sheet metal too large to he 
pressed or spun, such as petrol tanks, vats, stills, etc. Broken 
castings are also repaired hy autogenous welding, sometimes 
without the use of flux. 

Electrical welding is mainly confined to the butt-welding of 
rods and wires, the ends to he joined being jiressed together 
while partially fused hy the passage of a current. Spot-welding 
is also practised for special purposes. 

Near its melting point aluminium loses all cohesion and the 
grains may be separated. Alternatively, the molten metal is run 
into siK'cially constructed di.sintegrators, the product after solidi¬ 
fication being cla.ssified hy sieving. This tyixj of powder is in 
Eurojic known as granulated aluminium, a name re.served in the 
United States for molten metal which has been passed through 
sieves into water. Aluminium bronze powder is produced from 
pure aluminium sheet scrap by jirogres.sivc stamping in cast iron 
mortars with mechanically operated stamps. The finest particles 
are separated from the coarse hy air classifiers and are then 
polished hy rotating brushes in a sheet iron drum. 

Approximately 2 tons of alumina, ^ ton of carbon and as,000 
kilowatt hours are reejuired to make a ton of aluminium. As 
about two tons of bauxite and .several tons of chemicals and fuel 
arc required for every ton of alumina, large quantities of ma¬ 
terials have to be assembled. In most cases the production of the 
metal has become centred near the cheap sources of electricity, 
namely, hydro-electric pow-er stations. As a notable exception, 
in northern Germany, steam stations fed by cheap and abundant 
lignite, provide the ncces.sary motive power. Table No. 1 gives a 
picture both of the distribution of the producing countries and 
the movements of the metal when produced. From this it is 
seen that production is confined to 9 countries and that some 40% 
of the world’s output is derived from the United States which, 
nevertheless, import in addition some 10-15% of w^hat the 
world manufactures. From a comparison of the three columns 
in any year the amount converted into commodities in any coun¬ 
try may also be gauged. Thu.s Norway, one of the largest produc¬ 
ers, has but a poorly developed fabricating industry, whereas 
India and Japan, where no aluminium is produced, absorb large 
quantities for conversion into utensils and other manufactured 
products. 


Finally, we may note that of the 750,000 tons of bauxite used 
for conversion into aluminium in 1925, the bulk was produced in 
6 countries, viz., I’rancc, the United States, British Guiana, Italy, 
Dutch Guiana and Yugoslavia and none in Great Britain or 
Ireland. 

The following table gives the world prices for ingot metal for 
the years 1924-27 inclusive;— 


Country 

England 

(,ennany 

United States 

\'ear 

£ per ton (2240 
Ih.) 

R. Marks per 
kilo. 

Cents per lb. 

1924 

110-118 

2-24 

27 03 

1925 

118 


27-19 

102O 

118-105 


26-99 

1927 

105 

2-10 1 

26-25 


USES OF ALUMINIUM 

The following is an indication of the main classes into which the 
applications of aluminium fall and shows upon what properties 
of the metal they depend. 

Automobiles and Railway Carriages. —With increasing 
efforts to reduce the axle load of road vehicles and thereby to 
economize in upkeep, fuel and tyres, whilst improving acceleration, 
the uses of aluminium in the automobile industry grow continu¬ 
ously. Such parts as crank ca.ses, differential housings, radiator 
tops, magneto bodies, brake shoes, etc., are regularly made as 
lastings.. Innumerable small cast parts also find their way into 
motor-car construction and in some cases dashboards, doors and 
windshields are similarly produced. Connecting rods forged from 
duralumin are used in some automobile engines and the cast 
aluminium piston is now standard for many types, since not only 
docs the reduced weight entail greater efficiency and reduced 
vibration at high speeds, but the higher conductivity entails more 
rapid dissipation of the engine heat. 

In the form of sheet, aluminium is widely used for the panel¬ 
ling of private automobiles and motor omnibus bodies, whilst 
mouldings, foot plates and floorings are largely of the same 
material. 

With railway carriages, too, the tendency to reduce dead 
weight and so to increase cffectiv'e loading is encouraging the use 
of aluminium. At present sheet metal panelling is the most usual 
form, but many small parts, such as brackets, door and window 
furniture, etc., are produced as castings, whilst in some cases 
seats and other larger parts are also made of light alloys, and 
the possibility of using special alloy.s for structural parts is being 
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seriously explored by experts for this and automotive purposes. 

Aircraft, etc. —Aluminium is essential in aircraft construction 
and, in igi8, the Allies used 90,000 tons for this purpose. As far 
as the engines are concerned the same remarks hold good as for 
automobile engines. For the construction of complicated cowls, for 
fairings, seats, wind shields, etc., aluminium sheet has proved in- 
disi^jnsable. For the petrol tanks of airships it has been used al¬ 
most exclusively, whilst the frameworks of these machines have 
been built up of light aluminium alloys, chiefly duralumin (q.v.) 
and the same applies to some all-metal heavier-than-air machines. 

For the moving parts of many small machines, such as gramo¬ 
phones, piano-players, typewriters, etc., the lightness of aluminium 
castings makes them particularly suitable, whilst for instruments 
and equipment which have to be carried aluminium is used 
wherever possible. In this category may be named photographic 
■cameras, camping and military equipment, etc. Aluminium house¬ 
hold furniture is now made on a large scale and finds its chief but 
by no means exclusive use in the tropics. 

Aluminium Paint. —Its power of reflecting light to the ex¬ 
tent of bS-75% determines the use of aluminium bronze powder 
as a paint. Suspended in a suitable vehicle, the minute flakes of 
which the powder consists have not only a great covering power 
but offer a brilliant and to many a pleasing surface. This is 
resi)on.sibIc for the great development in the use of aluminium 
paints, especially in America. The same property accounts for 
the use of aluminium powder for covering the fabrics used on 
aircraft. Sunlight is very destructive to such materials as also to 
the rubber gas bags of lighter-than-air machines. It has been 
found that the reflection of so large a part of this light by 
.aluminium greatly lengthens their useful life. Aluminium bronze 
powder is also largely used in decorative printing. Upon this 
same property of reflecting light depends the use of aluminium 
leaf in decorative art. l-'or this purpose it has almost entirely 
replaced silver leaf. 

Electrical Industry.—Here aluminium plays a very large 
|)art to-day. For bare conductors and especially for overhead 
transmission lines, some of them hundreds of miles long, absorb¬ 
ing a thousand tons of metal or more, aluminium has largely 
replaced copper. In such cases the low tensile strength of 
iiluminiurn is compcnsaterl for by interw'eaving with it high 
tensile steel wires, but for insulated wires the heavier cost 
of insulation due to the larger wire needed for a given current 
leaves copper supreme. During the copper famine of 1916-1S 
many electrical machines were made in (Icnnany with aluminium 
windings, the individual wires being insulated only by thickening 
the natural film upon them. A special electrical application of 
.aluminium is for transforming alternating into direct current. 
Aluminium in an electrolytic cell allows current to pass in one 
direction only, the reverse impulses being ctitircly suppressed. 

The casings and housings of many electrical machines are 
aluminium ca.stings. In some cases the fact that aluminium and 
its light alloys are non-magnelic is here of imj^ortancc. 

Foodstuffs Industries. —A great many of the uses to which 
aluminium is put depend upon the fact that aluminium salt.s are 
in no way poisonous. First among these must be named its use 
for cooking utensils, probably the largest single use of the metal 
in sheet form. For this purpose its high heat conductivity also 
commends it, as does the fact that it is uniform throughout its 
thickness, so that there is no fear of a protecting coating wear¬ 
ing off as is the case with tinned copper or enamelled iron. Upon 
the same properties depends the use of aluminium stcam-jackcted 
pans in institutional kitchens and in the foodstuffs and chemical 
industries almost universally. For the wrapping of chocolates and 
other articles aluminium foil is now very largely used in place of 
tin foil; whilst in America aluminium collapsible tubes are made 
on a large scale for the packing of cosmetics, etc. The stamping 
of thin sheet into bottle and jar covers is alone an industry of no 
small importance. 

The brewing industry makes wide use of aluminium in the form 
of vats and fermenting vessels, storage vessels for yeast and beer 
and tanks for the transport of beer by road and rail. In Europe, 
the dairy industry also uses aluminum widely in the form of 
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tanks and vessels for the storage, pasteurization and transport of 
milk and cream and for the vats used in cheese-making, For 
many other foodstuffs which are weakly acid, aluminium finds 
rapidly extending u.se, since much closer attention is being paid 
now’ than in the past to the presence of minute quantities of 
copper salts in materials destined for human consumption. Here 
may be specially named jam-making, fruit-preserving and meat- 
extracting and the production of high-grade gelatines. 

Chemical Industry. —The resistance of aluminium to nitric 
acid has played an important part in the production of this acid 
and nitrates from the air, as well as in explosives factories, and 
.some of the more recent proces.ses for the production of acetic 
acid have also depended upon the possibility of using aluminium 
apparatus. 

Many fine chemicals are made in aluminium vessels because the 
metal imparts no colour to them. For the same reason the palest 
varnishes are made in aluminium boilers. 

The position of aluminium in the electro-chemical series and its 
consequent ability to displace more noble metals from solutions 
of their salts has been made use of. Copper is precipitated from 
solution in this way for analytical purposes and silver and gold 
have been recovered from cyanide solutions on a large scale. 

Because sulphurous vapours do not attack aluminium it can be 
u.scd to advantage where exposed to fumes and especially to 
furnace gases. Here, however, its low melting point is a factor 
to be guarded again.st. A special aj^pliration of this properly i.s the 
use of aluminium to coat other metals by the process known as 
calorizing. The parts to be coated are heated in aluminium 
powder (to which certain additions are made) in a non-oxidizing 
atmosphere. An aluminium alloy which i.s highly resistant to 
furnace gases forms on the surface of the metal object. 

Its affinity for oxygen accounts for the use of aluminium in 
refining steel, small (juanlitics being added with other ingredients 
as deoxidizers to the liquid steel. Its use in steel and iron weld¬ 
ing depends on the same property. Aluminium powder, mixed 
with iron oxide and ignited, deprives the iron of its oxygen, devel¬ 
oping so much heat that the resulting metallic iron is molten and 
may be cast round pieces of (he same metal which it is desired to 
unite (scfi Tiikrmit). Many refractory metals can be similarly 
reduced from their oxides. Mixed with ammonium nitrate as a 
source of oxygen, granulated aluminium forms the powerful 
explosive ammonal and flash i)owders used in photography, and 
pyrotechnics are similarly made. 

Bini.iocRApuY.—J. W. Mellor, Treatise on Inorganic and Theo¬ 
retical Chemistry, vol. v. (1922), with an extensive biblioKraphv’. 
This valuable treatise should be consulted tor the history, chemical 
and physical propertic.s ot aluminium and aluminium compound.s. 
K. J. Anderson, The Metallurgy of Aluminium and Aluminium Alloys 
(i92()), contains detailed accounts ol the aluminium industry and its 
distribution, the production and fabrication of the metal and its 
alloys, and an excellent bibliograt)hy. It is profusely illustrated, 
M. G. Corson, Aluminium and its Alloys (1926) deals thoroughly 
w’ith the alloy.s of aluminium and their slruclurc, more particularly 
from the theoretical point of view. Ed^ar T. Painton’s The Working 
of Aluminium is a good practical handbook. (R. S.) 

ALUMINIUM BRONZE, the name originally given to an 
alloy containing go% copper and 10% aluminium. Later, alloys 
with .smaller percentages of aluminium and also those containing, 
in addition, i%-4% of manganese and iron were included under 
the general term “aluminium bronzes.” The maximum percentage 
of aluminium in industrial bronzes is 11%, as larger proportions 
entail excessive brittleness. 

Aluminium bronzes are di.stingui.shcd by their golden yellow 
colour, which has led to their extensive u.se for art-metal work. 
Mechanically they approach mild steel, being strong and ductile 
and lending themselves readily to rolling and forging. In fact the 
alloy containing 10% alumanium has been compared with 0-35% 
carbon Swedish Bes.semer steel, by no means to the disadvantage 
of the former. When cast the 10% alloy has the following prop¬ 
erties: 


Elastic limit 
Tmsilc strength 
Elongation on 2" 
Brincl number 


25“"3o,ooo lb. per sq. in. 
70 -.So,ooo lb. [>er sq. in. 
20%. 

100 
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As in the case of steel, these properties may be greatly improved 
by suitable heat treatment. 

Casting in sand offers some difiiculties and sound castings are 
not easy to obtain, (’asting in chills or by the centrifugal process 
yield.s excellent result.s, and great quantities of such castings are 
regularly prodined. Machining is troublesome and special pre¬ 
cautions are called for owing to its high strength and resistance to 
alternating stresses. The io% bronze has been used with great 
success for the worm wheels of motor cars, many thousands of 
tons of metal having been cast for this purpose. Aluminium also 
confers on copiH;r the j)ro}>erty of resisting furnace and other sul¬ 
phurous gases, so that Ihe.se bronzes have proved themselves well 
adapted for utensils subjected to direct cont.'ut with flames. They 
have also been u.sed with success to W'ithstand attack by sea¬ 
water and the acid waters found in some mines. Aluminum- 
manganese bronzes possess well detined magnetic properties. 

For structure anfl nu-chanicul properties ser Sth and gth Report of 
Alloys Research Comriiiflee, Proct'filings of thr Jnstitulc of Mcchaniral 
Enginn-rs (1907, p. 57; 1910, p. 119). (R. S.) 

ALUMINUM; Ace Alitmimum. 

ALUM SHALES, sedimentary rocks, rich in alumina and 
iron pyrites. 

ALUNDUM, a hard material belonging to the class of 
abrasiv».'s (r/.also u.sed for the manufacture of laboratory appa¬ 
ratus. It is obtained by fusing bauxite {q.v.) in an electric, furnace. 

ALUNITE or ALUMSTONE, a mineral tir-.t ob.served in the 
15th century at Tolfa, near Rome, where it is mined for the manu¬ 
facture of alum. Extensive de|)osit.s are also worked in Tuscany 
and Hungary, and at Bulladelah in New South Wales. Ily repeat¬ 
edly roasting and lixiviating the mineral, alum is obtained in solu¬ 
tion, and this is crystallized out by evaporation. Alunite occurs as 
seams in trachylic and allied vulcanic roc ks. having been formed 
by the action of sul[)hurous vapours on the.se rocks. The white, 
finely granular masses somewh.at resemble marble in aijpearance, 
and the more compact kinds from Hungary are so hard and tough 
that they are used for millstones. 'I'lie hardness is 4 and the spe¬ 
cific gravity 2-6. The mineral is a hydrated basic aluminium and 
potassium sulphate, K.MafSOiizfOH 

ALUNTIUM, an ancient city of Sicily, (Gr. 'A\ 6 ptioi', 
mod, S. Marco d’Alunzio), 6 m. from the north coast and 25 m. 
K.N.E. of Halae.sa. It was probably of Sicel origin, though its 
foundation was ascribed to some of the com])anions of Aeneas. 
It suffered confciderahly at the hands of Verre.s. The abandoned 
church of S. Mark, just outside the modern town, is built into the 
Ci'lla of an ancient (ireek temple, w'hich measures 62 ft. by j8. 

ALUR (Eur, Luri, Eurem), a Negro people of the Nile valley, 
living on the north-wc'st coast of Albert Nyanza. They arc akin 
to the Acholi (q.v.), sixMking practically the same language. 

ALURE, a rare architectural term for a passageway or gutter 
behind a parapet or a clerestory; sometimes w'rittcn valurc or 
valoring. 

ALVA or ALBA, FERNANDO ALVAREZ DE 
TOLEDO, Duke of (1508-83), Spanish soldier, was descended 
from one of the most illustrious families in Spain. Selected for a 
military command by Charles \^, he took part in the siege of Tunis 
(1535). i>nd successfully defended Perpignan against the dauphin 
of France. He was present at the battle of Muhlberg (1547), 
and the victory gained there over John of Saxony was due mainly 
to his exertions. He took i)art in the subsequent siege of Witten¬ 
berg, and presided at the court-martial which tried (he elector and 
condemned him to death. In 1552 Alva was entrusted with the 
command of the army intended to inv.uie France, and w'as engaged 
for sevi'ral months in an unsuccessful siege of MeU, He was then 
made commander-in-chief of all the emperor’s forces in Italy. 
Success di<l not, however, attend his first attempts, and after sev¬ 
eral unfortunate attacks he was obliged to retire into winter 
quarters. After Charles’s abdication he was continued in com¬ 
mand by Philip II. Alva had subdued the whole Cami>agna, and 
was at the gates of Rome, when he was compelled by Philip's 
orders to negotiate a i>eace. One of its terms was that the duke of 
Alva should in person ask forgiveness of the haughty pontiff whom 
he had comiuered. Proud .is the iluke was by nature, and 


accustomed to treat with p)ersons of the highest dignity, he con¬ 
fessed his voice failed him at the interview, and his presence of 
mind forsook him. Not long after this (1559) he was sent at the 
head of a splendid embassy to Paris to espouse, in the name of his 
master, Elizabeth, daughter of Henry, king of France. 

In 1567 Philip sent Alva to the Netherlands to repress Protes- 
\ tanti.sm there. Alva made the long march from Genoa at the head 
I of a perfectly disciplined army of about 10.000 men. When he 
presented his credentials as captain-general of the Netherlands at 
Brussels it was clear that there remained to the regent, Margaret, 
Duchc.ss of Parma, a mere shadow of pow'er. Before the end of 
the year she resigned, and Alva succeeded her as governor-general 
and regent. 

Alva’s first care was to lure into his power Counts Egmont and 
Horn, two of the leaders of the malcontent nobles. They were 
seized and impri-soned, and in the next year brought to the block 
(June 2 1568). The new governor erected a tribunal, known ofTi- 
cially as the “Council of Troubles,” but popularly called the 
“Council of Blood.” Alva himself presided, and reserved the de¬ 
cisions to himself. Of the seven Netherlanders who were members, 
five resigned after the nature of the operations of the court became 
clear. From the first the business was in the hands of Alva and two 
Spaniards, one of whom, Juan de Vargas, received the evidence 
collected from all over the country against heretics and malcon- 
teiils. It was at the hands of the Council of Blood that Egmont 
and Horn received their sentence. 

William of Orange, summoned before the Council, refused to 
acknowledge its competence, and left the country to raise troops 
to meet force with force. But the army of mercenaries which 
crossed the frontier under Louis of Nassau was destroyed by 
AKm without difficulty at jemmingen (July 21 1568). Another 
army, led by William himself into Brabant, was foiled, and Wil¬ 
liam withdrew and disbanded the force. By the failure of these two 
attempts Alva’s position was made secure, and he w'as able to 
devote himself entirely to the crushing of the liberties of the towns 
and the destruction of heretic.s. In the terror which followed Alva 
himself boasted that 18,000 persons were executed, in addition to 
the numbers killed in battle or massacred after victory. 

Alva made a serious blunder when, in desjierate straits for 
money, he attempted in 1569 to levy a property tax and a 10% 
turnover tax on all sales, for by this measure he united Catholics 
and Protestants again.st him. The exiles from the Low Countries 
encouraged by the general opposition, fitted out a fleet of priva¬ 
teers, which harried the coast towns and seized Spanish ships at 
sea. On April i, 1572 the “Sea-beggars” seized Utrecht. They 
captured Briellc and Flushing, and within a short time four of the 
northern provinces had declared for the Prince of Orange. Alva's 
preparations to oppose the gathering storm were made with his 
usual vigour, and he reduced Mons and Malines while his son 
Frederick, prior of Toledo, took Zutphen. The towns were sacked 
and the inhabitants maltreated, Catholic and Protestant alike. 
With the exception of Zealand and Holland, he regained all the 
j)rovinces; and at last his son stormed Naarden, and, massacring 
its inhabitants, proceeded to invest the city of Flaarlcm, which, 
after standing an obstinate siege, was taken and pillaged (July 11, 

1573). 

Their next attack was upon Alkmaar, but the 2,000 burghers 
repulsed the 16,000 Spanish veterans sent against them with great 
loss, and Frederick was constrained reluctantly to retire. Alva’s 
feeble stale of health and continued disasters induced him to 
solicit his recall from the government of the Low Countries; a 
course which was not displeasing to Philip, who was now resolved 
to make trial of a milder administration. In Dec. 1573 Alva re¬ 
turned to Spain. 

On his return he was treated for some time with great distinction 
by Philip. But he had many enemies, among them Philip’s secre¬ 
tary, Antonio Perez. He was banished from court, and confined in 
the castle of Uzeda. Here he had remained two years, when the 
success of Don Antonio in assuming the crown of Portugal deter¬ 
mined Philip to recall Alva. In 1581 he entered Portugal, defeated 
Antonio, drove him from the kingdom, and soon reduced the whole 
under the subjection of Philip. 
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Entering Lisbon, he seized an immense treasure, and suffered 
his soldiers to sack the suburbs and vicinity. It is reported that 
/Uva, being requested to give an account of the money expended 
on that occasion, sternly replied, “If the king asks me for an ac¬ 
count, 1 will make him a statement of kingdoms preserved or con¬ 
quered, of signal victories, of successful sieges and of 60 years’ 
service.’’ Alva died in Jan. 1583 at the age of 74. 

Bibliography. — See the Life, by Rustant (Madrid, 1751). His 
correspondence during his Flemish government has been published 
by M. Gachard (Brussels*, 1850). Sec also Coleccion de documentos 
ineditos para la historia de Espana, vols. iv., vii., viii., xiv., xxxii. and 
x.xxv, (Madrid); and Motley’s Rise oj the Dutch Republic (1856). 

ALVA, a small burgh, Clackmannanshire, Scotland. 3j| mi. N. 
of Alloa, terminus of a branch line of the L.N.E.R. Pop. (cst. 
1938) 3,986. It is situated at the foot of three front peaks of 
the Ochils-West Hill (1,682 ft,), Middle Hill (1,436 ft.) and 
Wood Hill (1,723 ft.). There arc spinning mills, and also manu¬ 
factures of tweeds, tartans and other woollen goods. Silver, lead 
and other metals have been found in the hills, in small quanti¬ 
ties. 

ALVARADO, PEDRO DE (r485?“i54i), one of the 

Spanish leaders in the discovery and conquest of America, was 
horn at Badajoz about 1485. He held a command in the expedi¬ 
tion sent from Cuba against Yucatan in the spring of 1518, and 
returned in a few months, bearing reports of the wealth and 
.splendour of Montezuma’s empire. In Feb. 1519 he accompanied 
Hernan Cortes in the expedition for the conquest of Mexico. 
He acted as Cortes’ principal officer, and on the first occupation 
of the City of Mexico was left there in charge. When the 
Spaniards had temporarily to retire before the Mexican uprising, 
Alvarado led the rear-guard ( July i, 1520), and the Salto dc Al¬ 
varado —a long leap with the use of hi.s sj^ear, by which he saved 
his life—became famous. He, was engaged (1523-24) in the con¬ 
quest of Guatemala, of which he wns subsequently appointed 
governor by Charles V, and in the latter year began his conquest 
of El Salvador. In 1525 he cai)tured the Indian capital Cuscat- 
lan and remained there until 1528, when a Spanish civil govern¬ 
ment was set up. h'or many years thereafter El Salvador re¬ 
mained under the captaincy general of Guatemala and was ruled 
by Alvarado as governor of the latter state. In 1534 he attempted 
to bring the province of (Juito under his power but was unsuc¬ 
cessful. During a visit to Spain three years later, the governorship 
of Honduras was conferred upon him. He died in Mexico in 

July 1541- 

ALVAREZ, DON JOSE (1768-1827), Sixmish sculptor, 
was born at Priego, Cordova, in 1 768. His full name was Jose 
Alvarez de Pereira y Cubero. In 1799 he obtained from Charles 
IV a jx-nsion of 12,000 reals to enable him to visit Paris and 
Rome. In Paris he executed in 1804 a statue of Ganymede which 
is now in the sculpture gallery of the Prado, Madrid. Shortly 
afterwards he left Paris for Rome, w’here he remained till 1826. 
His son, Don Jos^ Alvarez y Bougel (1805-29) also distingui.shed 
him.self as a sculptor and a painter. One of the most successful 
works of the elder Alvarez was a group representing Antilochus 
and Memnon, now in the museum of Madrid. He also modelled 
portrait busts of Ferdinand VII, Rossini, and the duchess of Alba. 

ALVAREZ, DON MANUEL (1727-1797),,Spanish .sculp¬ 
tor, was born at Salamanca. He followed classical models so 
closely that he w-as styled by his countrymen El Griego, “The 
Greek.” 

ALVAREZ DO ORIENTE, FERN AO (i54c^i59s) 
Portuguese poet, was born in Goa and served in the Indies. His 
incomplete Lusitania Transformada (1607) is a pastoral poem. 

ALVAREZ, FRANCISCO {c. 1465-1541 ?), Portuguese 
missionary and explorer, born at Coimbra, was sent in 1515 as 
secretary to Duarte Galvao and Rodrigo da Lima on an emba.ssy 
to the negus of Abyssinia (Lebna Dengel Dawit [David] 11 .). It 
was not until 1520 that he reached Abyssinia, where he remained 
six years, returning to Lisbon in 1526-27. In 1533 he was sent to 
Rome on an embassy to Pope Clement VII. 

His account of his travels, Verdadera JnformoQam das terras do 
Presto Joam, was published in 1540 at. Lisbon, and translated into 
English (Sam. Purchas, Pilgrimes, part ii., 1625). 


.ALVAREZ, JUAN (1780-1867), Mexican general, was 
born at Concepcion dc Atoyac (now Ciudad Alvarez), territory 
of Guerrero, Mexico, on Jan. 27, 1780. He joined the revolt of 
Morelos against the Spanish rule in Nov. 1810, and in various 
battles in the ensuing struggle for independence won distinction 
as a cavalry officer. He had a prominent part in the revolt led 
by Santa Anna in 1822-23 w’hich overthrew the Government of 
Iturbide and in 1847 served with the Mexican army in the war 
with the United States. He began the revolt of 1854-55 which 
ended the dc.spotic rule of Santa Anna. His civil career began 
in 1S49 when he bttame the first governor of the new State of 
Guerrero, formed from the territory of his birth. At Cuernavaca, 
on Oct. 4, 1855, be was made acting president of the republic but 
was unable to unite the conflicting elements among his followers. 
On Dec. 8, 1855, therefore, he transferred the office to Comon¬ 
fort, and retired to his home at Acapulco. Throughout the period 
of the Second Empire, 1863-67, he was a resolute opponent of 
Maximilian. Though his liberal principles led him to participate 
in many revolutions, he was singularly free from selfish ambitions. 
He died on Aug. 21, 1867. 

ALVAREZ QUINTERO, the name of two brothers, Sera- 
FiN (1871-1938) and Jo.AQUiN (1873-1944), Spanish dramatists, 
born at Utrera. They revived in their graceful plays the tradi¬ 
tional hiinaour of Rueda’s pasos. These plays deal chiefly with 
scenes of Andalusian life and include such subjects as Los Galootes 
(1900), Ell Patio (1900), Las Flores (1901), Malvaloca (1912) 
and La Calumniada ( 1919). They were characterized by sparkling 
dialogue rather than b\’ analysis of character or depth of thought. 

See Four Plays by Joaquin and Scrajin Quintero, tr. by Helen and 
Harley Granville-Barker (1928). 

ALVEAR, MARCELO TORCUATO DE (1868-1942), 

Argentine politician, was born at Buenos Aires, on Oct. 4, r868, 
the son of Torcuato dc Alvear, several times mayor of Buenos 
Aires, and grandson of General Carlos dc Alvear, first Argentine 
minister to the United States. After graduating from the Uni¬ 
versity of Buenos Aires, he joined the Radical party, and in 1912, 
after study and travel in Eurojie, was elected to the lower house 
of the Argentine Congress, from the city, and then from the 
province of Buenos Aires. As a congressman he promoted social 
service Icgi.slation, notably for the improvement of hou.sing and 
civil ser\'icc conditions. He served as Argentine minister to 
France from 1916 unfil his election as flrcsident of Argentina in 
1922, when he received a large majority over his opponent. Dr. 
Lisandro dc la Torre. On the whole he continued the policies of 
his predecessor Hipolito Yrigoyen, though his long residence in 
Europe gave him a somewhat broader view of foreign affairs. He 
was .succeeded as president by Dr. Yrigoyen, Oct. 1928. In 1931- 
32 he was a political exile, but in 1937 he was again the Radical 
candidate for the presidency. He died March 23, 1942. 

ALVEARY (Lat. alvearium), a beehive; used, like apiarium, 
figuratively for a collection of hard-working people, or a scholarly 
work (e.g., dictionary) involving bee-like industry. By analogy the 
term is used for the hollow of the car, where the wax collects. 

ALVENSLEBEN, CONSTANTIN VON' (1809-1892), 
Prussian general, was born on Aug. 26, 1809, at Eichenbarleben 
in Pru.ssian Saxony, and entered the Prussian guards from the 
cadet corps in 1827. He served with distinction in the campaign 
of 1866. In 1870, on the outbreak of war with France, von 
Alvensleben succeeded Prince Frederick Charles in command of 
the III. army corps which formed part of the II. German army 
commanded by the prince. Under their new general, the Branden¬ 
burg regiments forming the III. corps proved themselves col¬ 
lectively the best in the whole German army, with the possible 
exception of the Prussian guards, and, if Prince Frederick Charles 
may have the chief credit in training the HI. corps, Alvensleben 
had contributed in almost equal degree to the efficiency of 
the Guard infantry, while his actual leadership of the III. corps 
in the battles of 1870 and 1871 showed him as a fighting general 
of the very first rank. The battle of Spicheren, on Aug. 6, was 
initiated and practically directed throughout by him, and in the 
confusion which followed this victory, for which the superior 
commanders were unprepared, Alvensleben showed his energy 
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and (Jftt rniinaUon hy resuming the advaruc on his own rtsponsi- 
bilily. 7’his led to the great battles of Aug. 14, 16 and 18 
around Metz, and again the III. corps was destined, under its 
resolute leader, to W'in the chief credit, Crossing the Moselle the 
instant that he received [>ermi.ssion from hi.s army commanejer 
to do so, Alven.sleben struck the flank of Bazaine's whole army 
(Aug. It)) in movement westw^ard from Metz. The III. corps 
attacked at once, and for many hour.s bore the whole brunt of 
the battle at \ 7 onvillc. By the most resolute leading, and at the 
cost of very heavy losses, Alvenslebeti held the whole French 
army at bay while other corjjs of the I. and II. German armies 
gradually clo.sed up. In the battle of Gravelotte, on the iSth, 
the cordis took little part. Its work was done, and it remained 
with the II. army before Mefz until the surrender of Bazaine’s 
army. He became full general of infantry in 1873 and retired 
immediately afterwards. He died on March 28, iHg2, at Berlin. 

Hi.s brother, (iusTAV vo.n Alvi.nslf.hf.nj (1803-81), I’ru.s.sian 
general of infantry, and another brother, Afurkciit, Count 
VON Alve.vsi.fhfn (1794-1858), Prussian statesman, also had 
distinguished carecTS in the I’russian service. 

ALVEOLATE, a word used in biology, to mean pitted like 
a honeyiomb. 

ALVERSTONE, RICHARD EVERARD WEBSTER, 

1ST CiSFouN'T (1S42-1915), lord chief justice of England, was 
born Dec. 22, 1842, the second son of 'riiomas Webster, Q.t.^, and 
died Dec. 15 1915, at Cranleigh, Surrey. He w'as calucated at 
King’s College and Charterhouse schools, and Trinity College, 
('amhridge; was called to the bar in i8f)H, and becarncr Q C. only 
ten years afterwards. Hi.s practice was cliietly in iomniercial, rail¬ 
way and patent cases until (Jimi' 18S5 ) he was appointed attorney- 
general in the Conservative Government, in the exceptional cir¬ 
cumstances of never having lu-en solic iior-geiieral, and not at the 
time occupying ;i seat in parliament. He .sat in the House of 
Commons tirsl for J.auiuestun and thcai fur the l.sle of Wight. 
Except under the* brief Gladstone administration of 18S6, and the 
Gladstone and Ro.sehery cabinets of 1892-95, Richard Webster was 
attorney-general from 1885 to 1000. In 1890 he was leading coun¬ 
sel for 77 ;e Times in the I’arnell eiuiuiry; in 1S93 he repre.sented 
Cireat Britain in the Be,Ting .Sc ;i arbitration; in 1S08 he discharged 
the same! function in the mallc-r of the boundary between Briti.sh 
Guiana and Vcaie/uela; and in i()03 he was one of the members of 
the Alaska Boundary Commission. He was well known as an 
athlete in his earlier yc'ars, having reijresented his university as a 
runner, and his interest in cricket and foot-racing was kept up in 
later life. 

In the House of Commons, and outside it, he was throughout 
his political career prominently assoc ial eel with church work; and 
his speeches were distinguishc-cl for gravity and earnestness. In 
1000 he succeecled Sir Nathaniel Lindley as Master of the Rolls, 
being raised to the pecTage* as Baron AK'erstone, and in October 
of the same year he was elevated to (he office of lord chief justice 
ui)on the death of Lord Russell of Killowen. He retired in Nov. 
1913, when he was created a Viscount. 

See his Recollect ions of Bar and Bench (1Q14). 

ALVORD, CLARENCE WALWORTH (1S6S-1928), 

American educator and historical scholar, was born in Greenfield, 
Mass., May 21, 1868. He graduated from Williams college in 
1891 and ])ursued further studies at the universities of Berlin, 
Chicago and Illinois, from the last mentioned of which he received 
in u>o8 the degrc'e of doctor of philosophy. During the period 
iHgi-ic^oi he devoted six years to teaching in preparatory schools. 
Entering the faculty of the University of Illinois in 1901 as in¬ 
structor, he bec ame in ic)07 a.ssistanl professor, in 190Q as.sociatc 
professor and in 1913 professor of hi.story, and occupied this chair 
until 1920. From 1920 to 1923 he w'as professor of history in the 
University of Minnesota. In 1906 he was aiipointed editor of pub¬ 
lications for the Illinois State Historical SocicTy. In this capacity 
he edited Cahohia Records (u)o6); with E, B. Greene, Governors' 
Letters (11)09) ; Kaskaskia Records (1909); with C. E. Carter, 
The British Scries (1915); and Governor Edward Coles (1920). 
His published writings include Mississippi Valley in British Poli^ 
tics (1917), which was awarded the Loubat prize of that year ; The 


Illinois Country, 1673-181H (1920); Lord Shelburne and the 
Founding of British-Amerkan Goodwill (1925); and numerous 
contributions to historical journals. FIc died at Diano Marino, 
Italy, Jan. 27, 1928. 

ALWAR, an Indian State in the Rajputana agency. Its con¬ 
figuration is irregular, the greatest length from north to south be¬ 
ing about So mi., and breadth from cast to west about 60 mi., with 
a total area of 3.158 .sq.mi. The eastern portion of the state is 
open and highly cultivated; the western is diversified by hills and 
f)c-aks, which form a continuation of the Aravalli range, from 12 
to 20 mi. in breadth. These hills run in rocky and precipitous 
parallel ridgc's, in some places upwards of 2,200 ft. in height. The 
.Sahhi and Ruparel are the only streams of importance. The 
pop. in i()4i was 823,055. The maharaja Jai Sitigh, who succeeded 
in 1892 at the age of ten. reprc'senled India at the Imperial Con¬ 
ference in London in 1923. Alwar w’as the first Indian state to 
accept a currency struck at the Calcutta mint, of the same weight 
and assay as the imperial rupee, with the head of the British 
■ovcTcMgn on the obverse. Imperial service troojjs are maintained, 
consisting of both cavalry and infantry, with transport. 

The state was founded by the Rajiait chieftain Pralap Singh 
(17.10-91), and increased by his adopted son B.ikhtawar Singh. 
7 'he latter joined the British against the Mahraltas, and in 1803, 
after the battle of Laswari, signed a treaty of oft’ensivc and de¬ 
fensive alliance with the British Government. 

The city of Alwar stands in a valley overhung by a fortress 
1.000 ft. abcivc. It is .surrounded by a rampart and moat, with 
five gates, and contains fine palaces, temples and tombs. ITie 
water-supply is brought from a lake 9 mi. distant. It has a school 
for the sons of nobles, founded to commemorate the Diamond 
Jubilee of Queen Victoria. Pop. (1941) 54,143. 

ALYATTES, king of Lydia (000-560 u.c.), the real founder 
of the Lydian empire, was the son of Sadyaltes, of the house of 
the Mermnadae. He carried on the W'ar against Miletus begun by 
his father, until O04, when it was ended by a treaty of peace and 
alliance (licit, i. 18-23). He next came into conflict with the. 
rising power of Media, but on May 28, 585, a pitched battle was 
interrujiled by an eclipse of the sun (Hdt. i. 7.}). A peace was 
com hided, through the mediation of Babylon and Cilicia, wdiich 
fixed the Halvs as the boundary between the Iwai kingdoms (Hdt. 
i. 102). Alyatles drove the Cirnmerii {sec Scythia) from Asia, 
subdued the ('ariaiis, and took several Ionian cities (Smyrna, 
Colophon). He was succeeded by his son Croesus. Ilis tomb still 
exists on the plateau betw'een Lake Gygaea and the River Hermus 
to flic north of Sardis—a large mound of earth, w’ith a substruc¬ 
ture of huge stones. It was excavated by Spiegellhal in 1854, who 
found that it covered a large vault of finely cut marble blocks 
approached by a flat-roofed passage of the same stone from the 
south. The sarcophagus and its contents had Been removed by 
early plunderers of the tomb, all that W’as left being some broken 
alabaster vases, pottery and charcoal. On the summit of the 
mound were large phalloi of stone (Ildt. i. 93). 

Sec A. von Olfers, “Cher die lydischen Keinigsgraber bei Sardes,” 
Abh. Berl. Ak., (1858). 

ALYPIUS, a Greek writer on music whose works, with those 
of six others, were collected and published with a commentary and 
explanatory notes {Antiquac Musicae Aiictorcs Septem, Amstel., 
1052), by Mark Meibomius (1630-1711). He is said to have 
written before Euclid and Ptolemy; and Cassiodorus arranges his 
Introduction to Music between those of Nicomachus and Gau- 
dcnlius. The work consists solely of a list of symbols of the 
various scales and modes, and is probably only a fragment. 

Bibliography.— F. Bellcrmann, Die Tonleitern nnd Musiknoten der 
Griechen (1847); C. Fortlage, Das mitsikalische System der Griechen 
(Leipzig, 1847). 

ALYPIUS OF ANTIOCH, a geographer of the 4th century, 
who was sent by the Emperor Julian into Britain as first prefect, 
and W’as afterwards commissioned to rebuild the temple of Jeru¬ 
salem. Among the letters of Julian are two (29 and 30) addressed 
to Alypius, one inv’iting him to Rome, the other thanking him for 
a geographical treatise, which no longer exists. 

See also Ammianus Marceltinus xxiii. i. §a. 
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ALYTES: sec Midwife Toad. 

ALZEY,a town in He.sse, Germany, 20 mi. S.S.W. of Mainz. 
Pop. (1933) 9>7i2. It is mentioned in the Nibdurtfienltcd. In 1277 
it became an imperial city, and in 1620 was sacked by the Span¬ 
iards and in 1689 burnt by the French. During the Napoleonic 
wars it was annexed to France and in 1S15 passed to the grand- 
duchy of Hesse-Darmstadt. It has considerable trade in wine. 

ALZOG, JOHANN BAPTIST (1808-78), German the¬ 
ologian, was born at Ohlau, in Silesia, June 29, 180S. Together 
with Johann Dollinger, Alzog was instrumental in convoking the 
famous Munich assembly of Catholic scholars in 1S03. He also 
took part, with Bishops Hcfele and Hascberg, in the preparatory 
work of the Vatican Council, and voted in favour of the doctrine 
of papal infallibility but against the opportunene.ss of its promul¬ 
gation. Al/.og’s fame rests mainly on his Ilandbiich dcr Vnivcrsal- 
Kirchengcschichtc (Mainz, 1841, often reprinted under various 
lilies; Faig. trans. by Paliisch and Byrne, A MaiiuiU of Church 
Historyf Cincinnati, 1S74). Alzog was an active collaborator in 
the great Kirchcnlcxicon of Wetzer and Welte and was also the 
author of Grundriss dcr Patroloyie (Freiburg, 1S66, 4th ed. 18S8). 
a scholarly work, though since superseded. 

A full list of Alzog’s writings is given in H, Hurtcr’s Nonirnclutor 
literorius rccentioris theulogiac catholicar, vol. iii. 

AMADIS DE GAULA. This famous romance of chivalry 
survives only in a Castilian text, but it is claimed by Portugal as 
well as by Spain. The date of its compo.''ition, the name of 
its author, ancl the language in which it was originally written are 
not yet settled. It is not even certain when the romance was 
first printed, for though the oldest known edition (a uniciuc copy 
of which is in the British Museum) appeared at Sargasso in 1508. 
it is highly probable that Amadis was in print before this tiate; an 
edition is reported to have been issued at Seville in 1496. As it 
exists in Spanish, Amadis dr Ganla consists of four books, the 
last of which is generally believed to be by the rrvjdor of Medina 
del Campo, Garci Rodriguez de Montalvo. Montalvo alleges that 
the first three books were arranged and corrected by him from 
“the ancient originals,” and a reference in the prologue to the 
siege of Granada points to the conclusion that the Spanish recast 
was made shortly after 1492; it is po.ssible, however, that the pro¬ 
logue alone was written after 149-’, and that the text itself is 
older. The number of these “ancient originals” is not stated, nor 
is there any mention of the language in which they were com- 
l.iosed; Montalvo’s silence on the latter point might be taken to 
imply that they w'ere in Castilian, but any such inference would 
be hazardous. Three books of Amadis dr Gaida are mentioned by 
Pero Ferrus who was living in 1379, and there is evidence that 
the romance was current in Castile more than a quarter of a 
century earlier; but again there is no information as to the 
language in which they were written. Gomes Eannes de Azurara 
in his Chrofiica dc Condc D. Pedro dr AIrnezes (c. 1450) .states 
that Amadis de Gatda was written by Vasco dc Lobeira in the 
time of King F’erdinancl of Portugal who died in 1383: as Vasco 
de Lobeira was knighted in 13S5, it would follow that he wrote 
the elaborate romance in his earliest youth. This condasion is 
untenable, and the suggestion that the author w'as Pedro dc 
Lobeira (wdio flourished in the 15th century) involves a glaring 
anachronism. A further step was taken by the historian Joao de 
Barros, who maintained in an unpublished work dating between 
1540 and 1550 that Vasco de Lobeira wTote Amadis dc Ga7da in 
Portuguese, and that his text was translated into Castilian; this is 
an unsupported assertion. Toward the end of the i6th century 
Miguel Leite Ferreira, son of the Portuguese poet, Antonio Fer¬ 
reira, declared that the original manuscript of Amadis de Gaula 
was then in the Aveiro archives, and an Amadis de Gatda in 
Portuguese, which is alleged to have existed in the conde de 
Vimeiro’s library as late as 1586, had vanished before 1726. These 
dubious details must be received with extreme re.cerve. A stronger 
argument in favour of the Portuguese case is drawn from the 
existing Spanish text. In book I, chapters 40 and 42, it is recorded 
that the Infante Alphonso of Portugal suggested a radical change 
In the narrative of Briolanja’s relations with Amadis. This prince 
has been identified as the Infante Alphonso w’ho died in 1312, or 
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as Alphonso 1 \’, who ascended the Portuguese throne in 1325. 
Were cither of these identifications established, the date of com¬ 
position might be referred with certainty to the beginning of the 
14th century or the end of the 13th. 

Recent critics have inclined to the belief that Amadis de Gaula 
was written by Joao dc Lobeira, a Galician knight who freiiuented 
the Portuguese court between 1258 and 12S5, and to whom are 
ascribed two fragments of a poem in the Colocci-Brancuti, Can- 
zonicre (Nos. 240 and 240''), which rcapjiears with some unim¬ 
portant variants in Amadis de Gaula (book ii. cha[)ter 2). Thq 
coincidence may be held to account in .some measure for the 
traditional association of a Lobeira with the authorship of Amadis 
dc Gaula; but, though curious, it warrants no definite conclusion 
being drawn from it. Against the Portuguese claim it is argued 
that the Villancico corresponding to Joiio de Lobeira's poem is an 
interpolation in the Spanish text, that Portuguese prose wxis in 
a rudimentary stage of dcvelojiment at the period when —ex 
hypothesi —the romance w'as comjiosed, and that the book wms 
very popular in Spain almost a century before it is even men¬ 
tioned in Portugal. Lastly, tliere is the incontrovertible fact that 
Amadis dc Gaula exists in Castilian, while it remains to be proved 
that it ever existed in Portuguese. As to its substance, it is beyond 
dispute that much of the text derives from (he French romances 
of the Round Table; but the evidence docs not enable us to say 
(I) whether it w’as pieced together from various French ro¬ 
mances; (2) xvhether it was more or less literally translated from 
a lost French original; or (3) whether the first Peninsular adapter 
or translator was a Castilian or a Portuguese. On these points 
judgment must be suspended. There can, however, be no hesi¬ 
tation in accepting Cervantes’ verdict on Amadis dc Gaida as the 
“best of all the books of this kind that have ever been written.” 
It is the prose epic of feudalism, and its romantic spirit, its high 
ideals, its fantastic gallantry, its ingenious adventures, its mecha- 
ni.sm of symbolic wainders, and its flowing style have entranced 
readers of such various types as Francis I and Charles V, Ariosto 
and Montaigne. 

Bini.iooKAPiiY.—Euc't^nc Rarct, Dc VAmadis dc Guide et de son 
influence sur les mocurs cl la litthature au AT 7 '' cl an XVJh' siMc 
(1873); Thcophilo Rraj'a, Jlistoria das novclas portuguezas de caval- 
IcrUi (Porto, 1873), Curso de littcralura e arte portugueza (1881) 
and Questiu's de litteralura e arte portugueza (1885) ; Ludwig Braun¬ 
fels, Kritischcr Versuch uber den Roman Amadis von Gallicn (Leipzig, 
1876) ; Carolina MichaiMis de Vasconcellos anti Gottfried Baist in the 
Grundriss der romani\chen Philologie (Strasbourg, 3897), h* Band 2. 
Altteilung, pp. 236-226 ancl 440-442; O romance dc Amadis, por A. L. 
\ icira (Lisbon, 1926). 

AMADOU, a soft tough substance once frequently used as 
tinder, derived from Pomes fomentarius (L. ) Gill, a fungus belong¬ 
ing to the group Basidiomycetes and growing upon old trees, espe¬ 
cially birch and beech. The fungus is cut into slices and then 
steeped in a .solution of nitre. Amadou is prepared on the con¬ 
tinent of Europe, chiefly in Germany, but the fungus is a native 
of Britain and America. Pomes igniariiis (L.) Gill and other 
species are also used, but yield an inferior product. 

AMAKUSA, an island of about 200 sq.mi. off the west coast of 
the larger i.sland of Kyushu in south Japan (32° 25' N., 130° E.), 
It is of hilly conformation, and its iiopulation is engaged in ter¬ 
race cultivation of rice and other grains, and in fishing. Amakusa 
island was the scene of a Christian uprising in 1637. {Sec 
Japan.) 

AMAL, the name of the noblest family among the Ostrogoths 
and that from which nearly all their kings were cho.sen. The family 
fir.st appears in history in the 4th century a.d. 

AMALARIC (died 531), king of the Visigoths, son of Alaric 
II, was a child when his Lather fell in battle against Clovis, king 
of the Franks (507). He was carried for safety into Spain, which 
country and Provence were thenceforth ruled by his maternal 
grandfather. Theodoric the Ostrogoth, acting through his vice¬ 
regent. an Ostrogothic nobleman named Theudis. In 522 the 
young Amalaric was proclaimed king, and four years later, on 
Theodnric’s death, he assumed full royal power in Spain and a 
part of Languedoc, relinquishing Provence to his cousin Atha- 
iaric. He married Clotilda, daughter of Clovis; but his disputes 
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with hcT, be bciriK an Arian and she a Catholic, brought on him 
a Tranki.sh invasion, in which he lost his life in 531. 

AMALASUNTHA or AMALASUENTHA, queen of the 
(Nlrogolh.s (d. ylV. daughter of Theodoric, king of the Ostro¬ 
goths, was married in 515 to Kulharic, an Ostrogoth of the old 
Afnal line, w'ho had previously been living in S{>ain. Her husband 
died, apparently in the early years of her marriage, leaving her 
with two (hildren, Athalaric and Matasuentha. On the death of 
her father in 526 she succeeded him at Ravenna, acting as regent 
for her son; but being herself dc‘e[jly imbued with the old Roman 
(ulfurc, she gave to that son’s educatictn a more refined and liter¬ 
ary turn than suited the ideas of her Colhic subjects. Conscious 
of her ui\popLiIarity she banished, and afterwards put to death, 
three Cot hie noldes whom she suspected of intriguing against her 
rule, and at the same time opened negotiations with the cmi)eror 
Juslittitin with the view of removing herself and the Ciolhic treas¬ 
ure to Constantinoijle. Her son’s death in 534 made but little 
change in (he situation. Amalasuntha, now (jueen, invited her 
(ousin Theodahad to share her throne. Theodahad, notwith.'^tand- 
ing a varrush of literary culture', was a coward and a scoundrel. 
He fostered the tlisaffection of the Coths and, either by his orders 
or with his permission, Amalasuntha was imprisoned on an island 
in the 'I’use an lake of Bolscna, where in the spring of 535 she was 
murdered in her bath. 

I'he letters of Cassiodorus, thief minister and literary adviser 
of Amalasuntha, and the hi.stories of Procopius and Jordane.s give 
us our thief information as to the character of Amalasuntha. 

AMALEKITES, an ancient tribe, or collection of tribes, be- 
lotiging to the Bedouin t3q)e, familiar from their relations tt) Israel. 
'Hiough Hebrew ethnology made them a subttrdinate branch of 
Ktlt)m ((ien.xxxvi.i j), ant) (if the (t'xt of Judge.s v.14 and xii.15 
he corrt'ct) even connetted them closely with the tribe of Kph- 
raim, tht'y are uniformly represented as enemies of Israel. Thus 
they harried the fugitiv'es as they escaped from Kgyi)t at the 
K.xodus (Deuf .XXV. 1 7-1 Q ), were int lutlt.'d among the foes through 
whom a passage' must be foned into southern Palestine from 
Kadesh (Niim. xiv. 43-45), att.uked Israel at Rej)hidim, where 
they were utterly defeated by Joshua (Exod. xvii. S-ib), were 
doomed to ultimate destruction by Balaam (N'um. xxiv. 20), 
formed jeart of the coalition w-hich Eglon, king of Mo.ib, used to 
oj)pres.s Israel (judges iii. 13), were included among the hordes 
of Bedouin raiders defi'ated by Cideon (Judges vi. 3,33), were 
condemned to annihilation—put to the “herem”—by Saul ( 1 . Sam. 
XV. ), though the king incurred the anger of Yahw('h by .si)aring 
Ag.ig and the calth'; and yet enough of them survived to raid 
Ziklag in David's absence and to be overwhelmed by his venge¬ 
ance (I. Sam. XXX.). It is not surprising to find them described 
i\s ‘‘enemies of ^’ahweh” ( 1 . Sam. xxx. 26), and the objects of a 
fM'rpetual “Jihad,” or sacred war (Deut. xxv. to, Ex. xvii. 16). 

The district over which Amalek ranged lay to the south of 
Judah, proliahly between Kadesh and Hormah, though they may 
at times have been located further ea.st; and (he interchange of 
the ethnic with “('anuanites” and “Amorites” suggests that the 
Amalekites were merely one of Israel’s traditional enemies of the 
older period. Even in one of the Psalms (Ixxxiii. 7) Amalek is 
mentioned among the foes of Esrael, and the same feeling is 
reflected still later in (he book of Esther, where Haman the 
Agagitc is pitted against Mordecai the Benjamite. The name of 
Amalek is celeiirated in Arabian tradition, but the confused and 
conflicting stories are, for historieal purpo.sc.s, praelicallv worthless. 

AMALFI, town and nrchieiiiscopal see, Campania, Italy, in 
the province of Salerno, 12 mi. W.S.W. from the town of that 
name, on the north coast of the Gulf of Salerno. Pop. (1936). 
town. 4,259; commune 7.654. This picturesque old city lies at the 
mouth of a deep ravine, sheltered at the foot of Monte Cerreto 
(4.314ft.), nmi(J splendid coast scenery. The cathedral of San 
Andrea is in Lombard-Norman style (nth centurx') with fagacle 
in black and white stone, bronze doors executed at Constantinople 
before 1066. and campanile (1276). The Capuchin monastery on 
the west with fine cloisters (partly destroyed by landslip, 1899) 
was remodelled as a hotel. Amalfi, first mentioned in the 6th 
century, soon became a naval power; in the 9th century it 


shared with Venice and Gaeta the Italian trade with the East, 
and in 848 its fleet went to the assistance of Pope Leo IV. against 
(he Saracen.s. It wa.s then an independent republic with a popu¬ 
lation of .some 70,000, but in 1131 it was reduced by King Roger 
f)f Sicily. In 1135 and 1137 it W’as taken by the Pisans, and 
rapidly declined in importance, though its maritime code, known 
as the Tuvolc Amalfi fane, was recognized in the Mediterranean 
until 1570. It now has no harbour, 

AMALGAM, the name applied to an alloy containing mercury, 
and said by Andreas Libavius to be a corruption of ^a\ay/j.a ; 
in the alchemists the form al^amala is al.so found. Many amal¬ 
gams are formed i)y the direct contact of a metal w'ith mercury, 
sometimes with absorption, sometimes with evolution, of heat. 
Other methods arc to place the metal and mercury together in 
dilute acid, to add mercury to the solution of a metallic salt, to 
place a metal in a solution of mercuric nitrate, or to electrolyse a 
metallic salt using mercury as the cathode or negative electrode. 
.Some amalgams are liquids, especially w'hen they contain a 
large proportion of mercury; others are crystalline. In some 
cases definite compounds have been isolated from amalgams, 
which may be regarded as mi.xturcs of one or more of such com¬ 
pounds with mercury in excess. In genc'ral th('.se compounds are 
decompo.sable by heat, but some of them, such as those of gold, 
.silver, copper and the alkali metals, even when heated above the 
boiling point of mercury retain mercury and leave residues of 
definite composition. The use of tin amalgam in “silvering” mir¬ 
rors, and of gold and silver amalgams in gilding and silvering has 
been almost completely superseded by chemical deposition of sil¬ 
ver and by electroplating resiietLively. Siher and tin amalgam 
are employed in dentistr3% and an amalgam of zinc and tin for 
the rubbers of electrical machines. The zinc plates of elec¬ 
tric batteries are amalgamated in order to reduce polarization. 
Native amalgams of gold and silver have been found in various 
parts of the world, and the “amalgamation process” has been a 
standard method for the extraction of these two metals from their 
ores. Although it is still used to a reduced extent on gold ores, 
its use for silver ores is now practically obsolete. 

AMALGAMATION. The term amalgamation, in its indus¬ 
trial .sense, is one of a number of terms used to denote the process 
whereby previously independent and probably competing busi¬ 
ness concerns join forces and become a single concern conducted 
under a unified financial and industrial control. Amalgamation is 
usually .spoken of as taking place between tw'o firms only, and it 
is usually implied that the two previously independent establi.sh- 
im'iils will continue, after the amalgamation, their outwardly 
separate existence. The four main methods of carrying out an 
amalgamation are; — 

(aj One of the two companies purchases the whole or a con¬ 
trolling part of the share cajiilal of the other company; 

( 1 )) A new company is formed to purchase the whole or a con¬ 
trolling part of the share capitals of both companies; 

(c) One comjxiny purchases outright the other’s business; and 

(d) A new company is formed to purchase outright both busi¬ 
nesses. 

Amalgamation is a particular form of that movement towards 
combination and centralization in industry which has been an 
increasingly prominent feature of industrial development in all 
the jirincipal industrial countries since the 19th century. (.SVc 
Associations, Industrial; Combines; see also the article 
Trusts.) (J. H.) 

IN METALLURGY 

Amalgamation is the process of extracting gold and silver from 
their ores by means of mercury. It depends on the fact that mer- 
cur>% or quicksilver as it is usually called by metallurgists, “wets” 
and adheres to metallic gold and silver and penetrates them, form¬ 
ing pasty amalgams of a silvery colour. Particles of amalgam 
readily adhere to each other, and the aggregates become large 
and hcav'y enough to sink in running water which carries away 
sand and other earthy materials. Pieces of gold, if not too small, 
sink perfectly well of themselves and adhere to mercury 
amalgam lying at the bottom of the stream, and gold ores have 
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been widely amalgamated on this principle. Coarse gold can be ! 
saved without the aid of mercury but finely divided gold is more 
likely to escape. Grains of silver naturally settle also, but most 
silver ores do not contain metallic silver. They contain compounds 
such as silver sulphide (silver combined with sulphur), and the 
compounds will not settle in water and must be decomposed to 
set free the silver before it can be amalgamated. 

In amalgamation, ores are crushed to pulp in water and mixed 
with mercury with violent agitation in order to break up the mer¬ 
cury into minute globules and disperse them throughout the ma.ss, 
and so enable them to be brought into contact with the gold or 
silver. Afterwards by dilution with water and gentle stirring, or 
by a running stream of water, the amalgam and surplus mercury 
are induced to coalesce and settle to the bottom, where they are 
caught in a pool of mercury or on the surface of copper plates to 
which they adhere. When the earthy matter has been washed 
away, the mixture of metals is put into filter bags and scjueczed 
to remove the surplus mercury. The liciuid mercury passes 
through, containing a minute quantity of gold and silver dissolved 
in it, and pasty amalgam containing from 25% to 50% of gold 
remains in the bag. The amalgam is heated in retorts (fig. 5), the 
mercury driven off as vajxjur, only to be condensed in a cool 
chamber for use again, and the gold and silver now nearly pure 
are melted down and cast into bars. Since all gold ores contain 
some silver and silver ores some gold, the bars consist of a mixture 
of gold and silver which are afterwards parted (see Gold). The 
process is a very old one. The extraction of gold by mercury is 
mentioned by Pliny in his Natural History, and descriptions of 
amalgamation prot e.sses for both gold and silver are to be found 
in various i6th century treatises. The history of the process is 
given in detail by Percy. 

Mercury may, however, become so excessively subdivided, as 
the result of too violent agitation or pounding, especially w'hcn 
mixed with grease or certain kinds of ore, that it becomes “floured” 
or “sickened.” Floured mercury is a white powder like flour, 
although under the microscope it is seen to consist of minute 
globules of apparently ordinary mercury, heaped together. The 
globules will not coalesce and are carried away and lost in the 
tailings or refuse. They are generally separated only by films of 
air, and may be made to coalesce by the action of acids or in other 
ways entailing expense or loss. Again, although earthy matter and 
mercury have no action on each other, nevertheless mercury 
attacks and amalgamates copper, lead, zinc and some other metals, 
especially when they are present in the metallic state. The amal¬ 
gam thus becomes debased and powdery so that part is lost and 
the remainder is costly to refine. There is also the case of ores 
which do not yield a reasonable percentage of their values when 
treated by amalgamation; these are called refractory and those 
which are amenable to amalgamation are described as free-milling. 

Patio or Mexican Process. —Silver ore was ground by mule 
power in arrastras or shallow circular pits paved with stone (fig. 

I). Large blocks of stone attached by beams to a central rotating 
post were dragged round the arrastra and reduced the ore to fine 
mud which was taken out and 

1 |j spread over a courtyard or patio 

I in low heaps. It is then sprin- 

kled with mercury and chemicals 
,, (common salt and copper sul- 

11 \ i I l uiTTaufi ^' phate ) and mixed by mules which 

were driven over every part of 
Frc. 1. —^THE ARRASTRA. USED RY hcaps. Complicated chemical 
THE MEXICANS FOR HUNDREDS OF rcacUons took placc, ncvcr fully 

YEARS IN GRINDING SILVER ORE UndcrStOOd, tllC cffcCt Of which 

was to free the silver from its intractable compounds and enable 
it to be taken up by the mercury. The heaps were trodden by 
.the mules every day or two until the amalgamation was complete, 
which might require a month. Lastly the material was agitated 
with water in large tubs and the mud run off through the plug 
holes. The amalgam found at the bottom was collected and treated 
as already described. The process was especially suitable for the 
silver ores of the dry barren districts of Mexico, where water and 
fuel are scarce, and was not finally displaced by the cyanide proc- 


FIG. 2 .—AMALGAMATION PAN 


cs.s (q.v.) until early in the 20th century. It was u.sed in the pro¬ 
duction of a large proportion of the world's silver for 350 years. 

Pan Amalgamation Process. —The proces.s was used for sil¬ 
ver ores, especially in the United States, in the latter half of the 
igth century and was superseded by the cyanide process and by 
smelting. Silver ore was ground to a fine paste with water in iron 
pans (fig. 2) by rotating iron shoes. The shoes were then raised 
a little, so as to agitate the pulp without further grinding, and mer¬ 
cury was sprinkled into the pan. The agitation was continued until 

■--——-— amalgamation was completed, and 

WHuu ro* rai«h« the end in view' was assisted by 

SHOO 

jT by the addition of chemicals, 

llil ^RoTATm® especially common salt and cop- 

_I ***** per sulphate. The amalgam was 

7 |a / separated by diluting the pulp 

W fu / oiwMwiw and stirring and finally by run- 

l£==y I ning off the charge into large 

p -- I -settling tanks. The amalgama- 

I tion puns were about 5ft. in di- 

U“' DAtvVN’iY^MAcmNE ameter and the charge was 2.000 

-or 3.oooIb. 

Fig. 2 . AMALGAMATION PAN Complex silver ores containing 

Diagram of Iron pan used for silver ^ „ 1 „ * ^ -ui ,w.,i 

ore In the United States In I9ih can- fi^nerals not amenable to amul- 
tury. The ore, first ground vrith water, gamation (sUch as the arscnical 
was then mixed with mercury antimonial suli)hides, galena 

and blende) were roasted in furnaces at a red heat with common 
salt as a preliminary, when silver chloride was formed, a com¬ 
pound from which the silver can be extracted by mercury. 

Amalgamation of Gold Ores.—This is simpler and cheaper 
than that of silver ores. The machine used more than any other 
for the reduction of gold ores between 1850 and 1925 was the 
stamp mill or battery (fips. 3 and 4 ), The stamp mill is worked on 
the principle of the pestle and mortar. The mortar is long and 
narrow, and ore. water and mercury arc fed into it continuously. 
Five heavy steel stampers, each weighing from Soo to 2.ooolb., 
are ranged in a row in one mor¬ 
tar. They are raised and let fall 
in succession, crushing the lumps 
of ore and driving the pul{) 
through screens set in one side 
of the mortar. The old-fa.shioned 
wire screens were later replaced 
by perforated steel plates. The 
pulp coming from the sf reens is 
c»oM SECTION still further reduced by grinding 
in tube mills (rotating cylinders 
half filled with large pebbles, or 
- HEAD OF stAHP JumfTS of unbroken ore) and then 
_ Hows over sloping electro-silvered 

I * copper plates or tables, whose 

J J|jj __ surface is amalgamated by rub- 

bing with mercury., In older prac- 

IJFi/| ^-mortar lice the copper plate.s were placed 

just outside the screens (fig. 4). 
/ \ The particles of gold adhere to 

^---^ the surface of the plate. Earlier 

- still, amalgamated plate.s were 

Fig. 3. STAMP AND MORTAR insidc the mortar. The size 

California stamp, an Improved form 1 • t.. r • , 1 . 

of tha old German typo of 1556 . ii weight of Stamps in the 20 th 

uied for cruihing gold ore In all coun- century cau.scd CXCCSsiv'C loss of 

triet. The I* railed, illghtly mcTCUry by flouring and thc ad- 

rotated and fall* by gravity . •'r . t . 

dition of mercury and thc fixing 
of plates in thc mortars were given up, thc battery reverting to its 
original use as a mere crushing machine. Stamps forced down by 
springs or by power applied in various ways are sometimes used 
instead of gravity stamps and rotating crushers of various kinds 
(ball mills, tube mills, etc.) replace them in some new plants. 

The clean-up takes place at intervals of a fortnight or a month. 
The stamps are hung up, the sand is washed away, the amal¬ 
gamated plates are scraped and the amalgam after careful cleaning 
is squeezed and retorted as usual (fig. 5). The perce^ntage yield of 


Fig. 3.—STAMP AND MORTAR 
California stamp, an Improved foi 
of tha old German typo of 1556, 
used for crushing gold ore In all cou 




'26 AMALRIC—AMALRIC OF BENA 


gold varies with the conditions and the nature of the ore (,’oarsc 
gold is easily caught, hut linely divided gold escai)es in great part. 
Generally about 60% of the gold in the ore was recovered })>• 
amalgamation, and the remainder by cyanide. Ores containing 
only ioz. gold or even less per ton of ore have been treated at a 
profit. 

On the Rand, amalgamation on co|)per plates had }}een generally 
discarded by 19*’5, owing to the difficulty of preventing the theft 



Fig 4 CENCRAL SECTION Of A GOLD STAMP MILL ON A HILL SIDE. 
SHOWING SUPPLY OP ORE AND ITS PASSAGE THROUGH THE MACHINES 


by Kafirs of the amalgam and the danger from mercury poisoning. 
Instead of passing the crushed ore from the tube mills over 
amalgamated plates it is ( oik entrated on a surface of corduroy, 
whiih retains the heavy particles including all coarse gold. This is 
a reversion to the |)rimitive jiracfice of the gold-diggers of Cal- 
ilornia in iS.|c) who used their blankets in concentrating gold 
.sands. At intervals the corduroy is taken up and wa.shed in boxes 
tmd the Kiarsi* gold is extracted from the contents of the boxes by 
further loiuenlraiion. d’he line gold left in the ore is extracted 
in the cyanide plant. 7 'he corduroy also catches osmiridium and 
»>ther valuable nu'tals of the platinum group which had previmisly 
been lost. The changes on the Rand appear to foreshadow the 
end of the old amalgamation process. Amalgamation on topper 



Fig S AMALGAM RETORT TOR SEPARATING GOLD FROM MERCURY 
The watt of tlm furnace it partly removed to thow the Iron retort. The 
amalgam of gold and mercury It placed in the retort and heated to redness. 
The mercury it teparated and at vapour pasiet to the condenser and then to 
(he collecting buttle. The gold remains in the retort 

plates lingers only in the Kolar gold-field in India, and in a few 
mills in Canada and .some loss important fields. (T. K. R.) 

Ihm.iocKAi’iiY.- -Jrrhii Percy Silver and Gold (i88o); Kand Metal- 
lurRirul Prat tier, !)> the Rand Metallurgist.^ (1013); VV. Cowland 
7 V»r Afrlallurf^v of the Son-Frrrous Metals (1914); T. K. Rose The 
Mrtallur^x 0/ Gold (1915, bibliograph\ ) 

'I'he.se let finic al liook.s give lull dotail.s. F. VVartenweiler, Jour. Chem. 
Sal. and Soc. of S. Africa, varl. xxiii,, p. 150 11 . A. 

White Trans. Jnitn. of Mining and Metallurgy, vol. x.xxiv., part j, p. 
323 (1925). 

AMALRIC, the name of two kings of Jerusalem. Amalric I,, 
king from noj to 1174. was the son of Fulk of Jerusalem and 
the brother of Ikddwin III. He was twice married; by his first 
wife, Agnes of Kdessa. he had issue a son and a daughter, Baldwin 
IV. and Sibylla ; while his second wife, Maria Commena, bore him 
a daughter Isabella, who ultimately carried the crown of Jeru¬ 
salem to her fourth husband Amalric of Lusignan (Amalric II.). 


The reign of Amalric I. was occu[)ied by the Egyptian problem. 
It became a (question between Amalric and Nureddin which of 
the two should control the discordant viziers who vied with one 
another for the control of the decadent caliphs of Egypt. For 
some five years a contest was w^aged between Amalric and Shirguh 
(Shirkuh), the lieutenant of Nureddin, for the possession of 
Egypt. Thrice (1164. 11O7, 1108) Amalric j^enetrated into Egypt; 
hut the contest ended in the establishment of Saladin, the nephew 
of .Shirguh, as vizier—a position which, on the death of the puppet 
taliph in 1171, was turned into that of sovereign. The extinction 
of the Latin kingdom then seemed imminent, and envoys were sent 
to the West with anxious appeals for assistance in iioq, i i 71 and 
1173. But though in 1170 Saladin attacked the kingdom and 
captured Aila on the Red Sea, the danger was not so great as it 
seemed. Nureddin was jealous of his over-mighty subject, and his 
jealou.sy hound Saladin’s hands. This was the position of affairs 
when Amalric died, in 117..1; but, as Nureddin died in the same 
year, the position was soon altered and Saladin began the final 
attack on the kingdom. Amalric I., the .second of the native kings 
of Jeru.salem, had the (jualities of his brother Baldwin III. (f/.ic). 
He was something of a .scholar, and it was he who set William of 
'I'yre to work. He was ix'rhaps still more of a lawyer; his delight 
was in knotty points of the law, and he knew the yl.v.vixc.v better 
than any of his subject;.. 

William of Tyre is our original authority: see xix. 2-3 for his 
sketch of Amalric. Rohriciil narrates the reign of Amalric 1., Ge~ 
schichle des Konigreichs Jerusalem, e. xvii.-xviii. 

Amalric: H., king from i tcj-j to 1205, was the lirolher of Guy of 
Lusignan. He married Isaliella, the daughter of Amalric 1 ., by 
his second marriage, and became king of Jerusalem in right of 
his wife in 1107. in i ffiS he was able to procure a five years’ truce 
w'ith the Mohammedans, owing to the struggle between Saladin's 
brothers and his .sons for the inheritance of his territories. The 
Iruee W'as disturbed by raids on both sides, but in 1:04 it was 
renewed for six years. A!n:ilric dii'd in 1203. The kingdom of 
t'yprus, which he had inheriUal from his brother, passed to Hugh, 
his son by an earlier niairiage; while that of Jerusalem fell to 
Maria, the daughter of Isaliella by her previous m.irriage with 
Conrad of Montferral. 

AMALRIC OF BENA (Fr. Amauky) (d. r. 1204-1207), 

I'Teruh theologian, who taught philosophy and theology at the 
Lfniver.sily of Baris, and enjosed a great reputation as a subtle 
dialectician. His lecture:-; developing the philosophy of Aristotle 
attracted a large circle of he.irers. In 1204 his dodrines w'ere 
eonclemned hy the university, and, on personal ajipeal to Pope 
Innocent HI., the sentence was ratified, Amalric being ordered 
to return to Paris and recant his errors. His death was caused, 
it is s;ud, by grief at the humiliation to which he had been sub¬ 
jected. In 120C1 ten of his followers w'ere burned before the 
gates of Paris, and Amalric’s own body w.is exhumed and burned. 
'I'he doctrines of his followers, known as the Amalricians, w'ere 
formally condemned by the fourth Lateran Council in 1215. 

Amalric appears to have deriv'cci his philo.sophical system from 
Erigena (q.v.), w'hose jirinciples he developed in a one-sided and 
strongly pantheistic form. Three jirojiositlons only can with 
certainly be attributed to him: (i) that God is all; (2) that 
every Christian is bound to ])elieve that he is a member of the 
body of Christ, and that this belief is necessary for salvation; 
(3) that he who remains in the love of God can commit no sin. 
These three pro;»ositions were further developed by his follow¬ 
ers. who maintained that God revealed Himself in a threefold 
revelation—the first in Abraham, marking the epoch of the 
Father; the second in Christ, w'ho began the epoch of the Son; 
and the third in Amalric and his disciples, who inaugurated the 
era of the Holy Ghost. 

Cnder the pretext that a true believer could commit no sin,- 
the Amalricians indulged in every excess, and the sect does not 
api)car to have long survived the death of its founder. 

See W. Preger, Geschichte der deutschen Mystik im MittcUiUer 
(Leipzig, 1874. >• 167-173) ; Haureau, Hist, de la phil. seal. (Paris, 
1S73) ; (t. Schmidt. Hist, de I’P.glise d'Oeddent pendant le moyen age 
(Paris, 1885); Hcfele, Conciliengesch. (3nd ed., Freiburg, 1886). 
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AMALTEO, the name of an Italian family belonging to 
Oderzo, Treviso, several members of which were distinguished in 
literature. The best knowm are three brothers, Geronimo (1507- 
74), Giambattista (1525-73) and Cornelio (1530-1603), whose 
Latin poems were published in one collection under the title 
Trium Fratrum Amaltheorum Carmina (Venice, 1627; Amst., 
16S9). The eldest brother, Geronimo, was a celebrated physician; 
the second, Giambattista, accompanied a Venetian embassy to 
England in 1554, and was secretary to Pius IV. at the council of 
Trent; the third, Cornelio, was a physician and secretary to the 
republic of Ragusa. 

AMAXTEO, POMPONIO (1505-1584), Italian painter of 
the Venetian school, was born at San Vito in Friuli. He was a 
pupil and son-in-law of Pordenone, whose style he closely imi¬ 
tated. His works consist chiefly of frescoes and altar-pieces and 
many of them {e.g., in the church of Santa Maria de’ Battisti, at 
San Vito) have suffered greatly from the ravages of time. 

AMALTHEIA, in the earlier Greek mythology, the foster- 
mother of Zeus. She is sometimes represented as the goat 
which suckled the infant god in a cave in Crete, sometimes as a 
nymph of uncertain parentage, who brought him up on the milk of 
a goat. This goat having broken off one of its horns, Amalthcia 
tilled the horn with flowers and fruits and presented it to Zeus, 
who placed it, together with the goat, amongst the stars. Accord¬ 
ing to another story, Zeus himself broke off the horn and gave 
it to Amaltheia, promising that it would supply in abundance 
whatever she de.sircd. Amalthcia gave it to Achelous (her reputed 
brother), w'ho exchanged it for his own horn which had been 
broken off in his contest with Heracles for the possession of 
Dciancira. Speaking generally, it was regarded as the symbol of 
inexhaustible riches and plenty, and became the attribute of 
various divinities and of rivers as fertilizers of the land. Cretan 
coins represent the infant Zeus being suckled by the goat; other 
Greek coins exhibit him suspended from its teats, others, carried 
in the arms of a ncanph. (Ovid, Fasti, v. 115; Mctam., ix- 87.) 
AMA NDEBELE: e Matabele. 

AMANITA, the name of a genus of mushrooms, important 
liecause it contains most of the deadly poisonous species. They are 
characterized by havdng w'hite 
spores, a ring (annulus) on the 
stem, and a universal veil (vol- 
va). The young plant is com¬ 
pletely enveloped by the univer¬ 
sal veil and as the plant matures 
the veil is ruptured. Part remains 
as a more or less distinct, cuii- 
likc .sheath enclosing the base of 
the stem, sometimes completely 
buried underground; part re¬ 
mains adhering to the upjxr sur¬ 
face of the cap and becomes torn 
into patches or scales as the cap 
expands. The annulus is formed 
from an inner veil which extends 
from the margin of the cap to 
the stem in the young plants, en- 
clo.sing the gills. As the cap ex¬ 
pands the veil tears around the 
margin and remains attached to 
the stem. 

The genus includes a great 
number of .species, many of which 
are brilliantly coloured. Some 
of the species, such as Caesar’s mushroom (Amanita caesarea Fr.), 
are edible, others such as the Fly Agaric (A. muscaria Fr.) are ex¬ 
tremely poisonous, and others such as the Death Angel and re¬ 
lated forms (A. phalloides Fr., A. vema Fr., etc.) are deadly 
poisonous. The genus is one which should be completely avoided 
by the amateur who may be gathering mushrooms for the table. 

AMANUENSIS, one who writes, from dictation or other¬ 
wise, on behalf of another (from Lat. servus a manu, slave of 
the hand). An amanuensis, as a rule, is a copyist only. 


AMANULLAH KHAN (1S92- ), Amir of .Afghanistan, 

was born June i, 1892, being the third son of Habibullah Khan by 
his principal wife, Ulya Hazrat. On Feb. 20, 1919, Habibullah 
Khan was assa.ssinated, whereupon his brother, Nasrullah Khan, 
seized the reins of government. Six days later, however, 
Amanullah Khan declared himself Amir. In Aug. 1919, following 
fighting between British troops and .Afghans, the new Amir sue- 
ce.ssfully negotiated a treaty of i)eace by the terms of which 
.Afghanistan was left officially free and independent. From this 
time onward the Amir consistently adopted a policy of westerniza¬ 
tion. He even went so far as to advocate the emancipation of 
women by female education, which roused the opposition of the 
Mullas and was one of the causes of the rebellion which broke 
out in Khost in 1924. (See Afghanistan.) In the winter and 
spring of 1927-28 the Amir and his consort visited the principal 
European States. On his return, he introduced unpopular reforms, 
causing a revolt late in 1928. Amanullah abdicated on Jan. 14, 
1929, and went to Europe in June. 

AMAP^ one of five federal territories of Brazil provided 
for in the constitution of 1937 and created by decree law in Sept. 
1943. Other territories established by this decree: Rio Branco, 
Guapore, Ponta Pora, and Iguassu. Governed by federal inter- 
ventors (as have been all the states since 1937), the territories 
come under the direct administration of the government. Situ¬ 
ated along Brazil’s spar.sely inhabited frontiers, the territories 
have been ostcn.sibly created for purposes of national defense, 
.selective colonization and economic development. Amapd, for¬ 
merly a part of northeastern Pard, is bounded northwest by 
Surinam and French Guiana, northeast by the Atlantic, southeast 
by the north channel of the Amazon river, and southwest by the 
Jari river. Area, 54,394 sq.mi.; population (estimated from the 
census of i94o\ 30,000. 

AMAPALA, the Pacific port of Honduras, Central America. 
Pop. (1940) 2,058. Amapala is on Tigre Island, in the Gulf of 
Fonseca, and pa.s.svngers and freight to and from the interior arc 
carried on barges or launclies to San Lorenzo, on the mainland, 
the terminus of the highway to Tegucigalpa. 

AMARANTH or AMARANT, a name chiefly used in 
poetry, and applied to certain plants which, from not soon fading, 
typified immortality (from the Gr. Aixdpavros, unwithcring). 

The plant genus Amaravthus (of the family Amaranthaccae) 
contains several well-known garden plants, mostly of tropical 
origin, such as love-lies-bleeding (.1. caudatus), a vigorous hardy 
annual, with dark ])urpli.sh flowers crowded in handsome drooping 
.spikes. Another variety, A. hybridus hypochondriacus, is prince’s 
feather, with decpily veined lance-shaiwd leaves, purj^le on the 
under face, and deep crimson flowers densely packed on erect 
.spikes. Globe amaranth belongs to an allied genus, Gompitrena, 
and is also a native of India, It is an annual about 18 in. high, 
with solitary round heads of flowers; the heads arc violet, red, 
pink, white or yellow from the colour of the bracts w'hich sur¬ 
round the .small flowers. 

In North America upwards of 30 species of amaranth occur, 
chiefly in the southern and southwestern United States, several 
of which are introduced weeds, mostly from the tropics. Among 
the most widely distributed arc the green amaranth or rough pig¬ 
weed (A. retrofiexus), the red amaranth or pilewort (A. hybridus), 
the spiny amaranth (A. spinosus), the prostrate amaranth (A. 
blitoides) and a tumbleweed (A. graeckntts). In ancient Greece 
the amaranth (also called and iXLxpvoorj) was sacred 

to Ephesian Artemis. It was supjxised to have .special healing 
properties, and as a symbol of immortality was used to decorate 
im.ages of the gods and tombs. In legend, Amarynthus (a form of 
Amarantus) was a hunter of Artemis and king of Euboea; in a 
village of Amarynthus, of which he wa.s the eponymous hero, 
there was a famous temple of Artemis Amarynthia or Amarysia 
(Strabo x, 448; Pausan. i, 31, p.5). 

See Lenz, Botanik der alt. Griech. und Rom. (1859); J. Murr, Die 
Pflanzenweh in der griech, Mythol. (1890). 

AMARAPURA, a suburb of Mandalay, Burma; pop. (1931) 
8.254. The town was founded in 1783 to form a new capital about 
6 mi. to the north-east of Ava. In 1810 it was estimated to contain 
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f 70,000 inhabitants; but a fire in that year and the removal of the and is served by the Rock Island, the Fort Worth and Denver 


native court to Ava in 1823 caused a decline. In 1827 its popula¬ 
tion was estimated at only 30,000. An earthquake in 1839 de¬ 
stroyed the greater part of the city. It was finally abandoned in 
i860, when King Mindon occupied Matidalay. Amarapura was 
laid out on much the same plan as Ava. The ruins of the city wall 
now overgrown with jungle, show it to have been a square with 
a side of about three-quarters of a mile in length. At each corner 
stood a solid brick pagoda about 100 ft. high. A celebrated temple, 
adorned with 250 lofty pillars of gilt wood, contained a colossa! 
bronze statue of Buddha. The remains of the former palace of the 
Burmese monarchs still survive in the centre of the town. Amara- 
pura was defended by a rampart and a large square citadel, with 
a broad moat, the walls being 7,000 ft. long and 20 ft. high, with 
a bastion at each corner. The Burrnans know it now as Myohaung, 
"the old city.” Myohaung has a station on the Rangoon-Mandalay 
railway, and is the junction for the line to Maymyo and Lashio 
and for the Myitkyina railway. Ainarapura is knowm to tlii 
Burrnans as Taung-myo, ‘‘the southern city,” as distinguished 
from Mandalay, the Myauk-rnyo, or "northern city.” 

AMARAR (Um ’Ar’ar ok Bkni ’Amir), a tribe of African 
“Arabs” inhabiting the mountainous country on the west side of 
the Red sea from .Suakin northwards toward.s Ko.s.srir. The tril 
i.s divided into four great families: (i; Weled Gwilei, (2) Weled 
Aliab, (3) Weled Kurbah Wagadab and (4 ) the Amarar projaer of 
the Ariab district. They claim to be of Koreish blood. 

See Anglo-Egyplian Sudan, edited by Count Glcichcn (London, 
igo.s); H. A. MacMichad, lliUory oj the Arabs of the Sudan (1922^. 

AMARA SINHA (c. a.d. 37s). Sanskrit grammarian and 
jroet. He i.s .said to have been “one of the nine gems that adorned 
the throne of Vikramaditya,” and according to the cvddence of 
Hsii.'in Tsang, this is the Chandragupta Vikramaditya that flour¬ 
ished about A.D. 375. The only work of his which survives is the 
Amara-Kosha (Treasury of Amara), a vocabulary of Sanskrit 
roots, in three book.s, and hence sometimes called Trikanda or the 
“Tripartite.” It contains 10,000 words, and i.*-' arranged, like other 
works of its class, in metre, to aid the memory. 

The first chapter of the Kasha w.is printed at Rome in Tamil 
character in 1798. An edition ctf the entire work, w'ith RnRlish notes 
and an index by H. T. Colebrooke, appeared at Serampore in 1808. 
The Sanskrit text was printed at Calcutta in i8u. A French trans¬ 
lation by A. L. A. Lo{.seleur-DesIong(-bami)s was published at Paris 
in 1839. 

AMARAVATI, a ruined city of India in the Guntur district 
of the Madras presidency, on the south bank of (he Kistna river, 
62 mi. from its mouth, a centre of the aniituit Buddhi.st kingdom 
of V’engi, with a famous stupa (sepulchral monument). Its elabo¬ 
rate carvings illustrate the life of Buddha. Some arc preserved in 
the British Museum; others in the museum at Madras. Amaravati 
has been identified with Hsiian Tsang’s To-na-kie-tse-kia and with 
the Rahmi of Arab geographers. Subsequent to the disappearance 
of Buddhism from this region (he town became a centre of Sivaism. 

AMARI, MICHELE (iSof)-i88()), Italian orientalist and 
patriot, born at Palermo. He joined the Carbonari, and had to 
leave Italy bccau.se he had written a book (1842) containing politi¬ 
cal allusions rctlccting on the Bourbon government of Naples. 
The revolution of 184H found him in Sicily once more, but on the 
restoration of (he Bourbons he was once more an exile. He re¬ 
turned to It.ily in 1850, Rud taught Arabic at Pisa and afterwards 
at Florence. A strong supporter of Cavour, he was mini.stcr of 
education in the Farini and Minghctti cabinets. On the fall of the 
latter in 1864, he resumed his chair at Florence, w-hcre he lived 
until hi.s death in i88g. 

His interest in Arabic studies resulted in a book, La Storia dri 
^fnsuhnani in Sicilia, begun in 1844. the fourth and last volume 
printed in 1872. He is still the standard authority on the Moslem 
rule in Sicily. More important are his collections of Arabic 
sources for the history of Sicily; Biblioteca Arabo^Sietda; con 
apptndicc (Leipzig, 1857-75), Italian trans. (Rome, 1880); / 
diplomi arabi dd archivio fiorentitio (Florence, 1863-67). 

AMARILLO, a city of Texas. U.S.A., about 267 mi. W. of 
Oklahoma City, at an altitude of 3,676 ft.; the county seat of 
Potter county. It is on federal highways 60, 66, 87 and 287; 


and the Panhandle and Santa Fe railways. The population, which 
in 1890 was only 482, was 43,132 in 1930, and was 51,686 in 1940 
by the federal census. Its rapid growth is due to the development 
of the entire Tcxa.s “Panhandle,” of which it is the commercial 
centre. The wholesale and jobbing business amounts to $150,000,- 
000 a year; the bank deposits were $22,015,114 Dec. 31, 1940; 
and the assessed valuation of property w'as $54,707,955. There 
are large business buildings and the hotels have 2,800 guest rooms. 
The building permits issued in 1940 represented values of $2.- 
612,002. The only operating United States government helium 
plant is at Amarillo. There are grain elevators, packing houses, 
creameries, a zinc smelter, an oil refinery and large railway shops. 
Amarillo was incorporated in 1887 and adopted a commission- 
manager form of government in 1913, 

AMARNA TABLETS: see Tel el Amarna. 

AMARYLLIDACEAE, the amaryllis family, a numerous 
group of monocotyledonous plants, closely allied to the lily 
family (LiJiaceae). Familiar representatives are the daffodil, 
jonquil, snowdrop, tuberose (qQ-V.) and snow'flake. The family 
comprises about 86 genera and 1,050 species, found chiefly in 
tropical and subtropical regions. Many are bulbous plants of arid 
lands, leafing only in spring or after rains. A large number bear 
handsome lily-like flowers, often popularly called lilies, as Amazon 
lily (Eucharis grandiflora), spider lily {HymcnocalUs sp., Pan¬ 
cratium, sp.) and zephyr lily {Zephyranthes sp.). Among the 
larger genera are Agave, Crinum, Hippeastrwn, llypoxis and 
Narcissus. Various species of Agave yield valuable fibres, as 
heneciucn, pita and sisal hemp; the bulbs of some species are 
used in medicine, while those of the South African belladonna 
Jily (Amaryllis Belladonna') and the buphane (Buphanc disticha) 
are highly toxic, the latter furnishing a Kafir arrow-poison. Rep¬ 
resentatives of more than 40 genera are grown as ornamental 
plants in greenhouses and gardens. Native filanls of the family 
.n the British Isles are the yellow daffodil (Narcissus Pseudo- 
Narcissus), the snow'drop (Gala?ithus nivalis) and the summer 
snowflake (Leucojum acstivalc). 

In North America there are more than 40 native species; these 
are found chiefly” in the southern and the south-western United 
Slates and belong mostly to the genera Agave, HymcnocalUs and 
Zephyranthes. Of those native to the eastern United States, the 
best known are the atamasco lily (Zephyranthes Atamasco), culti¬ 
vated for its handsome flowers, and the yellow .star-grass (//y- 
poxis hirsuta), the only representative extending northward into 
Canada. 

For a treatment of the genera see F. Pax and K. Hoffmann, 

“Amaryllidaceac”; Engler and Prantl, Die Naturlichcn Pflanzen- 
familien, cd. 2, 15a: 391-430, fig 163-187, 1930. 

(.SVc Agave; Amaryllis; Hemp; Hitpeastrum; Liliaceae; 
Narcissus; Sisal Fibre.) 

AMARYLLIS (the name of a girl in classical pastoral 
poetry), a genu.s of the family Amaryllidaceac, containing only 
he belladonna lily (Amaryllis Belladonna), a native of South 
Africa, which was introduced into cultivation at the beginning of 
he 18th century. Tliis is a tender bulbous plant, producing in the 
;pring a number of strap-shaped, dull green leaves, 1-1^ H. long, 
arranged in two rows, and later a solid stem, bearing at the top 
a cluster of 6-12 funnel-shaped rose-coloured, white or purple 
flowers; fragrant in some cultivated forms. 

Amaryllis as a common name is also used for the 
.Hied genera Bippeastrum (q.v.), Crinum, SprekcUa, Lycoris and 
Vallota. 

AMASIA or Amasya, chief town of the Amasia vilayet of 
Turkey, and a trade centre on the Samsun-Sivas road, heauti- 
Fully situated on the Ycshil Irmak (Iris). Population, accord¬ 
ing to the 1940 census, 13,635. It was one of the chief towns 
if the kingdom of Trebizond and of the Seljuks, one of whose 
sultans, Kaikobad I, enriched it with fine buildings and re¬ 
stored the castle, which was thus enabled to stand a seven months’ 
iiege by Timur. It was also much favoured by the early Os- 
manli sultans, one of whom, Selim I, was bom there. Bayezid 
I built a fine mosque. Amasia is an unusually well-built Turkish 
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town with a good bazaar and khans and a fine clock-tower. It has 
extensive fruit gardens. Wheat, flour and silk arc exported. 

Ancient Amasia has left little trace of itself except on the 
castle rock, on the left of the river, where the acropolis walls and 
a number of splendid rock-cut tombs, described by Strabo as those 
of the kings of Pontus, can be seen. Amasia rose to historical 
importance after the time of Alexander as the cradle of the power 
of Pontus; but the last king to reign there was the father of 
Mithradates Eupator “The Great.” The latter, however, made 
it the base of his operations against the Romans in 89, 72 and 67 
n.c. Pomiiey made it a free city in 65, after Mithradates’ fall. 
It was the birthplace of Strabo. 

AMASIS or AMOSIS (the Greek forms of the Egyptian 
name Ahmase, Ahmosi, “the moon is born,” often written Aalimcs 
or Ahmes in modern works), the name of two kings of ancient 
Egypt. 

Amasis I., the founder of the 17th dynasty, is famous for his 
.successful wars against the Hyksos princes who still ruled in the 
north-cast of the Delta (see EIgypt: History). 

Amasis II. was the last great ruler of Egypt before the Persian 
conquest, 570-526 ».c. Most of our information about him is 
derived from Herodotus (ii. 161 et seq.) and can only be im¬ 
perfectly controlled by monumental evidence. According to the 
Greek historian he was of mean origin. A revolt of the native 
soldiers gave him his opportunity. These troops, returning home 
from a disttstrous expedition to Cyrene, suspected that they had 
been betrayed in order that Aprics, the reigning king, might 
rule more absolutely by means of his mercenaries, and their 
friends in Egypt fully sympathized with them, Amasis, sent to 
meet them and quell the revolt, was proclaimed king by the 
rebels, and Apries, who had now to rely entirely on his merce¬ 
naries, was defeated and taken prisoner in the ensuing conflict at 
Momemphis; the usurper treated the captive prince with great 
lenity, but was eventually persuaded to give him up to the people, 
by whom he was strangled and buried in his ancestral tomb at 
Sais. An inscription confirms the fact of the struggle between the 
native and the foreign soldiery, and j)roves that Apries was killed 
and honourably buried in the third year of Amasis. Although 
Amasis thus appears first as champion of the disparaged native, 
he had the good sense to cultivate the friendship of the Greek 
world, and brought I'>gypt into closer touch with it than ever 
before. Herodotus relates that under his prudent administration 
Eigypt reached the highest pitch of prosperity; he adorned the 
tt'mplcs of Lower Egypt c.spccially with splendid monolithic 
.shrines and other monuments (his activity here is proved by 
remains still existing). Amasis confirmed the Greeks in possession 
of the commercial colony of Naucratis on the Canopic branch of 
the Nile, apparently with a definite charter, and when the temple 
of Delphi was burned he contributed 1,000 talents to the rebuild¬ 
ing. He also married a Greek princess named Ladice, the daughter 
of Battus, king of Cyrene, and he made alliances with Polycrates 
of Samos and Croesus of Lydia. His kingdom consisted probably 
of Egypt only, as far as the First Cataract, but to this he added 
Cyprus, and his influence was great in Cyrene. At the beginning 
of his long reign, before the death of Apries, he appears to have 
sustained an attack by Nebuchadrezzar (568 b.c.). Cyrus left 
Egypt unmolested; but the last years of Amasis were disturbed 
by the threatened invasion of Cambyses and by the rupture of 
the alliance with Polycrates of Samos. The blow fell upon his son 
Psarametichus III., whom the Persian deprived of his kingdom 
after a reign of only six months. 

See Naucratis; also W. M. Flinders Petrie, History, vol, iii.; 
Breasted, History and Historical Documents, vol. iv. p. 509; Maspero, 
Les Empires. 

AMA SWAZI: see Swazi. 

AMA TEMBU: see Tembu. 

AMATEUR, a person who takes part in any art, craft, game 
or sport for the sake of the pleasure afforded by the occupation 
itself and not for pecuniary gain (Lat. amator, lover). Being thus 
a person for whom the pursuit in question is a recreation and not 
a business, and who therefore presumably devotes to it a portion 
only of his leisure and not his working hours, the average amateur 


usually jwssesses less skill than the average professional, whose 
livelihood and reputation depend on his proficiency, and who 
therefore concentrates all his energies on the task of attaining 
the greatest possible mastery in his chosen career. In the arts, 
such as music, painting and the drama, the best amateurs are 
outdistanced as executants not merely by the best profes.sionals 
but by professionals far below the highest rank; and although 
the inferiority of the amateur is not perhaps so pronounced or 
so universal in the case of games and outdoor sports, the records 
of such pastimes as boxing, billiards, motorcycle racing and golf 
prove that here also the same contrast is to be found. Hence it 
has come about that the term “amateur” has acquired a secondary 
meaning, often employed somewhat contemptuously and some¬ 
times incorrectly, signifying inefficiency, unskilfulness, superficial 
knowledge or training. 

The immense increase in popularity of athletic contests and 
games of all kinds in modern times, and especially the keen 
competition for “records” and championships, often of an inter¬ 
national character, have made it a matter of importance to arrive 
at a clear and formal definition of the amateur as distinguished 
from the professional. 

The simjile, straightforward definition of the amateur given 
above has been evaded. Cases are not unknown in the history of 
county cricket where players preserve their amateur status who, 
although they are not directly paid wages for cricket, are provided 
with the money enabling them to take a regular part in the sport 
by means of a salaried secretaryship or other office, very liberal 
grants for expenses, etc. Similarly “gentlemen riders” sometimes 
receive indirect remuneration. The various associations controlling 
the different branches of sport have therefore devised working 
regulations to be observed so far as their jurisdiction extends. 
Thus the Amateur Athletic As.sociation of Great Britain defines an 
amateur as “one who has never competed for a money prize or 
staked bet, or with or against a professional for any prize, or who 
has never taught, pursued or assisted in the practice of athletic 
exercises as a means of obtaining a liv'clihood.” 

The rules of the Amateur Rowing association are stricter, deny¬ 
ing amateur status to anyone who has ever steered or rowed in a 
race with a professional for any prize, or who is or has been by 
trade or employment for wages a mechanic, arti.san or labourer, 
or engaged in any menial duty, besides insisting upon the usual 
restrictions in regard to taking money and competing with pro¬ 
fessionals. 

In a.s.sociation football the rules are much more lax, for al- 
hough amateurs are clearly distinguished from professionals, an 
imateur may even become a regular member, though unsalaried, 
of a profcs.sional team without losing his amateur status. The 
Rugby game was, up to 1895, entirely controlled by the Rugby 
Football union, which, by the strictness of its laws, effectually 
prevented the growth of professionalism, but there had been much 
dissatisfaction in the provinces with the union’s decision against 
reimbursing day-w'orking players for “broken lime,” i.e., for that 
part of their wages which they lost by playing on working days, 
and this resulted in the formation (1895) of the Northern union, 
which permitted remuneration for “broken time” but allowed no 
person who worked for his living to play football unless regularly 
employed at his trade. Later the Northern union became purely 
professional in character and developed into the Rugby league. 
In 1927 the International Olympic committee was persuaded to 
announce that payment for “broken time” might in the case of 
.ssociation football be made to the employer(s) of the player(s) 
affected. This announcement appeared contrary to the spirit of 
.hese modem games, as revived by Baron Pierre de Coubertin, 
and as defined in 1908 in legislation accepted by all the nation.s 
hen competing. The British Football association therefore with¬ 
drew from the Olympic Games (1928). 

In the United States the Amateur Athletic union recognizes all 
amateur sports and claims jurisdiction over certain important 
branches, excepting, however, baseball, football, golf, rowing and 
ennis (see Athletic Sports, section. United States). The 
A.A.U. rules on the amateur status define an amateur sports¬ 
man as “one who engages in sport solely for the pleasure and 
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physical, menial or social benefits he derives therefrom, and to 
whom sport is nothing more than an avocation.” 

Ihe rules, so far as they relate to profe.s.sionalism, are: No 
jierson shall be eligible to compete in any athletic meeting, 
game or entertainment, given or .sanctioned by this union, who 
has 

(1; received or competed for compensation or reward in any 
form for the display, exercise or example of his skill or knowledge 
of any athletic exercise, or for rendering personal service of any 
kind to any athletic organization, or for becoming or continuing 
a member of any athletic organization; or 

(2) has entered any competition under a name other than his 
own, or from a club of which he was not at that time a member 
in good standing; or 

(3) has knowingly entered any competition open to any pro¬ 
fessional or jtrofcssionals, or has knowingly competed W'ith any 
professional for any jirize or token; or 

(4 ) has issued or allowed to be js.^ued in his behalf any chal¬ 
lenge to compete against any professional or for money; or 

(5) has [mw-ned, bartered or sold any prize won in athletic 
rornfietition. 

It will be seen that by rule 3 the American union enacts a 
standard for all athletes not much different from that of the 
llrilisli Amateur Rowing association. The rules for the sports not 
within the union’s jurisdiction are iiractically the same, cxceiit 
that in cricked and golf, and also in baseball, if special permission 
has been granted, amateurs may compete with professionals, 
though not for cash prizes. The number of professional football 
players has grow'n in recent >’ears and many of the more widely 
known recruits have come from college football. Not a few of 
the greatest of the professional baseball players have played the 
game at college. 

It is probably impossible to produce any definition of an ama¬ 
teur whic h will cover all sports in any single nation. It is hojieless 
to try to define an amateur for all sports all over the world. The 
only reasonable method of getting amateurs together in any great 
international meeting is to lay the resiionsibility for their selection 
and appearance ujion the governing body of the sport in which 
they com[H‘te in the nation which they represent. Tlie.se govern¬ 
ing bodies at le;ist will ha\ e fairlv similar rules in all countries, 
because, in nearly evc'ry case, they are afliliated to international 
association.s of the particular sport concerned; and therefore ]irac- 
tical justice will be as nearly as possible satislied. (Sre also Ath- 
Licric Sports; Vnited States, and H. J. Savage, (tames and Sports 
in British Schools and Universities, ch. vii, 19^7.) 

AMA THONG A: 5rc Tiion-ga. 

AMATHUS, ancic'nt city, Cyprus, on the .south coa.st. about 
24, mi. VV. of Larnaka and 6 mi. E. of Lim issol, .among sandy hills 
and sand-dunes, which perhajxs explains its name (Greek a^aOos, 
sand). The earliest reni.iins hitherto found on the site are of the 
early iron age (1000-600 n.c.). Ainalhus maintained strong 
riuaenician sjmpathies. and refused to join the revolt of Cyprus 
against I’ersia (c;oo-4()4 ^ (Herod, v, 105). Evagoras of Sala- 

mls was similarly opposed by Amathus about 385-380 b.c. in con¬ 
junction with Citium and Soli (Diod. Sic. xiv, {)S); and even after 
Alexander the city resisted annexation (Diod. Sic. xix, 62). Its 
temple of Adonis and Aphrodite (rc;j//.r Amathusia) remained 
famous in Roman time but is ciuitc destroyed. Amathus derived 
its wealth from corn and from ccajiper mines, of which traces can 
he seen inland; Ovid also mentions its sheep {Met. x, 227). But 
the qiithet Amathusia in Roman poetry often means little more 
than “Cypriote.” Amathus still flourished and produced a patriarch 
of Alexandria (Johannes Elethnon), as late as 606-616. but it was 
almost deserted when Richard Ccxnir de Lion won Cyprus by a 
victory there over Isa.ac C'omnenus in 1191. The rich necropolis 
has yielded valuable works of art; but the city has vanished, ex¬ 
cept fragments of a Byzantine church, and a great stone bowl 
on the acropolis. A similar vessel W'as transported to the Louvre 
in 1867. (See also Cyprus.) 

BlBi.too»ApnY.—C. D, Cobham, Exerrptn Cypria (xqo8); (older 
travellers) L. P. di Ce.snola. Cvprus (1878) ; British Museum, Excava- 
tioHS in Cyprus (iSyg); E. Oberhummer in Pauly-Wissowa (s.v.). 


AMATI, the name of a family of Italian violin makers, who 
flourished at Cremona from about 1550 to 1692. According to 
Fetis, Andrea and Nicolo Amati, two brothers, were the first 
Italians who made violins. They were succeeded by Antonio and 
Geronimo. sons of Andrea. Another Nicolp, .son of Gcronimo, w'as 
born on Sept. 3, 1596, and died on Aug. 12, 1684. He was the 
most eminent of the family. He improved the model adopted by 
the rest of the Amati and produced instruments capable of yield¬ 
ing greater power of tone. His pattern was usually small, but he 
also made the so-called “Grand Amalis.” Of his pupils the most 
famous were Andrea Enamieri and Antonio Stradivari. 

AMATITLAN or SAN JUAN DE AMATITLAN, in 

Guatemala department, Guatemala, on Lake Amatillan 23 mi. 
S.W. of Guatemala city by the transcontinental railway from 
Puerto Barrios to San Jose, Pop. (1940) rnunicipio 9,705 town 
4,759. The town consists almo.st entirely of small adobe houses 
inhabited by mulattos and Indians, whose chief industry is the 
jiroduction of cochineal. In 1840 only a small Indian village 
marked its site, and its subsequent growth was due to the sugar 
plantations established by a Jesuit settlement. 

'Phe wells of the town are strongly impregnated with salt 
and alum, and in the vicinity there are several hot springs. Lake 
Amatillan, 9 mi. long and 3 mi. broad, lies on the northern side 
of the great Guatemalan Cordillera. Above it rises the four- 
cratered volcano of Paca\a (8,390 ft.), which was in eruption 
in 1870, 

The outlet of the lake is a swift ri\’er 65 mi. long, which 
cuts a way through the Cordillera, and enters the Pacific at 
Jst.ipa, after forming at San I’cdro a fine waterfall more than 
200 ft. high. 

AMAUROSIS, a term for loss of vision, limited chiefly to 
those diseases not directly irnohing the eye, or the optic nerve. 
AMAURY: see Amai.ric of Be.na. 

AMA XOSA: see Xosa. 

AMAZON, the great river of South America and the largest 
in the world in volume although exceeded in length by the 
Mississiiipi-Missouri. In the year 1500, Vicente Vahez Pinzon, 
in command of a Spanisli e.xpedition, discovered and a.^cended 
the .Amazon to a point almut 50 mi. from the .sea. He called it 
the I\io Santa Maria de la. Mar Du'ce, which soon became ab¬ 
breviated to Mar Duke. Eor some }’ears after 1502 it w'as known 
as the Rio (irande. The companions of Pinzon, in giving evidence 
in 1515, mention it as El Ryo Marahdn. 

The first descent of the river from the Andes to the sea was 
made in 1541 by Orellana who reached the main stream by way 
of (he Napo river. It is rather generally acceiited that the name 
Amazonas was given to the river by Orellana after a battle with 
the Tapuyas savages in which he believed that the women of the 
tribe fought with the men. The first ascent of the river was made 
in 163S by Pedro Tcxicra, a Portuguese, who reversed the route 
of Orellana and reached Quito by way of the Napo. 

The .Amazon river has a drainage area of 2,722.000 sq.mi. if 
the Tocantins is included. It drains four-tenths of South America 
and gathers its waters from 5^^ N. to 20° S. latitude. The main 
stream rises in a chain of glncicr-fcd lakes on the eastern border 
of the main range of the Andes in Central Peru, about 1,000 mi. 
N.N.E. of Limn, and flows for 3,900 mi, across Peru and Brazil 
to enter the Atlantic on the equator. While Amazon, or Amazonas, 
is popularly applied to the whole of the main stream it is 
properly applied only to sections of it in Peruvian and Brazilian 
nomenclature. In Peru the upper stream from its source to 
Iquitos is called Maranon and, from there to the sea. Amazonas. 
In Brazil the name Solimoes is used from Iquitos to the mouth 
of the Negro river and Amazonas only from the Negro river 
to the sea. 

Beginning with the lower river the great tributaries to the main 
stream will be discussed in order, beginning wdth the southern or 
larger affluents. 

TRIBUTARIES 

The Tocantins is not really a branch of the Amazon. It is the 
central fluvial artery of Brazil, running from south to north for 
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a distance of about 1.500 miles. It rises in the mountainous dis¬ 
trict of Pyrenopolis, but its more ambitious western affluent, the 
Araguay, has its extreme southern headwaters on the slopes of the 
Sierra Cayapo, and flow's i,o8om. before its junction with the par¬ 
ent stream, which it appears almost to equal in volume. Besides its 
main tributary, the Rio das Mortes, it has 20 smaller branches, 
oiicring many miles of canoe navigation. The }\ara river, generally 
called one of the mouths of the Amazon, is only the lower reach 
of the Tocantins. 

The XiNCil, (he next large river west of the Tocantins, was 
first explored by Karl von den Stcinen in 1884-87. The river 
is formed at about 12“^ S. lat., by the union of three large head¬ 
water streams, tlic Ronuro, the Tamitaloala, and the Kuluenc, 
all of which, together with their more important tributaries, rise 
in an area only about 80m. long from west to east and some 
:00m. N.E. of Cuyaba. From a point about 75m. from the 
union of these streams the Xingu enters a 400-mile stretch of 
rapids that arc serious o[)stacles even to canoe navigation. 

The Tafajos, running through a humid, hot and unhealthy 
\ alley, pours into the Amazon 500m. above Para and is about 
1.200m. long. It rises on the lofty Brazilian plateau near Diaman- 
tino in 14^ 25' S. lat. Near this place a number of streams unite 
to form the river Arinos. The Arinos. the Alto Tapajos and the 
T.ipajos to the last ra])id, the Maranhao Grande, is a continuous 
scries of formidable cataracts and rapids; but from the Maranhao 
Grande to its mouth, about 188m., the river can be navigated by 
large vessels. 

The Madeira has its junction with the Amazon 870m. by river 
above Para, and almost rivals it in the volume of its waters. It 
ri.ses more than 5ofL. during the rainy season, and the largest 
o( can steamers may ascend it to the Fall of San Antonio, 66j;m. 
above its mouth; but in the dry months, from June to November, 
it is only navigable for the same distance for craft drawing from 
T to 6ft. of water. According to the Treaty of Sun lldcfon.so, the 
Madeira begins at the contlucnce of the Guapore with the Ma- 
niore. The Guapore has its headwaters almost in contact with 
those nf the I’araguay River, but the idea of a connecting canal 
is based on ignorance of local conditions. San Antonio is the first 
of a formidable scries of cataracts and rapids, 19 in number, 
which, for a river dj.'-lance of 265m., obstruct the upper course 
of the Madeira until the last rapid, called Gu.ijara Mirim (small 
pehble ), is reached, about 120111. below the union of the Guapore 
with the Mamore. The Beni River joins the Madeira at the 
Madeira Rapids, a stretch of nearly 5 miles of reefs, whirlpools 
and rapids, about 40m. below the Guajara Mirim Rapids. From 
the Guapore, Mamore and Beni rivers the Madeira receives the 
drainage from the whole of the eastern and north-eastern slo^xts 
of the Antics from the southernmost sources of the Rio Grande 
(a tributary of the Mamore) at about 20° S. lat. to the northern¬ 
most sources of the Madre de Dios River (a tributary of the 
Beni) at about 12" S. lat., the whole of the south-w'cstern sloix* 
of the Brazilian Mat to Gro.s.so, and the northern slope of (he 
Sierra de Chiquitos in the Gran Chaco. All of the upper branches 
of the Madeira flow across open, almost level plains, which, al¬ 
though some 55.000 sq.m, of them are yearly flooded to an 
average depth of 3ft. for a period of from three to four months, 
form an agricultural and grazing region that is probably the most 
healthful and most inviting of the whole Amazon Basin. 

The Purus, a very sluggish river, enters the Amazon about 
230m. west of the Madeira, which it parallels as far as the falls 
of the latter stream. It is practically only a drainage, ditch 
for the half-submerged, lake-flooded district it traverses. Chand- 
less found its elevation above sea-level to be only 107(1. 590 
miles from its mouth. It is due to this extremely gentle gradient 
that the river, although a young stream, exhibits the meandering 
character of a mature stream. It is one of the most crooked 
rivers in the world, its length in a straight line lieing less than 
half that by its meanders. One of its marked characteristics is 
the five parallel jnros, .side channels to the main stream, by which 
its lower course is connected with the Amazon; the largest and 
niost westerly one connecting with the Purus about 150m. above 
its mouth, its width is very uniform for i,ooom. up, and for 
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800m. its depth is never less than 45 feet. It is navigable by 
steamers for 1,648m. as far as the little stream, the CurumahA, 
but only by light-draught craft. Chandless ascended it 1.866 
miles. At 1,792m. it forks into two small streams. 

The JuRUA is the next great .southern affluent of the Amazon 
west of the Purus and traverses the .same sort of low, half-flooded 
country as the latter. It has the .same character as the Puriis as 
regards gentleness of gradient, meanders and sluggishness. It 
rises in the highlands east of the Ucayali which carry the Peru- 
Brazil boundary and is navigable for a di.stance of 1,133 •'ibove 
its junction with the Amazon. 

The Javary, the boundary line between Brazil and Peru, is 
another Amazon tributary of importance. It is navigable by canoe 
for 900m. above its mouth to its sources among the Ucayali high¬ 
lands, but only 260m. have been found suitable for steam naviga¬ 
tion. The Brazilian Boundary Commi.ssion ascended it in 1866 to 
the junction of the Shino with its Jaquirana branch. The country 
it traverses in its extremely sinuous course is very level, similar 
in character to that of the Jurua. 

The Ucayai.t is second only in size to the Madeira among the 
tributarie.s of the Amazon. Its headwaters drain a great section 
of the Peruvian plateau from the source of the Vilcanota River 
only 70 m. N.W. of Lake Titicaca to the sources of the Mantaro 
west of Cerro de I’asco. The lower 500 m. of the main channel 
is bordered by large i.slands formed by numerous ,side-clianncls; 
the whole being very low and flooded in the rainy season, The 
Ucayali is navigable for light draft launches as far as the Tambo- 
Urubamba junction but the main Lima-lquitos route follows the 
Pichis-Pachitea tributary. 

The Huai.laga which joins the Maranon al)out midway between 
the Pongo de Manseriche and the mouth of the Ucayali has ifs 
true source in the ^’anahuanca River, a stream flowing from a 
scries of glacier-fed lakes which lie north-west of the famous 
mining centre of Cerrt) de J’asro on the eastern slope of the 
main range of the Andes between the sources of the Maranon 
and Mantaro rivers. The name Huallaga is applied, however, to 
a more easterly and much less important headwater tributary 
which rises a short distance cast of Cerro de Pasco. The whole 
stream is deeply entrenched and from the town of Huanuco to 
the mouth of the river much of its course is impeded by rapids 
and gorges. Between the Huallaga and the Ucayali lie the famous 
Pampas de Sacramento, vast plains broken by low outliers of the 
Andes, forested in part, but said to consist largely of grass- 
covered areas suited to cattle rai.sing. 

The Maranon River rises in Lake Lauricocha, the northernmost 
of a chain of glacicr-fed lakes about 100 m. N.N.F. of Lima and 
flows northward in a deeply eroded valley. It is due to this and 
other deeply entrenched longitudinal valleys that the tributaries 
of the Amazon have rut in the Peruvian plateau that the erroneous 
conception of the Peruvian Andes as three separate mountain 
ranges has arisen. At about 5^’ 30' S. lat. the river makes a 
great bend toward the north-east and, after jrassing through a 
succession of narrows or poiigos and no less than 35 formidable 
rapids, it breaks through from the I’eruvian plateau to the 
Amazon Plain by a great canyon known as the I’ongo de Manse- 
riche. This canyon is about 2,000ft. deep and narrows in places 
to a width of only 100ft. Through this dark canyon the Maranon 
flows, at times, at a rate of over 12m. an hour. Beyond th<‘ 
pougo the river receives several large tributaries from the north 
and spreads out into a broad stream with numerous channels and 
i.slands. 

From the north the Amazon receive.s many tributaries, but their 
total volume of water is not nearly so great a.s that contributed to 
the parent stream by its affluents from the south. The part of Bra¬ 
zil lying between the Amazon and French, Dutch and British 
Guiana, and bounded on the west by the Rio Negro, is known as 
Brazilian Guiana. It is the southern .slope, very convolved, of the 
northern section of the Brazilian Archaean block. Their northern 
slope, which is occupied by the three Guianas first named, is 
saturated and river-lorn; but their southern one, Brazilian Guiana, 
is in general thirsty and semi-barren, and the driest region of the 
Amazon valley. It is an area which has been left almost in the 



AMAZON 


732 

undisturbed possession of nomadic Indian tribes. 

The Tromhetas is the first river of importance we meet on the 
northern side as we ascend the Amazon. Its confluence w'ith this 
is just above the town of Obidos. It has its sources in the Guiana 
highlands, but its long course i.s frequently interrupted by violent 
currents, rocky barriers and rapids. The river is navigable for 
i3,<;m. above its mouth. 

I’he Nf.cro, the great northern tributary of the Amazon, ha.s 
its sources along the watershed Itetween the Orinoco and the 
Amazon basins, and also connects with the fJrinoco by way of 
the C'asi(juiare Canal, d’he Negro is navigable in dry season for 
450 m. above its mouth for ve.s.sel.s of 4 ft. draft, but it has many 
sandbanks and minor obstructions. In the wet season it over¬ 
flows its banks, in places to a width of 20 miles. Its lower course 
is very wide and full of long islaruls and intricate channels. The 
main headwater affluent of thi^ Negro i.s the I'aupes. Its princijial 
affluent from the north i.s the Hranro formed by the union of 
the Uraridjera and Takatu which, with their tributaries drain 
a large section of the southt.'rly slo[)e.s cjf the Guiana Highlands 
which .se|»arate llrazil from V'enezuela and Hrilish (iuiana. The 
Itranco flows nearly straight south for 350 miles to the Negro 
which it enters by numerous channels similar to those of the 
lower course of the latter. 

'I'he Gasicpiiare Canal which comuuts the u[)[)er Orinoco, about 
18 m. below the old mi.ssion site cjf Ksmeralcias, with the Rio 
Negro affluent of the Amazon ncair the village of San Carlos, is a 
natural waterway, the only one of its kind known in the world. 
The existence of the canal was first reported [>y bather Acuna 
in i6j 9 hut was nut coiilirmc'd until 1744, W'hen the Jesuit I'\ather 
Roman, ascending the Orinoco, met I\)rtuguesc- slavc’-tradc'rs from 
settlements on the Rio Negro, accompanied them on their return 
hy way of the* Casiquiare ('anal and returned to the Orinoco by 
the same route. According to data obtained hy the Rice* Expedi¬ 
tion which made a survey of the canal in 1019, the* length of the 
canal is 227 m. Its width at its hc'ginning in the Orinocc) is 
758 ft.; hut this rapidly narrows denvn to 150 ft. and widens 
again to 2.150 ft. at its mouth in the Negro. The level of the 
water at the Orinoco end was found to be 285 ft. and, at the Rio 
Negro end, 21.'’ ft. giving the canal an average .slope toward the 
Negro of 7-2 in. jier mile. The hanks of the can d are heavily 
forested. The chief inhabitants of the rc'gicm are Indians of the 
Mncluiratares tribe although there are .some whites engaged in 
rubber gathering There are several small settlements at the lower 
emd of llu* canal of which Solano was foimdc'd while the Scienlilic 
Ex|)edition of the; Boundary C'ommi.ssion of 1756 W'as at work in 
(he region. 

The Yaitk^. West of the Nc'gro the Amazon receives three 
imposing streams from the north-w'C.st—the Yapura, the Ic^a or 
Butumayo and the Napo. 'I'he first was formerly known as the 
Hyapora, hut its Brazilian part is now called the Yapura, and its 
('olomhian portion the ("acjucta. Barao de Maraio gives it 600m. 
of na\igahle stretches. Jules Crevaux, who descended it. describes 
it as full of obstacles to navigation, the current very strong and 
the .stream frequently interrupted by rapids and cataracts. It rises 
in the C'olombian Andes, nearly in touch with the sources of the 
Magdalena, and augments its volume from many branches as it 
ccnirses through Colombia. 

The 1 (;a or PriEMAvo, west of and parallel to the YapurA, 
was found much more easily navigated by Crev'aux. He ascended 
it in a steamer drawing 6ft. of water, and running day and night. 
He reached Cuemhy, 800m. above its mouth, without finding a 
single rapid. Cuemhy is only 200m. from the Pacific ocean, in a 
straight line 

The Napo rises among the volcanoes of the eastern border of 
the Andes in northern Ecuador. Its headwater tributaries in the 
luuadorian Orientc' flow through one of the least known areas 
of the eastern border of the Andes. The course of only its south- 
rrnmo.st headwater tributary, the Anzu, is definitely known. The 
Coca which is believed to have its source on the .slopes of Cayambe 
\’olcano close to the cc]uator, and the Aguarico, an important river 
with headwaters between Cayambe and the Colombian frontier, 
join it from the north. Tlie Curaray, a tributary of secondary 


importance, joins it from the south some 200 miles from its 
mouth. The Napo is navigable for river craft to this point and 
by canoes to the mouth of the Coca. The Curaray-Coca section 
of the river is little-known. 

The Nanay is the next Amazon tributary of importance west 
of the Napo. It belongs entirely to the lowlands, and is very 
crooked, has a slow current and divides much into canos and 
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strings of lagoons which flood the flat, low areas of country on 
either side. 

The Tigre is the next west of the Nanay, and is navigable, for 
125m. from its confluence with the Amazon. Like the Nanay, it 
belongs W'holly to the plains. Its mouth is 42m. weest of the 
junc tion of the Ucayali with the Amazon. 

The Pastaza (the ancient River Sumatara) is the next large 
river wt meet. It rises on the Ecuadorian tahlcdancl, where a 
branch from the valley of Riobamba unites with one from the 
Latacunga basin. 

The Morona flows parallel to the Pastaza and immediately to 
the west of it, and is the last stream of any im])ortanrc on the 
northern side of the Amazon before reaching the Pongo de 
Man.scriche. Above the I’ongo de Man.seriche two imi>ortanl 
tributaries, the Santiago and the Chinchipc join the Maranhn 
from the north. 

THE MAIN RIVER 

Physical Characteristics.—The Amazo.n Main River is 
navigable for ocean steamers as far as Icjuitos, 2,500m. from the 
sea, and 486m. higher up for vessels drawing 14ft. of W'ater, as 
far as Achual Point. Beyond that, according to Tucker, confirmed 
hy Wertheman it is unsafe; but small steamers frequently ascend 
to the Pongo de Manseriche, just above Achual I’oint. 'I'he 
average current of the Amazon is about 3m. an hour; but, 
especially in flood, it dashes through some of its contracted 
channels at 5m. an hour. The U.S. steamer “Wilmington” as¬ 
cended it to Iquitos in i8gq. Commander Todd reports that 
the average depth of the river in the height of the rainy season 
is 120 feet. It commences to rise in November, and increases in 
volume until June, and then falls until the end of October. The 
ri.se of the Negro branch is not synchronous; for the steady 
rains do not commence in its valley until Febrinry or March. 
By June it is full, and then it begins to fall with the Amazon. 
The Amazon at times broadens to 4 and 6 miles. Occasionally, 
for long distances, it divides into two main streams, with inland, 
lateral channels, all connected by a complicated system of natural 
canals, cutting the low, flat igapo (recent alluvial) lands, which 
are never more than 15ft. above low river, into almost numberless 
islands. At (he narrow.s of Obidos. 400m. from the sea, it is com¬ 
pressed info a single bed a mile wide and over 200ft. deep, through 
w’hich the water flows at the rate of 4 to 5m. an hour. In the 
rainy season it inundates the country throughout its course to 
the extent of several hundred thousand square miles, covering 
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the flood-plain, called vargem (land between the levels of moderate 
and high floods). The flood-levels are in places from 40 to 50ft 
high above low river. Taking four roughly equidistant places, 
the rise at Iquitos is 20ft., at Teffe 45, near Obidos 35, and at 
Para 12. 

The first high land met in ascending the river is on the north 
bank, opposite the mouth of the Xingu, and extends for about 
150m. up, as far as Monte Alegre. It is a series of steep, table- 
topped hills, cut down to a kind of terrace which lies between 
them and the river. Monte Alegre reaches an altitude of several 
hundred feet. On the south side, above the Xingu, a line of low 
bluffs extends, in a series of gentle curves with hardly any breaks 
nearly to Santarem, but a considerable distance inland, bordering 
the flood-plain, which is many miles wide. Then they bend to 
the south-west, and, abutting upon the lower Tapajos, merge into 
the bluffs which form the terrace margin of that river valley. 
The next high land on the north side is Obidos, a bluff, 56ft. 
above the river, backed by low hills. Prom Serpa, nearly opposite 
the river Madeira, to near the mouth of the Rio Negro, 
the banks are low, until approaching Manaos, they are rolling 
hills; but from the Negro, for 600m., as far up as the village of 
Canaria, at the great bend of the Amazon, only very low land is 
found, reseml)ling that at the mouth of the river. 

On the south side, from the Tapajos to the river Madeira, the 
banks arc usually low, although two or three hills break the 
general monotony. From the latter river, however, to the Ucayali, 
a distance of nearly 1,500m., the forested banks arc just out of 
water, and are inundated long before the river attains its maxi¬ 
mum flood-line. Thence to the Huallaga the. elevation of the 
land is somewhat greater; but not until this river is passed, and 
the Pongo de Manseriche approached, does the swelling ground 
of the Andean foot-hills raise the country above flood-level. 

I^he Amazon is not a continuous incline, but probably consists 
of long, level stretches connected by short im lined planes of 
extremely little fall, sufficient, however, owing to its great depth, 
to give the gigantic volume of water a continuous impulse towards 
the ocean. The lower Amazon presents every evidence of having 
once been an ocean gulf, the upper waters of which washed the 
cliffs near Obidos. Only about 10% of the water discharged by 
the mighty stream enters it below Obidos, very little of which is 
from the northern slojx.* of the valley. The drainage area of the 
Amazon basin abovT Obidos is about 1,945,000sq.m., and, below, 
only about 423,000sq.m., or say 20%, exclusive of the 354,000 
sq.m, of the Tocantins basin. 

The width of the mouth of the river is usually measured from 
Cabo do Norte to Punlo Patijoca, a distance of 207 statute m.; 
but this includes the ocean outlet, 40m. w'idc, of the Para river, 
which should be deducted, as this stream is only the lower reach 
of the Tocantins. It also includes the ocean frontage of Marajo, 
an island about the size of the kingdom of Denmark lying in the 
mouth of the Amazon. Following the coast, a little to the north of 
Cabo do Norte, and for loom, along its Guiana margin up the 
Amazon, is a belt of half-submerged islands and shallow sand¬ 
banks. Here the tidal phenomenon called the bore, or Pororoca, 
occurs, where the soundings are not over 4 fathoms. It com¬ 
mences with a roar, constantly increasing, and advances at the 
rate of from 10 to 15m. an hour, with a breaking wall of water 
from 5 to 12ft. high. Under such conditions of warfare between 
the ocean and the river, it is not surprising that the ocean is 
rapidly eating away the coast and that the vast volume of silt 
carried by the Amazon finds it impossible to build up a delta. 

The Amazon averages five miles in width for a long distance 
but is 400 miles wide in its lower course. In the wet season a 
belt of as much as 20 miles width may flood on each side. 

Population, Trade, etc.—On Sept. 6,1850, the emperor, Dom 
Pedro II., sanctioned a law authorizing steam navigation on the 
Amazon, and confided to an illustrious Brazilian, Bario Maui 
(Irineu Evangilista de Sousa), the task of carrying it into effect. 
He organized the “Compania de Navigagao e Commercio do Ama¬ 
zonas” at Rio de Janeiro in 1852; and in the following year it com¬ 
menced operations with three small steamers, the “Monarch,” the 
“Marajo” and “Rio Negro.” At first the navigation was principally 
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confined to the main river; and even in 1857 a modification of the 
Government contract only obliged the company to a monthly 
service between Para and Manaos, with steamers of 200 tons 
cargo capacity, a second line to make six round voyages a year 
between Manaos and Tabatinga, and a third, two trips a month 
between Para and Cameta. The Government paid the company 
a subvention of i3.935 monthly. Thus the first impulse of modem 
progress was given to the dormant valley. The success of the 
venture called attention to the unoccupied field; a second com¬ 
pany soon oj^ened commerce on the Madeira, Purus and Negro; 
a third established a line between Para and Manaos; and a fourth 
navigated some of the smaller streams; while the Amazonas Com¬ 
pany had largely increased its fine fleet. 

The economic vicissitudes through which the Amazon basin 
has pas.scd in late years are traceable largely to changes in the 
rubber industry. Although crude rubber w'as sent from the 
Amazon as early as 1S27, several decades passed before the annual 
exportation attained commercial imiwrtance. With the remark¬ 
able increase in the demand for rubber, prices rose, and gatherers 
in the fore.sts were sent further afield. 

About 1910-11 prices reached their highest point, yearly ex¬ 
portations amounted to thou.sands of Ions and numerous river 
craft plied on the Amazon and its tributaries. The inhabitants of 
the valley were almost exclusively engaged in rubber exploitation. 
The growing of foods was largely abandoned, even necessary 
commodities being imported. About this jxjriod, however, planta¬ 
tion rubber trees of the East Indies were coming into bearing and 
the result was a collapse by 1915 of the one great industry of the 
region. During the five years ending in 1927 there was a gradual 
increase of rubber exportation from the Amazon region, the total 
shipments for 1927 being in excess of 28,700 long tons. 

A land concession of 3,7oo,oooac. granted by Brazil in 1927 
to the F'ord Motor Comj)any, Detroit, Mich., and the formation 
of a Brazilian .subsidiary with Brazilian stockholders provide 
large capital for the development of plantation rubber. The land 
lies along the eastern side of the Tapajos river 125 to 150m, 
.south of Santarem on the Amazon. The two rivers afford suf¬ 
ficient water depth for ocean-going vessels to traffic directly with 
the plantations, work upon which is progressing. 

Trading Spheres.—Exporters and importers recognize three 
trading spheres: the regions, respectively, of Pari (or Bel6m), 
Manaos and Iquitos. Numerous European and American steam¬ 
ships call at Para; some proceed to Manaos, while others go u]) 
the river to Iquitos. Motor-tars arc numerous in Para and Manaos, 
and are being introduced into regions such as Cobija in Bolivia 
and other primitive settlements. Electric-light plants are in opera¬ 
tion in larger cities and in Obidos, Porto V’clho, Riberalta, Cobija, 
Amenquer, etc. River steamers arc also thus equipped. The 
Mamore-Madeira railroad, 220m. around Madeira Falls, opened in 
1912, provides accc.ss to additional virgin territory. Land tele¬ 
graph and radio services operate between the several cities of the 
region and many smaller places, thereby lessening their isolation. 

Estimates place the population of the Amazon basin at about 
2,000,000, all but 200,000 being credited to Brazil. The city 
of Bel^m had 166,662 in 1940; Manaos, 67,866; Santarem, 
47,927 (miirncipio); Obidos, 13,960 (municipio); Iquitos. 34,231. 
It is estimated that in the Amazon basin about 30,000 labourers 
might be recruited for agricultural or other purposes. Quantities 
of rubber, Brazil-nuts, fish and other products were being exported 
in 1925. The region’s imports were also on the increase. 

Expeditions.—During the period 1910-27 there were numer¬ 
ous expeditions, exploratory and scientific, into regions watered 
by the Amazon and its tributaries. Roosevelt and Rondon in 
1913-14 in a notable trip down the so-called River of Doubt in 
two months covered 470 miles of this river, hitherto unknown 
except to rubber-gatherers and found it to be a branch of the 
Madeira, joining it at 5® 21' S. lat. The Fleming expedition 
(1919) studied the industrial possibilities of the region and Rice 
in a series of expeditions (1910 to 1924) made accurate surveys 
of the Negro, Uaupes and Branco. A Carnegie Museum expedi¬ 
tion made a study of fishes; the Ellsworth, Farabee, Fawcett and 
other parties obtained geographic, geological and ethnographical 
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(lata. In 1923-24 the American Rubber Mission financed by the 
U..S. GovernrrK'nt r onduf ted a survey alonx a total of 37 water- 
way.s includint; the I'ocantins, Xini^u, Tajiajds, Madeira. Mamore, 
Beni, Madre de Dios, Acre, Purus. L'cayali. HuallaK.'i, Ne^ro and 
Branco. Sjieiial iiartie.s penetrated inland and examined soils 
and agricultural possibilities particularly with a view to the cul¬ 
tivation of rubber and .sugar cane It.s leader, Dr. VV. L. Schurz, 
wa.s assisted by sjHcialisls from the U.S, Departments of C'om- 
rnerce and yXgricullure (among (hern Dr. C. F. Marbut of the 
Bureau of Soils) and from the business world, and by experts 
from Brazil, Bolivia and Peru. In ic^y; and ujjH the American 
(iecjgr.iphiial Society, in connection with its work of collecting 
source material for the new maj) of Hispanic America on the 
millionth scale which the Society is producing from original 
sources, sponsorcal two expeditions to the Amazon Basin. Joseph 
H. Sinclair, the leader of one of these* parties continued his sur¬ 
veys of the souric'.s of the Napo River begun in 1921 and located 
a new volcano. The cithcT, conducted by f). M, Miller, of the 
Soc iety's Sc hc»c>l of .‘‘Mirveying, macie reconnaissance surveys in 
Central Peru, including a topograjihic survey of the sources of 
the Maraficin. 

F.arly in n)25 Col P. W. Fawcett, British exjilorer, wath a small 
party left Cuyaba to explore the Xingu-T.ipajcVs regicai of Brazil. 
Alli'f some months news ceasrd to come frcjin the party and it 
was feared that they wen* lost. In icj^'.s Commanded (F M. Dyott, 
of I'digland. sailed from New \'ork wdth a relic-f party, retraced 
I'awcett's route for some distance and reported that he had 
found evidence- th.it the- party had been killc-cl b>’ Indians (X.) 

Him ioc;KAJ-in S. l-rit/, Journal of the I'ravrh and iMhors of 
Falhrr Samuel iritz in the River of the Amazons lielween and 

iTZh trims, atid edit l»v C. Isclnnindsun (102.*) ; J. A. VVdlliamson, Rni^- 
lish Colonies in Cuiiina and on the Amazon, 1604 leiOS (I. 

Micc t reagh, White Waters and Hhu k ; W. M. Medovern, yM«c;/c 

/‘(tilts and Inra Ruins (\()2‘]). 

Flora.— In divc-rsity of forms and profusion of individuals the 
plant life of the* Amazon rivc-r basin is i)robably the richest on the 
globe. W’ithin the area drained by this river system, si>ecies of 
practically every oecological tvpc- tind homes. Here most of the 
idiosyncrasies of the- plant kingdom an- in evidence, for this 
enormous territory presents a myriad-faced environment, and each 
face has its own pc-c uliar complc-ment of jdant inhabitants. There 
are fc-w parts of the c-arth's surface wht-re the struggle for c-xist- 
ence appe.irs so intense, for plants literally swarm hen-. 

Nearly all ly|)es of plant associations occur and many of these 
have native nainc-s, such as monte, montana (fon-st ), varzui 
(o\'er(!ovv forc-st ), curit he (swampy meaclow), campo, pampa 
(prairie or p,-irk like country), anjni;i] (araceous .swamp.s, mostly of 
the arborescc-nt n-lative of the calla-lily, Montrichardia arhorrs- 
Cftts), terra firtna (in Brazil, land r.irely, if evi-r, ovc-rflowed), ceja 
(bush, copse or chajrarral), pajonales (small grass lands), paramos 
and pnramillos (large atid small alpine meadows). 

The dominant feature of this area is the gre-at forest—an ex¬ 
panse of green-toppe-d columns that stretch from a 200m. front 
on the .Atlantic in an evc-r-widening angle, almost across the con¬ 
tinent to the snow-capped Andes. It rangc-s from the swampy 
tidewater mangrove thickets at sea-U'vel to the bush country that 
marks the tree limit on the Ancles at from 10.000 to le.ooofl. alti¬ 
tude, where the last arborescent remnants hug the sfre-am borders. 

'I'he most striking charactc-ristics of the.se vast woods are the 
comparative- absence of pure stands of any tree stx-cies; the pau¬ 
city of forest giants in large- groups; the division of the vertical 
height of the forest into storeys or floors on account of the mass 
effects of the various growths as regards size; the multitudes of 
vc-ry (lifierenl types, both as to form and habit, jumbled together, 
often in the most tangK-d confusion; the general absence of .sea¬ 
sonal leaf-fall and lowering time; the small (H-rcentage of soft 
woods; the number of tree forms with prop-roots or buttressed 
trunks; tlie long distance between the forest lloor and the first 
bratiche-^; the absence of great ma.sses of lloral colour and, com¬ 
paratively speaking, the light colour of the bark. 

In the lemiierate zones, solid forests of one or a few species are 
characteristic, so that they are designated under the name of their 
dominant species, such as oak or pine fore.sfs. On an acre of 


Amazon forest, in most regions, scores of .species occur, but only a 
few individuals of each, although there are considerable areas that 
might be called laurel forests. 

Palms, myrlle.s. laurels, acacias, bignonias, cc-drelas, cecropias, 
ro.sewoods, bombacaceas. Brazil-nuts, rubber tree.s, figs, purple- 
hearts and dozens of others often grow on one small area. Within 
a half-mile s(juare, Agassiz counted 117 different wcwl.s. In scime 
regions, particularly rain forest on certain mountain slopes, tree- 
ferns add to the variety. Conifers are practically absent. 

In general, forest giants stand alone and arc- consiucuous against 
the sky-line because they number so few. They rarely exceed 
200ft. and probably the average tree height of the larger growing 
species is not over 100 feet. Examples of specie.s that attain the 
greatest height are the Brazilian ciwv-tree or massaranduba (Minm- 
sops huberi), the silk-cotton (kapok) or samauma (('eCii 
sp ), pail d'arco (Treoma sp.), barori (Symphonea sp.), Brazil- 
nut or castanheira (Bcrt/iolletia sp.), and the cream-nut or sapu- 
eaia (Lecythis ollaria). Species of fig and garlic trees ((dallesia) 
also reach huge projwri ions. As one stands in the midst of a 
typical section of the Amazonian wilderness, nothing is ])crhaps 
more impre.ssive or full of greater contrast than the changing 
scenes (iresented as one glances from the forest lloor to its blue- 
api-rturc-d. sky-faced ceiling. 

Often the lloor level is covered by a mosaic of carpet forms 
(selaginellas, acanlheas, thalias, ferns and bromeliads), beautitul 
both in design and colour. Beneath the willow-like Te.ssaria 
thickets on the .sandy river flats meibomias form e.vtensivc mats, 
(lorgeous-hued amaryllids flower in clumps here and there. (Jur 
grc-enhou.se lantana is a colourful fragrant weed. Sprays of v.arious 
orchids cling to sticks, logs and .sm.ill twigs. Several diminutive- 
species remincl one of liny ycllow\ bi'owm-splotchi-d pansy sprays 
made up with ecjually delicately dimensioned iri.s leaves. Be¬ 
gonias, various in foliage and flow-er colour, are common. Pro¬ 
fusions of fallc-n llowc-rs in brilliant vi\-id shades of red, orange-, 
yellow and pink frecjuenlly cover many sejuare yards, l-'luwering 
trunks of the wild chocolate, huge buttresses of various forest 
giants, prop roots of certain palms and many vines and shrubs 
carry the eye upward to where they branch and leaf. 

The second level is where the bushes, tall herbs and slender 
walking-stick palms flower, leaf and reach their ma.ximum height. 
Red and yc-llow' heliconias wdth their enormous barTana-Iike leaves 
produce luxuriant troincal effects. Slender palms, with orange 
yellow panicles of male flowers, scent the glades. If fortune fa¬ 
vours the visitor, the more- ojicn areas may be floriferous with the 
fugitive plum-like bloom of hirtellas and eugenias, or with the 
riambering types of pink and yellow orchids, sometimes with 
sprays 5ft. long. Along the river fronts in the higher altitudes 
(2,000 to 3,oooft.), calliandras with their profusion of brilliant 
henna-red cockades leave an unforgettable impression. Other typ¬ 
ical plants of thi.s level in some regions arc the panama-hat jilant 
{toifiiilla), the ivory-nut-palm {tat^ua), various passion-flowers and 
bignoniad vines, papayas and cassavas. 

Still further the eye ascends to meet the crowns of the various 
shade-loving trees that form the third storey of the Amazonian 
forest. These include numerous sjiecies of palms (Mauritia, 
Euterpe, Attalea, Guiliehna, Iriartea), the chocolate-tree, the* 
ant-protected tree member of the buckwheat family, Triplarh 
or palo de santo, besides hordes of perching orchids, pipers, ferns, 
cacti, tradescantias, bromeliads and aroids. I'inally there is the 
canujiy that fronts the sky, where the sun-loving vines, pcrchers 
and larger trees flower and fruit. 

Although the valley lies wholly within the tropics, on account 
of the range in altitude, temperate as well as tropical plants occur, 
and every marked change in elevation results in a consequent 
change in the characteristic sfiecies. The greatest differentiation 
in plant life between the various areas is found, generally speak¬ 
ing, on the outer edge or rim of the basin, where the streams start 
and the mountain spurs are barriers to the mixing of floras. Hence 
each mountain valley may have a distinctive flora, and the greater 
the distance from the delta, in general, the more varied the vege¬ 
tation over large areas. In some of the peripheral Andean regions, 
the ascent is so rapid that within a few miles tropical, subtropical 
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and temperate climates are experienced. Bananas, coffee and 
oranges are grown on the valley floor, while toward the top of 
the mountain, the climate makes potatoes and barley successful 
crops. Tropical and temperate types under such conditions are 
present in strange companionships, such as the trail-side alder 
loaded with bright-flowered, perching bromcliads, cousins 
of the pineapple. 

The region of the Amazon basin richest in flowers and colour 
is the ceja or bush country that fringes the tree limit on the 
eastern flanks of the Andes. Many of the i)lants recall the tem¬ 
perate zones, although the species are generally different. Lupines, 
gentians, barberries, fuchsias, viburnums, lycopodiums, buddleias, 
raspberries and clematis are tv’pical types. 

The high altitudes arc treeless and often bleak, barren, stony 
and full of moors. Grasses {Stipa, Festurn, Calama^rostis) and 
rushes bulk large, while here and there peculiar relatives of the 
pineapple (Puya, Pourreiia) form small colonies, sentinel-like in 
habit. Yareta (Azorc.lla), a moss-like cushion plant of the carrot 
family, furnishes the dwellers in the higher altitudes with part of 
their fuel. Potatoes, barley, broad beans and native root crops 
thrive. A lichen (Leennora suhfusca), growing at i,S,oooft., is 
said to be (he highest altitude reached by plants in the.se regions. 

Between the forc.st and the low water-line, particularly on the 
upper Amazon and many of its soulhern tributaries, hut not on 
the Rio Negro and other “black water” rivers, large areas, often 
a mile or more in width, are dominated by the tall plumed cane- 
grass, enna brava, a giant relative of the well-known pampas- 
grass. Forest and river usually meet on the “black w\atcr” rivers, 
and small streams of thi.s character are often completely arched by 
the jungle flora of tree and vine. The grass J.inds largely lie 
between the forested N’alleys of the tributaries or at their head. 
For the most part, fbey arc p:ob-like in character, sprinkled here 
and there either with single trees, or with islands of forests from 
lac. to loac. or more in extent. Marshy, sluggish, plant-choked 
streams drain th(;m. Cannas, water-lettuce, water-hyacinth and 
azolla cover enormous underwater areas, while much of the up¬ 
land recalls a temperate prairie. 

Some of the most valuable economic plants are indigenous 
to the Amazon valley. In addition to those already cited, mention 
should be made of quinine, cacao, cassava {Manihot utilitissima) 
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The interior of a native hut in the amazon basin showing the 

SLEEPING ARRANGEMENTS OF THE WAIWAI INDIANS OF NORTHERN 
BRAZIL 

from which tapioca is derived, sarsaparilla, ipecaemnha (the 
source of ipecac), copaiba, tonka-beans for flavouring tobacco, 
arnotto {Bixa orellana) for colouring butter and cheese, Para 
rubber (flevea), balata, rosewood, snakewood, guava, calabash, 
coca from which cocaine is derived, chirimoya (one of the world’s 
premier fruits), beans, pineapple and probably the tomato and 
potato. The giant water-lily (Victoria regia) is not uncommon 
throughout the basin below 1,000ft. altitude, while here the 
Brazil-nut, bignonia and the potato families attain their greatest 
development. 
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Fauna.—Although the fauna of the Amazon valley is note¬ 
worthy for the variety and number of its genera and species, it 
is very deficient not only in species of the larger mammals but 
also in the individuals of these comparatively few .species. In 
contrast to other regions of the world, a large percentage of the 
mammals are tree-dwellers. None of them will attack man un¬ 
provoked, under ordinary circumstances. The monkeys are all 
arboreal and are common below' 3,000ft. altitude. The best known 
are the red howlers, or guaribas, which make the great forest 
resound with their morning and evening chorus. Other common 
species are the spider, night, saki, marmoset, titi and squirrel- 
monkeys. A scarlet-faced, almost tailless species occurs near 
Ega. All forms are hunted and eaten by the aborigines. There 
arc six species of the cat family, among which are the jaguar, 
puma or cougar and the ocelot. A small fox or fox-like dog lives 
on the prairies. A species of Procyon is described as a crab-eating 
racoon, and the two species of coati (Nasua) also belong with the 
racoons. The junauhy (Icticyon) or cachorro de matlo com¬ 
bines the characteristics of a dog, badger, martin and beaver. 
Other Amazonian carnivores are the papa-mcl (Galictis), kinkajou, 
otter, grison or ferret (Grisoma) and weasel (Putorius), the latter 
rather rare. 

This region is particularly rich in rodents, the largest rodent 
species in the world, the capybara, being indigenous and common 
along the .stream banks. It is .said to attain a length of over 3ft. 
and a weight of over 50 kilograms. Other common rodents are 
the paca {Coelogenys), ciitia or agouti {Dasyprocta), sauia or 
spiny rat, toro (Lonchervs)^ several specie.s of squirrels, rats and 
mice, and two species of porcupines. Paca meat is highly 
e.steemed, but the capybara and a number of other forms are 
frequently used as food. 

The largest animal is (he ant a or tapir, which makes its home 
in the giant cane-brakes along the streams. There are two sjiecies 
of iwccary (Dicotyles). One of these, the queixada or porev de 
mat to, lives in bands of 100 or more and twice invaded the small 
city of Obidos. 

Five species of armadillos or tatu occur, both the giant and the 
pygmy .species being represented. The former reaches a length of 
3 feet. Of the three species of ant-eaters, two of them are tree- 
dwelling, while the giant ant-eater or tamandua bandeira is 
generally a prairie animal. The two sloths arc both forest forms, 
and one species lives largely on cecropia leaves, while the other 
has a more varied plant diet of foliage and fruit. The flesh of the 
latter recalls mutton. 

Four species of deer are found on the prairies and neighbouring 
woods, and thousands of hides are exi^orted. The three sjiecics of 
opossums range in size from the inucura, as large as a cat, to the 
mouse-dimensioned viucnra chichica with large eyes. 

Bats by the million fan the Amazon niglit air, and represent 
numerous siiecics and genera. Among them arc the blood-sucking 
vamiiircs (Dysopes, Pliyllostoma), although these are by no 
means as dangerous as we are led to infer from travellers’ tales. 

The sea-cow or manatee is common in the lakes ^nd hunted for 
its meat, which resembles pork. It is one of the most peculiar 
mammals of the region, with its cow-like face, its small eyes and 
its two large, well-developed pectoral mammae. Frc.sh-water 
dolphins of several species disport themselves in small schools. 

The Avifauna is exceedingly rich. The great valley teems with 
species, genera and individuals. Vultures are the universal scav¬ 
engers and always alert for work. Morning and evening the 
parrots and macaws, two by two, in brilliant aerial processions, 
fly to and from their feeding grounds, their gorgeous plumage 
flashing in the sun, and their raucous voices calling out (heir 
presence. Toucans cry at sundown a discordant plaint from 
some tali, trail-side tree. Through the day the hangnests or 
caciques quarrel in trees where their nests swing by dozens. Doves 
of various species dolorously coo through the hot afternoons. 
Hawks and eagles scream from dead tree stumps. The forest 
aisles ring with the clear, silvery, metallic notes of the uird puru 
(Pachysilvia) . At sundown perdiz or tinamous call out as do our 
quail. At night the air vibrates with the “correos” of the goat¬ 
suckers and whip-poor-wills. Early morning is full of the clatter- 
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ing music of the pheasant-like pavas. Iloactzins screech in noisy 
flocks from stream-side brush. Then there is always the twittering 
of legions of small birds, the sound of busy woodpeckers and the 
guttural noises of various water-birds. I’arakeets fly about in 
great flocks, more common than our sparrows. 

Humming-birds are not so numerous at low altitudes in the 
main valley, but in the Andean headwaters region, especially in 
the bush country, they are a striking f<.-ature of the scene. One 
of the, common birds is the Clay-John or oven-bird, with its 
peculiar oven-shajH'd nest on a forked prairie-tree limb. 
Egrets roost be,side the campos lakes. Muscovy and teal duck.s 
swim about in c^uiet lagoons. In the marshes, the jabiru or great 
South American marabou stork is not an infrequent sight. There 
are two .species of geese. Herons, gulls, anhingas, cormorants, 
roseate spoonbills, scarlet ibises and jacanas arc among the com- 
pion water-bird.s. Gorgeous trogons, cock-of-the-rocks, cotingas 
and tanagers are natives, while on the prairies between the Mamorc 
and the lieni rivers the rhea or South American ostrich is found. 

Gne of the principal food supplies of the valley is the tarlaruga 
turtle (Podocnemis). The swamps, sluggish streams and lakes 
usually contain one or more specie.s of cayman. Lizards of vari¬ 
ous sizes and cohnjrs dart batk and forth across the trails. The 
snakes, relatively speaking, are not numerous, but representatives 
of both poisonous groups occur (Lacht'sis, CroUilus, Cophais, 
FAaps). The constrictors (Euncctcs, lipicratcs) reach huge pro- 
I)orlions, iK to 2olt. not being rare. Snakes, however, are not a 
prominent feature of Amazon life; perhaps the poisonous indi¬ 
viduals observed are not more than one in 20 or 30. One of the 
deadly Lachesis .s{)ecies (rattlesnake) is considered a royal dish 
by the Indian.s. The frogs and toads abound in vivid contrasts 
both in shape and tolouring; tliey are very noisy at night, and arc 
not as edible as temperate-zone frogs. 

The fish si)ecies of the Amazon have been estimated to be any¬ 
where from 521 to 1,800 or 2,000, but otfly a few of them are of 
economic importaiue. Of these, the pirarucu is the most sought 
after. The scales of one spei ies are utilized for making arlilicial 
flowers. In the half-covered forest pools, the electric cel is at 
home. Most of the streams are well stocked with the blood¬ 
thirsty piranha {Scrrasalmo). Giant cattish are common and 
sting ray.s are present. 

As to in.sects, their name in Amazonia is legion. Countless 
multitudes of ants work night and day. Their work varies with 
the species. Some are farmers like the saubas or leaf-cutters, 
others are always (»n marauding e.xpeditions, while still others 
live in certain types of trees, and sting as well as bite. Termites, 
the so-called “white ants,” abound and cause great destruction to 
nearly anything of wood. Fireflies with yellow, red and green 
lights make toy fairylands of little brooks, while a host of other 
insert.s by various devices, depending on the region, turn a para¬ 
dise into purgatory. I'he bees are stingless, but hornets and 
was[)s are plentiful. Titanus f^iganteus, the largest beetle known 
(5-6in long), is native. The larv'ae of some of the palm-beetles 
are relisheil when fried. Cockroaches are ever-present. Part of 
the afternoon and evening music is furnished by several species 
of cicadas, one of which sounds like a shrill steam whistle. Centi¬ 
pedes, scorpions, ticks, red bugs and giant spiders are often met 
with. Finally there are the moths and butterflies, hundreds of 
kinds and thousands of individuals, in marvellous assortments of 
brilliant colours and patterns, \^’ithin an hour's walk of Para, 700 
species have been coUceted, as comj)ared with 321 species for all 
Europe. Around £ga, Bales collected 7,000 s{>ecies of insects, of 
which 550 wore species of butterflies. 

HiBi.r()GK.\T>Tnr.‘—Paul Lc Cointc, L'Amazonie brhilienne, Le pays — 
$es hi}t>itiints, srs tfssourrtfs, notes et statistiques jusqu'en iq2o; 
H. W. H.'itcs, Naturalist on the River Amazon; Richard Spruce, Notes 
of a Botanist on the Amazon and the Andes; A. R. Wallace, 
Narrattve of Travels on the Amazon, etc.; K. F. P. von Martius, 
A. W. Fichirr and I. Urban. Flora Brasitirnsis; Janies Orton, The 
Andes and the Amazon; O. K. White. The Amazon Valley, Naturalists' 
Cvade to the Americas. Theodore Roosevelt, Through the Brazilian 
Wilderness (1014) ; H. M. Tomlinson, The Sea and the Jungle (igia): 
J. F. Woodrofle, The Vpper Reaches of the Amazon (1Q14); and 
Recenseamento do Brazil (1923) by the director general of statistics, 
Rio de Janeiro. (O. E. W.) 


AMAZONAS, the extreme northwestern and largest stale of 
Brazil, bounded north by Colombia, Venezuela and the territory 
of Rio Branco ig.v.), east by the state of Para, south by the 
state of Mato Grosso, Bolivia and the territory of Acre, and 
west by Peru and Colombia. Areal losses sustained through the 
creation of the territory of Rio Branco in Sept. 1943 reduced the 
size of the state to 608,430 sq.mi.; pop. (derived from 1940 cen- 
.sus;, 438,230. Approximately two-thirds of the inhabitants are In¬ 
dians who are subject only in .small part to government control. 
In the humid tropics, the state occujiies an immense plain, densely 
wooded and traversed by innumerable rivers, whose flood plains 
are subject to extensive annual inundations. 

The principal commercial pi;oducts are rubber, cacao and nuts; 
cattle are rai.scd on the elevated grassy plains of the north, west 
and southwc.st, while curing fish and collecting turtle eggs for 
their oil give occupation to many people on the rivers. Maize, 
manioc, rice and various fruits are produced for domestic needs. 
The capital, Manaus, is the only city and port of general com¬ 
mercial importance in the state; it is situated on the Rio Negro, 
10 mi. above its junction with the Amazon, about 1,000 mi. from 
the sea. Manaus became a centre of population during the rub¬ 
ber boom which ended in 1910, and maintained its population in 
spite of the collapse of the industry. In ig.-jo (he population w\as 
O7.866 (miniicipio ioo,30j). There is but one railw'ay in the 
state, the Madeira-Mamore line built around the 200 mi. of 
rapids {cachociras) on the Madeira river. Transportation de¬ 
pends ii[)()n the Amazon river and its tributaries, the Madeira, 
the Purus, the Jutai, the Jurua, the Rio Negro and others, a 
total of some 7,500 mi. of navigable waterways. Up to 1755 
all the Portuguese territory on the Amazon formed part of the 
capitania of Para. The uppem districts were then organized into 
a separate capitania, callccl S. Jose do Rio Negro, to facilitate 
admini.stration. When Brazil became independent in 1822, Rio 
Negro was overlooked in the reorganization into provinces, and 
reverted, notwithstanding the protests and an attempted revolu¬ 
tion ('1832') of the people, to a state of dependence upon Para. 
In 1S50 autonomy wa.s lAited by the general assembly at Rio de 
Janeiro, ami on Jan. i, 1852, the province of Amazonas was for¬ 
mally installed. In 1889 it became a federal state in the Brazilian 
republic. A governor is chosen by direct election for four years 
and is ineligible for immediate re-election. A single-chambered 
h'gislature of 24 members elected for three years c.xists. For pur- 
jioses of internal administration the state is divided into 26 munici¬ 
palities. The increa.sed demand for rubber as a result of World 
War II revived the wild rubber industry of the Amazon basin, 
and thou.sands of rubber workers entered the region by way of 
Belem and Manaus. 

AMAZONAS, a department of northern Peru, on the east¬ 
ern slopes of the Cordillera between the departments of Loreto 
and Cajamarca, with Ecuador on the north (area, 13,947 sq.mi., 
estimated pop. 1940, 89,560). The northeastern part of the terri¬ 
tory' is a low-lying equatorial virgin forest inhabited by Indian 
tribes. The southern provinces, where the few towns are located, 
arc more rugged. The capital, Chachapoyas, at an altitude of 
7.600 ft., with (1940) 5,494 inhabitants, has a warm, malarial cli¬ 
mate. The chief industry is the plaiting of very fine “Panama” 
hats. In valleys and on lower slopes, sugar, cotton, coffee, to¬ 
bacco, cacao, coca and cereals grow luxuriantly. Rainfall is 
abundant throughout, and the rivers, tributaries of the Maranon 
which crosses the department, arc navigable for canoes and rafts; 
trails are usually impassable. The great Maranon, parent of the 
Amazon, crosses the eastern Cordillera at the Pongo de Manse- 
riche (4*^ 30' S.), a nanow gorge only a few hundred feet wide. 
The mountains are rich in minerals, but remoteness from markets 
as well as lack of transportation facilities make these resources 
of little value. In spite of the rapid progress Peru has made in 
the construction of highways after 1937, there were in 1943 no 
interdepartmental highway's in Amazonas, nor any railroads. 

AMAZONAS, a territory belonging to Venezuela, and occupy¬ 
ing the extreme southern part of that republic, adjoining the Bra¬ 
zilian state of Amazonas. Area 67,857 sq.mi., pop. (exclu¬ 
sive of about 43,400 unassimilated Indians) 3,728 in 1941- 
It lies partly within the drainage basin of the Orinoco and partly 
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within that of the Rio Negro, an affluent of the Amazon. The 
territory is covered with dense forests and is filled with intricate 
watercourses, one of which, the Casiquiare. forms an open com* 
munication between the Orinoco and the Rio Negro and is navi* 
gable for large canoes. The capital of the territory is Atures 
(Puerto Ayacucho) on the Orinoco river. 

AMAZONS, a legendary nation of female warriors, said to 
have lived in Pont us near the shore of the Euxine sea, where 
they formed an independent kingdom under the government of 
a queen, the capital being Themiscyra on the banks of the River 
Thermodon (Herodotus iv. 110-117). From this centre they 
made numerous w^arlikc excursions—to 
Scythia, Thrace, the coasts of Asia Minor 
and the islands of the Aegean, even pene¬ 
trating to Arabia, Syria and Egypt. Ac¬ 
cording to one account, they originally 
came to tJie I’hennotlon from the Palus 
Maeoli.s (Sea of Azov). No men were 
permitted to reside in their country; but 
once a year, in order to prevent their race 
from dying out, they visited the Gar- 
garcans, a neighbouring tribe. The male 
children who were the result of these visits 
were either pul to death or sent back to 
their fathers; the females were kept and 
brought up by their mothers, and trained 
in agricultural pursuits, hunting and the 
art of war (Strabo xi. p. 50.3). 

The Amazon.s appear in connection with 
several Greek legends. They invaded 
Lycia, but were defeated by Bcllcrophon 
(Iliad, vi. 186). They attacked the Phryg¬ 
ians, who were assisted by Priam, then with her battle equip- 
a young man, though later they took his Vatican 

side against the Greeks under their queen, 

Pcnthesilcia, who was slain by Achilles (Virgil, Ae7t, i. 490). One 
of the tasks imposed upon Heracles by Eurystheus was to obtain 
jiosscssion of the girdle of the Amazonian queen, Hippolyte. He 
was accompanied by his friend I'hcseus, who carried off the 
princc.ss Antiope, .sister of Hippolyte, an incident which led to a 
retaliatory invasion of Attica, in which Antiope perished fighting 
by the side of Theseus. They arc heard of in the time of Alexander 
the Great, and Porapey is said to have found them in the army of 
Mithriclates. 

The origin of the story of the Amazons has been the subject 
of much discussion. While some regard them as a purely mythical 
Ijeople, others assume an historical foundation for them. The 
deities worshipped by them were Arcs (who is consistently as¬ 
signed to them as a god of war, and as a god of Thracian and 
generally northern origin) and Artemi.s, not the usual Greek god¬ 
dess of that name, but an Asiatic deity in some respects her 
equivalent. Another theory is that, as the knowledge of geography 
extended, travellers brought back reports of tribes ruled entirely 
by women, who carried out the duties which elsewhere were 
regarded as peculiar to men. Hence arose the belief in the 
Amazons as a nation of female warriors, organized and governed 
entirely by women. It has been suggested that the fact of the 
conquest of the Amazons being assigned to the two famous 
heroes of Greek mythology, FIcracles and Theseus, shows that 
they were mythical illustrations of the dangers which beset the 
Greeks on the coasts of Asia Minor; rather, perhaps, it may be 
intended to represent the conflict between the Greek culture of 
the colonies on the Euxine and the barbarism of the natives. 

In works of art, combats between Amazons and Greeks are 
placed on the same level as, and often assiKiated with, combats 
of Greeks and centaurs. Their arms were the bow, s{)ear, axe, a 
half shield, nearly in the shape of a crescent, called pelta, and in 
early art a helmet, the model before the Greek mind having 
apparently been the goddess Athena. In later art they approach 
the model of Artemis, wearing a thin dress, girt high for speed; 
while on the later painted vases their dress is often peculiarly 
Persian—that is, close-fitting trousers and a high cap called the 
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kidaris. The battle between Theseus and the Amazons is a 
favourite subject on the friezes of temples (e.g., the reliefs 
from the frieze of the temple of Apollo at Bassae, now in the 
British Museum), vases and .sarcophagus reliefs; at Athens it 
was represented on the shield of the statue of Athena I’arthcnos, 
on wall-paintings in the Thesnim and in the Poikile Stoa. 

In the i6th century the Spanish explorer Orellana asserted 
that he had come into conflict with lighting women in South 
America on the river Maranon, which was named after them 
the Amazon ((;.i'.) or river of the Amazons, although others 
derive its name from the Indian amasscyna (boat-destroyer), ap¬ 
plied to the tidal phenomenon known as the “bore.” The exist¬ 
ence of “Amazons” (in the sense of fighting women) in the army 
of Dahomey (q.v.) in modern times is certain, but they arc said 
to have died out during the French protectorate. 

Sre H. L. Krause, Die Amazortensugr (iKo.O ; P. I.acotir, LfS 
Amazones (igoi); articles in l’auly-Wis.so\va's kcnlenryklopddie and 
Roscher’s Lexikon der Mythologie; Grote, Hist, oj Greece, pt. i. ch. xi.; 
L. Whibley, Companion to Greek Studies (1910). 

AMAZON-STONE or Amazonite (named from the Amazon 
river, its supposed locality), a brigiit green variety of rnicro- 
cline fel.spar (which see) olitained from Miask in the Ilmen 
mountains, Russia, and at Ihke.s J'eak, Gulorudo, and in Mada¬ 
gascar. 

AMBAC A: see Angola. 

AMBALAVASI: Castk. 

AMBARVALIA, an annual festival of the ancient Romans, 
occurring in May, usually on the agth, the object of which was 
to .secure the growing crops against harm. The priests were the 
Arval Brothers (q.v.), who conducted the victim.s—ox, sheep and 
pig (suovetaurilia) —in jiroccssion with [iruyer to Ceres round 
the boundaries of the ager Roman us. As the extent of Roman 
land increased, this could no longer be done, and in the Acta of 
the Fratres, which date from Augustus, this proces.sion is not 
mentioned; but in X'irgil, Georg., i. .338 ct seq., and in Cato’s dc 
Re Rustka (141 ) we have full details and the text of the prayers 
used by the Latin funner in thus “lustrating” his own land. The 
Christian festival which seems to have taken the place of thc.se 
ceremonies is the Rogation or Gang week of the Roman Catholic 
Church. The perambulation or beating of bounds is probably a 
survival of the same type of rite. 

See W. W. Fowler, Roman Festivals (1899). 

AMBASSADOR, a public minister of the first rank, ac¬ 
credited and sent by the head of a sovereign Slate as his personal 
representative to negotiate with a foreign Government, and to 
watch over the interests of his own nation abroad. I’he power 
thus conferred is defined in the credentials or letters of credence 
of which the ambassador is the bearer, and in the instructions 
under the sign-manual delivered to him. The credentials consist 
of a sealed letter addressed by the .sovereign whom the ambas¬ 
sador represents to the sovereign to whom he is accredited, and 
they embody a general assurance that the sovereign by whom the 
ambassador is sent will confirm whatever is done by the ambas¬ 
sador in his name. In Great Britain letters of credence arc under 
the royal sign-manual, and are not countersigned by a minister. 

It was agreed by the Congress of V'icnna, 1815, that three 
classes of diplomatic agents should be recognized; and a fourth 
class was added by the Congress of Aix-la-(-hapclle. There are, 
therefore, now four das.se.s of diplomatic agents: 

(1) Amba.ssadors, including papal legate.s and nuncios, who 
enjoy the highest rank and are deemed to reprc.sent the [person 
and dignity of the sovereign or head of their State, and who are 
entitled to personal access to the sovereign or heaeJ of the State 
to which they are accredited; 

(2) ministers plenipotentiary and envoys extraordinary, in¬ 
cluding papal intcrnuncios, who are accredited to the head of the 
State, and,may also be resident, but who do not represent the 
Iverson and dignity of the head of their own Slate; 

(3) ministers resident, who are accredited to the head of the 
State, but rank below the last class in their official position and 
dignity; and 

(4) Charges d'affaires who are accredited by the Minister of 
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Foreign Affairs to the Minister of Foreifjn Affairs and who may 
f)e a|JiK)inted ad hoc or ad interim. It was also agreed that diplo¬ 
matic agents of the same class should take precedence accortling 
to the date of the presentation of their credentials, hut in Catho¬ 
lic (ountries (except in France since the abrogation of the con¬ 
cordat) precedente is usually given to the papal legate. The 
senior minister is the doyrn or dean ol the “diplomatic corps,” 
and it is his function to see that the diplomatic privileges and 
itnmunitie.s are duly oliserved. 

Arnhas.satlors were formerly accredited only to States enjoying 
royal htiiiour. Later they were act redited also to rt‘puhlits re¬ 
garded as of ecjual rank. Hy an ac t of C'ongress in 1S03 the Presi¬ 
dent of the I'nited States wa.s em[)ow’ere(l to accredit ambassadors 
to the (.Itetit Powers, (dreat lirilain .sends diplomatic agents of 
the first (lass only to 11 Slates, Argentina being the last so 
promoted. 

An ambasstidor, however, unless specially armed with pUmary 
authority, (anno! decide any (luestions beyond his instructions 
without reference to his government. Thus Lord Londonderry 
(Lord Stevwirt), who repre.sented Great lirilain at the confer¬ 
ences of I’ropp.'iu in iSjo and Laibach in i8ai, had not the same 
.standing as the plenipolentiaries of the other Powers jjresent, and 
eflorts wr-re even made to exclude him from .some of the more 
important discussions in conseijuence, not on the ground of 
inferior rank, but of defective powers. For the special immunities 
and iirivileges of ambas.sadors sec FxTnRKiTOKiAi.iTY and DiPi.o 
MACY. See also the hitter for the history of the subject. 

BiHi.iociiAi’ifY.— Charles (h* Martens, Mannrl diplomatiqur. (Paris, 
new ed. iH()8). Sn- al.so Henry Wheaton, Hist, of the Lau> of 
.Wilions (New York, 1845); Sir 10 . Sutow, A Guide to Diplomatic 
/’tartier (igj.’). 

AMBASSADORS, CONFERENCE OF. The term has 
been used in times past to denote the sessions or reunions of am¬ 
bassadors at a certain centre, generally for the period of the exc- 
(Utican of a trcaity. The best example of this is the Ambassadors’ 
Gonfereiue which .sat at J’ari.s and Vienna during 1S15-26. After 
the World War a similar conference meeting at Paris became one 
of the organs concerni’d with the execution of the Ver.sailles 
'Freaty. It consisted of the representatives of Great Britain, 
I-ranee, Italy and Japan, with the American Ambassador attend¬ 
ing in the cajiacity of a spectator after 19:1. Many of the tech¬ 
nical decisions under the treaties were actually taken by the 
ambassadors, and in a large number of caseg important interpre¬ 
tations were given. 

It i.s ditlicult to give details of their activities when so much 
mystery obtained concerning them. Except in the case of Mcmel 
and the plebiscite areas, the complicated frontiers of I’oland, left 
unsettled l)y the Peace Conference, were decided by the ambassa¬ 
dors. They also reorganized the frontiers established between 
Poland unJ Russia by the agreement of Riga. The most impor¬ 
tant function performed by the Arnba.ssadors’ Conference was 
undoubtedly in Oct. loji, when the cx-Emperor Karl for the .sec¬ 
ond time returned to Hungary with the intention of regaining his 
crown. The “Little Entente” (Czechoslovakia, Yugoslavia and 
Rumania) threatened very strong measures against Hungary. 
Hut, largely as a result of the ambas.sadors’ intervention, Karl 
was arrested (Oct. 24), and a law was passed by the Hungarian 
Parliament which abrogated his sovereign rights (Nov. 3). 

Its action in 1923, in connection.with the Corfu incident, 
brought the conference into some discredit, and shortly after he 
became prime minister, Ramsay MacDonald announced that its 
powers would be limited to the execution of the Versailles 
Treaty, and this policy .seems in effect to h.ive been continued. 

Hnii.iiHJKAriiv.—H. W. V. Temperley, ///.vf(jry of Pence Conference 
(11)24); A. J. Toynbee, Survey of International Affairs, iQ20-2y 
tJQ2S)- 

AMBATO or ASIENTO DE AMBATO, an inland town of 
Ecuador, capital of the province of Tungurahua, So mi. S. of Quito 
by the highway, and near the northern fool of Chimborazo. Pop 
(i()42 estimate) 20,796. The town stands in a bowl-like depres- 
.sion, S.435 ft. above sea-level, surrounded by steep, sandy, Bar¬ 
ren mountains, and has an etjuable climate. Tlie immediate en¬ 


virons are fertile and produce a variety of fruits, but the sur¬ 
rounding country is arid and sterile, producing scanty crops of 
barley, Indian corn and jxta.se. The town is known throughout- 
Fa uador for it.s manufacture of boots and shoes, and for a cordage 
I made from eahuya, the fibre of the agave plant. Ambato was de- 
! stroyed by an eruption of Cotopaxi in 16(98, and has been badly 
damaged two or three times by earthquakes. 

Ami'.ato is also the name of a range of mountains in northern 
Argentina, being a sjiur of the Sierra de Anconquija crossing the 
province of Catamarca from north to south. 

AMBER, a ruined city of India, the ancient capital of Jaipur 
Stale in the Rajputana agency. The name of Amber is first men¬ 
tioned by ITolcmy. It was founded hy the Minas and was still 
llourishing in a.d. 967. In 1037 it was taken by the Rajputs, who 
held it till it was dc'.serted. In 172S it was supplanted by the mod¬ 
ern city of Jaipur, from which it is 5111. distant. The picturesque 
situation of Amber at the mouth of a rocky mountain gorge, in 
which nestles a lovely lake, is enhanced by the beauty of its archi¬ 
tecture. The old palace begun by Man Sing in 1600 ranks second 
only to Gwalior. The chief building is the Diwan-i-‘Am, built by 
Mir/.a Raja, the pillars of which are still plastered over with the 
stucccj with which Mirza had had them covered to avert the anger 
of Jahangir; for the emperor had been told that the sculptures on 
them eclipsed the marvels of the imperial city. 

AMBER, a fossil resin much used for the manufacture of 
ornamental objects. The name comes from the Arabian anhar, 
[irobably through the Sparii.sh, but this word originally referred to 
ambergris, which is an animal substance quite distinct from j^ellow 
amber. 'Fhc jiroperty w'hich amber i)()ssesscs of acquiring cdec- 
triial charge by triction is first rt'corded by Thales of Miletus, 
and suggested the word “electricity” from the Greek, r]\tKTpou, a 
name a))plied, however, not only to amber but also to an alloy of 
gold and silver. 

Amber is not homogeneous in composition, but consists of s'ev- 
eral resinous bodies more or less soluble in alcohol, ether and 
chloroform, associated with an insoluble^ bituminous substance. 
The average composition of amber leads to the general formula 
C,f.H;„ 0 . In concentrated sulphuric acid finely powdered amber is 
pierfecily soluble even in the cold, and it is completely decomposed 
by boiling nitric acid. Heated rather below 3^0"C. amber suffers 
decomposition, yielding an “oil of amber” and leaving a black resi¬ 
due which is known as “arnljer colophony,” or “amber pitch”; 
this forms, when dissolved in oil of turpentine or in linseed oil, 
“amber varnish” or “amber lac.” True amber yields on dry distil¬ 
lation succinic acid, the pro[iortion varying from about 3 to 
and being greatest in the pale opaque or “bony” varieties. The 
aromatic and irritating fumes emitted by burning amber are 
mainly due to this acid. True Baltic amber is distinguished by its 
yield of succinic at id. for many of the other fossil resins which are 
often termed amber contain cither none of it, or only a very small 
l)rop>ortion; henc(; the name “succinite” proposed by Prof. J. D. 
Dana, and nc>w commonly u.sed in scientific writings as a specific 
term for the real Prussian amber. 

The physical characters of amber are in every respect those of a 
resin. It is perfectly amorphous, as is .‘thown by the recent X-ray 
investigations of Prof. 1 '. Rinne. It occurs in irregular rounded 
nodules having the form of rods, drops, plates, etc., and never in 
masses bounded by plane surf.aces. The specific gravity of amber 
ranges from 105 to mo; the substance is thus only slightly 
heavier than water. It.s hardness. FI — is a little gre-ater than 
that of gyiisum, and it is therefore just not pjossible to scratch it 
with the finger-nail. It is harder than most other resins but is not 
very brittle and can therefore be carved, worked on the lathe or 
bored with little dilTiculty. When rubbed on cloth amber becomes 
strongly charged with negative electricity, and attracts small light 
particles, it is also a very good insulator for use in electrical ap¬ 
paratus and is superior to sulphur because of its mechanical prop¬ 
erties. The colouring of amber is very uniform in character, no 
colour but yellow occurring in the great majority of specimens, 
though all shades of this colour, from the palest yellow to brown, 
arc known. 

The turbidity of certain kinds of amber is due to the inclusion 
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of groat numbers cf minute air bubbles. \ arious other enclosures 
are found in amber, some of which are of si>ecial significance. 
Drops of water sometimes occur, but enclosures of solid matter, 
either organic or inorganic, are more frequent. The enclosures of 
organic material, partly of vegetable and partly of animal origin 
are of great importance, as they have thrown much light on the 
llora and fauna existing at the time of the exudation of the amber. 

Amber is extensively used for beads and other small ornaments, 
and for cigarette-holders and the mouth-pieces of pipes. Small 
fragments, formerly thrown away or used only for varnish are 
now utilized on a large scale in the formation of “ambroid” or 
“pressed amber.” The pieces are carefully heated with exclusion 
of air and then compressed into a uniform mass by intense hy¬ 
draulic pressure. Rods of amber arc then obtained by forcing the 
mass of softened amber through holes in a metal plate. The prod¬ 
uct possesses practically the same phy.sical properties as natural 
amlxT. 

The greatest amber-j)roducing region is the promontory of 
Sainland in East Prussia, where the amber occurs in a marine 
glauconitic sand, known as “blue earth,” occurring in the Lower 
Uligotene strata. It appears, how’ever, to have been partly derived 
from yet earlier Tertiary deposits (Eocene) and it occurs also as a 
derivative mineral in later formations, such as the drift. Rolled 
pietes of amber may be ])icked up at various places along the cast 
coast of England and also on the coasts of Holland, Denmark, 
Sweden, in liornholm and other islands and in South Finland. 
\’arielies of amber differing slightly from succinite are found in 
Rumania, Sicily and Hurma. 

Him KiGKAniN .--TI. Conwonfz, Monof,raphic dcr hnithrhen Brrn- 
sleinbiiumr. (iS'^o) ; R. Klcbs, Guide to Exhibit of the German 
Ambrr Industry at World’s Fair (St. Eouis, 1904) ; G. E'. Kunz in 
Mineral Resources of the US. {11)04); Max Bauer, Precious Stones, 
Kii)/. fran.s. by 1 ^. J. Si)C’nc(r (1904); F. Kaiinhowen, “Dcr Bernstein 
in Ostpreussen” {Jahrb. cl. Konigl. Preu.ss. Gcol. Landcsanstalt fur 
i‘ji 4). For Burmese amber, ])apers by Fritz Nocflinp; and Otto Helm 
in Records of Geol. Surv. of India, vol. xxvi. (XS93) ; for British 
amber, Clement Reid in Trans. Norfolk Nat. Soc., vols, iii. (1884) and 
iv. (1S86). (W. A. W.) 

AMBERG, a town in Bavaria, formerly capital of the Upper 
Palatinate, on both sides of the Vils, qrm. E of Niirnberg 
by rail. Pop. (1939) 31,699. It has eleven churches; St, Martin’s 
(15th century) has good paintings and a tower 300ft. high. A 
former Jesuit monastery is now a grammar school and seminary. 
There is also a pilgrimage church on a hill (1,621ft.). The prin- 
(ipal manufactures arc enamels, ironmongery and machinery, gold 
objects and furniture. In the neighbourhood arc iron and coal 
mines. The Austrians defeated the French near Amberg in 1796. 

AMBERGRIS, a solid, fatty, inflammable siib.stance of a dull 
grey or blackish colour, the shades being variegated like marble, 
pos.sessing a peculiar sweet, earthy odour. It occurs as a biliarv' 
concretion in the intestines of the spermaceti whale {Physvtcr 
catodon), and is found floating upon the sea, on the sea- 
coast or in the sand near the sea-coast. It is met with in the 
Atlantic ocean; on the coasts of Brazil and Madagascar; also on 
the coast of Africa, of the East Indies, China, Japan and the 
Molucca islands; but most of the ambergris which is brought 
to England comes from the Bahama islands, Providence, etc. It 
is sometimes found also in the abdomen of whales, always in 
lumps of various shapes and sizes, weighing from one-half oz. to 
100 or more pounds, having a disagreeable smell, and hardening on 
cxjxosure to air. Its specific gravity ranges from 0-780 to 0-926. 
It melts at about 62°C. to a fatty, yellow, resinous-like liquid; 
and at 100° C. it is volatilized into a white vapour. It is soluble 
in ether, and in volatile and fixed oils; it is only feebly acted on 
by acids. By digesting in hot alcohol, a substance termed ambrein, 
closely resembling chole.sterin, is obtained, which separates in 
brilliant white crystals as the solution cools. 

The use of ambergris in Europe is now entirely confined to 
perfumery. In minute quantities its alcoholic solution is much 
u.sed for giving a “floral” fragrance to bouquets, washes and other 
preparations of the perfumer. It occupies a very important place 
in the perfumery of the East, and there it is also used in phar¬ 
macy and as a flavouring material in cookery. The high price 
it commands makes it peculiarly liable to adulteration, but its 


: genuineness is easily tested by its solubility in hot alcohol and its 
I uniform fatty consistence on being penetrated by a hot wire. 

AMBIDEXTERITY, the ability to use both the right and 
the left hand with equal ea.se (Lat. amhi both, dexter right- 
handed). Educationalists and physiologists frequently advocate 
the cultivation of ambidexterity in children on the ground that the 
brain-centres controlling the motor functions thereby become 
more highly dcvelopied. Since, however, the left hemispihere of the 
brain controls both the function of sjunnh and the motor func¬ 
tions of the right side, over-development of left-handedness has 
been known to cause speech imiiediment and must be tivoided. 

Sec F. W. Mott, 7 'he Brain and the Voice, in Speech and Sonft 
(lyjo); H. Macnaughton Jones, .Xmbidextcrity and Mental Culture 
(1914). 

AMBIENT (Lat. amhi, on both sides, ire, to go), surround¬ 
ing; a word implying a moving rather than a stationary encir¬ 
cling. It is used mostly in the phrase the “ambient air.” In 
astrology it means the sky. 

AMBIGU, a I'reiuh game of card.s in which a whist jiack 
with the court cards omitted is used. It is compo.sed of the char¬ 
acteristic elements of poker, bouillottc and i)iquet. 

AMBIGUITY, in law, is of two kinds, patent and latent. 
(1) I’atent ambiguity is that which is aiqjarent on the face of an 
instrument to anyone perusing it. In the case of a pxatent ambigu¬ 
ity parol evidence is admissible to explain only what has been 
written, not what it was intended to write {Ciarrurd v. Lewis 
j 1S82 I 10 (J.B. 19 . 30 ). Where it appears from the general context 
what the parties really meant, the instrument will be construed 
as if there were no ambiguity {Sayc and Sele'.^ ca.se 10 Mod. 46; 
De Rosaz,in the Goods of [1S77J 2 1 M 3 . 66)- (2) Latent am¬ 
biguity is where the wording of an instrument (on the face of it 
dear and intelligible) nsay at the .same time apply equally to two 
(lifierent things or subject matter.s. Latent ambiguity may be 
exiflaincd by parol evidence, as the ambiguity has been brought 
about by circumstances extraneous to the instrument {Doc D. 
Thomas v. Beynon [1B40] 12 Ad. and E. 431 ). But a contract 
that is void for uncertainty will not be rendered certain by part 
performance (IFaWag and Gillow v. Thompson [1013] 20 T.L.R. 
154 C.A.). (Sec also Contract; F'vidf.nce; PRiNcirAL and 
Agent. ) 

AMBIORIX, prince of the Eburoncs, a tribe of Belgian Gaul. 
Although Caesar (() v.) had freed him from paying tribute to the 
Aduatuci, he joined Catuvolcus (winter, 54 n.c.) in a rising 
against the Roman forces under (J. Titurius Sabinus and L. 
Aurunculeius Cotta, and almost annihilated them. An attack 
on Quintus Cicero (brother of the orator), then quartered with 
a legion in the territory of the Nervii, failed owing to the timely 
apxpcarance of Caesar. Ambiorix is said to have found safety 
across the Rhine. 

Bibmograpjiy. -Caesar. Bell. Gall., v, 26-51, vi. 29-43, viii. 24; Dio 
Cas.sius xl. 7-11; FJorus iii. 10. 

AMBLESIDE, pnirish and town of We.stmorland, England, a 
mile from the head of Lake Windermere. Population (1931 ) 
2,343. R is beautifully situated among the bare hills surrounding 
the richly wooded valley of the Rolhay. The hills are Wansfell on 
the east, Loughrigg Fell on the west, and Rydal Fell and the ridge 
below Snarker Pike (2,096ft.) to the north. At the head of Wind¬ 
ermere is Waterhead, the landing-stage of Amhlesidc, which is 
served by the lake steamers of the L.M.S.R. The chief roads cen¬ 
tring in Ambleside are from Windermere, Ullswater. Ke.s-wack, 
the Brathay valley and the Langdalcs. State quarries arc in the 
neighbourhood. From 1S95 to 1935 the town was an urban district. 

Close by the lakeside the outlines of a Roman fort, the name of 
which is not known, are still visible. It app^ears to have guarded 
a route over the hills by Hardknott and Wryno.se pass to Raven- 
glass on the coast of Cumberland. 

AMBLYGONITE, a mineral usually found as cleavable, 
compact masses; it is translucent and has a vitreous lustre, and 
the colour varies from white to pale shades of violet, grey, green 
or yellow. There are good cleavages in two directions. The min¬ 
eral is thus not unlike felspar in general appearance, but it is 
! readily distinguished from this by its spiecific gravity (3-0) and 
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fhcmital characlers, bring an aluminium anfl lithium fluophos- 
|;hatc, Li ( AIF)I^O,, with part of the lithium replaced by sodium 
and part of the tluorine by hydroxyl. Amblygonite occurs with 
lepidolite, tourmaline and other lithia-bearing minerals in pegma¬ 
tite-veins It was first discovered in Saxony in 1817, and later 
at Montebras, dep. C’reuse, France, and at Hebron in Maine. More 
recently it has been discovered in considerable eluantity at Pala 
in San Diego county, California, and at Cacores in Spain. 

AMBLYOPIA is a somewhat indefinite term meaning dimness 
of vi.sion, or los.s in the acuity of sight, it is usually restricted to 
those cases of dim vision which are not due to refractive errors 
such as (an be corrected l>y glasses and to cases in which there 
are no visible thanges in the exterior or interior of the eye. Loss 
of vision may lie iiarlial or total, temporary' or permanent. Total 
blindne.ss is usually i ailed amaurosis. The symptom may come 
on suddenly, with immediate total loss of sight, or gradually, with 
a sense of a blue veil or mist before the eyes, or it may not be 
noticed until the patient .sijildcnly finds he cannot read. Colour 
blindne.ss, night blindness, and day blindness are varieties of 
amblyopia. The (auscs may lie injury to the brain, disease of 
the nervous and retinal structures involved in vision, drugs, and 
the poisoics of certain diseases, such as chronic nephritis, acute ne- 
jiliritis, toxemias of iircgnamy, diabetes and malaria. Other 
common cau.ses are intoxicating li(|uor, tolcacco, Ic-ad, (juinine 
and wood alcohol. It has long been recogni/.ed as a manifestation 
of hysteria and many cases were encountered during the war in 
soldiers suffering from “shell .sliock.” 

AMBLYPODA, a common name for two extinct orders of 
lioofed mammals, the- Fanlccclcmta and the Dinocerata. It was 
formerly Inlievc'd that these two grouje-. were closely related, or 
even tliat one- was composed solely of the later survivors of the 
other, but later discoveries in America and in Asia Jiad by 1Q40 
shown that, in spite of various resemblancc.s. the two arc quite 
distinct and evolved separately over approximately the same 
perioijjl.of time, both orders are typical of the earlier stages of 
the age of mammals, both evolved rapidly and precociously to 
become beasts of great ^'\ic and pc‘culiur specialization, and bcjth 
then became wholly extinct, the I’antodonta in the Oligoccne 
and the Dinocerata in the F 2 ocene. Like hoofed mammals gen- 
erall\'. both otclcns probably aro.''C‘ from the most primitive ron- 
dylarths (,cer rjii.NAc'oniis), but tlie exact ancestry is unknown. 

'Pile I’aiilodoiUa lirsl appear in the genus Puntolamhda, middle 
I’alac'ocene cd' North America, and the best-known forms arc 
Coryphodon in the early ICoecne of North America and Europe, 
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and Barylambdii in the late ralaeoceiie of Nortli .America. Cory- 
pliodon reacbeil the size of a cow or large bear, but had a squat¬ 
ter, heavier build than either. It had a large head, flattened on 
top. and tlaring tusks somewhat like tliose. of a hipiioiKilamus. 
Tlie low-crowned grinding teeth, with a imiciue pattern of 
crescentic and curving crests, would have served for eating succu¬ 
lent water plants or leaves. liaryhimbda prcjbably had a similar 
diet, but is dcaracterized by a disproportionately small head and 
a remarkably heavy, slcdlilikc tail. 

The Dinocerata, or Uintatheres. were the largest and in 


many ways the most remarkable of Eocene mammals. They 
first apfTcared as hornless herbivores, no larger than a pig. 
in the late Palaeocene of North America and Mongolia. By 
late Eocene, when the last survivors lived, still confined to 
North America and Mongolia as far as known, they had become 
a.s large as a big African rhinoceros and had two or three pairs 
of bony, hornlike knobs on the top of the skull. The upper 
canines were daggerlike, almost as in the sabre-toothed tigers, 
although uintatheres were certainly herbivorous. In keeping with 
the great bulk of the body, the legs became heavy, elephantlike, 
straight pillars with short, rounded feet, with five Small hoofs and 
heavy, elastic supporting pad.s. The brain did not evolve as rap¬ 
idly as the other parts and remained relatively tiny and primi¬ 
tive in the midst of the huge, specialized skull. The grinding 
teeth also remained relatively small and simple in pattern, seem¬ 
ing barely adcciuate to feed so large* an animal. This lack of har¬ 
mony in their evolution was probably one factor in the- early 
extinction of the group. (G. G. Si.) 

AMBO, the reading-desk of the early Christian church, orig¬ 
inally movable, but by the 6th century established as an important 
and .stationary piece of great decorative value. From the 12th 
century on, and earlier than that outside Italy, the ambo was more 
and more superseded by the pulpit and lectern, and even in Italy 
it has gone out of liturgical use, except in (he .Ambrosian rite 
in Milan. The nonnal single ambo con.sisted of a raised platform 
in three levels, reach(*d by steps and protected by railings. Each 
level was consecrated to a special part of the service: the high¬ 
est, re.served for the deacon who read the gospel; the middle, for 
the deacon reading the epistle; the low^cst, for the subordinal,■ 
clergy. Later, two .separate ambones were used, one on each side 
of (he church; the one to the south was used for reading the 
gospel, the other for the epistle. 

These arnbones were usually composed as part of the choir 
screen, and, like it, wen*, in all the finer churches, made of marble, 
frequently decorated with mosaics and carving. A normal type is 
repre.scnted by those in San Clcmenie at Rome which arc at Ica.st 
as old as the beginning of the i2lh century; others of great inter¬ 
est. of later date, and rich with that finc-scalcd geometric mosaic 
known as Cosmati work, are those of Sta. Maria-in-Ara-Coeli. 
j Sta. Maria-in-Cosmedin and San Lorenzo outside the walls, all of 
the 1 eth or i,dh century. 

Outside of Rome, although Ravenna has early exam[)les, it is in 
.‘'Outh Italy (hat the finest are found; noialily that of Ravello 
(1140). and that of Salerno. 

In south Italy it is the rule to hav'c the ambones supported on 
spiral columns; in Rome the base is usually solid. 

In the Eastern Church, the ambo is .slightly different. In Rus- 
.sian orthodox usage the term usually designates the steps leading 
to the platform in front of the itonostasis (f/.'c.). In the Greek 
Church the ambo retains its earlier form, and is placed at one 
side of the church. In the Greek Catholic Church, the ambo is 
a table before the doors of the itonostasis. 

Sre lh(“ lilurgiral and ecclesiastical dictionaries of Martipny, Migne, 
and Smith and Chcetham, sub voce. 

AMBOINA is a district of the residency of (he Moluccas, 
Netherlands Indies, area 11,455 sqnii., and is the name of the 
capital and the island on which it is situated. Arnboina includes 
the island of that name. Saparua (with Haruku and Nusa Laut— 
the Uliassers); Buru (cap., Kajeli); Ceram (cap., Kairatu); and 
the Banda Isles. 

Pop. (1930) 239,906, comprising 3.208 Europeans (including 
Eurasians), 231.258 natives, and 5,440 foreign Asiatics, including 
Chine.se. 

The major export crops of the district are nutmegs, cloves and 
fore.st products (gums, resins). 

The island of Arnboina lies S.W. of Ceram, N. of the Banda 
sea. 

Two oblong peninsulas, Hitoe much larger than Leitimor. rise 
parallel from the sea, ai.d are united by a narrow alluvial isthmus 
not more than a mile long. 

Total length of the island is 32 mi., and it.s area is 386 sq.mi. 
It is subject to damage from earthquakes as are the neigh- 
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bouring isles to the east, the Uliassers (pop., 20.000, largely 
Christian). 

Amboina is of Tertiary (Miocene) formation, and is traversed 
by mountain ranges (highest peaks Salhatu, 4.929 ft., and Wa- 
wani) of fine-grained granite, with serpentine, magnesite, etc. 

The chalk cliffs round Amboina Bay have stalactite caves; the 
rivers are small and unnavigable, there are hot springs and solfa- 
turas, but no active volcanoes. 

The climate of Amboina is comparatively healthful and not 
unpleasant, the mean maximum temperature being 84.6® and 
the mean minimum 73.4®, while a minimum of 66.6° has been 
registered. 

The hottest time is in February, the wettest in June-July 
(during the east monsoon with very strong wind.s) and the aver¬ 
age yearly rainfall is 135.63 in. 

The mammalian fauna of Amboina is very poor, but birds in¬ 
clude a fine racquet-tailed kingfisher, Tanysiptera miis, described 
by A. R. Wallace as “the largest and handsomest” of this family. 
It has also a crimson lory, Eos rubra, and a brush-tongued par¬ 
rot, of vivid crimsem colour, and it is rich in insects, particularly 
Lepidoptera, and in shells. There are 700 varieties of fish in the 
Bay of Amboina, under which, at the eastern end, are very line 
marine gardens. The profuse vegetation varies on different sides 
of the island. Spice trees are grown, principally clov’^e and nut¬ 
meg, fruit trees, and coconut palms, maize, sugar-cane, rice, also 
coffee and cocoa. Cloves and copra are the chief exjwrts. The 
natives live largely on fruit and vegetables and sago—the sago 
being imported from Ceram. Amboina wood, very hard and 
knotty, and of great value for ornamental wood-work, is obtained 
from Ceram, and exported. Goats and sheep are kept, and pigs in 
the Christian villages, fishing provides a living for a numerous 
class, and shells and turtle-shells are collected. Pop. 114.297 
(Europc'ans and Eurasians 2,290), almost entirely Christian in the 
south and Mohammedan in the north. The Amboinese are a 
strong and thick-set race, with dark skin, curly or waivy hair, 
flat nose and thick lips. The women are slender in build, hut not 
good-looking. The men wear a cotton jacket and trousers; the 
women a sarong and kabayah. 

Amboina, the town, and residence of the assistant-resident and 
commander of the forces in the Moluccas, is a clean and well- 
built place with wide streets, often tree-lined, and many 
houses and business premises of stone; Ft. Victoria, built in the 
early 17th century and restored later; a church dating from the 
earliest settlement, a hospital, barracks (within the fort), and 
many Government buildings, a commodious club, and two good 
parks. In Amboina G. E. Rumph (Rumphius) the well-known 
naturalist, hved and died, and a monument commemorates the 
fact. The town is at the head of the bay, which, at its entrance, 
is 5im. in width and continues so for lom., when it contracts and 
forms a narrow passage leading into an inner harbour 3m. long 
by 1] broad. The town and port is on the eastern side of the bay, 
a mile short of the entrance to the inner harbour and about 8m. 
from the outer entrance. The depths in the outer bay are very 
great and anchorages are few, but safe. The port is well equipped 
with wharves and warehouses, has a regular connection with Java, 
Sumatra, Borneo and Celebes, as well as with the rest of the 
archipelago, and is the chief centre for the shipment of Moluccan 
produce and for the distribution of imports from Europe and 
America. Pop. 17.334—1)878 Europeans (and Eurasians), 13,587 
natives, and i,86q foreign Asiatics, including Chinese, engaged in 
agriculture, fisheries and trade. There are roads sufficient for 
local needs, a government wireless station and a telephone system. 

The clove trade of Amboina led the Portuguese to the island, 
Antonio d’Abreu arriving there and departing with a cargo of 
eloves in the same year (1510) as that in which Albuquerque 
captured Malacca. The Portuguese gave the place its name 
and founded a settlement (1521), but their policy of ruthless 
repression made it easy for the Dutch to arrange with the Sultan 
of Temate, recognizing him as suzerain over Amboina and other 
Moluccan islands, and, in 1600, with the chiefs of Amboina. 
This enabled them first to dispossess the Portuguese and then to 
bring the Amboinese within their power. In 1615 ^ British 
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settlement was formed on the other side of the island at Cambello 
Ghe Dutch were on the Amboina town site) and it remained 
there until 1623, when the Dutch claimed to have discovered 
BritLsh participation in a native revolt in Ceram and in the 
Bandane.se island of Run, and massacred the settlers. The mas¬ 
sacre was unnoticed by James 1 , but in 1654 Cromwell compelled 
the Dutch government to give the sum of £300,000, and the island 
of Run. as com[)ensation to the descendants of tho.se who had 
suffered. Drydcn (1673) wrote a tragedy. Amboyna, or the 
Cruellies of the Dutch to the English Merchants. In 1683 the 
Dutch declared all contracts with the sultan of Ternatc void, and 
took over his suzerainty of Moluccan islands, Amboina included. 
In 1796 the British, under Admiral Rainier captured the Island, 
but it was restored in 1802, re-taken in 1810, during the Napole¬ 
onic War, and once again restored to the Dutch in 1S14. Japan 
occupied the whole district in 1942. (E. E. L.; X.) 

Bibliograpiiv.— G. W. W. C. van Hocvcll, Ambon, en meer hepaal- 
delijk de. Orliasser.s (Dordrecht, 1875); A. R. Wallace, The Malay 
Archipelago, i8yo; K. Martin, Reisen in den Molukken, in Ambon, den 
Uliassern, Seran, und fluru (Leyden, 1894); O. lieccari, Nuova Guinea, 
Sclebe.i, c Molucche (Florence, 1924). 

AMBOISE, GEORGES D* (1460-1510), French cardinal 
and minister of Stale, was the son of Pierre d'Amboise, seigneur 
dc Chamont, chamberlain to Charles VII. and Louis XL Georges 
d’Amboise was bishop of Montauban, then archbishop of Nar- 
bonne, and then (140.G of Rouen. On the accession of Louis XIL, 
to whose party he had belonged liefore Louis was king, D’Amboise 
became a cardinal and first minister of the crown. His domestic 
policy was wi.se and prudent. In foreign affairs he was animated by 
two aims—to increa.se the French power in Italy and to seat him- 
.self on the papal throne; and these aims he sought to achieve by 
diplomacy, not by force. He, however, sympathized with, and took 
part in, the campaign which was begun in 1499 for the conque.st 
of Milan. In 1500 he was named lieutenant-general in Italy and 
charged with the organization of the coiuiuest. On the death of 
Alexander VI. he a.spired to the papacy. He had French troops at 
the gates of Rome, by means of which he could easily have fright¬ 
ened the conclave and induced them to elect him; but he was 
persuaded to trust to his influence; the troops were dismissed, and 
an Italian was appointed as Pius III.; and again, on the death of 
Pius within the month, another Italian, Julius II., was cho.sen 
(1503). D’Amboise received in compensation the title of legate 
for life in France and in the ('omtal Venaissin, He was one of the 
negotiators of the disastrous treaties of Blois (1504), and in 1508 
of the League of Cambrai against Venice. In 1509 he again 
accompanied Louis XH. into Italy, but on his way home he died 
at Lyons on May 25, 1510. His body was removed to Rouen, and 
a magnificent tomb, on which he is represented kneeling in the 
altitude of prayer, was erected to his memory in the cathedral. 

See Lettres du rot Louis XII. et du cardinal d’Amboise (1712); 
L. Legendre, Vic du cardinal d’Amboise (Rouen, 1726) ; J. A. Dcville, 
Tombeaux de la eath^.drale de Rotten (3rd od., 1881) ; E. Lavissc, 
llistoire de France (vol. v. by H. Lemonnier, 1903). For a biblio¬ 
graphy of the printed .sources, see H. Hauser, Les Sources de I’histolre 
de France, sidcle, vol. i. (1906). 

AMBOISE, a town of France, dept, of Indre-ct-Loire, on the 
left bank of the Loire, 12 mi. E. of Tours by the Orleans rail¬ 
way. Pop. (1936) 4,236. Its famous chateau overlooks the 
Loire from the rocky plateau above the town. In the nth 
century Amboisc was a lordship under the counts of Anjou, 
who rebuilt the ancient castle. Its territory was united to the 
domain of the crown of France by Charles VII. about the middle 
of the 15th century, and thenceforth the chateau became a fa¬ 
vourite residence of the French kings. The discovery in 1560 of 
the “conspiracy of Amboise,” a plot of the Huguenots to re¬ 
move Francis 11 . from the influence of the house of Guise, was 
avenged by the death of 1,200 members of that party. In 1563 
Amboise gave its name to a royal edict allowing freedom of wor¬ 
ship to the Huguenot nobility and gentry. The chateau was fre¬ 
quently used as a state prison. In 1872 it was restored by the 
National Assembly to the house of Orleans. The Logis du Roi, 
the most important portion, was the work of Charles VIII.; the 
other wing was built under Louis XII. and Francis I. The ram¬ 
parts are strengthened by two massive towers containing an 
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iru lined plane on whifh horses and (arria^es may ascend. The 
ihapcl of St. Hubert, said to contain the remains of Leonardo da 
Vinci, who v;as summoned to Amboisc by Francis I., king of 
France, and died there in 1510, is late (iothic; a delicately carv'ed 
relief over the doorway represents the conversion of St. Hubert. 
'I'he town has a i5lh-century gateway surmounted by a belfry. 
Iron-founding, wool-weaving and the manufacture of boots and 
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shoes, sabots, and farm and fishing implements arc among the 
industries. 

AMBRACIA (more correctly Am|>ra(ia), an ancient Corin¬ 
thian colony in F[)irns about 7m, from the Ainbracian gulf, 
on the navigable river Aradhus, in a fertile wooded plain. It 
was founded between 650 and <m'S bc. by Gorgus, son of the 
Corinthian tyrant ('ypselus. After e.\'i>nIsion of Gorgus’s son 
I'eriander its Government dc'vtdoped into a .'cfrong democracy. 
Karly features were loyalty to ('orinth, conseciuent aversion to 
Core yra, and frontier disputes with Amphilochians and Acarnan- 
ians. Hence it took a promincait part in the Feloporinesian War 
until the defeat at Idomene (426 ). In ,^48 it surrendered to Philiji 
of Macedon. .After forty-three years of autonomy under Mace¬ 
donian suzerainty it became the capital of Pyrrhus, king of 
F.pirus, who adorned it with a [lalace, templc-s and thcMtres. In 
Ihc' wars c»f Philip of Macedon and the E[>irotes against the 
Aetolian league (220-205), Amhracia ultimately joined the 
Aelolians, and during their struggle against Rome it stood a 
stubborn .siege. After its capture in 1S9, it fell into insignificance. 
'I'he foundation by .Augustu.s of Nicc)[)olis (c/.r.), into W'hich the 
rem.iiniiig inhabitants were drafted, left the .site desolate*. In 
Hy/antine times a new settlement took its place under the name 
of .Arta {q.v .). 

Him lOfJHAPiTV.--Thiifvdides ii. 6S -iii. 114; Aristotlf', Pof/t/rc, 1,304a 
Strabo p. 325; Polyliius xxii. g-13; Livy .xxxviii. 3-*); G. Wolfe, 
Journal of (iroi^raphicul Socir'y, iii. (1833) pp. 77-04; E. Oberhum- 
roer, Akartianirtt, Ambrakien, etc., im Altertum (Munich, 1887). 

AMBRIDGE, a liorough of Beaver cemnty, Pa.. C.S.A., on 
the Ohio river, it) mi. N.VV. of Pittsburgh. It is served by the 
Pennsylvania railroad. 

Ainbridge lies on a wide ])lain, 755 ft, above sea level, and 70 
ft. above the river. The population in ig2o was 12,730, of whom 
4,545 were foreign-born whites, and 18,(>(>8 in 1^40 by federal 
census. Its products in 11)37 were valued at $34,607,234, includ¬ 
ing structural steel for bridges, buildings and barges; bare and 
insulated wire and calde; flexible steel conduit, earburetlor tub¬ 
ing, asbestos-protected metal, electric conduit and fittings, pig¬ 
casting machines, cold finishc'd steel, mining and coal-handling 
machinery, skilights and ventilators, oil wtdl tubing, steel plates 
and wrought iron. 

Within the boundaries of Ambridgc is the former village of 
Economy, founded in 1824 by the Harmony society, under its 
leader, George Rapp, the German communist. 

Under Rapp and hi.s successor, R, L. Baker, the community 


I built up substantial agricultural and manufacturing industries; 
but after 40 or 50 ycar.s the rule of celibacy and the lack of fresh 
converts resulted in dwindling numbers, and in ic)o6 the .society 
was disbanded. 

Many of the original buildings are still standing, including the 
Great House, which is now' owned by the state of Pennsylvania 
and maintained as an historical museum. 

Ambridge was incorporated as a borough from part of Harmony 
town.ship in igos. It has a council-manager form of government. 

AMBROS, AUGUST WILHELM (1816-1876). distin¬ 
guished musical historian, was born at Vysoke Myto, Bohemia. 
From 1850 onwards he became well known as a critic and essay- 
writer, and in i860 he began working on his magnum opus, his 
History of Music, which was published at intervals from 1S64 in 
five volumes, and rei.ssued in a revised and enlarged edition in 
1000. Ambros became professor of the history of music at 
Prague in iS6g, and later occupied a similar iiosition at Vienna, 
where he died. 

AMBROSE, SAINT (340?-397), bi.shop of Milan, one of 
the greatest Fathers of the Church, was born a Roman citizen 
about 337-340 in Treves, where his father w'as prefect of Gallia 
Narbonen.sis. His mother was a woman of intellect and piety. 
Ambrose was intended to follow his father’s career and accoril- 
ingly educated in Rome. He became consular prefect of Liguria 
and Emilia, with headquarters at Milan, where he made an e.\- 
cellent administrator. In 374 Auxentius, bishop of Milan, died, 
and the orthodox and Arian parties contended for (he succession. 
An address delivered to them at this crisis by ^Xmbrose led to 
his nomination to the see; though only a catechumen, he was 
liaptized and duly installed as bishop of Milan. Having appor¬ 
tioned his money among the poor, he .settled his lands upon the 
Church, but leaving his sister Marcellina tenant for life and com¬ 
mitting the care of his family to his brother, he entered uj)on a 
course of study under Simjilician, a presbyter of Rome, and de¬ 
voted himself to the labours of the cpi.scopate. .An invasion of 
Goths (ompelled Ambrose and other churchmen to retire to 
lllyricum for a lime. His eloquence soon found ample .scoiie 
against the Arians. Grati;in, the son of the. elder Valent inian, took 
the same .side; but the younger Valentinian, now* a colleague in 
the empire, adhered to the Arians, and Ambrose failed to win 
him to orthodoxy. The Arian leaders Palladius and Secundianus, 
confident of numbers, persuaded Gratian to call a general council 
from all parts of the empire; but Ambrose in the end prevailed 
upon the emiicror to remit the matter to a council of the Western 
bishops alone. A synod, composed of 32 bishops, was held at 
Atjuileia in the year 381. Ambrose was elected jircsident; and 
Palladius, being called upon to defend his opinions, declined, in¬ 
sisting that the meeting was a partial one, and that, since not all 
the bishops of the empire were there, the sense of the whole 
Chri.stian Church could not be manifest. A vote was then taken, 
and resulted in Palladius and Secundianus being deposed. 

Ambrose was zealous in combating the pagan reaction. Quintus 
Aurelius Symmachus, consul in 301, besought Valentinian 11 . to 
set up again the altar of Victory in the hall of the senate, to 
provide for the support of seven vestal virgins and to revive the 
pagan ceremonies. Ambro.se. in a letter to Valentinian, countered 
this petition; both documents are extant. 

Although the court rejected the religious tenets of Ambrose, it 
re.spected his statesmanship. When Maximus usurped supreme 
power in Gaul and meditated a descent upon Italy, Valentinian 
sent Ambrose to dissuade him; Ambro.se was successful. On a 
second attempt of the same kind Ambrose was unsuccessful; the 
enemy entered Italy; Milan was taken. Justina and her son fled; 
Ambrose remained, and for the relief of the suffering populace 
he did not hesitate to cause the consecrated vessels used in the 
most sacred rites of the Church to be melted dowm; a memorable 
precedent often to be cited in Church history. Theodosius, the 
emperor of the East, espoused the cause of Justina, and regained 
the kingdom. 

In 3Q2, after the assassination of Valentinian and the usurpation 
of Eugenius, Ambrose fled; but when Theodosius proved victor¬ 
ious, the saint became a suppliant to the emperor for the pardon 
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of those who bad followed Eugenius. Theodosius died at Milan 
in 395, and two years later (April 4, 397) Ambrose also passed 
away. 

A man of pure character, vigorous mind, unwearying zeal and 
uncommon generosity, Ambrose ranks among the Fathers of the 
ancient Church, with Augustine, Jerome, and Gregory the Great; 
as one of the Latin ‘“doctors,” he is fitly compared with Hilary, 
whom he surpasses in statesmanship, if he falls below him in 
theology. Even in theology, however, his achievements arc of 
no mean order, especially when we remember his juridical train¬ 
ing and his comparati\ely late handling of Biblical and doctrinal 
subjects. In matters of exegesis he is, like Hilary, an Alexandrian; 
his chief productions are homiletic commentaries on the early 
Old Testament mirratives, e.g., of the Hexaemeron and of Abra¬ 
ham, some of the I’salms, and the Gospel according to Luke. In 
dogmatic he follows Basil of Caesarea and other Greek authors, 
but nevertheless gives a distinctly Western cast to the .specula- 
tion.s of which he treats. This is particularly manifest in the 
emphasis which he lays upon human sin and divine grace, and 
in (he place which he assigns to faith in the individual Christian 
life. IJis chief works in (his field are De fide ad Gralianum 
tum, De Spiritu Sancto, Dc incarnationis Dominkae Sacramento, 
De niysteriis. His great spiritual sure cssor, Augustine, w'hose con¬ 
version was helpeci by Ambrose’s sermons, owes more to him than 
to any writer except I’aul. Ambrose’s intense reali.?:ation of the 
dignity of the episcopal office furthered the growing doctrine of 
the church and the sacerdotium, while the ])revalent asceticism 
of (he day, continuing (he Stoic and Ciceronian training of his 
youth, enabled him to promulgate a lofty standard of Christian 
ethics. Thus we have the De ofiiciis ministrorum, Dc vidiiis, De 
vir^initate and De paenitentia. 

Ambrose has also left several funeral orations and qi letters. 
Catching the impulse from Hilary and confirmed in it by the 
success of Arian psalmody. Ambrose composed several hymns, 
marked by dignified simplicity, which servetl as a fruitful model 
for later timi's. Wc cannot certainly assign to him more than 
four or five {Dcus Creator Omnium, Aeterne rerum conditor, 
Jam surgit liora tertia, and the Christmas hymn Veni redemptor 
gentium) of those that have come down to us. Each of these 
hymn.s has eight four-line stanzas and is written in strict iambic 
tetrameter. The attribution of (he Tc Deuni to him, either as 
sole author or in collaboration with St. Augustine, has long since 
been discredited by all competent scholars. 

On the Ambrosian ritual sec Lttoroy ; on the Ambrosian library 
see I.iriRARXiis ; on the church founded by him at Milan in 387 see 
Mii.-w. Editions: The Benedictine (4 vols., Venice, 1748 ff.) Mipne. 
Patrol. Lat. xiv.-xvii.; P. A. Ballerini (6 vols., Milan, 1875 ff.). 
biTFRATUKE: Th. Forstcr, Ambrose, B. of Mailand (Halle, 1884) and 
art. in Hcrzog-Hauck, /(f'a/cru vfe., whore the literature is cited in full; 
A. Ebert, Gvseh. der christlichlatein. Litt. (2rrcl ed., 1880). (). Barden- 
hewer, Patrologie {2nd cd., i8qi) ; A. Harnack, Hist, of Dogma, csp. 
vol. V.; W. Bright, Age of the Fathers. 

AMBROSE (r. ngo), Norman poet, chronicler of the third 
crusade and author of a work railed L’E.sloirc dc la guerre sainic, 
whiih describes in rhyming French verse the adventures of 
Richard Cocur de Lion as a crusader. The poem is known to us 
only through one Vatican ms., and the credit for detecting its 
value belongs to Gaston Paris, although his edition (1897) was 
partially anticipated by the editors of (he Monumenta Germaniae 
Historica, who published some selections in the 27th volume of 
their Script ores (1885). 

Ambrose followed Richard I. as a non-combatant, and not 
improbably as a court minstrel. He is surprisingly accurate in 
his chronology; though he did not complete his work before 
1195, it is evidently founded upon notes which he had taken in 
the course of his pilgrimage. He is rather to be treated as a 
biographer than as a historian of the crusade in its broader 
aspects. None the less he is the chief authority for the events 
of the years 1190-92, so far as these arc connected with the 
Holy Land. The Itinerarium Regis Ricardi (formerly attributed 
to Geoffrey Vinsauf, but in reality the work of Richard, a canon 
of Holy Trinity, London) is little more than a free paraphrase 
of Ambrose. Stubbs’s edition of the Itinerarium (Rolls series. 
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1804) in which it is treated as an indei)endent work, appeared 
before Gaston Paris published his discovery. 

See the edition of L'Estoire de la guerre sainte by Gaston Paris in 
the Collection dcs documents iru^dits sur Vkistoire de France (1897); 
the editor discusses in his introduction the biography of Ambrose, the 
value of the poem as a historical sxmrce. and its tvl.ition to the 
Itinerarium. R. Pauli’s remark.s (in Monumenta Gernuinir.c Historica. 
Scriptores, xxvii.) also dc.^erve attention. (H. W. C. D.) 

AMBROSE (Andrcy .S!:KTis-KAMf:.\sKrv) (170S-1771). 
archbishop of Moscow from 1701 to 1771, was famous for his 
interest in schemes for the alleviation of poverty in Moscow and 
as the founder of new churches and monasteries. A terrible out¬ 
break of plague occurred in Moscow in 1771, and the populace 
began to throng round an image of the Virgin to which they 
attributed supernatural healing power. Ambrose, seeing that the 
crowding together spread the contagion, had the image secretly 
removed. The mob, suspecting that he was responsible for its 
remov.il, attacked a monn.'^lery to which he had retired, dragged 
him away from the sanctuary, and, having given him time to 
receive the .sacrament, strangled him. Ambrose’s works include 
a liturgy and translations from (he Fathers. 

AMBROSE (AMBROISE), AUTPERT (d 77«) French 
Benedictine monk. He became abbe of St. Vincent on the Vol- 
turno “in the time of Desitlerius, king of the laniibards ” He 
wrote commentaries on the ApocaI>T).se (see Bihl. Patrnm, Aiii. 
403), on the Psalms, on the Song of Solomon; Lives of SS. Faldo, 
Tuto and Vaso (according to Mabillon); Assmnption of the Vir¬ 
gin; Combat between the Virtues and the I’/rc.v. 

Bibi.iuoraphv.—M abillon, Acta sand. Holland. HI. ii. 250. 26b; 
Georg I.onimel, Der os!friinkische Rejormator Atnbrosius (Gie.ssen, 
1847) ; Bollandist liibl. hag. lat. (1898), (u. 

AMBROSE, ISAAC (i(t04-i6()3-4 ), English Puritan tlivine, 
vicar of Preston. Ambrose left his great church of Preston in 1O54 
and became minister of (iarstang, wheru c he was ejected in 1002 
with the two thousand ministers who refused to conform. As a 
religious writer Ambrose has a vividness and freshness of imag¬ 
ination pos.sessed by scarcely any of (he Puritan Nonconformists. 
His Looking to Jesus long held its own in iiojiular appreciation 
with the writings of John Bunyan. 

AMBROSE THE CAMALDULIAN, the name by which 
Ambrogio Traversari (1386-143(1), Italian humanist and ecclesi¬ 
astic, is commonly known. Arnhrogio was born at Portico, near 
Florence, and studied Greek under Emmanuel Chrysoloras. He 
entered the Camaldulian Order at 14, and became general of the 
order in 1431- His great work was the introduction of the Greek 
theologians’ works to (he church of the Renaissance by a series 
of translations to which he devoted his life. Those waitings of 
the fathers which were availalxlc were often rendered into obscure 
and barbarous Latin, and many had not been translated at all. 
He produced a new version of the homilies of bt. Chrysostom 
and of others of his works, and translations of Dionysius the 
Areopagite and other authors. Many of his mss. arc preserved 
in the library of St. Mark’s, Venice. He was a friend of Cosmo 
de Medici, at whose desire he reluctantly turned aside from the 
Greek fathers for a moment to make a Latin ver.sfon of Diogenes 
Laertius. He died on Oct. 20 1439. 

See G. Voigt, Die Wiedrrhclebung des klass. AUrrtums, 3rd eti. 
(1.893); his F^pistolae were jJubJished by Cannato (Florence, 1759) 
with a life by Mchus; Bollandist liibl. hag. lat. (1898), 63; A. Masiu.s, 
Cher die Stellung des Kamaldulensers Ambrogio Traversari zum Papst 
Eugen IV. und zum Easier Konzil (Diibeln, 1888); Savigny, GescMch- 
te rbm. Rechts im Mitlcl. (1850), vi. 422-424. 

AMBROSIA, in ancient mythology, sometimes the food, 
sometimes the drink, of the immortals. The word has generally 
been derived from Gr. A, not, and ;a(/ 3 )poT 6 r, mortal. A. W. Ver- 
rall, however, denies that there is any clear example in which the 
Greek word ambrosias necessarily means “immortal," and ex¬ 
plains it as “fragrant,” a sense which is always suitable. If so, 
the word may be derived from the Semitic ambar (ambergris), 
to which Eastern nations attributed miraculous properties. W. H. 
Roscher thinks that both nectar and ambrosia were kinds of 
honey. The name Ambrosia was also later applied by Dioscorides 
and Pliny to certain herbs, and has been retained in modern botany 
for a genus of plants from which it has been extended to the group 
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of dicotyledons called Ambrosiaccae, including Ambrosia, Xan- 
thium, and Iva, all annual herbaceous plants represented in 
America. /lm/>r<7.Tia maritima and some other si^ecies occur also 
in the Mediterranean regions. 

There is also an American beetle, (he Ambrosia beetle, be¬ 
longing to the family of Scolytidae, whi' h derives its name frotn 
its cultivation of a su(a ulent fungus, called ambrosia. Ambrosia 
beetles bore galleries into timber, and the wood-dust provides a 
bed for the fungus on which the insect.s and larvae feed. 

AMBROSIAN CHANT, a general term applying to the 
funicular type of liturgical music as.^ocialed with the name of 
St. Ambrose, bishof) of Milan, and introduced by him into the 
chur( hes of his diocese. As to what it amounted to preci.sely 
considerat)lc doubt exists, but it is generally agreed that St. 
Ambrose transplanted the .singing of the Hallelujah and antiphonal 
singing from Greece into Italy, while he is also looked upon as 
the originator of the Resfxmses. (Otherwise the Ambrosian Chant 
seems to have had much in common with the Gregorian, which 
is regarded by .some as having been merely a comprehensive 
revision of the then existing fyth century) ritual .song, based on 
Ambrosian prac tice, although doubtless including much which had 
been added after St. Ambrose's death (,]g 7 ). St. Ambrose was 
also res[)on.sihlc for the introduction of hymn-singing, as dis¬ 
tinguished from the chanting of the Psalms and the canticles, 
as an essential feature of the music of public worship in the 
Western Church, and wrote many hymn.s hirn.self, though the 
nuniber of genuine examples to be as« ribed to him is less than 
has sometimes la^en stated. (.SV’e also Amhrohf:, Saint; Gregory 
(Pope]; and Plain.song.) 

AMBROSIANS, the name* given to several religious 
brotherhoods w'hich at various tim('S since the 14th century 
have sprung iif) in and around Milan; they have about as much 
connection with .St. Ambrose as the “Jeromites” who w'erc found 
chielly in ujjper Italy and Sjiain have with their patron saint. 
Only the oldest of (hrm, the Pratrc*s S, .Ambrosii ad NVmus, 
had anything more than a very local significance. This order is 
known from a bull of Gregory XI addressed to the monks 
of the church of St. Ambrose outsidi* Milan. These monks, it 
would a[)|X'ar, though under the authority of a prior, had no 
rule. Their clisciplim! became so slack that an apiH*al was 
made to Cardinal Porromeo asking him to reform their houses. 
Hy Sixtus V. the order was amalgamated with the congregation 
of St. llarnabas, but Innocent X. dis.solved it in iC'5o. 

The name Ambrosians is also given to a lOfh century Anabap¬ 
tist sect, which laid claim to immediate communication w’ith 
God through the Holy Ghost. Pa.sing their theology upon the 
words of the Gospel of St. John i. c) (“There was the true light 
W'hich lighteth every man coming into the world ”), they denied 
the necessity of any priests or mini.sters to interpret the Ilible. 
The doctrine of the Ambrosians may he compared with the 
“inner light” doctrine of the Quakers. 

See Herzog-Hauck’s Realenryklopddie, i. 4^9. 

AMBROSIASTER. A commentary on St. Paul’s epistles, 
“brief in words but weighty in matter,” and valuable for the 
criticism of the Latin text of the New Testament, was long 
attributed to St. Ambrose. Kra.smus in 1527 threw doubt on the 
accuracy of this ascription, and the author is usually spoken of 
as Ambrosiaster or pseudo-Ambrose. Owing to (he fact that 
Augustine cites some parts of the commentary on Romans us by 
“Sanctus Hilariu.s” it has been ascribed by various critics at dif¬ 
ferent times to almost every known Hilary. 

See Soutcr, Study of Ambrosiaster (1905), with references given 
there. 

AMBROSIUS AURELIANUS, leader of the Britons 

against the Saxons in the 5th century, w'as, according to the 
legends preserved in Gilclas and the IJistoria Brittonum, of 
Roman extraction. There are signs of the existence of two parties 
in the national oppexsition to the invaders, but as Pascent, son of 
Vortigern, is said by Nennius to have held his dominions in the 
west by leave of Arabrosius, the Roman element seems to have 
triumphed. It has been suggested that Ame.sbury in Wiltshire is 
connected with Emrys, the Celtic form of his name. 


See. Bfde, Ercl. Hist. (Plummer) i. 16; Sennius, Hist^ Britt. S 31; 
Gildus, De cxcidio Brittarium, § 25; J. Rhys, Celtic Britain (1884), 
pp. 104, 105, 107. 

AMBRY. An ambry in mediaeval churches was a wall-niche 
or recess near the altar in which the sacred vessels were kept. 
Large churches and cathedrals had numerous ambries fitted with 
.shelves and richly carved doors, where consecrated oils, vest¬ 
ments, holy relics, books or linen were stored. Occasionally an 
ambry was a chest or cupboard hung near the altar. Variant 
forms of the word arc almery, aumbry and armaliorum. 

AMBULANCE, a term applied in England and America to 
the wagon or other vehicle in which the wounded in battle, or 
those who have sustained injuries in civil life, are conveyed to 
hospital. More strictly it signifies a ho.spital establishment moving 
with an army in the field, to provide for the collection, treatment 
and care of the wounded on the battlefield, and of the sick, until 
they can be removed to hospitals of a more stationary character. 
In igo5-o6 the term “field ambulance” was adopted in the British 
service to denote this organization. The ambulance organization 
which, variously modified in details, now prevails in all civilized 
armies, only dates from the last decade of the i8th century. 
Hitherto surgical assistance did not reach the battlefield till the 
day after the engagement, or even later. In 1792 Baron Dominique 
jean Larrey (1766-1842) of the French army introduced his sys¬ 
tem of amfmianccs volatiles, or flying field hospitals, like the 
“flying artillery” of that time. They were adapted both for giving 
the necessary primary surgical treatment and for removing the 
wounded quickly from the sphere of fighting. A corps of brati- 
cardiers, or stretcher-bearers, was organized about the same time. 

Geneva Convention.—An important step toward the ameli¬ 
oration of the condition of the w'ounded of armies in the field was 
the European convention signed at Geneva in 1864, by the terms 
of which, subject to certain regulations, the wounded and the 
official staff of ambulances and their equipment were declared 
neutral The American Civil War marked the beginning of the 
modern ambulance system. The main feature of the hospital 
organization throughout that war was the railway hospital service. 
Hospital trains and ships equipped with medical staff, nurses, 
stores and apjAiances, for the transport of cases from the front to 
the base, were rapidly introduced into other armies. 

When a soldier i.s w'oundod the regimental surgeon and stretcher- 
bearers apply the “first field dressing”—a packet of antiseptic material 
which e\'ery officer and man on active, service carrie.s stitched to his 
tunic. From the field he Walks or is carried on a stretcher by bearers 
to the collecting station, where he is placed in an ambulance truck 
and taken to the dressing station. Here his wound is examined if 
necessary, but as on the field the first medical officer who examined 
him has already attached a “specification tally” to the patient, giving 
particulars of the wound, it w'ill probably not be disturbed. Any 
urgent operation, liowever, will be here performed, nourishment, 
stimulants and opiates administered if required, and the patient moved 
to the field hospital in an ambulance truck. From the field hospital 
he is transferred as soon as possible by ambulance truck, train or plane 
to the general hospital at the advanced base of operations. 

AMBULATORY, the covered passage round a cloister, or 
the aisle or procession way around the east end of a church choir 
behind the altar. 

AMBUSCADE, an alternative form of ambush {q.v.). 

AMBUSH (older form, “embush,” O.Fr. cmbuschc, from the 
Ital. imhoscata, in and bosco, a wood), the hiding of troops, 
primarily in a wood, and so any concealment for the purpose of a 
sudden surprise attack. 

AMEBIASIS or AMOEBIASIS: see Parasitic Diseases. 
AMEDEO FERDINANDO MARIA DI SAVOIA, 

Duke of Aosta (1845-90), third son of Victor Emmanuel II, 
king of Italy, and of Adelaide, archduchess of Austria, was born 
at Turin May 30, 1845. In 1868 he was created vice-admiral of 
(he Italian navy, but two years later left Italy to ascend the 
Spanish throne, his reluctance to accept the invitation of the 
Cortes having been overridden by the Italian cabinet. On Nov. 
t 6, 1870, he was proclaimed king of Spain by the Cortes; but 
before he could arrive at Madrid, Marshal Prim, chief promoter 
of his candidature, was assassinated. 

Though warned of a plot against his life (Aug. 18, 1872) he 
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refused to take precautions, and while returning from Buen 
Retiro to Madrid in company with the queen was repeatedly shot 
at in the Via Avenal, but escaped unhurt. A period of calm 
followed the outrage. On Feb. ii, 1873, however, Amedeo, aban¬ 
doned by his partisans and attacked more fiercely than ever by 
his opponents, signed hib abdication. L’pon returning to Italy 
he was cordially welcomed and reinstated in his former position. 
His wife, born Princess Maria Carlotta del Pozzo della Cisterna, 
died Nov. 3, 1876. On Sept. 11, 1888, Amedeo contracted a .second 
marriage with his niece Princess Let ilia Bonaparte. Less than 
two years later (Jan. 18, 1890) he died at Turin, leaving four 
children—the duke of Aosta, the count of Turin, the duke of the 
Abruzzi (issue of his first marriage), and the count of Salemi. 

AMELIE'LES'BAINS, watering place, southwest France, 
in the department of Pyrenees-Orientales, at the junction of the 
Mondony with the Tech, 28^ mi. south-southwest of Perpignan 
by rail. Pop. (1936) 1,806. It has numerous warm sulphurous 
springs and both a winter and summer season. There are two 
bathing establishments, one of which preserves remains of Roman 
baths. The town was knowm successively as Arles-lcs-Bains, 
Bains-sur-Tech and Fort-Ies-Bains, and received its present name 
in 1840 in honour of the wife of Louis-Philippe. 

AMELOT DE LA HOUSSAYE, ABRAHAM NICO¬ 
LAS (1634-1706), French historian and publicist, was born at 
Orleans in Feb. 1634 and died in Paris on Dec. 8, 1706. His most 
important work is Histoirc dti gouverncment dc Venise (1676), 
which called forth a violent protest from the Venetian ambassa¬ 
dor in Paris. The author spent six weeks in the Bastille, but the 
popularity of the book was increased by the publicity given to the 
affair. It went through 22 editions in three years, and was trans¬ 
lated into English and other languages. 

AMEN. This old Hebrew expression has become “perhaps 
the most widely known word in human speech,” being used to¬ 
day in worship not only by Jew's but by Chri.stians and, in a minor 
degree, by Mohammedans, (a) As a religious term expressing 
affirmation and desire it signifies (as in the Greek translation of 
the O.T.) “so be it"; (h) but essentially it w'as an interjection of 
assent —“so it is,” or “so it will be." even of secular application 
(i Ki. i., 36; Jer. xi., 4, xxviii., 6) in the sense of “yes.” The 
Hebrew verb means to he firm, or sure; also to he trusted, (i) 
The term is employed by the user to adopt as his own, words 
spoken by another; so in Tobit viii., 8; cf. Judith xiii., 20. As a 
response of the people at the close of a doxology or prayer 
uttered by the priest, it is found in Neh. viii,, 6; i Chron. xvi., 
36; cf. Ps. cvi., 48. This use, which became especially common 
in the Jewnsh synagogue, was developed by the Christian church. 
In I Cor. xiv., 16, St. Paul refers to “the Amen.” Justin c. 150 
A.D. writes: “The president likewise offers up prayers and thanks¬ 
givings, and the people answer the Amen” (Apol. I. 67; cf. 65). 

(2) Developed out of this use Amen is employed also by the 
offerer of thanksgivings and prayers, public and private, in order 
to sum up and thus to confirm what he himself has said. Signs of 
this use even in the O.T. are to be seen in the detached doxology 
placed as vv. 18 and 19 of Ps. Ixxii., and in the short doxologies 
with which the 3rd and 4th books of Maccabee.s end. It is found 
in Rom. i., 25; Gal. vi., 18, etc., and it has become exceedingly 
common with Christians. Like (i), as an aid in focusing the con¬ 
centration of the worshipper, its value is obvious. With the 
growing popularity of h>'mns the use of Amen has been extended. 

(3) Unique, but in harmony with the meaning “.so it will be,” was 
the usage of Jesus Christ to introduce a statement of his own by 
“Amen” (translated “Verily”), “I say unto you” (or “thee”). 
In the Fourth Gospel uniformly, and only in that gospel, is the 
double and more emphatic “Verily, verily” (e.g., iii, 3); cf. the 
double Amen in Ps. xli., 13, etc. In Rev. iii., 14, the word Amen 
is applied, probably under the influence of Isa. Ixv., 16, to Christ 
Himself; i.c.. He in whom things become true—“the faithful and 
true witness”; cf. 2 Cor. i., 20. The nearest parallel to the Amen 
introducing a sentence is in Rev. i.. 7, where the writer closes an 
affirmation thus: “Behold he coracth ... Even so, Amen.” 

See Hogg, Jew. Qrly. Rev., Oct., 1896; Nestle, Rxp. Times, 1897 
pp., i9off.; Dafanan, Worte Jesu pp. 185-187 (Eng. trans. pp. 
226-239). (R- S. C.) 
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AMENDMENT, originally a change or alteration for the 
better, applying either to moral character or to an existing oral 
or written statement or written document. The word has come to 
have a broader meaning, particularly in its legal use. It requires 
in all c.nses something that is to lie altered, and, irrespective of 
improvement, is a change of some document or written or oral 
statement, by substitution, omi.ssion or addition, or by a combina¬ 
tion of these methods of change. The change or proposed change 
may usually intend an improvement or correction on the part of 
the one proposing the amendment, but improvement or correc¬ 
tion arc not essential elements. 

The word “amendment” is used W'ith respect to many trans¬ 
actions, such as the amendment of federal and state constitutions 
and statutes, and of municipal ordinances; the amendment of 
bills in the course of their pass.igc by congress or state legisla¬ 
tures; the amendment of indictment.s in criminal cases; of plead¬ 
ings and records in civil and criminal proceedings, and in briefs 
filed in such cases; the amendment of trusts, of the charters of 
private corjioralions, and of numerous other pa^icrs representing 
private transactions; the amendment of oral motions that may 
be made in meetings of public bodies and private organizations. 

Some types of proposed amendments, such as lho.se to cor¬ 
rect errors in court pleadings, records, and in briefs submitted to 
courts, are intended to correct and improve existing documents. 
Amendments to constitutions, .statutes and municipal ordinances, 
and in many private transactions are proposed or adopted not to 
correct errors in the original instrument but to change the pur¬ 
pose or policy hccau.se of changed conditions or desires. They 
may al.^o be regarded as changes or alterations for the better. 

Instead of proposing amendments to strengthen a bill, it is not 
uncommon in legi.slation that propo.scd amendments often seek to 
alter both the language and the purpose of a bill. The proposal 
of adverse amendments is one of the most effective means of de¬ 
feating rather than imiiroving projiosed legislation. The same 
statement is true as to motions made in legislative bodies and 
in meetings of private organizations. In connection with a state¬ 
ment that the term amendment i.s used to denote any alteration 
which may be proposed, Cushing’s Law and Practice of Legisla¬ 
tive As.scmhlies (section 1302) says: “A proposition may be 
amended, in iiarliamentar}' phraseology, not only by an alteration 
which carries out and effects the purpose of the mover, but also 
by one which entirely destroys that purpose, or which even makes 
the proposition cxpre.ss a .sense the very reverse of that intended 
by the mover; and, in like manner, a motion, which proposes 
one kind of proceeding, may be turned into a motion for another 
of a wholly different kind, liy means of an amendment; so, that, 
in point of fact, an amendment is equally effectual, and is often 
used to defeat a proposition, as well as to promote the object 
which the mover of that proposition has in view.” 

In connection with constitutions and statutes, amendments 
that arc proposed and adopted may be intended to bring a change 
for the better; and statules, particulai'ly in new fields, are experi¬ 
ments which require successive amendments in ol’der to meet the 
new problems of 20th century civilization. Much of the most 
important legislation by congres.s and by state legi.slatures is thus 
in the form of amendments to prior legislation. Amendments are 
thus to a large extent changes for the better, although all amend¬ 
ments are by no means for the belter. (W. F. D.) 

Al^NDOLA, GIOVANNI ( 1882-1926), Italian politician 
and journalist, was born at Naples, April 15, 1882, He entered 
journalism at the age of j8 . and eventually became Rome corre¬ 
spondent of the Milan Corriere della Sera, which he left in 1921 to 
found a paper of his own, II Mondo. In 1919 he was elected 
deputy for .Sarno in the province of Salerno and re-elected in 1921 
and 1924. After World War I he devoted himself entirely to 
jiolilics as a Democratic Liberal and a suppiorter of Nitti. On 
Nitti’s fall, June Q, 19.20, he joined the opposition to Giolitti, and 
became mini.ster for the colonie.s, first under Bonomi, then under 
Facta. He opposed fascism from the first, and after Mussolini’s 
advent to power he became, with AIbcrtini, Sforza, Sturzo and 
Turati. one of the leaders of the various opposition groups. After 
Matteotti’s murder he was the leader of the members of the cham- 
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licr of deputies who withdrew' to the Aventine (see Italy). In 
>pite of frist ist menaces to his life during the election campaign of 
10-4 he declared the electoral law enacted by the fascist govern¬ 
ment to be unconstitutional and therefore void and null. Tw'o pub¬ 
lications of his. i'm liberalr and La democrazia dopo il 

16 aprilr /yj./, both of i9:;4, and a third publication made in col¬ 
laboration with SI'orza, Ruini, etc., Per iina yiuova democrazia 
made known his political faith. Attacked by a gang of 
fa’-cists while on a cure at an Italian spa, Montecatini, he died— 
as a result of tlie blows .-it C'annes. A[)ril 6, 19:6. 

AMENEMHET I., the ruh i of Egypt who began the 12th 
Dynasty (c. :i2\2 nv'). His personal name was Sehetepibre, 
uhich shows that he was especially devoted to Amon (g.'c.), the 
god of Epet. f.Sc'e Cambridge Ancient History, vol. i. 2nd ed., 

19‘^-1) 

AMEN HOTEP, I.-TV.: sec Egypt: The New Empire. 

AMENORRHOEA, norma 1I>' the absence of the menstrual 
tlow' is a part of the sexual cycle which culiuinalcs in ovulation or 
the discharge of the egg from the ovary. It is of two types; the 
physiologii' or normal and the jiathologic or abnormal. The former 
occurs before pubert\', during pregnancy and lactation and after 
the incmopaiise or change of life. 'I'he latter may occur a.s the 
result of some alaiormal develoiiment or of .some disc'ase, lo^al 
or general, arule or chronic ; or il ma>' result from disturbances of 
the endocrines or the organs of internal .secretion, or from emo¬ 
tional disturbance", such as ."hock or fear. W'hile mU in-cessarilv 
serious, il should be investigated and the cause dc'termined. De¬ 
tection of the undc'rlying condition is important because if 
neglec ted if may dc'velop into something serious. One may exjicct 
a cessation of the menstrual How or amenorrhoea after certain 
Operations where the* uterus or w'omb and the ovaries are removed. 

AMENTACEAE or AMENTIFERAE. This name, was 
formerly used to include the f.imilies of [)!.mts which bear Ihc-ir 
flow'CTS in calkins {(inienhi). It comprisc’d the- families Salicaceae, 
willows and jmplars, Jite^landdcenr, walnut and hic kory, Petiilaccac, 
birch and alder, Fa^accae, oak, beech and chestnut. It is not used 
in the most modern svstems of botanical classification. 

AMERCEMENT or AMERCIAMENT, in English law, 
an arbitrary pc'cuniary penally, inflicted in old days on an 
offender by the pecTs or equals of the party amerced. The w'ord 
has in modern times become practically a poetical synoin-m for 
fine or deprivation, flat an amercement differed from a fixed fine, 
prescribed by statute, by reason of its arbitrary nature; it repre- 
semted a comnuilatiun of a sentemeo of forfeiture' of goods, while 
a fine was originally a composition agreed upon between the judge 
and the prisoner to avoid imprisonment. The assessment of an 
amercement was termed an afrennent. In the lower courts the 
amercement was offered by a jury of the offender’s neighbours 
(affeerors) in the superior courts by the coroner, e.xcepi in (he 
case of olTicers of the court, when the amount was affecred by 
till* judges themselves. .Ml judgmi'iits w’erc entered on the court 
rc)ll as “in meny” (sit in nitserieordia). Articles 20 to 22 of 
Magna ('aria rc-gulated the asse.ssmenl of amercements. 

.SVe Stiplun. llht. ( rim. Luxe, I’ullock and Maitland, Hist. Jinf,. 
I.axe; McKei linie, Carta. 

AMERIA (mod. Amiclia), Umbria, about 65 mi, N. of Rome 
on the Via Amcrina (which diverged from the Via Cassia, passing 
through Castellum Amerinum, probably mod. Ortc, where it 
crossed the Tiber). It has a fine position, 1,332ft. above sea-level, 
and still retains considerable remains of the city wall. Pop. (1936) 
2,583 (town), 11,055 (cominuneV Roman remains include a 
large ten-chamliered water re.servoir, The lofty campanile of the 
cathedral was erected in 1050. Ameria is alluded to as a flourish¬ 
ing place, w’ifh a fertile territory' extending to the Tiber, by Cicero 
in his speeih in defence of Sextus Roscius Amerinus. 

AMERICA, the general name by which the huge continent 
called the western hemisphere is now known. It is commonly agreed 
that the name is derived from that of the navigator, Amerigo Ves¬ 
pucci (q.v.). America is divided geographically and ethnologically 
into three parts ; North America (Canada and the.United States of 
America); Central America and South America. These three 
divisions will be found treated separately under their own names. 


Physical Geography. —The accidental use of a single name, 
America, for the pair of continents that together have a greater 
north-south extension than any other continuous land area of the 
earth, gives some support to the theory of its tetrahedral de¬ 
formation; for America, broadening in the north toward its 
neighbours on the east and west, and tapering far to the south 
toward the Antarctic continent, roughly presents the triangular 
outline that is to be expected from tetrahedral w'arping. There 
is, however, not a unity but a duality, in its plan; North and South 
America resemble each other roughly in geological evolution as 
well a.s in outline, their chief correspondences being: (i) the 
area of ancient fundamental rocks in the north-east (Laurentian 
highlands, Guiana), without great deformation since early ged- 
logical times; (2) the area of south-eastern highlands (Appa¬ 
lachians, Brazil), with a crystalline belt near the ocean and more 
or less deformed Palaeozoic strata farther inland, both owing their 
present altitude to broad and modern geological uplifts; (3) the 
complex of younger mountains along the we.stern coasts (Cordil- 
It-ran highlands of both continents) of comparatively modern 
defurmation and upheaval, associated with much volcanic activ¬ 
ity; (4) confluent lower lands between the several highlands, with 
ri\crs flowing to the north (Mackenzie, Orinoco), east (St. 
Lawrence, Amazon), and south (Mississi{)pi, La Plata). Differ¬ 
ences are numerous, but they do not sutTicc to conceal the re¬ 
semblance in general plan. Indeed, the chief differences between 
the two continents arise from their unlike position with re.spect 
to (he C‘C]uator. North America is bathed in frigid waters around 
its broad northern shores, its mountains in the north-west bear 
huge glac i(‘rs, the outl>'ing north-eastern area of Greenland is 
shrouded with ice, and in geologically recent times a vast ice- 
sheet spread ovi'r its north-eastern third; w'hile a W'arm and moist 
climate in its southern part gives it a torrid flora and fauna, and 
warm waters bring coral reefs to ])arts of its southern shores. 
South America has a torrid flora ancl fauna over its northern half 
and coral reefs on parts of its northern shores, wliile cold waters 
and glaciers characterize its narrowing southern end, where geo¬ 
logically recent glaciation has taken place. 

The similarity of outline between the western margin of the 
Old World and the ca.stern margin of the Americas, long ago 
noticed, has in recent years been taken to support a daring theory 
of continental fragmentation, according to w'hich the Atlantic is 
thought to occupy the si)ace left vacant when America floated 
away westward from its original moorings. 

The relation of the Americas to the rest of the world a.s the 
home of plants and animals is greatly affected by the breadth of 
the adjacent oceans. Between the parallels of 60'’ and 70°N., the 
easl-ancl-west widening of North America forms more than a 
third of the almost continuous land ring around a zone of sub- 
Arctic climate; as a result there is a remarkable re.sernhlance of 
plant and animal life in the high latitudes of North America and 
Eurasia. In strong contrast with this is the exceptional isolation 
of far southern South America, which but slightly interrupts a 
sub-Antarctic ocean ring; as a result, the land flora and fauna of 
South America to-day are strongly unlike those of the other south- 
ending continents. 

For further treatment of the physical geography of the American 
continenls, see Nokih America and South America. (VV. M. D.) 

GENERAL HISTORICAL SKETCH 

The name America was derived from that of Amerigo Vcsyiucci. 
In VValdseemucller’s map of 1507 the name is given to a body of 
land roughly corresponding to the continent of South America. 
As discovery revealed the existence of another vast cjpmain to 
the north, the name spread to the whole of the pair of continents, 
in spite of the protests of the Spaniards, by whom it was not 
officially used of North America till the i8th century. 

Barring any trips which the Norse sea-rovers made, or may have 
made, to the Western continent, the discover)' of America is justly 
dated, Oct. 12 (N.S.21). 1492, when Christopher Columbus (q.v.), 
the Genoese, made his landfall on the island of Guanahani, now 
identified with W’atling Island in the Bahamas, After many disap- 
iwintments Columbus persuaded the Catholic sovereigns, Ferdi- 
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TYPICAL SCENERY OF THE EASTERN AND WESTERN STATES IN THE UNITED STATES 


1 Two caterpillar 30 s pulling 16 ft cut CYmbnes in a 1 400ar wheat 

field near Walla Walla Wash USA 

2 Mt Washington the highest peak in the White mountains (6 293ft ) 

photographed from Intervale New Hampshire 

3 The Old Trail highway winding over the Pa nted Desert >f Ari/ora 

so named because of the richness of its colour ng 


4 Sh fting sand dunes of Death valley Calif surrounded by the 

mountains The lowest part of this valley it 276ft below 
and the temperature rises to 130 F above In tummor 

5 A large herd of cattle grazing on a ranch near Bozeman Mor 

6 Af everglades scene along the canal in West Palm Beach Fla 

an American egret 
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LAKE. BEACH AND RIVER SCENES IN NORTH AMERICA 


1. Rooky Mountain seme in CanAda showing Lake Louise. Mirror Lake, and 
Lake Agnes from left to right taken from a point near the trail from 
Chateau Lake Louise. Big Bee Hive is the tree-covered peak near the 
centre of the picture 

2 View of Auk Lake, near Juneau, Alaska 


3. A large sand dune on the shore of Lake Michigan 

4. Scene along the Indian River boulevard in Florida, U.S.A. 

5. Looking down the Crescent river, Florida. U.S.A. 

6. Mother Ann Profile in the rocks at Gloucester lighthouse, 

Gloucester. Mass. 
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SCENES IN CENTRAL AND SOUTH AMERICA 

1. The hiflhest Trans-Andean station on the Aroentine side of the mountains 4. A mangrove swamp and forest on a backwater of the Amazon In Brazil 

2. A canyon near Oroya on the Mantaro river in Peru 5. A corner of a banana plantation in Colombia. South America 

3. Quarters for workmen on a plantation in Honduras 6. Cane and coffee plants bordering a road in Porto Rico 
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MENDENHALL GLACIER, A RIVER OF ICE. OVER A MILE IN WIDTH AND 100 FEET IN HEIGHT 

Because of its accessibility by motor from Juneau, Alaska, Mendenhall glacier has many visitors each year 
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nand and Isabella of Spain, to furnish him with a squadron of 
three small vessels. With it he sailed from Palos in Andalusia on 
Aug. 3, 1492, reached Guanahani on Oct. 12, touched on the coast 
of Cuiia and on Hispaniola, established a small post, and returned 
to Lisbon on March 4, 1493, and thence to Spain. 

It was the belief of Columbus and his contemporaries that he 
had reached the islands described by Marco Polo as forming the 

Nuc)?’o 8(:h? partes funtIatiusluftrartp/&“ aha 
quarca pars per Amcricu Vcfputiucvt m fequentf 
bus auicrur )mucnta eft/qua non video cur quis 
iure vetet ab Amcrico inucntorc faoacis ingenr) vi 
pifCiCfiif ro Amcrigenquafi Amend terra/iiueAmcncain 
ca diccndaicu Europa Sc Afla a mulinabus fuafor 
lira Tint nomina.Eius fiiu Qc genus mores ex bis bi 
nis Amend nauigatiombus quae fcquuntb'quidc 
intclligidaiun 

The earliest mention of America 
In his essay, “Cosmographlae Introductio,” published In 1507, a oeoorapher. 
Marlin Waldseemtlllcr, termed the western lands “America” after Amarigo 
Vespuccio who had referred to them for the first time as the New World 
in 1499 

cast cm extremity of Asia. Hence he spoke of the “Indies,” and 
"las liidia.s ’ continued to be the olTicial name given to their Amer- 
iian possessions by the Spaniard.s for many generations. His feat 
[iroduced a diplomatic controversy with Portugal which was des¬ 
tined to have important political consequences. In 1454 Pope 
Nicholas V. had given the Portuguese the exclusive right of explo¬ 
ration and conquest on the road to the Indies. His bull contem¬ 
plated only the use of the route by the coast of Africa to the south 
and cast. After the return of Columbus and his supposed demon¬ 
stration that the Indies could be reathed by sailing west, disputes 
might obviously arise. The Catholic sovereigns applied to Pope 
.Mexander VL, a Spaniard, for a confirmation of their rights. The 
[)ope drew a line from north to south 100 leagues west of the 
Azores and Cape \’crde islands, and gave the Spaniards the claim 
to all to the west (May 4, 14(13). The Portuguese thought the 
division unfair to them, and jirotested. A conference was held 
between the two powers at Tordcsillas in 1494, and by common 
consent the line was shifted to 370 leagues west of the Cape Verde 
islands. The boundary line is generally considered as the 50th 
degree of longitude west of Greenwich, which strikes the mainland 
of South America about the mouth of the Amazon. Thencefor¬ 
ward the Sjianiards claimed the right to exclude all other peoples 
from trade or settlement “beyond the line.” 

Between Sept. 1493 and the time of his last voyage (May 1502 
to Nov. 1504), Columbus explored the We.st Indies, reached the 
mainland of South America at the mouth of the Orinoco and sailed 
along the coast of Central America from Cape Honduras to Nom- 
hre de Dios (near Colon). Henry VH. of England allowed the 
Bristol merchants to fit out a western voyage under the command 
of another Genoese, John Cabot (q.v.), in 1497. The history of 
the venture is very obscure, but Cabot is thought to have reached 
Newfoundland and the mainland. Between 1500 and 1503 a Por¬ 
tuguese family of the name of Cortcrcal carried out voyages of 
exploration on the eastern coast of North America. In 1500 the 
Portuguese, Pedro Alvarez Cabral, while on his way to the East 
Indies, sighted the coast of Brazil at Monte Pascoai in the Aim- 
ores, and took formal possession. The belief that the eastern ex¬ 
tremity of Asia had been reached died slowly, and the great 
object of exploration in America continued to be the discovery 
of a passage through to the Spice islands, in order to compete 
with the Portuguese, who had reached them by the Cape route. 
The first Spanish settlement in Hispaniola spread to the mainland 
by the adventure of Alonso de Ojeda and Diego de Nicuesa in 
Darien in 1509. Cuba was occupied by Diego de Velasquez in 
1511. In 1512 (or 1513) Juan Ponce de Leon made the first 
recorded exploration of the coast of Florida and the Bahama 
channel. In 1513 Vasco Nunez de Balboa crossed the isthmus 


t*t Darien and saw the South Sea (Pacific). The hope that a 
passage through to the Spice Islands would be found near exist¬ 
ing Spanish settlements was now given up. One was' sought 
farther south, and in Nov. 1520 Ferdinand Magellan (q.v.) 
pas.sed through the strait which bears his name and sailed across 
the Pacific. At last the existence of a continent divided by a 
vast stretch of ocean from Asia, and mostly lying within the 
sphere of influence assigned to Sjiain by the pope, was revealed 
to the world. 

The first aim of the Spaniards had been trade with the Indies. 
The Casa dc Contratariou, a committee for the regulation of 
trade, was establirhed at Seville in 1503. European plants and 
animals were introduced into Hispaniola and Cuba, and sugar 
plantations were set up. But the main object of the Spaniards 
was always gold, to be won by slave labour. .As the surface 
gold of the i.slands was exhausted, and the feeble island races 
perished before the invaders, the Spaniards were driven farther 
afield. In 1510 Pedrarias Davila transferred the Darien settle¬ 
ment to Panama. In that and the following year the coasts of 
Yucatan and of the Gulf of Mexico were exi)lon'(l successively 
by Francisco Hernandez Cordova and Juan de Grijalxa, who 
both sailed from Cul)a. From Cuba it was that llernan Cortes 
{q.v.) sailed on Feb. 10 or 18, 1510, for the conciuest of Mexico. 
Hitherto the Spaniards had met only the weak islanders, or the 
more robust cannibal Caribs, both alike pure savages. In Me.xico 
they found “pueblo” or town Indians who possessed an organized 
government and had made progress in civilization. The hegemony 
of the Aztecs, who dominated the other tribes from the central 
valley of Mexico, was i^ijiressive. Cortes, the most accomplished 
and state.smanlikc of the Siunish conquerors, raised the subject 
peoples against them. His contiuest was effi'Cled by 1521. His 
example stimulated the settlers at Panama, who had heard of a 
great people owning vast tiuantities of gold to (he south. Between 
1524 and 1535 Francisco Pizarro (q.v.) and Diego de Almagro 
had completed the conquest of Peru, which was followed, how¬ 
ever, by a long period of strife among the Spaniards, and of 
rebellions. From Peru the Spaniards advanced southwards to 
Chile, which was first unsuccessfully invaded (1535-37) by 
Diego de Almagro, Their advance to the south was checked by 
the indomitable oiijio.sition of the Araucanians, but from the 
southern Andes the Spaniards ovcTllowed on to the great plains 
which now form the interior of the; Argentine republic. The 
first permanent settlement at the mouth of the river Plate at 
Buenos Aires dates from 1580. In its main lines the Spanish 
conquest was comi)iete by 1550. What the Spaniards had then 
overrun from Mexico to Chile i.s .still Siianish America. Brazil, 
after a period of exploration which began in 1510, was gradually 
.settled by the Portuguese. The vast territories accjuired by Spain 
in this brief period were held to be, by virtue of the pope’s hull, 
the peculiar property of the sovereign. In 1509 the Council of 
the Indies was established, but it did not take its final form till 
1524. It con.sisted of a president, with a board of advisers, who 
possessed legislative and administrative powers, and who varied 
in number at different times. The Casa de Contratarion, another 
lioard, regulated the trade. In America the Crown V'as represented 
by governors. After the preliminary period of conquest the whole 
of the Spanish posse.s.sions were divided into the two “kingdoms” 
of New Spain—consisting of Venezuela and the Spanish pos.ses- 
sions north of the isthmus—and of New Castile, a title soon 
changed to Peru, which included the Central American isthmus 
and all of South America except Venezuela and Brazil. Each was 
ruled by a viceroy. As the Spanish dominions became more 
settled, the viccroyalty of Peru was found to he unwieldy. New 
Granada (which included the present republics of Venezuela, 
Colombia and Ecuador) was created a viccroyalty in 1718 (soon 
abolished, but re-created in 1740). A fourth viccroyalty for 
the river Plate was formed in 1778. Other governments known 
as captain-generalships were cut out of the viceroyalties at 
different periods. 

The government of Spain administered its dominions from the 
beginning in the strictest spirit of the “colonial system.” The 
Indies were expected to supply precious metals and raw mate- 
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anufacturcs from Cam rfr 

regulation o[ the r th 


lU-A- . ^5 Meanwhile, French corsairs 

■„ns o! **=.“,!: had been active in iniesUng the 
the d'S%Vo and D>ePt^^“ f„uowed by the Spanish convoys, 
from St. the e ro and the beginning of 

and Spain, they were joined \,y 
'y‘'hrt‘^fh ^^„g/i.sh claimed the tight to track iviih 

-‘-"rtsions ircfr out of Europe by virtue ot then 


.'"heraml ail Spttni^ 


.tnd the colonuil trade of the I .n ine coast, nisi 11 
/\in:ima and then carried over (he isthmus. From j^ornhre cU 
Dios or Porto Hello the convoys went to L.t Vera f ruz for the 
trade of New Spain, and returned home in July hy the Florida t 
Straits. One-fifth of the produce of the mines helontfed to the 
Crown. The collection of this huilion wa.s at all times a mam 
object with the Spanish fcoverntncnl, and more especially so 
after the discovery of the /treat silver deposits of Potosi in 
Ilolivia. Forced labour was required to work them and the 
nalives were driven to the (oil. 

The Portuguese settlement in Brazil was mort; purely colonial 
than the Spanish possessions. Fntil J534 little was clone to 
regulate* the activity of [irivale adventures. In that year the coast 
was divided into captaincies, which were united under a single 
governor-general in 1540. Between 1572 and 1570 there were 
in Brazil the two governments of Rio de Janeiro and Bahia; 
but its history is of little importance till the occui)ation of 
Portugal by Philip 11 . drew the country into (he wars of (he 
Spanish monarchy. ^ 

The claim of (he peninsula powers to divide the American , 

continent between them, based as it w.as on an award given in I 

entire ignorante of the fads, would in no case have been re- ; ti 



The • MArFLOWER " 

In 1620, 35 yaara after the Raleigh expeditions, and 12S years after 
Columbus landed at San Salvador, a party of pilgrims sailed from South, 
ampton on tho “Mayflower” for the New World. A voyage of 65 days 
brought them to tho shores of North America, and they settled at Plymouth 

treaty of trade and amity made in the reign of Charles V. The 


s|)ecl(‘(l As England was in general alliame with the sovereigns I Spaniards maintained that there was ‘‘no peace beyond the line,” 
of Spain during (In* early jiiih leiitury, Englishmen turned their I ir., J’opc Alexander’s line as finally fixed by the conference at 


attention at iirst towards the diseocery of a route to the Spice 
islands round the north of Asia. But the rivalry of Francis 1 . 
and (’harles V. gave J'rance a .strong motive for assailing the 
Spaniards in the New World. .King Francis encouraged the 


Tordesillas. The English retaliated by armed smuggling voyages. 

It was, however, not till late that they attempted to found 
permanent settlements. In 1578 Sir Humphrey Gilbert obtained 
a patent for discovery and settlement. In 1583 he peri.shed in 


ill-recorded and disimted voyages of the I'lorenline Giovanni da | an effort to establisli a colony in Newfoundland. His work was 
X’errazano in 1524, and (he iindouliled explorations of Jacfjues j taken up by his half-brother, Sir Walter Raleigh, in 1584. Between 


Cartier, Between 1534 and 15.(2 (hi 
Malo, explored the Strait of Belle IsU 


rilSSi 


seaman, a native of St. 
and the Gulf of St. Law- 





mOM A MURAL fAtNTINO BY CHARLfS Y. TURNtR IN TMt HOTIL RALtlOH, W AS H INC YON, D.C. 

The departure of naleigh s colonists from England in isbs 

In 1585 Sir W«Hor Rulolgh »ont a group of colonists to Virginia in tha 
hope of estabilshing a permanont settlement. But the new land offered 
so many hardships that the oulonlsts salted home with Sir Francis Drake 
the following year, (ust befora a relief ship arrived at Roanoke island In 
search of them 

reiicc, and vi.siled the Indian village of Hochelaga, now Montreal. 
The claims of France to the possession of a great part of the 


15S0 and 1O03 Sir Waller made successive efforts to settle a 
colony in the extensive territory called Virginia, in honour of 
Oueen Elizabeth. His colony at Roanoke, in what is now North 
Carolina, wms unsuccessful, and after his fall his patent reverted 
to the Crowm, but the new Virginia company carried on his 
schemes. In 1007 the first lasting settlement was made in Virginia, 
and after a struggle began to flouri.sh by the cultivation of tobacco. 

In t02o another settlement was made. A small body of religious 
dis.sentients, 101 men, women, and children, secured leave from 
the Virginia company to plant themselves within its bounds. 
They sailed in a single ship, the “Mayflower,” and landed near 
Cape Cod, where they founded the colony of Plymouth, after¬ 
wards (i(>2i) obtaining a patent from the council for New 
England. From these two centres, and from later settlements, 
arose the “plantations” of the Fmglish, which gradually increased 
to the number of 13 and were destined to become the United 
States of America. 

The English colonics, though divided by interest or character, 
were all alike jealous to defend, and eager to extend, their 
freedom of self-government, based on charters granted by the 
Crown. The settlers by degrees threw off the control of the 
proprietors who had received grants from the Crown and had 
promoted the first settlements. It was a marked characteristic of 
the English colonists, and a strong element in their prosijerity, 
that they were hospitable in welcoming men of other races— 


northern half of ^America were based on the voyages of Verrazano Germans from the Palatinate, and French Huguenots driven 
and Cartier. The death of King Francis, and the beginning of out by persecution who brought with them some capital, more 
the wars of religion, .sus[)ended colonial entcrpri.se under royal intelligence, and enduring hatred of Roman Catholic France, 
direction. But the Huguenots, under the inspiration of Coligny. Though the British Government gave, more or less unwillingly, 
made three atlempt.s to found colonies to the south—at Rio de a large measure of self-government to the plantations, it was 
Janeiro (iS 55 ~t* 7 ), near the present Beaufort, South Carolina no less intent than the Spanish Crown on retaining the whole 
(1562), and in Florida (1.565). These ventures were ruined colonial trade in British hands, and on excluding foreigners. Two 
partly by the hostility of the Sixiniards and Portuguese, partly by foreign settlements within the English sphere~the Dutch colony 
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of New NeLhcrland, now New York, and the Swedish settlement 
on the Delaware ^were absorbed by the growing English element. 

While the English plantations were striking root along the 
coast, by somewhat prosaic but fruitful industry, and were 
growing in population with rapid strides, two other movements 
were in progress. To the south, the English, French, and Dutch, 
though often in rivalry with one another, combined to break in 
on the monopoly of the Spaniards. They turned the maxim that 
‘ there is no peace beyond the line” against its inventors. They 
invaded the West Indies, seized one island after another, and 
formed the freebooting communities known as the brethren of 
the coast and the buccaneers. After the rencw'al of the war 
between Spain and Holland in 1621, the Dutch invaded the 
I’ortugucse colony of Brazil and seized Bahia. A long period of 
struggle followed, but, after the declaration of Portuguese inde¬ 
pendence in 1640, local opposition, and the support given to the 
Portuguese by the French, led to the retreat of the Dutch. 

To the north, to the west, and to the south of the English 
settlements on the mainland, a most characteristic French colonial 
])olicy w'as being carried out. No sooner were the wars of 
religion over than the French again set about making good their 
claim to Canada, and to whatever they could represent as arising 
naturally out of Canada. In 1599, under the encouragement of 
Henry IV., speculators began to frequent the St. Lawrence in 
pursuit of the fur trade. Their settlements were mainly trading 
posts. Their colonists were not farmers but trappers, wood- 
rangc'rs, coiircurs du bvis, who married Indian women, and formed 
a mixed race known as the hois brulcs. Not a few of the leaders, 
notably Samuel dc Champlain {q.v.), who founded Quebec in 
]0o8, were brave, ingenious men, but the population provided 
no basis for a lasting colony. It was adventurous, small, .scattered, 
and unstable. The religious impulse which was so strong both 
in the Spanish and the English colonies W'as prominent in the 
French, but in the most fatal form. Pious people were eager to 
bring about the conversion of the Indians, and were zealously 
!-.frvcd by missionaries. The Jesuits, whose first appearance in 
New France dates from 1611, were active and devoted. Their 
aim w'as to reduce the fierce Red men to a state of childlike 
docility to priests. It was true that the most active French 
colonial element, the trappers, were barbarized by the natives, 
and that the pursuit of the fur trade and other causes had brought 
the French into sharp collision with the most formidable of the 
native races, the confederation known as the Five (later Six) 
Nations. During the reign of Louis XIV., after 1660, the French 
government paid great attention to ('anada, but not in a way 
capable of leading to the formation of a colony. The king was 
as intent as the rulers of Spain had been to keep the American 
possessions free from all taint of heresy. Therefore he carried 
on the policy of excluding the Huguenots—the only colonizing 
element among his subjects—and drove them into the English 
plantations. A small handful of obedient peasants formed the 
basis of the colony. On this narrow foundation was raised a 
vast superstructure, ecclesiastical, administrative, and military. 
His priests, and his officials civil and military, gave the French 
king many daring explorers. While the English colonies were 
slowly digging their way, taking firm hold of the soil, and growing 
in numbers, from the sea to the Alleghanies, French missionaries 
and explorers had ranged far and wide. In 1682 Robert Cavelier, 
Sieur de la Salle, who had already explored the Ohio, sailed 
down the Mississippi and took possession of the region at the 
mouth by the name of Louisiana. 

The problem which was to be settled by a century of strife 
was now posed. On the one hand were the English plantations, 
populated, cultivated, profitable, stretching along the east coast 
of North America; on the other were the Canadian settlements, 
poverty-stricken, empty, over-officialled, a cause of constant ex¬ 
pense to the home government, and, at a vast distance, those of 
Louisiana, struggling and bankrupt. The French remedy for an 
unsuccessful colony had always been to annex more territory, 
and forestall a possible rival. Therefore the French government 
strove to unite the beggarly settlements in Canada and Louisiana 
by setting up posts all along the Ohio and the Mississippi, in 


order to confine the English between the Alleghanies and the sea. 

The political history of North America till 1763 is mainly the 
story of the pressure of the English colonies on this paper 
barrier. As regards Spanish America, England was content to 
profit by the Asiento treaty, which gave her the monopoly of 
slave-hunting for the Spanish colonies and an opening for contra¬ 
band trade. In the River Plate region, where the dissensions of 
Spaniards and Portuguese afforded another opening, English 
traders smuggled. The Spaniards, with monstrous fatuity, refused 
to make use of the superb waterways provided by the Parand 
and Paraguay, and endeavoured to stifle all trade. England’s main 
.struggle was with France. It was prolonged by her entanglement 
in European disputes and by political causes, by the want of 
co-operation among the English colonies, and their jealousy of 
control by the home government. The organization of the French 
colonies, though industrially ruinous, gave them the command 
of more available military forces than were at the disposal of 
the English. Thus the fight dragged on. At last, when under 
the leadership of the elder Pitt {sec Chatham, Earl of) England 
set to work resolutely to force a final settlement, the end came. 
The British navy cut off the French from all help from home, 
and after a gallant struggle, their dominion in Canada was con- 
cjiiered. They surrendered Louisiana to Spain, which had suffered 
much in an attempt to help them, and their possessions in America 
were reduced to their islands in the West Indies and French 
Guiana. 

The fall of the French dominion on the continent of North 
America was practically the beginning of the existence of inde¬ 
pendent nations of Europi'an origin in the New World. The 
causes which led to the revolt of the colonics, the political and 
military history of the war of independence, are dealt with 
under the heading of Ignited States {History) and American 
Revolutio.n. The significance of these e})och-inaking events 
in the general history of America is that from 1783 onwards 
there was, in the New World, an autonomous community in 
entire separation from European control. Such a polity, sur¬ 
rounded a.s it was by territory de])endent on European sover¬ 
eigns, could not be without a profound influence on its neighbours. 
No delibcrale direct action by the United State.s was needed, 
for its example worked. Its indejiendeiice tempted, its prosperity 
'limulated. From the freedom of the United Stafe.s came the 
revolt of Spanish America, and the grant by Great Britain to 
Canada of the amplest rights of self-government. 

The effect which the establishment of the great northern 
republic was bound to have on their own colonics was not un¬ 
known to the wi,ser among the rulers of Spain. I'hey took, 
however, few and weak steps to counteract the visilile peril. 
The wars of the French Revolution and of Napoleon, in which 
Spain was entangled, interrupted her communications with her 
colonics, and weakened her hold on them. The defeat, in 1806 
and 1807, of two British expeditions to Buenos Aires and Monte¬ 
video, resulting in the capitulation of the English force, gave 
a great impulse to the self-reliance of the colonists, to whom 
the credit of the viclory entirely belonged. When the inter¬ 
vention of Napoleon in Spain plunged the mother country into 
anarchy, the coloni.sts began to act for themselves. They were 
still loyal, but they were no longer passive. The brutality of 
some Spanish governors on the .spot provoked anger. The cortes 
assembled in Cadiz, being under the influence of the merchants 
and mob, could make no conces.sions, and all Spanish America 
flamed into revolt. For the details of the .struggle the reader 
must refer to the articles Arce.vtina, Bulevia, Chile. Colombia, 
Ecuador, Panama, ITru, Paraguay, Uruguay, Venezuela. 
Brazil followed the same course in a milder way and a little 
later. The struggle of Spanish America for independence lasted 
from 1810 .to 1826. 

Meanwhile the United States had taken deci.sive action. Presi¬ 
dent Monroe, in his message to Congress on Dec. 2, 1823. laid 
down the rule that no part of America was any longer res nullius, 
or open to colonial settlement. From President Monroe’s declara¬ 
tion has grown up what is now known as the Monroe Doctrine 
(q^v.) which, in substance, insists that America forms a separate 
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(HISTORICAL SKETCH 



The conjectural routes of the Norsemen to America during the viking period, a d. boo-iooo 

From the 7th to the 11th century the spirit of expension that characterized the Norsemen for several hundred years appeared at its height. 
They settled In France, E ngland, Scotland and Ireland and journeyed as far east as Russia. In the western hemisphere they colonized Iceland 
and. late in the lOth century, Greenland. It was from this latter place that expeditions were made by Eric the Red and others to the north¬ 
east shores of America 

.‘^Nsfem ;i[)ar( from Europt*, wherein .still c.xistinjj European pos- 
•se.s.siori.s may he tolerated, hut on the under.standinf; that no 
extension of them, ;nul no eslahlishment of European control 
o\cr a nominally iiuleperuli'nt Ameritan sl.ale, will he allowed. 

I'he Monroe Dot trine is indeed the reeoi'iiition, rather than 
the cause, of uiuleniahle fact. Eurojx' if- still pt*ssessed of some 
measure of sox'ereiKO jxnvt'r in the \ew World, in Canada, in 
(iiiiana, and in the West Indian islands. Hut Canada is bound 
only hy a voluntary allepante, Guiana is unimportant, and in the 
West Indian islands, where the independence of Haiti and the 
loss of Cuba and Puerto Rico hy Spain have diminished the Euro- 
jX'an sphere. ICwropean dominion is only a survival of the colonial 
e[)och. America. North and South, does form a separate system. 

That sxstem is divided into what are sometimes called an Anglo- 
America and a Hispanic, or Latin, America. On the one hand are 
the I’nited States and Canada. On the other arc all the states 
formed out of the eolonial empires of Spain and Portugal. The 
states of the Ameriian union, as also Canada, arc nontropical. 
adapted to the development of European races, not mixed with 
Indian blood, and jiossessed hy long inheritance of the machinery 
needed for the succf’ssful cotKiuct of self-government. They grew 
during the lolh century in {xipulation and wealth at a rate that 
placed tliern far ahead of the Spanish and Portuguese states, 
which in the beginning were the richer and the more jxipulous. 

The Sjianish and Portuguese states of America are largely tropi¬ 
cal. and therefore less ada;)ted to the health of a white race. Their 
population is divided between a white, an Indian and a coloured 
l>ortion. the latter two sometimes docile and industrious, some¬ 
times almost savage They inherited no machinery of self-govern¬ 
ment. Townshij)s governed by close corjiorations. and all em¬ 
bedded in the desjKitic power of the Crown, presented few of 
the elements out of which a stable commonwealth could be 


formed. It was inevitable that in the early stagc.s of their history, 
the so-called Latin communities should fall under the control of 
"the single jx^rson.’' and no less inexitable that he should be a 
soldier. The sword and military discipline long supplied the only 
effective instruments of government. It would have been a 
miracle if the first gem'ralion of Mexican and South American 
history had not been anarchical. It was not until the last quarter 
of the 19th eentur>’ that the greater portion of Spanish and 
Portuguese America settled down and established permanent 
and pe.iceful governments. (X.) 

In the early decades of the 20lh century, this tendency toward 
relative political stability continued, with a number of .substan¬ 
tial excei)tions, of which the turbulent Mexican revolutionary 
period beginning in iqio was the most serious. The “A.B.C. 
powers,” Argentina, Brazil and Chile, made considerable political, 
economic and cultural advances, and came to cxcrci.se a certain 
leadership among the Latin-Amcrican countries. Meantime, the 
role of the United States in the western hemi.sphere steadily in¬ 
creased. most obviously in the development of its domination of 
the Caribbean, a domination both conferred and required by the 
acquisition of the Panama Canal Zone and the construction and 
control of an intcroccanic canal. The degrees and kinds of in¬ 
fluence exercised by the United States were varied. Acquisition 
of literal sovereignty was limited to Puerto Rico, ceded by 
Spain in i8g8, and the Virgin Lslands. purcha.scd from Denmark 
in 1917. The treaty of 1903 with the new republic of Panama 
gave the United States the rights of control as “if it were the 
sovereign” of the Canal Zone. There were military and financial 
interventions in Cuba, Haiti, the Dominican Republic. Honduras 
and Nicaragua in the earlier decades of the century. Over- 
I shadowing all previous measures for the security of the Caribbean, 
I however, was the executive agreement with Great Britain in 
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1940, by which the United States leased several sites for air and 
naval bases. 

The growth in the influence of the United States w^as viewed 
with mixed feelings in Latin America. One school of thought 
hoi:>ed that the concept of Pan-Hi.sf>anism might counteract the 
movement toward a Pan-Americanism under the aegis of the 
great power of the north. There was particular resentment 
against the so-called “Roosevelt Corollary to the Monroe Doc¬ 
trine," stated in messages to congress by President Theodore 
Roosevelt in 1904 and 1905, and announcing the necessity of in¬ 
tervention by the United States in certain unstable Latin- 
American countries. 

The date 1930, when this idea was officially and publicly re¬ 
nounced by the U.S. state department, may be used to mark 
the beginning of a better era of inter-American relations. The 
new policy of the United States, sloganized by President Frank¬ 
lin D. Roosevelt in his first inaugural address as the policy of 
“the Good Neighbor,” had already made progress toward greater 
inter-American unity when this progress was accelerated by the 
coming of World War II and the rise of the idea that hemisphere 
solidarity was vital to hemisphere defense. 

Bim.ioCkAPTTY. —Separate bibliographies will be found under the 
hcadinKs of the separate states. In the field of general histories the 
eight volumes of Justin Winsor’s Narrative and Critical History of 
Antrrica (18.S6-80) have not been superseded, or even equalled, in 
scope. A fairly succe.ssful attempt at a r)opularized treatment of the 
uholc .subject in one volume is L. D. Itakiwin, The Story of the 
Americas (i(;43). .^mong the works on large phases of the subject, 
these may be mentiont'd; II. K. Bolton and T. M. Marshall, The 
Colonhalion of North America (ig2o); C. E. Chapman, Hispanic 
America, Colonial and Repuhliran {1938) ; J. K. Rippjy, The Historical 
Evolution of Hispanic America (1932); A. C. Wilgus, The Develop¬ 
ment of Hispanic America (1941); and Dexter Perkins, Hands Off: a 
History of the Monroe Doctrine (1941). (W. E. Bn.) 

PRE-COLUMBIAN DISCOVERIES 

Alleged discox’eries of the continent or islands of America by 
Europeans before Columbus lack foundation, with the exception 
of those made by the Norsemen. Because of the geographical 
condition.s it was natural that they should be the first to discover 
territory in the w’cstcrn hemisphere. They advanced step by step 
towards west and northwest. First they accidentally discovered the 
Faroes, then Iceland, and finally, early in the loth century, Gunn- 
hjorn Ulf.sson probably sighted the snow-clad mountains of Green¬ 
land, when he landed on some desert islands which afterwards were 
called Gunnbjorn Skerries, and which presumably were identical 
with some of the islands off Angmagsalik on the cast coast. This 
discovery was not followed up until Eric the Red, who had first 
been exiled from Norway and thereafter from Iceland, decided to 
seek those islands in 982 and to ascertain if they were habitable. 
Thus he discovered the mainland of Greenland, the southw'cstem 
part of which he exjilored during the next three years; he there¬ 
after returned to Iceland and succeeded in jx^rsuading a number 
of people to go with him to Greenland, and to establish there a 
colony on the model of (he Icelandic commonwealth. 

From this colony further discoveries were made not only along 
the west coast of Greenland but also on the American continent. 
These were in the beginning accidental, and a fairly full account 
of them has been preserved in Icelandic tradition, which has two 
somewhat different versions of them. The older of the two, the 
Safta of Eric the Red, ascribes the discovery' of the continent to 
Leif Ericsson (q.v .); the younger, called the “Tale of the Green¬ 
landers” (found in the Flatey Book) makes Bjami Hcrj 61 f.s 5 on 
the first discoverer. The Saga is doubtless much more reliable 
although the “Tale” probably preserved a few things which the 
Saga left out. The accidental discovery' of Leif in the year 1000 
was followed up the next y’ear by his brother, Thorstein Ericsson, 
who, however, failed to reach the new lands. Two years later the 
Icelander, Thorfinn Karlsefni (q.v.), went with three ships from 
Greenland in search of Vinland with the intention of settling 
there. His expedition lasted three years (1003-06), at the end 
of which time he returned to Greenland, realizing that a colony 
could not be maintained there because of the ho.stile aborigines. 

Probably in 1007, Karlsefni returned to Iceland, where the .story 
of his exploits was finally written down. The various place names 


751 

mentioned in this are impossible of definite identification wflth 
localities on the American continent, since no genuine Scandi¬ 
navian remains of (hose tirne.'^ have been found there. There seems, 
however, little doubt that Helluland (Flagstoneland) is Labrador; 
while Markland (Woodland), the next land south of this, has 
often been looked upon as identical with Nova Scotia or New¬ 
foundland, but it might a.^^ well be sought on the south coast of 
Labrador, where almost certainly Furdustrandir (Wonderstrands) 
arc to be found. As Prof. Steensby has pointed out, no place on 
the cast coast of America tallies so well with the description of 
those desolate strands as the low coast west of Cape Whittle. In 
.such case Straumfiord, where Karlsefni wintered twice, has prob¬ 
ably to be looked for within the Gulf of St. Lawrence, and Chalcur 
bay is possibly identical with it. Vinland {q.v.) must, however, 
be sought somewhere on the coast of New England. 

After Karlsefni's expedition Icelandic sources mention only two 
.sailings towards those lands from Greenland; the first of these was 
in 1121, when Bishop Eric of Greenland left for Vinland, probably 
as a mis.sionary, but he was never heard of again. In 1347 there 
arrived in Iceland a ship of Greenland which had been to Markland 
for timber, but had been driven out of its course. This may indi¬ 
cate that such trips were made now and then from Greenland, 
although only' this one is on record. Tlie Greenland colony prob¬ 
ably existed until the 15th century, but at that time its connections 
with those lands discovered in the west as well as with the mother 
country had ceased. Although Columbus may iiave visited Iceland 
.some yTars before his discovery of America, there is no reason to 
believe that he heard of these early Norse di.scoveries, or that they 
in any way influenced him. 

An attempt has been made by Dr. Sophus Larsen to show that 
a combined Danish-Portuguese expedition under Didrik Pining 
and Pothorst reached the coast of Labrador or Newfoundland 
.shortly after 1472, thus substantiating the alleged discoveries in 
those regions by the elder Corte Real. The evidence presented in 
.supi)ort of this is partly indirect and hence dubious, and partly 
drawn from late sources which arc not authoritative. 

For the bibliography of this subject see H. Hcrmann.sson, North¬ 
men in America if.S'j-c. lyoo (Ithaca, N.Y , 1909). In addition (o the 
titles given under Leif Ericsson the following may be mentioned: 
F. Nansen. In Northern Mists (1911); W. H. Babcock, Early Norse 
Visits to America (1913) ; W. Hovgaard, The Voyages of the Norse¬ 
men to Afuerica (1914) ; II. P. Steensby, The Norsemen's Route from 
Greenland to Wineland (('openhagen, 1918); Ci. M. Gathorne-llardy, 
The Norse Discovery of America (1921); S. Larsen, The Discovery 
of North America Twenty Years before Columbus (Copenhagen, 
1924); IL Hermannsson, The Problem of Wineland (1936). 

(H. He.) 

AMERICAN ACADEMY IN ROME, THE, situated on 

the Janiculum, in Rome, Italy, compri.ses a school of fine arts 
and a school of classical studies. It was founded in 1894 under 
the leadership of Charles F. McKim. It is administered by a 
director and staff in Rome, and a president and board of trustees 
in New York city. The school of fine arts includes departments 
of architecture, painting, sculpture, landscape architecture and 
musical composition. Mature students of advanced attainment are 
chosen, through annual comyietitions, as Fellows, for a term of 
one or more years. Re.siden(e and studio are provided in the 
academy without charge, and stipends arc granted to cover the 
cost of living and travel. There is no formal in.struction, but work 
of certain kinds and travel in clas.sic lands are prc.scribed. Results 
of research and reproductions of the work of the artists are pub¬ 
lished in the Memoirs or Papers and Monographs of the Academy. 
By giving its selected artists and scholars opportunities for inti¬ 
mate association through study and travel in an atmosphere of art' 
and amid the inspiration of masterpieces, the academy aims to 
contribute toward the elevation of American art and letters. 

(J. K. S.) 

AMERICAN AGRICULTURAL CHEMICAL COM¬ 
PANY, THE. The present company wa.s incorporated under the 
laws of the state of Delaware on Dec. 8, 1913, and in 1930 was 
reorganized taking over at that time a predecessor company (the 
Connecticut company) which had been incorporated back in 1899 
and which, over a period of years, had acquired a good many 
smaller companies. It is one of the largest producers and distribu- 
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lors of fertilizer in the United States and operates as well in Can¬ 
ada and Cuba, producing and distributing its products under “AA 
(Quality” and “Agrico” registered brand names. 

In addition, if manufactures and distributes in.secticides and a 
line of chemicals. Its Florida phosphate rock pro{x,*rties are suf- 
heient to supply its ncred.s for this basic material for decades to 
(omc 

The company has no funded debt, its capital consisting of com¬ 
mon stock only. 

AMERICAN ASSOCIATION FOR THE ADVANCE¬ 
MENT OF SCIENCE, founded in 184H and incorfjorated in 
r874, is an organization which “aims to advance science in the 
New World in every feasible way.’’ Its mcml)ership is approxi¬ 
mately 21,000 in 1040, the majority of the mcmlKjrs residing in 
the United States and Canada. It has two divisions, which are 
autonomous; the Pacific division and South-western division. In 
addition to individual meml')ership there arc connected with the 
association 174 wholly autonomous and indejMmdent associated 
scientific societies induding 33 State academies. The association 
has 13 sections, repre.senting the main current subdivisions of sci¬ 
ence, each designaterl by a letter, as follows: A (Mathematics), 
K (Physics), C (Chemistry), D (Astronomy), E (Geology and 
Cicography), F (Zoological Sciences), G (Botanical Sciences), H 
(Anthroiiology). I (I^sychology), K (Social and Economic Sci¬ 
ences), L (Historical and f’hilological Sciences), M (Engineering). 
N (Medical Sciences). O (Agriculture), Q (Education). Funds 
are received and adminislc-red for the advancement of science and 
education. The permanent endowment in iq^c; amounted to over 
$252,000. the income being devoted mainly to grants for scientific 
re.search. A volume of summarized proceedings is published at in¬ 
tervals of about four years, including a directory of members. 
C'urrcnt exjicnsc-s are cared for by membership dues. Each mem¬ 
ber in good standing receives Science, the official journal, or the 
Scientific Monthly may be taken instead. The annua! meeting oc¬ 
curs during the Ghristmas holidays, at which time a number of 
the associated and affiliated societies meet with it for the reading 
of papers. Its headquarters are in the Srnith.sonian Institution 
building, Washington, D.C. 

AMERICAN ASSOCIATION OF ADVERTISING 
AGENCIES, an organization compri.sed of approximately 125 
of the leading advertising agencies in the U S. It was organized in 
i()i7, with a small grouf) of agents, but now its members place 
about 75Vr of national advertising. The purposes of the a.ssocia- 
tion centre around the improvement of advertising and ailvertis- 
ing procedure It has promulgated a standard of ethics for the 
advertising business which is widely (|UOted and followed. Correc¬ 
tion of such unethical practices as rebating, making false claims 
in advertising and unfair methods of soliciting business in its field 
has been one of its important activities. The association maintains 
a research committee which makes qualitative surveys of media 
circulation. It al.so maintains an export department which oper¬ 
ates a rate and data tile co\ering advertising meilia of the entire 
workl. This is primarily in the interests of the manufacturer or 
advertising agency which advertises in foreign countries. While 
this service is maintained primarily in the interests of members, 
much of the data it has on file is available to tho.se w'ho have a 
legitimate need for it. It also contributes to the organized effort to 
improve consumer-advertiser relations, e.specially to make the eco¬ 
nomics of advertising better understood by those who buy adver¬ 
tised go<Kls, and to foster such informative advertising copy that 
consumers as well as adverti.scrs will benefit from it. (H. E. A. ) 
AMERICAN BANK NOTE COMPANY, THE, an or¬ 
ganization in the field of “.security” engraving and printing. st)c- 
cinlizing in quality of workmanship and effective safeguarding 
during manufacture. In addition to an extensive business in the 
United States, more than 40 other countries are its customers 
for bank-notes, postage stamps, revenue stamps, iKinds and similar 
work requiring the protection against counterfeiting given by fine , 
engraving. The business of engraving and printing .securities in 
the United States was founded during the American Revolution 
by I’aul Revere of Boston. His first work of imfwrtnnce was the | 
making of some |>aper money for the colony of Massachusetts j 


bay, now the State of Mas.sachusetts, The business was subse¬ 
quently carried on by various partnerships until 1858 when it 
was incorporated as the American Bank Note company. In 
1879 the National Bank Note company and the Continental Bank 
Note company were consolidated with it. At various times since 
the American Bank Note company has acquired the capital stock 
and property of other concerns. Among these were the Franklin- 
Lee Bank Note company, Western Bank Note and Engraving 
company and International Bank Note company. In 1906 the 
United Bank Note corix'iration was organized to acquire the stock 
of the Consolidated American Bank Note company. In 1911 the 
United Hank Note corporation merged with it and assumed the 
name American Bank Note company. 

As of March 31, 1940 the Company had outstanding 89,913 
shares of $50. par value preferred stock and 652,773 shares of $10. 
par value common slock. Total assets amounted to $17,025,234 
and the earned surplus was $4,068,506. The Company’s principal 
office and engraving and printing plant are in New York City. An 
important manufacturing branch is located in Chicago and sales 
offices are maintained in several of the principal cities of the 
United States and subsidiaries in Canada and England. 

(A. L. Sc.) 

AMERICAN BAR ASSOCIATION, a voluntary asso¬ 
ciation of lawyers and jurists organized at Saratoga. N.Y.. in 1878. 
Its object, as defined by its constitution, is “to advance the sci¬ 
ence of jurisprudence, promote the administration of justice and 
uniformity of legislation and of judicial decision throughout the 
nation, uphold^the honour of the profession of the law. encour¬ 
age cordial intercourse among the members of the American Bar, 
and to correlate the activities of the Bar organizations of the 
respective States on a representative basis in the interest of the 
legal profession and of the public throughout the United States.” 
The association in 1940 had about 32.000 members, residing 
throughout all of the United States proper and in Hawaii, Puerto 
Rico, Philippine islands and in foreign countries. The work of the 
association is supervised by its House of Delegates, acting through 
a board of governors. There were in 1940, 12 standing and 18 
special commillees appointed by the president. In addition 
to the committees, there were 14 self-perpetuating sections 
which’ elected their own officers, while remaining intimately af¬ 
filiated with the work of the association. Thus, the association, 
through its committees and the affiliated .sections, covers the 
whole field of the law, induding among its activities the adoption 
of canons of the professional and judicial ethics and advancing the 
standards of legal education; the introduction and support of 
measures in Congress for the improvement of the administration 
of justice; defence of the guarantees of the Bill of Rights; de¬ 
fence of the power and jurisdiction of the Federal courts; the 
recommendation of proposed uniform State laws; and the defence 
of the rights of the poor. The American Bar Association puhli.shes 
a Year Book and an official organ monthly called the American 
Bar Association Journal. (S. H. S.) 

AMERICAN CAN COMPANY, THE, was incorporated 
in 1901. It was a consolidation of 65 manufacturers of metal con¬ 
tainers for foods, chemicals, tobacco, paints and many other 
products, and is the leading producer in its field. Its manufactur¬ 
ing plants are situated in 50 cities of the United States (21 
States), Canada and Hawaii. The company’s products include, be¬ 
sides both tin and fibre cans and fibre milk containers, packages 
and metal receptacles; metal-ware, .sheet-metal and other metal 
manufactures; machinery and tools for all its activities. 

From 1903 to 1939. the plant and real estate account increased 
from $77,000,000 to $110,000,000 after eliminating in 1937 tlie 
amount of $44,594,000 representing the intangible assets included 
in the plant account. The corporate surplus increased $47,593,697, 
reaching a total of $50,255,972 in 1939. In 1939 the company’s 
total current assets were $76,995,395; total assets, $190,983,759; 
net working capital aggregated $56,257,686, in which effect is 
given to the receipt of $10,000,000 on Feb. i, 1939 from the First 
National Bank of New York in exchange for an issue of the 
company’s ten year 2j% debentures due Feb. i. 1949. In addition 
to this small amount of debt, the capital stock consists of $41,- 
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233.300, non-callablc cumulative Preferred (par $ioo), and 
$61,849,950, Common (par $25). (H. W. Ph.) 

AMERICAN CAR AND FOUNDRY COMPANY, a 

leading manufacturer in the United States of railway equipment 
and various allied products. Its incorporation in 1899 effected 
the union of 13 important manufacturing concerns, situated in 
eight different States from New York to Missouri, with the avowed 
purpose of engaging in the manufacture of railway cars and sup¬ 
plies, cast iron pipe and other foundry products. During the i)eriod 
following 1899 eight other similar companies, with various subsidi¬ 
aries, were acquired. When the company was organized, the 
standard equipment on American railways comprised only wooden 
passenger coaches, of slight protection to passengers in case of 
collision, and wooden freight cars limited to a capacity of only 
Oo,oooll). and, owing to the type of construction, to a very short 
period of service. To the great revolution that has since taken 
place in the character of railway carriers and equipment, the 
company has made substantial contributions. Old plants have 
been modernized and new plants have been built. In 1940 the 
physical property of the American Car and Foundry Company 
included 3 passenger car plants, 8 freight car plants, 5 wheel 
foundries, 6 gray iron factories, 1 rolling mill and forge, and a 
plant for building car floats, small commercial boats and motor 
yachts. 

Moreover, it controlled subsidiaries equipped for making motor- 
buses, motor rail cars, electric railway cars, internal combustion 
engines, carburetors and forge-welded and fu.sion-welded steel 
tanks. 

The large working eanital has been provided from earnings. 

AMERICAN CIVIL WAR, a conflict lasting four years 
in the United States of America between eleven States of the 
South, which asserted their right to leave the Union, and the 
States and Territories of the North, which were determined to 
maintain the Union. The Southern States contained slightly over 
half the population of the Northern Slates which remained in the 
Union. At the opening of the conflict, an independent government, 
the Uonfederate States of America {q.v.) was set up. The Civil 
War began when the guns of the South fired on the Federal Fort 
Sumter on April 12, 18O1, and ended with the surrender of Gen¬ 
eral Lee at Appomattox on April 9, and of General Johnston at 
Greensboro on April 26, 1805. Approximately 4,000,000 troops 
took part in the war, which resulted in the preservation of thi 
Union, the abolition of slavery, and many important social and 
economic changes. 

For the sake of clearness, the names of Confederate statesmen, 
soldiers and ships arc in italics. 

Charleston Harbour, 1860 - 61 .—During the last months of 
Buchanan's i>residency a succession of events occurred, which 
brought the United States to the verge of armed conflict between 
the rival sections. South Carolina seceded from the Union (Dec. 
:o, i860), and Governor Pickens sent commissioners to Wash¬ 
ington to claim possession of the forts in Charleston harbour and 
all other U.S. pro^xirty in his State, Anderson, commanding the 
I'ederal garrison, secretly transferred his two weak companies 
from Ft. Moultrie, which was untenable against a land attack, 
to Ft. Sumter in the mouth of the harbour (Dec. 26). Pickens 
seized the arsenal and other forts and began throwing up bat¬ 
teries against Sumter, whilst his commissioners at W'ashington 
demanded the recall of the Federal troops from Charleston. 
This demand Buchanan refused. He had already (Dec. 3) in 
his message to Congress denied the right of sece.ssion, though 
he qualified this denial by expressing the opinion that the Con¬ 
stitution gave him no right to attempt coercion. An unarmed 
steamer with supplies and reinforcements was sent to the relief 
of Sumter, but it turned back when fired on as it was entering 
the harbour (Jan. 9). Pickens sent a fresh envoy to demand 
the surrender of Sumter. Between Jan, 9 and I'eb. i six other 
States followed South Carolina’s example. Their governors with¬ 
out attempting negotiation seized all the forts and arsenals in 
their respective States except Ft. Pickens in Pensacola harbour. 
Delegates from the seceding States met at Montgomery, Ala., 
organized the Confederate States of America, and set up a pro¬ 


visional Government with Jefferson Davis as President. His in¬ 
auguration took place on Feb. 18. The Confederate Government 
now assumed control of the negotiations about Sumter. Neither 
Buchanan nor Davis was anxious to preciiutate a crisis. The 
former’s fervent desire was to lea\e the solution of the whole 
problem to his successor; Davis wa.s chiefly concerned to get his 
administration in working order, whilst Buchanan with a “no 



The first “white house” of the confederate states. Montgomery 
In Dec. 1860. .South Carolina -.er.eded from the Union. By Feb. 1861 lix 
other States had followed her example. Their delegates aiiombled at Mont¬ 
gomery and organized the Confederate States of America, with Jefferson 
Davis as president. The building now stands near the State Capitol 

coercion” policy was in office, and present the latter’s successttr 
with a fait aceomfli. In spite of the reniun.stranccs of Pickens, 
who urged the iini>ortance of securing Sumter before Buchanan 
quitted oflice, the question was temporarily shelved, though 
Beauregardf an engineer officer of distinction, was sent It) Charles¬ 
ton to complete the preparations for attacking Sumter, The day 
after Beauregard reached Charleston, Lincoln was inaugurated at 
Washington (March 4, 1861). 

It was a diflicult problem which confronted him. Seven slave 
States had seceded, but eight still remained in the Union. Any 
attempt at coercion would throw all these States, except Dela¬ 
ware (which pracl-ically counted as a northern State), into the 
arms of the Confederacy. W'ith these siding with the sccedcrs or 
even maintaining neutrality as between the two combatants, it 
seemed impossible to restore the Union by force of arms. At 
this stage neither side wanted war; certainly not the North, 
where a strong feeling was growing in favour of letting “the 
wayward sisters depart in ix'are”; the South was less reluctant 
to face the risk, becau.se its leaders were confident that the other 
slave Stales would rally to their help, but they were no less 
confident that, if peace could be maintained, these States would 
soon seek admi.ssion to the Confederacy. Lincoln’s inaugural 
speech was really addressed to the slave States still in the 
Union; to the Confederate States it sounded like ti declaration 
of war. But they sought to avoid the responsibility of striking 
the first blow. Theirs was a defensive role, that of a newborn 
nation only asking to be left alone. They ho^xid to force Lincoln’s 
hand over Sumter. Anderson’s position there was daily growing 
more diflicult. The late administration had impo.sed a policy of 
inaction. He would himself have gladly evacuated the fort to 
avert a civil war. But his duty as a soldier compelled him to sit 
there with folded hands, whilst the enemy were completing their 
preparations. His provisions would be exhausted by mid-April. 
The Confederate batteries had made such progress that he doubted 
whether it was still possible to relieve the fort, unless possession 
of the whole harbour were secured, and for that purpose he esti¬ 
mated that 20,000 men would be required. The whole U.S, army 
only numbered 17,000 men, most of whom were scattered in 
small posts on the Indian frontier, whence they could not be 
hastily withdrawn. Only on March 5 did Lincoln learn that 
Anderson might be starved into surrender. Gen. Scott, his chief 
military adviser, urged evacuation on military grounds. But Lin- 
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(oln had {>ledja;ed himself “lo hold, occuj))' and possess (he prop¬ 
erty and plates helomting to the Government.” It would be fatal 
to the prestige of his adminisf ration to start by j?oing back on his 
word. Lvatuation might .seem a virtual recognition of the Con- 
ferleraty. He determined to send food supplies only to Sumter. 
If iht; Jcderal llag was bred on, that would constitute a casus belli. 
The resptmsibility of beginning the war w'ould be thrust upon the 
Confederates. To prevent them from pleading a misunderstand¬ 
ing, he gave Pickens precise information of his intention. Lincoln 
must have foreseen the actual event. But only by war could the 
I’nion be re.stored, and the sooner war came, the better; the 
longer the Confederate (government wa.s allowed to function un- 
(hallenged, the more difficult it would become to unite the North 
in resistance to its “declaration of independence.” Lincoln’s 
despatih was delivered to Pickens (Ajiril ' 6 ), who promptly in¬ 
formed his ['resident. I-'rom Montgomery orders were sent to 
Jieaure^’anl lo reduce Sumter. On Anderson’s refusal to evacuate, 
the batteries opened tire at 4.30 a .\t on the 12th. The bom¬ 
bardment continued without intermission till the afternoon of 
the next day, when Anderson agreed to surrender. At noon of 
the r + th Anderson evacuated tin* fort and the Federal flag wa.s 
lowered, The rtady accept am e of Lincoln’s challenge by the 
Scjuth was probably due lo the desire of its leaders, who now- 
realized his steadfast jiurjHjse, to jtrovoke a collision for fear lest 
the ardour of their pe()ple, a considerable minority of whom 
were originally opposed lo secession, might abate. At that date 
Ids Sumter and I’ic k<‘ns were the only jjtaces where they c:oulcl 
strike a l)low, and they select cal the more vultterable. 

The Call to Arms. —The fall of Sumter “.set the heather on 
fire” in the- North. Hemocrals were at one with Republicans in 
denouncing this crowning insult to the national flag. Lincoln 
called for 75,000 militia for three* months’ service (.April 15). 
Not that he uncierrafc*d his task, but he intended to start by treat¬ 
ing secession ;is an ail of insurrection. 'I'o supprc'ss insnrreclion 
w’as a constitutional function of the militia, but this force could 
only be held for thrc’e months’ .service outside its own State. 
The free State's enthusiastically responded to the call, but the 
governors of the sevc'ii slave Slates still in the Union, except 
Hicks of Maryland, refused to rai.se their contingents. The \'ir- 
ginia convt-nlion passed an ordinance of secession (.April 17). 
Governor Ia Idler immediately seized the Harper's Ferry arsenal 
and Norfolk navy yard, and W'ilhout waiting for popular con¬ 
firmation of the convc'Mlion’s action entered into a military alli¬ 
ance with the (.’onfederacy. North Garolina, Arkansas and Ten¬ 
nessee took the same course. If tlu'v had to choo.se between 
hghling for and against the (’onfederacy, they unhesitatingly 
threw in their lot with (heir .sister Stales of the South. But 
Western X’irginia beyond the Allegh.inies, which had its own per¬ 
sonal grievances against the eastern section of the State and be¬ 
longed geographically to the Ohio vallc'c*. repudiated the ordinance 
of secession and prejiarc'd to join the North. In Maryland there 
was a considerable secessionist niimirity, chiefly concentr.'ited in 
Baltimore', where a riot occurred (.April icH, as a Ma.ssachusetts 
regiment was passing through to Washington. For three W’eeks 
Baltimore was in the hands of the secessionists and the move¬ 
ment threatc'iu'cl to spread through (he St.ate. Washington was 
cut off from direct railway communication with the North. But 
troops were brought round by watc'r to Annapolis, whence (hey 
were railed to (he cajiital. No lu'li) came (0 Baltimore from 
N’irginia, and (Rivernor Hicks outmanoeuvred the local leaders 
of insurrection by pretending to yield to their demands, until 
Butler with a small femee made a sudden dash at the city and 
occupied it unop[>osecl (May 

In Kentucky parties were fairly ecjually clivicFd. There was 
general sympathy for the South, of which the State regarded 
itself as a part, hut also a genuine devotion to the Union. If the 
governor favoured secession, a small majority in the legislature 
was oppt)S(‘d to it- His refusal to supply Lincoln with troops 
met with no protest from the Unionists, who at first concen¬ 
trated upon keeping the State neutral. But neutrality could not 
be a permanent attitude. It gave too great an advantage to the 
Confederates, who drew food supplies from Kentucky and were 


sheltered from invasion along their western front from the 
Alleghanics to the Mississippi. Sooner or later the Federal 
armies must occupy Kentucky as a base for an offensive cam¬ 
paign. But a premature movement would drive Kentucky into 
secession and to lose Kentucky would be “nearly the .same as to 
lo.se the whole game,” in Lincoln’s judgment. Understanding the 
feelings of his fellow Kentuckians better than any of his coun¬ 
sellors at Washington, he handled the critical situatiem with 
consummate tact. It was worth suffering some temporary dis¬ 
advantage to win Kentucky in the end. The legislature steadily 
refused to summon a convention, which might declare for seces¬ 
sion. The governor was too good a Kentuckian to overstep the 
ccjnstitutional limits of his office. In August a new legislature was 
elected with an overwhelming Unionist majority. The inevitable 
decision was hastened by the tactless policy of the Confederacy. 
Kentucky declared for the North (Sept. 20). 

In Missouri, Governor Jaekson was a violent secessionist, eager 
to go all lengths to take his State out of the Union, and the 
legislature seemed ready to support him. But the convention, 
which was summoned, was overwhelmingly Unionist. An extreme 
.‘section of Unionists, led by F. I*. Blair, whose brother was in 
Lincoln’s cabinet, and largely recruited from the Germans in 
St. Louis, w'as ready to meet violence with violence. The St. 
Louis arsenal, the best t‘(|uii)pcd in all the slave Slates, was loo 
rich a jirizc to be allowed lo fall into Jackson's hands. But in 
February Scott had placed in it a sufficient Federal force to secure 
it against sudden surprise, and in March the convention had ad¬ 
journed without even discussing secession. A large majority of 
the people favoured neutrality, and a policy of conciliation would 
probably have preserved [)cace within the State, as in Kc'ntucky, 
But Lincoln allowed himself lo be. guided by the Blairs. Their 
agent was the fanatical Ua;)!. Lyon, who broke up (May 10) a 
militia camp close to St. Louis on the ground that Jackson was 
planning an attack on the arsenal, and his return to the city 
with his prisoners cau.seci a riot with considerable loss of life. 
This premature apjKxd to force and the use of l i-deral troops 
caused a revul.sion of feeling. Civil war bec ame' iiK'vilabh*, when 
Lyon was ai)poin(ed temporary commander of the department. 
He promptly ascended the Missouri with a small force, occujiied 
the State capital, Jefferson City (June 15) and routed a body 
of sece.ssionist militia at Booneville (June 17). After this defeat 
Jackson fled to the Arkansas border. 

Lincoln by undertaking definitely a policy of coercion had lost 
four more of the slave States, but secured three, and West A’ir- 
ginia was soon to make a fourth. 

The Military Outlook. —Twenty-two States (including Ken¬ 
tucky and Missouri) were now arrayed against eleven, and the 
white population of the former was four times that of the latter. 
But the million skives in the South, so far from being a clanger, 
proved of great assi.stancc, supplying the labour required for 
the production of food and construction of fortifications. Over 
two-thirds of the oflicers and all the men of the U S. army were 
on the side of the North; so too was the navy. In material re¬ 
sources and business capacity the North wa.s overwhelmingly 
superior. All the manufacturing centres were within its borders, 
all the shipping in its hands. The South was dependent upon it 
for practically everything except food. But in spite of these ad¬ 
vantages the North was likely to find its strength ta.xcd to the 
uttermost. To restore the Union the South would have to be 
conquered piecemeal and resistance crushed throughout the whole 
region, which w-as “^o.ooosq m. larger than the combined areas 
of Austro-Hungary, Germany, France and Italy, with Belgium, 
Holland and Denmark thrown in. ” Neither a few victories in 
the field nor the capture of the Confederate capital would end 
the struggle, but only the {lermancnt occupation of great stretches 
of Southern territory. The country in which the invading armies 
must operate was spar.sely inhabited, with few cities, poor railways 
and worse roads. Except in a few favoured districts an army 
could not find subsistence but would have to carry its supplies 
with it. Consequently it would be tied to its lines of communica¬ 
tion; viz., single track railways and rivers. East of the Alleghanics 
the rivers ran down to the Atlantic across the line of the invader’s 
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advance and constiluted formidable obstacles, but to the west the 
Mississippi, the Tennessee and Cumberland rivers opened a way 
into the heart of the Confederacy. Their superiority in mechanical 
resources enabled the FederaLs to gain command of these rivers 
with squadrons of gunboats, to which the Confederates could 
only oppose a few untrustworthy craft. The possession of the 
navy similarly secured to the North command of the sea. In a 
war of attrition the blockade would pro\e a potent weapon. The 
role of the North seeking to reconquer the South was necc.ssarily 
offensive; that of the South fighting to win its indeiiendence 
mainly defensive. Against such heavy odds the Confederates 
could not hope to conquer the North, but they cx{x*cted to make 
the task of reconquest so costly in life and money that public 
opinion in the North would demand its abandonment, and in this 
they nearly succeeded. Hut at the outset they made a rni.s- 
calculation. They cherished the delusion that “cotton was king” 
and that a stoi){)age of their cotton supjdy would ccmipcl the 
intervention of Great Britain and France. Hut in 1861 there 
}ia[)p('ned to be in England, at least, abundant supplies on hand 
owing to the previous year’s record crop, and a glut of manufac¬ 
tured coflori goods. The manufacturers disposing of their ac¬ 
cumulated stocks at rising prices had no wish to see the blockade 
raised. In i86j and 1803 cotton was exported from Liverpool to 
New ^■ork. The jiressure of the “cotton-screw’’ was not felt till 
the time for intervention had piassed. "S'et it was this groundless 
belief in foreign intervention which dictated Davis's military 
[)ulicy in the first stage of the war. lie believed that within 12 
months at longest, Britain and France wmuld come to his aid, 
unless he intensified the prejudiie felt against the Confederacy 
as a slave power by wantonly invading the North. 

Both sides had to create their armies before they could fight. 
Here the South had a di.stinct advantage. The officers who re¬ 
signed their commissions contained a disproportionately large 
number of the alilesi men in the okl army; the two Johnstons 
and Lcr had been pre-eminent in their profe.ssion. Davis was 
a graduate of West Point, had served seven years in the regular 
army, later as a volunteer won distinction in the Mexican War, 
had been secretary of war and w'as chairman of the military 
(ommittee in the Senate till just before the outbreak of the Civil 
War. He could bi: trusted to appoint the best officers to command 
his armies and to see that the first stejis in military organization 
were wisely taken. Lincoln was void of military experience, had 
no knowledge of the professional merits of his oflicers and jier- 
sonal acquaintance with hut a few, including McClellan, and no 
business training. liis appointments were loo often made for 
political reasons. Banks, Butler and FrGnont were flagrant in¬ 
stances. Again, the Southerners could be more quickly trained 
as soldiers. There was an aristocracy accustomed to rule, and 
another class of whites who recognized it.s claim to their obedience. 
Under the patriarchal conditions of Southern civilization its 
men w’ere more robust, accustomed to an open-air life, of pug¬ 
nacious disposition, trained to the use of gun and horse. The 
democratic North except in the west, did not provide such good 
fighting material. The Federal armies were uniformly more 
.successful in the West, where the troops on both sides were much 
of the same class and the North’s superior resources turned the 
scale, whereas in the East townsmen and European immigrants 
were fighting against country-bred men. But, given time, the 
quality of the Northern armies would improve and throughout 
the advantage of superior numbers would be theirs. But this 
advantage would be least felt in the first months of the war. The 
initial problem of both governments was not how to raise men, 
but how to equip them. There were more volunteers than could 
be armed. The stocks in the arsenals were quickly exhausted. 
The South had at least its fair share of them, and Davis was 
purchasing arms in England. But the meagreness of his order 
(10,000 rifles) indicates that he did not anticipate a lengthy war. 

The Opening Moves, April-Aug. 1861 .—In the first days 
Washington, shut in between Virginia and Maryland, had been 
in danger, but by the end of April was secure against a raid, and a 
fortnight later railway communication with the North through 
Baltimore was re-established. Lee, commanding the Virginia State 
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forces, was loath to become the aggressor and refrained from 
attacking Washington or helping Baltimore. Lincoln had pro¬ 
claimed a blockade of the Confederate ports (.April 19), and 
called for 42.000 three-year volunteer.s and 40.000 more men for 
the regular army and navy (May 3). He was awaiting the result 
of the referendum to be taken in \’irginia on May 23 and scrupu¬ 
lously avoided any violation of \’irginian territory. Federal 
troops crossed the Potomac (May 24) and without oppo.sition 
occupied the south bank for the protection of the capital. 

Scott had little faith in the militia. He proposed to use. them 
to defend Washington and recover Harper’s I'erry, whilst he 
trained the volunteers for an autumn campaign. "Washington was 
served by two railways, the Orange and Alexandria ( 0 . and A.) 
running southward to Lynchburg and the Baltimore and Ohio 
(B. and O.) passing through Harper’s Ferry. The former was 
joined at Manassas Junction, 30m. from Washington, by the 
Manassas Gap railway from Strasbourg in the Shenandoah val¬ 
ley. The Valley (as it was commonly called) between the Blue 
Ridge and the Alleghenies was of great strategical importance. ])ro- 
viding the Confederates with a covered line of advance into Mary¬ 
land and giving them control of a consideral)le section of the B. 
and O. railway. To the Federals it was of less offensive value, as 
its direction led away from Richmond, but its po.ssc.ssion would 
enable them to strike at Richmond’s direct line of railway com¬ 
munication with the West. 

Lee, now acting as Davis's military adviser, was gathering two 
armies, one under Beauregard at Manassas Junction, the other at 
Harper’s Ferry under J. E. Johnston. The latter evacuated his 
post (June. 15) when Patterson with a larger force threatened 
attack, and fell back covering the Manassas Gap railway. ‘ 

The Richmond authorities had vainly attempted to retain their 
hold on the western section of the State. Having failed to raise 
recruits from the di.strict itself for its defense, they sent a small 
force to hold the crests of the Alleghenies. But McClellan crossed 
the Ohio and ovcrwhelmi'd it (July 11-13) at Rich Mountain and 
Carrick’s Ford. Meanwhile a convention at Wheeling had repudi¬ 
ated sece.ssion and set up “a Restored Government of Virginia.” 
West Virginia’s defection was a serious blow to the Confederates, 
losing them the Ohio, which they intended to make their line of 
defense, and the western portion of the B. and O. railway. 

At Washington there was a demand that Beaurcf’nrd should be 
attacked Indore the term of the militia’s ser\ice expired. “On to 
Richmond,” the new capital of the. Confederacy, was the popular 
cry. On political ground,s a plausible case could be made out for 
overruling Scotl’.s advice. McDowell, whom Scott, too old and 
infirm for service in the field, had apjiointed commander of the 
forces south of the Potomac, submitted a plan of operations (June 
24). W'ith 30,000 men he proj)Ost:d to <lrive Beauregard's 20,000 
back behind the Rappahannock, provided that I'atterson prevented 
Johnston from joining him. The Manassas Gap railway gave the 
Confederates the advantage of “interior lines.” McDowell ad¬ 
vanced from Alexandria (July 16). The two armies met (July 
21) at Bull Run (q.v.), where after several hours’ fighting the Fed¬ 
erals left the field. Their retreat became a jianic-sfricken flight, 
which carried them back to the Potomac. The Confederates were 
too disorganized to conduct an immediate pursuit. Presently they 
advanced to Ccntreville, where they e.stablished their main posi¬ 
tion and waited for the Federals to make the next move. Wash¬ 
ington quickly recovered from its alarm. McClellan was sum¬ 
moned from West Virginia and started to organize a fresh army. 
The first pitched battle of the war was barren of decisive kcsults. 

In the west a neutral Kentucky interposed a barrier between 
the combatants, but there was some fierce fighting in south-west 
Missouri. Lyon pursued Jackson as far as Springfield, where he 
halted to await reinforcements. Ex-Governor Price, commanding 
the State militia, raised a fresh force and being joined by Mc¬ 
Culloch's troops from Arkansas advanced against Lyon, who being 
left unsupported was defeated and killed at Wilson’s Creek (Aug. 
10). This battle too lacked decisive results. McCulloch, having 
entered Missouri without orders from the Government, retired 
after his victory into Arkansas, leaving Price to continue the 
struggle with his own resources. 
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Eastern virg(nia on the outbreak of the civil war became the main scene of conflict and throughout the four years. 
1861-65. CONTINUED TO BE THE MOST STUBBORNLY CONTESTED GROUND. HERE WAS THE BACKBONE OF THE CONFEDERACY WITH THE 
CONFEDERATE CAFITAL. RICHMOND. THE MAJOR CAMPAIGNS CONDUCTED IN VIRGINIA BY THE ARMIES OF THE ONION. BEGINNING 
WITH BULL RUN. LCD TO MANY SANGUINARY CONFLICTS, THE MOST IMPORTANT OF WHICH ARE SHOWN ABOVE. AND CULMINATED IN 
THE SURRENDER AT APPOMATTOX 
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McClellan in Supreme Command. —The defeat at Bull 
Run was followed by “the second uprising of the North.” Congress 
authorized the enlistment of 500,000 three-year volunteers, and 
again recruits poured in. McClellan excelled as an organizer and 
within three months added 100,000 men to the Army of the Po¬ 
tomac, whose discipline and training rapidly improved under his 
command. But in October public confidence in him began to 
abate. Confederate batteries on the lower Potomac, which closed 
its navigation, were left undisturbed, and the discreditable affair 
of Ball's Bluff occurred (Oct. 21) where four Federal regiments 
were ferried over the Potomac to make a reconnaissance tow'ards 
Leesburg, but were driven back into the river with the loss of over 
half their numbers. Nevertheless on Scott’s resignation he was 
a[)pointed general-in-chief (Nov. i). He was expected to open an 
offensive campaign while the “mud” roads in Virginia were still 
hard and dry. But though his forces were twice as strong as 
Johnston's at Centreville. he accepted the report of his secret 
service, which doubled Johnston’s actual numbers. Moreover, in 
his new post he was engaged, as will be seen, in organizing the 
military resources in all theatres of W'ar and despatching expedi- 
lion.s against the Confederate coast. Appreciating the value of 
.sea power he was already contemplating the transfer of his army 
by water next spring to some point where he would be nearer to 
Richmond than Johnston. But he treated Lincoln with great want 
of consideration in keeping his plans a secret from him. In De¬ 
cember he contracted tyjjhoid fever and was absent from duty 
tor some weeks. 

The Confederate generals at Centreville had been vainly press¬ 
ing Davis for reinforcements that they might enter Maryland. 
They realized the danger of prolonged inaction, while McClellan’s 
army was daily growing stronger. If Davis could reinforce them 
with 20,000 trained men, they proposed to cross the Potomac and 
by threatening the communications of Washington force McClellan 
to risk a pitched battle, before he had time to train his raw levies. 
Davis in conference with his generals (Oct. 1) said that he had no 
reinforcements to spare; he could not withdraw troops from the 
coast, which was itself threatened with attack. Though the Con- 
lederate coastline extended .logo m. the Federals could make 
the blockade practically effective by sealing up the few important 
harbours and getting possession of the North Carolina “sounds.” 
The forts guarding Halleras Inlet had been captured (Aug. 29); 
those protecting the entrance to Port Royal, S.C., fell to another 
and larger force (Nov. 7); and a third expedition on a still larger 
.scale under Burnside w'as being equipped against Roanoke island, 
whose capture would complete the conquest of North Carolina’s 
“inland waters.” 

What, however, chiefly decided Davis to refuse his generals’ re¬ 
quest was his determination to stand strictly on the defensive in 
the belief that the war had been won at Bull Run. and that before 
the spring campaign could open, European intervention would end 
hostilities. Even in West Virginia, where Rosecrans, McClellan’s 
successor, was pushing forward into the Kanawha valley, no real 
counter-offensive was attempted. Lee after Bull Run was sent to 
co-ordinate the operations of four separate detachments acting 
independently of each other. But he failed to produce an effective 
combination, and after his return to Richmond in October the loss 
of West Virginia was regarded as inevitable. 

In the west, Confederate encroachments upon Kentucky’s ter¬ 
ritory forced it into the war. Fr6mont, commanding in Missouri, 
was threatening an expedition down the Mississippi, which would 
involve the occupation of the Kentuckian shore. Therefore Polk^ 
general and bishop, early in September seized Hickman and Col¬ 
umbus, which afforded strong defensive positions on the river, 
whilst Grant, one of Fremont’s brigadiers, promptly replied by 
occupying Paducah and Smithland at the mouths of the Tennessee 
and Cumberland. Polk’s refusal to withdraw his troops, unless 
Grant set the example, ended Kentucky’s neutrality. A new the¬ 
atre of war was opened up, the great extent of which offered im¬ 
mense possibilities to either side. McClellan on becoming general- 
in-chief set up in the west two military departments, that of the 
Missouri embracing all Kentucky west of the Cuml)erland under 
Halleck. and that of the Ohio including the rest of Kentucky 
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under Buell. Davis appointed A. S. Johnston^ one of his ablest 
generals, to supreme command in the west. Johnston advanced 
into Kentucky and took up a defensive position with his left at 
Columbus and his right at the important railway junction of 
Bowling Green, whilst Forts Henry and Donelson in the centre 
guarded the approaches up the Tennessee and Cumberland. At 
the outset the Federals were ill prepared to take the offensive. 
In Missouri, Fremont had left everything in confusion. Kentucky 
appeared unable or unwilling to defend itself. The troops from 
the free States north of the Ohio had been largely diverted to 
West Virginia or Missouri. Lincoln and McClellan were at one 
in pressing Buell to advance into East Tennessee, Lincoln Wishing 
to send relief to the distressed Unionists there and make of it a 
second West Virginia, whilst McClellan considered that the success 
of his campaign in Virginia dejxinded upon the capture of the 
East Tennessee railway, Richmond's direct line of communiai- 
tion with the west. But the proposed movement presented great 
difficulties, especially so late in the year, when the roads were 
almost impassable. There was no railway or navigable river to 
.serve as a line of communication for an invading force, whilst the 
enemy could bring up troops from east or west over their rail¬ 
way. Buell proposed a different plan. An offensive against John¬ 
ston should precede any movement into East Tennessee, Halleck 
with two “flotilla columns” should ascend the Tennessee and 
Cumberland and break through the Confederate line at its most 
vulnerable point. Buell would himself advance overland on Nash¬ 
ville, Tennessee’s capital. This was the plan of cami)aign, which 
when carried out two months later met with brilliant success, but 
it found no favour with Lincoln, McClellan or Halleck. A small 
Confederate force advancing through Cuml)erland Gap into Ken¬ 
tucky was defeated by Thomas at Mill Springs (Jan. ig, 1862), 
This victory cleared the way for an advance into East Tennessee, 
but before Buell could follow it up, his attention was called to 
another quarter by an unexpected move on Halleck’s part. 

BeyoncJ the Mississippi Price had marched north towards the 
Missouri, gathering up recruits as he went. All over the State, 
except in St. Louis, Southern sympathizers took up arms to 
avenge the violation of their “State rights.” Price, not strong 
enough to attack St. Louis, aimed at crossing the Missouri to join 
the seces.sionists in the north of the State. He captured Lexington 
(Sept. 20). But Fremont’s advance with 40,000 men forced him to 
retreat to the southwest border. Fremont followcii in pursuit to 
Springfield, where he was relieved of his command (Nov. 2). He 
had won fame as an explorer in the Rockies, and in California 
during the Mexican War, and had been a candidate for the Presi- 
•dency in 1856, but he now proved incomj>ctent both as an ad¬ 
ministrator and in the field and was held responsible for Lyon’s 
defeat. When Polk from Columbus established a post at Belmont 
on the Mis.souri bank, Grant descended the river and attacked 
Belmont (Nov. 7). He was eventually driven back to his boats 
and forced to re-embark. During the winter Halleck restored 
order out of chaos and made all preparations for driving Price 
finally out of the State. 

On his return to duty in mid-January 1862 McClellan found 
two changes, both destined to affect his fortunes adversely. Con¬ 
gress had appointed a joint committee of the two houses on the 
conduct of the war, and Stanton had become secretary of war. 
McClellan now revealed his new plan of campaign to Lincoln, who 
first rejected it, but three days later reopened the discussion. Mc¬ 
Clellan offered a choice of three oversea routes, stating his own 
preference for a movement to be made with great secrecy to Ur- 
bana on the lower Rappahannock, where he would be within 50 m. 
of Richmond. He expected by a rapid advance from that base to 
cut off a Confederate force in the 'V'orktown peninsula and cap¬ 
ture Richmond, before Johnston could intervene. Lincoln did not 
see how the preparations could be kept secret, and was sure that 
McClellan would still find Johnston between himself and Rich¬ 
mond. He objected to any movement which uncovered Washing¬ 
ton and withdrew McClellan from interposing between the capital 
and Johnston. He gave, however (Feb. 27), a grudging assent to 
an oversea movement without s[)ccifying the actual point of dis¬ 
embarkation. Finally he forbade the Urbana plan and left 
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McCIfllan his choice between landing at fortress Monroe at the | ncntly on the defensive and that the concentration of his own 
end of the V'orklown {xnin.sula, the route which McClellan con- J forces would be effected without interruption. But Johnston and 
sidered the worst of the three, and making an overland campaign. I Beauregard, well served with infonnation by local sympathizers, 
McClellan (hose the lirsf alternative. J'robably the withdrawal j seized their opportunity. By calling up Bragi^ from Pcn.sacola 
(Mar( h (/t of Jithnstem behind the RapfKihannock recomiled him ■ with 10,000 men they concentrated an army of nearly 40.000 at 
to the .sacrifice of his Crbanu f)lan. Throughout these discussions Corinth before the end of March. Van Dorn was bringing 15.000 
Lincoln demanded adiajuate protection for Washington, and Me- men from Arkansas, but they could not wait for his arrival. The 
Clellan undertook to leave ample forces for the imrpose. battle of Shiloh iq.v.) (April 6-7) was one of the most fiercely 

The Federal Offensive in the West, Feb.-May 1862.—^Thc contested in the war. Johnston was killed the first day and Beati- 
weak ixiiiit in A. S. Johnston's line was at the centre, where the regerrr/retreated to Corinth. Halleck joined his armies (A[jril 11 ) 

and haN'ing been reinforced by Pope (April 21), who had cap 
tured with the help of the gunboats the garrison (7,000) of Island 
No. 10 with all its guns and stores, commenced a slow and cau¬ 
tious advance on Corinth. Beauregard held on to Corinth till May 
30th, when he retreated to Tupelo. The evacuation of Corinih 
was follow'cd by that of Ft. Pillow below Island No. 10 and Mem 
I)his (June 3). The la-deral squadron fought and destroyed a 
Confederate flotilla at Memphis (June 6). With the capture of 
Corinih and Memphis the Federal offensive virtually ended. They 
had cleared Kentucky and West Tennessee of the enemy, estal)- 
lishecl them.selves on (he M. and C. railway, and opened tin 
Mississippi to Vicksburg. But the (Confederate army of the west 
had escafied and would jire.sently take the offensive. 

West of the Mi.ssissippi Halleck had scored another success. 
I*ricr had been driven out of south-west Missouri by Curtis, who 
followed him into Arkamsas. Van Doryi, commanding in the newly 
formed Trans-Mis-sissipfii department, reinforced I^rice, and their 
combined forces attacked Curtis at Pea ridge (or Elk Horn) but 
suffered a .severe defeat (March 7-8). Still farther west the Con- 
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Theatre of the federal operations in the west, feb-may 1862 


federates had suffered another reverse. A small exiiedition under 
SibJey had been sent up the Rio Grande to secure Arizona and 


.Memphis and Ohio railway, which fornK'd the link between his 
two wings, crossei! the Cwmberland and 'reimessee so close to Fts. 
Donelson and Hi'nry th.it the capture of theese forts w'ould sever 
liis line of comnuinication with the Mississippi. T'he I'enne.ssee 
was navigable as far as 'ruscumbia in North Alabama, and the 
( iiinberl.md up to Nashville. 'Hie Conteclc'rates had no gunboats 
on these rivers, and if tlie.se forts fell there was nothing to oppose 
the r'ecleral advance to the Memphis and Charleston ( M. and C.) 
railway, the direct line of coniimuiic at ion bc'tween cast and west. 
Halleck without ordens from McClellan or tirrangement for co¬ 
operation with Buell ordered Grant (heb. 1) with 15.000 men and 
I'oole's gunboats to ascend the 'IVnnessee, cajiturc I’t. Henry and 


Nt*w Mexico with a view to bringing California into the Con¬ 
federacy. Sibley occupied Santa Fe in March, but was forced liy 
Canby in April to make n disastrous retreat to Texas, and the 
whole of the territory, which he had overrun, was secured per¬ 
manently by the Federais. But of all the di.sastcrs suffered in the 
west by the Confederates in the spring of 1862 the greatest, be¬ 
cause irreparable, was the loss of New Orleans. Farragut with the 
Gulf sejuadron ran past the forts guarding the lower Mississipjii 
and ajiiieared next day before the city (April 24-25), which, 
abandoned by its garrison, surrendered to the lleet, and was form¬ 
ally occupied by Gen. Butler’s troops (May i). 

McClellan’s Peninsular Campaign, March-July 1862.— 


destroy the* railway bridge. I't. Henry surrendered to the gun¬ 
boats (Feb. 6), the garrison escaping to I't. Donelson. Johnston 
evacuated Bowling Grecai, sending half his army to Ft. Donelson- 
and retiring with the other half to Nashville. This division of 
forces proved fatal. 'Hie ronccniration of iS.ooo men at Ft. Don- 
c'l.son did not prevent its surrc'iuler with the bulk of its garri.son 
to Grant (Feb. ib). Johnston abandoned Nashville, wdiich was 
occupied by Buell (I'eb. 24), and took uj) his position at Mur¬ 
freesboro, and Beauregard, sent frc»m the e.ist to comrn.and on the 
Mississippi under Johnston, ev.Kualed Columbus (Mar. 2) after 
removing its armament to New Madrid and Island No. 10, where 
he intended to make the next stand against a Federal descent of 
the river. Johnston was thus thrown back to his second line of 
defence along the M. and C. railway with his wings at Memphis 
and Chattanooga and his centre at Corinth. Halleck’s unauthor¬ 
ized movement had proved a brilliant succe.ss, but he w’as in no 
hurry to follow' it Uj). Buell protiosed that they .should unite their 
forces as tar up the Tennessee as po.s.sible on the cast bank, cross 
(he river and .seize the M. and C railway. 'Fhe occupation of 
(‘orinth would secure control of the Missi.ssip[)i clown to \’icks- 
burg. Halleck preferred to act independently, sending a strong 
force up the Tennessee' to raid the Confederate communications 
on thc‘ west bank. Lincoln gave* Halleck the supreme command 
m the west (Mar. 11) j)Iacing Buell under his orders. 

Halleck now sent Pope with 20.000 men down the Missouri 
bahk to capture New Madrid and Island No. 10. and surhmoned 
Buell from Nashville to Savannah on the Tennessee to join Grant 
encami)ed on the ()|)posite bank at Pittsburgh landing. He assumed 
that the recent campaign had thrown the Confederates perma- 


The sensational appearance of the iron-dad “Merrimac" in Hamp- 
tem Roads, at the mouth of the James river (March 8), had 
threatened the collapse of McClellan's oversea cam|>aign, but 
next (lay the “Monitor” proved more than her match, and the 
naval authorities gave a doubtful assurance that they could cover 
the landing. The embarkation bc'gan (March 17); McClellan him¬ 
self reached Fortress Monroe (April 2). On taking command in 
the field of the Army of the Potomac he had been relieved of his 
duties as gcmeial-in-chief. For the nc'xt four months Lincoln and 
Stanton were responsible for the “higher strategy.” McClellan 
commenced his aclvance (April 4). expecting to move rapidly up 
the peninsula to the neighbourhood of Richmond, where he would 
fight and win the decisive battle, and capture the Cemfederate 
capital. He knew that Yorktown and Gloucester on opposite banks 
of the York river were fortified, but he counted on the co-opera¬ 
tion of the navy to capture Yorktown and intended to land Mc¬ 
Dowell's corps, which had not yet arrived, on the left bank for 
(he reduction of Gloucester. But the navy could give no help as 
long as the “Merrirrac” was afloat; Lincoln detained McDowell 
for the protection of Washington on the ground that McClellan 
had not kept his promise of leaving it absolutely secure. McClellan 
was held up before Yorktown for a month (April 5-May 3Y 
J. E. Johnston, who had brought his army to the peninsula and 
assumed command at Yorktowm (Apr. 17), slipped away just as 
McClellan was about to open fire with his siege batteries. A sharp 
rearguard action took place at Williamsburg (May 5), and an 
attempt to intercept Johnston's retreat by sending a force up the 
' York failed. McClellan established his headquarters at White 
' House on the Pamunkey (May 16). He had succeeded in bring- 
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ing over 100,000 men (organized into five corps) within striking 
distance of Richmond, and only 60m. away on the Rappahannock 
opposite Fredericksburg lay McDowell's corps, now under orders 
to advance on Richmond on May 26. McClellan would have 
transferred his base from the York to the James, now open to the 
Federal war vessels as far as Drewry’s Bluff, as the Confederates 
after the evacuation of Yorktown had abandoned Norfolk and 



Disposition of opposing forces just prior to the retreat ok the 

FEDERAL ARMIES FROM BEFORE RICHMOND, 1862 


destroyed the Mcrrimac, which was unable to ascend the river. 
Bui, informed by Stanton that he was to be reinforced, he ad¬ 
vanced to the Chickahorniny (May 20) and sent two corps acro.ss 
in preparation for the advance on Richmond, keeping three on 
the left bank to join hands with McDowell. He retained this 
position with his wings divided by the Chickahorniny, although he 
learnt (May 24) that McDowell's advance was suspended owing 
to “Stonrwall” Jackson's operations in the Valley, hoping that 
McDowell's movement would shortly be resumed. Johnston con- 
lentrated against the two corfis on the right hank and brought on 
the battle of Seven Pines (May 51-Junc 1). Fie was beaten 
off, and himself .sevcr<‘l\- \^■ou^ded the first day. Iac on 
assuming command withdrew the troojis. McClellan moved two 
more corps to the right bank, leaving one to cover his communica¬ 
tions wn'th White Flouse and still hoping for McDowell’s coming. 
Lee's plan was to continue using Jackson in the Valley to prevent 
McDowell moving south, and at the right moment to bring him to 
Richmond to take part in the decisive battle. Jackson's successes 
(June 8-9) served to hold McDowell fast, and Lee learning 
(June 15) that McClellan’s right was “in the air,” next day 
ordered Jackson from the Valley. McClellan had been waiting 
for the ground to dry, that he might move his siege batteries to the 
front. On the 25th his outposts were only 4 m. from Richmond, 
and he telegraphed to W^ashington that the final advance w^as about 
to begin. He was too late. Next day Lee struck and the Seven 
Days’ Battle began {q.v.) (June 26~July 2.) 

After the defeat of his one corps on the left bank of the Chicka- 
hominy (June 27), McClellan decided to “change his base” by a 
flank march through the W’hite Oak swamp to the James. To 
cover the passage of his trains he was forced to stand and give 
battle to Lee, w'ho sought to destroy the Federal army by a 
combined attack upon its rear and right flank. But, as at Seven 
Fines, the Confederate commander and his staff failed to co-onli- 
nate the movements of their troops. June 30 was the critical day 
of the retreat, when the Confederates almost broke through the 


Federal centre, but failed through lack of support to reach the 
road on which McClellan’s trains were moving. After repulsing a 
final assault at Malvern hill (July 1), McClellan reached the 
James and entrenched a position at Harrison’s Landing. Lee 
finding that his opponent designed no immediate movement with¬ 
drew nearer Richmond (July S). 

McClellan’s “change of base ” placed him in a position to re¬ 
new the offensive with good chance of success. He was farther 
away from Richmond, liut his coniinunications were absolutely 
secure. He could advance on either side of the river. Petersburg 
lay practically defenceless within his reach and it.s occuiiation 
would enable him to cut Richmond's communications with the 
.south, as Grant did in 1S64-65. His army was still numerically 
stronger than Aee’.v wiiieh had suffereil the heavier losses in the 
week's fighting. It was ai first assumed at Washington that he 
would resuiiu‘ the ad\ance on Richmond, when he received rein- 
forcenit nts. But McClellan demanded 100,000 fresh troops, and 
Liiieoln eould not find more than 20,000. Political pressure was 
being put upon him to replace McClellan. To solve the problem, 
Halleck was appointed general-in-chief (July 11). A retired cn- 
giiit'er officer, who had l.iken up legal jiractice, he was an acknowi- 
edged authority on the art of war. His recent success .seemed 
to mark him out as McClellan's natural successor, but he proved 
l)Ut little help to Lincoln as a military adviser. He visited Me- 
Clellan's army (July 25) and committeil his lirsl blunder by order¬ 
ing the withdrawal of the Army of the Potomac to Aquia creek, 
where it could unite with Porie s Army of Virginia on the Rap- 
pahannoek for an overland advance on Richmond (Aug. 3). 

Jackson's “Valley campaign’' is described elsewhere. Ffere it 
may be nt)ted that on three siparate occasions Jackson caused 
McDowell’.s corps to be withdrawn from McClellan. For his 
attack at Kernslown (March 23) alarmed Lincoln and w'as partly 
the cause of his detaining McDowell in the first instance at 
Wa.shinglon. Throughout the campaign Lee worked upon Lincoln’s 
anxiety for the safety of Washington to break up the threatened 
combination again.sl Richmond. 

The Confederate Offensive in the East, Aug.-Sept. 
1862 ,—P c)j>e was summoned (June 261 from the west to com¬ 
mand an army composed of the forces on the Rappahannock and 
in the Valley. Jackso?i's campiaign had taught Fancoln that one 
general is hi'ller than three*. Pope's immediate task was to 
lighten the pressure upon McClellan by threatening the Vir¬ 
ginia Central railway. Lee desjiatchcd (July 13) Jackson in time 
to save Gordonsville from Pojie’s cavalry. Jackson advancing 
towards Culpeper to prevent tlie concentration of Pope's scat¬ 
tered fortes defeated Banks at Cedar Run (Aug. 9), Init fell hack 
when Banks was reinforced. Lee joining Jackson with 
street's command (Aug. 15) .sought to crush Pope, before he could 
be reinforced from McClellans army now’ dehnitcly leaving the 
[jeninsula. Pope narrowly escaped being cut off on the Rapidan 
and retreated behind the Rappahannock. Lee, learning that jxir- 
lions of McClellan’s army had disembarked at Aquia creek and 
were marching to Poix;, detached Jackson to make a wide detour 
through the Bull Run mountains and strike Pope’s line of com¬ 
munications at Manas.sas Junction (Aug. 25-27). JMpe, mystified 
by this movement, made a succession of rnkstakes and Lee, reunit¬ 
ing his army on the battlefield, drove Pope across Bull Run (q.v.) 
(.Aug. 29-30). Pope retired within the fortifications of Washing¬ 
ton (Sept. 3). Lee would not allow the second Bull Run to be as 
barren of results as the first. Having received reinforcements from 
Richmond, which more than made good his losses, he crossed the 
F’otomac at Leesburg and occupied Frederick (Sept. 7). He en¬ 
tered Maryland partly to “.shift the burden of military occupation 
from Confederate to Federal soil.” But his objective was mainly 
political, to influence the apfiroaching elections in the North, im¬ 
press Europe with a sense of Southern power and detach Maryland 
from the Union. Finding his line of communications up the Valley 
threatened by a strong garrison at Harjx-r's Ferry, he divided his 
forces (Sept. 10), sending Jackson with the larger half to capture 
that fwisl, whilst he withdrew the rest behind South Mountain. 
After the fall of Flarper’s Ferry he ijropo.se<l to reunite hi.s army 
and invade I’ennsylvania. 
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McC'lolhin, placed by Lincoln in command of all the forces in 
VNasliitiKlon, afsMin took the licid (Sc‘[)t, 7). Not knowinj^ what 
Let ’s next move iniK'ht be. he advanced slowly, until a coi)y of 
Lee’s order for the division of his army fell into his hands at Fred¬ 
eric k (Se|)t. r,^). Hc' forced the South mountain passes (Sept. 
14). /ac’ fell back behind the* Antietam, covering a ford over the 
I’otomac. 

Jackson with thrcT divisions had crosst'd the Potomac at Wil¬ 
liamsport atul af)pearrd fief ore Harper’s Ferry from the west 
(Sc'pt. 13 K Other divisions occupied the heights north and 
east of Harper's herry on the opposite banks of the Potomac and 


end of June liuell gained perniis.sion to transfer his base to Nash¬ 
ville. As no movement wa.s made towards Tupelo, BraKH, who had 
succeeded lieauregard (June left Fen/ Dorn and Price to 
check Grant, who on Halleck's appointment as general-in-chief at 
Washington was left in command of the department of the Tcn- 
nc'ssee, liuell resuming command of his original departrncmt, and 
moved the bulk of his army to Chattanooga. He sought the co¬ 
operation of Kirby Stniifi, commanding in East Tennessee, in an 
advance on Nashville, but yielded to the other's confuience in the 
]>olitical results of an invasion of Kentucky and agreecl to march 
to the Ohio. Buell, whose advance from Nashville on Chattanooga 


the .Shc'namloah. 'rhe garrison (i.’,500i, being completely sur¬ 
rounded, capitulated early on the i.tlh. Leaving A. I’. Hill’s di- 
vi.sion to complete the arrangements for the surrender, Jackson 
started for Sharpshurg and after a night-march rejoined Lee on 
the morning of (he ifith with two divisions, and «i third arrived 
later in the day. McClellan reached the Antietam on the I5(h, 
devoted the next day to reconnaissance and fought (he battle of 
Sharpshurg or the Antietam (q.v.) (Sept. 17). At (he clo.se of 
the day Lee still held his ground, but on the night of the iSth he 
recrossed the Potomac. His stay in Maryland w'as too short to 
produce any effect upon the politic.al attitude of the State and 
(he inhabitants had shown scant signs of sympathy. 

The Confederate Offensive in the West, Aug.-Oct. 1862 .— 
Halleck after the bill of Corinth could either follow up Beaure¬ 
gard's retreat, or strike at \icksl)urg or Chattanooga. Pursuit 
should have ended in the annihilation of the sole Confederate 
army in the west; the capture of \’icksburg wmuld open the Missis¬ 
sippi to its mouth and cut the Confc'deracy in tw-o; the occupa¬ 
tion of ('haltanooga w'ould further Lincoln’s pcdicy of sending 
relief to the Unionists in East Tennessee. Halleck limited his j 
offensive to sending Buell’s anny alone towards (Thattanooga, and | 
wasted three wevks hy forcing him to u.se as his line of supply (he 
M. and C railway, which was exposed to cavalrv raids. At the 


was twice suspended in consecjuence of cavalry raids upon his 
communications, took up a defensive position at Murfreesboro 
coveri/ig Nashville. 

Kirby Smith “turned” Cumberland Gap, .swept aside an extem- 
porized force, which faced him at Richmond, Ky. (Aug. 30), and 
occupied Lexington (Sepit. 2), threatening Loui.sville and Cincin¬ 
nati. Bragg, concentrating behind the Cumberland mountains, 
appeared on Buell’s front (Sept. 5). Then ensued a race to Louis¬ 
ville, in which Buell got the worse of the start, as he dared not 
uncover Nashville, and reached Bowling Green (Sepl. 14) to find 
planted squarely across the railway between him and Louis¬ 
ville. Buell could not ri.sk an offensive battle with so much at 
stake; Bragg would only fight on the defensive. He moved out of 
Buell’s path owing to lack of supplies (Sept. 21) to make con¬ 
nection w’ith Kirby Smith, who had collected a large depot of 
stores at Lexington. Buell entered Louisxnlle (Sept. 25) and 
hax-ing reorganized his army marched out (Oct. i) to find and 
fight the invaders. Their generals were more occupied with the 
inauguration of a provisional governor at Frankfort (Oct. 4) than 
with the need for concentrating their forces. An accidental en¬ 
counter with indecisiv^e results occurred at Perryxille (Oct. 8) 
between Buell’s and Bragg*s left wings, Bragg and Kirby. Smith 
now united their armies, but only to retreat through Cumberland 







GENERALS OF THE UNION ARMY 


1. Ulysses S. Grant (1822-85), created general-in-chief in March, 1864. 

2. W. S. Hancock (1824-86), commanded a brigade in the Army of the 
Potomac. 3. W. T. Sherman (1820-91). who made the march through 
Georgia to the sea. 4. Q. B. McClellan (1826—85), organizer of the Army 
of the Potomac. 5. H. W. Hatleck (1815—72), general-in-chief of Union 
Armies, July 1862-64. 6. "Fighting Joe" Hooker (1814-79), won the 


"battle above the clouds.’’ 7. Q. G. Meade (1815-72). defeated Lee's 
Army at battle of Gettysburg. 8. P. H. Siieridan (1831—88), in command 
of the Army of the Shenandoah. 9. A. E. Burnside (1824-81), In 
command of the Department of the Ohio, 1863. 10. Q. H. Thomas (1816- 

70), known as the "rock of Chfekamauga" 
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(iap into East Tennessee. The Confederate invasion of Kentucky 
was barren of political results. The provisional governor was 
chased out of his capital immediately after his inauguration. 

The Fedcrals Resume the Offensive, Nov.-Dee. 1862.— 
Lincoln celebrated Lee’s retreat with the Emancipation Proclama 
tion. This alienated the Democrats, and if the Administration was 
to win the autumn elections it must raise its credit by some signal 
>uccess. McClellan was urged to cross the Potomac and force 
another battle. He demanded time to reorganize his army. Five 
weeks passed before he began his advance along the east side of 
the Blue Ridge. But Lee, bringing Lon^strcct to Culpeper, again 
interposed. McClellan was relieved of his command (Nov. 7) and 
his successor, Burnside, adopted a new plan of campaign, to trans¬ 
fer his base to Aquia creek, cross the Rappahannock at or below 
Fredericksburg, and march straight on Richmond. But delay in 
forwarding a pontoon-train from Washington prevented him cross¬ 
ing till Lee had taken up a position on the Fredericksburg heights. 
Though the clement of surpri.se was lost, Burnside persisted in 
crossing the river and, attacking Lee, was repulsed with terrible 
slaughter (Dec. 13). 

In the west, Buell was replaced (Oct. 30) by Ro.secrans, who 
as Pope’s successor under Grant had gained the credit of defeating 
Price at luka (Sept. 19) and Van Dorn at Corinth (Oct. 3-4). 
Before renewing the advance upon Chattanooga he determined to 
make himself temporarily independent of the railway by accumu¬ 
lating a reserve of 2,000,000 rations at Nashville. For this pur¬ 
pose he had first to repair the Louisville railway, as the Cumber¬ 
land. like the Tennessee, only became navigable in the latter part 
of the winter. The Government chafed at the delay. Rosccrans 
refused to be hurried. He commenced his advance against iSragg 
(Dec. 26), who since returning from Kentucky had established 
himself at Murfreesboro, w'here he expected to pass the winter. 
The battle of Stone river or Murfreesboro (Dec. 31-Jan. 2) 
ended with abandoning the battlefield, evacuating Murfrees¬ 
boro and falling back (o Tullahoma. Rosecrans occupied Mur¬ 
freesboro, and .settled down for the w'inter. 

After Van Dorn’s defeat Grant mo\’ed against Vicksburg. Sher¬ 
man starting down the river from Memphis was to land his troops 
at the mouth of the 'S'azoo, seize the bluffs north of Vicksburg, 
and attack the city from the rear, whilst Grant, who was already 
advancing along the IVIississippi Central railway towards Jackson 
(Mississippi) would hold Pemberton, Van Dorn’s successor, fast 
and prevent him sending help to Vicksburg. But Grant had to 
retire when his supply depot was destroyed by a cavalry raid 
(Dec. 20), and Sherman was forestalled by Pemberton, who was 
kept informeil by spies of the Federal movement, and defeated at 
Chickasaw Bluffs (6 m. north of Vicksburg) (Dec. 29). In north¬ 
west Arkansas Hindman was organizing a fresh invasion of Mis¬ 
souri but was anticipated by Blunt and Herron, who crossed the 
frontier and defeated him at Prairie Grove (Dec, 7). 

Operations in the East, 1863: Chancellorsville and 
Gettysburg. —After “the horror of Fredericksburg” the two 
armies passed the winter facing each other across the Rappahan¬ 
nock. Hooker replaced Burnside (Jan. 26) and quickly restored 
the .shaken morale of his army. Lee found great difficulty in feed¬ 
ing his troops, and by direction of the war department Longstrcct 
with two divisions was sent to the south bank of the James to 
collect provisions in the vicinity of Suffolk, which was in Federal 
occupation. Longstreet invested Suffolk and at the moment, when 
his divisions were urgently needed on the Rappahannock, was 
engaged in a futile siege 120 m. away. 

Both Lee and Hooker were eager to take the offensive. Lee had 
been considering with Jackson an invasion of Pennsylvania, but 
in the absence of Longstreet’s divisions had to resign the initiative 
to Hooker. The latter aimed at forcing Lee out of his entrench¬ 
ments by a wide turning movement over the upfier fords of the 
Rappahannock above its junction with the Rapidan, and sent his 
newly organized cavalry corps to destroy the railways in Lee’s 
rear and intercept his retreat. He thus deprived himself of “the 
eyes of his army,” and to the absence of his cavalry (except one 
brigade) was largely due the failure of the Chancellorsville cam¬ 
paign. 
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Hooker, who outnumbered Lee by fully two to one, concen¬ 
trated the larger half of his army about Chancellorsville (April 
30), whilst Sedgwick crossed the Rappahannock below Fredericks¬ 
burg. Lee, leaving 10,000 men to check Sedgwick, threw Hooker 
on the defensive (May i ), outllanked and rolled up his right wing 
vnOx Jackson’s corps (May 2), drove him out of his entrenchments 
to a fresh defensive position (May 3), turned on Sedgwick, who 
had captured the Fredericksburg heights, and forced him buck 
over the river (May 4), and then counter-marched to Chancellors¬ 
ville to strike another blow at Hooker. But the latter retreated 
across the Rappahannock on the night of May 5. Lee’s victory 
was dearly bought at the price of Jackson’s life (May 10). He 
now reorganized his army into three corps under Longstreet, 
Ewell and A. P. Hill and prepared to carry out his plan of invad¬ 
ing Pennsylvania. 

I^ongstreet had proposed another plan, viz., to utilize the advan¬ 
tage of the “interior lines” for the relief of Vicksburg now in dire 
straits. Lee should leave the army, which had fought at Chancel¬ 
lorsville, to “contain” Hooker on the Rappahannock, and with 
Longstrcct’s two divisions join Bragg in Tcnnes.sce. Johnston’s 
troops should be brought from Mississippi and Buckner’s from 
Ea.sl Tennessee to the .same point. The united forces under Lee’s 
command could then take the offensive against Rosecrans with 
a good prospect of overwhelming him. If victorious, Lee should 
then invade Kentucky and threaten Louisville and Cincinnati as 
the most likely means of forcing Cirant to raise the siege of Vicks¬ 
burg. But I.ee was unwilling to leave \’irginia or divide his army. 

Lee’s objects were much the same as had prompted his invasion 
of Maryland in 1862, and in particular he hoped to levy much- 
needeil supplies of food and clothing from a free Stale and at 
least prevent reinforcements being sent to Grant before Vicks¬ 
burg. He commenced his movement on June 3. His plan of cam¬ 
paign was to transfer his army to the Valley, cross the Potomac 
ami march to the Susquehanna. He could count upon Lincoln's 
anxiety for Washington’s safety keeping Hooker from attacking 
any of his widely separated corps before they were concentrated 
in Pennsyhania. He left Hill at Frederic ksburg (ill Hooker should 
withdraw northwards, and J.ongstreet at Culpeper formed the link 
between Hill and Ewell pushing down the Valley*. A cavalry battle 
at Brandy Station (June cj) warned Hooker that Lee was on the 
move. Being refused permission to march on Richmond, he 
began to fall back towards Manassas (June 13). Hill marched to 
the Valley covered by Longstreet, who advanced east of the Blue 
Ridge. Ewell captured Winchester (June 15) and crossed into 
Maryland, pushing his cavalry forward into I’ennsylvania. Long¬ 
street passed into the V’alley in Hill’s rear and their two corps 
were cros.sing the river on June 23-24. Hooker began crossing on 
June 25 and concentrated at Frederick, threatening Lee’s line of 
retreat. Hill and Longstreet were at Chambersburg, Ewell on his 
way to Harrisburg with two divisions at Carlisle and one at "Vork 
(June 27). But the absence of Stuart’s cavalry, which was on a 
raid round the Federal army, and did not rejoin till July 2, left 
Lee in ignorance of Hooker’s movements. He did riot learn till 
the night of the 28th that Hooker had crossed into Maryland and 
was threatening his communications. He at once ordered a con¬ 
centration of all his forces at Cashtown to keep the Fedcrals east 
of South Mountain by threatening Baltimore. Meade, who had 
replaced Hooker (June 28), was moving his army northwards to 
prevent L^e crossing the Susquehanna. A chance encounter on 
June 30 at Gettysburg (g.v.) brought on the famous battle. 

Hill advancing from the west and Ewell coming down from the 
north had defeated two Federal corps and occupied Gettysburg 
(July i). Neither Lee nor Meade exi,)ectcd a battle so soon, but 
Lee could complete his concentration first, and the chance of de¬ 
feating his opponent in detail urged him to assume the offensive, 
But he could not get his corps commanders to work together as 
a team. No attack was delivered (July 2) till 4 p.m., and though 
the Confederates gained some ground on both flanks and for a 
moment broke through the Federal centre, at nightfall Meade 
still held Cemetery Wdge and had his whole army concentrated 
Lee made his final assault (July 3) with two divisions against the 
enemy centre, but again concert of action was lacking, and 
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iharm, lu-iiij' un>U))}M>r!<'(i, was a costly iailure. Lvc 
< onimrrucd his retreat (July 4) (hrouKh the South Mountain 
passes. He was held up at Williamsport for a week w'aiting for 
the river to r\iii down, hut on the night of the 13th with<irew his 
army anti train.'' into the V'^alley before Meade, who had only 
apjKrared on hi'^ front the day before, could make up his mind to 
attat k. 

Li-r gradually fell back Ixhind the Rapidan and Meade followed 
him across the Kajifjahannotk a.s far as ('uIiic^ht. Hoth armies 
were weakened in Sfj)tember by sending hea\y detachments to 
rennessce. In (Jetober and November the two generals engaged in 
a campaign of manoeuvre, whit h had no decisive result and left 
them in their original [rosilions on the Ra[)idan and Rappahannock 
res[)eclively. 

Operations in the West, 1863: Vicksburg and Chatta¬ 
nooga. — In iH(>3, as in tSP,;, it was in the wi'sl that decisive 
results were t)btained. Hy the capture of V'icksburg and Tort 
Hudson the l erlerals gained ionipl»-t<- (ontrol of the Mississippi, 
and in Rast Tennessee they captured Chattanooga and Knoxville, 
(irant’s \'ickshurg 1.anipaign (r/.i .) was one of the most brilliant 
operations of the war, though he owed much to his opponent’s 
mistakes 

'I'he problem was to transport his army from the right hank of 
the Mississippi to the high ground in the rear of Vicksburg. After 
four unsuccessful attem|»ts (I'eb-Marc hj to o[)C‘n up a water- 
route, hy which the enemy's llanks might be turned, (irant in 
April, when the winter-floods had begun to subside, moved two 
corps by land to a point below (Irand (iulf, the extreme left of the 
(.’onferlerate defences. Part of the I'eclera! fleet had run past the 
Vicksburg batteries by night (Ai)ril thi, liringing with them two 
transports, and five more transports got past six nights later. 
(Irani began crossing the river (April 30). Pt-mherton, who as 
commander of the Department of Mi.ssissippi and Hast Ixiuisiana 
was responsible for both X’icksluirg and Port Hudson, had Iceen 
so mystilied by (irant’s demonstrations on the north side of 
Vicksburg that he had only four lirigades available to meet his 
advance south of the Hig black river. Crant defeated these (May 
I ) and established a tc-mporary lease at (.Irand Culf. Having been 
joint'd by Sherman with furthc*r supplies, he advanced (May 7) 
against the V'ic kshurg~Jac kson railway, on whic h Pcmln rton de- 
jH'nded for supplies and reinforcements. Rut suspecting after the 
engagc'meiit at Raymond (May 1 .■') that a considerable force was 
collec ting at Jac kson, (ir.int cut loose from his lease and marched 
with his whole army on Jackson, living off (he connlry till he could 
work round to (he north of V icksburg and establish a new base 
on the V'a/oo /. E Johnston, commandcr in-chief in the wc'St, 
had Ix'c'ii ordered ( ,M.iy to go and assume iMT.sonal command 
of the troops in Mississippi. He reached Jackson from Tullahotna 
(May 13) but found only two brigades there. Next day. after 
tighling a delav'ing action at jacksem, he retreated up tht Missis¬ 
sippi Ventral railway to ('anton (Irani then fell iij>on Prnihtr- 
tons tield-fcirce at Champion Hill (May 16) and drove it info 
the fortituations of V icksburg, oc c upying Haynes’s Bluff two d.iys 
lutc'r. 'i'he f.itc' of Vicksburg was now sealed. For Johnston w\is 
unal)le to eolleel a force strong enough to create a diversion, and 
Eemhortott catntulaled (July 4). 

Butler’s .successor at New (bleans was equally successful in 
reducing Port Hudson, 200 m below Vicksburg ( July c;). Farragul 
with two warships had run past the Port Hudson batteries (Mar. 
14), and by closing the mouth of (he Red River deprived the gar¬ 
rison of its main source of supplies B.anks commenced siege 
operations (May 24f, and the Confederates were on the verge 
of starvation when they surrendered 

For several months Rosecrans and Brag^ remained watching 
each other in Middle Tennessee, confining themselves to cavalry 
raids against each other’s lines of communication. Rosecrans was 
urged by the (lovernment to take the offensive against Brcrg.c to 
prevent him sending reinforcements (0 Mississippi. But Rose- 
cnins maintained that, while he remained on Bratts*^ front, the 
latter would not risk the los.s of Middle Tennessee by det.iching , 
troops elsewhc're. Brcgg did in f.ict send some reinforcements | 
to Johnston. Rc^secrans was really afraid that Grant might be i 


defeated and was unwilling to commit himself to a fre.sh move¬ 
ment while the issue at Vicksburg remained unsettled. At last he 
advanced (June 23) and in nine days of incessant rain manoeuvred 
BrngR out of tw'o strong position.s in succession and forced him 
to retreat behind the Tennessee. He resumed his advance (Aug. 
i(>) in co-oix;ration with Burnside, who advancing from Kentucky 
occupied Knoxville (Sept. 2). Rosecrans feinting at Bragg’s 
right, as if he intended to cross the Tennessee above Chattanooga 
and join Burnside, moved the bulk of his army across well below 
Chattanooga (Sept. 4) and advanced over the mountain range.'; 
south of the river against Bragg’s line of retreat. This manoeuvre 
forced Bragg to evacuate Chattanooga (.Sept. 8;, but he retreated 
only 25m. to Lafayette, w'here he covered the railw’ay, w'aiting for 
a chance of defeating Ro.secrans’s army in detail. Rosecrans, im¬ 
agining Bragg to be in full retreat, fell into the trap and pressed 
forward with three columns so widely separated that no two were 
within supporting distance of each other. But Bragg failed to 
close the trap. Two chances of overwhelming isolated portions of 
the Federal army were lost by his lieutenants. Ro.secrans recon- 
eentrated his army (Sept. 18), and Bragg, having received con¬ 
siderable reinforcements, including five brigades under Longstrcrl, 
from X'irginia, altatked and defeated him (Sept. 19-20) in 
Chickaniauga valley (q.v.) and drove him back into (.'hattanooga. 
where the Federal army was practically besieged and in danger of 
st.irvation. (irant was now apixjiiiled to the supreme command 
in the west and reached Chattanooga (Oct. 23), where Hooker 
with reinforeenieiils from the Army of the Potomac had already 
arrived. (Irani substituted Thomas for Rosecrans in command of 
the Army of the ('umherland and averted all fear of starvation 
hy opening a short line of communication with Bridge[)orl hy way 
of (wo fc'rries over tlu* Tenru'ssee. Bragg now weakened himself 
by sc'nding I.ongstrrrt with a large detachment again.st Burnside 
(Nov. 3 1. (Irani on (he arrival of four divisions o. the Army of the 
Tennessee under Sherman took the offensive and stormed JJragg's 
position on Mis.sionary ridge, which overlooked Chattanooga 
{(].v.) (Nov. 25). 

in his anxiety for Burnside's safety Grant ceased his pursuit 
of Bragg’s rc'treating army (Now 28) and clesjwitehed Sherman to 
Knoxville, wdiere Longstrret was besieging Burnside. After failing 
in an assault upon the Fedc'ral works (Nov. 2C3), Loni]streft rai.sed 
the siege (Dec. 4) on Sheritian’s approach and ii-treated up the 
Holston vallc'v. The greater part of East Tennessee was now' in 
I’ederal h.ands. 

Grant in the East, 1864 .—Hallcck having failed during iS 
months to co-ordinate from Washington the movements of (he 
Feder.il armies. Grant was comrnis.sioned (March 9) lieutenant- 
general. a grade revived by Congress, and appointed general-in¬ 
chief lo command in the field. Deeming his presence more ur¬ 
gently nc'eded in the east, he attached himself to the Army of the 
Potomac, retaining Meade in actual command. Sherman suc¬ 
ceeded him in the west. The presidential election was due in 
Novernlx'i. I'he North was war-weary, and Lincoln’s chance of 
re-elet tion would he small unless sj^edy victory were in sight. 
Grant’s was a policy of attrition, aiming at the exhaustion of 
the only two enemy armies of considerable size still in the field, 
viz., Lro's in \ irginia and Johnston's in Georgia, by concentrat¬ 
ing again.st them all the force available. For Meade's army not 
Richmond, but Lee’s army was the objective, (irant designed to 
flank Lee out of his entrenchments behind the Rapidan and wear 
him down by “continuous hammering.” He could afford to lo.se 
two men to I.ee’s one. because Southern man-power was nearly 
exhausted. But he also sought to create a diversion by threaten¬ 
ing Richmond and its railway communications on both flanks. 
Columns were ordered to march on Staunton and Lynchburg, and 
then unite for a movement against Richmond; the Army of the 
James was to advance up the south bank of the James River. But 
in allowing Butler to command this army, Grant made a grievous 
mistake. B. F, Butler, a criminal lawyer and influential politician, 
had shown no military capacity in his various commancis. but he 
was a dangerous man to alienate in a presidential year. 

Grant crossed the Rapidan (May 4). After two days’ battle 
in the Wilderness iq.v.) he moved by the left flank to Spotsyl- 
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vania and continued this “side stepping” manoeuvre till close to 
Richmond. But in these forty days he never got Lee into the 
u{)en. On the Po, North Anna, Totopotomoy and at Cold Har¬ 
bor he found Lee entrenched across his path. No diversion came 
from Butler, who missed the opportunity of capturing Peters¬ 
burg in the first week and was “bottled up” by Beauregard (May 
i6). The other subsidiary movement was nearly as unsuccessful. 

After Grant’s defeat at Cold Harbor (June 3) Lee detached 
Early’s cor[)S to save Lynchburg from Hunter, who had already 
ia[)tured Staunton. Hunter retreated into West Virginia, leaving 
(he Valley open to Elnrly, who marched down it, cro.ssed the 
Potomac, defeated a scratch force on the Monocacy (July q) and 
appeared before Washington (July ii). Grant sent back one 
(orps for the protection of the capital. But Early withdrew' 
(July 12) and retired into the Valley, having given Washington 
and Baltimore a sudden fright, but without .seriously deranging 
(grant’s plans. Grant's casualties had reached 55,000, and though 
{)r()bal)ly he inflicted as heavy losses on Lee in projiortion, he had 
to part with 36 time-expired regiments, and the reinforcements, 
which kept up his numbers, could not replace the veterans of 
the old army. 

Grant's finest achievement was (he transfer of his army across 
the Chickahominy and the James unoj’posed under Lee’s nose 
(June 12-15), but he lost the chance of capturing Petersburg 
(June 15-i.S), which Lee was slow to reinforce ( vee Pftfkshl’KG 
('amp.mgn). The ensuing .siege of Petersburg was "trench war¬ 
fare” and a siege only in name, as Lee’s army was never invested. 
Grant’s aim was to extend his lines to hi.- left so as to gel jiosses- 
sion of the railways from the south and south-west to Petersburg 
and Richmond, whilst making demonstrations on the north bank 
of the James and “feeling” the Richmond defences. The fiasco of 
the “Burnside mine” (July 30)—when a mine was successlully <‘x- 
ploded under a salient in the Confederate lines, but the assault¬ 
ing troop.s owing to the mismanagement of Burnside, the corps- 
commandcr on whose front the attempt was made, were re¬ 
pulsed with heavy lo.ss—warned him against frontal attacks on 
Lee’s lines round Petersburg. He secured a considerable .section 
of the Weldon railway, but at the end of the year Lee still held 
the .'southsicle and Danville lines. 

Idle only Pederal successes iri the east this year were won by 
Sheridan m the Shenandoah Valley (q.v.). Sent by Grant to 
drive out Early, he won three victories in a month (Sept. IQ-Oct. 
iQ) and completely devastated the \'alley, which had become the 
granary of Richmemd. These victories, coupled with Sherman’s 
rapture of Atlanta (Sept. 2), .secured Lincoln his overwhelming 
triumph over the Democratic candidate, Gen. McClellan. 

Sherman in the West, 1864. —Sherman with three armies 
under Thomas, McPherson and Schofield confronted Johnston, 
who had taken command of Braga’s beaten army. 

The Richmond Government had wished Johnston to effect a 
junction with Longstrect and invade Middle Tennessee, but 
Johnston finding his army in no condition to take the offensive 
remained at Dalton, where he occupied a strong defensive posi¬ 
tion. Grant’s instructions to Sherman were “to move again.sl 
Johnston’s army, to break it up and to get into the interior of 
the enemy’s country as far as you can.” To Grant the destruction 
of the enemy army was the primary objective, but Sherman 
thought more of occupying strategic j)oint.s in Confederate terri¬ 
tory. Atlanta. Johnston’s base, was at the junction of four inj- 
portant railways and “full of foundries, arsenaPs and machine- 
shops. Its capture would be the death-knell of the Confederacy” 
(Sherman), Eventually Sherman captured Atlanta but let the 
Confederate army escape. He had about (he same superiority 
of numbers as Grant had, roughly 100,000 against 60,000, and 
was a.s far from Atlanta as Grant was from Richmond. But 
as compared w'ith Grant he had one great disadvantage. He was 
practically tied to the railway and could not be continually .shift¬ 
ing his base. Grant had intended that Banks should effect a 
diversion in Sherman’s favour by a movement on Mobile in co- 
oi>eralion with Farragut’s fleet. But Banks was not available, 
having been previously sent by Hallcak up the Red River to 
ciUblish at Shreveport a base for the mililar>' occupation of i 
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northerti Texas, (he Government fearing that the French in 
Mexico were planning to establish an independent republic in 
Texas. 

The campaign opened (May 4). Betw'een Dalton and Atlanta 
the railway crossed three rivers, the Oostanaula at Resaca, the 
Etowah and the Chattahoochee. 

Johnston’s policy was to delay Sherman’.s advance as much a.s 
pos.siblc, withdrawing from his successive position,s Indore he 
could be drawn into a pitched battle except upon his own terms. 
He was prepared to fall back as far as Atlanta, which he regarded 
as impregnable, “loo strong to be taken by assault and too ex¬ 
tensive to be invested. ” .Sherman’s general i>lati of campaign 
wa.s to keep Thomas's army in the centre to "contain” Johnston’s 
army, for which it was in itself a match, and use the other (wo 
to turn his flanks. With McPherson’s army he outflanked John¬ 
ston's left and forced him to evacuate Dalton (May 13) and 
Resaca (May 15). In the comparatively oin-n and rolling countrv 
between the Oostanaula and the Etowah Johnston exjieclcd to be 
able to make a stand and give battle, but his corps commanders 
dissuaded him. and retreating across (he Etowah (May 20) he 
took up a strong position in the mountain pass at Allatuona. 

By temiMirarily culling loo.se from the railway and marching 
on i)allas .Sherman turned the Allatoona pass and by shifting 
McPher.son over to the left flank gradually forced Johnston to 
lonirai I his line.s round Marietta (</ v ). Wishing to save his troops 
the f.iiiime of yet anotht'r flank movement over roads rendiTed al¬ 
most impassable by continuous rain, Sherman attacked Johnston’s 
lines on Keiinesaw mountain (June but was repulsed with 
heavy loss Resuming the outflanking movement round Johnston’s 
left he manoeuvred him out of the Marietta po-fition (July 2), 
and a week lati-i Johnston withdrew his whole army behind the 
Chattahoochee, after Schofield had crossed abosl* his right flank. 
Though in thi.^ protracted duel only the engagement at Kennesaw 
mountain lank.s as a battle, .skirmishing never ceased, often de¬ 
veloping into hard fighting, especially during the opc*ralions round 
Dallas. F>uring May and June Sherman’s casualties amounted 
to about 17.000. and Johnston's were relatively, if not actually, 
grcalt'r. Johnston was prejiaring to fall ujion Sherman’s columns, 
as they crossed the I*each 'I'ree creek, the only natural obstacle 
between the Chattahoochee and Atlanta’s northern defences, when 
he was super.seded by Hood (July 17). Davis wa.s tired of John- 
sto)i's Fabian tactics and believing that he- would abandon Atlanta 
w'ilhout a bat tie, put a fight ing general in his place. Hood prompt ly 
fought three battles before the end of July, but W'as defeated 
in (hem all, and evacuated Atlanta if/.v.) (Sept. 2). Sherman 
w'nitial for Hood's next move. H(>od crossc'd the Chattahoochee 
(Sej)t. 2c>) and striking first at Sherman’s communications marched 
(*) Gadsden (Alabama) drawing Sherman in pursuit more than 
loom, from Atlanta as far as Gaylesvillc (Oct. 20). When Hood 
moved still farther west to cross the Tc-nness(‘e, Sherman started 
back to Atlanta to execute his long-cherished plan of marching 
through Georgia to the coast. Hc.“ left Thomas to cleal with Hood. 
But th«‘ force assigned to I'homas was barely suflicienl for the 
pur[>ose. 

In actual numbers superior to Hood’s army, it was made up 
of widely sejiarated commands; one corp.s wa.s still in Missouri, 
and until its arrival at Nashville (Nov. 30) Thomas can hardly 
be said to have had an army at all. Sherman could easily have 
si>ared anotlic-r 1 2,000 men, and this addition to his strength would 
have made Thomas’s j)Ositi(m absolutely safe. 

Hood's plan wa.s to destroy Thomas’s forces before they could 
concentrate, capture Nashville, invade Kentucky, threaten Cin¬ 
cinnati and then march through East Tennessee to join Lee. 
But a three week.s’ delay at Morence to collect supijlies proved 
fatal. Schofield with 23,000 men had time to take po.silicm at 
Pulaski and delay hi.s advance, whilst Thomas was concentrat¬ 
ing his other forces at Nashville. Having failed to envelop Scho¬ 
field on the Duck river, Hood attackecl him furiously but un¬ 
successfully at Franklin (Nov. 30) and appeared before Nashville 
(Dec. 2). In spite of the severity of his losses and the fact that 
he was confronted liy an army .sufierior to his own, Hood was 
still bent on retaining tlie offensive and detached his cavalry 
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rijs'iiin-'f tfn^ IVflf'ral lines of (ommunifation He rcmainefl before ! 
Na Jjv'jile in the vain ho|><‘ of re(eivin;f reinforc eraents promised 
from Texas, uniil 'I'hornas man hed f)Ul and defeated him in the 
(let i‘,ive battle of the war <I)e< . ihE (Srr XASirviuj-:.) 
IIixxl es(a{><-d over the Tennessee, but his army as a fighting 
f<jr(c pra( ti( aily (ea-eri to «‘xisf, 

Sherman starte*! from Atlanta ( Xov, 15) on his 300m. march ; 
with ho.oco men and vviihont eraountering any organized re- 1 
si'-taruf real bed the outskirts of Savannah (l)ee. 10). feeding his 
army off the eoiintry His purpo^e was to demonstrate ‘‘the j 
hollowness’’ of the ('orifederat y and by ruining the railway I 
system of (Georgia, now the* granary of the South, prevent food 
reaihing Richmond, (Georgia was left undefended except by 
ir//ee//T’.v cavalry and the State militia. Hood’s invasion of Ten¬ 
nessee being counted uiion to bring Sherman back in pursuit. 
Sherman, having destroyed i6otii. of the (ieorgia (’enlral rail¬ 
way, by storming Ft. Mi.Mlister (“slabli<he*<l communication 
with the fieel in (fssabaw sound, Sacannali was evacuated (iJec. 
Sherman was now free to join (Irant by sea or land. 

'Fhough the Conteilrrates still held Mobile, its value as a 
port was gone. l arragut had fi^rred an entrance* into the f>ay 
(Aug 5) and tapturefl the forts guanling the harbour mouth 
Only in the TransMississipju h.nl the Confederates gained any 
siuifss Hatiks s R(*d Ki\e r expeditiem jjrowd a loniplelt* failure 
aiul he retrCiited to New Orleans, Rut the I e'(J(*rals retained their 
hnld upon northern Arkansas, im hiding Little Rock, the* State 
eapilal, I'ric r made a last rairi into Missouri in .September ami 
Ot t obeT. 

Collapse of the Confederacy, Jan.-May 1865. —Ivichmond's 
fail was near at hand Orant's next advante would plant him on 
the Southsiili* railway. Lee had not sultu ient tronps to hold a 
further i xten.-.ion of his lines. Desertion was thinning his rank.s; 

< on:si l ipl ion had hroken down, Wilmington, the last ('onfederate 
port, was i K)se(l b>' tin* capture o( I't l islier ( Jan. i^). A peace 
lonlereme held in llam])ton Roads tailed (I'eb 3) lire ausi* 
still insi;,ted on llu* n-i ugnii ion ol S.iutliern ind(*penden( e. Con¬ 
gress forced Daris to ai^xanl /,ee ( Feh. ()} commander-in-chief 
of all (he Conlederati* fortes. Rut this step came too late; Tee 
could only appoint John^fon to lornmand sm h troojis as could 
be* mustered to mei't Sherman lor (Iraiit, liax'ing d(*cided that 
to (he Arm>’ of the Potomac should fall (he honour of (ai)furing 
Richnumd, ordered Sherman to march u\) through the Caroliiias. 
and to providt* him with a bast* on the* coast, brought St hotield 
roumi from Nashville It' Ntirth Carolina to capture Wilmington 
Sht'iidan witli 10,000 tavalr)* movetl frtun tin* Willc-y to While 
House (March nC in lime tt>r lirant’s iit*.\t advance. hatl 

dc*(ermitu*d to withtlr.iw his army to Daiu ille ,ind c*riect a juiulion 
with Johnston against SfuTman Rut his artillery horses and 
tians[>ort animals vvc'ic in no condition ftir liard work, until the 
roads imprt'ved 'I'o prc-ccnt (irant c'xtending to the* left. Loc 
atlem{»ted a diversion by attacking h't Stedman (March ’5) on 
the right of the* I'ederal lines. Alter the repulse of (his .sortie 
(irant ordered a gener.il atlv.iiuc' by the* left tlank. Sht'ridan’s 
victory at h'ivi' forks (April C), b<*yond (he extreme right of 
Loo's lines, where with his cavalry and Warren’s corps he de- 
featc’d IHokrtt's dicision and Fifzhni^h Loo’s cavalry, gave (he 
I'c'derals possession c»f the Southside railway. Next morning 
(Irani broke through Loo’s lines on a broad front, driving him 
back into the* suburbs of Pe tersburg. That night Loo commenced 
his re treat Richmond Mirrc'ndered (.-Xpril 3L Loo having been 
forced ])y Sheridan from the Danville road to the north hank 
of the A[)pomattc)x surrendered (.\pril c)). 

Sherman advanced (Feb i) and occupied Columbia (Feb. 17), 
which wa,s accidentally burnt. Charleston was evacuated tFeh. 
iS). Although the march over swollen river.s and swamps was 
most arduou.s, Fayetteville. N C., was occupied (March ii), 
where communication was c.stalilishcd with Wilmington, which 
had been captured (Feb. 22). Sherman now aimed at Goldsboro 
to effect a junction with Schofield, w’ho had left Wilmington for 
New Heme. To prevent thi.s junction Johnston attacked Sher¬ 
man’s left wing at licntonville (March ic)), but withdrew his 
forces ami retreated to cover Raleigh (March 2iy Sherman 
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! joined Schofield at Goldsboro (March 23). From Goldsboro 
Sherman moved out again.st Johnston (April 10) and occupied 
Raleigh (April 13). Next day Johnston asked for an armistice. 
The assa.ssination of Lincoln (April 14) caused a delay, but 
Johnston finally surrendered at (ireensboro (April 26). In the 
low’cr South. Wilson conducted a brilliant cavalry campaign in 
; Alabama, defeating Forrest and capturing Selma (April 2), the 
I last Confederate arsenal, and Canby, Banks’s successor, captured 
' Mobile (April 12). Taylor surrendered the Confederate forces in 
j .Alabama and Mi.ssissjppi to him (May 4). and Kirby Smith sur- 
1 rendered the Tran.s-Mi.ssissi[){)i force.s (May jG). Davis was 
I captured by some of Wil.son’s cavalry (May 10) 

The Navies and the Blockade. —The United Slates navy was 
quite unprejiared for war. Half of the 34 steamships available 
for service were on foreign stations and the home squadron com¬ 
prised only seven steamers and five sailing ships. The navy 
(Ie|)arlmeiit was .slow to recognize the value of armour plate for 
warshii>.s and let the (’onfederates get the start with the “Merri- 
mac.” Mallory, secretary of the navy, aimed at providing three 
types of warshi}>s; armoured rams for coast defence, sea-going 
ironclads to destroy (he blockading squadrons and commerce- 
destroyers. The last two classes he hoped to build or purchase in 
lairope. d'he “Morrimae” and the “Monitor” represented the 
t\-pes of ironclad constructed by llie two combatants res[)ectively. 
d’lie form(*r, a l.bS. frigate, which had been fired and scuttled at 
Norfolk, w.is rai-^ed and cut down to a ram with a wooden case- 
male, pro(t*cted by armour and carrying ten h(*:ivy guns, erecti*d 
upon lier hull. At her first appi*araiu<* in Hampton Roads she 
sank two wooden sailing vessels, the "CumJjorland" and “Con- 
I'/oss,” but next day, after a drawn battle with the “Monitor,” 
retired to \v>rfo!k. Altogether 12 of these ironclads were con¬ 
st riu ted, but (hi* weakne-.ss of their engines rendered them less 
formiilable than was exju-cted. Tin* f’onfederat(*.s, unable to build 
engines in their workshops, had to use for their ironclads either 
the old ones or those which they took out of other steamers. 
'Fhe main f(*atiires of the ‘‘Monitor," designed by Eric.sson to 
lounter the “Mornnuu were the revolving turret, the low free¬ 
board and the projecting overhang. She drew' less water and was 
mon* e.asily handled. The Federals built a large number of moni- 
liirs, which, though more than a match for the rams, were com- 
j'aratively ineffective against forts, as was proved by the failure 
of the naval attack on the Uharleston forts (April 7, 1863). The 
rivt-r “irom lads,” which fought in the waters of the west, were 
gunboats constructed by Fauis with a partially armoured case¬ 
mate. To the original nine, five more were adiled in 1863, more 
he.ivilv arnuiun*d and powerfully armed. Three single-turret 
ironcl.uls of light draught were s[>eiially eonstructed for the Red 
Ki\ (*r expedition. 

Two powerful ironclads w'erc built in Fmgland for the Con- 
fi'deratcs, hut the Rritish Government prevt'nted them sailing. 
One ironclad built in FTance passed into Southern hands, but 
reached Havana too late to take part in the war. Three corn- 
men e-destroyers built or purchased in England drove the Federal 
mercantile marine from the seas. Having auxiliary sail power 
they could economize coal. The “Alabama" tluring her 22 months’ 
cruise ne\er put into a Confederate port. She captured 68 prizes 
in the Atlantic. Indian oct'an and China sea, sank-the Hatteras 
gunboat oft Galveslicn but was herself sunk oft Cherbourg by 
the sloop-of-war “Kearsarge” (June 11, 1864). I'he ’^Shenan¬ 
doah's’’ objective was the whaling flcTt in the North Pacific, 
which she destroyed (June 1865), having no official news that 
the w’ar was over. The Geneva Arbitration (1872) found Great 
Rritain rcsf)onsible for the losses inflicted by these three cruisers 
to the amount of $15,500,000. 

The Federal naxy concentrated upon blockading the seven 
principal southern ports. Lincoln had proclaimed a blockade of 
the Southern coast (April 19. 1861). But for many months it 
was little more than nominal for lack of ships which could enforce 
it. An attempt to close Charleston harbour by sinking stone- 
laden hulks in the entrance proved a failure. Not till the middle 
of 1S62 could the blockade be regarded as even moderately 
effective. Then with the export of cotton at last unrestricted 



AMERICAN COLLEGE OF PHYSICIANS—SURGEONS 


and an incrcasinp: demand in the English market, vessels specially 
adapted for blockade-running were built in the English ship¬ 
yards, and in spite of the Federal navy blockade-running only 
ceased to be a profitable speculation when the ports were actually 
in Federal occupation. Savannah had been practically closed since 
the capture of Ft. Pulaski (April 1S62). The loss of Charleston 
and Wilmington left the Confederacy without an Atlantic port, 
and reduced the armies of Lee and Johnston to a stale of desti¬ 
tution. 

Conclusion. —The collapse of the Confederacy was so sudden 
and comjilete that it took Europe by surpri.se. Sherman's “march 
to the sea” first opened fureign eyes to the probability of Southern 
defeat. But by the end of 1863. when Lee had suffered defeat at 
Gettysburg and had finally lost ('hallanooga, and the 

Federals had recovered the Mississippi between Vicksburg and 
Port Fludson, thus completely isolating the Trans-Mississippi 
dc[)artment, ultimate defeat stared the Confederacy in the face. 
The sole remaining hope was that the North through .sheer war- 
weariness might throw away the victory already won. When 
(irant seemed fought to a stamistill by Lee round Richmond in 
the summer of 1864, and between Sherman and Atlanta John¬ 
ston’s army interpo.si'd still unbeaten, the North very nearly 
reached the limit of its endurance. The Democrats put forw'ard 
a programme, the first article of which pronounced the war a 
failure. Lincoln despaired of re-election. But the fall of Atlanta 
and Sheridan’s triple virtory over Early in the Valley came in 
time to turn the scale in favour of the Government. Gradually 
too the significance of (Grant's position in front of Petersburg 
began to be realized, Lee had lost the pinver to manoeuvre, 
when he w\'is shut up in Richmond and Petersburg, and could not 
force Grant to relax his hold. Yet once more the North was 
filled W’ith alarm when llooj crossed the Tennessee and, with 
Sherman far away in Georgia, threatened an invasion of Ken¬ 
tucky. (irant himself was on his way to take command at Na.sh- 
ville, when he heard the news of Thomas’s crowaiing victory. 
Sherman could now pri'.senl Lincoln wdth Savannah as a Christmas 
gift, and the one organized army of the Confederacy in the west 
w'a.s definitely broken up. 

The South made a great mistake during the first w’inter of the 
w'ar. when the North was organizing its military strength and the 
Confederates took no counter-measures. Their Government, 
counting on European recognition to be followed by peace, left 
A. S. Johnston in the west with an entirely inadciiuate force to 
hold Kentucky and Tennessee. At the first onset the Federals 
broke through his line of defence; his counterstroke failed; Ken¬ 
tucky and a great part of Tennessee were permanently lost, New 
Orleans fell, and the Federals gained control of great stretches 
of the Mississippi. Then the Confederate Government awoke 
from its dream. The first Conscription Act (April 1862) retained 
in service the 148 regiments of one-year volunteers and by en¬ 
couraging voluntary enlistment enabled Lee to save Richmond, 
but the ground lost in the west was never recovered. 

The Confederacy had one inherent weakness. It was compo.scd 
of “sovereign” States, which would temporarily sacrifice their 
“State rights” for the success of their revolution, but demanded 
that the Central Government should provide for their protection, 
and if it failed in that duty, would take their own measures for 
self-defence. The State governors were always a thorn in Davises 
side. From the first they required delicate handling and, when 
things began to go wrong, became refractory. This State patriot¬ 
ism combined with geographical conditions to isolate the different 
.sections of the country and prevented the Confederates from 
taking proper advantage of the “interior lines.” Only once did 
troops from the Trans-Mississippi come to the help of their coun¬ 
trymen on the other side of the river. Van Dom moved from Ar¬ 
kansas to Beauregard's aid at Corinth, but his men were very 
reluctant to cross the river, and it is significant that no attempt 
was made to bring reinforcements to Vicksburg in 1863 from that 
department. Only once were considerable reinforcements sent 
from the east to the west, when Longstreet with two divisions was 
sent to Bragg's aid, and the victory of Chickamauga {q.v.) was 
the result. 
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The west wa.s the really deci.sive theatre of war. In the east 
Lee's victories did not alter the strategical position. The end of 
each camjwign found the Army of the IVtomac on the Rappa¬ 
hannock. still menacing Richmond. But the fall of \'ick.sburg 
cut the Confederacy in two; the los.s of the food supplie.s, espe¬ 
cially cattle, from the Trans-Mississippi was sorely felt, and the 
capture of Chattanooga and Knoxville not only cut off another 
section of territory, but opened the way to Georgia, the granary 
of the South. 7 'hat Lee's and Johnston's .irmie.'s were reduced to 
.starvation was due to the los.s of Georgia’s siipiilies. Grant indeed 
captured Richmond and Lee's army, but hail he cho.sen ht' might 
have brought Sherman’s army by sea from Savannah to the James, 
and it could have been there two months before he began his 
final move. 

In final analysis the North’s naval sujieriority must be reckoned 
a decisive factor. It made possible the conqui'st of the Mississipjii 
and Sherman’s march through Georgia. 'I'he capture of New 
Berne by the Burnside exjx'dition (Mar. 1862) provided the 
Federal land forces with a ba.se, from which they could threaten 
an ailvanre on Richmond, and caused the permanent retention in 
North Carolina of a considerable Confederate force, which might 
have been profitably employed elsewhere, notably ;i( (he time of 

I. ee’s invasion of Pennsylvania. The blockade threw (he South 
upon its own resources, which proved inadequate, esiiecially in the 
matter of munitions of war and medical stores. It was not lack of 
food, but the ditficully of transport, which reduced the Confed¬ 
erate armies to the verge of starvation. The Southern railways 
were not equal to the strain of a four years’ war. The rolling stock 
could not be replaced when worn out or the permanent way kept 
in working order owing to the lack of iron rails. 

(VV. B. ’W’o ) 
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AMERICAN COLLEGE OF PHYSICIANS, an asso¬ 
ciation of physicians engaged in the study and practice of internal 
medicine in its various branches. It w.is legally chartered on May 

II, JQis, under the laws of (he Slate of Delaware as a corpora¬ 
tion “not for profit.” The objects of the college as stated in the 
constitution are: “to establish an org.anization compo.scd of quali¬ 
fied internists of high standing, who shall meet from time to lime 
for the purpose of considering and discussing medical and scientific 
topics, and who, through their organization, shall attempt to ac¬ 
complish the further purposes of: (a) maintaining and advancing 
the highest possible standards in medical education, medical prac¬ 
tice. and clinical research; (b) perpetuating the history and best 
traditions of medicine and medical ethics; (c) maintaining both 
the dignity and the efficiency of internal medicine in its relation¬ 
ship to public welfare.” Its membership is made up of outstanding 
internists (including pediatrists, psychiatrists, neurologists, bac¬ 
teriologists, pathologists, dermatologists, rontgenologists, medical 
teachers and investigators, tuberculosis and public health special¬ 
ists) of the countries constituting the North American continent 
and their possessions. 

Fellowship, w'ith the degree or dc.signation of “F.A.C.P.” (Fel¬ 
low of the American College of Physicians), is conferred on nomi¬ 
nees who present evidence of suitable and adequate professional 
qualifications and character, as specifically set forth in the consti¬ 
tution and by-laws of the organization. (E, R, Ld.) 

ABIERICAN COLLEGE OF SURGEONS, an American 
college or guild (not a teaching institution), whose fcIlow.ship em¬ 
braced in 1939 approximately 12.500 qualified surgeons and surgi¬ 
cal specialists, principally in North and South America. The 
college was organized in 1913 by some 500 surgeons of North 
America, leaders in every branch of surgery and representatives of 
all sections of the United States and Canada. The object of the col- 
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lege i.s ‘ to e^tablis^^ and maintain an association of surgeons, not 
for txttuniary profit but for the Ivencftt of humanity by advancing j 
the science of surgery and the ethical and competent practice i 
of its art; by establishing standards of hospital construction, 
administration, and equipment, and all else that pertains to 
them; by engaging in scientific research to determine the cause, 
nature, und cure of disease; by aiding in better instruction 
of floctors; by formulating standards of mcflicinc; and methods 
for the irnprovernenf of all adverse conditions surrounding the 
ill and injured wherever found ” At the annual clinical con¬ 
gresses and seetiorial meetings of the college, conferences are 
held on all matters pertaining to general surgery and the surgi¬ 
cal specialties, and to hospital standardization of interest to 
the profession, ho^jalal personnel, and the public. The “Minimum 
Standard for Hospitals’ of the college sets forth definite re¬ 
quirements essential for every hospital which aims to give the 
highest degree of efficiency in the professional care of its 
patii-nts. Regular and special bulletins are published by the 
college containing information dealing with clinical research in 
cancer, bone sarcoma, and fractures and other traumas; graduate 
training for surgery; cancer clinics; hospital standardization, 
and other phases of the work of the college. A hospital informa¬ 
tion and service bureau is maintained. Surgery, Gynecology and 
Ohstetnes is the official journal of the college. The library 
and department of literary research of the college were organ¬ 
ized to co-ordinate literature on surgery and closely allied 
subjects and to encourage the wider reading and study of scien¬ 
tific material. A (lep.irlment of clinital research includes the 
committee on cancer, the committee on fractures and other 
traumas, atid the registry of bone sarcoma. There, is also a com¬ 
mittee on the Hall of th<‘ Art and S( ieiue of Surgery of the college. 
An extensive plan for approving medical motion picture films is 
fostered f)y tlie college. Annually, in October, the college pub¬ 
lishes an ai>proval number of its bulletin in which are included 
a[>prova! lists as follows; hospitals; opportunities for graduate 
training in general surgery and the surgical specialties; .stand¬ 
ardized surgical dressings; cancer clinics; medical services in 
industry; atnJ medical motion picture films. Annually, in January, 
there is iniblished a Blue Book of fellows of the college. The 
headquarters of the college are at 40 East Erie street, Chicago, 
Illinois. (G. Cri.) 

AMERICAN FARM BUREAU FEDERATION was an 
outgrowth of the county farm Imrcau movement. Shortly before 
World War I the idea of (.ounty agents, or agricultural experts, 
to provide farmers with the results of scientific study, and by 
contact and dcmot>stralion to indute them to u.se such informa¬ 
tion. hail taken root. In many localities these agents were su})- 
|K)rte<l by local groups of farmers who constituted county com¬ 
mittees or bureaus. Before the end of the war the county farm 
bureaus in .several states had formed slate organizations. In Nov. 
rpip representatives of the state farm bureaus met in Chicago 
and completed plans for the organization of the American Farm 
Bureau federation. Prior to this meeting, education for better 
production had been emphasized, but postwar conditions were 
already bringing to the fore the need of a business organization 
to set ure economic ju.^t^ce for fanners. In con.sequcnce, the pur- 
pose.s of the federation, as stated in its constitution, are “to pro¬ 
mote, protect and represent the business, economic, social and 
educational intcrcst.s of the farmers of the nation, and to develop 
agriculture.” 

From the first, the federation recognized that the farmers 
needed adequate prices. To effect this end. it proposed the con¬ 
trol of production and marketing of agricultural products. In 
tgji it organized the ba.sis for the farm bloc in congress which 
secured the enactment of considerable emergency legislation de¬ 
signed to assist agriculture. Later the federation supported the 
McNary-lIaugen bill to control surpluses, which was passed by 
congTP.ss in u):6 and 1928. but vetoed each time by President 
Coolidge. After igzo. with agricultural conditions becoming 
worse, the president of the federation called conferences of the 
leading national farm organizations, which provided fairly united 
support for the agricultural adjustment legislation of the early 
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1930S. 

Under it> organizalion plan, the federation is designed to Ije 
farmer-controlled. The governing body is the hoard of delegates, 
which meets annually and formulates policies. Each .state farm 
bureau has one or more delegates, depending on the size of its 
membership. The board of directors, which is the governing body 
between annual meetings, consists of representatives from the 
main arricultural regions of the country. The state farm bureaus 
have a .similar setup, and at the base are the county farm bureaus, 
whiih, in turn, frequently have local community units. 

In 194,^ the federation corn[)rised 687,000 farm families. Its 
official publication is the Nation's Agriculture. The national 
office i.s in Chicago and the legislative office in Washington, D C. 

Biblidorapuy.— O. M. Kile, The Farm Bureau Movement (1921); 
C. Gregory, “The Good Old Days,” Nation's Aericullure, vol, 
(June-Oct. iq.jR); T^.S. Department of Agriculture, Yearbook, p. 207 - 
.^26, 060-972 (1940). fE. K, Es.) 

AMERICAN FEDERATION OF LABOR. The Ameri¬ 
can Federation of Labor was organized in Fitlsburgh, Pennsyl¬ 
vania, November 15, 1881 by a group of trade unionists repre.scnt- 
ing 50,000 members. Today it represents 104 national and inter¬ 
national unions w'hich comprise 3.^,744 local unions, 4 Depart¬ 
ments, I. .563 directly affiliated local union.s, and 806 city central 
bodies, with a paid uiJ membership as of Aug. 16, 1939, of 3,915,- 
143. The ITderalion is financed solely by per capita tax paid by 
affiliated organizations. It is based upon the principle of volun¬ 
tarism, that is, the organization has no power to compel any union 
or jierson hut must .secure con.sent. Membership in the Federation 
and compliance with regulations are the result of voluntary deci¬ 
sions. The Federation can, of course, suspend or exjjel. 

National and international unions are composed of workers in 
the same trade or calling with control over a definite jurisdiction 
to which (he affiliated members of the Federation have agreed. 
International unions have members in Canad.i as well as in the 
United States. Several of the international unions cover an en¬ 
tire industry, and all members connected with that industry are 
eligible to membership therein. Others have jurisdiction over 
their craft or occupation in all industries, as the machinists, 
while the carpenters bt'gan with a craft and later gained jurisdic¬ 
tions over the materials with which they worked. The Federation 
chartered the first indu.strial union, the United JVlinc Workers. 
With changes in industrial organization and the introduction of 
new inventions and proce.sses it has been found practical to en¬ 
large the jurisdiction of some international unions and in some 
instances to merge existing organizations. 

The unions of a single city or industrial centre have found it 
advantageous to band together for mutual protection and as¬ 
sistance in local undertakings. These organizations are char¬ 
tered l>y the American Federation of Labor as city central bodies. 
In (urn the State federations of labour havx* been formed lo fur¬ 
ther State-wide interests of labour and to promote State legisla¬ 
tion. These bodies arc likewise chartered by the American Fed¬ 
eration of Labor. In some industries or related trades a method 
of co-ordinating the work of these several national and inter¬ 
national unions involved has been worked out through Depart¬ 
ments of the American Federation of Labor. Tliese represent the 
Building Trade.s, Metal Trades, and Railway Shop Crafts. The 
fourth Dcparlmenl—the Union Label Trades Department—was 
formed to promote the sale and demand for union label products. 
The metal trades and construction departments promote the 
formation of corre.sponding local bodies through which their re¬ 
lated local unions function. The railway shop unions organize sys¬ 
tem federations with jurisdictions paralleling railway systems. In 
similar manner local union label leagues are formed in industrial 
centres .sponsored by the Union Label Trades Department. 

To lake care of workers over whose organization no national 
or international union has responsibility, the Federation charters 
them in directly affiliated local unions. Where there are not 
enough workers to meet the charter requirements of standard 
trade unions, the Federation issues a charter to the whole group 
as a federal lalwur union. It is from the directly affiliated local 
unions that new national and international unions grow. 

Administration. —Executive work of the Federation is in 
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charge of a President and a Secretary-Treasurer. These officers, 
with IS Vice-Presidents, constitute the Executive Council which 
meets four times a year and decides policies of the American 
Federation of Labor in the interim between conventions. The final 
authority of the American Federation of Labor in all matters is 
the convention which is held annually and to which all affiliated 
organizations may send delegates. 

The field w'ork of the Federation is done by a staff of commis¬ 
sioned organizers. Administrative, legislative, and educational 
work is carried on through the headquarters office which is lo¬ 
cated in Washington, D.C. 

One of the major activities of the American Federation of La¬ 
bor is in the legislative field. A legislative staff is maintained at 
headquarters whose function it is to keep members of Congress 
infonned as to Labour’s interests in pending legislation. The 
Federation is active politically, following a non-partisan policy. 
Labour’s political slogan is "Fdect your friends—Defeat your ene¬ 
mies,” regardless of their political affiliations 

Largely through the efforts of the Federation, much favourable 
legislation has been enacted, including immigration restriction, 
the National Labor Relations Act with supplementary State laws, 
child labour laws, laws limiting the hours of work of women and 
children, compulsory education laws in ev'ery State, the establish¬ 
ment of a h'ederal Department of Labor the head of which is a 
mt'mber of the President’s Cabinet, mechanics lien laws, law.s gov¬ 
erning method of payment of wages, employees compensation and 
other social securit>’ acts, laws governing working and sanitary 
conditions in places of employment, saffty laws, laws controlling 
convict labour, thi* establishment of Labt)r Day as a national holi¬ 
day, legislation granting seamen the right to leave their vessels 
when in saft; harbour, legislation regulating the use of injunctions 
in labour disputes, the outlawing of the \ellow-dog contract in 
employer-employee negotiations through which workers were 
forced to sign away their rights to belong to a labour union. 

Objectives.—One of the main olqectives of the American Fed¬ 
eration of Labor is to shorten the hours of work. When the Fed¬ 
eration was organized in i8Si the average workday ranged from 
ten to eighteen hours. The average workday is now S hours. The 
Federation has always opposed the fixing of other than minimum 
standards of hours of labour and wages by legislation except for 
Federal, State, county, and municipal employees. The Federation 
insists upon the equity of workers in their jobs and their right to 
bargain collectiv^ely with employers through representatives of 
their own choosing. 

Industrial history shows that collective bargaining is the meth¬ 
od by which substantial progress Ls made in industrial rela¬ 
tions, and balance maintained in our economic structure. Col¬ 
lective bargaining is a procedure based upon the principle that 
those concerned by decisions should have a voice in their making. 
The American Federation of Labor is con.stantly on guard against 
denial of the right of workers to engage in collective bargaining 
with their employers. When the National Recovery Act was 
drafted, it included a section guaranteeing workers the right to 
collective bargaining. This was knowm as Section 7 (a), and it 
was the first time such a provision was included in Federal legis¬ 
lation. This W'us followed by Joint Re.solution 44 establishing a 
Hoard to deal with violations of Section 7 (a) and later by the 
National Labor Relations Act defining unfair labour practices and 
authorizing the Board to i)rocced with prosecutions against viola¬ 
tors of the Act. 

In the past century the life .span of man has been lengthened. 
During the same period productivity per worker has so materially 
increased that society is facing the serious problem of an incretis- 
ing number of persons in the older brackets and a decreasing num¬ 
ber of work opportunities. Labour seeks an adjustment through 
shorter work hours for those employed and income for the aged 
and involuntarily unemployed, the cost of which should be a 
charge on the industry to which the workers are attached. 

The American Federation of Labor has declared its firm belief 
in the principle of high wages and contends that the workers’ real 
wage, which is the purchasing power of their wages, should ad¬ 
vance in proportion to man’s increasing powers of production. 
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The Federation seeks a proportionate share of the returns from 
industry for the workers attached to that industry and contends 
that adequate wages for a satisfactor>' standard of living are as 
ncccssar\' for the welfare of industry* as for the workers them¬ 
selves. The American Federation of Labor seeks the ratification 
of the Child Labor Amendment and a complete elimination of 
child labour. 

It favours mothers’ pensions so that children may be kept in 
the home until maturity. 

Publications. —The official publications of the .American Fed¬ 
eration of Labor are the Convention Proceedings, the American 
Federationist, a monthly magazine devoted to a discussion of La¬ 
bour’s problems and position on matters of vital concern to wage 
earners, and the Weekly News Service which furnishes news to the 
publications of the national and international unions and to 300 
weekly labour papers throughout the country. 

Fraternal Relations. —Since 1884 the American Federation 
of Labor has exchanged fraternal delegates w'ith the British 
Trades and Labour Congress and also .sends a fraternal delegate to 
the Canadian Trades and Labour Congress to attend their annual 
conventions. 

Foreign. —Since the United States Government has affiliated 
with the International Labour Office, the American Federation of 
Labor has represented American Labour in that body and ha.s a 
representative on its governing board. 

The Federation is a member of the International Federation of 
Trade Unions. (W. G.) 

AMERICAN FRONTIER, THE. The American frontier, 
from an early period in the history of the continent, has affected 
the imagination of the pioneer who desired to exploit it, and of 
the visitor from afar who viewed it. Long before its existence 
and its significance attracted the attention of indigenous his¬ 
torians. it had drawn comment from the alien observer as an 
environment in which unusual processes were at work, and in 
which new human values were being born and old values were 
attaining new proportions. The various definitions (hat have 
been accorded it have depended largely upon the momentary use 
to wffiich the frontier was being put by 
white men, or upon the functional relation- 
.ship of the frontier as it has stood with 
settled society on one hand and with primi¬ 
tive virgin soil upon the other. 

The cultural values of the frontier have 
come piecemeal. First, there was the ex¬ 
plorer's frontier, as the European invader 
brought one geographic region after an¬ 
other within the field of recorded human 
knowledge. Next came the frontiers of the 
missionary, the soldier and the trapper, 
upon which each of the.se scouts of society 
lived his life. The first of these worked 
upon the souls of the native inhabitants, 
who were destined to recede aS the world 
became aware of their existence; the sec¬ 
ond was staking in a new world, for one 
great Power or another, the claims that it 
w'as hoped one day to exploit; the third, 
the trapi)er, differed from his priestly or 
his military fore-runner in that he, first 
among white men, lived on the land he 
found and derived from its products a 
basis for existence. None of these changed the face of nature. 
All gave way, eventually, when the frontier of the farmer made 
its appearance and dotted the land with cabins and cleared fields. 
There is a long succession of later frontiers (hat may be traced 
in American history, as along.sidc the farmer'.s frontier emerged 
also the frontiers of the miner, the lumberman and the railroad; 
and out of them came the frontiers of established local govern¬ 
ment, of locally created capital, of industrial society and of the 
various aspects of culture or religion. In each of these several 
fields the frontier provides a means for studying institutions while 
they are in the formative stage, and before they have become 
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Map showing the expansion of the American frontier every lo years from 1790 to i890, the areas settled from i89o to 

1920 ARE SHOWN COMBINED. THE MAP IS BASED ON A POPULATION OF NOT LESS THAN TWO INHABITANTS PER SQUARE MILE 


inrxLricably involvial in Ihc conijilcx of a progressive and sophis- line can always be shown run.s, therefore, from the moment of 
licated society. the initial settlcinenls in the i7(h century until the close of the 

From a different point of view the frontier may be described T9th century. To-day. there is no frontier in the true sense, and 
as a region, a proees.s or a fixed line. As a region, it may be the frontier episode is closed. 

considered as a place in which the new forces of western civilized The history of the frontier in America falls easily into three 
life are being apjilied for the first time, and in which a new major divisions, that may be separated roughly by the treaties 
social group is finding itself and is creating its internal bonds, that closed the Seven Years’ War (1763), and by the panic of 
As a process, it concerns itself with the ways and means whereby 1837. Each of these periods has characteristics that warrant its 
the institutions of older society are being worked over and selected treatment as a logical unit. 

according to their survival values, within the territorial limits of I’he first period is dominated by the planting and extension of 
the frontier region. As a geograi>hic line, it may be .shown upon the English colonies in North America. No serious damage is 
a map for any period at which statistical evidence is available; done by ruling out both the French and the Spanish. The French, 
and in this connection it is always the line that may be drawn confined mostly to the valley of the St. Lawrence, failed to develop 
.sejinrating territory possessing an arbitrarily selected average of a pioneering population; and their settlements existed chiefly as a 
residents per srpiari' mile, from territory of less than that average residence for the missionaries, the military men and the trappers 
number. 'Fhe decennial ci'usus of the U.S. Government, since who were uncovering the interior of the continent without chang- 
1790, has provided the basis for this cartographic identification ing its aspect. The Spanish ..settlements in the southern portions 
of the frontier. In most of the reeemt census reports maps are of the United States were even less aggressive in the spreading of 
shown for each decennial period, with shadings indicating the civilization than the French. And both French and Spanish 
distribution of populations of under two inhabitants jx-r square proved themselves unable to stand up against the competition of 
mile, of 2 to 6. of 6 to uS, of iS to 45, of 45 to 90 and of over the invaders from the British settlements. 

90. The steps in this scale that American historians have com- Nature of Early Frontier.—Throughout most of the period 
monly accepted for their study of frontier lines are the first and that ran from the planting of Virginia and Ma.ssachusetts until 
the second. Most frontier lines are drawn at under two, or over the middle of the i8th century, the frontier in America was really 
six; and in either case the line thus drawn shows, for the period a frontier of Europe, along which the institutions of the western 
of the census concerned, the region near which the frontier process European countries, and particularly of England. wx‘rc being tested 
was most typically at work. A scries of frontier line maps, made in the wilderness. This is a part of European quite as much as of 
ten years apart, from 1790 until 1890, shows that invariably the American history; and every European court felt that to some 
zone of contact between settled America and the wilderness ran extent the basis of survival among themselves was to be found 
irregularly from north to south; and that at each decennial census among the American plantations. The period does not come to 
it had nuuli' a jierceptible advance along most of its front towards an end until, at the close of the Seven Years’ War, the superior 
the we.st. .\[ the date of the first census the line ran not far from weight of the English possessions asserted itself, and it was pos- 
the watershed of the Appalachians; after 1S90 it had i>assed be- sible for the English diplomats to claim and secure compensation 
yond the Great 1‘lains, and the whole of the United States was by ejecting France from North America, and by pushing Spain 
so nearly occupied that no sharp frontier line can be indicated, west of the Mississippi. During the century and a half from 
The duration of the period in American history in which a frontier Jamestown to the Treaty of Paris, the settlements had spread 
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from the beach where the earliest English colonies were planted. 
Up the river valleys and the bays they advanced. By 1700 they 
had reached and were passing the “falls line” (a line that may be 
shown on a map by connecting the lowest rapids or waterfalls of 
the successive Atlantic rivers). Beyond the “falls line” they 
entered the piedmont of the Appalachians; and by 1763 scattered 
areas along the upper reaches of the Mohawk, the Connecticut, 
the Delaware, the Susquehanna, the Potomac, the Shenandoah 
and the James, were alive with the activities of the pioneers. But 
the period preserves its unity because of the omnipresence of 
the European connection, because of the dependence of the set¬ 
tlements upon rivers (lowing into the Atlantic ocean, and because 
the future of the continent in its relation to European suzerainty 
was not certain until after the expulsion of the French. 

The Second Period.—The second f)eriod of the frontier in 
America extends from the expulsion of the French until the occu¬ 
pation of the Mississippi valley (that was to ripen in modern 
times into the Middle West); its zone stretches from the valleys 
of western Pennsylvania to the bend of the Missouri river, where 
the Kansas enters from the west. It has a striking difference 
from the first period for it is now an American frontier, since 
the new life is an offshoot from the older American e.stablish- 
nients. In this period indeed the United States prided itself upon 
its aloofness from Europe and from European intere.sts, and gave 
birth not only to a new breed of democracy that was identified 
with Andrew Jack.son, but to the American system of Henry Clay, 
and to the international doctrine of James Monroe. The European 
flavour has largcdy disappeared, and no considerable body of new 
European settlers takes a part during this second period in the 
movement towards the West. 

The Third Period.—There, is a common quality in the first 
and second periods of frontier extension that is lacking in the 
third which covers the years between the panic of 1837 and the 
panic of 1893. This is primitive transportation. The routes of 
the pioneers of the earlier periods, as they sought new homes, 
were those of the natural roads and trails, and the river valleys 
that lay in the course of the movement. Until the second period 
was nearly at an end there were no improvements in these natural 
means of transj.)ort, except here and there a fragment of stone 
road like the Lancaster pike or the Cumberland road (each of 
which, however, ran close to an improved beaten way), and once 
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A MODERN RECONSTRUCTION OF A PIONEER S LOG CABIN IN THE BACK 
SETTLEMENTS 

in a while a steamboat on some of the western rivers. The suc¬ 
cessful development of the steamboat for up-river traffic, the 
construction of numerous canals, of which the Erie canal was 
first and greatest, and the building of the railroads served to intro¬ 
duce new tendencies in migration. The routes were materially 
changed, speed was quickened, and the carrying capacity of the 
highways grew as freights declined. The zone of occupation in 
the third period was west of the Mississippi bend. Across the 
plains and mountains to the Pacific, the overland trails guided 
most of the migrants in the early part of the third period. A 
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little later the completed continental railroads put an end to 
pioneer traffic of the older sort, and speedily brought a conclusion 
to the era of the frontier. The frontiersman himself was vastly 
changed by these improvements in his methods of travel; while 
the introduction of elaborate machinery on the farm, like the 
rcajx'rs that spread in use on the jirairies, brought capital to his 
aid and changed the technique of his work. 

Characteristics.—In each of these three periods of frontier 
expansion, there are vital problems which have as yet received 
little treatment from the historian or the ect)nomist. I'irst and 
fundamental was the relation of the settler to his piece of land; 
for this was generally an agrarian advance. The land economics 
of each region had much to do with the course of devTlopment 
as the frontiersmen came in; and after a region had been taken 
up, no set of problems was more searching than that which had 
to do with the escape of the frontier from the burden of land 
encumbrance. Second was the financial problem; varying ac¬ 
cording to region and period, but pressing in every asjxct. The 
personnel of the advance included a low proportion of persons 
with enough money to be free. The others had to borrow, not only 
to buy their land, but to pay the costs of outfit and transportation 
to the new homes, and for maintenance until the new farm be¬ 
came self-supporting. The most rapid advance of the frontier oc¬ 
curred after the introduction of lianking brought formal credit 
to the aid of the frontiersman. But interest was high and his 
collateral was sketchy, and it nearly always happened that the 
debts incurred during the hopeful period of speculative develop¬ 
ment became a burden and a curse in moments of economic de¬ 
pression. Thinl, and indispensable, was the problem of marketing 
the surplus that has lasted over from the frontier period into 
modern we.stern agriculture. The farming communities had no 
means of meeting land payments or absolving debts other than 
that of marketing a surplus of agricultural goods. In a community 
wholly agricultural there was no market; and long distances and 
high freight rates separated every good market from the source 
of supjfly. The .search for a market is thus a third of the frontiers¬ 
man’s fundamentals, aiul one that has never been permanently 
.solved except in narrow regions where agricultural diversification 
could enter, or where local industrial societies grew up to con¬ 
sume the surplus. 

As the frontiersmen met their problems certain conditions were 
emphasized that were not unique or new, but that were not so 
clearly visible in older and more complicated societies. Striking 
among these conditions was a trend towards equalitarianism, with 
its resulting consequence in social and politic.al democracy. For 
the bulk of any frontier group, and during a period of years that 
averaged ixrhaps 20 in a single frontier community, nearly the 
whole attention of society was devoted to the primary j)hysical 
tasks of reclaiming the land and erecting the dwellings. The 
period begins when the earliest pioneer makes his appearance; it 
ends, normally, when the first of the native-born children leave 
the home cabin to move on to a new frontier. The uniformity 
of activity necessary for survival placed a high premium on 
physical and moral virtues, and threw into the discard matters 
of social standing, cultivation of taste, birth and even financial 
status. There were few things on a frontier that could be bought; 
least of all personal service. With all at work each resented the 
occasional individual who escapjed work. There wa.s a tendency 
to dislike those not in step with the community. Men equal in 
actual status found it easy to generalize upon equality, and to 
resent artificial prominence. A rough and ready democracy grew 
up, that gave tone and character to all the frontiers that ap- 
pxjarcd and passed. 

Another condition of frontier life was an unusual openness of 
mind in certain directions. In most settled societies of the world, 
personal status was so nearly fixed at birth that it was safe to 
assume a future without change. But to the frontiersman change 
was the orderly expectation of life. W’ithin two decades the 
successful pioneer saw his virgin claim develop and improve, his 
acreage increase, his cleared fields spread, his herds multiply. 
He saw grow around him the roads, schools, churches, county 
towns and institutions of government. He saw the transition 
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from Indian country to sparse farminj?, the proj^ress from arbi¬ 
trary territorial government to full participation by the auton¬ 
omous State, the spread of the available country towards the 
west as the Government bought land from the Indian or took it 
over from Spain or Mexico. And in his mind grew an idea of 
progress that time ha.s scarcely dimmed in the American mind. 
His community wa.s les.s than usually bound to rigid classifications 
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An oxwagon train, showing the covered wagons in which the 

FRONTIERSMAN TRANSPORTED HIS F AMILY AND GOODS 

and wa.s abnormally ready to look upon and accept a change. He 
was always a romanticist a.s he brooded over his future; and in 
public affairs this state of mind turned easily into a spirit of 
exjinnsion. 

A more precise consequence of his economic status was his 
normal tendency towards the aiceptance of inOntionist theories 
of finance. Every frontier was improved, largely, by borrowed 
money. Although the capitalist with ready money to use or lend 
was not unknown, the average pioneer citizen was obliged to 
borrow in order to develop his farm. He borrowed amid the 
enthusiastic conditions of a boom period. By a kind of auto¬ 
intoxication the frontier community magnified its hope of profits, 
elevated the value of its land and multipliecl its probable crop. 
Loans were made on inflated valuations; rates of interest were 
promised that could never be earned. Delit w^as spread over the 
whole farm, yet it was always a matter of years before more 
than a small fraction of the total acreage could be made to yield. 
The community borrowed to build it.s roads and public build¬ 
ings; when railroads lamc, the community and its people bonded 
themselves to subsidize the railroad. From the mixture of blind 
enthusiasm, lack of skill and actual fraud that accompanied 
frontier promotion came a situation of heavy debt at a high inter¬ 
est rate that reduced the community to bankruptcy when the 
boom was over or hard times came. On such occasion.s, without 
fail, the local resjionse to hard times and unpayable debts was the 
afipearance of inflationi.st schemes and the suggestion of stay 
laws to prevent the forcible collection of debts. The land banks 
of New England, the pap>er money revolt of Shay, the banking 
restrictions of the Jackson period, the stay laws of Kentucky, the 
re{)udiation of State debts, the demand for greenbacks and the 
cr>’' for free silver in turn indicated the frontier tendency to 
accept inflation as a remedy. And the tendency was given pro¬ 
found jxilitical meaning because of the uniformity of the frontier 
group and the lack of capitalistic dissenters among the debtor 
farmers. And the directness of the American representative sys¬ 
tem gave an easy route for the translation of this discontent into 
party action. 

RejiH-atedly, in t'vcry region of the United States, the frontier 
set-up was prepared, and the resulting community fitted into the 
matrix and developed towards a balanced and normal life. The 
process W'as repeated so often, and under such nearly uniform con¬ 
ditions, that the American frontier affords one of the few places 
in which it is practicable to study human affairs as in a laboratory. 
The experiments were staged not by premeditation but by standard 


conditions that repeated themselves for many generations. Raw 
nature and stark human power were again and again brought to¬ 
gether; and from their contact emerged human self-governing 
groups. The effect of the process, as group after group selected for 
its u.se the institutions it valued, and abandoned the customs, re¬ 
strictions and institutions that seemed to have lost their meaning, 
was to launch American society as a whole, and to transmute the 
person, of whatever race, into a new type that was already known 
as American when Benjamin Franklin made his appearance at 
the courts of Europe. Its constant tendency was towards direct 
popular government on a representative system, towards a broad¬ 
ening opportunity for all in affairs political, economic or social, 
and towards a new status for women. Enough has already been 
established by the historians of the frontier to indicate that herein 
is the most di.stinctive factor in the making of the United States. 

In Political Life.—The political tendency of the American 
frontier has been unmistakable and fairly uniform. Before the 
American Revolution nearly every one of the Engli.sh colonics 
was conscious of unrest among its newer settlements; and in 
Pennsylvania, Virginia and North Carolina this unrest had al¬ 
ready drifted rapidly towards open conflict. In the colonies as a 
group, as within the several colonies, the frontier tendency 
created a di.strust of absenteeism in finance and government. The 
most convincing of the explanations of the American Revolution 
is that it was a frontier revolt against the long-range control that 
emanated from Westminster, and that it wa.s embittered because 
the width of the ocean had prevented the participants on either 
side from realizing that frontier life had created a new race across 
the Atlantic. The revolution was not built upon a passion to alter 
the scheme of life, but on the human determination to control it. 
The revolutionaries stopped their work when the power of England 
was broken and independence was attained. The new govern¬ 
ments erected in America were direct descendants of the old 
colonial establishments, only sifted and modified by the normal 
tendencies of the frontier. 

Twenty-five years after the separation from England there 
came a second wave of frontier discontent with the trend of 
affairs, and it was Thomas Jefferson who organized and led the 
democratic revolt. His political followers were scattered over 
every State, among the young and the little; but on the frontier 
his name aroused enthusiasm in the average mind. His democ- 



••LAST chance GULCH” AT HELENA, MONTANA. A SETTLEMENT WHICH 
SPRANG INTO EXISTENCE AS A RESULT OF THE MIGRATION DUE TO THE 
DISCOVERY OF GOLD 


racy, more than a little derived from the French revolutionary phi¬ 
losophers, was instantly acceptable in a community where equality 
in fact was the common condition. He and his lieutenants gov¬ 
erned the United States until their enthusiasm cooled, their youth¬ 
ful ideals settled into middle-aged conservatism, and until a new 
democracy of the Mississippi valley ranged itself behind the per¬ 
sonality of Andrew Jackson. 

In 1828 Andrew Jackson was elected president of the United 
States, and for a third time a frontier party took charge of 
American destiny. A minor revolt, but one with many re- 
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semblances to that of Jackson, took the government away from 
the Jacksonians in 1840, and placed the Whig Party in power. And 
20 years later, the new Republican Party, whose enthusiasms ran 
highest among the newer communities of the north-western States, 
gained control of the government and entered upon the struggle 
to prevent the extension of slavery and for the maintenance of 
the Union, with a typical child of the frontier, Abraham Lincoln, 
at its head. 

A generation after Lincoln, the new States of the western 
plains, where railway activity had promoted immigration faster 
than the country was able to support it, festered with discontent. 
And again there was the element of absenteeism, of inflation 
finance, of the protest of the common man against the power of 
the great, of the desire for a re-making of the institutions of 
administration and government. In this, as in the earlier revolts, 
there was lacking any great desire to change the basis of affairs, 
or to alter the philosophies of life. There was little of socialism 
or revolution but much of a desire to capture the organs of 
government and to operate them in the interest of the common 
people. The issue was fought in iSg6, over the slogan of free silver 
and behind the crusading leadership of William Jennings Bryan. 
For once the western sequence of party creations was stopped. 
An embattled East resisted and prevented victory for free silver 
and T’opulism. But it was because the country had changed and 
the frontier had become a reminiscence rather than a living fact. 
No comprehension of American politics is jwssible without an 
understanding of the ways and means by which, for a century 
after independence, this democratic wave .sequence kept alive the 
ideals of western democrats in protest against the rigid classifica¬ 
tions of older and industrialized society. 

The Frontier Disappears.—During the final decade of the 
Tgth century the open frontier disappeared from the American 
map. During the boom years of the ’80s the s^iread of settlements 
went farther and faster than was economically wise; and after 
t8qo there was an actual recession of the settled areas, so that 
there are now hundreds of counties in the western States that 
have fewer farming inhabitants than they had in 1890. With the 
completion of the continental railroads, no large area was left 
without easy means of contact and communication with the rest 
of the nation. Only three tracts remained that had not reached 
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EARLY WEST. AFTER THE COVERED WAGONS WENT AND BEFORE THE 
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the full dignity of Statehood; and these, Oklahoma, Arizona and 
New Mexico were admitted to the Union early in the present 
century. 

The significance of the frontier in American life was never 
clearly expressed until in 1893 Frederick Jackson Turner, a pro¬ 
fessor in the University of Wisconsin and himself a child of the 
north-western frontier, published a monograph, “The Significance 
of the Frontier in American History.” Thereafter, by its sheer 
convincing quality, Turner’s idea gave a new reasonableness to 
American history that young historians absorbed without knowing 
it; and that older historians, almost without exception or protest, 
adopted. It forced a general restatement of American history, 
now that the organizing principle was recognized. And this re¬ 


statement is still under way, making progress as new studies 
develop the meaning of local affairs, or as new syntheses attempt 
to bring together the whole of the American story. 

Bibliography —A brilliant synthesis giving the frontier full recog¬ 
nition, but with more economic determinism in it than most frontier 
speciali.sts would approve, is that of Charles and Mar>- Beard, The 
Rise of Ameriran Civilization {11)2^). There i.s also a comprehensive 
survey, with its attention generally focused upon the frontier line 
as it swept across the countr>^ in F. L. Pa.xson, History of the 
American Frontier (1024). The initial essay of Prof. Turner is most 
acct'ssible in his Frontier in American History (1920). C. W. Alvord, 
The Mississippi Valley in British Politics (1917), and A. P. Whitaker, 
The Spanish-American Frontier (1027), are distinguished studies of 
the West as a stake in European diplomacy. S. j. Buck, The 
Agrarian. Crusade (1919), traces the farmer movements that are an 
integral part of post-frontier reactions; and there is much u.seful 
detail in C. Goodwin, The Trans-Mississippi IFc.vt (1922). 

AMERICAN GEOGRAPHICAL SOCIETY OF NEW 
YORK, founded in 1S52, is the oldest g(!Ographical society 
in the U.S. The society maintains the third largest geographical 
library in the world. It publishes books, maps and the Geograph¬ 
ical Review, a quarterly journal. These present llie results of 
original work in all branches of geography, including research by 
the society’s staff. Outstanding projects of recent years have been 
the cominlation and publication of the map of Hi.spanic America 
on the scale of i; 1,000.000 (107 sheet.s) published in conformity 
with the International Millionth Map of the World, re.search in 
photogrammetr>\ and extensive studies of pioneer settlement 
problems, polar geography and e.xploration, the development of 
New England’s resources, etc. The society recognizes distingui.shed 
contributions to geography by the award of medals. An annual 
program of lectures is arranged for its Fellows. 

AMERICAN INSTITUTE OF CO-OPERATION, an 

educational institution incorporated in 1925 in the District of 
Columbia and holding a session for a month each summer. The 
idea originated in 1923 in the National Co-operative Milk Pro¬ 
ducers’ Federation and readily gained the support of other agri¬ 
cultural organizations. The purpose of the institute is to collect 
and disseminate accurate information on the economic, sociological 
and legal phases of co-operation. So far its attention has been re¬ 
stricted to agricultural co-operation, but it expects in the future 
to broaden its field. Representatives of the important agricultural 
co-operative associations and other farm organizations, and econ¬ 
omists from universities and research institutions participate in the 
annual sessions. These are held at various univer.sities. The pro¬ 
ceedings, published annually under the title American Co-opera¬ 
tion, constitute a valuable compendium of principles, practices and 
ideals maintained in the co-operative movement in the United 
States. 

AMERICANISM, a term first used by John Witherspoon, 
president of Princeton university, in 1781, designates (a) any 
word or combination of words which, taken into the English 
language in the United States, has not gained acceptance in Eng¬ 
land, or, if accepted, has retained its sense of forejgnncss; and 
{b) any word or combination of words which, becoming archaic 
in England, has continued in good usage in the United States. 
The first class is the larger and has the longer history. The earli¬ 
est settlers in Virginia and New England, confronted by plants 
and animals that were unfamiliar to them, either borrowed the 
Indian names or invented names of their own. 

Examples are afforded by raccoon (1608), chinkapin (1608), 
opossum (1610) and squash (1642) among Indian words, 
and by bull-frog, canvasback, cat-bird and live-oak among in¬ 
ventions. The former tended to take anglicized forms. Thus the 
Indian isquontersquash (at least, that is how the early chroni¬ 
clers recorded it) became squattier squash and was then reduced to 
squash, and otchock became woodchuck. Many other words came 
in as the pioneers gained familiarity with the Indian life. Such 
words as hominy, moccasin, pone, tapioca and succotash remain 
everyday Americanisms. 

The archaisms, of course, showed themselves more slowly. 
They had to go out of use in England before their survival in 
America was noticeable. But by the beginning of the i8th cen¬ 
tury there was already a considerable body of them, and aU 
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through (hat century they increased. The English language in 
(Jreat Britain, chiefly under the influence of pedantry in the age 
of Anne, was changing rai)idly, hut in America it was holding to 
its old forms. There was very little fresh emigration to the Colo¬ 
nies, and their own people seldom visited England. Thus by the 
end of the century “7 guess” was already an Americanism, 
though it had been in almost universal use in England in Shakes¬ 
peare’s day. So, too, with many other verbs: to unit, to whittle, 
to fellowship and to approbate; and with not a few adjectives: 
burly, catty-cornered, likely and clever (in the sense of ami¬ 
able;; and with multitudes of nouns; cesspool, greenhorn, cord- 
wood, jeans, flap-jack, bay-window, swingle-tree, muss (in the 
sense of a row), stock (for cattle) and fall (for autumn). A 
few of these archaisms, in late years, have been taken back into 
English usage by the force of American example. 

Meanwhile, American English had begun to borrow words, 
chiefly nouns, from the non-English settlers, and to develop 
many new words of its own. To the former cla.ss the Dutch con¬ 
tributed cruller, cold-sUnv, cookie, scow, boss, smearcase and 
Santa Claus, and the French contributed gopher, prairie, chow¬ 
der, carry-all and bureau (a chest of drawers). Other contribu¬ 
tions came from the Germans of Pennsylvania, the Si)aniards of 
the south-west and negro sla\'cs. The native coinages were large 
in number, and full of boldness and novelty. To this period 
belong, for example, backwoods, hoe-cake, pop-corn, land-slide, 
shell-road, half-breed, hired-girl, spelling-bee, moss-back, crazy- 
i/uilt, stamping-ground and cat-boat. These words were all made 
of the common materials of English, but there was something in 
them that was redolent of a pioneer pt'ople and a new world. In 
their coinage the elegances were disdained; the thing aimed at 
was .simply vividness. At the same time, verbs were made out 
of nouns, nouns out of verbs and adjectives out of both. 

In i/So Benjamin Franklin, who had lived in England, de¬ 
nounced to advocate, to progress and to oppose as barbarisms, 
but all of them are good American to-day, and even good Eng¬ 
lish. Noah Webster, the lexicographer, gave his imprimatur to 
to appreciate, (in value >; to eventuate was popularized by 
Gouverneur Morris; and no less a hero than Wa.shington is .said 
to have launched to derange. Many inventions of that daring era 
have succumbed to pedagogical criticism, e.g., to happify, to 
compromit and to homologize. But others equally harsh have 
gradually gained acceptance, e.g., to placate and to deputize. 
And with them have come in a vast number of characteristic 
American nouns, e.g., breadstuffs, mileage, balance (in the sense 
of remainder) and elevator (a place for storing grain). 

Divergent Meanings of Words. —It was during the same 
period that a number of important words, in daily use, began to 
show different meanings in England and America. Some familiar 
examples are store, rock, lumber and corn. What Engli.shmen 
call a shop was called a store by Americans as early as 1770, and 
long before that time corn, in American, had come to signify, not 
grains in general, but only maize. The use of rock to designate 
any stone, however .small, goes back still farther, and so does 
the use of lumber for timber. Many of these differences were 
produced by changes in English usage. Thus cracker, in Eng¬ 
land, once meant precisely what it now means in the United 
States. Whtm the English abandoned it for biscuit the Ameri¬ 
cans stuck to cracker, and used biscuit to designate something 
el.se. Mow shoe came to be substituted in America for the Eng¬ 
lish boot has yet to be determined. There is indeed much that 
remains obscure in the early history of such Americanisms. Until 
very lately, American philologians kept aloof from the subject, 
which they apparently regarded as low. Until George P. Krapp 
of Columbia university took it up, there was not even any 
serious investigation of the history of American pronunciation. 

Thus the American dialect of English w’as firmly established 
by the time the Republic w'as well started, and in the half-century 
following it dejiarted more. and more from standard English. 
The settlement of the West, by taking large numbers of young 
men beyond the pale of urbane society, made for grotesque 
looseness in s{)f*ech. Neologisms of the mo.st extravagant sorts 
arose by the thou.sand, and many of them worked their way 


back to the East. During the two decades before the Civil War 
everyday American became almost unintelligible to an English¬ 
man; every Engli.sh visitor marked and denounced its vagaries. 
It was bold and lawless in its vocabulary, careless of grammatical 
niceties, and further disfigured by a drawling manner of speech. 
The congressional debates of the time were full of its phrases; 
soon they were to show themselves in the national literature. 

Policing the Language. —After the Civil War there was an 
increase of national self-conscioiisncss, and efforts were made to 
police the language. Free schools multiplied in the land, and the 
.schoolmarm revealed all her immemorial preciosity. A clan of 
professional grammarians arose, led by Richard Grant White; it 
got help from certain of the literati, including Lowell. The cam¬ 
paign went to great lengths. ‘7/ is me” was banned as barbarous, 
though it is perfectly sound historically; cye-thcr was substi¬ 
tuted in polite usage for cc-thcr, though ce-tlicr is correct and 
eye-ther is on the part of an American an absurd affectation. 

But the spirit of the language, and of the American i>eopIc no 
less, was against such reforms. They were attacked on philo¬ 
logical grounds by such iconoclasts as Thomas R. Lounsbury; 
they were reduced to vanity by ihe unconciuerable speech habits 
of the folk. Under the very noses of the purists a new and vigor¬ 
ous American slang came into iH'ing, and simultaneously the 
common speech began to run amuck. That common speech is 
to-day almost lawless. As Ring Lardner reports it—and he 
reports it very accurately—it .seems destined in a few genera¬ 
tions to dispose altogether of the few inflexions that remain in 
English. “Me and her woulcla went” will never, perhaps, force 
its way into the grammar-boc:)ks, but it is used daily, or some¬ 
thing like it, by a large part of the people of the United States, 
and the rest know precisely what it means. 

On higher levels the language of the Americans is more decor¬ 
ous, but even there it is a genuinely living speech, taking in loan¬ 
words with vast hospitality and incessantly manufacturing neo¬ 
logisms of its cwn. The argot of sport enriches it almost daily. 
It runs to brilliantly vivid tropes. It is disdainful of grammatical 
pruderies. In the face of a new situation the American shows a 
far greater lingui.stic re.sourcefulness and daring than the Eng¬ 
lishman. Movie is obviously better than cinema, just as cow¬ 
catcher is better than plough and job-holder is better than public 
servant. The Engli.sh seldom devi.se any thing as pungent as 
rubber-neck, ticket-scalper, lame-duck, pork-barrel, boot-legger 
or steam-roller (in its political sense). .Such exhilarating novel¬ 
ties are produced in the United Stales every day, and large num¬ 
bers of them come into universal use, and gradually take on 
literary dignity. They are opposed violently, but they prevail. 
The vi.siting Englishman finds them very diflicult. They puzzle 
him even more than do American peculiarities of pronunciation. 

The common vocabularies in England and the United States 
.show imjwrtant differences in the meaning of words. Here are a 
few examples: 

American English 


ash-can .... 

dust-bin 

ash-cart .... 

. dust-cart 

ashman .... 

dustman 

backyard .... 

. garden 

baggage .... 

• • • luggage 

baggage-car . . . 

. luggage-van 

ballast (railroad) . 

metal 

bath-robe .... 

. dressing-gown 

beet. 

. beet-root 

bid (on a contract) 

, tender 

bill-board .... 

hoarding 

brakeman .... 

. brakesman 

bumper (car) . 

buffer 

calendar (court) . 

cause-list 

campaign (political) . 

canvass 

can (noun) 

tin 

candy. 

. sweets 

car (railroad) . 

carriage, van or wagon 

carom (billiards) . 

cannon 

catalog (university) 

calendar 
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American 
checkers (game) 
cheese-cloth 
chicken-yard 
chief of police . 
city editor (newspaper) 
city ordinance . 
clipping (newspaper) . 

coal . 

coal-oil . . .. 

coliar-button 
commutation ticket 

corn. 

counterfeiter 

cow-catcher 

cracker . 

crazy-bone 

cross-tie .... 
crystal (watch) 
daylight time . 
derby (hat) 
dime novel, 
district (political) . 
druggist .... 
drug-store .... 
drummer .... 
dry goods store 
editorial (noun) 
elevator 
elevator boy 
enlisted man 
express train (sul)way) 
fire department 
fish-dealer .... 
floorwalker 
fraternal order. 

freight. 

freight car .... 
frog (railway) , 
garters (men’s) 
gasoline .... 
gratle (railway) 

grain. 

grain broker 
groceries ... 
hardware dealer 
headliner (vaudeville) 
hodcarrier . . 

hog-pen 

hood (automobile) 
hospital (private) 
huckster .... 
hunting .... 

Indian. 

instalment business 
instalment plan 
internal revenue 

janitor. 

laborer. 

legal holiday 
letter-box .... 
letter-carrier 
locomotive engineer 
long-distance call . 

lumber. 

lumber-yard 

mad. 

molasses .... 

notions. 

office-holder 
orchestra (seats) . 
outbuildings (farm) . 


English 
draughts 
butter-muslin 
fowl-run 
chief constable 
chief reporter 
by-law 
cutting 
coals 
paraffin 
.stud 

season ticket 

maize or Indian corn 

coiner 

plough 

biscuit 

funny-bone 

sleeper 

watch-glass 

summer time 

bowler 

penny dreadful 

division 

chemist 

chemist’s shop 

traveller 

draper’s shoj) 

leader 

lift 

liftman 

private soldier 
non-stop train 
fire brigade 
fishmonger 
shopwalker 
friendly society 
goods 

goods wagon 

crossing-plate 

sock-suspenders 

petrol 

gradient 

corn 

corn factor 

stores 

ironmonger 

toplincr 

hodman 

piggery 

bonnet 

nursing-home 
coster (monger) 
.shooting 
Red Indian 
credit trade 
hire-purchase plan 
inland revenue 
caretaker 
navvy 

bank holiday 
pillar-box 
fKDstman 
engine driver 
trunk call 
deals 

timber-yard 

angry 

treacle 

small wares 

public servant 

stalls 

offices 


American 
parcels room 
patrolman (police) 
peanut . . . . 

I)en point 

pitcher . . . . 

poorhouse . 

postpaid 

potpie . . . . 

prepaid 

press (printing) 


pressroom 
program (of a me( 
public school 
railroad man 
Rhine wine. 
roadbed (railroad) 
roast (of meal) 
roll call . . 

rooster , 
round-trip ticket 
.saloon 
shirtwaist 
shoe shine . 
shoestring 
.sick 


eting) 


English 

left-luggage room 
constable 

ground-nut, monkey nut 
nib 

jug 

workhouse 

post-free 

pie 

carriage-paid 

machine 

machine-room 

agenda 

board-school 

railway servant 

hock 

j)crmanent way 
joint 
division 
cock 

return ticket 

public-bou.se 

blouse 

boot i)olish 

boot-lace 

ill 


sidewalk 
sight-seeing bus 
silver (collectively) 
.sled 

soft drinks, 
spigot . 
sponge (surgical) 
stem-winder 
stockholder 
stocks 

store fixtures . 
street railway . 
street car 

suspenders (men’s) 
switch (noun, railway) 
switch (verb) . 
taxes (municipal) 
taxpayer (local) 
tenderloin (beef) 
ten-pins 
thumb-tack 
ticket-office 
trained nurse 


transom (door) 
trolley car . 
truck (vehicle) 
under.shirt . 
warden (of a prisoi 
wash-rag 
washstand . 
wastebasket 
witness stand 


n) 


footpath or pavement 

charabanc 

plate 

sledge 

minerals 

tap 

wipe 

keyless watch 

shareholder 

shares 

shop-fittings 

tramway 

tram car 

braces 

points 

shunt 

rates 

ratepayer 
under-cut or fillet 
ninepin.s 
drawing-pin 
booking-office 
ho.spital nurse or nurs¬ 
ing sister 
fanlight 
tram-car 
lorry 
vest 

governor 
face-cloth 
washhand-stand 
wastepaper-basket 
witness box 


Of late the increase of travel and other intercommunication 
between England and America has tended to halt the differentia¬ 
tion of the two dialects. It was more marked, pKjrhaps, before 
the World War than since. But if it ever vanishes altogether the 
fact will mark a victory for American. 

The American “movie” floods England (and the rest of the 
English-speaking world) with American neologisms, but there is 
very little movement in the other direction. Thus the tail begins 
to wag the dog. How far the change has gone may be observed 
in Australia. There a cockneyfied pronunciation holds out, but 
the American vocabulary is increasingly triumphant. In Canada 
it long ago overcame the last vestiges of opposition 

BiBLiOGBAPifY. —There is no satisfactory dictionary of Americanisms. 
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7 ’h(; bi'st is Richard H. Thornton’s Amrrir.an Glossary (191^), but it 
is based wholly on written records and is thus incomplete. Georqe 
Philip Krapp’s The English Lan^na^e in America (iQ2«;J is valuable 
to the student of American pronunciation, and contains much miscel¬ 
laneous matter of interest, but there are k'aps in it, and the author 
opposes his own evidence by arf^uiiii; that English and American .ihow 
few important differences. In A Comprehensive Guide to Good English 
(ic).>7), by the same author, many Americanisms arc listed, but the 
collection is by no means exhaustive. Many are also listed in the 
Amerii an edition of The Eoekel Oxford Dictionary of Current English 
(1927), the American editor of w'hich is (ieorf'e van Santvoord Some 
valuable observations upon American pronunt iation are in 77 /e Pro- 
nuniiatian of Standard English in America, by Krajip (iqtq), and in 
A Dictionary of English Pronunciation with American Variants, by 
II. K. Palmer, J. Victor Martin and P. ( 1 . Hlandford (1926). An 
e,xtensive biblioe:raphy is in II. L. Memken’.s The American iMnguage, 
ird ed. (ig2j). In 1025 Dr. Louise Pound, of the University of 
Nebraska, Ix'gan the piibliiation of a monthly, American Speech 
(Baltimore). It became a cjuarterly in 1927. (H. L. M.) 

AMERICANIZATION. The popular use of the word 
Americanization, and the K‘‘fieral acceiitaiue in the United Slates 
of the idea it stands for, dale from the early months of the World 
War. Lon^r before the United States bcc.ime an actual hellittereni, 
Amerii an reactions to Eurojiean hostilities had revealed the fact, 
long familiar to close students of the immigration problem, that 
the population of the United States contained vast sections of 
foreigners who, in spile of long residence in America, were still 
(ompielely alien in sympathy, loyalty and general social and emo¬ 
tional al'hliations. 'I'he.se persons were clearly thinking and feeling 
us Uermans, Irish, Pinglish or Italians, not as Americans. Mo.st 
di.sturhing of all was the inesi a[)al)le realiz.ition that these foreign- 
minded elements included many n.iluralized American citizens, 
sometimes of lonft standing. It was perhaps a ])remonilion that 
the United States must eventually become involved in the great 
cordlict that made these facts produce such widespread con.sterna- 
tion. The Americanization movement, therefore, as a distinct 
sociological phenomenon, may justly lie considered a product of 
war condilions, though il is quite jirohahle that in this, as in so 
many other cases of social movement, the w.ir merely aeielerated 
a ehange that was destined to come eventually in any c.ase. 

The objective of Americanizaiton is nothing new. It is merely 
assimilation, the harmonization of alien with native elements into 
a homogeneous socio-politii al unit. The novelty lies in the method. 
Before the revelations of the war it had been generally assumed 
that assimilation took place in the United States spontaneously, 
without the exertion or necessity of any con.scious effort on the 
part of anybody. The metajihor of (he “melting i/ot” had been 
introduced and enthusiastically accepted to symbolize the mystical 
IK)tcncy of the great democracy whereby peoples from every cor¬ 
ner of the earth were fused into a harmonious and presumably ad¬ 
mirable blend. Once this illusion was shattered it was inevitable 
that the American people should iletcrniine to do something about 
it. 'Phe Americanization movement repre.sents a determination to 
accomplish by deliberate, purposeful means the indispensable 
assimilation wdnch it was clear could jio longer be trusted lo 
natural, spontaneous forces. It was also characteristic of (he 
American peojile that the means chosen should be organization, 
particularly through committees, and education. The two fore¬ 
most committc'es, which promoted and stimulated the movement 
in its early phases, were the Committee for Immigrtints in America 
and the closely related National Americanization commiltee. 
These worked in close co-operation with (he P'cderal Bureau of 
Education which, through its Americanization division, published 
a special periodical, Americanization, promoted conferences and 
fostered the movement in various ways. The idea won immediate 
jiopularity. It became a favourite form of patriotic service, par¬ 
ticularly after the entry of the United States into the war. for 
countless individuals whose available time was not engrossed by 
other war activities. Americanization agencies and activities in 
almost unlimited variety sprang up throughout the country. The 
unifying v>rincip!c was the general educational conception of the 
problem. The logic was simple. These unassimilated foreign indi¬ 
viduals lacked some of the important characteristics of genuine 
Americans, This was dangerous for America. Therefore they 
must be taught the missing qualities. The basic theory of Amer¬ 


icanization at this stage of its development wa.s that assimilation 
can be accomplished through an educational programme. 

The deficiencies selected for correction were naturally the most 
conspicuous, specifically lack of mastery of the English language 
and of knowledge of American civics and history. These three 
subjects constituted the backbone of the Americanization cur¬ 
riculum. To them, however, were soon added many supplementary 
accomplishments such as millinery, cooking, social amenities and 
the care of babies, all treated in the American manner, anci all 
to be attained liy means of an educational regime. For this ex¬ 
pansive programme all avaikible educational agencies, with neces¬ 
sary modifications and adjustments, were mobilized and many 
special agencies w'ere created. Tlie public si hools organized night 
sihools and opened various kinds of special cla.sse.s, State depart¬ 
ments of education formed /Xmericanization divisions, universities 
and city governments appointed Americanization directors, and 
many industrial concerns co-operated eagerly in the establishment 
of special classes for alien workers. A national conference on 
Americanization in industries was held in Boston in 1919, 

Enthusiasm for Americanization persisted throughout the w'ar 
period, and was prolonged into the reconstruction i^eriod, largely 
stimulated by the “Red Radical hysteria” which infected the 
country for two or three years. Gradually, however, interest 
dimini.shed. One after another the .sulcsidiary features were 
dropped, until Americanization became .synonymous with teach¬ 
ing foreigners English, civics and history, and eventually English 
alone in many cases. This was due to several causes: first, the 
subsidence of war-time ajiprehensions themselves, and preoecu- 
pation with other matters; secondly, the tremendous decline in 
immigration due to war conditions and special re.strictive legis¬ 
lation. 

With (he decline of the war-time attitude of c.xtrcrne nation¬ 
alism, many broad-minded Americans began to regard it as not 
only bigoted but also unwise to insist upon the complete trans¬ 
formation of the foreigner into the American lyix‘. They became 
convinced th.at the culture of the ITiiled States could be profitably 
enridied by the incorporation of some of the more admirable fea¬ 
tures of the various foreign nationalities. Attempts wire made to 
supplant (he metaphor of the melting-pot by other .symbols, sui h 
as a “weaving-machine,” which should suggest the harmonious 
combination of trails, not blended hut preserved in their pristine 
quality. Americanization was presented as a two-sided process 
of give-and-take. Simultaneously, many students and practitioners 
of Americanization began lo question wliether, after all, it is 
possible to attain the objectives aimed at by means of an educa¬ 
tional programme. The truth seemed to be that genuine assimila¬ 
tion is attained not by learning but by living. The process in¬ 
volved represents a prolonged and difficult reaction lo a social 
environment much more vital, involved and inclusive than that of 
a class-room. So deeply did these convictions penetrate that 
within less than a decade after the armistice, many workers were 
reluctant to apply the word Americanization to the most well- 
conceived and constructive activities. As a result it has been 
customary to refer to those permanent and unemotional features 
of the program which still remain as “adult education of (he 
foreign-born” (see Adult Education), intimating that as far as 
the rising generation is concerned the educational phases of assimi¬ 
lation have been resigned to the regular public schools. 

Rightly to judge these latter developments, it is necessary to 
romv)rehend clearly the process and the desirability of assimilation. 
(7n both of these points there is still considerable divergence of 
opinion. Some prominent thinkers, native as well as foreign, 
believe that assimilation in its accepted sense is not a desirable 
goal, but that the United States will reach its highest pinnacle by 
preserving many separate cultures side by side within its bound¬ 
aries. Others continue to insist that assimilation is a two-way 
process. The outstanding trend of opinion, however, is probably 
(viward the conclusion that assimilation is indispensable to national 
dignity, prosperity, and ever existence, and that in a situation so 
complicated as that of the United States the only practicable 
means to that end is to accept one national culture, the American, 
as the norm and to insist that all foreign cultures must be sub- 
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merged in it. At least, one anomalous war-time development has 
been almost completely abandoned, via., that of coerced naturali¬ 
sation, the insistence that the foreigner, whether willing or not, 
whether assimilated or not, must be compelled to acquire American 
citizenship on pain of deportation or some other penalty. 

(H. P. F.) 

AMERICAN LAW. Speaking in a technical sense there 
is no American law. Except within a field con.stituLionally re¬ 
stricted, there is no national supreme tribunal to unify legal doc¬ 
trine. Neither is there a common law of the United States as a 
sovereign State. Each of the States has its own common law, un¬ 
restrained otherwise than by certain provisions of the Federal 
Constitution; and none of these necessarily tends to produce unity 
of law except the clause requiring that “full faith and credit shall 
be given in each State to the public acts, records and judicial 
l)rocecdings of every other State’’; a provision which does some¬ 
what tend to unify doctrines respecting the conflict of laws. It 
is also possible that the decisions of the lower Federal courts that 
sit in every State and the decisions of the Supreme Court tend 
to regularize and nationalize judicial doctrine. This is true within 
the field of “general commercial Jaw,” in W'hich the Supreme Court 
has held since 1842 that the Federal courts sitting within the 
several States are not bound to follow the judicial doctrines of 
the local courts; and have in fact been developing a national body 
of Federal commercial law, w'hich the States have tended to 
follow, although not bound to do so. The importance of this was 
greater, however, before the spread of the various uniform acts 
which in recent decades have been prepared by the American 
Bar Association for adoption by all the States. These statutes 
illustrate the sense in which there does exist an American law,— 
there is a great body of judicial tradition, and a vast mass of legis¬ 
lation, embodying the rules and standards by which the American 
people, regardless of State lines, arc content to guide their lives; 
and all this law presents broad features of unity. Indeed, nothing 
is more astonishing than the rapid spread of statutes, in a few 
years, into dozens or even scores of States—thus evidencing popu¬ 
lar convictions nationally dominant; nothing more certain than 
the slower spread of a judicial doctrine that is felt to have 
adjusted justice to new conditions. 

Of the civil law that once prevailed in territory subjec to 
France and Spain little trace remains to-day except in Louisiana 
and in the variant marital community systems in seven other 
States. 

In the sense just explained American law is marked by four 
periods of development. 

(I.) To 1776 .—It is a traditional judicial tenet that the colo¬ 
nists brought with them as a birthright, along with English politi¬ 
cal traditions and precedents, the common law; its concepts of 
property, liberty and justice; and such of its rules as fitted colonial 
conditions. They did indeed claim the general liberties of English¬ 
men. They did not claim or desire the common law; they had 
suffered too much from governmental tyranny which they deemed 
l)art and parcel of that system. All of the New England Colonies, 
by practice or explicitly, denied its binding character. Half a 
dozen of the other Colonies endeavoured to follow it from an 
early day. All the Colonies, however, had codes, some notably 
complete, that covered their essential needs, so that, at best, the 
common law was but a subsidiary system; and in several even 
this position was accorded, not to that law but to the Scriptures. 
Only three Colonies gave statutory recognition to the English law 
in the colonial period. 

For these reasons, and because the colonies were isolated and 
imperial control slight, the 17th century, in particular, was a 
period of experiment and creativencss. The colonists were well 
aware of the proposals of reform and codification made by Lord 
Bacon and under the Commonwealth, and some of their codes 
Were prepared in England by men who evidently sympathized 
with those proposals. Dozens of striking innovations—some of 
them of singularly modem semblance—^were made upon the com¬ 
mon law; some persisted into the later law—among which the 
most important was perhaps the recording of conveyances. For 
two reasons, however, the history of this period, although pro¬ 
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foundly interesting in itself, must be regarded as apart from the 
general legal development of the country. In the first place, be¬ 
cause its practices were too divergent from the tradition of the 
common law. There were almost no law books—original, re¬ 
printed or imported; in most of the Colonies there were extremely 
few trained lawy'ers; even the chief justices were rarely lawyers; 
the highest courts were legislative or executive. Laymen admin¬ 
istered a sort of natural equity. In the second place, because most 
of the valuable innovations were abandoned as soon as a recep¬ 
tion of the common law began. 

In the i8lh century something like an independent judiciary 
develoi^d. Imperial control became a reality; colonial statutes 
were disallowed (400 of them) for departures from established 
law; judicial appeals to England became steadily more numerous. 
A profcs.sional bar—for which there was evidently no place in 
the preceding century—gradually developed. Many of its leaders 
studied in the Inns of Court (perhaps 50 before 1760; 115 be¬ 
tween 17O0 and 1783); and to a very remarkable degree it was 
composed, otherwise, of graduates of American colleges. When 
the Revolution came it was entirely dominant, and this pre¬ 
eminence it retained for a century. This period was one of 
absorption of the English law, marked by the disappearance of 
older innovations and the development of few new ones. That it 
is in the truest sense an integral part of American legal evolution 
could be illustrated in many ways. Suflicient is a reference, in 
the field of procedure, to its system of courts, the most charac¬ 
teristic feature of which—the multiplication of local tribunals 
that brought justice near to every man, instead of a circuit system 
—^has persisted (for similar reasons born of frontier conditions 
and self-government) to the present day; and, in substantive law, 
the origin of the American doctrine that in libel truth (subject 
indeed to commentary for which there is no room) is a defence. 

The whole of colonial experience was of course continuous 
and so the spirit of the earlier century lived on through the later. 
Demonstrably, various of its positive innovations, clearly adapted 
to colonial conditions, persisted against the Engli.sh reception. As 
for many innovations of omission, doubtless “mere ignorance had 
freed the colonics of a great mass of antiquated and useless rub¬ 
bish” (32 N.H. 231), but what was once overlooked in ignorance 
must later have been excluded in wisdom. 

(II.) 1776 - 1828 ,—^The formal adoption of the common law, 
after the Revolution, as the basis of American law—^but in all the 
States, explicitly or in judicial practice, only so far as suited to 
American conditions—set an ideal which the next period was 
reasonably well to realize. The present continued to be essentially 
one of reception of the English law. This was inevitable. There 
was still no independent body of American law; the first volume 
of American reports was published in 1789; less than a dozen 
volumes were in print in 1800. When Kent was appointed to the 
New York bench in 1798 there were no reports of that State. 
“English authority,” he says, “did not stand very high in these 
early feverish times, and this led me a hundred times to bear 
down opposition or shame it by exhaustive research and over¬ 
whelming authority.” Free from hampering precedents, in his 
25 years as judge and chancellor he not only gave form to the 
entire law of that State but made an unrivalled contribution to 
the law of the whole country. In this, his Commentaries (1826- 
30) played a large part; by universal consent they are worthy of 
comparison with Blackstone’s. He set himself to the task of estab¬ 
lishing the common law, and he succeeded. That he had not a 
reformer’s spirit is shown by his sigh over “the piles of learning,” 
“the profound logic, skilful criticism and refined distinctions,” 
doomed to destruction by the New York statute abolishing the 
Rule in Shelley’s Case, He did, however, reject the doctrine of 
market overt, extended replevin to any wrongful taking, and 
lauded the establishment of the lien-theory in mortgages. 

Notable statutes of the period are fairly numerous; permitting 
grants in fee without mention of heirs; granting powers in rent 
to courts of equity; legitimizing children by subsequent marriage 
of their parents; abolishing entails and the Rule in Shelley’s Case; 
abolishing primogeniture and establishing inheritance equally by 
all children; modifying the law of devises in favour of after- 
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Lorn children and the issue of predeceased children; conferring 
limited liability U[)on corporations; providing a general law under 
which corporations might freely organize. Pennsylvania—“the 
first of civilized (ountrics to do so”—j^rovided in 1776 for a peni¬ 
tentiary; presumably under the influence of Bcccaria, whose book 
had already been published in America and was soon to be found 
on the remotest frontiers. At the same time she introduced relief 
for insolvent debtors, and within a generation they were “schedul¬ 
ing out” of jail in remote western territories. New York, in 1827, 
made a complete revision of her statute-book, altering funda¬ 
mentally the law of realty and providing a .system which exists 
to-day in various States. Very notable al.so were reforms due to 
popular disuse, such as the dying-out of feoffments, fines and 
recoveries; all of which were used in colonial times and were 
provided for in the statutes of this period. 'J'hese illustrations 
sufficiently indicate the extx'rimental spirit of the time. It was 
not displayed in equal degree by the judiciary. Preferable to 
Kent’s lament was the di-nunciation of demurrers by a contem¬ 
porary farmer judge, as “an invention of the bar to prevent 
justice ... a cursed cheat!” 

(HI.) 1828 - 68 .—Almost as disfinrtly as in political history, the 
triumph of frontier democracy in (he elections of 1828 marks 
(he transition to a new era in the law. It is a \x‘riod great for 
its critical spirit. Also, though individualism was the dominant 
notion of the (on(eni[)orary world, in [xilitics and in economics, 
and though the frontier influence might have been exiiected to 
exalt its influence, it is a period remarkable for its social spirit. 
Both judicial and legislative imiircjvernenfs reveal its originality. 
What Wigmore has said of the law of evidence could be .said of 
other fields of law: “Partly becau.se of the lack of treati.ses and 
rcqxirts, partly because of the tendency to cjueslion important 
rules and Iherc'fore to defend on ground.s of principle and policy 
whatever could be defended, jiartly becau.se of the moral obliga¬ 
tion of the judiciary, in new communitics, to vindicate by in¬ 
tellectual effort its right to supremacy over the bar, and partly, 
also, because of (he advent, coincidently, of the same rationalizing 
sjjirit which led to (he reformatory legislation—this very nece.ssity 
of restatement led to a fmeJ}' reasoned system.” \'ery important 
in this period, rivalling (he influence of Jamc's Kent in the prcci'd- 
ing, was the work of Joseph Story, who in 13 years (18,^2-45) 
published nine remarkable text-books, which in rapidly succeeding 
editions had a profound effect in forming American law. 

Thus, in the law of evidence, “the period from 1S40 to 1870 saw 
the enactment, in the various jurisdictions in this country, of 
mo.st of the reformatory legislation which had been carried or 
propo.sed in England,” and the promulgation of a body of opinions 
“superior (on the whole) to the judgments uttered in the native 
home of our law.” Notalfle innovations W'ore the repudiation of 
the merger of torts in crimes and of iH)s(ponement of the civil 
action; repudiation of the doctrine of ancient lights (im[>o.ssihIe 
in a new country); introduction of apportionahility of rent; the 
hr.st derisions i)ermitting suits upon a contract by the beneficiary 
(now the general doctrine); the first decisions tre.ating divorce as 
a proceeding in rem and recognizing a woman s .separate domicile 
for purpose of divorce; notable deci.sions—though with precedents 
“from the first colonization” (Chief Justice Waite)—upholding 
the regulation of private bu.siness “affected with a public intere.st”; 
and the first of many decisions forbidding the malicious use of 
a land owmer’s privileges. 

Many changes plainly reflect the special conditions of the 
country. Examples of such were the substitution of navigability 
for the tidal test of admiralty jurisdiction, thus adapting it to the 
inland seas and rivers of the country; the introduction of the 
doctrine of "colour of title” in adverse possession, and other 
minor changes in that subject due to frontier conditions; fence 
laws reversing the common hnv duties respecting trespass by ani¬ 
mals; decisions concerning grain elev'ators that made novel 
changes in the law of bailments and confusion of goods. Ameri¬ 
can deeds began to assume forms suitable to the simple descrip¬ 
tions and titles of the country; quitclaim deeds became primary 
and original conveyances; dis.sei.sees acquired the right to make 
conveyances. Clreat modiflcalions were made in equitable doc¬ 


trines of laches and forfeitures in specific performance of con¬ 
tracts for the purchase of land on instalments—modifications due 
to the fact that in America land has always been a subject of 
commerce, as Kent pointed out a century ago. The amazing 
persistence of benefit of clergy down to (and indeed through) this 
period was certainly due to the illiteracy of even prominent citi¬ 
zens in frontier society. A very remarkable adoption of frontier 
customs in this period (though mainly by statute) w'as that of 
the mining and water laws developed in western mining camps. 

Even more distinctive than the work of the courts was the 
legislation of this period. At this time reform by statute became, 
and has remained, the primary characteristic of American Govern¬ 
ment and law. “The establi.shment of .self-government on a new 
soil realized the idea of the people as the source of political power 
as it had not been realized in historic times” (Freund); and on a 
scale equally unique they proceeded to illustrate the dictum that 
democracy relies on law^s rather than on men. Religious and 
property qualifications for voting, office-holding and jury service 
were .swept away by the middle, of the century. To these triumiihs 
of liberalism a third was added in the creation of a public school 
system before the Civil War. A prelude to the use of the police 
pow'er in the following jicriod njipears in the elaborate constitu¬ 
tional provisions, beginning before 1850, respecting banks, rail¬ 
roads and canals; anil in statulc.s re(|uiring periodical or cash 
payments of W'ages. Income taxes of the modern sen.se were 
adopted in the 1830s and ’4CS in six States. A great moral move¬ 
ment in the political field—for prohibition, anti-slavery and 
women’s rights—and an altruistic effort on a vast scale in 
favour of the poor and defective marked the entire jicriocl. Ex¬ 
emption laws (which came down from colonial times) became 
general and liberal. Very notable w’as the appearance of the home¬ 
stead (TS.sfi) and its inclusion in the exemption statutes. Save for 
slight vestiges, imprisonment for debt was everywhere abolished. 
The narrow protection in property rights accorded married women 
by equity was widened by statutes which have placed them on an 
equality with their husbands; although not until IQ13 W'crc the 
disabilities of coverture abolished in the last State. Judicial liber¬ 
alism supplemented this legislation, in recognizing a wife's 
right in the society of her consort. It was recognition of woman’s 
equal participation in the hazards and hardships of frontier life 
(hat wrote this entire chapterof the law. Children were protected 
against parental cruelty by imposing criminal responsibility; 
reformatories w'crc established for minor delinquents—but their 
criminal liability was not much altered. In the law of property 
rules of inheritance were greatly (hanged in favour of parents, 
surviving .spouses, the half-blood and illegitimate children. Heirs 
and next of kin became generally identical. Howsoi'ver acquired, 
and whether from the paternal or maternal side, estates were made 
to descend in the same manner. All real estate became liable to 
e.xecution and administration assets for payment of debts with 
few preferences. The fictions of ejectment disappeared. In this 
whole field, however, legislative reform has always been partial, 
casual and unsatisfactory. \ ariations from State to State remain 
to the present day innumerable. The distinctions between realty 
and personalty and between legal and equitable estates are still 
fundamental. The doctrines of tenure, and the devices to evade 
them that fill the law of future interests, remain in most Stales 
untouched except by fragmentary tinkerings. Entails are still 
theoretically possible in various States. Shelley’s Ca.se has life in 
about half the States. Dumpor’s Ca.se, and others of ill repute, 
still pervert legal doctrine. 

Equity, on the other hand, was developed with relative con¬ 
sistency. The erratic state of the property law still extends, how¬ 
ever, to mortgages, which are hardly the same in any two States; 
although everywhere the legal incidents tend toward obsolescence. 
The equitable doctrine of priorities has from colonial days been 
fundamentally modified by the recording system. For historical 
reasons the spread of the equity system was delayed in various 
States, proceeding piecemeal by statutory grant; even Massa¬ 
chusetts having no complete system until 1877, nor Pennsylva¬ 
nia one to-day. The infiltration of equity into law, in such States, 
w'as a unique detail of American legal experiment. No American 
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court exercises the full jurisdiction of English courts of chancery, 
its administrative portions having been given to separate tribunals. 
The development of probate courts was a noteworthy feature of 
the p)criod before the Civil War. During it, also, the equitable 
jurisdiction was generally entrusted to courts of double jurisdic¬ 
tion (in five States they still remain distinct and some others 
maintain distinct chancery terms). Under the codes of civil 
procedure which have been adopted since 1848 in many States 
the administrative fusion has been complete; the common law 
actions and the distinction between law and equity being abolished, 
in the sense that rights and reliefs formerly “legal” or “equitable” 
are all enforced in one “civil action.” It is certain that under 
both these systems the principles of equity, enforced by judges 
trained primarily in the common law system, have somewhat 
suffered; the separate equity courts are, as a group, the strongest 
in the country to-day. On the other hand, not only did the 
adoption of the codes hasten the spread of equity throughout the 
country, but there is a steady and beneficent infiltration of its 
doctrines into law cases which must ultimately result in complete 
fusion and the general dominance of equity. 

The adoption of these codes of civil procedure is the most re¬ 
markable feature of the third period, and on the whole, the most 
ambitious systematic reform yet undertaken in American law. 
The ideals of these codes have been only imperfectly realized. 
Tor various reasons (not the least, the hostility of the courts 
when the codes were first created) their construction has been 
hardly less balefully technical (and perhaps le.ss certain) than 
the old common law system. Constant legislative tinkering in¬ 
creased uncertainty and resulted in monstrosities of bulk and 
complexity. While their fundamental reforms will doubtless never 
be abandoned, there has been in recent years a strong agitation 
for the regulation of strictly procedural matters by rules of 
court. As yet this movement has had slight success. 

In some wa)'s popular control in this period debased the 
judiciary. Of particularly evil consequence was a tendency to 
restrict the power of the trial judge in charging the jury, for¬ 
bidding more than a bare restatement of the evidence. This re¬ 
mains to-day general practice. Down to 1798 all the judges 
were appointed by the governor or elected by the legislatures; by 
1840 popular election W'as characteristic, and since then it has 
become increasingly predominant. A tendency to shorten the 
term of tenure sprang from democratic distrust of irresponsible 
authority. The powers of practically any judge to declare legis¬ 
lation unconstitutional and to issue injunctions have kept alive 
such distrust. Elective terms, however, have always been long as 
compared with those of other officials, and no frontier State 
ever made judicial tenure so short and precarious as did two 
of the oldest States in New England. There is decidedly an 
increasing tendency to-day to re-elect worthy judges and to 
make their salaries adequate. Few leaders of the bar can be 
drawn from practice by any feasible salary, unle.ss under tenure 
for good behaviour; but the rising level of judicial ability and 
the many instances of brilliant men who have already served on 
the bench justify the belief that judicial competence is obtainable 
under the elective system. The gravest charge that can be brought 
against the frontier democracy of the period before the Civil 
War is that it greatly lowered the standards of admission to 
the bar. 

The bench was both able—in some States, notably in the 
South, brilliant—and liberal. The legislatures were character¬ 
ized by rationalism and enlightenment. The bar, whatever its 
defects, dominated the legislatures and enjoyed in general a social 
and political prestige far beyond that which it bolds to-day. On 
the whole, the period is the greatest in the legal history of the 
country. 

(IV.) 1868 - 1928 .—^The ultimate protection of private rights 
rests to-day upon guaranties in the Federal Constitution. No 
State may deprive any person “of life, liberty or property with¬ 
out due process of law,” “deny to any person within its jurisdic¬ 
tion the equal protection of the laws,” or “impair the obligation 
of contracts.” The 14th Amendment of 1868, containing the 
first two of these provisions, has profoundly altered the rela¬ 
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tion between the State and Federal courts and distinctly marks 
a new period in the legal development of the countr>’. Attempts 
to define due proce.ss and the police power—which is not re¬ 
strained by the constitutional guaranties—have made the Federal 
courts the battle ground of the .social legislation of the last half 
century that has sprung from the complex economic and indus¬ 
trial conditions developed since the Civil War. All important 
cases involving corporations (which were for decades parties to 
approximately half of all litigation) are also thrown into the same 
tribunals, for they are “persons” under these clauses and their 
charters are contracts with the State. And as corporations carry 
on most of the business and own a very large percentage of all 
the properly in the country (Mr. Justice Field of the Supreme 
Court estimated it as four-fifths in 1890), the matter has im¬ 
mense social significance. 

The establishment of unbridled democracy a century ago only 
slightly affected the treatment of industrial property. “For at 
least 60 years after the adoption of universal suffrage the tend¬ 
ency was all in the other direction—to legislate for the prop¬ 
erty owner rather than against him; to strengthen the powers of 
capital rather than diminish them. . . . The small protection 
given to the rights of man, as compared with that which was 
accorded to the rights of property, is a salient feature in the 
early history of every American State—and sometimes of its 
later history also” (Hadley). The explanation of this fact lies 
undoubtedly in the loose economic framework of society. Cheap 
land created a people of freeholders without class distinctions, 
among whom any man who aimed high might rise high. Radi¬ 
calism, in such a society, could gain no headway. That came with 
the development of great urban centres and an industrialized so¬ 
ciety: the rural population was nine-tenths of the total in 1800, 
and little less in 1850, but less than half in 1920. 

Industrial regulation of modern type began about 1870 with 
the railroads, and its assertion “shook the foundation of State 
and national politics for a generation.” The subsequent increase 
of administrative commissions, with inquisitorial powers and 
free from judicial procedure and review, is perhaps the most 
striking phenomenon in recent legislation. There is a present 
tendency to standardize procedure and there seems to lie develop¬ 
ing in this way a great field of administrative law. Trade regu¬ 
lation, though with some history for 100 years, has only very 
recently increa.sed with extraordinary rapidity; for example, pure 
food laws, now universal, began in 1892. 

The purely legal status of the American industrial worker is 
unique. The exemption statutes have lessened the effectiveness 
of the law’s remedy of damages; the 13th Amendment of the Fed¬ 
eral Constitution, prohibiting “involuntary servitude,” makes 
specific performance impossible, even were equity minded to try 
it. Yet these immunities were relatively worthless so long as 
the worker was unprotected against unfair agreements secured 
through his economic needs. The tendency is strongly toward 
increasing restriction upon “freedom” of contract and “right” 
to labour, although this has only very recently bbgun to over¬ 
come constitutional obstacles. As late as 1905 the Supreme Court 
held unconstitutional a law regulating the hours of bakers, but 
the ca.se is already without vitality; it was killed by a dissenting 
epigram of Mr. Justice Holmes—“the 14th Amendment does not 
enact Mr. Herbert Spencer’s Social Statics.” In the field of 
tort nothing had been done up to 1900 beyond limitations upon 
the rules of fellow servant, contributory negligence, and assump¬ 
tion of risk, sometimes through and sometimes outside of em¬ 
ployers’ liability laws; thus leaving wholly unprovided for at 
lea.st half of all industrial accidents. Since 1910, however, all the 
States have adopted workmen’s compensation acts (first, 1902), 
and most of them industrial insurance acts. Social insurance, 
otherwise, is still incipient. 

The range of other social legislation has been immense. Much 
is purely moralistic (against gambling, racing, cigarettes, liquor, 
sexual sin, etc.). The treatment of women merits, {)erhaps, special 
mention. Within the family the married woman has been placed in 
substantial equality with her husband. In industry the attempt 
to give her special protection has been a storm centre of agitation. 
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In general women enjoy to-day such protection and to some 
extent a favoured position in property and domestic relations. 
Divorce is in one State not allowed at all; elsewhere causes run 
from adultery only to a score and more, including mental cruelty 
and incompatibility. Such causes are in many instances a cover for 
mutual con.sent. As a State need not re( ognize a foreign divorce 
improperly obtained by or against its citizens, a woman’s status 
might pos.sibly be that of lawful spouse, divorcee or bigamist in 
different jurisdictions. Suits for breach of {promise to marry and 
for alienation of affection (both almost exclusively brought by 
women) are curio.sities of American law. “Common-law” mar¬ 
riage .still exists in many States. Desertion of wife or children, a 
very common offence, is generally a crime and a score of States 
have adopted a uniform act on this subject pre{)ared by the 
American Bar Association. In recent years there has been con¬ 
siderable eugenic legislation restraining freetlom of marriage. 

Defects of the System. —Dissatisfaction with the legal profes- 
.sion has been acute during recent decades. The bar has lost its 
one-time leadership because it has cea.sed to lead, to make a 
social contribution commensurate with its political pre-eminence. 
The judges have been forced to invalidate many legislative reforms 
demanded by popular o|nnion; but, even when free, few of them 
have been guided by a liberal appreciation of expanding public 
interests. “Most of the common law has developed in that atmos¬ 
phere of itidifferenl neutrality W’hich has enabled courts to be 
impartial but also keeps them out of touch with vital needs” 
(Freund). Kven the intelligent layman in America rarely knows 
anything of law except through the newspaper. There he reads 
only of constitutional questions—seemingly mere matter of policy 
of which any man may judge and which often seem irrational; 
of criminal cases—which blazon all the vices of criminal pro¬ 
cedure; of labour decisions and of injunctions—often recklessly 
vague and sweeping—which cause excessive irritation. Hence the 
discontent which precipitated jo years ago (he demand for the 
“recall” of judges and judicial decisions by popular vote, and for 
limitations iii)on the power of divided courts to invalidate stat¬ 
utes; all of which demands became law in a few states. The ad¬ 
ministration of justice is to-day the paramount problem in national 
life. Not only in many cities are the trial dockets filled for two 
to four years ahead; even in rural jurisdictions the same is some¬ 
times true. General verdicts are the basis for re|Mnited retrials of 
the facts. The reports of representative States show that a 
few years ago appellate decisions turned on p>leadings in from 5 
to 25% of all cases—and the higher number was much the nearer 
to the mean. Reversals for all causes are still given in a large 
proportion of all cases appealed. Innumerable reversals are still 
based, even in civil cases, upon errors that could not affect sub¬ 
stantial rights, although this is now statutorily iirohibited in about 
two-thirds of (he states. The efforts of reformers are being 
directed toward strengthening the authority of the trial judge; 
re-establishing the original practice at common law of permitting 
the appellate court, even on writs of error, to render final judg¬ 
ment on the facts without ordering a new trial, as in appeals in 
equity; regulating procedure in higher courts by rules of court, 
as in England, in place of the legislative enactments, sometimes 
of infinite detail, which have been the almost exclusive system of 
the past and have been prolific of delay and appeals; and aboli.sb- 
ing appellate reversals for immaterial defects. As regards the 
last there has become evident a marked improvement in the atti¬ 
tude of appellate judges. A great reform, rapidly spreading, is the 
declaratory judgment; 12 States have adopted since 1922 the 
uniform act drafted by the American Bar Association. Very 
recently statutes of Congress and of various States have made 
arbitration agreements specifically enforceable. Much has also 
been accomplished in expediting and cheai)ening the petty litiga¬ 
tion of great urban centres by reorganizing them into appropriate 
branches under a simplified procedure. In more than 60 cities 
there are legal-aid societies which dispose of a vast amount of 
liti^tion substantially without charge. Regular courts for small 
claims and poor litigants arc being established. In some States 
summary judgments are now being introduced, as in England, 
in debt collections, vastly relieving the congestion of trial dockets. 


The non-inclusion of counsel fees in costs is universal American 
I practice, but its importance as a handicap upon the poor and a 
weapon in the hand of the unscrupulous is at last being recognized. 

All the evils of procedure present in civil suits exist in more 
aggravated form in criminal suits, with many others in addition. 
Homicides alone are estimated by many authorities at about 
10,000 yearly. That many kinds of urban crime are an organized 
business seems to be unquestionable. That lawyers are essential 
to, when not part of, this business, prepared with every legal 
device to delay and evade justice for their criminal clients, is often 
manifc.st. Cases of worthless bail bonds, of criminals at large 
under several bonds at once, given in different cases, are noto¬ 
rious. Equally alarming is the actual inequality of men, rich or 
poor in money, before the law, in consequence of its delays; and 
of those rich or poor in intluence in being brought before it. In 
igog J’resident Taft declared the administration of the criminal 
law in all the States, with possibly “one or two exceptions” to be 
“a disgrace to our civilization.” Frequently hundreds, sometimes 
thousands, of veniremen are examined before a jury is secured; 
usually days, sometimes months, are thus utilized. Delays in 
trial are even greater than in civil cases. Indictments are still 
found deficient in appellate courts, though here recent years have 
witnessed great improvement, for Haws of unbelievable triviality. 
I'he defendant is nowhere compelled to testify. Puni.shments for 
the same crime vary amazingly from State to State. In some 
Stales the jury has large discretion in fixing the punishment; in 
many it is judge of both the law and facts. The requirement of 
unanimous verdicts is universal in criminal cases. 

Legislation is at present extremely active in remedying many 
of these evils. Eight States in 1Q2O-27 adopted habitual-criminal 
acts which, among other things, impose life-imprisonment upon 
a defendant with a record of a small number (usually four) of 
earlier convictions. Minors have been given greater protection 
(since 1900) by greatly raising the age of criminal n'sponsibilily 
(to 16 or and establishing special courts to deal with the 

younger delinquents, .subjecting these to the State’s guardianship 
somewhat as under the old doctrines of equity. In the field of 
punishment notable reforms have been introduced; suspended and 
indeterminate sentences, commutations for good behaviour and 
parole. But even these are perverted. Weak or calculating judges 
abuse the first with a leniency so excessive that it approaches 
immunity; the second appear plainly to be over-generous to hard¬ 
ened offenders; the most vicious of criminals are often paroled. 
The primary cause is probably politics; indubitably so in some 
States, where every step—whether or not an arrest shall be made, 
the defendant held to the grand jury, the case dismissed, the 
convict paroled—seems to be seriously entwined with political 
corruption. 

For these evils, and equally for the evils in trial and appellate 
courts, in civil and criminal cases, which spring from a deep-rooted 
attitude toward litigation as a mere game of wit, there is no cure 
except In an increased power and awakened conscience of the 
bench, and a general betterment in the moral tone of the bar. At 
least as regards intellectual improvement much has been accom¬ 
plished. The university law schools are of distinguished excellence 
and enjoy a high profes.sional prestige. Higher standards of educa- 
ion are being enforced through reejuirements for admission to the 
bar—the American Bar Association now advocating a minimum 
pre-Iegal education of two years in college and a minimum profes¬ 
sional training of three years in law-school—but Jess than a dozen 
States meet these standards. Disbarment is in the hands of the 
courts and has been far too sparingly resorted to. A few States 
have very recently incorporated their bars as self-governing 
bodies, with exclusive powder over admission and discipline. 

Codification, after the period of activity which began before 
the Civil War, temporarily ceased, but has recently begun again 
in a new form. Five codes of penal and of the substantive civil 
law, 30 codes of civil procedure and about thirty of criminal 
procedure are mainly the products of the earlier movement. The 
American Bar Association, acting with State commissioners, 
have prepared since 1892 43 uniform acts. Of these five in the 
commercial field (on negotiable instruments, warehouse receipts, 
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bills of lading, sales and stock transfers) have been adopted in 
from half to all jurisdictions. An American Law institute, in 
which teachers of law are dominant, is preparing a “restatement” 
of various branches of the substantive law and a model code of 
criminal procedure; all designed to promote uniformity in essen¬ 
tial principles. The “Complete” or “Revised Statutes” that exist 
in every State of course merely “supplement” the unenacted law, 
but which of the two is in many States to-day of greater scope it 
would be hazardous to say. Legislative drafting bureaux (the 
earliest of 1890 ) exist in practically every State. 

The impulse to codification has come from the unmanageable 
bulk of judicial law and the consequent uncertainty of legal 
knowledge. The number of volumes of American reports in 1917 
wa.s 17,000. The cases cited by the court in any volume run into 
hundreds and frequently into thousands, from many jurisdictions. 
In the five years 1909-13 there were passed by the National and 
State Governments 62,014 statutes; and there were rendered by 
the courts of last resort 65,379 decisions. The law is beyond the 
power of any layman to discover or to comprehend. 

Very much has been wisely said on the necessity of guiding 
legislation and judicial decision by the functional test of social 
utility; but no efficient instrumentality has existed or now exists 
through which to supply objective evidence of the relative work¬ 
ing of substantive legal rules. On the other hand it is expected 
that precisely this will be accomplished in the procedural field 
by the “judicial councils” which have been created since 1922 in 
nine States for the consistent study and improvement of judicial 
organization and procedure. Altogether, the immense significance 
of the new spirit manifest in the profession cannot be doubted. 
Most important of all is the fact that the revolt against unsocial 
law created by the labour struggle has spread to social workers, 
social scientists, the law school and finally even to the bar. It 
may well be that this spirit will prove to have inaugurated a new 
{‘poch in the law of the country. 

BinuoGKAPiiv.—S. E, Baldwin (editor). Two Centuries Growth of 
American Law, 1701-1901 (iQOi) ; R. Pound, The Spirit oj the Com¬ 
mon Law (J921), anti An Introduction to the Thiloiophy of Law 
(i()22) ; B. N. Cardozo, The Nature of the Judicial Process (1922) — 
the last two volumes abound with illastrations from American law; J. F. 
Dillon, The Laws and Jurisprudence of England and America (1894) ; 
C. Warren, A History of the American Bar (1913) ; Association of 
American Law Schools (editor), Select Essays in Anglo-American 
Iwgal History (1907-09), vol. ii., 365-463, on colonial period j F. E. 
Stimson, American Statute Law, An Analytical and Compared Digest 
... in Force Jan. 1, 1S86 (1S86, suppl., 1887), covering in one volume 
the fields of public law, persons, property and contract; the public 
law is continued in The Law of the Federal and State. Comtitutions 
of the United States with an Historical Study of their Principles 
(1908), and legislation from t888 to 1908 is c.rhaustivcly reported 
in Popular Law-Making: A Study of the Origin, History and Present 
Tendencies of Law-Making by Statute (1912)., particularly in the 
application of the police power; E. Freund, Standards of American 
Legislation (1917), is a much more technical discussion; M. Storey, 
The Reform of Judicial Procedure (1911) ; E. Root, Addresses on 
Government and Citizenship (1916), contains much on the administra¬ 
tion of justice. Valuable for background are A. T. Hadley Under¬ 
currents in American Politics (1915) ; C. E. Merriam, A History of 
American Political Theories (1903), and American Political Ideas . . . 
J865-1917 (1920). (F. S. P.) 

PUBLIC LAW 

The public law of the United States largely revolves around 
(i) the Federal system; ( 2 ) the written Constitution; and ( 3 ) 
the judicial construction of written Constitutions. These three 
elements are closely related, for the United States Supreme Court 
has from an early day been the final arbiter to determine the re¬ 
spective powers of the United States and of the States under the 
written Constitution of the nation; and the State courts (each 
within its own territory) are the final arbiters of State govern¬ 
mental power under the written Constitutions of the States. 

The Federal System.—Plans of colonial federation were sev¬ 
eral times proposed before the period of the American Revolution. 
The movement that finally led to independence forced some de¬ 
gree of unity, and the first Continental Congress assembled in 
Philadelphia in 1774 was the outward symbol of unity of political 
action. What political direction there was of the revolutionary 


movement came through the continuance of such an organization, 
without any formal written instrument of union, and this system 
was highly inefficient. It w’as replaced by the Articles of Confed¬ 
eration in 1781. 

The Articles of Confederation established a loose union, with 
little in the way of a national Government, and with no power in 
that Government to raise revenue or to enforce its orders by action 
directed immediately to the citizens of the United States. The 
Confederation had authority to ask the States to act, but not to 
compel action either by the State or its citizens. It had power to 
make treaties but no power to enforce State observance of such 
treaties. Each State had power to impose restrictions upon trade 
with other States, and a State with the geographical advantages 
of New York was in a position to impose and did impose burden¬ 
some restrictions upon the commerce of the neighbouring States 
of New Jersey and Connecticut. 

Such conditions could not long continue. They led to the as¬ 
sembling of the Federal Convention of 1787 and to the framing 
and adoption of the pre.sent Constitution of the United States, 
under which the present Government was instituted in 1789. The 
Constitution was framed with specific reference to the difficulties 
presenting themselves before its adoption. A governmental organ¬ 
ization was set up independent of that in the States, and with 
power to enforce its commands directly up the citizens of the 
States. Large powers were conferred, the most important of which 
were the powers to control interstate and foreign commerce, to 
levy taxes and to raise Federal revenues independently of the 
Stales, and the control of foreign relations. Thus a central Gov¬ 
ernment was constituted with real authority. The history of the 
Federal sy.stem since 1789 is to a large extent a history of the 
expansion of the importance and authority of the national Govern¬ 
ment under this Constitution. This expansion has been accom¬ 
plished in several ways: (1) by a broadened construction of the 
original provisions of the Constitution of 1787; (2) by amendment 
of this (ToiLstilution; (3) by the development of means of trans¬ 
portation and communication which enormously increase the num¬ 
ber of transactions in interstate and foreign commerce, subject 
to national control; (4) by the increased number of States, the 
larger portion of which were created out of territory belonging to 
the national Government. 

Construction of the National Constitution _The Consti¬ 

tution of the United States has been authoritatively and finally 
construed by the United States Supreme Court, an organ of the 
national Government. In substantially all matters this court deter¬ 
mines the limits of national power on the one hand and of State 
power on the other. No matter how impartial such a tribunal 
may have sought to be, it has almost of nece.ssity (ended to favour 
the Government of which it is an organ. Under the chief justice¬ 
ship of John Marshall (1801-35) it was an e.ssential factor in 
establishing broad national authority. McCulloch v. Maryland, 
4 Wheat. 316 (1819) determined that the nation had not only 
the powers expressly conferred upon its legislative, executive and 
judicial departments, but also all authority “appropriate” t,o 
carry such powers into execution. The Constitution uses the 
words “necessary and proper,” but the court held that there was 
no need to show actual necessity in order to uphold national 
power. Under the chief justiceship of Roger Brooke Taney (1836- 
64) there was an occasional tendency in dicta of the court to 
regard State power as of greater importance, but no actual reduc¬ 
tion of national power took place. In fact two of the broadest 
extensions of national power were made under Taney through 
reversals of views taken under Marshall. In one of these cases 
admiralty jurisdiction was extended to aU navigable waters (Gene¬ 
see Chief V. Fittburgh, 12 How. 443, 1851). In the other the Fed¬ 
eral courts acquired an extensive jurisdiction in corporate matters 
(L.C. & C.R.R. Co. V. Letson, 2 How. 497, 1844). 

Although the powers of the national Government under the 
Constitution have been expanded, the Supreme Court has at the 
same time sought to prevent the destruction of State powers by 
construction. The power of the national Government to tax can¬ 
not be used as a mere cloak for regulation of child labour in the 
States under the guise of taxation; nor can the power to regulate 
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interstate commerce be used for such a purpose {Hammer v. 
Dagenharty 247 U.S. 251, 1918; Child Labor Tax Cases, 259 
U S. 20, 1922). While the nation’s powers have been extended, 
there remains a large sphere of State power upon which the nation 
may not encroach. No national power exists except as it is found 
in the terms of the written Constitution, and the United States 
Supreme Court can expand such powers only as they may be 
derived from the terms of the written Constitution. The terms of 
this document are broad and expansible, yet judicial construction 
of these terms has definite limits. 

Amendment of the National Constitution. —But by con¬ 
stitutional amendment the terms of the written Constitution may 
be changed. Twenty-one amendments to the Constitution of the 
United States have been adopted. The first 10 of these amend¬ 
ments are limitations upon the national Government, but in no 
material rcsiiect do they narrow the jiowcrs exercisable by that 
Government. The nth amendment .safeguards the Stales against 
suits; the 12th, with reference to the election of the president, does 
not affect governmental power. The 13th affirmed the judgment of 
war that slavery should be abolished. As now con.slrued by the 
courts, the “due process of law” and “equal protection of the laws’’ 
clau.ses of the J4th amendment have transferred the protection 
of individual rights from the Stales to the national Government. 
The 15th and 19th amendments, and to some extent the 14th, 
limit the determination by the State as to who .shall have the right 
to vote. The 17th, by providing for the popular election of sen¬ 
ators, somewhat diminishes the importance of the States as units 
in the l eileral .system. 'I'he iHth amendment, until repealed by the 
2ist, brought the Government into closer contact with the lives of 
citizens. The lOth gave the national Government a new source of 
revenue and made possible a system of subsidies through which 
(he Government largely controls State policy as to matters not 
otherwise directly within Federal powers. The 20th set the dates 
for presidential and congressional terms and made provi.sions for 
succession in case of death of the President-elect. 

Increased Contacts of a National Character. —In 17S9 
transactions in interstate commerce were few, and the means of 
conducting such commerce slow and cumbersome. As new agen¬ 
cies of commerce have developed, the I'ederal regulatory power 
has applied to them. With the transition from the hor.se and the 
stage-coach to (he steamboat, the railroad, the telegraph, the tele¬ 
phone, the radio and the aeroplane, i^ortions of (he country once 
distant have been brought into closer relation, and the transactions 
controllable by the national Government have been infinitely 
multiplied. These changes have necessarily brought increased 
exercise of national power. 

Federal regulation of interstate railroad rates and service 
came in 1887, and has rapidly expanded. The relations between 
interstate commerce and purely dorne.stic commerce within a 
single. State arc necessarily close when both transactions are 
handled by the same agency. And so by legislation of 1920 and by 
judicial decision, the Federal Government has come largely to 
control the railroad rates for domestic transportation within the 
States, as an incident to the control of interstate commerce 
{Railroad ComniLssion of Wisconsin v. C.B. & Q.R.R., 257 U.S. 
563, 1922). In the same manner the nation has come to control 
safety appliances of railroads in both interstate and domestic 
commerce {Southern Railway v. United States, 222 U.S. 20,1911). 

Congress began in 1890 the regulation of combinations in 
restraint of interstate commerce, and has in this field largely re¬ 
placed State action. As an incident, the regulation of labour 
unions has largely been transferred to national jurisdiction by a 
recent decision of the United States Supreme Court {Bedford 
Cut Stone Co. v. Journeymen Stone Cutters* Association, 274 
U.S. 73, 1927). By the expansion of the national banking system 
and the creation of the Federal Reserve system, the Federal Gov¬ 
ernment largely controls the banking business of the country. 
There is now an extensive national control of industry, banking, 
labour, railroads and of the protection of individual rights. 

These expansions of national authority arc natural, and were to 
Ikj expected. But they make the national system differ materially 
from any that could have been thought of in 1787. 


Increased Number of States. —The national Government was 
created by a small number of States. The States were the creators 
of the nation. States as units in a Federal system were naturally 
more important when their number was 13 than when their num¬ 
ber is 48. The influence of increased numbers becomes more 
important when we consider that 21 of these additional States 
were wholly created out of territory acquired by the nation and 
were never a part of the original States. These new States, form¬ 
ing more than half of the continental area of the country, are in 
a very real sense creatures rather than creators of the national 
Government. With the increased importance of interstate re¬ 
lations, State boundaries have largely become artificial lines, and 
national consciousness, greatly strengthened by the Civil War, has 
become politically dominant, since State elections in all but one 
State (Maine) arc held upon the same day as national elections. 

Yet, (hough the States have come to be less important politi¬ 
cally as units in a Federal .system and have lost all political status 
in international affairs, they have come, with increa.sed com¬ 
plexity of social and economic needs, to have a heavier liurden 
of governmental tasks than ever before. For upon them fall the 
burdens of administering criminal and civil justice in the daily 
affairs of life, and the tasks of more detailed regulation of indus¬ 
try, as well as the conduct of schools, the administration of char¬ 
ities and the jirolection of ])ersons and property. 

The Written Constitution. —The written Constitution is an 
e.s.scntial element of the Federal system in the United States, for 
there must be some authoritative statement of (he respective 
powers of nation and States. The written Constitution is not an 
essential device of State Government in the United States, but 
each State has from its beginning had such a Con.stitution. Tradi¬ 
tion has now become so strong that a State without a written Con¬ 
stitution is hardly to be contemplated. 

The national Constitution is a relatively lirief document, as are 
a few of the earlier State Constitutions. But the typical Slate 
Constitution has now come to be a lengthy document, that not only 
organizes and imposes limitations upon the State Government, 
but also contains a great mass of detailed legislation. This legisla¬ 
tive detail is frequently altered by State constitutional atnend- 
m(‘nts. In theory the national Government has only such powers 
as are granted it by the national Constitution, and a State Govern¬ 
ment has all powers not denied it by the national Constitution 
and iWe Constitution of the State. This might naturally imply a 
strict construction against national powers and a liberal construc¬ 
tion in favour of State legislative authority. But with long and 
detailed State Constitutions, we have the opposite result. Under 
broad constitutional grants of national authority, the United 
States Supreme Court has, from the first, been liberal in the con- 
.struction of national power. Under detailed State Constitutions, 
hedging about the powers of Stale legislatures, the tendency of 
State courts has been toward a narrow construction of such 
powers. 

Judicial Construction of Written Constitutions _Some 

device is necessary in a Federal system to preserve the barriers 
between I'ederal and State powers. The United States Supreme 
Court serves as this agency. In addition it serves as the final 
agency in other cases for the determination of the powers of 
Congress under the Constitution; and the highest court of each 
State serves as the agency to determine the powers of its State 
legislature under the written Constitution of that State. The 
courts of both State and nation decline to pass upon certain ques¬ 
tions that they term political, but apart from this they construe 
the written Constitutions of State and nation. The power of the 
courts to determine the constitutionality of legislation was first 
asserted in New Jersey in 1780, and has been generally recognized 
since the decision of the United States Supreme Court in Mar- 
bury V. Madison, i Cranch, 137 (1803). 

The more cletailed the Constitutions and the greater the tend¬ 
ency to exercise governmental power to meet new industrial and 
social need.s, the more often are the courts called upon to construe 
written Constitutions. W^ith numerous restrictions imposed on 
legislative action by constitutional texts, practically every im¬ 
portant Federal and State legislative enactment now comes to 
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the courts for the determination of its validity. This gives to 
judicial decisions an emphasis proportionately greater than they 
deserve in the constitutional system of the United States, for in 
most cases the courts reach results not dissimilar from those in 
the countries where legislative determinations are final. But in the 
United States the courts have the last word, and this often leads 
to an emphasis upon the technical issues of constitutional con¬ 
struction, rather than upon the actual merits of legislation. Prob¬ 
lems of constitutional construction have become increasingly 
important in the fields of (i) administrative law and (2) the 
administration of criminal law. 

New economic and social problems have necessitated the dele¬ 
gation of wide authority to permanent Federal and State boards 
for various purposes, such as sanitation, regulation of public serv¬ 
ice corporations and of banking and insurance, workmen’s com¬ 
pensation, and the grant and revocation of licenses to practise 
trades and professions. National and State Constitutions organize 
Governments into three departments, and impliedly forbid the 
delegation of legislative authority. The courts must answer the 
questions as to what are the functions of each department, and 
what arc legislative powers that may not be delegated. Under 
pressure of practical need, the courts have found it possible to 
sustain wide delegations of rule-making power to administrative 
bodies, and also wide authority in such liodics to make determina¬ 
tions that may appear judicial in character. These results have 
been obtained through the construction of broad constitutional 
provisions, and have been wise ones, though the logical devices 
employed to distinguish later from earlier cases have often been 
amusing. 

In the administration of criminal law the result has not been so 
satisfactory. Many constitutions contain detailed provisions re¬ 
garding the grand jury, the jury, bail and the conduct of cases, 
and a number designate the precise words with which indictments 
shall terminate. These provisions promote technicality in judicial 
proceedings and retard progress, and although a number of Con¬ 
stitutions are easy to change, others arc difficult if not impossible 
to amend. The courts cannot ignore these constitutional provi¬ 
sions, but must enforce them, though something is accomplished 
by liberal judicial construction. For example, the Constitution of 
Missouri requires that indictments conclude with the words 
“against the peace and dignity of the State.” The Mi.ssouri Su¬ 
preme Court at first said that the omission of the .second “the” 
was fatal to an indictment, but later took the opposite view 
(State V. Campbell, 210 Mo. 202, 1908; State v. Adkins, 284 Mo. 
680, 1920). But however liberal the courts may be, simplification 
of criminal procedure is retarded by placing regulations as to such 
matters in the text of the State Constitution, 

The problems faced by the courts in constitutional construction 
arc well illustrated by the clevelojiments in administrative law’ 
and in the administration of criminal law. Constitutional provi¬ 
sions creating three departments of Government and providing 
that each shall exercise separate powers are general and vague in 
character. A court may and does construe these provisions to 
permit what the present needs require, even though earlier deci¬ 
sions may have taken a different view. The only harm done by 
such action, if it is a harm, is the occasional use of bad logic in the 
effort to harmonize judicial decisions that are obviously not cap¬ 
able of reconciliation. The specific constitutional provisions as to 
criminal procedure do not give a court as great a latitude of con¬ 
struction, though even where a Constitution requires certain pre¬ 
cise language, the courts may permit some variation of that 
language. 

Constitutional provisions vary from the specific to the highly 
indefinite, but in the construction of all, the courts have some 
discretion. The discretion is greatest under the 14th amendment 
to the Constitution of the United States, which prescribes that no 
State shall “deprive any person of life, liberty or property with¬ 
out due process of law,” and under similar clauses in State 
Constitutions The United States Supreme Court has declined to 
define “due process of law,” but reserves freedom of decision in 
each case. A minimum wage law for women deprives of due proc¬ 
ess of law and is unconstitutional (Adkins v Children’s Hospital, 


261 U.S. 525, 1923). Laws limiting the labour of women to eight 
hours a day or forbidding night labour by women do not deprive 
of due process of law (Miller v. Wilson, 236 U.S. 373. 1915; 
Radice v. New York, 264 U.S. 292, 1924), The regulation of 
charges for rental is due process of law if in the oinnion of the 
court an emergency exi.sts, but is not due process of law if the court 
feels that the emergency has ceased (Block v. Ilirsch, 256 U.S. 
136, 1921; Chastleton Corporations. Sinclair, 264 U.S. 543, 1924). 
A similar discretion rests with the courts in the construction and 
application of other indefinite provisions of State and national 
Constitutions. And the courts exercise a broad discretion even 
w'ith respect to the constitutional provisions that appear most 
definite. 

In American constitutional law there is a tendency to decide 
the specific case before the court, without affording much guidance 
as to the law applicable to similar cases in the future. And the 
constitutional law of the United States is found not so much in the 
texts of written Constitutions as in the judicial decisions constru¬ 
ing such Constitutions. A distinguished French publicist has called 
this .system “government by the judges.” Whatever justification 
this may have. Bishop Hoadly's statement that “whoever hath an 
absolute authority to interpret any written or spoken laws, it is 
he who is truly the law-giver to all intents and purposes, and not 
the person who first spoke or wrote them,” is peculiarly applicable 
to the con.stitutional law of State and nation in the United States. 
And constitutional law is the basis for the whole body of public 
law of State and nation. 

See W. W. Willoughby, The Constitutional Law of the United 
States (3 vols., iqio) ; C. K. Burdick, The Law of the American 
Constitution (1922); C. Warren, The Supreme Court in United States 
History (3 vols., Boston, 1922) ; C. E. Martin, Introduction to the 
Study of the. American Constitution (Los Angeles, 1925) ; Walter F. 
Dodd, Stale Government (new ed., 1928). (W. F. D.) 

AMERICAN LEGION, an organization of World War 
veterans who served honourably in the armed forces of the United 
States or who, as American citizens, entered the armed forces of 
a government associated with the United Slates in the war. Organ¬ 
ization was effected and a national charter was granted by Con¬ 
gress in September 1919. 

The membership stood at 1,032,989 as of Dec. 31, 1939. In May, 
1940 it went over 1,000,000 for the third time in the Legion his¬ 
tory. Its activities have been directed effectively towards strength¬ 
ening the national defence, with the National Defence Act (1920), 
the basic policy and revisions to cover advances in other military 
developments. It supported the movement to create the U.S. 
Veterans’ Administration, a Federal agency charged with handling 
claims of the disabled. The greatest chain of government hospi¬ 
tals in history was created at Legion request. It is designed to 
provide one bed for each 40 veterans, with total bed capacity of 
100,000. Adjusted compensation certificates were issued and paid 
by Federal Government at its request to adjust pay status between 
civil and military life on basis of $i a day for home service and 
$1.25 for foreign service. Certificates were single payment 20-year 
endowment policies with accruing interest, and maximum basis of 
$500 home service, $625 foreign service. Child welfare program 
designed to help the whole child operates under child welfare divi¬ 
sion with approximately 30,000 volunteer workers engaged an¬ 
nually. Care of di.sabled and child welfare program financed 
largely by income from $5,000,000 endowment fund raised in 
1925. Effort to give support to established republican form of 
government in United States provides study of government by 
Boys’ States, recreational youth activities, widely diverse com¬ 
munity activities, and continued opposition to communism and 
riaziism. Headquarters, Indianapolis, Indiana. Legislative and re¬ 
habilitation offices, Washington, D, C. Magazine editorial and 
advertising offices. New York. Publishes, monthly, American Le¬ 
gion Magazine, National Legionnaire, Legion Heir. 

Bidliocraphy.— 5ee Annual Reports to Congres.s; M. James, A His¬ 
tory of The American Lrg;on (1923) , American Legion Magazine ; Annu¬ 
al Summary of Proceedings of National Conventions;Semi-Annual Di¬ 
gests of Meetings of National Executive Committee; A Brief American 
Legion History (revised Jan. 1940); Legion national headquarters li¬ 
brary of pamphlet material on child welfare, employment, .American¬ 
ism. rchaliiliiation. national defence, juvenile delinquency. (R. J. K.) 
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AMERICAN LITERATURE. The history of American 

literature is the history of the slow differentiation from the parent 
stock of a transplanted language and culture. Beginning as an off¬ 
shoot from English literature it gradually differentiated in manner 
and matter as diverse exi)erience thrust the two ix^oples apart, un¬ 
til it has finally come to be the expression of a culture greatly 
different from th<“ culture of England. P'or a generation it was 
written by Englishmen re.sident in America; for upwards of 150 
years it was written by colonials who looked overseas for inspira¬ 
tion and models; and only within comparatively recent times has 
it come wholly to disregard English example and express itself 
individually. Up to the year 1800 it was still frankly colonial in 
ternjier, rctlecting the successive schools and styles of contem¬ 
porary England, imitative, diffident and provincial. It imported 
its literary modes from London along with its wigs and small- 
clothe-s, having due regard howi.ver to the .sober colonial pro¬ 
prieties and rarely following the extremes of London fashion. 

In its beginnings American literature just missed being a child 
of the great age of Elizabeth. The splendour of Elizabethan timers 
was already fading when the first English settlements were made; 
and the solier I’uriians who constilutecl the bulk of the emigrants 
were men to whom that splendour was no other than the lure of 
the devil. In consca^uencc* the literary manner tran.sportcd to the 
new world was Jacobean instcacl of Elizabethan—a mode involved 
and self-con.scious, given a .scffjering cast by an absorbing theo¬ 
logical interest, and wrought into grotesciuc shajies by the tempests 
that .shook England during the days of Charles and Laud. It is 
this heavy Jacobean manner that was impressed on the first con¬ 
siderable body of writings in America; and Jacobean the colonial 
mind remained till well on into the next ctmtury. It put away 
its theological preiiossessions w'ith rnudi reluctance, and it was 
only after long hesitation and with a certain provincial awkward¬ 
ness that it accepted the brisker modes of Augustan England. The 
cultural soil proved none of the friendlie.sl to the heroic couplet 
and the jaunty satire of I’ope and Churchill; polite circles in 
rhiladelphia and Boston laboured somewhat loo consciously to 
acquire the air of a wit; nevertheless by the third quarter of the j 
18th century the Augustan mode had come pretty generally to 
prevail and a sprightly rationalism pushed aside the old Jacobean 
heaviness, 

COLONIAL AMERICA; 1607-1765 

Before 1800, it must be remembered, America was still only a 
strip of seacoast lying between the Apjialachian mountains and 
the ocean, rugged ami infertile in the north, with abundant har¬ 
bours and streams of vast potential horse-power; and widening 
into broad alluvial plains in the south, congenial to agriculture and 
adapted to the great staples of tobacco, rice, indigo and cotton. 
The north tended to become mercantile and seafaring; the south 
developed a plantation life based on slavery; and the frontier 
from Maine to Georgia was agricultural, based on the small free¬ 
hold tilled by the owner. The tone of polite society everywhere 
was markedly aristocratic, dominated by a merchant aristocracy 
in Boston and Philadelphia, and a landed aristocracy in New York 
and Virginia. The democratic spirit was of late growth, the prod¬ 
uct of decentralization and frontier individualism, and not till the 
period of the French Revolution did it become militantly sclf- 
conscious and set about the business of democratizing society and 
the national government—a movement that aroused the bitter 
hostility of the gentry, and gave rise to a considerable body of 
slashing satire. 

Outside of New England the waitings of the T7th century were 
largely occasional and the total output scanty. Literature in Vir¬ 
ginia fittingly began with Captain John Smith, the picturesque 
Elizabethan adventurer, who wrote a number of travel books of 
great interest to antiquarians. They were: A True Relation of 
such occurrences and accidents of noate as hath hapned in Vir¬ 
ginia since the first planting of that Collony (1608); The Generali 
Ilistorie of Virginia, New-England, and the Summer Isles (1624); 
and, The True Travels, Adventures, and Observations of Captaine 
John Smith (1630). A veil of romance has been thrown about i 
the sturdy Captain Smith by later writers and especially about 1 


the figure of Pocahontas the heroine of Jamestown—somewhat 
quaintly called an Indian princess—who married one of the Eng¬ 
lish settlers, went to England on a triumphal visit, and speedily 
became a romantic Virginia tradition. Another early Virginia 
book was A True Repertory of the Wracke, and Redemption of 
Sir Thomas Gates Knight; upon and from the Hands of the Ber¬ 
mudas: his Camming to Virginia, and the Estate of that Colonie 
then, etc. (1610)—a picturesque account of an expedition that 
suffering shipiwreck near the “still-vcxcd Bermoothes,” did not 
reach the colony till nearly a year after it set out. It was written 
by William Strachey, who for three years was secretary to the 
colony, and its vivid description of the storm is .supposed to have 
found reflection in Shakespeare's The Tempest. Another official 
of the colony. George Sandys, completed in Virginia his transla¬ 
tion of Ovid’s Metamorphoses (1626). In 1656 John Hammond 
published Leah and Rachel, or, the Two Fruit full Sisters Virginia 
and Mary-Land, which like some of the works written about early 
New England was a song in praise of the oiiportunities offered by 
the New World to the poverty-stricken of the Old. 

In tho.se primitive early days conditions were little calculated 
to encourage the production of literature in Virginia, and not till 
the 18th century was well advanced was the output considerable. 
Some attempts at writing history were made, as The History of 
Virginia (1705, 1722), by Robert Beverley, an excellent account 
by a native Virginian; but more individual and racy were such 
homely works as The Sot-Weed Factor, or a Voyage into Mary¬ 
land ... By Eben. Cook, Gent. (1708)—a. satire by a reputed 
tobacco agent on the ways and institutions of the south, and espe¬ 
cially on the sharp dealings of Quakers, done in lludibrastic man¬ 
ner; and the Westover Manuscripts of Colonel William Byrd 
(1674-1744), a wealthy planter who has been generally lookeil 
upon as embodying the early type of southern gentleman. He 
had travelled widely, was at home amongst the London Wits and 
wrote with something of Addisonian ease and grace. The History 
of the Dividing Line is an entertaining account of the slovenly 
southern frontier and a social document of considerable 
importance. 

From the outset conditions in New England were more favour¬ 
able than in Virginia to the writing and printing of books. "J'he 
Puritans settled compactly in villages, each organized as a church- 
congregation under the guidance of a minister; and this commaiul- 
ing authority of the ministry encouraged vigorous theological dis¬ 
putation and the making of thorny treatises on church polity and 
doctrine. New England Congregationalism was a departure from 
English Presbyterianism that required justification to critical 
English Puritans, and the ways of the theocracy needed explana¬ 
tion and defence. Caustic criticism of the Bible-Common wealth 
was frequent, both in the old home and the new, and the respon¬ 
sible leaders were at pains to spread good reports of their great 
venture. Amongst the emigrant generation were numerous men 
who used their pens to good effect, and before they went to their 
graves they had produced a small library of Puritan documents. 
Of these much the most interesting and valuable are the journals 
and diaries that record informally the early history of the several 
plantations; amongst them are The History of Plymouth Planta¬ 
tion, by Governor William Bradford (1588-1657), begun in 1630 
and continued in the form of annals for nearly a score of years; 
and The History of New England, by Governor John Winthrop 
(1588-1649), a journal that, beginning, as he records, on “Easter 
Monday, March 29, 1630. Riding at Cowes, near the Isle of 
Wight, in the ‘Arbella’, a ship of 350 tons,” just at the setting out 
of the “Great Migration,” was continued to the year of his death— 
a vivid abstract and brief chronicle of the controversies and hap¬ 
penings of the Boston settlement. Of all the writings of early New 
England these two—and in particular Bradford’s History —are the 
most valuable historically and humanly, for in their homely pages 
is found much of the aspiration and adventure of those simple 
times. 

Theology. —In comparison with the journals the abundant 
writings of the theologians—men like John Cotton (1585-1652), 
Thomas Shepard (1605-49), Thomas Hooker (1586-1647)—are 
so crabbed in style and so barren in present interest that few can 
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read them to-day wiih sympathy or understanding. The most 
(Iramatic figure amongst the theologians, and the one original 
thinker in early New England, was Roger Williams (1603-84), 
who, exiled from Massachusetts Bay for his inconveniently logical 
views, withdrew to Rhode Island where he established the first 
democratic commonwealth in America, and elaborated a complete 
democratic philosophy which marks him as one of the great 
political thinkers of the Commonwealth period. Unfortunately his 
writings are a heavy tangle of Hebraic tropes and the meaning is 
hard to come at. Even his most celebrated work, The Bloudy 
Tcnent of Persecution for Cause of Conscience (1644), may well 
be taken for granted. Far more 
readable is a little book written 
by Nathaniel Ward (1578?- 
1652?), bearing the title The 
Simple Cobbler of Ag^awam in 
America, Willhig to help ’mend 
his Native Country, lamentably 
tattered, both in the upper- 
Leather and sole, with all the 
honest stitches he can take, etc. 

(1647). Ward was a caustic 
Jacobean lawyer-theologian and 
wit, who served God fur a time in 
Massachusetts Bay and then re¬ 
turned to England to die. The 
Simple Cobbler was a contribu¬ 
tion to the great debates then 
going forward on the settlement 
of England. Written in an old- 
fashioned style, crammed with 
(juaint conceits and affected 
crotchets, and fierce in condem¬ 
nation of toleration—“He that is 
willing to tolerate any unsound 
opinion, that his own may also 
be tolerated, will for a need hang God’s Bible at the Devil’s 
girdle’’—it is the brightest bit of Renaissance English penned in 
America and it still amply repays reading. 

With the passing of the emigrant gimeralion a deepening note 
of provincialism crept into the life of New England. A petty 
round of duties in an isolated village world laid a blight on the 
creative mind, and the abundant writing came to be restricted 
pretty much to theology and morality. The learning of the min¬ 
isters became increasingly crabbed and a generous culture disap¬ 
peared. In such an environment the politer forms of letters 
would find little sustenance. There were attempts at verse, to be 
sure, poems dressed in rude homespun and dealing with prosaic 
themes. The poet laureate of a barren world was Michael Wig- 
glesworth (1631-1705), a pastor and phy.sician at Malden, who 
offered for the delectation of all godly readers two poems, The 
Day of Doom (1662?) and Meat out of the Eater (1669). The 
former hit the taste of the generation to a nicety and achieved an 
immense popularity. It is a dramatization of the Last Judgment 
that offered a convenient excuse to versify Calvinistic theology, 
and its vigorous jingle is marked by a crude strength, a bald 
realism and an amazing naivet 6 . It marks a great fall from an¬ 
other work written before the provincialism of the settlement had 
wrought its full effect. The Tenth Muse lately Sprung up in 
America (1650), by Anne Dudley Bradstreet (1613-72), wife of 
Governor Simon Bradstreet and daughter of Governor Thomas 
Dudley, has been made much of by literary historians, and perhaps 
rightly, for in some of her lines are faint echoes of a great age and 
great poetry, before both were finally destroyed by a crabbed 
environment. 

More characteristic of a world given over to theology was the 
work of the ministers who threshed over the old straw year after 
year, inditing heavy sermons, and publishing much for the glory 
of CJod and their own reputations. Of these ambitious writers, 
who laboured faithfully but never learned to write beautifully, 
the best known were Increase Mather (1639-1723), and his son 
Cotton (1663-1728). Stout defenders of the theocracy in the 
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j days of its decline, seeking to buttress the authority that wms 
being undermined by a growing rationalism, they were arch- 
conservatives who suffered the sting of eventual defeat. Not im¬ 
portant figures in the larger history of America, they were never- 
thelc.ss of considerable significance in the prim little world of the 
New England clergy and they took themselves witfi all priestly 
seriousness. Of their abundant written work perhaps only the 
Magtialia Christi Americam, or The Ecclesiastical History of New 
England (1702), by Cotton Mather, is of any other th.in anti¬ 
quarian interest, and even that is a curious jumble of fact and 
fiction. Other ministers fond of their quills were John Wise 
(1652-1725), a liberal who was greatly influential in determining 
the later form of Congregationalism; Thomas Prince (1687- 
i7SS). a painstaking hi.storian and author of a Chronological His¬ 
tory of New England; Jonathan Mayhew (1720-66), a forerunner 
of the later Unitarian movement and deeply immersed in Revolu¬ 
tionary politics; and Mather Byles (1707-88), a celebrated wit 
and admirer of Alexander Pope, who did much to encourage the 
domestication in New England of the English Augustan mode. 

The most important book written in New England during the 
third generation was the Diary of Samuel Scwall (1652-1730), a 
Boston magistrate and money-lender who between the years 1674 
and 1729 set down a plain account of what fell under his eye. 
Homely and often petty though the jottings are, they convey a 
feeling of authentic reality, and the mass of infonnation about 
the daily life of Boston in the days of the transition from a 
theocracy to a royal colony is of very great value. Sewall is often 
called a New England Pepys, and despite the fact that the back¬ 
grounds of Puritan Boston were somewhat bleak and prosaic in 
comparison with Restoration London, there is enough likeness be¬ 
tween the two men to justify the comparison. Very different is 
the Jour-nal of Mme. Sarah Knight, a quaint narrative of a horse¬ 
back journey from Boston to New York in 1704, with crisp 
vignettes of odd figures and sharp comment on strange manners 
that came under her shrewd eyes. William Hubbard’s Narrative of 
the Troubles with the Indians (1677), written in excellent plain 
English, is a modc.st classic amongst Indian talcs; as is also Mary 
Rowlandson’s Narrative of the Captivity (1682?). To frontier 
settlers who any night might be wakened by the fierce war- 
whoop, such authentic narratives came home with irresistible 
apfjcal and in their pages one still feels something of the anxieties 
of a generation living under the common fear. 

From this petty world with its daily life turning on the axle of 
Calvini-stic theology, the figure of Jonathan Edwards (1703-58) 
emerges with sharp angularity. The greatest of New England 
thinkers, he became the chief defender of Calvini.sm. The cardinal 
dogma on which that system rested was the dogma of predestina¬ 
tion, which in turn rested on the principle of determinism; and it 
was in defence of this crucial point that he wrote his celebrated 
Enquiry into the Modern Prevailing Notions of that Freedom of 
the Will which is Supposed to he Essential to Moral Agency 
(1754), seeking to establish that the will is unfree and in conse¬ 
quence that the dogma of predestination is logically sound. Ed¬ 
wards was an acute metaphysician, an idealist not unlike Bishop 
Berkeley, and if he had been content with philosophy he must 
have made a great name for himself. To modern readers his hell- 
fire sermons, such as Sinners in the Hands of an Angry God and 
The Justice of God displayed in the Endless Punishment of the 
Wicked, offer amusing sketches of the landscape of hell; but 
they are very far from an adequate measure of the intellectual 
powers of Edwards. He exerted a profound influence on the 
course of 18th-century theology, but even his great powers were 
inadequate to defend Calvinism agciinst the inroads of Unitarianr 
ism. After Edwards came such theologians as the rugged Samuel 
Hopkins (1721-1803), author of the Hopkinsian doctrine of will¬ 
ing to be damned for the glory of God, and the rationalistic Ezra 
Stiles (1727-95), president of Yale college and a dabbler in 
science; and with them 18th-century theology came to an end. 

Benjamin Franklin.—While New England was thus listen¬ 
ing to sermons and patching its worn dogmas, Philadelphia was 
becoming a cultural centre more humane than Boston, where more 
books were printed, and a freer and more genial society was 
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[),'i(ronizinK fhc theatre and newspaper and ma>?azine. and culti- 
vatin^f the graces of polito society. By ihe middle of the century 
if had reached the di.stinction of being the chief provincial capital 
to which ambitious young men like Franklin turned most hope¬ 
fully. The Quaker inllucrue was tolerantly hospitable to new 
ideas, and the Lutheran influence that (ame with the hordes of 
German immigrants was equally hospitable; in consequence Phila¬ 
delphia was sjiared the harsh rejiressions and coercive orthodoxy 
that discouraged the free play of mind in Massachusetts. It was 
in this pleasant little city that Benjamin Franklin (i706-90) lived 
and worked. Born in Boston of 

the plainest slock, he was ap- p f^jeharj, I 

prenticed to his printer brother, - - _—1— 

fiut the future not seeming prom- AN 

ising he removed to Philadelphia A | ri vy 

in 1723, worked at his trade, ac- 1 ill cl 11 d. L* JV 

ciuired wealth and influence, be- ^ 

‘ . , , , . . ’ For the Year of Chnft 

came interested in experiments 

with electricity, entered iiolitics, T ^ O O 

was sent to Flngland as agent of 1 / -x ^ 

the popular party, and eventually 

became the re|)resentative of Being the Firft after LEAP YEAR; 
America at the court of George By .s. Acctlrot.'hflVnt^™ c'! 7 , Vu" 
III. Franklin was one of the Byih» L.tm church, «h.nocm r 

By iKc Com put it ton of y 742 

great Liiglishmen of the iSth By th. chronology 

century, an embodiimait of the 

practical good .sense, the ration- The Lunation.^, Ediuft:. judgment of 
.ilism, the humaniliirian concern 

that marked the age. llis mind ti«g. Lmuth of p.y.. Time of High w.uf, 
was both practical and creative. Fitted tothe Latitude of Forty Degree^ 
He was the first American econo- • Mandia.. of F..rHourfWeflf,.jn/.o,*o. 

. . but mar Hithoui friifible Error, fetv. ill the aJ- 

mist, a distinguished political ^.ant ha..». .»rn froo, t. J«aA 

thinker, and a fruitful social re- SMNDERS. Kilom. 

former. His wtiI mgs were largely -ri 7 i l a ^Tp h i a.- 

incidental to the activities of a Prmtfd andfow Sy h/ yez/wz/.v. at iha Ntw I 

busy life, vet he wrote much in - Primmg offi.,,h. m.ah- 

manv vf'ins and on many subjects, -——- 

and his position as a master of A reduced reproduction of the 
iSth-centurv prose is secure. To title page of the first edition 

, . / ' , , . of 'POOR RICHARD S ALMANACK.” 

many his fame re.sts chiefly on g, benjamin franklin in 

Poor Richard's Almanack (i 7 ,TS“ 1733 
58), with its fund of pithy pro¬ 
verbial sayings, and the Autobiography (1771-89), with its jiru- 
dential account of his early years; but characteristic as such 
things are they reveal only a small jxirl of Franklin’s rich and 
many-sided nature, and that rather the utilitarian than the cul¬ 
tural. To know liim adequately one must read largely in his 
works, and especially in his excellent letters. 

THE NEW NATION: 1765-1800 

Into the provincial quiet of colonial life with its sober colonial 
psychology came the discords of the Revolutionary disputes, fol¬ 
lowed by six years of civil war and a harsh dismemberment of 
the dignified colonial society. With the expulsion of the Loyali.sts 
—often the wealthiest and most cultivated members of their 
communities—a new leadership appeared, v’igorous and practical, 
ilrawn in large numbiTS from the younger merchants, who were 
impatient with the trade restrictions imposed by parliament and 
desired a larger mea.sure of economic freedom. Then followed 
the shaping of the new fundamental law—the work of these 
.same capable leaders—the setting up of the Federal Government, 
the irruption of Jacobin passions loosed by the French Revolu¬ 
tion, and the emergence of political parties serving diverse inter¬ 
ests. I'or a third of a century storm-clouds were in the sky, and 
during those tempestuous decades the colonial attitude of mind 
disintegrated and w'as superseded by a new Americanism. It was 
a period of political speculation worthy to be compared with the 
Commonwealth and Restoration periods 100 years before, marked 
by a sober and intelligent realism that was bent on exploring 
the reaches of a sound republicanism. ( 3 f necessity literature was 
largely in service to politics, and it is to the political writings 
of the times that the historian of letters turns most naturally. 


Poor Richard, 17 53 . 

A N 

Almanack 

For the Year of Chrift 

I 7 3 

Being the Firft after LEAP YEAR; 

JuJ mtiii fiv iht Cnmtim Y fjfi 
By th« A<(uunt of ibe Eift'n, Cr»i/ 714' 
By ih» Liiin Churcb, whtn O on* Y *»1» 
By Ihe of H' W. f74l 

By The Hnrnm Chronology 

By the ^eno/ Rtbblei 7494 

IVhtrftfi It cotUatruJ 
The Lunat'ion.t, Edtufe;, judgment of 
the Weether, Spring; TiJej. PUnrti Motioniftr 
nutuil AfpeOi, Sun in<l Moon'i Riling end Sel- 
tinr. Length of D»yr, Tiflne of High Water, 
F»lrl, t:ourlr, end obfervable D*y« 

Fitted tothe Latitude of Forty Degrecj, 

and a Meridien of FiveHounWefl from/eneU. 
but may nithuui fenbblr Error, fnve all the aJ- 
yicent Place,, evm from NrtufnmJInJ to JmijA 
CtrJtnt _ 

By RICH/tRl) SAl/NDERS,miom. 
PHILADELPHIA: 

Pnnlrd end fold by B FRANKLIN, at the Ntw 
Printing Ollicf near ihe MeiLet 


A REDUCED REPRODUCTION OF THE 
TITLE PAGE OF THE FIRST EDITION 
OF 'POOR RICHARD S ALMANACK.” 
ISSUED BY BENJAMIN FRANKLIN IN 
1733 


Political Writings.—The ten acrimoniou.s years of prelimi¬ 
nary discussion produced a group of pamphleteers who, in explor¬ 
ing refined legal and constitutional questions, eventually talked the 
country into, war. Of these were Samuel Adams (1722-1803 ), a 
Boston Radical Democrat, who laboured tirelessly to bring about 
disunion; John Dickinson (1732-1808) of Philadelphia, a lawyer 
much concerned with nice constitutional questions; Jo.seph Gallo¬ 
way (1727-1S03), a moderate who later turned Loyalist; and 
Tom Paine (1737-1809), an Pmglish Quaker, who w’as the stormy 
petrel of Iwo revolutions, raising a tremendous clamour wherever 
he passefl and bringing fear to many honest bosoms. Paine may 
be reckoned the com()lete epitome of the times. One of tlu; 
greatest pamphleteers the Engli.sh race has produced, his influence 
in America was enormous. His Common Sense, published early 
in 1776 some 14 months after his arrival in America, presented 
viv'idly to the mass mind the advantages of indc}jendcncc and 
very likely hastened the formal action of the Congress a few 
months later. To the French period belong his celebrated Rights 
of Man, one of the greatest revolutionary forces of the time, and 
The Age of Reason, a deistic attack on the Bible that brought 
down on his head all the odium theologicum of (he age. 

It was during the Con.stitutional period (1787-1S00) that the 
abundant political speculation of the times came to ripe fruitage. 
It was a richly creative period that can only be touched upon 
here. Amongst the leaders of American thought the most signif¬ 
icant were John Adams (1735-1826), an embodiment of the 
Engli.sh school of realism from James Harrington through Locke 
to Montesquieu; Alexander Hamilton (i 757-1S04), a disciple of 
Hobbes and Adam Smith; and Thomas Jefferson (1743-1826), a 
follower of Locke, miHlified by the French Physiocratic school. 
Adams was an ineffective party leader and never imposed his 
philosophy upon the rank and tile; but Hamilton and Jefferson 
oreeted their views into party platforms and the great struggle 
between them runs through all later American history. Hamilton 
was a monarchist who desired a highly centralized and efficient 
Government, as like the English as possible, that should impose 
order at home and command prestige abroad. Accepting the new 
philosophy of laissez faire, he was eager to turn America from 
.igricultural to industrial channels. As .secretary of the Treasury 
he united the bu.siness interests behind the administration by a 
skilful policy of tariffs, banks, funding and the like, with the result 
that he laid down (he path over which America has since travelled. 
As a writer he is chiefly known by his contributions to The Fed¬ 
eralist (1787-88), issued jointly by Hamilton, Madison and Jay, 
in defence of llie new Constitution. The work has been much 
praised—perhaps over-praised—by historians of the Federalist 
school; it is a shrewd and skilful argument, and it has exerted a 
persistent influence on later judicial interpretations of the Con¬ 
stitution. 

The leader of the opposition to Hamilton was Thomas Jefferson, 
a Virginia planter and intellectual, widely read in many fields, who 
to a sound knowledge of English political theory joined a pro¬ 
nounced sympathy for the social philosophy of the French En¬ 
lightenment. Like Franklin he was a physiocrat, discovering in 
agriculture the only productive labour, and rejecting Hamilton’s 
industrial-capitalistic programme. A confirmed democrat, he 
feared power and hated an aggrandizing political State. He would 
keep government simple and responsive to the popular will. The 
most stimulating of all American political leaders, and the one 
whose hold on .the affections of the plain people has been most 
persistent, Jefferson is a figure whose greatness can be appre¬ 
ciated only by students intimately acquainted with American 
history and American ideals. Although a voluminous writer, he 
left no single work of outstanding importance—^with the excep¬ 
tion of the Declaration of Independence —and like Franklin he is 
to be read chiefly in his letters. His Notes on Virginia and the 
Autobiography serve somewhat inadequately to reveal the humani¬ 
tarian side of his thought, and make clear why he was the spokes¬ 
man of the native agrarian America that was moving towards 
ITolitical democracy. 

The Hartford School. —In the midst of a young society thus 
struggling to achieve political freedom and to organize a Govern- 
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ment on untried principles, polite letters must be brought into 
subjection to the popular interests; and in consequence poetry 
and the essay, during the last decades of the century, were little 
more than echoes of the common partisan passions. The first 
considerable school of poetry arose at Hartford, Conn., in the 
’80s and ’90s, where a group of bright young men aspired to 
catch the spirit of current English literature. The members of 
the group were John Trumbull (1750-1831), Timothy Dwight 
(1752-1817), Joel Barlow (1754-1812), Lemuel Hopkins (i 750 ~ 
1831) and David Humphreys (1752-1818). All but Barlow were 
tierce Federalists whose pens exuded a virulent satire of democ¬ 
racy and the “infidel” spirit of France—a hostility that Barlow 
repudiated after a sojourn in Paris where he gave his heart to 
ihe philosophy of the Enlightenment. In other fields than satire 
the work of the Hartford Wits is marked by a certain grandiose 
a.spiration that was always thrusting up poetic lightning-rods to 
catch the bolts of Jove. A similar versifier, who may be conven¬ 
iently groui>ed with the Connecticut poetasters, was Robert Treat 
Paine (1773-1811), a young Harvard dilettante who divided his 
love between poetry and the theatre, and was one of the earliest 
dramatic critics of the country. More significant than these New 
England versifiers was Philip Freneau (1752-1832 ), of Huguenot 
slock, a Princetonian, a sea-captain in the West Indian trade, an 
editor and a revolutionary, who wrote much virulent satire on 
the ways of Loyalists and Federalists, together with some lovely 
romantic verse that marks him as the forerunner of the romantic 
movement in America. Despite his inadequacies Freneau is the 
most important figure in American poetry before Bryant. 

During these acrid times the drama was slowly getting under 
way in America, aided by British officers and preceding by a few 
years the rise of the novel. Dependent as it was upon the devel¬ 
opment of cultural centres and the patronage of polite society, 
the theatre must wait upon the growth of cities. Early in the 
i8(h century English players appeared in the colonies, and in 
1752-53 Hallam's London company played in Virginia. In New 
England the presentation of stage plays was long prohibited by 
law, and it was not till 1793 that Massachu.setts repealed the act, 
thereby eliciting from Robert Treat Paine the remark, “the Van¬ 
dal spirit of Puritanism is prostrate in New England.” The first 
American play performed by professional actors was The Contrast, 
by Royall Tyler (1757-1826), given in New York in 1787. The 
following year The Father 0} an Only Child, by William Dunlap 
(1766-1839), was put on the stage, and thereafter plays increased 
in number and in popularity, and the theatre entered on a period 
of modest prosperity. 

Before leaving a century that was vigorously creative in many 
fields—however small the output of polite literature—attention 
must be drawn to two isolated figures whom to know is to love. 
Hector St. John de Crevecoeur (1735-1813) was a cultivated Nor¬ 
man gentleman who after serving with the French army under 
Montcalm lived for a number of years in the colonies, travelled 
widely, took an American wife, established himself on a pleasant 
farm, and in 1782 published his Letters from an American 
Farmer filled with discursive comment on the relation of manners 
and en\ironment in different colonies, Crevecoeur was deeply 
infused with the current French philosophy, and as a humanitarian 
and nature lover he observed with considerable acuteness the 
growth of a new type of society in the western wilderness. Unfor¬ 
tunately the Revolutionary war brought disaster to him. His 
sympathies were Loyalist and the partisanship of civil strife took 
heavy toll of his happiness. Returning to Normandy he wrote 
other letters that only recently have been published under the 
title Sketches of Eighteenth Century America (1925). A kindred 
.spirit was William Bartram (1739-1823 ), son of the well-knowm 
botanist John Bartram (1699-1777), who was brought up in his 
father’s botanical garden at Philadelphia. In April 1773 he set 
forth on extensive travels through the south-eastern frontier, a 
botanizing trip that extended to nearly five years. He roved widely 
through South Carolina, Georgia, Florida and Alabama, noting 
the soils, the flora and fauna, and in particular the manners of 
the Indian tribes. The result was The Travels of William Bar¬ 
tram, published at Philadelphia in 1791, and a year later in Lon¬ 


don. It was read by Coleridge who pronounced it the last book 
“written in the spirit of the old travellers.” A gentle, kindly spirit, 
animated by the genial philosophy of the times, William Bartram 
was a man to have delighted Crevecoeur and to have shared the 
enthusiasms of Jefferson. 

BiBuocBAPnY.—For abundant bibliographical material consult The 
Cambridge History of American Literature {4 vols., 1917-21). The 
standard literary hi.stories of the period arc: M. C. Tyler, A History 
of American Literature: idoj-ijOy (2 vols., 1878), and A Literary 
History of the American Revolution (2 vols., 1897, with annotated 
bibliography). See also V. L. Parrington. Main Currents in American 
Thought (2 vols., 1027), ELxcellent brief accounts will be found in 
T. Stanton, A Manual of American Literature (1909), and W. B. 
Cairns, A History of American Literature (1912). 

THE NINETEENTH CENTURY 

The 19th century in America, disregarding formal chronology, 
was, so far as literature is concerned, the period from the close 
of the second war with England (1815) to the war w'ith Spain 
(1898), a period cut sharply acro.ss by the Civil War (1861-65). 
In (he decades preceding the latter struggle American letters were 
buoyantly romantic; in the years following they became increas¬ 
ingly realistic—a shift of temper that resulted from profound 
changes in American life that cannot be considered here. 

Until 1815 American literature lingered in the twilight of the 
18th century. The heroic couplet and the Addisonian essay 
possessed sturdy vitality, and when Robert Treat Paine died in 
1811 a formal classicism was still in po.ssession of the field. 
Nevertheless the sober culture of the earlier century was dying 
out. French thought was penetrating widely in America. The 
earliest romantics, from Freneau to Channing, were children of 
the Ejilightcnmcnt, and the rise of the romantic movement in 
America coincided with the spread of French romantic philosophy. 
The movement began in Virginia with the inception of Jefferson¬ 
ian democracy, and its first expression took the form of political 
theory. It came into literature under the influence of the English 
romantic movement, first through the writings of Tom Moore, 
and later through Scott, Word.sworth and Byron; and in the 
decade of the ’208 the old classicism was finally abandoned. 

Of the many changes that came with romantici.srn ix'rhaps the 
most enduring was the substitution of new literary forms that 
api)ealed to a wider and more democratic reading public. The 
new.spajxr and the magazine vastly enlarged their appeal. The 
Evening Post (1802) and The North American Review (1815) 
were precursors ,of a notable line of i>eriodical.s that multiplied 
rapidly. The <lrama was to run an unprosperous course, but fic¬ 
tion was to become the commanding literary form as the century 
matured, engrossing much of the creative energy of American 
letters. The novel in America began somewhat inauspiciously 
with the venture in government under the new constitution. The 
Power of Sympathy (17891, attributed to Sarah Wentworth Mor¬ 
ton (1759-1846), but i)robablv written by William Hill Brown 
(1765-1793), was a Richardsonian study in two volumes of let¬ 
ters, .sentimental and dark with warning to incautious females 
in a wicked world. Other lachrymose novels followed in the next 
decade. Charlotte Temple (1790), by Susannah Haswell Rowson 
(1762-1824), achieved a popularity so astoni.shing as to run to a 
vast numlMjr of editions, and it is still reprinted in cheap form for 
the curious. The Coquette (1797). by Hannah Web.ster Foster 
(1759-1840), won a success only a little less notable. Both works 
were reflections of the sentimental movement of the late i8th cen- 
tur\', and they served to popularize that movement in America. 

It was at the turn of the century that the romantic novel got 
under headway in the work of Charles Brockden Brown (i77r- 
1810). A Philadelphia Quaker, Brown was deeply sympathetic 
with the ideals of the I'rench Revolution, and he threw into his 
work all the ardour of a sanguine temperament. Between 1797 
and 1801 he wrote seven novels—one in a single month and three 
in a twelvemonth—together with a mass of occasional work. A 
disciple of William Godwin and Mary Wollstonecraft, he united 
a vigorous rationalism to a romantic enthusiasm, suffusing the 
religion of reason with a warm humanitarianism. Structurally the 
most coherent of his works is Wieland, a talc of the “blood and 
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ihurvlfr" hchool; but. the most charaCeristio is Arthur Mrrvyn 
with its Goclwiniati plot of an innocent youth in the grasp of a 
piitron turned enemy, and its embodiment of French philosophy. 
In Edgar Huntly he turned to the frontier and oi^ened a field that 
later writers were to exploit. The s^n ed at which Brown wrote 
was not conducive to finished techni({ue and his tales often de¬ 
generate into absurd posturings; but he rarely fails to create a 
romantic atmosphere and his dramatic effects are often excellent. 

THE ROMANTIC REVOLUTION: 1815-70 

With the conclusion of the War of 1812 began dynamic changti.s 
in .American life and modes of thought that created a native ro- 
mantici.sm of temper. Few jicriods in American exfierience have 

been so revolutionary. The rise of lat k- _ 

sonian democracy, the beginnings of indu.s- , I I 

trialism, the enbroilment over slavery, the : { *_ 

increasing urbanization of life, the ernerg- I !_i_ 

ence of reform movements, the two war.s—• . I 1 

these were forces more than adequate to ; | — 

break up the .stiff soil and prejiare it for j j }rfl/u ^~— 

the seeds of romanticism that came with , 1 Wtijjf Itu 

every importation from lOurojie. u, I W 

The Knickerbocker Group.—The new y~(X^ I 
literary movement was begun by a group 7 

of New Vorker.s who in 1S07 issued a yTr|M 
series of sketches that poked fun at the jj 
ways of the little Dutch town. Of the ' L yi[\l 
authors of Salmagundi Washington Irving j 

(I 78,^-1859) was to win international fame • j|.|[^|W if'fw'TA_ 

and become known as the father of igth- li/" — 

century American letters. With the ease ;_ 

of Goldsmith joined to a lov'c of the pic- 

furesque, he was a graceful stylist who ,~ 

threw a glamour over the past and trans- /ko*! rnr first tomoH^or 

muled life into gentle emotion. Ills most 'HistoRY- 

ongmal -work, AnukcrOoikcr s JJistory of -small brisk- 

Xcw York (1809), bubbled with the rail- looking old ’ oentle- 

lery of young wit. In 1815 he went to man * whose history 

England and four years later published the begins 

.1. I II I r U- L i 1 , L ut, WITH the creation OF 

Sketch Hook, oi which two sketches, ‘Kip world 

\’an Winkle ” and “The Legend of Sleepy 

Hollow,” sjieedily became American classics. I'or some 17 years 
he loitered about England and the C'onlinent, discovering ma¬ 
terials for other sketches, the most pojiular of which was the 
AUuimhra, On his return in 1832 he set about exploiting the 1 
new romance of the West. .1 Tour of the Prairies (1835), and /Fv- 
toria (1H36), w'erc the chief fruits of this new interest. Although 
he continued to write abundantly, Irving's creative work was done. 
He had outlived his audience and his later W'ritings were Jess 
gratefully received; but the limpid prose of the Sketch Book and 
the effervescing wit of Kttickerhockcr were to .survive as .1 iier- 


Uiher members of the Knickerbocker group were Joseph Rod- 
I man Drake (1795-1820), Fitzgreene Halleck (1790-1867) and 
Nathaniel Parker Willis (1806-67); but they are unimportant 
in comparison with James F>nimore Cooper (1789-1851), a man 
of great creative vigour. His favourite theme was the receding 
wilderness, peopled with picturesque scouts and dignified Indian 
warriors. The “Leatherstocking Scries”—five tales that trace 
the passage of the frontier to the western prairies and are given 
clramatic unity by the romantic figure of Natty BumtX)—has long 
been accounted his greatest achievement; but he wrote much else, 
in many fields. 'I'he seven years he sjxjnt in Eurojic ofx;ned a chasm 
between the i8th century gentleman and his native country that 
was never bridged. In a long series of studies, the best known of 
which are Homeward Bound and Home as Found, he gave free 
rein to a somewhat truculent criticism of the degeneration in man¬ 
ners and morals he professed to discover. In later years he showed 
a tendency to realism, and in such stories as Wyatulotte and The 
Little page Manuscripts—Sat am toe, The Chainheare.r and The 
Redskins —the older Cooper rivals his earlier work. 

Controversy likewise filled many of the years of William Cullen 
Bryant (1794-1878), a transplanted A'ankee, who after di.stin- 
gui.shing himself as a poet, removed to New York city ami entered 
upon a long and honourable career as editor of the Evening Post 
He did much to dignify American journalism. He was an ardent 
Democrat and he combated the Whig programme with much skill; 
but journalistic fame is transitory, and Bryant is remembered 
only for his poetry, which is Wordsw’orthian in temjx'r. A far 
greater figure was Flerman Melville (1819-91 ), whose fierce .satire 
was as incomprehensible as it was repugnant to his generation 
As a young man Melville sailed on a whaling crui.se to the South 
Seas, and the expx*rienccs following his de.sertion at Nukuheva 
were recorded in Typee (1846) and Omoo (1847). On his return 
he settled down as a man of letters and in ten years published 
nine works, but he fell into a mood of pe.ssimism, and at his death 
had long been forgotten. His greatest books are Typee, Mardi, 
Moby Dick and Pierre. Mardi —a confused account of wander¬ 
ings about the South Sea lsland.s—is a fierce .satire on western 
civilization; Moby Dick —a story of the pursuit of the great 
white whale—is one of the great books of American literature; and 
Pierre, with its bitter irony, is a tale of incest and murder that 
marks the lowest depths of Melville’s pessimism. 

The last great figure of the New York group was Walt Whit¬ 
man (1819-92). Almo.st exactly contemporary with Melnlle, he 
was an embodiment of the great forces that reached their climax 
in the '50s—uncritical optimism, faith in democracy, an equnli- 
tarian and libertarian passion. He regarded himself as a prophet 
of the brotherhood of man in the democratic civilization of the 
future; and the succe.s.sive editions of Leaves of Crass, from 1855 
on, are a commentary on life as interpreted by a child of the En¬ 
lightenment, with a transcendental faith in the goodness of man, 
and a robust scorn of all feudal and aristocratic cultures. The 


nianent possession of American literature. 

Associated with Irving in the writing of Salmagundi was a New 
V'orkcr W'hose literary course was to run less prosperously, but 
whose work is too native to be forgotten. James Kirkc Paulding 
(.1778-1860) never went abroad but chose to remain consciously 
provincial, a defender of America against all aliens. He was of 
plain stock, brought up in diry [xivcrty entailed by the American 
Revolution. He joined the Irv'ing group in New York city as a 
raw country boy. After a .short apprenticeship he entered on the 
work that first brought him recognition—a series of humorous 
attacks on the Engli.sh critics of American w'ays. In 1818 he pub- 
li.shcd an idyllic poem, The Backwoodsman, and after 1823 he 
devoted his fK'n largely to writing “rational fictions,” producing 
some 70 short stories and five novels. In the field of the short 
.story he was a pioneer, writing some of his best tales—^amongst 
others “Cobus Yerks”—when Hawthorne and Poe were at the 
beginning of their apprenticeship. Of the five novels Korungs^ 
marhe. The Long Pintw (1S23) is the most amusing, and The 
D%tichfnm*s Fireside (1831) is generally accounted his best. 
Paulding was not a finished craftsman, but he was an honest 
thinker and he wrote a homely vigorous prose. 


frank paganism of detail scandalized a Puritan reading public, 
and the bold levelling offended a genteel Victorianism. To these 
major sins he added that of a new and strange technique. With 
cool audacity he put aside the accent system of versification and 
sought a different music based on phrase rhythms->*-a sy.stem re¬ 
pudiated by his own generation but later developied by the school 
of free verse. The democratic philosophy of Leaves of Grass was 
amplified in Democratic Fwfaj (1870), and in other works such 
as Specimen Days (1882). Rejected by his own generation, Whit¬ 
man has come to be reckoned the chief figure in American poetry. 
With Melville he was a child of the mid-century, the one embody¬ 
ing the glowing optimism of those buoyant times, the other driven 
to a bitter reaction. 

Southern Writers.—^Literature in the south came to its first 
vigorous expression with the rise of romanticism in the late ’20s. 
William Wirt (1772-1834) was a genial transition figure, but less 
significant than John Pendleton Kennedy (1795-1870). Kennedy 
is reckoned the father of the romantic plantation tradition, and 
in Swallow Bam (1832) he wrote a delightful sketch of life 
amongst the Virginia gentry. In QuodUbet (1840) he contributed 
to the American political library a witty satire on Jacksonian 
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democracy, and in Horse Shoe Robinson and Rob of the Bowl he 
furthered the development of the historical novel. The work of 
creating a plantation tradition was carried further by John Esten 
Cooke (1830-86), who as a very young man wrote The Virginki 
Comedians (1854), Henry St. John (1859) and many lesser 
works in a somewhat florid strain. He delighted in portraying 
southern chivalry; but the wit, romance and mclodnmaa never 
quite fuse and the effect is less finished than in Kennedy’s work. 

The genius of southern literature was Etlgar Allan Poe (1809- 
1849). Virginian by adoption and preference, he was an isolated 
figure, set apart from his generation by his proud temjx*r, the orig¬ 
inality of his work and the severity of his standards. Poe was a 
refined craftsman who achieved distinction in the several fields of 
poetry, fiction and criticism. Historically his most noteworthy in- 
lluence has been in the field of the short story. With the later 
popularity of that literary form his fame spread widely, and with 
that fame has come increasing recognition of his labours in the 
field of criticism. 

It was in Charleston, the capital of southern fashion, that 
southern literature found its mo.st congenial home. The little 
city was the scat of magazines like The Southern Review —a rival 
of Poe's Southern Literary Messejiger —and it prided itself on a 
solid and dignified culture. The outstanding literary figure of 
Charleston was William Gilmore Simms (1806-70). He worked 
in many fields—poetry, fiction, biography, local history, politics— 
but his greatest love was for historical romance. The series of 
revolutionary tales, of which The Partisan (1H35), Katherine IV'af- 
ton (1851) and The Sword and the Distaff (1853)—^later entitled 
Woodcraft —are representative, is marked by a pronounced pica¬ 
resque strain that lends vigour to pages othcrw'ise inclined to be 
stilted and florid. Simms’s best-known character is Lieutenant 
Porgy, who reappears in successive tales, a fat hero equally valiant 
as warrior and trencherman, whose pranks in Woodcraft make it 
the author’s most amusing stoiy. 

New England Writers.—In New England the romantic move¬ 
ment followed a special course determined by the theological 
heritage of the Puritan. Before it could make headway the car¬ 
dinal dogmas of Calvinism must lose (heir authority and the pro¬ 
vincial New England mind become hospitable to new conceptions. 
It was the great schi.sm in the church that prepared the W'ay. The 
Unitarian movement brought to New England two fresh influ¬ 
ences—the rationalism of England and the romanticism of Revolu¬ 
tionary France—to undermine the authority of the dogmas of 
total depravity, reprobation and election. The two characteristic 
phases of the theology thus revivified w’cre rcpre.sented by William 
Ellery Channing (1780-1842) and Theodore Parker (1810-60), 
the former retaining a sui>ernatural explanation of the origin and 
r6Ic of Christianity, and the latter abandoning all sui)ernaturali.sm. 
In both, however, the creative conception was the conception of 
the excellence of human nature and the perfectibility of man— 
a conception that struck at the very foundation of Calvinism. 

It was this invasion of French thought, with its humanitarian 
emphasis, that opened the New England mind to the appeal of so¬ 
cial reform, with the result that the decades following 1830 were 
the golden age of New England humanitarianism. Under the lead¬ 
ership of William Lloyd Garrison (1805-79) the Abolition move¬ 
ment drew to its following many of the finest spirits of Massa¬ 
chusetts. John Greenleaf Whittier (1807-92) was the chief poet 
of the movement, but the young Lowell contributed some excel¬ 
lent verse. Other distinguished Abolitionists were Wendell Phil¬ 
lips (1811-84), Theodore Parker, Harriet Beecher Stowe (1812- 
1896), and Henry Ward Beecher (1813-87). From the same 
humanitarian root came the diverse experiments in communal 
living, as Alcott’s “Fruitlands” and the better known “Brook 
I'arm.” Founded by George Ripley (1802-80), the latter is com¬ 
monly reckoned an offshoot of the Transcendental movement. It 
was a picturesque and stimulating experiment that attracted a 
notable group of young men, amongst others Hawthorne, George 
William Curtis and Charles A. l 3 ana. Emerson, Parker and 
Margaret Fuller were frequent visitors, but they never joined 
the group. 

Out of Unitarianism came likewise the Transcendental move¬ 


ment, es-sentially philosophical in temjXT, that rejected the sen¬ 
sationalism of Locke and adopted the intuitionalism of the Ger¬ 
man idealistic school. The most distinguished members of a very 
considerable group were Ralph Waldo Emerson (1803-82) and 
Henry David Thoreau (1817-62), around whom must be set 
A. Bronson Alcott (1799-1888), Margaret Fuller (1810-50), 
Theodore Parker, George Ripley, Orestes Brown.son (1803-76) 
and many others less known. I’he org.in of the movement was the 
Dial (1840-44), edited by Margaret Fuller and later by Emerson. 
Traiiscendentali.sm represented the highwater mark of the New 
England romantic movement, the extreme reaction from the 
dogmatic Calvinism of earlier times. 

The movement may be studied conveniently in the journals and 
works of Elmerson and Thoreau. Lecturer, essayist and poet, 
Emerson embodied all the diver.se idealisms of the times. In 
his thought the disintegrating forces released by the Enlighten¬ 
ment came to cxfiression in a self-sufficing individualism that 
transmuted the Calvinist children of Adam into iiotcntial children 
of God who were called to live in harmony with their divine 
nature. The individual is superior to society and the State, and 
when he has realized his Godhood the State will cease to function. 
The major ideas of Fmierson were elaborated in three essays that 
still retain their importance as prime documents for the student: 
Nature (1836), The American Scholar (1837) and the Divinity 
School Address (1838). In 1841 he published his first scries of 
Essays, which with the Journals embody his most characteristic 
doctrines. Other collections of essays followed and in 1847 his 
first collection of poems. 

Thoreau came more tardily to recognition. During his lifetime 
he was commonly regarded as no more than an echo of Emerson; 
but in recent years he has come to be placed on a parity with the 
better-known man. An extreme individualist he carried to their 
ultimate conclusions the premises of the Enlightenment, and in 
his rejection of all external compulsions he marked the farthest 
reach of the spiritual anarchism that derived from Godwin. The 
essay on The Duly of Civil Disobedience was a radical utterance 
even for those radical times. A on the Concord and Merri¬ 
mack Rivers (1849) essay on life in New England, with 

discursive chat on books and philosophies; and Walden (1854) 
is a study in Transcendental economics—how life may be saved 
from enslavemi-nt to the daily routine. 

In comparison with the Concord group the Cambridge and 
Boston writers liave suffered in reputation with the passing years, 
C'ultivated humanists, these latter deriveil Lirgely from Eurotje 
and were less original and native. In his lifetime Henry Wads¬ 
worth Longfellow (1807-82) wa.s reckoned the most distinguished 
American poet, and from Voices of the Night (1839) to Evan¬ 
geline (1S47), The Courtship of Miles Standish (1858) and 
Hiawatha (1855), he was without a rival in popularity. But 
after the Civil War his influence declined, and his later work, 
.although frequently marked by a fine craft.sman.ship and a sober 
beauty, was far removed from the interests of the age. With his 
quiet sentiment, gentle morality and humane view of life, Long¬ 
fellow was a New England Victorian with a large infusion of 
German romanticism. 

Somewhat younger than his neighbour, Janies Russell Lowell 
(1819-91) was a man with liberal instincts in whom a certain 
vacillation prevented the adequate expression of a rich and 
generous nature. Poet, critic, e.ssayist, scholar, editor, diplomat, 
he was often bewildered by the changing ideals of his age. As 
a young man he threw himself into the Abolition movement and 
contributed some excellent ver.se to the cause. Later he turned 
bookman and immerst'd himself in mediaeval and Renaissance 
literatures, pausing in his studies to write an occasional poem or 
essay, and to edit the Atlantic Monthly. From this quiet life he 
was drawn away on diplomatic missions, first to Madrid and 
later to London, and in his last years he wa.s a distinguished 
figure if not an important creative writer. With Lowell may be 
groufied Oliver Wendell Holmes (1809-94), a brilliant talker 
and a genial writer of occasional poems. Hi.s most significant 
work is found in such chatty comment on things in general as 
The Autocrat of the Breakfast Table (1857), certain 
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|)ocm.s, oflen sntirical, like “The Onc-Hoss Shay” and “The Last 
Leaf.” Here also may be grouped a notable company of Boston 
historians. George Bancroft (1800-91), William H. Prescott 
(1796-1859) and John Lothrop Motley (1814-77) contributed 
substantial works; but the most distinguished member of the 
group was Francis Parkman (1823-93). 

The novelist of the New England renaissance was Nathaniel 
Hawthorne (1804-64). Of Salem stock, his literary career was 



r*OM DAKLllf "COMROSmONS IN OUTLIMl FOR HAWTHORNI’S 'SCAILKT LITTER,' ” 187* 

Hester prynne confronting puritans in "The scarlet letter” 
The publication of “The Scarlet Letter” In 1850 marked a definite step in 
New England’s growing tendency toward Romanticism. Its compelling 
iplrltual tone and perfect prose won Immediate fame for Its author and 
plaoed it among American classics 

dominated by the ghosts of the Salem past. A Puritan sceptic he 
joined in none of the great movements of his generation, beyond 
a casual year at Brook Farm that left him unchanged. His in¬ 
tellectual contacts were few and his interests were persistently 
introspective and analytical. He began as a writer of symbolical 
tales and only late turned to the longer romance. Tmce Told 
Tales (1837) and Mosses from an Old Manse (1846) were a 
preparation for his greater works: The Scarlet Letter (1850), 
The House of the Seven Gables (1851) and The Blithedale Ro¬ 
mance (1852)—a story of Brook Farm. Receiving appointment 
as American consul at Liverpool he passed seven years in England 
and Italy, the fruit of which was his longe.st romance, published 
in England as Transformation and in America as The Marble 
Faun (i860). After his return in i860 he accomplished little, but 
his position as the greatest artist that Puritanism has given to 
America was secure. 

THE CHANGE TO REALISM: 1870-1900 

In the two decades following the Civil War, which have come 
to be called the Gilded Age, the intellectual outlook was greatly 
changed. The traditional cosmos of the theologians was disinte¬ 
grating and a new scientific and sceptical attitude was spreading. 
Of the current scepticisms perhaps Henry Adams (1838-1918) 
was the completest embodiment, and the story of the disillusion 
of the post-war generation is set down in The Education (1906), 
to which must be added his Mont Saint-Michel and Chartres 
(1904)—^tin account of a strange Puritan quest for the Golden 
Age and one of the loveliest and most penetrating studies done by 
his generation of Americans. 

In those turbid years polite literature, following the New Eng¬ 
land school, turned away from life to seek beauty; and from this 
alienation came what has been called the “genteel tradition” of 
letters, that forbade any serious grappling with reality. With a 
few notable exceptions such as Whitman and Joaquin Miller, the 
poets shut themselves up in their ivory towers to practise their 
craft on odes and sonnets and ballads. Of this somewhat inef¬ 
fective school were George Henry Bokcr (1823-90), Bayard 
Taylor (1825-78), Richard Henry Stoddard (1825-1903), Ed¬ 
mund Clarence Stedman (1833-1908) and Thomas Bailey Al¬ 
drich (1836-1907). The most distinguished poet of the time 


was a Georgian, Sidney Lanier (1842-81), one of a group of 
southern poets that included Henry B. Timrod (1829-67), Paul 
Hamilton Hayne (1830-86) and John Bannister Tabb (1845- 
1909). A brilliant musician, Lanier applied to the technique of 
verse a conception of quantitative values that he elaborated in 
The Science of English Verse (1880), and illustrated in the fresh 
rhythms of such poems as “The Marshes of Glynn.” 

But the new literature of the Gilded Age began with the ap¬ 
pearance of the local colour school and the rise of the short story. 
The irruption of the frontier upon the aristocratic domain of let¬ 
ters was a death blow to the genteel tradition and bitterly re¬ 
sented by its votaries. Yet nothing could stay its advance. Be¬ 
ginning with Bret Harte (1839-1902) it was to spread during the 
next score of years till it dominated nearly all American lit¬ 
erature. Harte was a New Yorker who went to California soon 
after the “gold rush” of 1849. He delighted in the romance of the 
mining camp and after some experimentation he wrote The Luck 
of Roaring Camp, The Outcasts of Poker Flat, Tennessee's Part¬ 
ner and The Heathen Chinee —the latter a humorous poem. They 
were publi.shed in 1868-69 and received with tremendous acclaim 
as the expression of an authentic America. The new vogue was 
established and the vagabond tale speedily developed into a con¬ 
scious exploitation of local dialect, characters and setting—ro¬ 
mantic at first but becoming increasingly realistic and drawing 
heavily on the tradition of frontier humour. It was the period 
of the final conquest of the West, of the slaughter of the vast 
buffalo herds, of the pony-express, of the last Indian fights—the 
final flaring up of the romance of the frontier before the frontier 
was to pass forever. 

Against this background appeared Mark Twain (Samuel Lang- 
horne Clemens, 1835-1910), the most original of the frontier 
school and the most representative writer of the Gilded Age. 
His audience had been prepared for him by a considerable group 
of whimsical humorists, including amongst others Artemus Wnrd 
(Charles Farrar Browne, 1834-67) and Petroleum V. Nasby 
(David Ross Locke, 1833-88). He came from a slovenly Mis¬ 
souri village on the banks of the great river that ran down to 
New Orleans, and after a few years as a Mississippi pilot he 
turned westward and joined the boisterous society of the Golden 
Gate. From such experiences he drew his materials for Roughing 
It, Life on the Mississippi, Tom Sawyer, Huckleberry Finn, with 
their rough humour, quizzical comment and flashes of imagination. 
Early in the ’70s he settled at Hartford, Conn., underwent an un¬ 
fortunate process of conventionalization, was caught in the mael¬ 
strom of the Gilded Age, turned pessimistic, and divided his latest 
years between the romantic hero-worship of Joan of Arc, and the 
cynicism of The Mysterious Stranger. 

The cult of the local may perhaps be reckoned an unconscious 
protest against the spread of an encompassing nationalism. The 
later decades of the 19th century were marked by bitter struggle 
between two Americas, an older agrarian order with sharp 
sectional differentiations, and a rising capitalistic order that was 
subduing all America to a drab industrial pattern. The crisis in 
the century-long struggle came in the bitter campaign of 1896, the 
outcome of which was the overthrow of the agrarian hosts and 
the removal of the last obstacle to a consolidating nationality and 
a common national literature. To gather up and preserve quaint 
local idiosyncrasies of manners and character and dialect before 
they were finally submerged, became therefore the business of the 
local colour school. The immense popularity of the short story 
provided a convenient literary form, and in the last quarter of the 
century the local dialect story carried everything before it. In 
New England Sarah Ome Jewett (1849-1909) portrayed with 
delicate and loving touch the decayed gentility of the old towns, 
and Mary Wilkins Freeman (1862-1930) described with sombre 
realism humble village types and the struggle of the older New 
England order with a masterful industrialism. In the South 
Thomas Nelson Page (1853-1922), of Virginia, heightened the ro¬ 
mantic colour of the plantation tradition; Joel Chandler Harris 
(1848-1908), of Georgia, in his “Uncle Remus” tales put into de¬ 
lightful form the folk-lore of the negro; George Washington Cable 
(1844-1925) portrayed the romantic Creole life of New Orleans; 
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Charles Egbert Craddock (Mary Noailles Murfrce, 1S50-1932) 
drew the gaunt, primitive figures of Tennessee mountaineers; 
Octave Thanet (Alice French, 1850-1934) took for her field vil¬ 
lage life in Arkansas; and Constance Fenimore Woolson (1848- 
94), one of the pioneers of the group, dealt with the materials of 
several frontiers—the West of the lake region, Florida and the 
Appalachian mountain recesses of Virginia, North Carolina, South 
Carolina and Georgia. 

In the new West of the Middle Border where the prairies begin, 
the studies in local colour inclined less to the picturesque and 
more to the drab realistic. The work was begun by Edward 
Eggleston (1837-1902), whose Iloosicr Schoolmaster (1S71) and 
The Circuit Rider (1874) aspired to be faithful chronicles of 
life on the Indiana frontier. The scene thus depicted with a crude 
veracity was re-drawn in romantic colours in the next generation 
hy James Whitcomb Riley (1849-1916), the poet laureate of the 
middle West in the days just preceding the invasion of indus¬ 
trialism, whose folk verse was recited at every parlour gathering 
for a generation. A mood of the Middle Border more akin to that 
of Eggleston than of Riley is revealed in the early stories of Ham¬ 
lin (iarland (1860-1940). A product of the prairie frontier from 
Wisconsin to North Dakota, he was caught by the spirit of rebel¬ 
lion (hat surged up in the great Populistic movement of the ’80s 
and ’90s, and in Main Travelled Roads (1891) and later tales, 
including Rose oj Dutcher's Coolly (1895), he painted grim, real¬ 
istic sketches of farm life. Garland was the first farm-bred writer 
to deal honestly with his materials. In his view the prairie farmer 
suffered from unjust exploitation at the hands of the city, and 
he threw himself ardently into the cause of agrarianism. After 
the defeat of 1896 he turned to other fields, and eventually in 
The Son of the Middle Border (1918) he wrote a lovely idyll of 
farm life in which the harsh colours of the earlier stories are sub¬ 
dued to softer tones, without losing their veracity. 

While the short story was drifting uncertainty from romance 
to realism the novel was following the .same course. Two tenden¬ 
cies were at work in American life during those years of transition 
that determined the content and form of fiction—the ri.se of so¬ 
ciology and the attitude of scientific detachment; and from these 
tendencies came a new type of sociologic.al-realistic novel that 
dealt in a critical spirit with the political and social phenomena of 
the times. The new attitude was revealed in a long series of novels 
that, beginning with The Gilded Age (1873) by Mark Twain and 
rharles Dudley Warner (1829-1900), ro.se eventually to a flood 
that involved almost all fiction between 1903 and 1917. The con¬ 
quest of American life by industrialism brought forth abundant 
prote.sts, and the history of the times is WTitten fairly adequately 
in tho.se sociological studies. Albion W. Tourgee (1838-1905) 
dealt with reconstruction in the South in a series of novels the 
best known of which is A FooTs Errand (1879), and later por¬ 
trayed socialism sympathetically in Murvale Eastman (1890). As 
a result of the political corruption of the ’70s Henry Adams in 
Democracy (i88o) drew pessimistic conclusions from the Ameri¬ 
can experiment in government, and as an aftermath of the great 
strikes of the same years John Hay (183S-1905) directed a some¬ 
what ill-natured attack on the rising labour movement in The 
Bread-Winners (1883). In 1SS8 Edward Bellamy (1S50-9S) 
made a wide appeal with his Marxian Utopia, Looking Backward, 
and nine years later supplemented it with Equality, an excellent 
Marxitin tract in story form. In the ’90s the sociological novel 
multiplied rapidly, preparing the way for the later “muck-raking 
movement” that went hand in hand with the Progressive move¬ 
ment in politics. To this group belonged Hjalmar Hjorth Boyesen, 
a transplanted Norwegian scholar, who combined in his novels 
keen social analysis and suggestions of the realistic technique of 
Zola. 

The most popular novelist of the period was F. Marion Craw¬ 
ford (1854-1909), who lived mostly in Italy and whose influence 
was thrown strongly on the side of romanticism; but certainly 
the greatest figures were William Dean Howells (1837-1920) and 
Henry James (1843-1916), who were the first deliberate and 
conscious American realists to achieve a finished technique. 
Neither of them was a follower or imitator of European realism, 
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but each created a method that suited his individual tcmjieramcnl. 
Howells was an Ohio boy who during the Civil War immersed 
himself in Italian culture, and soon after his return settled in 
Cambridge, Mass., where his art was given shape by the “genteel 
tradition” of letters still regnant there. His technique developeil 
in the late ’70s and bore many of the marks of his Brahman en¬ 
vironment—a refined emftsmanship, a lambent humour, a genial 
optimism, and a nice care for the truthful portrayal of externals. 
In his minute studies of New Engltmd manners, such as A Modern 
Instance (18S2), The Rise of Silas Lapham (1885) and April 
Hopes (1887), the talk skims gracefully over the surface of life 
without revealing the deeper emotions. In the late ’80s he came 
under the influence of Tolstoi, and this with his removal to New 
A'ork brought a subtle change in mood with no corresponding 
change in technique. An awakening intere.st in social problems 
darkened his skies, and in A Hazard of New Fortunes (1889) he 
wTOtc what is probably his greatest nov’el. During these years he 
wais tirelc.ss in acK'ocacy of realism, and Criticism and Fiction 
(1891) sums up his later theory. Though he had become concerned 
ov^er social problems he never adopted the current forms of so¬ 
ciological fiction, but chose to embody his protests against indus- 
tri.'di.sm in charming Utopian romances. A Traveller from Al- 
truria (1894) and Through the Eye of the Needle (1907) are 
marked by an urbanity that almost draws the sting of his criti¬ 
cism. Howells wrote abundantly in many form.s—the travel 
sketch and critical comment in particular—and his total work 
amounts almost to a library. 

T'he writings of Henry James touched American life only 
slightly, and then the world of polite manners rather than of 
daily actuality. An intellectual cosmopolittin, he spent much of 
his life in Europe, slowly drifting back to that rich civilization 
which his emigrant ancestors had left behind. For years he suf¬ 
fered from a certain cultural nostalgia, a “relish for the clement 
of accumulation in the human picture and for the infinite super¬ 
positions of history.” Always the American backgrounds seemed 
to him thin and un.satisfying. In his earlier years he dwelt be¬ 
tween two worlds, but when after years of London life he found 
himself at last at home in the scene, his art arrived at a rich 
maturity in such work as The Ambassadors (1903). A long alien¬ 
ation limited his understanding of his native land, and when he cs- 
.sayed, as in The Bostonians (x886), to depict the American scene, 
the effect was somewhat thin and skeleton-like, worlds removed 
from the actual. 

Meanwhile fresh movements in fiction were getting under way 
—movements that belong rather to the new century. At the age 
of 20 Stephen Crane (1871-1900) wrote Maggie: A Girl of the 
Streets, a brilliant sketch of slum life, and soon afterwards 77 /e 
Red Badge of Courage, a forerunner of later impressionistic work. 
In the middle ’908 Frank Norris (1870-1902), under the influence 
of Zola, wrote two searching studies of character degeneration, 
McTeague and Vandover and the Brute, before turning to socio¬ 
logical fiction in The Octopus (1901). During these years the 
more classical forms of literature still lingered in the familiar 
fields. In poetry Madison Cawein (1865-1914) continued the 
Victorian nature tradition, and Richard Hovey (1S64-1900) 
poured out vigorous Swinburnitm verse. In drama Clyde Fitch 
(1865-1909) produced a number of ckwer society plays, and in 
the essay Agnes Repplier (1858- ), more French than Ameri¬ 

can in spirit, created a distinguished form of criticism. On the 
w’hole American literature was waiting for the coming of new 
forces to free it from dependence on Old-World models and make 
it native and adequate. 

Bibliography. —For adequate bibliographical material consult The 
Cambridge History of American Literature (1917-21). A useful 
handbook is A Manual of American Literature, ed. Theodore Stantor 
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A Short History of American Literature (Boston, 1900, 1919); W. B. 
Cairns, A History of American Literature (1912). See also F. L. 
Pattce, A History of American Literature since 1870 (1916); C. Van 
Doren, The American Novel (1921); V. L. Farrington, “The Romantic 
Revolution in America: 1800-1860” (vol. ii. of Main Currents in 
American Thought, 1927); A. H. Quinn, A History of the American 
Drama (1927). (V. L. P.) 
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A survey of America) liferrilure from 1900 011 must (lea 
(hiefly with inovernerits rind trnrlenries rather than with master¬ 
pieces, schools and types. There are two reasons for this. We arc 
Mill too close to our (onternporaries to discriminate with even that 
reasonable prof)ability of rightness which may be cxi.)ected where 
lime and ta.ste havT sifted the long-lived from the short. But an 
even stronger deterrent to dogmatic judgments is the nature of 
the f)eriod it.self. In economical structure, in education, in social 
evolution, in jiolitics, as well as in literature and the arts, the 
last three flecides have abounded with change, in the United 
States even more than in other parts of the world. They wit¬ 
nessed the break-up of American self-sufficiency after the Span- 
ish-American War; they saw the transformation of a country 
mainly agricultural into one predominantly industrial; they de¬ 
veloped in their course a new cnpitali.sfIc democracy, and a re- 
\ival of nation.ilislic spirit, and they conclude with a sophistica¬ 
tion of urban life different from any (‘arlier culture in the history 
of the I’nited Slates. In short, these three decades have been 
years of rapid fninsition toward a new social, moral, intellectual 
and economic order. But they are more than tran.sitional. We 
have definitely entered upon a new epoch. An outline of American 
literature in this fM*riod must therefore be first of all a sketch of 
change and transition. 

It is clear that the V)o.s of the last century in America as in 
England were not the beginnings, as was fondly sufijiosed. of a 
new literary iieriod, but rather the final efilorescence of an old 
trunk. 'I'he brillirmt, mannered writing of the short story, the 
new-art niaga/a'nes, such as The Cha{>-Book, the widespread imita¬ 
tion of the romantic elegance of Robert Louis Stevenson and the 
romantic virility of Rudyard Kipling, were of little significance 
tor the immediate future of Americ.m literature. Only Jack Lon- 
tlon, with his stories of primiti\’e, instinitive characters jiursuing 
violent lives, expresses ideals of sfrenuosify with less subtlety 
than Ki()ling but with vigour in hooks like The Call of the Wild 
( 1903) and The Sea W'olf (190.1). 

'File late ’90.S and I'arly 1900s were years of almost feverish 
writing. 'The American .short story liad reached a high pitch of 
technical skill and was finding a ready market in the new maga¬ 
zines which, like McClure’s, W'ere spreading to new classes of 
readers. The cult of local colour was being exploited for popular 
interest in narratives rich in dialect and local cu.stom. but, if ro¬ 
mantic, overcharged with senliincnf. and. if ri'alistic. spc'cialixing, 
like the stories of Mary Wilkin'^ Freeman, in regional jieculiarities. 
Satire was beginning in journalism with Finley Peter Dunne’s dia¬ 
logues of Mr. Doole>' and the fables of (leorge Ade, but was ab- 
.sent from formal literature and the stage. Poetry was limited to 
the ambitious, but rather academic, work of scholars like William 
Vaughan .Moody, or to “magazine verse ’—highly finished but con¬ 
ventional lyriis, brief and usually empty. Only one form of 
literary endeavour reached the magnitude of a school—^historical 
romance. 

The vast circulation, the great prai.se, the supposed significance 
of the historical romance in (he America of the ^90$ and early 
r9oos are proofs that we are dealing with the end. not the begin¬ 
ning, of a {leriod. Winston ('hurchill’s Rickard Carvel, Booth 
Tarkington’s Monsieur Beaucaire, Paul Leicester Ford’s Jamcc 
Meredith —these names echo but faintly now. They were stories 
in the direi'l tradition of Scott. Bulwer-Lytton, Dumas and the 
contemporary Stevenson. They were literary, with that slightly 
archaic style w-hich is '^o offensive when its date is out; they were 
imbued with a thin romantic idealism, and while the hero made 
his own w.iy in American fashion, there was little else American, 
or irulecd i ontemporary’, about them, except the frequent use of 
romantic scenes from early American history, w^hich was a sign 
of the nationali.sm that accompanieti the successes of the Spanish- 
Amcrican War. This vast literature of “best sellers” was. read 
by most of the educated population of the country. It was the 
feeble conclusion of the great romantic movement of the 19th 
century. 

There were forerunners of change before the end of the first 
decade. The vigorous cycle of Frank Norris, The Octopus (.1901), 


j The Pit (1903), which dealt especially v.dth the struggles between 
the producers and the new ijower of concentrated money, had 
wheat as its main theme, and these books, in spite of a tincture 
of romantic melodrama, were contemporary literature in a sense 
that the historical romance was not. Theodore Dreiser also had 
begun with Sister Carrie (1900) the attack upon American reti¬ 
cence w'hich was later to result in the freeing of sex as a permis¬ 
sible dominant theme in literature. But his books, in spite of their 
subjects drawn from an unromantic democracy, were infected with 
a romantic megalomania, so that his would-be ejiics, The Fimncier 
(1912) and The Titan (1917) were akin in .spirit, if not in mood, 
to the more elegant, liut .scarcely le.ss unreal romances of colonial 
life which had been loved by the jiopulace. The influence of his 
more reali.stic books, such as Jennie (ierhnrdt (1911), thrown 
powerfully uiKin the .side of naturalism in fiction. Stephen Crane, 
another experimenter in realism, was more noticed for the vivid¬ 
ness with which his trenchant style endowed themes that had been 
merely romantic before than for the honest realism of his mood. 
His Red Bad^e of Cowafte (1895) was a tour de force that dates 
with the early brilliant stories of Kipling, and survives as a mas¬ 
terpiece of achievement in anti-romance rather than as a turning 
point in American literature. 

Indeed, the cau.ses for the great change in literary taste, which 
began in America about 1910 and was established by 191.1, must 
be sought out.side American literature. Among the intellectuals, 
where it began, it was clue to a wide and earnest reading ol the 
great anti-romantics of Europe—Bernard Shaw, whose attack 
upion the conventions of 19th century manners and morals and 
thinking mack iconoclasm fashionable; the Russian novcli.sts (fit¬ 
tingly introduced to American readers by William Dean Howells, 
last survivor of the first realistic (x^riod), who gave examples 
of a powerful fiction treating of people, like ourselves, unheroic, 
unpicluresciue; and Ibsen, w-hose iconoclasm preceded Shaw's and 
w'as far more dogmatic. It was Europe that gave the literary 
stimulus to the new literature of 20th century America; but the 
stimulus was not simply literary. 

In the first decade of the 20th century, the term “social con- 
-science’’ first came into general u.sc. A rapid increase in concen¬ 
trated wealth, the creation of trusts, the closing of the American 
frontier, began to put an economic pressure that was not tempor¬ 
ary uj)on the American, and brought him into a closer economic 
sympathy with Flurope. Money as a pow'cr, the w-orkers as a class, 
democracy as an economic fac tor, entered into the American con¬ 
sciousness. Roosevelt and Bryan made the.se iileas articulate; 
Upton Sinclair in his story of the meat industry, The Jim^le 
([c;o6), gave concrete evidence; later the new English writers, 
H. G. Wells and John Galsworthy, especially, who dealt with the 
modern world as a complex in which the fate of men and women 
was determined by their environment, began to be widely read. 
Socialism, which had been dismis.sed in American universities of 
the ’90s as played out. began to be discussed actively and a sturdy 
individualist like William Graham Sumner found that he had 
lived beyond his time and was unheard. 

The immediate effect of all this social unrest wa.s literary un¬ 
rest. Romanticism seemed out of date. The new' interest in classes 
created a new' interest in individuals from those classes. The or¬ 
dinary man in a commonplace environment entered American 
literature, not a.s a minor, but as a major character. 

All this was intensified by the scientific education which since 
the la.st decades of the 19th century had been permeating all 
American schools and colleges. Experimental science, upon which 
the industrial advance of the period was based, produced in liter¬ 
ature a realist attitude and a willingness to seek interest in the 
humble, the mean and the vicious. This partial realization of the 
scientific attitude through general education was the great factor 
in the change of Iiterar>' taste. 

TRANSITION 

Poetry —The change in literary values was, in America, sharp¬ 
est in poetry. The so-called renaissance in American poetry might 
Ijetter l>e called a revolution. It was a result of new interests, 
new' ideas acting upon the sensitive minds of the poets, and 
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res^jlting both in a new technique and in a clamorous insistence 
that poetry should once again become a literature of importance. 

The makers of the new poetry in no real sense constituted a 
school. They included such diverse iwrsonalities as Ezra Pound 
with his cult of intelicctualism; Amy Lowell who drew her first 
inspiration from France and was as much concerned with criticism 
as with creation (Sword Blades and Poppy Seeds, 1915; Legends, 
1921); Edgar Lee Masters, a mid-Western lawyer, self-made in 
Style and careless in choice of theme, whose Spoon River Antliol- 
os,y (1915) depended upon a bitter realism for iis success; Robert 
Frost, a sensitive humorist who jilaned dowm the conventions of 
poetical rhetoric to the levels of unromantic New England (Xorlh 
of Boston, 1914; New Hampshire, 192,0; also Edwin Arlington 
Robinson, who at first poured his shrewd observation of American 
character into racy, difficult verse, obscure, philosophic and 
pungent (The Man Against the Sky, 1916; Tristram, 1927); and 
Vachcl Lindsay, a balladist and chanter of the Mississippi valley, 
who took uy) the native themes of the most American America— 
thi; frontier, the negro, revivalism (General Booth Enters Heaven, 
19 T 3 ; The Conyo , 1914). 

Tw'o bonds only united these adventurers, around whom many 
others were soon grouped—an intense desire to make poetry 
once again vital in its exjiression. and a willingness to extend its 
Iirovince to include every new theme, however unlovely, which 
stirred the emotional mood. With Amy Lowell were ranked the 
adv'ocates of free verse; with Masters those iKiets who, like Carl 
Sandburg (Chicae^o Poems, 1916; Cornhuskers, 1918; Smoke and 
Steel, 1923), found democracy and all its works, including 
industrialism, more truly poetical than the old themes. With Frost 
were h\ss rebellious writers who, like William Rose Benet (A/cr- 
r/innis from Cathay, 1913), Edna St. Vincent Millay (Renascence, 
1912; A Few Fifts from Thistles, 1920), Louis Untermeyer (ChaC 
leni^e, 1914), sought to put the American mood as they felt it 
into poetry that was original not so much in form as in its im¬ 
press of a living spirit. 

But in all these ymets, when at their best, realistic spirit (al¬ 
though by no means always realism), a willingness to cxyjeriment 
and a yvas,sinuate interest in the new develoynng America were 
evident. I’oetical criticism awoke wdih them and grew vociferous. 
Long poems appeared again, and new publications which, like 
Harriet Monroe's Poetry (1912), were given entirely to verse. 
Poetry societies were formed and poetry began again to be heard 
as well as read. Cultivated Americans added poetry to their read¬ 
ing lists, hut their rhythmic sense was blunted by disuse or 
stiffened by (onvention. and it was the novelty, not raucou.sness of 
free verse which called forth criticism, a fact rcspon.sible in part 
for the subsidence of the most yjromising movement in American 
yjoetry since the New Englanders of the igth century. 

Fiction,—The full effect of the transformations of the early 
19th century did not show it.self until after the World War. Ju.st 
before this yieriod Henry James had been writing the last and 
must comydex of his novels (The Golden Bov'l, 1904), and while 
he was to be reckoned as more cosmopolitan than American, his 
example was indicative of what was to happien in America. The 
American novel had a good tradition behind it, and in every jK-Miod 
there were sound examples where imagination and the reality 
which must always accompany a novel were happily blended. 
The chief effect of the awakening of a new artistic con.sciou.sncss 
in America and the breaking of the shackles of convention was to 
be seen in the fine series of novels of contemporary life in which 
Booth Tarkington (converted from pure romance), Edith 
Wharton, Joseph Hergesheimer and Willa Gather were beginning a 
more thorough-going study of the American scene than had been 
attempted before. This includes Booth Tarkington’s Penrod 
(1914), which, though a collection of short stories, has continuity. 
The Magnificent Ambersons (1918), Alice Adams (1921) and 
The Plutocrat (1927); Edith Wharton's The House of Mirth 
(1905), The Custom of the Country (1913) and The Age of In- 
nocence (1920); Willa Gather’s 0 Pioneers! (1913), The Song of 
the Lark (1915), My Antonia (igi8), A Lost Lady (1923) and 
Death Comes for the Archbishop (1927); Joseph Hergesheimer’s 
The Three Black Pennys (1917) and Java Head (1919). 


To these should be added the ironical and erotic stories of 
Janic.s Branch Cabell, Jurgen (1919), etc., in which the distin¬ 
guished preciosity of the ’90s made its last appearance in a blend 
with interc.sts of the new age. 

Thc.se novels (if we include Henry James’s) are more comyx‘- 
tenl in their craftsmanshij) than any of the past half century with 
the exception of the best of Howells, and are richer emotionally 
than his. Their kind was to grow in power and variety for another 
two decades, and in them is to be seen the fruition of that careful 
workman.shiy) and loving interest in the character tyyxjs of Ameri¬ 
can civilization which had been bred in the local-colour .short 
stories of the generation before. 

The short stor>’ was differently affected by the new currents 
of American life. It had begun as a filler for the magazines, had 
risen quickly into literature, and now began to descend toward 
journalism again. The standardizing of American life was accom¬ 
panied and accelerated by the vast growth in circulation of the 
magazine, and a resultant demand for short fiction. To this the 
short story responded in two ways. First, the craftsmanship 
which could make an interesting story out of 3,000 words was 
stcreotyyjcd, and soon began to be taught in college courses, so that 
anyone with a tale to tell could learn to put it in acceyitable form 
A flood of good stories flowed over the land, which, when reprinted 
in book form. j)roved to be not so good. Only occasional master¬ 
pieces. like Fklith Wharton’s Ethan Frame (191 r ), which is really 
a belated yihenomenon of the ’90s. stand out from the mass. .Sec¬ 
ondly, the most succe.ssful new writers wrote in strict con¬ 
formity with the needs of journali.sm. O. Henry (William Sydney 
Porter), in The Four Million (1906), borrowed the method whicli 
Aldrich and Bunner had used in the 19th century, and made 
stories of a popularity only to be compared w ith the romantic best 
sellers that preceded him. His influence was great upon short- 
story journalism, but has small relation to the changes in Ameri¬ 
can life which were retlectefl in the contemporary novel. 

Parallel Developments.—I'he swing from romance toward a 
harder intelicctualism and a more realist study of contemporary 
life as it was manifested in this transition literature was, indeed, 
a pha.se t)f the general change in the American mind. In journal¬ 
ism the democratizing and vulgarizing of the newspaper, which 
had bcRun some years before, was an efiect of better economic 
conditions for the chisse.s that had hitherto not read at all, and 
influenced literature only by breeding innumerable writers alert 
to catch and follow the ta.slc of the broadest American public. 
But new intellectual tendencies were evident even in the news¬ 
papers. The humorous column now began, with B.L.T. (Bert 
Leston Taylor) of the Chicago Tribune and Franklin P'. Adams 
and Don Marquis of New York, to take that edge of harder satire 
which was to characterize the new age. At about the .same time, 
the illustrated literary magazine, which had been America’s chief 
contribution to jxriodical literature, began to lo.se its vitality and 
give way to the new weeklies for men and women, like The Satur¬ 
day Evening Post, Time and The Literary Digest, which, with 
more journalism and less literature, became the staple reading of 
the American bourgeoisie. Beside the older magazines, came into 
existence new vehicles of thought, some of them, like The New 
Republic, created to express the intellectual unre.st of an American 
generation quickly outgrowing provincialism, others, like the re¬ 
vived Nation, organs of new social ideas, still others, like The YaJe 
Review, expressive of a new spirit in the American universities, 
which were now ready to leave their .si:)ecialization and take part 
in a reconstruction of American thinking. On the stage the change 
was even more marked, but as yet American talent took only a 
minor part, though it was in the.se years that New York began to 
rival London and Paris as a market for dramatic ideas. 

The Eisay and CrlticiatxL —^The essay, in wffiich American lit¬ 
erature, with Emerson and Thorcau, had shown great originality, 
was in the hands of conservatives. The graceful humour of Samuel 
McChord Crothers (Humanly Speaking, 1912), the caustic criti¬ 
cism of Agne.s Repplier (Counter Currents, 1916), were such 
as might emanate from highly civilized writers in any age. In 
criticism there was little revival until after the war, although 
from this period date |he first efforts to supply new grounds for 
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ju<lj;rn( nt ol c orUcmiJorar)- wriltTS, the work oi Van \\ytk Brooks 
iAmerua's Commit of Ai^r, J‘h ;1 Elias SpinRarn (Thr Arw 

Crilicistn, h;ii) and Randolph Bourne {Youth and Life, 1913). 
Academic criiicisn) was still concerned almost exclusively with 
literary history, and was notably uncritical of anything but facts. 
It ignored American literature, which, from the time of Poe and 
the great New iMiglanders until the post-war i)eriod, went without 
serious scruiiiu. A few accomjdished scholars of humanistic 
trend, such as VV. Brownell (American Prose Masters, 1909) 
and Paul Elmer More (Shelburne Essays, 1904-21 ). made distin¬ 
guished contributions in traditional fields, but there was little vi¬ 
tality in th(' criticism of contemporary literature. Note .should be 
made of the brilliant criticism of life, half literary, half philo- 
sojiliical, of (leorge Santayana (Winds of Doctrine, 1913, Char¬ 
acter and Opinions in the United States, An exception was 

James Huneker, whose highly coloured ob.servations on native 
and foreign writing in the New Wirk nc'wspapers had the virility 
and immediate interest which general criticism lacked (Prom¬ 
enades of an 1 mpressionist, 1910; Ivory, Apes and Peacocks, 
1915). 

WAR AND POST-WAR 

The World War of 1914-1S had a dominant effect upon Ameri- 
(an ideas, but mm h less upon .American imagination. In the first 
three* year^ of the contlic t. when the United States was a nonconi- 
b.ii.'int. a tlood of European writing was discharged upon the coun¬ 
try, and this w.is met by an equal ouliiouring of American writing 
upon Europc-an topics. Some of this writing was mere jiropa- 
ganda, but mm h of it, whatever its purpose, was a sincere attempt 
to understand (he Erench, the British and the German mind. It 
is difficult to over-estimate the effect of this co.smopolitan reading 
upon the American public. The intt'rest in foreign literatures. 
alread\’ spreading rapidl>’ in the transition period, was strength- 
c-ned. The \'e.irs immediately succeeding the war brought new de¬ 
velopments. whose importance is only now' becoming evident, 
d'here w.is, as after most wars, a sharp revival of nationalism. 
'Phis nationalism, however, was of a special character, in that it 
reflected the ine\itable contrast and compari.son which re.sultcd 
from a vast migration of Americans abroad and an almost 
ef|uall\- great inroad of Euro[)ean idc'as at home. 

The new nationalism took several forms. In the remarkable 
.series of works by Sinclair Lewis, Main Street (1920), Babbitt 
I i<;22 ), Arrou'smith (1925 ), Elmer Gantry (ic^j; ), the provincial 
self-.satisfaction of the prosperous, half-educated American, his 
decayed idealism, his aimless strenuosity. his perfunctory moral¬ 
ity were more bitterly .attacked than was cieser\'ed. A contrast 
with the proper attributes of a citizen of the world was the char¬ 
acteristic basis of these novels, in which respect they clo.sely re¬ 
semble the parallel work of II. G. Wells. Lewis’s Babbitt is per¬ 
haps the most important work in fiction of the whole j)eriod. 

The scene of Lewis’s novels is prevailingly the Middle West, 
and it is the emergence of the Mi.ssissippi valley (and later of the 
Old South) as a social milieu stimulativ’e of .serious fiction that 
is a second characteristic of this post-war nationali.sm. The dis¬ 
tinguishing feature in the novels, whether historical, like Herbert 
tjiiick’s Windemark's Folly (192: ), or psychological, like Eliza¬ 
beth Roberts’ Time of Man (1926), or expressionistic, like Glen¬ 
way Wescotl’s The Grandmothers (1927). or objective, like O. E. 
Rcilvaag’s Giants in the Earth (1927) is the self-consciousness of 
the authors as regards this middle America. They feel that it is 
the real .America, as the New Englanders before them had felt of 
New England, and their novels of farm life are intended to be. 
and are. studies in typical American problems 

A third aspect of the contemporary nationalism is the increased 
interest in the American past, American history' as a study for 
the general reader revived after a long eclipse with such books as 
were included in the "Chronicles of America" series. But in the 
decade since the war this interest has been greatly extended and 
has re^s^llted in a rewriting of the biographies of most of America’s 
famous men. and many fresh contributions to the truth about the 
American past. The social history of America was now* being writ¬ 
ten for the first time by such scholars as .Allan Nevins. James 


I Tru.slow Adams, Lewis Mumford, Charles Beard and Vernon Louis 
j Farrington. (See particularly Main Currents in American Thought 
[1927], by Farrington; The Golden Day [1926], by Mumford; 
The Rise of American Civilization by Charles and Mary Beard.) 
Many important studies of America's past, like the Education of 
Henry Adams (1918) by the historian of that name, A Son of the 
Middle Border (1917) by Hamlin Garland, and The Mauve Dec¬ 
ade (1926) by Thomas Beer, are so close to the field of psycho¬ 
logical fiction as to be almost indistinguishable from it. 

Naturalism. —Yet the chief change in American literature 
since the w'ar has had little to do with either the war or national¬ 
ism. It is a logical development of the revolt against Victorian 
conventions which began before 1910 and was international in its 
scope. One manifestation is the escai)e of .sex. The scientific 
training of .se\'eral generations has had much to do with this 
change in attitude, but there is also the determination of the 
realists to get at new* truths in human relationships, and the stim¬ 
ulus to all such desires resulting from the disillusions of war. Sex 
is not the dominant theme of important American literature in 
this period, but it is far more important and far more freely 
handled than ever before. The success of such books as Gertrude 
Atherton’s Black Oxen (1923), Dreiser’s American Tragedy 
(1925), Sherwood Anderson's Winesburg, Ohio (1919), Scott 
Fitzgerald’s This Side of Paradise (1920), must be set down in 
part to their treatment of sex problems. .A truer conception of the 
change, however, is attained if such books are regarded as an off¬ 
shoot of the interest which has created the new* psychology in 
which American scientists have taken a |)rominent jiart. The prob¬ 
lem has been to throw off all conventions and inhibitions so as to 
uncover the springs of the human machine. This, of cour.se, is a 
substitute for the earlier desire to find the nobler motives of man¬ 
kind, and is by no means necessarily an artistic advance. A'et the 
frank realism, and the minute study of normal, subnormal and 
abnormal phenomena which has resulted, have given rise to the 
halting but deeply iiKiving sketches of Sherwood Anderson as 
.surely as to the achievements of science. Inevitably this literature 
is thoroughly American for it is a study of actual Americans, 
whether apparently ordinary, as in the books just named, or ex¬ 
traordinary, as in the sonnet .se(|uence, Two Lives (1925), of Wil¬ 
liam Ellery Leonard, In the drama the same impulse has blended 
with an imaginative phantasN* that gives it less conviction perhaps 
but more beauty, as in the impressive scries of plays by Eugene 
O'Neill, particularly The Emperor Jones (1921). Anna Christie 
(1922) and Strange Interlude (1928). 

These interests are responsible for the appearance in American 
fiction of what the Erench in Zola’s day called naturalism. The 
farm no\els of the Middle West are prevailingly naturalistic in 
method. The desire to make a complete social, psychological and 
jihysical document is predominant in Theodore Dreiser. It is 
visibh* in such different writers as the story-tellers Fannie Hurst 
anti E^dna Eerber, in the carefully wrought backgrounds of Joseph 
Hergesheimer and in the studies of human appearance in Sher¬ 
wood Anderson. It is visible also in the meticulous backgrounds 
of the sentimental and standardized cinema pictures of the time. 

A last major phenomenon is the sophistication of America and 
particularly of the literature coming from New A^ork and Chicago. 
This is a natural concomitant of America’s share in world wealth 
and world leadership, and of its recent hospitality to foreign ideas. 
Sophistication is a rhetorical rather than a literary term, but 
in this in.stance it is used to describe a taste for wit. for pointed 
satire, for cynicism, for the subtleties of social contact when given 
the ease and lightness of literary form. 

On the stage it has led to fantastic satires and the admirable 
setting of the otherwise banal musical comedy; in the novel it is 
responsible for the witty brilliance of Thornton Wilder (The 
Bridge of San Luis Rey, 1927). the philosophic dialogues of John 
Erskine. the most noteworthy of which w’as The Private Life of 
Helen of Troy (1925L and the exquisite artificiality of Elinor 
Wylie’s Jennifer Lorn (1923); in poetry it can be seen in the in- 
tellectualism of Amy Lowell and T. S. Eliot (The Wasteland, 
1922). although other stronger influences enter here, and in the 
sharp-cut lyrics by Elinor Wylie (Black Armor, 1923); in the 
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essay in the trenchant iconoclasm of H. L. Mencken, an ardent 
conservative appealing to realists weary of naivete, progress and 
sentiment through his Prejudices (1919 seq.'). Most striking of all 
is the welcome which a sophisticated America gave to experi¬ 
mental literature, as Christopher Morley’s Thunder on the Left 
(1925) or John dos Passes’ Manhattan Transfer (1925). Even 
such poetry of experimental technique as Edward Estlin Cum¬ 
mings’ Tulips and Chimneys (1923) and such plays as John 
Howard Lawson’s Processional (1925) were widely discussed. 

These new currents in literature, and particularly the increasing 
interest in cvcr>^day life as a theme and in new forms of literary 
expression, have naturally brought with them a new vigour of 
criticism, signalized by the appearance of a new generation of 
critics who, like Van Wyck Brooks, recreate the American literary 
part in terms of a new concept of American histor\'. The Flower¬ 
ing of New Enj’land (1936); or like H. L. Mencken, clear away 
the rubbish of old conventions for the benefit of a new realist mid¬ 
dle class, or like Stuart P. Sherman, came out from the universi¬ 
ties to apply their knowledge of the continuous stream of litera¬ 
ture to the interpretation of new things. The founding of the new 
Dial in 1920, of The Literary Review of The New York Evening 
Post in 1920, afterwards carried on as The Saturday Review of 
Literature from 1924, and the appearance in 1925 of Books, the 
literarx’ supplement of The New York Tribune, were indicative 
of the new interest in critical opinion. 

The Short Story. —It is not so difficult to relate the course of 
the short story, America’s own invention, in the third decade of 
the century. While individuals, like Ruth Suckow {Iowa Interiors, 
1926), Sherwood Anderson [The Triumph of the Egg, 1921). 
Ernest Hemingway {Men Without 1927) and Ring Lard- 

ner (How to Write Short Stories, 1924) (who, like so many Ameri¬ 
can humorists is fundamentally a satirist} wrote short stories that 
broke away from the technical convention of su.spense and climax, 
the main stream of American short stories increased in volume 
without contributing much to the knowledge of American life or 
anything new to the art of fiction. Indeed the best writers, like 
Wilbur Daniel Steele (The Man U’ho Saw Through Heaven, 
1927 ), were clearly hampered by a technique of quick and vivid 
telling that made their most authentic work seem artificial. Even 
the careless reading public began to rebel against these pyrotech¬ 
nics, and the vogue of “confessions” in magazines that purported 
to give true stories may be a.ssigned as much to a distaste for the 
obviously worked-up story as to an innate love of scandal. 

The worldwide success of the American cinema picture is a 
literary phenomenon, even though the scenarios are seldom liter¬ 
ature. In substance, the stories belong almost exclusively to the 
type made popular 30 years earlier in the heroic romance, or to 
even more primitive forms of realistic melodrama. This is merely 
to say that the millions are a generation at least behind the 
thousands in their literary tastes, and crave certain fundamental 
emotional reactions without reference to time or taste. In other 
respects, however, cinema pictures are strictly contemporary. Like 
the short story, they have developed a technique so skilful and so 
stereotyped that there is no escape for a story once it enters the 
machine. Like the modern automobile, they represent great 
efficiency of appeal at small cost to the intellect, gained by 
careful standardization of emotional reactions. Finally, the read¬ 
ing habits of the American public were in this period definitely 
altered. They read more magazines and more magazine material 
in their new.spapers. The wide public of serni-literate readers be¬ 
came more critical of their fare, and while it cannot be said that 
they demanded better substance, they did require a more com¬ 
petent form. The general level of American writing, whether in 
books, periodicals or the press, was decidedly raised. “Fine writ¬ 
ing.” diffuseness, mere rhetoric, crudity of expression, became 
rarer in publications of general circulation. Only vulgarity in¬ 
creased. 

As for the more literate public who read books, their tastes and 
interests notably broadened. They were capable of buying nearly 
200.000 copies of Will Durant’s Story of Philosophy (1926), 
which was really a story of philosophers. They read more and 
more foreign books in translation, were intensely interested in 
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problems of psychology, and social development raised by such 
books as James Harvey Robinson's The Mind in the Making 
(1921), demanded biography, in which they liked the new satirical 
note, and in general proved that the craving for self-education, al¬ 
ways strong in America, was manifesting itself more widely than 
ever before. Magazines like The American Mercury and the rcin- 
vigorated Harper's of 1925 were devoted to this new' intcllcctual- 
ization of the American reader. 

Publishers’ lists were notably broader, and .sales of non-fiction 
books increased. 

The ’Thirties. —In spite of the vast changes in American life 
and thinking brought about by the great Depression, the ’30.S in 
America represent no new literar>’ period. On the contrary, as 
they begin to come into perspective, it becomes clear that they 
matured and perhaps completed the new kinds of writing devel¬ 
oped in the beginnings of the .swing toward realism. For example, 
the three most .successful novels of the decade. Anthony Adverse 
(1931) by Hervey Allen, Gone With the Wind (1936) by Mar¬ 
garet Mitchell, and The Good Earth (1931^ by Pearl S Buck, 
show for the first two historical romance deepened and strength¬ 
ened by historical scholarship and a jpsychological attitude that is 
thoroughly realistic, while The Good Earth is a crowning example 
of America looking at the world outside its borders. Again, the 
humorous, yet often deadly, satire of the columnists produced a 
masterpiece of character and custom study in Clarence Day’s 
Life With Father (1935V And in George Santayana’s The Last 
Puritan (1936), in The Late George Apley of John Marquand 
(1937), and Marjorie Kinnan Rawlings’s The Yearling (193S) 
one finds in a philosophic character study, in a novel of manners, 
and in a regional study of primitive life, the high competence in 
narrative already developed by Edith Wharton, Willa Gather, and 
Ellen Gla.sgow, become an American trait. In naturalism, how¬ 
ever, the decade of the ’30s was to go further The brutal, power¬ 
ful short stories of Ernest Hemingway—even his novels such as 
To Have and Have Not (1937) are really linked .short stories— 
and the frank studies of the underprivileged of John Steinbeck, Of 
Mice and Men (1937), The Grapes of Wrath (1939), have a core 
of sentiment, often passionate, which sharply distinguishes them 
from the coldness of a Howells or the dryness of a Dreiser. Like¬ 
wise, the erotic, mystical realism of William Faulkner strikes a 
new note in American fiction; and the frank narratives of sex and 
squalor of Erskine Caldwell, such as Tobacco Road (1932). have 
a vigour and warmth which has carried them into popularity. In 
these books a naturalism in which American reticence has com¬ 
pletely disappeared has become so widely read as to indicate that 
the realistic revolt has no further to go, and a reaction may be ex¬ 
pected. Nevertheless, the emotion with which these stories of 
American unfortunates arc charged, suggests that the great eco¬ 
nomic and social adjustments of the era of the New' Deal are likely 
to have a literature of force and beauty and jiopular appeal. Per¬ 
haps becau.se of the ob.session of the reading public with political 
and economical problems, American poetry of the lattr ’30.S has 
carried on, rather than become vitally significant. 

Conclusion. —It is clear that the history of American literature 
from the year 1900 on is meaningless w'ithout reference to the 
great social and intellectual changes which went on in the America 
of those decades. It is not an “age” in the literary .sense, in which 
a group of characteristic works can be selected to represent a char¬ 
acteristic genius. 

Rather, the most interesting, though not necessarily the most 
permanent, books, are those which most illustrate revolt, change, 
and discovery. 

If it is to be named at all it must be called an age of fiction, 
for the quick response to social and intellectual change is best 
represented in the fiction of the epoch. 

(H. S. C.) 

Bibliography. —^The materials arc as yet scanty. Sec The Modern 
American Writer's Series, Carl Van Doren’.s Contemporary American 
Novelists (1932), H. L. Mencken’s Prejudices (1919-24), Henry Seidel 
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Estimates (1929). Stuart P. Sherman’.s Points of View (1924), The 
Main Stream (1927), Critical Wood Cuts (1926), F. L, Patter’s A 
History of American Literature Since 1870 (1915), Percy Boynton’s 
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Some Contemporary Americans (1924and Afore Contemporary 
Americans (1927); see also The Cambridge History of American 
Literature (1917-21), 

AMERICAN LOCOMOTIVE COMPANY, a large 

manufac:turfT in (he United States of steam, electric and Diesel 
locomotives and locomotive accessories; springs, tires and wheels 
for locomotives and railway cars; Diesel engines for marine, sta¬ 
tionary and rail transj)orlation i)urposcs; complete oil refinery 
equipment including distilling, frai tionating and treating plants; 
heat exchange equiiinient. water jiijie lines, and fabricated plate 
work. Upon its iricoriKiralion under the laws of the. Stale of New' 
Mork on June 10, 1901, it aiquired hy purcha.se the plants and 
business of eight important locomofi\’e manufacturing concerns, 
all of wdiith had been in operaiion for many years, seven having 
been organized jtrior to (.S70, induding the Schenectady Locomo¬ 
tive Works, dating from i(S4«. In 1(104 the American Locomotiv'e 
C.'ompany acquired the Locomotive anfl Machine (Company of 
Montreal, Lt(.J , now (he Montreal Locomotive Works, Ltd.; and 
in i<;o.s it acf|uired tlu* Rogers Locomotive Works of Paterson, 
N.J. (organized in 1.S31 1. 

in 1(926 the company acquired the Railway Steel-Spring Com¬ 
pany, irn orporated in New Jersey. In the Mclnto.sh & Sey¬ 
mour Corporation of Auburn, N.^ .. was acquired, an old and well 
e.stablished (oncern noted for its modern lu.avy duty marine and 
stationary Uiesel engines. In i(9:^o, a new subsidi.iry. Alco Prod¬ 
ucts. ln<was organized. l’hi> subsidiary absorbed the heat ex¬ 
change etjuipnient business of the company and also ottered to the 
refining industry a complete service for the engineering, designing 
and construction of oil refineries, including distilling, fractionating 
and treating plants. These three wholly owned companies were 
merged with the parent company, and their bu.siness is conducted 
by the Railw.'iy SteebSjiring Division. Diesel Engine Division, 
.ind Alco Products Division of the American Locomotive Com¬ 
pany. In the company operated locomotive plants at 

ScheiUHtady. and Miantreal, Canada; construction of oil rc- 

lineries, heat exchange eiiuipment, water pipe lines, and fabricated 
|)late work plant at Dunkirk. N.N .; acce.ssories plant at Rich¬ 
mond, Va.; steel (ire and steel tired wheel, steel ingots, springs in 
lilanlP at Latrolx', I’a.; Montreal, Canada, and Chicago Heights, 
Ill.; and Diesel engine plant at ,\uburn. New York. When incor¬ 
porated in 1901 the comjiany had a capital stock of $50,000,000.00, 
consisting of 250.000 shares of 7Vri cumulative prefeured .stock 
and 250,000 sliares of common stock. In J0J() (the year that Rail¬ 
way Steel-Spring C.'ompany was acquired) the capital .stock was 
increased to 5M5.000 shares of 7'yr cumulative prefernxi stock 
(with [Kir value $100), and 770,000 shares of common slock with¬ 
out par value. At the close of 19:5s the company [los.sessed pr()[)- 
('Tty, less de[)ieiiaiion reserves, amounting to $55,800,735.06. 
'Fhe excess of current a.ssets over current liabilities was $15,261.- 
()o 6.47. The company had no loans payable and had in its I reus¬ 
ury 1^,951.118 04 in cash and marketable securities. 'J'he executive 
offices are in New York U'itv. (W. C. Di.) 

AMERICAN MEDICAL ASSOCIATION, a fedenicy of 

54 constituent Slate and territorial medical a.ssociaUons, was 
organized in 1847 In 1931), ihen^ were 114,000 members. The 
objects of the association are to [iromote the .science and art of 
medicine and the betierment of [lublic health. All policies of the 
association are established by its House of Delegates which meets 
once each year at the annual session 

The House of Delegates contains about 175 delegates, which 
means about one delegate for every 750 members. The delegates 
are chosen b\ the houses of delegates of the Stale medical societies 
which, in turn, are chosen by the variou.s county medical societies. 
The affairs of the as.sociation are conducted by nine trustees, 
representing various .sections of the country, elected two each 
year by the House of Delegates to serve a term of five years. 

In the headquarters oiYice of the association are departments 
which [iroduce the [lublicatioivs of the a.ssociation and also the 
.secretariats of the various councils. The councils of the associa¬ 
tion include pharmacy and chemistry, foods, physical therapy, 
medical education .and hc^spitals. industrial health, the judicial 
council, and the council on scientific a.ssembly. The bureaus of the 


association include those on legal medicine and legislation, health 
education, investigation, medical economics, and exhibits. The 
association also maintains a chemical laborator>' for the verifica¬ 
tion of the composition of pharmaceutical products, and a library 
which receives more than 1.500 medical periodicals. 

Significant achievements of these councils include assembling 
of data concerning every doctor, hospital, medical school or 
institution for graduate medical education in the United States 
There are also more than 300.000 cards, cross-indexing every form 
of quackery and charlatanism. Av\ailable also are some 3.000 
addressc.s on health for use on the radio. In the legal bureau 
are assembled all the laws and also all higher court decisions 
in the individual States having to do with medical practice and 
public health. 

Publications of the association include The Jourttal of the 
American Medical Association (weekly), Archives of Internal 
Medicine, American Journal of Diseases of Children, Archives of 
Pathology and Laboratory Medicine, Archives of Neurology and 
Psychiatry, Archives of Dermatology and Syphilology. Archives of 
Surgery, Archives of Otolaryngology, Archives of Ophthalmology, 
Quarterly Cumulative Index Medirus, and Hygeia, the Health 
Magazine (for the general public). The headquarters at Chicago, 
Illinois, emidoy more than 630 em[)loyecs, of whom approximately 
one-half are engaged in the printing and [lublishing work of the 
a.ssociation. 

Chietly notable among the accomplishments of the American 
Medical As.sociation are the standardization of medical education 
and of hospitals; the verification of the composition and claims 
made for ethical pro[)rictary remedies with the publication of an 
annual list; the publication of reports on ([uacks and on nostrums, 
W'hich have stimulated action by (iovernment otficials; co-opera¬ 
tion with the Federal (Government for providing physicians for 
medical .service during the World War and for similar pur[.)oses; 
the wides[)read dis.seniinalion of information on health, using news- 
[Kijiers, [leriodicals, hooks, and (he radio; the flevotion of a consid¬ 
erable [lortion of its funds to research, and (he development of ex¬ 
hibits for the various world’s fairs, health shows, and similar 
demon.sirations throughout the country. Much (1940) of its 
elfort is devoted to determining the present status of the cost and 
distribution of medical service and the development of plans for 
obtaining a wider distribution of good medical care. (M. IT.) 

AMERICAN NEWSPAPER PUBLISHERS’ ASSO¬ 
CIATION, an organization of newspajier pulilishers of the United 
Stales and Canada. It comprises about 500 of the leading new's- 
papers. The purpo.se of the organization is to standardize and 
stabilize the newspaper [lubli.shing business. Its activities are 
divided into three different divisions: fa) traffic; (6) labour; and 
to mechanical. (<;) The traffic department deals with matters 
(onnccted wiih the handling of freight. It employs an expert 
in transiiort who checks freight charges for the various members 
and assists in securing rebates where over-charges have been made. 
He also acts as a representative of the members in securing satis¬ 
factory service and proper adjustment of rates from various 
carriers. (/;) The labour dejiartment acts as the official repre- 
.sentative with the labour unions in making contracts and adjust¬ 
ing differences. It al.so operates what is called the open shop 
department which may be called upon for help in acute labour 
troubles but the association claims that this “i.s by no means a 
strike-breaking organization.” (r) The mechanical department 
acts in an advisory capacity for the mechanical problems that 
arise in printing. The as.sociation also maintains a collection de¬ 
partment and an information department. These are for the ex¬ 
clusive service of members. (H. E. A.) 

AMERICAN PSYCHOLOGICAL ASSOCIATION, 
INCORPORATED, THE, was founded on July 8, 1892, at a 
meeting held at Clark university, Worcester, Mass., attended by 
G. Stanley Hall, George S. Fullerton, Joseph Jastrow, William 
James, George T. Ladd, James McK. Cattell and J. Mark Bald¬ 
win as the original members. The first meeting was held at 
l^iladclphia in December of the same year, under the presidency 
of G. Stanley Hall, at which time 24 more members were elected. 
ITie object, as stated in the original constitution, was “to advance 
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psycholo;?y as a science,” and the association has never deviated 
from tills guidinp principle. Since the founding, annual meetings 
for the presentation of scientific papers have been held at the 
different psychological laboratories in December of ever>' year. 
The association was incorporated in the District of Columbia in 
19:5. Throughout its history the standard of membership has 
been maintained at a high level. To be admitted to membership, 
the degree of doctor of philosophy in psychology is necessary 
together with publication of an important contribution in the 
>ci(‘ntific journals. In 1924 the association introduced the grade 
of associate membership. 

The association publishes annually a year book and proceedings 
of the annual meeting and owns and publishes six p.sychological 
journals. The association in 19:8 had 534 members and 1O5 
associate members. 

AMERICAN RADIATOR & STANDARD SANI¬ 
TARY CORPORATION, a corporation directly and through 
a group of subsidiary companies manufacturing and supplying 
mechanical equipment for buildings, was organized in 1929 as a 
Delaware cor|>oration through a merger of the interests of the 
.\merican Radiator Company and the Standard Sanitary Manu¬ 
facturing Company. Together, these two companies have manu¬ 
factured more than half the heating and plumbing equipment in 
existence in the w'orld. 

'I'he American Radiator Company, manufacturers of heating 
and air conditioning equipment, was formed in 1892. by a merger 
of the Pierce Steam Heating Company, cstabli.shed in 1872, 
with the Michigan Radiator and Iron Company and the Detroit 
Radiator Company. The Standard Sanitary Manufacturing Com- 
{)any. manufacturers of [ilumbing fixtures, was organized in iSgg 
by merger of the Standard Manufacturing Company, formed in 
18S3, with six other companies, the Ahrens & Ott Manufacturing 
Company, Dawes and Myler, Buick and Sherwood Manufacturing 
Comiiany, Vollrath Manufacturing Company, Pennsylvania Bath 
Tub Company, and Cribben and Sex’ton. Both American Radiator 
Company and Standard Sanitary Manufacturing Company were 
dissolved on Jan. 31, 1939, and their assets taken over directly by 
American Radiator & Standard Sanitary Corporation. 

Subsidiary companies include American BlowTr Corporation, 
Canadian Sirocco Company, Ltd., C. F. Church Manufacturing 
Company, Detroit Lubricator Company, Dominion Radiator & 
Boiler Company, Ltd., Heating & Plumbing Finance Corporation, 
Kewance Boiler Corporation, Ross Heater & Manufacturing Com¬ 
pany. Inc., Standard Air Conditioning, Inc., Standard Sanitar>' 
Manufacturing Company, Ltd., and Standard Sanitary Manufac¬ 
turing Company of Mexico, S. A., in addition to 11 affiliatr.s in 
European countries. 

Factories maintained by the Corporation and its subsidiaries in 
the United States and Canada number 37, with 16 plants in Euro¬ 
pean countries. Sales branches arc maintained in 82 American and 
Canadian cities, and in 18 principal European cities. Products of 
the companies include heating, plumbing, and air conditioning 
equipment and .special industrial equipment. (H. M. Re.) 

AMERICAN RAILS, a term used on the London Stock 
Exchange to describe the stock and bonds of the United States 
railways, which are dealt in by a distinct market. The shares and 
bonds of American railroads are issued in a way which almost 
constitutes them bearer securities, for they bear a transfer form 
on their backs. {Sec Stock Exchange.) 

AMERICAN RAILWAY EXPRESS, THE, Rail 
w’AY Express Agency, Inc., The. 

AMERICAN REVOLUTION, THE (1775-1781 ), knowo 
also as the American War of Independence. This war, by which 
the United States definitely separated themselves from the Brit¬ 
ish connection, began with the affair of Lexington in Mas.sachu- 
setts, on April 19, 1775, and was virtually ended by the capitula¬ 
tion of Cornwallis at Yorktown, Va., on Oct. 19, 1781. In this 
article the progress of the war itself is alone considered, its 
political side being treated under United States: History. From 
a military standpoint as well as politically it was a conspicuous 
and instructive conflict. It was conspicuous as being the most 
famous sthjggle in history where colonial dependencies defeated 


their mighty parent state, though the powerful aid of France, 
Spain and Holland must never be forgotten. It was instructive 
as presenting exceptional conditions and consequent errors in 
the attempt to break down the revolt. The reasons for Great 
Britain’s failure appear in the progress of the war, which assumed 
two distinct stages; operations in the north, followed by operations 
in the south. In point of time and energy military activity was 
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The first armed conflict of the revolution, a skirmish at lcx- 

INGTON ON APRIL 19. 1775. BETWEEN THE ‘'MINUTEMEN” UNDER CAPTAIN 

JOHN PARKER AND BRITISH REGULARS UNDER MAJOR JOHN PITCAIRN 

about equally divided between these two fields. As the naval 
oi)eration5 in connection with the war have a European interest 
as well, they are dealt with in a separate section. 

Land Operations. —^To strike at the rebellion first in the 
north was natural and inevitable. To King George and his min¬ 
istry, Massachusetts was the hotbed of disloyalty, the head and 
front of opposition to their colonial policy, and there coercion 
.should begin. It was also a convenient point for a prompt display 
of authority, as the towm of Boston was the headquarters of 
Gen. Gage, recently appointed royal governor of Mas.sachusetts 
and commander of the king’s troops in North America. He had 
with him four regiments of regulars, the initial force with which 
to overawe the restless and defiant population in his vicinity. 
While Gage is to be credited with advising his government that 
not less than 20,000 men would be necessary for the work in 
hand, he proceeded after some delay to suppress warlike prepara¬ 
tions near Boston. His first determined effort brought about the 
skirmish of April 19, 1775 {see Lexington), in which a detach¬ 
ment sent to seize some military stores collected at Concord 
suffered heavily at Lexington, Concord and other places, at the 
hand.s of the surrounding militia. This encounter roused the New 
England colonies, and in a few days some 16,000 of their towns¬ 
men marched in small bands upon Boston to protest against and 
resist further incursions; and in this irregular body we have the 
nucleus of the colonial forces which carried the war through. A 
noteworthy incident of the Lexington affair, and characteristic 
of the attitude which the provincials had maintained and con¬ 
tinued to maintain for another year, was the official representation 
to the king that the regulars were the first to fire, and that the 
colonials returned the fire and fought through the day in strict 
defence of their rights and homes as Englishmen. Who actually 
fired the first shot, no man knows. They repeated their pro¬ 
fessions of loyalty to his majesty and the principles of the Engli.sh 
constitution. Conscious, nevertheless, that a struggle impended, 
they instantly sent word to all the other colonies, whose whig 
elements sympathetically responded to the alarm. The war had 
opened. 

The home government extended its precautions and prepara¬ 
tions. General (Sir) William Howe, who succeeded Gage in the 
chief command In October, and Gens. (Sir) Henry Clinton and 
John Burgoyne were sent out at once with reinforcements. Corn¬ 
wallis followed later. These four generals were identified with 
the conduct of the principal operations on the side of the British. 
The force at Boston was increased. The American Congress at 
Philadelphia, acting for the 13 colonies, voted general defensive 
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mcHSurr.s, called out troops and appointed George Washington 
of V'irginia (ommandcr-in-chief. Before he reached the camp 
forming around Boston, a second and more important collision 
took place. On June 17, 1775, occurred the battle of Bunker 
Hill in which, although victorious, the British suffered 

heavily, losing one-third of their force in storming the hastily 
constructed linc.s of the “rebels.” In moral effect the battle 
proved anything but a defeat to the Americans, who now drew a 
cordon of works around Boston, hemming Howe’s army in a con¬ 
tracted, and, as it proved, untenable, position. On July 3, Wash¬ 
ington took command of the American army at Cambridge and 
proceeded with what is known as the “siege of Boston,” which was 
marked by no .special incident, and closed with the American 
seizure of Dorchester Height.s and the evacuation of the town by 
the British on March 17, 1776, Howe sailing away to Halifax, 
Nova Scotia. While the main intcre.st centred at this point, the 
year 1775 was marked by two enterprises elsewhere. Fort Ticon- 
deroga, the key to the pa.ssage of Lakes George and Champlain 
to Canada, was surprised and taken on May 10 by a small band 
under Col. Ethan Allen, while Col, Benedict Arnold headed an 
expedition through the Maine woods to effect the capture of 
Quebec, where Sir Guy Carleton commanded. Arnold joined 
Gen. Richard Montgomery, who was already near the city, and 
the combined force assaulted Quebec on Dec. 31, only to meet 
with complete defeat. Montgomery was killed and many of his 
men taken prisoners. Demonstrations against Canada were soon 
discontinued, Arnold drawing off the remnant of his army in 
May 1776. 

T’he events of 1775, though partly favourable to America, were 
but a prelude to the real struggle to come. For the campaign of 
1776 both sides made extensive preparations. To the home gov¬ 
ernment the purely military problem, although assuming larger 
dimensions and more diflicullies, still .seemed to admit of a simple 
solution, namely, to strike hard where the rebellion was most 
active and capable of the longest resistance. Defeated there, it 
would quickly dissipate in all quarters. As much more than one- 
half of the population and resources of the colonists lay north of 
Chesapeake Buy—New England alone having an estimated popu¬ 
lation of over 706,000 pcrson.s—it was only a que.stion as to what 
l)oint in this area should be made the future ha.se of operations. 
Largely upon the representations of Howe, Burgoyne and others, 
it was determined to shift the field from Boston to New York 
city, from there to hold the line of the HucKson river in co-opera¬ 
tion with a force to move down from Canada under Carleton and 
Burgoyne, and thu.s effectually to isolate New England. 

Upon this plan the new camywign opened in June, 1776, Howe, 
heavily reinforced from home, sailed on June 10 from Halifax 
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The BRITISH FLEET UNDER AOMIRSL HOWE AT ANCHOR IN NEW YORK 
HARBOUR JUST AFTER THE BATTLE OF LONO ISLAND 

to New York and on July 5 encamped on Staten Island. Wash¬ 
ington, anticipating this move, had already marched from Boston 
and fortified the city. His left flank was thrown across the East 
river beyond the village of Brooklyn, while his front and right 
on the harbour and North or Hudson river were open to a com¬ 
bined naval and military attack. The position was untenable 
since the British absolutely dominated the waters about Manhat¬ 
tan. Howe drove Washington out of New York, and forced the 
abandonment of the whole of Manhattan Island by three well- 


directed movements upon the American left. On Aug. 22 he 
crossed the Narrows to the Long Island .shore with 15,000 troops, 
increasing the number to 20,000 on the 25th, and on the 27th 
surprised the Americans, driving them into their Brooklyn works 
and inflicting a loss of about 1,400 men. Among the prisoners 
were Gens. J. Sullivan and W. Alexander. {Sec Long Island.) 
Howe has been criticized, rightly or wrongly, for failing to make 
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The LANDING OF THE BRITISH FORCES IN NEW JERSEY 
After the cepture of Ft. Washington In Now York the British crossed the 
Hudson under the Palisades and pushed across New Jersey with designs 
on Philadelphia 

full u.se of his victory. Washington skilfully evacuated his Brook¬ 
lyn lines on the night of the 2Qth, and in a measure relieved the 
depression which the defeat had produced in his army. On Sept. 
15, Howe crossed the East river above the city, captured 300 of 
the militia defending the lines and occupied the city. Washing¬ 
ton had withdrawn his main army to the upper part of the island. 
A skirmish, fought the next day, oppo.site the west front of the 
present Columbia university, and known as the affair of Harlem 
Heights, cost the British a loss of 70 of their light infantry. 
Delaying until Oct. 12, Howe again moved forward by water into 
Westche.ster county, and marching toward White Plains forced 
another retreat on Washington. In the fight on Chatterton Hill 
at the Plains, on Oct. 28, an American brigade was defeated. 
Instead of pressing Washington further, Howe then returned to 
Manhattan Island, and, Nov. 16, captured Fort Washington with 
nearly 3,000 prisoners. This was the heaviest blow to the 
Americans throughout the war in the north. The British then 
pushed down through New Jersey with designs on Philadelphia. 
Washington, still retreating with a constantly diminishing force, 
suddenly turned upon Lieut.-Col. Rail’s advanced corps of Hes¬ 
sians at Trenton on Dec. 26, and captured nearly 1,000 prisoners. 
This brilliant exploit was followed by another on Jan. 3, when 
Washington, again crossing the Delaware, outmarched Cornwallis 
at Trenton, and marching to his rear defeated three British regi¬ 
ments and three companies of light cavalry at Princeton, New 
Jersey. Marching on to Morristown, Washington encamped there 
on the flank of the British advance in New Jersey, thus ending the 
first campaign fought on the new issue of American Independ¬ 
ence, w’hich had been declared on July 4, 1776. 

While these closing successes inspirited the Americans, it was 
undeniable that the campaign had gone heavily against them. 
Having raised a permanent force for the war called the Conti¬ 
nental Line, they awaited further operations of the enemy. Fol¬ 
lowing up the occupation of New York, Howe proceeded in 1777 
to capture Philadelphia. Complete success again crowned his 
movements. Taking his army by sea from New York to the head 
of the Chesapeake, he marched up into Pennsylvania, whither 
Washington had repaired to watch him, and on Sept. 26 entered 
the city. The Americans attempted to check the advance of the 
British at the river Brandywine, where an action occurred on the 
nth resulting in their defeat {see Brandywine); and on Oct. 
4, Washington directed a well-planned attack upon the enemy’s 
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ramp at Germantown on the outskirts oi the city, but failed of 
success. (See Germantown.) 

Howe’s victorious progress in Pennsylvania was neutralized by 
disasters farther north. Indeed his whole expedition to seize “the 
enemy’s capital” was nothing less than an abandonment of an 
expedition from the north with which he was expected to co¬ 
operate. Clinton, whom he left at New York, protested against 



FROM "ANNALS OF PHILAOCLPHIA," ISSO 


BRITISH BARRACKS AT PHILADELPHIA DURING HOWES OCCUPATION 

this folly to the last. Lord George Germain in England was only 
in part to blame. Burgoyne marched from Canada in June 1777, 
with a strong expeditionary force, to occupy Albany and put him¬ 
self in touch with Howe who was expected to come up the Hud¬ 
son. Driving the Americans under Gen. Arthur St. Clair out of 
Ticonderoga, and making his way through the deep woods with 
difficulty, he reached the Hudson at Fort Edward on July 30. 
Gen. Philip Schuyler, commanding the Americans in that quarter, 
retreated to Stillwater, 30m. above Albany, barricading the roads 
and impeding Burgoyne’s progress. Unjustified dissatisfaction 
with his conduct led Congress to replace Philip Schuyler by 
Gen. Gates. On Aug. 13, Burgoyne despatched a force to Ben¬ 
nington, Vt., under the German colonel Friedrich Baum, to cap¬ 
ture stores and overawe the country. On the i6th Baum was 
attacked by Gen. John Stark with the militia from the sur¬ 
rounding country, and was overwhelmed. Col, Breyman, marching 
to his relief, was also routed. The misfortune cost the British 
1,000 men. Equally unfortunate was the fate of an expedition 
sent under Col. Barry St. Leger to co-operate with Burgoyne by 
way of the Mohawk Valley. On Aug. 16 he was met at Oriskany 
by Gen. Nicholas Herkimer and forced to retreat. Despite these 
disasters Burgoyne pushed south to Stillwater, where he was 
defeated by Gates’s improvised army of continentals and militia 
in two battles on Sept. 10 (Freeman’s Farm) and Oct. 7 (Bemis’s 
Height). On the 17th he was forced to surrender. (See Sara¬ 
toga, Battles of.) This disaster was followed by the alliance 
between America and France in 1778, and later by the addition of 
Spain and Holland to England’s enemies—events of far-reaching 
importance. 

A noteworthy movement, in 1778-79, was the expedition of 
George Rogers Clark, under the authority of the State of Virginia, 
against the Britbsh posts in the north-west. With a company of 
volunteers Clark captured Kaskaskia, the chief post in the Illi¬ 
nois country, on July 4, 1778, and later secured the submission of 
Vincennes, which, however, was recaptured by Gen. Henry Hamil¬ 
ton, the British commander at Detroit. In the spring of 1779 
Clark raised another force, and recaptured Vincennes from Hamil¬ 
ton. This expedition did much to free the frontier from Indian 
raids, gave the Americans a hold upon the north-west, of which 
their diplomats probably took advantage in the peace negotiations, 
and later, by giving the States a community of interest in the 
western lands, greatly promoted the idea of union. 

In 1778 Sir Henry Clinton succeeded Howe in the chief com¬ 
mand in America. With fewer resources than his predecessor, he 
could accomplish practically nothing in the north. In June, 
1778, he evacuated Philadelphia, with the intention of concen¬ 
trating his force at New York. Washington, who had passed the 
wnter at Valley Forge, overtook him at Monmouth, N.J., and 
in an action on June 28 both armies suffered about equal loss. 
Thereafter (except in the winter of 1779, at Morristown) Wash¬ 
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ington made West Point on the Hudson the hcadciuarters of his 
army, but Clinton avowed himself too weak to attack him there. 
In 1779 be attempted to draw Washington out of the highlands, 
with the result that in the manoeuvres he lost the garrison at 
Stony Point, 700 strong, the position being stormed by Wayne 
with the American light infantry on July 16. During the summer 
Gen. J. Sullivan marched with a large force against the Indians 
(all the Iroquois tribes except the Oncidas and part of the Tus- 
caroras siding with the British during the war) and against the 
Loyalists of western New York, who had been committing great 
depredations along the frontier; and on Aug. 29 be indicted a 
crushing defeat upon them at Newtown, on the site of the present 
Elmira. In addition several Indian villages and the croi)s of the 
Indians were destroyed in the lake region of western New York. 

Meanwhile the co-operation of the French became active. In 
July Count Rochambeau arrived at New'port, R.I., occupied by 
the British from 1776 to the close of 1779. An unsuccessful 
attempt was made to drive them out in 1778 by the Americans 
assisted by the French admiral d’Estaing and a French corps. 
The year 1780 is also marked by the treason of Gen. Benedict 
Arnold (q.v.), and the consequent execution of Major Andre. 
Minor battles and skirmishes occurred until in Aug. 1781 Wash¬ 
ington undertook the project of a combined American-French 
attack on Cornwallis at Yorktown, Va., the success of which was 
decisive of the war (see p. 801). 

Campaign in Georgia.—The inadequate results of the Brit¬ 
ish campaigns against the northern colonies in 1776 and 1777 led 
the home Government to turn its attention to the weaker colonies 
in the south. Operations in the north were not to cease, but a 
powerful diversion was now to be undertaken in the south with 
a view to the complete conquest of that section. Success there 
would facilitate further movements in the north. An isolated 
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BY COUBTIST OF HARPtR AND BROTHtRC 

Washington and steuben at the American encampment at valley 

FORGE WHERE WASHINGTON. OSING STEUBEN AS MILITARY INSTRUCTOR. 
PREPARED HIS ARMY FOR THE FINAL CAMPAIGNS 

attack on Charleston, S.C., had been made by Sir Henry Clinton 
and Sir Peter Parker as early as June 1776, but this was foiled 
by the spirited resistance of Gen. William Moultrie; after 1778 
the southern attempts, stimulated in part by the activity of the 
French in the West Indies, were vigorously sustained. On Dec. 
29 of this year Col. Archibald Campbell with an expeditionary 
corps of 3,500 men from Clinton’s army in New York, captured 
Savannah, Ga., defeating the American force under Gen. Robert 
Howe. In the following month he pushed into the interior and 
occupied Augusta. Gen. Benjamin Lincoln, succeeding Howe, 
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undertook to drive the British out of Georgia, but Gen. Augustine 
i*rcvost, who had commanded in Florida, moved up and comiK‘lle( 
Lincoln to retire to Charleston, Frevost, making Savannah hii 
headquarters, controlled Georgia. In Sept. 1779 he was besiegc( 
by Lincoln in conjunction with a French naval and military forc< 
under Admiral d’listaing, but successfully refuelled an assault (Oct. 
9), and Lincoln again fell back to Charleston. In this assauli 
Count Casimir Pulaski, on the Amernan side, was mortally 
wounded. 

The prestige thus won by the British in the south in 1779 was 
iriimen.sely increased in the following year, when they victoriou.sly 
swept up through South and North Carolina. Failing to achieve 
uny advantage in the north in 1779, Sir Henr>' Clinton, under in¬ 
structions from his goxernrnent. him.self headed a combined mili¬ 
tary and naval expedition southward. He evacuated Newport, 
R.I. (Oct. 25}, left New York ir» command of the German general 
Wilhelm von Knyphauseri, and in December .sailed with 8,500 men 
to join Prevost at Savannah. Cornwallis accompanied him, and 
later Lord Kawdon joined him with an additional force. Marching 
uimn Charlc.ston, Clinton cut off the city from relief, and after 
a brief siege compelled Lincoln to surrender on May 12. (Sre 
Charleston.) The loss of this place and of the 5,000 troops 
included in the surrender was a serious blow to the American 
cause. 'I'he apparent submi.ssion of South Carolina followed. In 
June Clinton returned to New York, leaving Cornwallis in com¬ 
mand, with instructions to reduce North Carolina also. Meanwhile 
an active and bitter partisan warfare opened. The British advance 
had been marked by more than the usual destruction of war; the 
Loyalists rose to arms; the Whig population .scattered and with¬ 
out much organization formed group.s of rillemen and mounted 
troopers to harass the enemy. Little mercy was shown on either 
side. I'he dashing rider. Col. Baruistre Tarleton, cut to pieces 
(April T.:}, 1780) a detachment of Lincoln’s cavalry, and followed 
it up by practically destroying Buford’s Virginia regiment near 
the North Carolina border. On the other hand, daring and skil¬ 
ful leaders such as Francis Marion and Thomas Sumter kept the 
.spirit of resistance alive by their sudden attacks and .surprises 
of British outposts. Hanging Rock. Ninety-Six, Rocky Mount and 
other affair.s brought their prowess and devotion into notice. By 
the month of Aug. 1780, with the main British force encami>ed 
near the North Carolina line, the field seemed clear for the next 
advance. 

The threatening situation in the Carolinas alarmed Congress 
and Washington and measures were taken to protect the dis¬ 
tressed section. Before Cornwallis could be brought to bay he 
was faced successively by four antagonists—Gens. Gates, Greene, 
Lafayette and Washington. They found in him the most capable 
and dangerous opponent of the war. Greene called him “the 
modern Hannibal,” With Lincoln's surrender of nearly all the 
Continental soldiers in the south, a new force had to be. sujiplied 
to meet the British vi'terans. Two thousand men, mainly the 
Maryland line, were hurried down from Washington's camp under 
Johann de Kalb; Virginia and North Carolina put new men into 
the field, and the entire force was jilared. under command of 
Gen. (jates. Gates marched towards Camden, S.C., and on Aug. 
16 encountered Cornwallis near that place. Each army by a night 
march attempted to surprise the other, but the British tactics 
prevailed, and Gates was utterly routed. The reputation he had 
won at Saratoga was ruined on the occasion by over-confidence 
and incompetence; De Kalb was killed in the action, Gen. Greene, 
standing next to Washington as the ablest and most trusted officer 
ot the Revolution, succeeded Gates. Cornwallis marched leisurely 
into North Carolina, but before meeting Greene some months later 
he suffered the loss of two detachments sent at intervals to dis- 
[)erst‘ various partisan corps of the Americans. On Oct. 7, 1780, 
a force of 1,100 men under Major Patrick Ferguson was sur¬ 
rounded at King’s Mountain, S.C., near the North Carolina line, 
by bands of riflemen under Cols. Isaac Shelby, James Williams, 
William Campbell and others, and after a desperate fight on the 
wooded and rocky slopes, surrendered. Ferguson himself was 
killed. On Jan. 17, 1781, Gen. Daniel Morgan was attacked at 
Cowpeni, south-west of King’s Mountain, by Col. Tarleton with 


his legion. Both were leaders of repute, and a most stirring action 
occurred in which Morgan, with Col. William Washington leading 
his cavalry, practically destroyed Tarleton’s corps. Despite thi' 
weakening his army suffered by these losses, Cornwallis marched 
rapidly through North Carolina, giving Greene a hard chase nearly 
to the Virginia line. On March 15 the two armies met at Guilford 
court hou.se (near the present Greensboro, N.C.) and a virtually 
drawn battle was fought. The British, by holding their ground 
with Ihcir aetustomed Icnadfy when engaged with superior num¬ 
bers, were tactically victors, but were, further weakened by a loss 
of nearly 600 men. Greene, cautiously avoiding another Camden, 
retreated with hi.s forces intact. With his small army, less than 
2,000 strong, Cornwallis declined to follow Greene into the back 
country, and retiring to Hillsborough, N.C., raised the royal 
slandarcj, offered protection to the inhabitants, and for the 
moment appeared to be master of Georgia and the two Carolinas. 
In a few weeks, however, he abandoned the heart of the State and 
marched to the coast at Wilmington, N.C., to recruit and refit 
his command. 

At Wilmington the British general faced a serious problem, the 
solution of which upon his own responsibility unexpectedly led 
to the close of the war within seven months. Instead of remain¬ 
ing in Carolina he determined to march into Virginia, justifying 
the move on the ground that until Virginia was reduced he could 
not firmly hold the more southern Slates he had just overrun. 
This decision was subsequently sharply criticized by Clinton as 
unmilitary, and as havdng been made contrary to his instructions. 
To Cornwallis he wrote, in May; “Had you intimated the proba¬ 
bility of your intention, I should certainly have endeavoured to 
;top you, as 1 did then as well as now consider such a move likely 
to be dangerous to our intere.sts in the Southern Colonies.” The 
danger lay in the suddenly changed situation in that direction; 
as Gen. Greene, instead of following Cornwallis to the coast, 
boldly pushed down towards Camden and Charleston, S.C., with 
a view to drawing his antagonist after him to the points where he 
was the year before, as well as to driving back Lord Rawdon, 
whom Cornwallis had left in that field. In his main object, the 
recovery of the southern States, Greene succeeded by the close of 
the year; but not without hard fighting and repeated reverses. 
‘We fight, get beaten, and fight again,” were his words. On April 
25, 1781, he was surprised in his camp at Hobkirk’s Hill, near 
Camden, by Lord Rawdon and defeated, both sides suffering 
about an equal loss. On May 22 he attempted to storm the 
strong British post at Ninety-Six but was repulsed; and finally on 
Sept. 8 he fought the last battle of the war in the lower southern 
States at Eutaw Springs, S.C, In the first part of the action 
Jreene was successful after a desperate conflict; in the pursuit, 
however, the Americans failed to dislodge the British from a 
stone house which thc^^ held, and their severe loss in both engage¬ 
ments was over 500 men. The British lost about 1,000, one-half 
of whom were prisoners. Better success attended the American 
partisan operations directed by Greene and conducted by Marion, 
Sumter, Andrew Pickens, Henry Lee and William Washington. 
They fell upon isolated British posts established to protect the 
Loyalist population, and generally captured or broke them up. 
Rawdon found himself unable with his diminishing force to cover 
he country beyond Charleston; and he fell back to that place, 
leaving the situation in the south as it had been in the early part 
of 1780. On the American side, Greene was hailed as the deliverer 
of that section. 

Yirginia Campaign. —Cornwallis, meantime, pursued his Vir¬ 
ginia project. Leaving Wilmington, N.C., on April 25, 1781, he 
‘ached Petersburg on May 20. There he found British detach¬ 
ments, 2,000 strong, composed of troops whom Clinton had sent 
down separately under Gens. Benedict Arnold and William Phillips 
0 establish a base on the Chesapeake, as a diversion in favour of 
he operations of Cornwallis in the Carolinas. Virginia at the 
moment presented a clear field to the British, and they overran 
:he State as far north as Fredericksburg and west to Charlottes¬ 
ville. At the latter place Jefferson, governor of the State, barely 
‘Scaped capture by Tarleton’s men. A small American force under 
..afayettc, whom Wayne reinforced during the summer, partially 
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checked the enemy. At Green Spring, near Jame.stown Island, 
Lafayette boldly attacked his antagonist on July 6, but had to 
save himself by a hasty retreat. Early in August Cornwallis 
retired to Yorktown to rest and await developments. There he 
fortified himself, and remained until the Ameriain-French military 
and naval combination, relerrcd to on p. 799, appeared and com¬ 
pelled his surrender. {See Yorktown.) 

With this event war operations ceased. Preliminary articles 
of peace, signed on Nov. 30, 1782, were followed by a definitive 
treaty concluded on Sept. 3, 1783. Charleston, S.C., was evacu¬ 
ated late in 1782; New York on Nov. 25, 1783. The reasons of 
Great Britain’s misfortunes and failure may be summarized as 
follows: Misconception by the home Government of the temper 
and reserve strength of her colonists, a population mainly of good 
Engli.sh blood and instincts; disbelief at the outset in the proba¬ 
bility of a protracted struggle covering the immense territory in 
America; consequent failure to despatch sufficient forces to the 
field; the safe and Fabian generalship of Washington; and finally, 
most decisive of all, the French alliance and European combina¬ 
tions by which at the close of the conflict Britain was without a 
friend or ally on the continent. 

ItiBi.iOGRApiiv.—Though now sadly out of date, (he most ex- 
hau.stive reference work for this period is vol. vi. of Winsor’s Narra¬ 
tive and Critical History of America (Boston, 1 * 887 ) . Its nine chapters, 
I)repared by different writers, give a complete review of the struggle, 
both military and naval, and each closes with numerous illustrative 
notes, editorial criticisms and a full li.st of authorities. The volume 
is interspersed, far more extensively and richly than any other 
treatise on the war, with reproductions of contemporary plan.s, map.s, 
documents, portraits and prints. Supj)lementing Wimsor and bring¬ 
ing the material down to recent date is C. H. Van Tyne’s American 
Revolution (Harper’s “Am. Nation” Series, 1905), chap, xviii., on 
bibliographical aids and authorities. General histories of the war 
are mainly of American authorship, such as: George Bancroft’s 
History of the United Slates (Boston, 18K3-85) which, in spite of 
minor errors of fact and judgment, will remain standard; J. Fiske’s 
American Revolution (Boston, 1891); Carrington’s Battles of the 
American Revolution ( 1876 ) is a critical study by a military officer; 
B. J. Lossing’s Pictorial Field Book of the Revolution (1850-59) is 
not always accurate, but preserves local traditions and details. Mono¬ 
graphs on single events or camjiaigns abound: A. French, The Day 
of Concord and Lexington (1925); H. Murdock, Bunker Hill; 
Dawson’s papers on Ticondcroga, “.Storming of Stony Point,” etc. 
G866 - ) ; Johnston’s “Campaign of 1776 around New York” (L.I. 

Hist. Sor., X 877 ), “Yorktown Campaign” (1881), etc.; Sargent’s Life 
of Major John Andr^ (Boston, iHOi), one of the best Revolutionary 
biographies; Gen. William Stryker’s Battles of Trenton and Princeton 
(Boston, 1898) ; and The Battle of Monmouth; Justin Smith, Struggle 
for the i 4 ih Colony ( 1907 ) ; and others mentioned in Winsor, Van 
Tyne and Channing. English w orks arc Lord Mahon’s History of Eng¬ 
land, vol. vi.; Sir George O. Trevelyan’s American Revolution, a new 
study of cabinet and parliamentary politics of the period, with review 
of the military events; Hon. J. W. Fortescue, History of the British 
Army, vol. iii. (1902) ; H. Belcher, The First American War, Vol. i., ii.; 
F. J. Huddleston, Gentleman Johnny Burgoyne; H, Nickerson, The 
Turning Point of the Revolution; Lccky, A History of England in the 
iStfi Century (1903) ; Burgoyne’s State, of the Expedition from Canada 
in Tjyy ( 1780 L The naval Warfare is best studied in G. W. Allen, A 
Naval History of the American Revolution (1913) ; C. O. Paullins, 
Navy of the American Revolution (1906); Captain Mahan, Major 
Operations of the Navies in the War of Independence (1913). 

(H. P. J.; C. H. Van T.) 

THE WAR AT SEA 

The largely economic origin of the American Revolution took 
on a prominently maritime aspect in its early phases. Heavily in 
debt from recent wars, England was also faced with a constantly 
increasing demand for overseas rnarkets and marine expansion, on 
account of the “industrial revolution” through which she was then 
passing. Beginning in 1 764 a series of laws were passed by par¬ 
liament having in view both the raising of revenue through taxing 
the sea-borne imports of the colonies, and the favouring of Eng¬ 
lish maritime trade by discriminations against colonial shipping. 
Laws looking solely to the latter object had been in existence for 
many years, but custom had given them little attention, and a 
large prosperous colonial merchant marine had grown up on a 
technically illegal trade and bad become an important element in 
the economic structure of the colonies. Consequently the enforce¬ 
ment of these “Navigation Acts” was the cause of much hardship 


and resentment in America. As early as 1764 British schooner 
so engaged w'as fired on in Rhode Island waters. In 1769 Ibe 
sloop “Liberty,” similarly employed, was seized and burnt at 
Newport. Such incidents became more common as British coer* 
cive measures increased, and when war finally broke there was 
a popular uprising on the sea quite comparable to that on land- 

The on.set of the Revolution found the colonies with no naval 
forces whatever, but with a large maritime population, and many 
merchant vessels commonly employed as the principal means of 
transport for both domestic and foreign trade. This merchant 
service was familiar not only with the sea, but also with warfare. 
Colonial ships and seamen had taken a prominent part in the large 
naval exiR-diliuns against Cartagena and Louisburg, had engaged 
in privateering during the more recent French war, and even dur¬ 
ing peace had habitually gone armed as a protection against 
pirate.s. In 1775 h was therefore natural that considerable num¬ 
bers of colonial merchant vessels should turn to privateering; a 
general practice which was continued on a large scale until the 
close of the war, under legal authorization of individual colonies 
and of the Continental Congress. Records are incomplete but 
indicate that well over 2,000 private armed ve.ssels were so em¬ 
ployed during the course of the war, carrying upwards of 18,000 
guns and 70.000 men. In addition, several of the colonies organ¬ 
ized “State” navies which also engaged in preying upon hostile 
commerce. The.se operations were on such a scale that they must 
be regarded as a primary American military effort of the war. 
Together with the operations of a few “Continental” vessels they 
con.stituted the only sustained offensive pressure brought to bear 
by the Americans which materially affected the attitude of the 
British people towards peace. Such injury was done British com¬ 
merce as to increase insurance rates to unprecedented figures, to 
seriously reduce available sources of revenue and to alarm the 
sea-coast population. 

In its military-naval aspect the war followed two distinct 
phases; the first ending when Irance allied herself with the 
colonies in 1778, until which time Britain had no foreign enemy, 
and was free to concentrate her whole strength against the Ameri¬ 
cans. In the second phase England ultimately had to contend 
against the fleets of France, Spain and Holland, and her conse¬ 
quent inability to meet the naval necessities in American waters 
was a major influence in ^e final and dcci.sive campaign ending 
at Yorktown. With the large navy available during the first three 
years of the Revolution it was reix;atedly urged by Viscount 
Barrington, the British secretary for war, that: “Conquest (of the 
colonies] by land is unnecessary when the country can be reduced 
first by distre.ss, and then to obedience by our marine totally in¬ 
terrupting all commerce and fi.shery, and even seizing all ships 
in the ports with very little expense and less bloodshed.” Instead 
of adopting RU< h strategy the Briti.sh naval forces were used 
primarily in direct support of army operations and in the protec¬ 
tion of their own maritime commerce. 

The pressing want of munitions for the Colonial army was the 
chief impulse in the creation of regular American, naval forces. 
This need caused Benedict Arnold, formerly a sea captain, to 
march from the siege of Boston, and in association with Fithan 
Allen to make a surprise capture of the well-stocked stronghold 
of Ft. Ticondcroga on Lake C'hamplain, so early as May 10. 1775. 
The seemingly minor event had far-r(^aching results. Not only 
were munitions obtained, but the prompt seizure of all lake water¬ 
craft also gave to the colonies control of the only practicable line 
of communications from the St. Lawrence river to the Hudson 
valley. At first provoked by this overt act the Continental Con¬ 
gress at Philadelphia, then deltating ways of forming a constitu¬ 
tional union with England, soon reversed its attitude, voted gen¬ 
eral defensive measures, and aixpointed George Washington com¬ 
mander-in-chief of the army. A few weeks after taking command 
of the Continental army besieging Boston, Washington organized 
a naval force to prey upon the British water communications of 
that port, and in this way essential munitions were obtained. In 
Oct. 1775 Congress voted funds for the first units of a small 
fleet of eight vessels which sailed from the Delaware on Feb. 17, 
1776, under Commodore Esek Hopkins. The objective was Nassau 
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in the Bahama islands, where a quantity of powder was known 
to he stored. This wa.s captured on March 3, and the valuable 
munitions taken in to New London. Meantime the British army 
under Howe had evacuated liosion and gone by sea to Halifax. 
Correctly estimating the future probabilities, Washington marched 
to New York and al.so provided for the defence of Lake Cham¬ 
plain. For the campaign of 1776 the British plan was to isolate 
New England by capturing and holding the line of the Hud.son 
river. With this end in view, Howe, heavily reinforced, sailed 
in June for New "V'ork, while other forces undertook an advance 
via Lake Champlain. Here Arnold had retreated after an un- 
suKcssful attack on Quebec, and had actively begun the construc¬ 
tion of a lleet to retain control of the lake. 

During the summer a British army of nearly 13,000 men ad¬ 
vanced from Quebec to the lake but was compelled to halt until 
a sufficient naval force could be constructed to cope with Arnold’s 
rapidly growing fleet. This they were able to do after some 
months through the assistance of artizans from their ships in the 
St. Lawrence river, and by reassembling on the lake a large vessel 
who.se di.smantled parts had been transported in small boats 
from Quebec. In a series of naval actions on Oct. ii, 12 and 13, 
Arnold s fleet of 15 vessels was destroyed. Meantime Howe had 
gained possession of the lower Hud.son, but the season was now 
so late that the British command on Lake Champlain decided to 
abandon further ojierations until spring, and retreated into Can¬ 
ada, When in June of the following year Burgoyne renewed 
the advance from the north, Howe hati .shifted his operations by 
sea to the vicinity of I’hiladelphia, and Burgoyne was forced to 
surrender at Saratoga (Oct. 17, 1777) from lack of support. 
Thus had Arnold's fleet, by delaying the Briti.sh army for nearly 
a year, contributi d largely to the decisive battle of Saratoga which 
proved to be a turning point in the war. 

Impressed by the evideme of American strength given at Sara¬ 
toga, and wishing to rt'cover her losses to England in previous 
wars, Frame entered into a treaty of alliance with the United 
Slates in I'eb. 1778. The event marked the beginning of an en¬ 
tirely new i^hase in the war. Henceforth naval power was to be 
cm[)loyed on a, great scale and to affect vitally military opera¬ 
tions in America, as welt as the course of F!,urop)ean history, and 
(he fate of valuable j)os.sessions from the West Indies to the 
East Indies. Herein can be considered at any length only those 
events which bore directly on the Anwrican Revolution. 

A French fleet under d'Kslaing sailed from Toulon in April 
177S, bound for America. Advance news of its coming caused 
a hasty evacuation of the Delaware by the British fleet then acting 
in suj)port of the army occupying Philadelphia. Fearing to risk 
the loss of the army in the event of meeting a superior French 
fleet at sea, the Briti.sh command decided to march the troops, 
bereft of their line of supi)ly, by land to New York, where a 
junction with the fleet was again made. DTNtaing appeared off 
the port a few days later, but having mis.sed the opportunity of 
a decisive victory in the Delaware, he sailed for Newport in ac¬ 
cordance with an understanding made with Washington. While 
jireparations were in progress at Newport for a joint attack by 
Americans and French upon the British garrison of 6,000 troops, 
the British fleet approached, having been reinforced from Eng¬ 
land. D'Estaing hastily abandoned the land operations and put 
to sea to meet them. A partial engagement ensued, followed by 
n gale which so damaged the ships as to persuade the French acl^ 
miral to go to Boston for extensive repairs (Aug. 1778). On this 
account the American army before Newport was withdrawn. 
Meantime a second and more pow'erful French fleet had been 
fitted out at Brest with the object of indirectly assisting their 
overseas naval forces by holding the main strength of the British 
navy to its home waters. In July 177S a large but indecisive fleet 
action was fought off Ushant. Under cover of these major 0|>era- 
tions Cav>tain John Paul Jones of the “Continental Nav’y” with 
a small squadron based on French ports, carried on a series of 
raids against British coastal shipping. 

At this period of history con.siderations of weather during the 
winter season usually caused the transfer of naval operations from 
the Western Hemisphere to the West Indies, w'hich held the 


further attraction of being the richest of the world’s commercial 
regions in value of products. Therefore when d’Estaing sailed from 
Boston in Nov. 1778, his destination was the Caribbean sea, for 
which locality most of the British fleet in America also sailed on 
the same day. The latter took 5,000 troops with them, thus 
greatly reducing the land forces opposed to the Continental army. 
During the next four years the West Indies were the scene of a 
large-scale naval war, the forces on each side being often aug¬ 
mented from home, and in the case of the French fleet, by Span¬ 
ish reinforcements. D'Estaing was unsuccessful off St. Lucia in 
two attacks (Dec. 1778) upon the main British fleet, but, while 
the latter was guarding a trade convoy, during the following sum¬ 
mer, he captured St. Vincent and then Grenada w'hcre an inde¬ 
cisive naval action was fought upon the return of the British fleet 
(July 1779). Meantime in the autumn of 1778 the British had 
sent a small expedition from New York, under naval convoy, to 
Savannah, which place was taken. These operations were extended 
to the neighbourhood of Charleston during the following year, and 
attracted the attention of d'Estaing. Arriving off Savannah from 
the West Indies with his whole fleet in Aug. 1779, he failed in 
an attempt to retake the place. Nevertheless upon receiving news 
of the Savannah affair, the British Gen. Clinton at New York 
was .so concerned over the safety of his diminished army in the 
north that he abandoned Ncw’port in order to concentrate his 
forces against j)Ossible French attack. 

The summer of 1779 also saw the ill-starred “Penobscot Expe¬ 
dition.” A British military-naval force having occupied what is 
now Castine, Me., the Massachusetts government undertook to 
dislodge it. A fleet of 40 vessels including three of the Con¬ 
tinental navy and 20 tran.sports, in all carrying 200 guns and 
3,000 men sailed from Boston and began its attack on the Brit¬ 
ish position on July 25. Fighting continued afloat and ashore until 
Aug. 13, when a superior British naval squadron arrived from New 
York and put the Americans to rout. 

John Paul Jones, operating from French bases with a small 
squadron, made a cruise around the British Isles from Aug. to 
Oct. 1779. Many prizes were taken and the British frigate 
“Scrapis” was captured after a memorable duel with the Ameri¬ 
can flagship “Bon Homme Richard.” The success of these opera¬ 
tions was greatly aided by the fact of the absence in distant 
waters of practically the whole naval strength of Great Britain, 
and by the operations in the English channel of a large combined 
French and Spanish fleet in support of a threatened invasion of 
England from France. 

On the American coast the year 1780 saw the inception of the 
British policy of conquering the Carolinas which involved such 
a division of forces as to bring about the ultimate loss of the 
w'ar. An army detachment escorted by naval forces was sent 
from New York and captured Charleston in May. These opera¬ 
tions were placed in .some jeopardy by the arrival of a F'rench 
squadron with 6.000 troops at Newport in July, but this was off¬ 
set by British naval reinforcements reaching New York a day 
later. The British operations in the Carolinas were also cov¬ 
ered by the activity in the West Indies of a large naval force 
under Admiral Rodney, which had been recently sent out from 
England. Three indecisive actions were fought, near Martinique 
in April and May 1780, against the French fleet under Admiral 
Guichen, wEich was finally reinforced by a Spanish squadron. 

Not meeting with the success which had been anticipated, 
Cornwallis, commanding the southern British army in America 
decided upon a mov'ement into V’irginia where naval support could 
be utilized to better advantage. Meantime on the James river, 
Benedict Arnold (then under British allegiance') had been ravag¬ 
ing the country, and at the request of Washington the French 
squadron at New]3ort had proceeded to the Chesapeake; but 
after an indecisive action with a British squadron (March 1781), 
had returned to Newport. Cornwallis joined Arnold on March 20, 
at Petersburg, with the intention of undertaking vigorous offen¬ 
sive operations in Virginia. But the commander-in-chief, Gen. 
Clinton, who was at New York, felt that the forces available were 
insufficient for such an undertaking, and ordered Cornwallis to 
intrench himself in a strong position which would control a fleet 
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anchorage. Cornwallis complied by moving to Yorktown, where 
he arrived on Aug. 22 with 7,000 troops. It should be observ'ed 
here that England’s ability to support her forces in America at 
this stage was seriously impaired by Holland joining the alliance 
against her. In Aug. 1781 a severe naval action was fought in the 
North sea between the Dutch and British fleets. England's naval 
forces were further involved in the defence of Gibraltar, Minorca 
and India. 

The joint military-naval combination which brought about the 
surrender of Cornwallis and the virtual end of the war in America, 
was very unusual. It involved the timely concentration at York¬ 
town of widespread forces; a co-ordination of effort which was 
very diflflcult to accomplish with the means of communication and 
the slow mobility of that period. The most important element 
in the situation was naval control, since Cornwallis’ supplies and 
reinforcements must come by sea and Washington's army near 
New York could not be moved with sufficient celerity to the 
critical area except by utilizing water transport on Chesapeake 
bay. 

The co-oi)eration of the main French fleet, which for sev¬ 
eral years had been operating against the British fleet in the West 
Indies, w'as essential, and its aid was requested by both Wash¬ 
ington and Rochambeau. Admiral de Grasse concurred in the 
plan and sailed from Flaiti on Aug. 25, 1781, with 28 ships of the 
line. 

Gaining advance information of this move through inter¬ 
cepted mes.sages, the British admiral also left the Wc.st Indies 
and was the first to reach the Chesapeake, but not being certain 
of de Grasse’s destination, continued on to New York. Here it 
became evident from the southerly movements of the united 
armies of Washington and Rochambeau, that Yorktown was the 
main Franco-American objective, and Admiral Graves hastily 
sailed on Aug. 31 for that locality. 

Meantime Admiral de Grasse had arrived in the Chesapeake 
and had stationed cruisers in the James river to prevent Corn¬ 
wallis from escaping to the south. On Sept. 5 the British fleet 
of 19 ships of the line appeared off the Chesapeake entrance 
where it was partially defeated by 24 French ships present. Ad¬ 
miral Graves remained in the vicinity for the next seven days, 
still hoping for an opportunity to reach Yorktown and assist in 
its defence, but the French fleet, increased to a total of 36 ships 
of the line by the arrival of the Newport squadron, took up an 
intervening position inside the bay. On Sept. 13 Graves there¬ 
fore departed for New York. The control of the Chesapeake 
being then undisputed, the allied troops were tran.sportcd by 
Avatcr from the north to Williamsburg whence they marched to 
the investment of Yorktown. Here, with his sea communications 
completely severed, Cornwallis surrendered on Oct. 19, 1781, 
virtually ending the war on the American continent. 

The French admiral, having rendered this vital service to his 
ally, now returned to the West Indies, whither he was followed by 
Hood. In Jan. and Feb. 1782 he conquered St. Christopher, in 
spite of the most determined opposition of the British. The next 
pmrpose of the French was to combine with the Spaniards for an 
attack on Jamaica. Sir George Rodney, having returned to his 
command with reinforcements, baffled this plan by a series of 
operations which culminated in the battle of April 12, 1782. This, 
combined with the success of the British in withstanding repeated 
naval attacks against Gibraltar, took the heart out of the French 
and Spaniards and made them ready for peace. After preliminary 
articles had been signed in Nov. 1782, the naval campaign betw'een 
British and French .squadrons in India continued until June 1783. 

In retrospect the American Revolution is seen to have de¬ 
veloped from small beginnings into one of the greatest naval 
wars in history. During its progress the early issues of colonial 
maritime rights and independence became subordinated in Euro¬ 
pean eyes to that of the control of the then commercially very 
valuable West Indies, and other objects. The fleet operations 
which in a few weeks decided the fate of Yorktown, and of the 
American cause, w’ere merely incidental to the vast naval cam¬ 
paign carried on over a period of five years in Caribbean, Euro¬ 
pean and Indian w'atcrs. 


BiHUor.RAriiY. —Captain A. T. Mahan’s, Thr Major Operations of 
the Navies in the War of Antrriran Independence (1913) is the most 
authoritative, comprehensive and impartial w'ork available; Gardner 
W. Allen’s A Naval History of the American Revolution (iqi,?;). 
is a careful and more detailed account of American naval operations. 
See also Henry Cabot Lodge, The Story of the Revolution (i8q8) ; 
Sir W. Laird Clowes, The Royal Navy: A History (1897-1903); and 
Louis Edouard C'lhevalier, Histoire de la Marine fran^aise. pendant 
la Guerre de TJndipendence Atnericaine (1877). ( 1 ). W. K.) 

AMERICAN’S CREED, a U.S. patriotic document, writ¬ 
ten in 1917 by William Tyler Page, clerk of the U.S. house of 
representatives. The document was adjudged to be the be.st brief 
summary of the political faith of the United States of America 
from among the several thousand entries submitted in a national 
citizens’ creed contest. On April 3, 1918, the. U.S. commissioner 
of education read the American’s Creed in public for the first 
time before a session of the house of representatives, where it 
was formally accepted in the name of the U.S. gov’ernment. The 
creed reads as follows: 

“I believe in the United States of America as a Government 
of the iieople, by the people, for the people; whose just powers 
are derived from the consent of the governed; a democracy in a 
republic; a .sovereign Nation of many sovereign States; a perfect 
Union, one and inseparable; cstabli.shed upon tho.se principles 
of freedom, equality, justice and humanity for which American 
patriots sacrificed their lives and fortunes. 

“I therefore believe it is my duty to my country to love it; 
to support its Constitution; to obey its laws; to resyiect its flag; 
and to defend it against all enemies.” 

AMERICAN SMELTING AND REFINING COM¬ 
PANY, THE, was first organized in 1899 as a consolidation of 
companies engaged in the business of custom lead smelting and 
refining. In 1901 a further consolidation was made with the in¬ 
terests of the Messrs. Guggenheim, who thereafter were in execu¬ 
tive charge of the company. Under their administration the com¬ 
pany went largely into custom copper smelling and refining, and 
later into cu.stom zinc smelting. It also became an important 
miner of nonferrous metals. 

The company in 1939 operated, either for its own account or 
under management contracts, gold, silver, copper, lead and zinc 
mines in Australia. Bolivia, British ('Columbia, Me.xico, Newfound¬ 
land, Peru, Saudi Arabia and the United States. It also operated 
smelters and refineries in the United States and Mexico during 
the year 1939, which plants produced during that year 2.377,114 
oz. of gold, 153,593,120 oz. of silver, 454,425 tons lead, 402,030 
tons copper, 70,692 tons zinc. 

The balance sheet as of December 31, 1939, was as follows: 


Assets 

Property and inve.stmcnts $ 75,102,667.09 

Cash and government .sccuritic.s .... 25,822,021.65 

Inventories and other mLscellaneou.s assets . 71,090,204.37 

Total assets.$ 17 2,014,893j 1 


Liabiuties and Capital 

Current and miscellaneous liabilities . . . $ 26,622,583.13 

Reserves 23,894,614.94 

Profit and loss surplus. 27,877,265.04 

Preferred stock outstanding . . $50,000,000 

Common stock outstanding . _4 .l620,430 93,6 20 , 430.0 0 


$172,014,893.11 
(J. C. Em.) 

AMERICAN SOCIETY FOR THE PREVENTION 
OF CRUELTY TO ANIMALS, THE, was organized in 
1866 and incorporated in New York stale. Its charter gives it 
special prosecuting powers within that jurisdiction. Directly or 
indirectly, it is the parent of all humane societies in the United 
States and of many abroad. Its administrative work through its 
hospital and shelters is chiefly confined to New York city. 

The society w'as founded by Henry Bergh, who, when secretary 
of the U.S, Legation in Russia, became incensed over the ill- 
treatment of animals on the streets and decided to start an anti- 
cruelty work in America. On his way home he studied the 
methods of the R.S.P.C.A. in England. There were at that time 
in the U.S. no effective laws for animal protection and no organ- 
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iziilion to enforce ftuch as existed liergh spent his remaining 22 
years in tireless activity on l^chalf of animals. After his death the 
society, with endowment.s by him and others, was developed 
administratively and is undoubtedly one of the wealthiest and 
strongest bodies of its kind in the world, A (Ji.s[)cnsary and hospi¬ 
tal was erected in 1912 and doubled in 1927. Animal shelters are 
maintained in various parts of the citv 

AMERICAN SOCIETY OF NATURALISTS is an ‘as¬ 
sociation of working naturalists for the discussion, advancement 
and diffusion of knowledge concen>ing the broader biological prob¬ 
lems, including organic evolution, thus serving to correlate the 
various biologi(al sciences info a common philosophy of l)iolog^^” 
MembershiiJ is ‘'limited to per.son.s professionally engaged in some 
branch of tiatural history . . , who have e.ssentially promoted nat¬ 
ural history sciences by original contributions of any kind.” 
It was founded at Springfield, Mass., in Meetings arc held 

annuall)- in association with the Amc-rican Association for the Ad- 
vamemenf of Si ienic, and consist of an afternoon symposiuna and 
an evening address hy the president, ordinarily on some general 
as[)e( t of evolution. 

Memliership in 1940 was 5^1. 

AMERICAN SOCIETY OF ZOOLOGISTS. This soci 
ety is an association of workers in the field of zoology organized 
for the puri)o.se of pre-senting and di.scussing new' and important 
fads and probleni.s in that science, and for the adoption of .such 
measures us will lenii toward the advancement of zoological knowl¬ 
edge The American Morphological Society was organized in 1890 
and was sudeeded in j(;03 by the American Society of Zoologists. 
Membership in the .society includes two cla.sses: active member¬ 
ship and associate membership. Total membership in the society 
in 1940 was t)^S9 l‘ublicalions of the society consist of the Pro- 
grom of thf Annual Mfctinn, which includes abstracts of all jiapers 
presented before (he society, and of the Proceeding's of the soci¬ 
ety, w hich also arc published iinnuallv. (E. G. Br. ) 

AMERICAN SUGAR REFINING COMPANY, THE, 

incorporated in New Jersey. I’.S.A., on Jan. ro, i8yi. .sueteedi'd 
the .Sugar Refini'ries (/om))any. organized in 1H87. The capital 
slock in 1891 was $50,000,000, was increased in 1892 to $75,000.- 
000, and in 1901 to $90,000,000. The stock consi.sts of 450,000 
shares of 7*'r cumulative preferred and 450.000 shares of common. 
In 1922 $30,000,000 of 15-ycar 6% debenture bonds were issued. 
All were redeemed by January 1, 1935. 'Fhe stockholders num]>er 
approximately 22,000, of whom al>out one-half are women. 

The company, and il.s subsidiaries, own live refineries for man¬ 
ufacturing Domino atul Franklin refined sugar from raw cane 
sugar, chiefly from Cuba, l^irto Rico. Philippines, Hawaii and 
Louisiana. The ilaily melting capacity is about ifl.ooo.ooolb. It 
supplies about one-fiflh of the refined sugar consumed in the whole 
I'nilcd States. It has two modiTn raw' sugar factories at Cunagua 
and Jaronu in Cuba, with 5oosq.mi. of land, i83mi. of railroad 
and the capacity to produce soo.ooo.ooolb. of raw sugar each 
year. The Brooklyn Coo[)erage Company, subsidiary, is one of the 
largest manufacturers of barrels in the world. (A. B. Wm.) 

AMERICAN TELEPHONE AND TELEGRAPH 
COMPANY, THE. The first telej.>hone company was formed 
in iSjf) when the inventor, Ale.xander Graham Bell, assigned to 
the Bell Patent As.sociation his first two telephone patents. On 
July 9, 1877, this first as.sociation was succeeded by the Bell Tele¬ 
phone Company, first as a trusteeship and later as an incorpora¬ 
tion. This company in turn was succeeded, in 1879, by the Na¬ 
tional Bell Telei-ihone Company, which represented the Bell intcr- 
I'st.s until the American Bell Telephone Company was organized 
on March 20, 18S0. and that in turn liecame the parent Bell com¬ 
pany until Dec. i, 1899, ''hen the directors voted to transfer all 
the assets of the company, both in stock and in proiix^rty. to the 
alre,id>' existing American Telephone and Telegraph Company. 

Alter (his transfer, accomplished by an exchange of stock, the 
American Telephone and Telegraph Company became the central 
or parent company of the Bell ,s>'stem, which now furnishes tele¬ 
phone service in ever>’ State in the United States of America. 
This company owns about nine-tenths of the voting stock of the 
regional ojx'raling companies, called the Principal Telephone Sub¬ 


sidiaries, owTi.s and operates directly long-distance lines inter¬ 
connecting these regional companies and maintains a central or¬ 
ganization which, together with the Bell Telephone Laboratories, 
provides scientific research and development, technical knowledge 
and standardization of methods in all departments of work. In 
addition to the Bell Telephone Laboratories, the American Tele¬ 
phone and Telegraph Company controls through stock ownership 
the Western Electric Company. 

The American Telephone and Telegraph Company's charter, 
granted in 1885, stated that (he purfiose of the company was to 
build and operate telephone lines for long-distance communication 
connecting the regional operating companies, including “the con¬ 
structing, buying, maintaining and operating of lines of electrical 
communication wdthin the State of New York, and from points 
within the Stale of New York to points anywhere in the United 
States, in Canada and Mexico, and by cable and other appropriate 
means anywhere through the rest of the world,” 

The outstanding stock of the American Telephone and Tele¬ 
graph Company was in Dec. 1939 $1,868,679,400, par value. It 
was owned by 636,771 stockholders, of whom not one owned as 
much as 1% of the stock. The average holding was 29 shares. 
The total of all Bell system stocks was $1,997,332,971, par value, 
ow'iied by about 680,000 stockholders. The total as.scls of the 
Bell system amounted to $5,227,361,850, of which $4,590,509,972 
repre.sented tele[)honc plant. 

The Bell system companies on March 31. 1940, owned and o}>er- 
ated 16,796.000 telephones in the United States. There were, in 
addition. 4,262,000 telephones, owned by nearly 6.500 independent 
telephone companies to which the Bell .system gave telejihone con¬ 
nection over its lines under contract. This made a total of 21,058,- 
000 telephones sciw'ed by the Bell system. This service was ren¬ 
dered over a network of more than 95.ooo,ooomi. of wire, of 
which 86,264,ooomi, were Bell owned. During the year 1939 the 
Bell system made a daily average of 73,802.000 telephone con¬ 
nections throughout the United States network 

In the Bell system (including the Western Fdcctric Compan\’ 
and Bell Telephone Laboratories) there were in 1940 more than 
299,000 employees, with a monthly payroll of over $48,200,000. 

By the steady improvement of telephone service the Bell s)’stem 
is increasing (he range and improving the effi(ieniy of American 
business and social life, while the extension of the service b}- 
trans-oceanic telephony, which began with the o[)ening of tele¬ 
phone service between New 'S'ork and London on Jan. 7. 1927, has 
made possible the connection of (he American telephone system 
with the systems of a large part of the rest of (he world. B>’ 
1940 only three countries in the world with more than 100,000 
telephones each—Russia, China and New Zealand—could not be 
reached by leleiihonc from the United States, and ninety-three 
per cent, of the world’s telephones could be reached by any Bell 
System telephone under peace-time conditions. (W. S. G.) 

AMERICAN TOBACCO COMPANY, THE, one of the 

world's largest manufacturers of tobacco, cigarettes, cigars and 
other tobacco products. So far as its name is concerned it goes 
back to 1890, and so far as its corporate organization is concerned 
goes back to Oct. 1904 when, under the laws of New' Jersey, the 
old American Tobacco Company, the Consolidated Tobacco Com¬ 
pany and the Continental Tobacco Company were merged into 
one company. 'The genenil offices of the company arc in New 
York city; its manufacturing is done in Richmond, Va., Rcid.sville, 
N.C., Durham. N.C.. Na.shville, Tenn., Philadelphia, Pa., Charles¬ 
ton, S.C., Louisville. Ky,, and Trenton. N.J. It has warehouses 
for the gathering and storage of leaf tobacco in Virginia, North 
Carolina, South Carolina, Kentucky, West Virginia, Tennessee and 
in a number of foreign countries. 

The outstanding capitalization con.sists of $52,699,700 of pre¬ 
ferred stock, of the par value of $100 a share; $40,342,400 of 
common slock of the par value of $25 a share, which has voting 
rights with the preferred .stock; and $78,354,425 of common 
stock B also of the par value of $25 a share which receives the 
same rate of dividend and has the same rights in liquidation as the 
common stock, but has no voting power. The total surplus at 
the end of 1939 was $58,764,982.47. 
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AMERICAN WAR OF 1812: see War of 1812. 
AMERICAN WOOLEN COMPANY, incorporated in 
1899, is the largest manufacturer of men’s and women’s woollen 
and worsted fabrics in the U.S. At the end of 1943 the company 
owned and operated 25 mills, most of which are located in New 
England states, two in the state of New York and one at Louis¬ 
ville, Kentucky. The company normally employs about 25,000 
people. As of Dec. 31, 1942 w'orking capital was in excess of 
$43,000,000 and total assets about $107,000,000. The capitali¬ 
zation of the company at that date consisted of 350,000 shares 
of 7% cumulative preferred stock of $100 par value, and 400,- 
000 shares of no par value common stock. In 1931 the executive 
ollices of the company were moved from Boston to New York 
City. 

AMERICA’S CUP, an international yacht-racing trophy 
first won by the schooner “America” of the New York Yacht 
club in 1851. In 1850 an English merchant .suggested to friends 
in the United States that one of the fast New York pilot boats be 
sent to England in the ensuing year to take part in a yacht race to 
be held during the time of the Great Exhibition at London. In 
response to this invitation, George Steers, of New York, designed 
and built for Commodore J. C. Stevens, of the New York Yacht 
club, the wooden-keel schooner-yacht “America,” about 100 ft. 
long and of 170 tons displacement. Crossing the Atlantic in July 
1851, this vessel took part on Aug. 22 in a race open to the yachts 
of all nations. In sailing the course, which was around the Isle 
of Wight, the “America” defeated the entire fleet of 14 vessels 
of the Royal Yacht squadron, thereby winning a silver cup valued 
at £joo. In 1S57 the owner of the “America” gave this cup to 
ihe New York Yacht club, to be held thereafter as an international 
> ac:ht-racing trophy. From 1870, when the American schooner 
“Magic” defeated the British schooner “Cambria,” to 1937, when 
f he American yacht, Harold Vanderbilt’s “Ranger,” easily defeated 
Thomas M. Sopwith’s “Endeavour II,” all the attempts made by 
the many British challengers to recapture the cup met with de¬ 
feat. After an unfortunate dispute over the defeat of the carl of 
Dunraven’s “Valkyrie III” in 1895, a succession of challengers 
was sent by Sir Thomas Lipton, but from the first “Shamrock” 
in 1899 to the last, “Shamrock V” in 1930, all the sportsman’s 
efforts were defeated. Thomas Sopwith, millionaire aeroplane 
manufacturer, took up the assault and his graceful “Endeavour” 
might have captured the trophy in 1934 if it had had a more ex¬ 
pert crew. The victory of the American .sloop, “Ranger,” in 1937 
over the Sopwith challenger, “Endeavour II,” reflected an ex¬ 
traordinary advance in sail-driven racing craft. See Yachting: 
The United States, for a detailed tabic. 

See Ahmed John Kcnealy, Yacht Pares for the Americans Cup, 
(1893); W. S. Quigley, The AtnerUa’s Cup (1Q03) ; 
Herbert LawTence, The America's Cup Races (1Q14); and Alfred 
Johnson, “Harvard Men and the America’s Cup,” Harvard Graduates* 
Magazine, vol. xx.\v., p. 53-66 (1926). 

AMERICUS, a city of Georgia, U.S.A., about 71 mi. S.S.W. 
of Macon, on the Dixie highway, the Central of Georgia railway 
and the Seaboard Air Line; county seat of Sumter Co. Pop. 
('1940) 9,281. It is the trading centre of one of the richest agri¬ 
cultural regions of the south. Cotton is an important crop, yield¬ 
ing about 30% of the agricultural income of the county, but di- 
\^ersification is increasing. Peanuts are the second largest cash 
crop, while hogs and cattle for market and home use rank third 
in the items of farmers’ income. Acreage of oats and wheat was 
increased by 100% during the decade 1930-40. Pecans, peaches 
and melons are also produced in quantity for market. Americus 
was settled in 1832 and was chartered as a city in 1855. 

AMERIND or AMERINDIAN, a word coined by Major 
J. W. Powell, director of the bureap of American Ethnology, to 
designate the aboriginal inhabitants of the American continent. 
The term “American Indian” being too cumbersome for genera! 
use, was frequently abbreviated to “Indian,” thereby leading to 
confusion with the inhabitants of the East Indies. See Handbook 
of American Indians North of Mexico (1907) s.v. Amerind. 

amEiund folklore offers an exceptional field to the 

student, since its psychological factors arc racially homogeneous 
and practically untouched by intrusive influences. Its cultural 
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complexes exhibit subtle intergradings all the way from simple 
hunting societies to town-building agricultural co-operative com¬ 
munities. The continuity of aboriginal cultures in Mexico with 
those of the United States, and the easily discoverable environ¬ 
mental influences, afford a unique opportunity for the study of 
diffusion by contact. Much has been lost by neglect, but there is 
compensatory gain in the employment of native Amerind scholars 
in collection and interpretation. 

The basis of Amerind exoteric lore is the tribal origin and mi¬ 
gration myth, which can be found in the ft)rm of simple hero 
cycles, more or less ritualized lays, or, as in the case of the New 
Mexican Pueblos, in epic form comparable in literary value to 
anything produced at similar cultural levels in Europ^e. Other 
exoteric material concerns itself with the explanation of natural 
phenomena and with social and economic practices. One of the 
most interesting groups of such rites and legends deals with the 
origin of wealth as “capital,” with the invention of “interest” and 
the distribution of economic surplus. 

Amerind myth in general refers chiefly to cultural rather than 
military exploits, and deals with heroes who seek prc.stige through 
social benefits conferred and the attainment of magical power. The 
esoteric myths relate to the methods by which such power is at¬ 
tained, its use in curing the sick, ensuring the food supply and 
the increase and security of the tribe. The happy ending of any 
Amerind tale is the certainty of having attained this “medicine,” 
although in tales not primarily magical, all the usual primitive 
story elements can be found: lovers who die for love, tests for 
proving love, the devoted male friends, the animal helper, the 
magic talisman or fetish, the dull boy who becomes chief or sha¬ 
man, and the beginnings of a Cinderella myth. Among magical 
happenings which have no esoteric significance are the animal 
wife, the star or moon maiden, deific twin brethren, other-world 
adventures, dwarfs, ogres and such supematurals as underwater 
people, wind and thunder ix;oplc- Ghosis play an important part 
in both exoteric and esoteric myth. Communication with them is 
a constant resort, and there are societies of personators of the 
ancestral spirits. Virgin birth, sacrificial death and resurrection 
occur in connection with vegetation rites, along with animal im¬ 
personators and masked metamorphic powers of nature. Rites 
and ceremonials achieve a high level of aesthetic presentation, 
approaching early Greek dance-drama and sacerdotal comedy. 
Music, poetry, colour design, dance and dramatic dialogue are not 
inferior to the sacred lore of other tribes at similar cultural levels. 

The Amerind’s concept of his universe is animistic, the wakonda 
or animating spirit being thought of as resident in some degree in 
everything, but concentrating in important natural objects, such 
as the sun, the sea, the buffalo. Personalization of these centres of 
spiritual energy is still rather a figure of speech than a belief 
among Amerinds, and a general concept of a Great Spirit, Father 
All Father, Universe Man, is found in the more advanced tribes, 

(M. A.) 

For examples of Amerind Folklore, see the works of Frank Hamil¬ 
ton Cushing and Alice Cunningham Fletcher. For Mexican Folklore, 
see Carl LumholU, Unknown Mexico (1903). 

AMERSFOORT, town in the province of Utrecht, Holland, 
on the navigable Eem, and a junction station 14m. by rail N.E. 
by E. of Utrecht. Pop. (1900) 19,089, (1939) 48,081. It is situ¬ 
ated among sandy heaths and woods. The Koppelpoort, an old 
gateway, ends an avenue bordering the canal. The large plain 
church of St. George dates from the 13th century. There is a 
Jansenist church, with seminary attached, a town ball and a 
court of primary jurisdiction. German troops captured the town 
in May 1940. 

ABIERSHAM, market town of south Buckinghamshire, Eng¬ 
land, placed in the narrow valley of the Misboume stream, giving 
access to Wendover and Aylesbury via the Chiltem hills. Popu¬ 
lation of rural district (1938) 31,940. At the time of the Domesday 
survey Amersham was divided into six holdings. The manor was 
held by Geoffrey de Mandeville. Henry VIII. granted it to Sir 
John Russell, one of whose descendants, the earl of Bedford, con¬ 
veyed it to the Drake family in 1638. Amersham was formerly 
a borough by prescription, but lost Its privileges in 1832. The 
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rluirth of St. Mary alrnu.st oiitireiy I’erpcndit iilar, and has a 
luautiful south porch and brasses of the 15th, i6lh and 17th cen¬ 
turies. The town has flour mills and breweries; and straw-plaiting 
and lace making survived until the end of the igth ccntur>'. In 
modern times Amersham has develoj)ed as a residential centre, 
being served by the Met. and L.N.E. Joint Railway. 

AMERY, LEOPOLD CHARLES MAURICE STEN- 
NETT fi« 73 - ), Hriti.sh 7)olitician. was born at Gorakhpur, 

North West Provinces, India, Nov. 22, 1H73, and was educated at 
Harrow atid Ilalliol college. Oxford. He was elected a fellow of 
All Souls (ollege in iHg7, and, after travelling for a year in lh( 
Near East, in iSf/g joined the staff of The Times, London, and 
at ted as chief corresi.)ondent to that paper during the first year o^ 
the South African War (iSgg-'igoo), remaining associated wilfi 
it till igog; during this period he edited and wrote the greatc 
part of The Times History of the South African War. He began 
his political career in 1903, as a strong advocate of imperial prefer¬ 
ence and tariff reform and, having contested in the Unionist in¬ 
terest .seats at Wolverham[)(on and Dow anfl Dromley, was elected 
in iqii M.P. for the Sparkbrook division of Birmingham. Dur¬ 
ing these years he also travelled extensively in C anada, Australia 
New Zealand, South Africa and other parts of the British empire. 
Erom 1914 to 1916 he served with the British army, first in 
France ancl later in the Near East, and from 1917 to 1918 was 
a secretary of the War cabinet on the personal staff of the .secre¬ 
tary for war and of the Imperial War cabinet, and a member of 
the inter-allied military staff at Versailles. In Jan. 1919 he became 
under-.sei retary for the Colonies ;ind in 19:1 jiarliameiitary and 
financial .secretary to the Admiralty. I'rom Oct. 1922 to Jan. 
1924 he was first lord of the Admiralty in the Unioiii.st cabinet 
In Nov. 1924 he became .secretary of state for the Colonies, and 
from 1925 to 1921) was also secretary of state for dominion af¬ 
fairs. In 1940 he was appointed .secretary of state for India and 
for Burma. 

IBs works include Thr (irrat Qurstion (igou); I’nion and Strnii^lh 
(i(;i2); lintpirr amt I’rasperiiy (1^0); A Plan of .tilion (19.^2); 
77 //' Turward riV'a' (1935) ; The German Colonial Claim (1939). 

AMES, FISHER (1758-1808). American state.sman, orator 
and political writer, was born at Deiiham, Ma.ss., on April 9, 1758. 
He gratluated at Harvard college in 1774, and began the practice 
of the law at Dedham in 1781, but eventually abandoned that 
profession for the jmrsuit of politics. He was a prominent mem¬ 
ber of the Massachu.setts conventi/m which (Feb. 1788; ratified 
for that stale the federal C'onslitution, and in the same year in 
the lower house of the state legislature, he distinguished himself 
by hi.s elo(|ueiue and readiness in debate. During the eight years 
of Washington’s administration (i78i>-97) he was a prominent 
Federalist member of the national House of Representatives. On 
April 28. 1796, when the Republicans, hostile to the Jay Treaty, 
were on the point of holding up the appropriation necessary for 
its e.xecution, Arnes made what has luen considered the greatest 
.sfieech of his life and secured the pas.sage of the appropriation. 
When Washington retired from the presidency. Congress voted 
him an address and chose Ames to deliver it. Ames was one of 
the group of New England ultra-Federalists known as the “E.ssex 
junto,” who opposed the French policy of President John Adams 
in 1798, and were conspicuous for their Briti.sh .sympathies. He 
died on July 4, 1808. 

His wrifincs and .spcochrs, which display great fertility of imagina¬ 
tion. were collected ancl publi.shed. with a memoir of the author, 
in 1H09. In the Rev. Dr. J, T. Kirkland. .\ more complete edition 
was puhli.'ihrd by the state.sman’s son, Seth Amc.s, in 1854. 

AMES, JAMES BARR (1S46-1910), American educator 
and legal scholar, was born in Boston, Mass., on June 22, 1846. He 
graduated from Harvard university in 1868 and from its law 
school in 1872. Entering the faculty of Harvard as instructor in 
history, he was made associate professor of law in 1S73 and pro- 
fe.ssor of law in 1877. In 1895 he was appointed dean of Harvard 
law school, a post which he occupied wdth distinction until his 
death 15 years later. Because of his profound learning and rare 
power as a teacher he exercised marked influence both upon the 
development of law and upon legal instruction. He grasped the 
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relation of law and moral.s at a liinc^ when current legal thinking 
insisted upon contrasting them or upon absolutely divorcing them. 
In consequence, his ideas as to what ought to be the law have 
prevailed rather than those of his contemporaries W’ho conceived 
that it was unnecessary to look outside of the positive legal mate¬ 
rials. For the use of students he published valuable case books on 
the law of torts, equity jurisdiction, negotiable paper, suretyship, 
admiralty, pleading at common law and other divisions of law. His 
Essays in Le.^al History (1912), collected and published after 
his death, constitute an enduring contribution to historical juris¬ 
prudence. He died at Wilton, N.H., on Jan. 8, 1910. 

See Charles W. Eliot, “James Barr Ames,” Harvard Law Review, 
vol. .\xiii.. p. 32T-324 (1910); and Joseph II. Beale, “James Barr 
Ames: Ilis Life and Character,” ibid., p. 325-329. 

AMES, JOSEPH (1689-1759), English author, was born at 
Yarmouth on Jan. 23, 1689. He wrote an account of printing in 
England from 1471 to 1600, Typographical Antiquities (1749). 
Ames disregarded printed lists and consulted the title-pages of the 
books themselves. An interleaved copy of the work with many 
notes in the author s hand is now in the British Museum. Editions 
of his works were published with added information by William 
Herbert (17S5-90), and T. F. Dibdin (1810-19). Ames’s occupa¬ 
tion is variously given. It is uncertain whether he was a ship- 
chandler, a patten-maker, a planc-iron-makcr, or an ironmonger; 
but he led a pro.sperous life at Wapping, and amassed valuable 
collections of antiquities. He died on Oct. 7, 1759. His other works 
arc catalogues of Engli.sh printers, of the collection of coins which 
belonged to the carl of rcinbrokc, of some 2,000 English portraits, 
and Parentiilia (1750), a memoir of the Wrens, undertaken in 
conjunction with Sir Christopher Wren’s grandson, Stephen Wren. 

AMES, JOSEPH SWEETMAN (i8G.4-i943\ American 
physicist, was born in Manchester, Vt., on July 3, 1S64. He 
graduated from Johns Hopkins university in 18S6 and received 
his doctorate of philosophy in i8c;o. In 1899 he was made pro¬ 
fessor of physics and in 1901, director of the physical labora¬ 
tories. His special interest was aeronautics, and as chairman of 
the National 2\dvi.sc>ry Committee for Aeronautics from 1927 to 
ic)39, he was responsible for numerous improvements in the con¬ 
struction and .safety of aircraft. He served as president of Johns 
Hopkins university, 1929-35, and as president emeritus from 1935 
until his death June 24, 1943, in Baltimore, Md. 

His publLhcd work.s include Theory of Physics (1897), Manual of 
Experiments in Physics (1S98), Free Expansion of Gases (i8g.S), 
Prismatic and Di^raciion Spectra (1898), Elements of Physics (1900), 
Induction of Electric Currents (igoo), Text-book of General Physics 
(1904) and The Constitution of Matter (1913). 

AMES, OAKES (1804-1873), American manufacturer, cap- 
tali.st ancl politician, was bom in Easton, Mass., on Jan. 10. 1804. 
As a manufacturer of shovels, with his father and his brother 
Oliver (1807-77), he amassed a large fortune. I'rom 1863 to 
873 he was a Republican mcmbc.>r of the national House of 
Representatives. As a member of the committee on railroads he 
lecame interc.sted in the project to build a trans-continental rail¬ 
way, connecting the eastern States with California. In 1865 he 
00k charge of the work, and to him more than to any other one 
man the credit for the construction of the Union Pacific railway 
was due. The execution was effected largely through a construction 
company, the Credit Mobilicr Company of America. In di.sposing 
>f the stock of this company, Ames, in 1867-71, sold .shares to 
members of Congress at a price much below what they eventually 
proved to be worth. This gave ri.‘^e in 1S72-73 to a rongre.ss10n.1l 
aandal. After an investigation by a committee of the Hou'ie, 
which recommended the expulsion of Ames, a resolution w'as 
pa.ssed on Feb, 28, 1873, “that the House absolutely condemns 
he conduct of Oakes Amtjs ... in seeking to secure con¬ 
gressional attention to the affairs of a corporation in which he 
as interested, and whose interest directly depended upon the 
legislation of Congress, by inducing members of Congress to 
invest in the stocks of said corporation.”. Many have since attrib¬ 
uted this resolution to partisanship, and the influence of popular 
lamour. In 1883 the legislature of Massachusetts passed a res¬ 
olution vindicating Ames. He died at North Easton, Mass., on 
May 8. 1873. 
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.SV<’ CHi.nn MoBiLiER oi Amlkjla und the references there given. 
E<»r a defence of Oakes Ames, sec Oakrs Antes, A Memorial Volume 
(Cambridge, Mass., 1884). 

AMES, WILLIAM (1576-1633). English Puritan divine and 
controversialist, known as Amesius, was born at Ipswich, Suffolk, 
and died at Rotterdam. Ames was educated at Christ’s college, 
Cambridge, and became a fellow of his college. He raised a great 
.stir in 1609 by a sermon denouncing the “heathenish debauchery” 
attending the feast of St. Thomas. He was obliged eventually to 
leave England and spent the rest of his life in Holland, where he 
engaged in numerous theological controversies. He was for a 
.short time chaplain to Sir Horatio Vere in Holland, then professor 
of theology at Franeker, Friesland (16:2-33), and had just re¬ 
moved to Rotterdam when he died. 

The tracts which he wrote against Grevinchovius he collected 
in Coronis ad Collationem ha^iensem, which was prepared in view 
of the Synod of Dort 1618-19. His works include Medulla theo- 
loj^iae, a manual of Calvinistic doctrine for his students; De con- 
sclentia eitis lure et casibus; Fresh Suit against Ceremonies, post¬ 
humously published, which is said to have made Richard Baxter a 
nonconformist; and Latin commentaries on the Psalms and St. 
Peter’s epistle. 

See John Quick’s ms. hones Sacrae Anglicanae; Life by Nethenus, 
prefixed to collected edition of Latin works (Amsterdam, lOsH); 
Winwood’s Memorials, vol. iii. pp. 346-47; Neal’s Puritans, i. 53:; 
Fuller’s Cambridge {Christ’s College) ; Hanbury’s Hist. Memorials, i. 
333; Collections of the Massachusetts Historical Society, vol. vi. (4th 
.series, 1863), pp. .576-577- 

AMES, WINTHROP (1871-1937), American theatrical pro¬ 
ducer. was born in North Easton, Mass., on Nov. 25, 1871. He 
graduated at Harvard in 1895, and spent the following year in spe 
cial study at the university. For eight years he edited and pub¬ 
lished art and architectural works in Boston. Then followed a year 
abroad where he studied the continental drama, and in 1905 he be¬ 
came manager, in association with Loren F. Deland, of the Castle 
theatre, Boston, where for three years they conducted a very 
notable .stock company. In 1909 he became director of the New 
theatre (now the Century ) in New York city, w'here he made the 
first attempt in recent years to establish a repertory theatre. 
With the passing of the New theatre, he began, in 1912, inde¬ 
pendent production and management, erecting two theatres, the 
Little and the Booth. He contributed a wide variety of produc¬ 
tions, among them Snow White, the first play given in New York 
city especially for children. He also revived the Gilbert and 
Sullivan operas. He died in Boston, Mass., Nov. 3, 1937. 

AMES, a city of Story county, Iowa, U.S.A., in the centre of 
the state, 30 mi. N. of Des Moines; on two lines of the Chicago 
and North Western, and on the Fort Dodge, Des Moines and 
Southern (electric) railway. The population, nearly all native 
white, increa.scd from 2.422 in 1900 to 6,570 in 1920 and 12,555 in 
1940 (federal census). The town was laid out in 1864 and incor¬ 
porated in i86q. It was named after Oakes Ames, one of the own¬ 
ers of the railway. It is the headquarters of the state highw-ay 
commission, which employed (1941) 1,920 men over the state. A 
council-manager form of government was adopted in 1920. 

Ames is the seat of the Iowa State College of Agriculture and 
Mechanic Arts, established in 1858, as a “state agricultural col¬ 
lege and model farm,” and broadened in scope in 1862 to meet the 
conditions of the congressional “land-grant” act of that year. In 
1940 the college property was valued at $14,507,261. The central 
campus of 508 ac. is a beautiful park. An inner plaza of 20ac., con¬ 
taining a campanile with a chime of 36 bells cast in Loughbor¬ 
ough, England, is surrounded by stately buildings of white Bed¬ 
ford stone. Around these is an outer ring of shops and labora¬ 
tories. Abutting on the cenjral campus are farms for teaching 
and experiment in agronomy, animal husbandrj', bee culture, dairy 
husbandfy, horticulture, poultry raising, veterinary science and 
other branches, comprising in all nearly 2,010 acres. There are 40 
major and 208 minor structures for college purposes. The meats 
laboratory includes an amphitheatre with 500 seats; greenhouses 
contain 36,260 sq.ft, under glass; the automobile laboratory is 80 
ft. by 207 ft.; the library has a capacity for 350,000 vol¬ 
umes; the main home economics building (400 ft. long) is supple- 
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mented by the nursery .school near by. where the work in child care 
and training is conducted, and by five well-planned houses for the 
courses in home management. The engineering division of the col¬ 
lege is as large as the divi.sion of agriculture. The administrative 
and teaching staff numbers 7:4, and the annual enrolment of 
students is more than 7.000. adding more than 50% to the resi¬ 
dent population of the city. 

AMESBURY, a market town, Wiltshire, England, lying in 
the rich and well-wooded valley of the Avon, amid the chalk downs 
of Salisbury Plain, 8 mi. N. of Salisbury; pop. of rural district 
(1938) 16,780. Area 9.3 .sq.mi. The neighbourhood .is rich in re¬ 
mains of prehistoric man, among which Stonehenge (q.v.), 1 1 mi. 
W., is the greatest surviving megalilhic structure in the British 
Isles. On a hill overlooking the village is a large earthwork, “the 
Ramparts,” which pcrhajis marks a preceding settlement. At 
Amesbury (Ambresberia, Aumbresbery) a witenagemot was held 
in 932, while (c. 980) Ethelfrida, queen dowager of Edgar, erected 
here a nunnery in expiation of the murder of her stepson. At 
the time of Domesday, Amesbury was a royal manor. From the 
12th centur>' the nunnery W'as attached to the abbey of Fonte- 
vrault and was enriched by royal charters and private gifts. A 
weekly market and fair were granted in 1317. The church of St. 
Mary is largely Early English, with some richly decorated win¬ 
dows. Ame.sbury abbey, built by Inigo Jones for the dukes of 
Queensberry, stands close to the village. 

Pipeclay abounds in the neighbourhood, and in the I7(h 
century Amesbury was famous for its pipes. Its intere.sts arc 
largely agricultural, frequent sheep fairs being held. The town 
profits from (he permanent army camiis in the vicinity (partic¬ 
ularly from Larkhill) and from the tourist traffic vi.siting Stone¬ 
henge and other objects of interest on (he plain. Amesbury is 
served by a branch railway, running to the camp at Bulford, 
joining the S.R. between Andover and Salisburv. 

AMESBURY, a town of Essex county, in northeast Massa¬ 
chusetts, U.S.A., on the Mcrrimac river, between the city of 
Newburyport and the New Hampshire border, 43 mi. N. of Boston. 
It is .served by the Boston and Maine freight transportation and a 
bus line. The town covers a land area of about 13 sq.mi. The 
surface is hilly. The population in 1940 was 10,862. The princi()al 
manufactures are automobile accessories, glass-run channel, 
moulded shapes, boats, hats, bent glass, abrasives, castings and 
shoes; the total factory output in 1940 was valued at about $20.- 
000,000. 

Amesbury was settled in 1642, as a part of Salisbury, and in 
1654 became practically independent, although not legally a towm- 
ship until 1666. It was named (1667) after the English town in 
Wiltshire. Quakers settled there as early as 1701. Josiah Bartlett 
(1729-95), a signer of the Declaration of Independence, was born 
there. Shipbuilding was an important indu.stry in the 18th and 
e.specially in the first quarter of the 19th century. A nail factory, 
one of the earliest in the country, wa.s built in 1796. The manu¬ 
facture of iron began about 1710; of hats in 1769; of carriages in 
i8oo; and of cotton goods in 1812. Amesbury was the home of 
John G. Whittier from 1836 to 1892, and many of his poems 
describe the surrounding country and the life of the community. 

See Joseph Merrill, History of Amesbury (Haverhill, 1880) ; S. T. 
Pickard, Whit tier-Land: a Handbook of North Essex (Boston, New 
York, 1904). 

AMETHYST, a violet or purfdc variety of quartz used as an 
ornamental stone. The name is generally said to he derived from 
the Gr. a, “not” and txtxJvaKtiv, “to intoxicate.” expressing the 
old belief that the stone protected its owner from strong drink. It 
was held that wine drunk out of a cup of amethyst w'ould not in¬ 
toxicate. The colour of amethyst is usually attributed to the pres¬ 
ence of manganese, but as it is capable of being much altered and 
even discharged by heat it has been referred by some authorities 
to an organic source. On exposure to heat, amethyst generally be¬ 
comes yellow, and muefi of the cairngorm or yellow quartz of 
jewellery is said to be merely “burnt amethyst.” 

Uic amethyst was used as a gem-stone by the ancient Egyptians, 
and was largely employed in antiquity for intaglios. It is now u.scd 
for episcopal rings. It is a very widely distributed mineral, but 
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ilcar sptHiincns lit for cutting as ornamental stones arc con* 
finetj tt) uirnparalively few localities. Such crystals occur either 
in cavitic.s in mineral-veins and in granitic rocks, or as a lining in 
agate geodes. Many of the hollow agates of Brazil and Uruguay 
contain a crop of amethyst-crystals in the interior. Much fine 
amethyst comes from Russia, especially in the Ekaterinburg area, 

AMETROPIA. The normal refractive condition of the eye 
is known a.s ernmetropia. Any departure from this condition is 
tailed ametropia. Like a camera, the eye is provided with a lens 
and a light-sen.siiive membrane, the retina. The cornea and the 
lransprirent tjubstances which fill the eyeball aid the refractive 
])Ower of the lens In an ideal eye at rest, parallel rays come to 
a clear focu.s on the retina. Although only about 2^,'r. of properly 
examined eye.s c.xactly meet this standard, the majority of normal 
eyes closely approach it. When, however, due to defects in the 
refractive mechanism, {)arailel rays do not come to a clear focus 
on the retina of a resting eye, the condition is called ametropia. 
Such defects may be abnormalities in length of the eyeball or 
irregularities in the curvature of the cornea or lens, and the 
resulting varietie.s of ametropia are called myopia (shortsighted¬ 
ness) hyperopia (farsightedni‘ss) and astigmati.sm. (Sre Astig- 
.MATISM.) 

AMHARA, the crnlral province of Ahe ssinia. The chief town, 
Clondar ((/.v.). by whic h name the jmivimc' is also known, was the 
residence* of the negus negusl. or emperor, of Abyssinia from the 
middle ages up to 1*854. Area, 7^.235 sq.mi.; pop. 2,ooo,cx)o. 

AMHARIC. The most important language spoken in Abys¬ 
sinia (q.v. I is Arnharic, which belongs to the Semitic family (sec 
Skmitic Lancu’Aums ). but has been greatly modified by Hamilic 
influences. The order of the words is that usual in Hamitic siMiech. 
the verb coming last and subordinate words preceding those w-ith 
w'hich they are associated. Laryngeal consonants are absent and 
the system of writing, which dates from the 2nd century a.d.. is 
remarkable for the great number of forms required, since each of 
the 26 consonant.s has seven vowel forms, w^hile a special sign is 
added to mark the softened pronunciation in vogue. Very con¬ 
siderable phonetic modifications have taken place, resulting often 
in a total change of form. As regards syntax, the governed noun 
is placed after the genitive, while the attributive relative clause is 
placed before its substantive. Few traces remain of the feminine 
forms or of (he ancient plural of the noun. Not more than half of 
I he vocabulary—after allowing for phonetic modifications—can be 
found to tally with that of other Semitic languages. (Srr C. Arm- 
hruster, Initia Amharica.) 

AMHERST, JEFFREY AMHERST, Baron (1717-^17), 
Briti.sh field-marshal, served in (Icrmany and the Low Countries 
as aide-de-camp to Gen. (Lord) Ligonier, and was present at 
Dettingen, Fontenoy and Roucoux. He then served on Cumlier- 
land’s staff, and took part with the duke in the later canij>aigtis 
of the Au.strian Succession war, in the battle of Val, and the 
North German campaign of 1757, including the battle of Hasten- 
beck. In 1 758 William I’itt gave Amherst command of an expedi¬ 
tion to attack the French in North America. 

U'he first victory of the expedition, the capture of Louisburg 
(July 26, 1758), was followed by other succe.sses. and Amherst 
was given the chief command of all the forces in the theatre of 
war. In the campaign of 1750 Amherst’s own share was the 
lajilure of Ticonderoga and Crown Point, while Ft. Niagara fell 
to another column, and (Quebec was taken by Wolfe. la 1760 a 
concentric march on Montreal was carried out with complete 
success. Amherst was immediately appointed governor-general 
of British North America. His conduct of the operations against 
the Indians under Pontiac was, however, far from being as 
successful as his generalship against regular troops; and he re¬ 
turned to England in 1763. 

He was created a peer in 1776, was promoted to the rank of 
general in 1778, and aided in suppressing the Gordon Riots of 
1780. For the rest of his active life, with a short interval in 
1782-83, he was commander-in-chief. In I7 q 6 Lord Amherst, 
who had retired from tJic Horse Guards in 1795, was made field- 
marshal; and he died Aug. 31. 1797 at ‘^Montreal,” his residence 
in Kent. Amherst college (g.t;.) was named in his honour. 


AMHERST, WILLIAM PITT AMHERST, Earl (1773 
1857;, governor-general of India, was the nephew of Jeffrey, 
Baron Amherst, and succeeded to his title in 1797. Upon his 
return from an abortive mission to China in 1816, his ship, the 
“Alcestc,'’ after a cruise along the coast of Korea and to the 
Luchu Islands, was wrecked on a sunken rock in Caspar Strait, 

The ship in which he returned to England in 1817 touched at 
St. Helena, and he had several interviews with the Emperor 
Napoleon {see Fwllis’s Proceedings of the Late Embassy to China, 
1817; McLeod’s Narrative of a Voyage in II.M.S. '‘Alceste,” 
1817 ). Lord Amherst held the office of governor-genera! of India 
from Aug. 1S23 to Feb. 1828. The principal event of his govern¬ 
ment was the first Burme.se w’ar of 1824, resulting in the ce.ssion 
of Arakan and Tenasserim to Great Britain. He was created 
Earl Amherst of Arakan in 1826. Upon his return to England, he 
lived in retirement till hi.s death in March 1857. 

AMHERST, a village and district in the Tenasserim division 
of Lower Burma. The village is about 30 mi. S. of Moulmein. It 
wa.s founded by the British in 1826 on the restoration of the town 
of Martaban to the Burmese, and named in compliment to the 
governor-general of India of that day; but in 1827 the head¬ 
quarters were transferred to Moulmein. Amher.st i.s now merely 
a fishing village and a bathing-place for Moulmein. For a de¬ 
scription of Amherst district si e Bi kaia. 

AMHERST, county (own. Cumberland county, port of entry 
in Nova Scotia, Canada, at the head of Chignecto bay and on the 
Canadian National railway, 138 mi. from Halifax. J^op. (1941 ) 
8,620. It is in a rich agricultural and mining district, contains 
factories, and has large trade in lumber and .shipbuilding. It 
exports railway carriages, engines, boilers, stoves, etc. Named 
after Jeffrey, Lord Amherst, the town is near the .sites of I-'ort 
Beuusejour and Fort Lawrence, the scene of the struggle for 
Acadia. 

AMHERST, a town of Hampshire county, .Mass., U.S.A., 
in the central piart of the state, with a population in 1940 of 6,410 
(federal census). The village of Amherst, about 100 mi. \V. of 
Boston, is situated on a plateau within a rampart of hills on the 
cast side of the Connecticut river; and is served by the Boston 
and Maine and the Central Vermont railways. It is a quiet, 
academic village, with shady streets and attractive homes. 

Amherst college (q.v.) stands on a hilltop which commands a 
broad outlook. Massachusetts state college (incorporated 1863; 
opened 1867) has a campus of 700 ac., about a mile north of the 
village centre, and a demonstration forest of 755 ac., 6 mi. 
farther north. Undergraduate enrolment in 1940-41 w'as 1.261; 
graduate enrolment 126, Various short courses, including a two- 
year vocational school of agriculture, brought total registra¬ 
tion to 1.824. 

The town seem.s to have been settled in 1731. It was originally 
part of Hadley, w’as incorporated as a “district” in 1759, and as a 
town in 1775. It was named after Gen. Jeffrey Amherst (1717- 
07). Noah Webster lived in the village (1 Si2-22) while work¬ 
ing on ins Dictionary. Emily Dickinson (q.v.) and Helen M. ITske 
(Helen Hunt Jackson, see Jackson, Helen Maria) were born 
there. 

Sec William Seymour Tyler, A History of Amherst College (1896), 
and Carpenter and Morehouse, The History of the 7 'own of Amherst 
(1896). 

AMHERST COLLEGE, one of the best known of the so- 
called small New England colleges, is situated in a beautiful am- 
pihitheatre of hills in the town of Amherst (q.v.)^ Massachusetts. 
It was founded in 1821 but did not receive its charter until 1825, 
Like most early colleges of New England, it was established 
with the chief aim of preparing students for the ministry. Al¬ 
though soon after its founding the college began to widen the 
scope of its activities, it has preserved to the present day the 
idea of a liberal as opposed to a vocational training. Consistent 
with this purpose it has never added graduate or professional 
schools, adhering strictly to a course leading to the degree of 
A.B. with an ever real, though diminishing, emphasis upon the 
ancient classics. 

The college grew rapidly for a score of years, but then experi- 
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enced a period of reaction which nearly cost the institution its 
life. There was a revival under the presidency of the eminent 
jicologist, Edward Hitchcock (1845-54) and another reaction at 
the time of the Civil War. Since then its history has been one 
of quiet, but steady growth. 

In 1942-43 it numbered 805 students and a faculty of 74 teach¬ 
ers. The material resources of the college amounted to $3,000,000 
in buildings and equipment, and to $11,925,000 in invested funds. 
Its buildings consisted of four dormitories, live halls devoted to 
administration and instruction, two large laboratories, one of 
which is divided between physics and chemistry, and the other be¬ 
tween biology and geology, a library, chapel, church, a gymnasium 
equipped with a natatorium and squash courts, a large indoor 
athletic field and skating rink, a music building and an observa¬ 
tory. The library, thoroughly modern in its appointments, con¬ 
tained approximately 236.500 books. The observatory is equipped 
with (wo domes, one housing a telescope with an r8-in. Clark 
objective, and the other with a 7-in. telescope (Clark objective) 
for student use. The geological and biological building contains 
the famous Hitchcock ichnological collection, the Adams shells, 
a part of the Audubon collection of birds, an extensive mineral 
collection including a rare assortment of meteorites, and fossil 
groups arranged to illustrate the theory of evolution. About looac. 
of land are desoted to athletic sports, the larger portion being 
u.sed for intramural sports upon which the college lays an ever 
increasing emphasis. For its size (6.000 graduates in the first hun¬ 
dred years), the college has had an exceptional number of gradu¬ 
ates of distinction, among others being Henry Ward Beecher and 
Calvin Coolidge, It has been eminent in foreign missionary work, 
especially in the field of education. The Syrian Protestant college 
(now the American univer.silv) of Beirut, Syria, w\as founded by 
Daniel Bli.ss of the class of 1852; the Doshisha, the first institu¬ 
tion of higher learning in Japan, by Joseph Neesima of the class 
f)f 1870; and Robert college, in Constantinople, owed a very large 
[larf of its early success to President George Washburn of the 
Cass of 18^5. (G. D. O.) 

AMHURST, NICHOLAS (1697-174-^), Engli.sh political 
writer, was born at Mardcn, Kent, Oct. 16, 1697. and died at 
Twickenham. April 12, 1742. He was educated at Merchant Tay¬ 
lors' .school and St. John’s college, Oxford. At Oxford he wrote 
many satirical poems on university life, and in 1719 was expelled. 
Some of his satirical papers were published in 1726, a.s 7 Vrn;e 
FUius: or the secret history of the University of Oxford. In Lon¬ 
don he became a pamphleteer against Walpole’s government, 
editing The Craftsman, which was the organ of Lord Bolingbroke 
and William Pulteney. Amhurst was in prison for a short time in 
1737 for .su.spectcd libel. When his political friends overthrew Wal¬ 
pole in 1742 they appear to have forgotten Amhurst. 

AMIANTHUS, a name applied to the finer kinds of asbestos 
(q.v.), in consequence, it is .said of the mineral being unaffected 
by fire (Gr. afilavros, undefiled). Some of the finest amianthus, 
with long silky flexible fibres, occurs in the di.strict of the Taren- 
taise in Savoy. According to Dr. J. W. Evans, the ancient amian¬ 
thus, derived mostly from Karystos in Euboea and from Cyprus, 
was probably a fibrous serpentine, or chr>' 3 otiIe (now called locally 
TTOMTra/c^TreTpa. or cotton-stone). 

AMICABLE NUMBERS (also known a.s amiable numbers 
or, less commonly, as agreeable numbers), two integers each of 
which is equal to the sum of the aliquot parts (q.v.) of the other. 
For example, 220 and 284 are amicable numbers, for the alkjuot 
parts of 220 are i, 2, 4, 5, 10, ii. 20. 22,44, 55 and ito, the sum of 
which numbers is 284. Similarly, the sum of the aliquot parts of 
284 (that is, of I, 2, 4, 71 and 142) is 220. These two numbers 
are mentioned by the Greek arithmetician, lamblichus (c. 325). 
Mathematicians have di.scovered 63 other pairs. 

AMICE (Lat. amictus, from amicire, to wrap round), some¬ 
times called humerale (from humerus, shoulder), a liturgical vest¬ 
ment of the Western church. It is a rectangular linen doth, with 
a small cross sewn or embroidered in the middle, which is wrapped 
round the neck, shoulders and breast. It is first laid on the head, 
then allowed to fall on the shoulders, and finally folded round 
the chest and tied with the strings attached for that purpose. It 
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is worn under the alb, except at Milan and Lyons, where it is put 
on over it. The vestment was at first a perfectly plain white 
cloth, but from the loth century onwards it was often richly 
embroidered, and the custom aro.se of decorating the upper border 
with an “apparel” forming a sort of stiff collar which appeared 
j ,above the cha.suble or dalmatic. The Latin word amictus wa.s np- 
i plied to any wrap-like garment, and. according to Father Braun, 
the liturgical amice originated in the ordinary neck-cloth worn by 
all classes of Romans. The first record of its liturgical use i.s in 
the 1st Roman (.)rdo (8th century), when it was worn only with 
the dalmatic and was known as the anabola^ium {ana^olaiwn. 
anaRolagium, Gr. ava.fib'KcLiov^, a name it continued to bear at 
Rome till the iith century. In the gth century it spread to other 
countries: it is mentioned in an inventory of vestments given by 
Abbot Angilbert (d. 814) to the monastery at Centula (St. 
Riquier) and in the de clericonm imtitutione of Hrabanus Mau- 
rus (c. 8.’o). The amice was worn first simply as a shoulder-cloth 
but towards the end of the gth century the custom grew up of 
putting it on over the head and of wearing it as a hood, either 
while the other ve.slments were being put on or. according to vari¬ 
ous local uses, until the celebrant reached the altar. This cea.sed 
at Rome in the 151)1 century, when the apparel di.sappeared; but 
two relics of it survive—(1) in the vesting directions of the Missal 
and the priest’s prayer. “Place on my head the helmet of .salva¬ 
tion,” etc., (2) in the ordination of subdeacons, when the bishop 
lays the ve.stment on the ordinand’.s head with the words “Take 
the amice, which .symbolizes discipline over speech" 

The amice was rejected with the other “Mas.s vestments” in 
England at the Reformation, Its use has. however, been revived 
in many Anglican churches. (.See xt.s. ) A \ e.stmcnl akin 

to the amice is w’orn in the Armenian and some other oriental 
churches, but it is unknown to the Orthodox Eastern church. 

See Joseph Braun, S.J., Die liturgische Cewnndun^, pp. 21-56 
(Freiburg im Brcisgaii, 1007), and bibliography to tnc article 
Vest.mf.nts. 

AMICI, GIOVANNI BATTISTA (1786-1863), Italian 
astronomer and microscopist. was born Manh 25, 1786, at Modena 
and died at Florence. April 10. 1S63. His name is be.sf known for 
the improvements he effected in the mirrors of reflecting tele- 
.scopes and in the development and const ruction of the miscroscope. 

AMICIS, EDMONDO UE (1846-1908), Italian writer, 
was born at Oneglia, in Liguria, Oct. 21, 1846. He was edu¬ 
cated for the army, and fought at the battle of Cu.stozza in 1866. 
In 1867 he became director of the Italia Militare, Florence. In 
the following year he published La Vita Militare, a book of 
sketches of military life. After his retirement from the anny in 
1870 de Amicis travelled in Europe and Africa, and published a 
numlier of travel books wdiich w'ere long popular. The most 
important of lhc.se are his dcscriptioms of London (1874), Spain 
(1873), Holland (1874). Constantinople (1877) and Morocco 
(1875). He died suddenly at Bordighera on March 12. 1908. 

Among his other well known works are; II R<:nijmu:o d'un Maestro, 
and the widely re.id II Cuore (Iran.slated into English as An Italian 
Schoolboy’s Journal). Later works are La Carozza di tutti, Memorie, 
Speranze e glorie, Ricordi d'infanzia d di scuola, Lldioma gentile, and 
a volume of short stories, AVI Rei^no dell’ Amorc. 

AMICUS CURIAE, a term used primarily in law, signifying 
a person (usually a member of the bar) who, hating special knowl¬ 
edge but not being engaged in the action, intervenes during its 
hearing to give information for the assistance of the court, either 
upon some fact relevant to the issue or upon a point of law, such 
as the effect of a local custom, the precedent of some decided 
case, etc. 

AMIDES (Acid-Amides), chemical compounds which may be 
considered as derived from ammonia by replacement of one or 
more of its hydrogen atoms with acyl residues. (An acyl residue 
is the characteristic group of an acid, from which it may be de¬ 
rived by removal of the acidic hydroxyl group or groups.) Amides 
are known as primary, secondary or tertiary if the number of 
hydrogen atoms replaced by acyl residues is one, two or three, 
re^ctively. 

A few amides of inorganic acids are known, such as nit 1 amide 
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fIjN.NOi (from nitric acid) and sulphamic aci<l H-N.SOaH (from 
.sulphuric acid), but the ^rcat majority are derived from organic 
acids. Of these latter comj)ound.s. the i)rimary amides of the type 
R.CO.NHz. which are derived from the carboxylic acids, arc the 
most important, the group .CO.NH2 being called the amido group. 
They may be })repared by the dry distillation of the ammonium 
salts of the acids (A. W. flofmann), by the partial hydrolysis of 
the nitriles, by the action of ammonia or ammonium carhonale on 
acid chlorides or anhydrides, or by healing the esters iq.v.) with 
ammonia. Tliey are sidid crystalline compounds (formamidc ex¬ 
cepted); the lower rnernhers of the series are soluble in water, the 
solubility, however, decreasing as the carbon content of the mole¬ 
cules increases. They are easily hydrolyzed, breaking up into 
organic acids and ammonia when boiled with acids or alkalies. 
They form (ompouttds with hydrogen chloride w'hen this gas ih 
passed info their ethereal .solution; these compounds, however 
are very unstable, being readily decomp<Jsed by water. On the 
other hand, they show faintly acid jiroperties, since the hydrogen 
of the amido group can be replaced by metals to give such com¬ 
pounds as merc ury acetamide ((.’H:iC(J\TI t-Jig. Nitrous acid cle 
composes them, with elimination of nitrogen and the formation 
of the corresponding acid: 

RCO.NTT-fONOH-R.COOll-fN^ 1 IIA 

When distilled with phosphoric anhydride they yield nitriles. By 
the action of sodium hydroxide and either bromine or chlorine on 
the amides, they are converted into amines containing one carbon 
atom lc.s,s than the original amide; 

R.CONH.-^-R.CONHBr-^RNIIi-fNasCoa-fNaBr 

This reaction pos.scsses great theoretical importance (A. W. Hof- 
inannT and is also of industrial interest in the Badische synthesis 
of indigo for in accordance with Hofmann's reaction 

phthalimidc is converted by alkali hypochlorite into anthranilic 
acid. 

Formamide, H.CONH2, is a li(juicl readily soluble in water, 
boiling at about C. with partial decompcjsition. Acetamide, 
CH.i.CONH^, a while deli()ues(:ent crystalline solid, which melts 
at 82-83'’ C. and boils at 222"" C.. is usually prepared by distilling 
ammonium acetate. Benzamide, ('hH.vt'OXH:-, crystallizing in 
leatlels which melt at 1,^0’ C\. is prepared by (he action of am¬ 
monium carbonate on benzoyl chloride. It yields a silver salt which 
with ethyl iodide forms benzimidoethylether, CJITT iNHjOCiH;,. 

The amiries of the sul[)honic acids are only .slightly le.ss impor¬ 
tant than those of the carboxylic acids discussed above. They arc 
most conveniently })repared by the action of ammonia upon the 
corresponding sulphonyl chlorides; 

RSO..Cl-i-2NH,-RSC):.Ml2TNH,,Cl 

Certain substances which either belong to this class or are deriva¬ 
tives of members of the class, and whidi are known as the ‘\sulfa 
drugs,” are of great importance in medicine. Sulfanilamide, 
H2N.C6H4SOtNH2, was (he first of these drugs to be widely used; 
it may be considered the parent substance from which the re¬ 
maining drugs are derived by structural modifications. {See 
.Sulfonamides, The ) 

Among the important derivatives of the amides are those in 
which one or more of the hydrogen atoms attached to nitrogen 
have been replaced by alkvl or ar>i groups. Such substances, like 
the above simpler ones, are al.so frequently designated as amides 
although, especially in the aromatic series, they may be named 
instead with reference to the aromatic amines from which they 
are deriv'ed. Tlius, acetanilide, or N-jihenylacetamide {q.v.), 
CH.iCONHC«H.', and acetotoluidide, or N-tolyacetamide. CH3- 
CONHCftHiCHa. arc obtained by the action of acetic acid, acetyl 
chloride, or acetic anhydride upon aniline (7.1’.). CfiH.-iNHj, and 
toluidine, CH.5CfiH4NH2, re.speclively. (G. W. Wd.) 

AMIDINES, the name given (a) to compounds of general 
formula RC( :NH^NH?, which may be considered as derived from 
amides of the tyj^e RCONH? (see Amfdes) by replacement of 
oxygen by the divalent imino (:NH) group; and (b) to com¬ 
pounds derived from tlie foregoing !>>■ the replacement of one or 


more hydrogen atoms by alkyl or aryl groups. They may be pre¬ 
pared by the action of ammonia or amines on imide chlorides or 
on thiamides; by the action of ammonium chloride or hydro¬ 
chlorides of amines on nitriles; by condensing amines and amides 
in presence of phosphorus trichloride; by the action of hydro¬ 
chloric aiid on acid amides; and by the action of ammonia or 
I amines on imino-ethers. They are colourless crystalline bases, 
which are unstable; they readily take up the elements of water 
(when boiled with acids or alkalis), yielding amides and ammonia. 
(Jn dry distillation they yield nitriles and ammonia. With 
/J-kelonic esters, HO(CH,i)C;CH.C02R, they yield oxypyri- 
midines. 

I'ormamidinc, HC:(XH)NH2, is known only in the form of its 
salts, the crystalline hydrochloride being obtained by the action of 
ammonia on the hydrochloride of formimido-elhyl ether. 

Aci tamidinc, C'H.iC: (XH j.XHa, is alkaline in reaction, and 
readily splits up into acetic acid and ammonia w’hen warmed 
with acids. Its hydrochloride cry.stallizes from alcohol in colour¬ 
less deli(|uesccnl jirisnis. 

Bniziimidinr, CuH.-. C: ^NH;NTT-, forms colourless crystals 
which melt at 75-So'^ C. 

AMIEL, HENRI FREDERIC (1821-1881), Swiss philos¬ 
opher and critic, was born at Geneva Sejit. 27, 1821. He studied 
philosophy at Berlin 1844-4S. In 1849 he was appointed pro¬ 
fessor of aesthetics at the academy of Geneva, and in 1854 be¬ 
came profes.sor of moral philosophy. These appointments, con¬ 
ferred by the democratic party, deprived him of the support of 
the aristocratic party which comprised nearly all the culture of 
the city. This isolation insjiircd the one book by which Amici 
lives, the Journal Intime, which, publi.shcd (2 vols. 1882-84) 
after his death, obtained a European reputation. It wa.s trans¬ 
lated into English by Mrs. Humphry Ward, and attracted many 
readers, partly because of the high jiraise given to it by Matthew 
Arnold, and partly becau.se it interpreted many lonely souls to 
thcm.seivcs. He died in Geneva, on May ii, 1881. 

AMIENS, north France, capital of the department of Somme, 
on the left bank of the Somme, 81 mi. N. of Paris on the North¬ 
ern railway to ('alais. Pop. (1936) 90,870. The city was involved 
in both World Wars 1 and II and suffered severe damage espe¬ 
cially during the former. The old town occupies the low-lying 
area between the arms of the rivers Somme and Avre. The site of 
(he ancient ramjiarts is occupied by boulevards; and suburbs, 
bounded by another line of boulevards, have arisen beyond these 
limits, while the city also e.vtcnds to the right bank of the Somme. 
The Imsy quarter lies between the river and the railway. The 
older quarter is situated directly on the Somme; its narrow and 
irregular streets intersected by (he eleven arms of the river and 
skirted on (he north by the canal derived therefrom. 

Amiens occupies the site of the ancient Samarobriva capital 
of (he Ambiani, from which it probably derives its name. At 
(he beginning of the 4th century Christianity was preached there 
by St. Firmin, its first bishop. Its territory formed the mediaeval 
countship of Amienois, and early in the 12th century the citizens 
profiling by rivalry of count and bishop gained a charter of 
enfranchisement. The fief became a dependency of the French 
crow'n in 1185. In 1435, by the treaty of Arras it fell to the 
dukes of Burgundy, until 1477. Surprised by the Spaniards in 
1597. the city wa.s recaptured from them after a long siege by 
Henry IV. Till 1790 it was the capital of the government of 
Picardy {q.v ). The famous treaty betw’een Great Britain, France. 
Spain and Flolland w'hich took its name from Amiens was signed 
here in March 1802. In the Franco-German War {q.v.) Amiens, 
after an important action, fell into the hands of the Pru.ssians 
on Nov. 28, 1870. In World W ar I the city was taken by the 
Germans on Aug. 30. 1914; but after the battle of the Marne 
he front was established some 20 mi. eastwards, where it remained 
ill 1918. Amiens then became the first concentration point for 
British troops disembarking at Boulogne in 1914, and the first 
aircraft park was established here. It remained of high impor- 
ance on the lines of communication and in March 1918 the Ger¬ 
mans made a great effort to break through between the British 
and French armies at the Amiens salient. They advanced to with- 
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in eight miles of the town, which was evacuated by civilians and 
bombarded daily by heavy guns. The cathedral was struck nine 
times, and the roof pierced. Other buildings were damaged, and 
much havoc done in the Rue de Beauvais. Reconstruction, how¬ 
ever, proceeded apace after the war. 

Amiens has the park or Promenade de la Plotoic to the west and 
several fine squares, notably the Place Longueville and the Place 
St. Denis with the statue of the famous 17th century scholar 
Charles Ducange. 

The cathedral of Notre Dame (see Gothic Architecture; 
Sculpture; Doorway and Rose Window) is one of the finest 
Gothic churches in France. Erected on the plans of Robert de 
Luzarche.s, chiefly between 1220 and 1288, it consists of a nave, 
nearly 140 ft. in height, with aisles and lateral chapels, a transept 
with aisles, and a choir (with deambulalory) ending in an apse 
surrounded by chapels. The total length is 469 ft., the breadth 
216 ft. The faqade, which is flanked by two square towers, has 
three decorated portals, the central portal having a remarkable 
statue of Christ of the 13th century; they are surmounted by two 
galleries, the upper one containing 22 statues of the kings of 
Judah in its arcades, and by a fine rose window. A slender spire 
rises above the crossing. The southern portal is remarkable for 
a figure of the Virgin and other statuary. The interior contains 
beautifully carved stalls and a flamboyant choir-screen, and is 
remarkable for the height of (he nave and the boldness of the 
columns supporting the vaulting. Of the other churches of 
Amiens, St. Germain (15th century) has good stained glass. The 
hotel de ville, begun 1550, a belfry of the 14th and 18th centuries 
and .several old mansions arc of interest. The learned associations 
of Amiens include the Societe dcs Aiitiquaires de Picardie, by 
whom the museum was built in 1854-64, and the early prehistoric 
collections illustrate the classic area of the Somme. 

The city is the .seat of a bishop, a prefect, a court of appeal 
and a court of assizes, and headquarters of the II army corps. 
There are also tribunals of first instance and of commerce, a 
board of trade arbitrators and a chamber of commerce. 

The textile industries, celebrated since the middle ages, include 
velvet, cotton, wool, silk, hemp and flax-spinning, ho.siery and a 
variety of mixed fabrics. Though seriously affected by World 
War I, the wool and textile industries had regained their prewar 
conditions. Manufactures of machinery and chemicals, and print¬ 
ing. dyeing, and iron-founding are also carried on. Market gar¬ 
dens, known as hortillonnages, intersected by small canals derived 
from the Somme and Avre, cover a considerable area northeast 
of Amiens; and the city trades in vegetables, grain, sugar, wool, 
oil-seeds and in the duck-pasties and macaroons for which it is 
renowned. A very important fair for all species of merchandise 
is held annually. 

AMIENS, BATTLE OF (1918). This is the name for the 
offensive of the British 4th and French i.st Army under Sir Doug¬ 
las Haig’s orders, an offensive which, launched by surpri.se on Aug. 
8. 1918, and coming close after the Allied counterstrokc on the 
Marne (see World War I; Marne, Second Battle of the), 
inaugurated the unbroken tide of advance which culminated in 
the Armistice, on Nov. 11, igi8. After the German spring offen¬ 
sive had been finally stopped in front of Amiens, this sector had 
an interval of comparative quiet, except for frequent small raids 
by the Australians holding it, while the struggle developed on other 
parts of the front. 

Towards the end of June, the 4th Army commander, Gen. Raw- 
Jinson, decided that an operation on rather a larger scale than the 
.Australians had so far carried out had every chance of meeting 
with success. On July 4, six Australian battalions, working in close 
co-operation with some 60 tanks, together with four companies 
of the American 33rd division, which was attached to the 4th 
Army for training, attacked on a front of nearly three and a-half 
miles, and with consummate ease and only small losses captured 
the ridge running from Villers-Bretonneux down to the Somme at 
Hamel. This operation gave greater depth and valuable positions 
for observation to the British line, while at the same time it de¬ 
nied to the enemy important observation over much of the Somme ' 
valley. It also showed that the German infantr>' was no longer i 


the determined foe that it had been in 1916 and 1917, and that the 
enemy's defences were not formidable. The real significance of 
the operation was its evidence that on the 4th Army front a well 
organized attack, supported by tanks well trained beforehand to 
co-operate with infantry, would have every prosi)ect of breaking 
through the enemy's defence.s, given the element of surprise. 

On July 17 Rawlinson submitted proposals to Haig for an at¬ 
tack by the 4th Army on a front of approximately 16m. from 
Moreuil to Morlancourt. The plan was at once approved by Haig, 
who, in response to a request from Gen. Foch that the British 
should take the offensive on the Lys front with a view to recover¬ 
ing the important position on Kemmel hill, recommended that the 
venue for the British offensive should be changed to (he Amiens 
front. 7 'o this prof)osal Foch assented with the modification (hat 
the French ist Army (Dcbcney) should attack on the southern 
portion of the front between Moreuil and the River Luce (about 
three and a half miles) shoulder to shoulder with the British 4th 
Army, both armies operating under the direct orders of the Brit¬ 
ish commander-in-chief. 

On July 28 I'och issued his orders. “The object of the opera¬ 
tion,” he said, “is to disengage Amiens and the Amiens-Faris rail¬ 
way, as well as to beat and push back the enemy between the 
Somme and the Avre. The offensive, covered on (he north by the 
Somme, is to push forward as far as possible in the direction of 
Roye.” The Amiens-Roye road was fi.xed as the dividing line be¬ 
tween French and British, and .Aug. 10 was to be the day of at¬ 
tack. This date was sul)se(|uently advanced to Aug. 8. 

Preparations for Surprise Attack.—On July 26 orders were 
received that the preparations, which Rawlinson had already be¬ 
gun in anticipation of sanction being given to his proposed opera¬ 
tion, were to be pressed forward with all speed. The essence of 
the whole plan was secrecy. Unless the existing conditions both 
as regards the state of the hostile defences and the absence of re¬ 
serves could be maintained success could not be guaranteed, and 
in consequence it was not until July 31 that divisional command¬ 
ers even were (old the true story of the operations, a false but 
adequate reason having been given for the preparations. 

On Aug. 1 the strength of the 4th Army was seven divisions, 
one cavalry division, three tank battalions (aliout no tanks), 11 
squadrons R.A.F. and 1,000 guns and howitzers. By zero hour on 
Aug. 8, this force had been increa.sed to 13 divisions, three cavalry 
divisions, 12 tank battalions (about 456 tanks), 17 sejuadrons 
R.A.F., and over 2,000 guns and howitzers, of wdiich 672 were 
“heavies.” In addition, one division, retained in the hands of the 
commander-in-chief, was brought into the area, while two others 
arrived on the day of the battle. The cavalry, about 96 whippet 
tanks, and part of the artillery were moved by road, the remainder 
being brought up in some 290 special trains, 230 for personnel and 
guns and 60 for ammunition and mat/riel. 

As the Canadian Corps, at the time in reserve near Arras, had 
not been involved in the desperate fighting earlier in the year, it 
was realized that wherever it was identified in (he line by the 
enemy an early offensive would certainly be expected. The first 
problem, therefore, was to camouflage its move and to keep its 
presence secret up to the last possible moment. With this object 
a few Canadian units were moved into the line near Kemmel, 
whilst the remainder moved down to the Amiens front, though it 
was not allowed to take over its part of the front line until just 
before zero hour on Aug. 8. The task also of introducing and reg¬ 
istering a very large number of guns without detection was no 
easy matter. All movements of artillery units and the formation 
of ammunition dumps had to be done at night. A strictly limited 
number of guns only were allowed to fire daily, nothing above the 
normal number of rounds being permitted. 

General Plan of Attack. —The British front of attack was 
divided between the Canadian Corps (Currie, four divisions) from 
the Amiens-Roye road to the Amiens-Chaulnes railway, 7,500yds.; 
the Australian Corps (Monash, five divisions) thence to the 
Somme, 7,500yds.; and the 3rd Corps (Butler, four divi.sion.s) 
thence to the River Ancre, 5,000yds.; while to each coiqjs a pro¬ 
portion of tanks was allotted. The task of the 3rcl Corps was to 
form a defensive flank north of the Somme, whilst the French ist 
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Army would (urry out a similar task on th«‘ ri>'ht of the Ca¬ 
nadians. Three successive objectives were a.s.siKned at distances 
respectively of two to two and a-half, three to five, and six to 
ci>?ht miles from the original starting line. With the ample pro¬ 
vision of tanks it was pos.sible to refieat and improve upon the 
Cambrai experiment (sec Cambrai, Battle of) of Nov. 1917, 
and thus to gain the full value of .surprise; a preliminary bom¬ 
bardment was omitted, the artillery, infantry and tank action 
commencing simultaneously at zero hour, uji to which moment 
there was no divergence from the ordinary daily routine of trench 
warfare. With the I rench, however, the situation was different, 
as tanks were not available to assist them, and Debcney decided 
to bombard (he enemy > defimces fur 40 minutes prior to the in¬ 
fantry advance. 'I'he zero hour, 4.20 a.m., of the 4th Army advance 
.synchronised with the oiiening of the ITench bombardment. 

The hostile torces believed to be available to oppose the British 
were six divi.sions in first line with eight in re.serve of the German 
2nd Army (Marwitz), while in front of the attacking corps of 
the I'rerich ist Army were the two left divisions of the German 
2nd Army and one division of the German iHth Army (Hutier). 
By the morning of Aug. 8 all preparations for (he battle were 
complete, and the Allied forces, all unsuspe.ited by the enemy, 
were about to enter ujion the first stage of their march to the 
Rhine. 

The British Attack, Aug. 8. —At 4.20 a.m. (approximately 
one hour liefore sunrise) Kawlinson’s 4th Army, under cover of 
a powerful barrage, debouched to the assault. Thick ground mist 
veiled the advance from the eyes of the Germans, who were com- 
filetely surpriseil and overwhelmed with little resistance along 
nearly the whoh; front. The Canadian Corp.s attacked with three 
divisions in line, the 3rd, 1st and 2nd in order from the right. The 
Canadian 3rd iTivision, making light of the difficult ta.sk of de¬ 
bouching from a narrow bridgehead on the south bank of the 
River Luce, raptured Hangard and Demuin, and by noon had 
carriial its front forward to (he seiond objective, between Mi^zi- 
eres and C'ayeux. The 3rd Cavalry Division then went through, 
followed by the Canadian 4(h Division, hut, after taking Beau- 
court, was held uj) by inachirie-gim tire. The infantry on coming 
up succe(“ded in pushing forward, though they were unable that 
day to ca[)ture Le Ouesnel, the final objective. 

The ('anadian ist Division in the centre reached the first ob¬ 
jective by 6,20 A.M ; but the C'an.idian 2n(l Division on its left 
only attained it an hour and a half later, having met with strong 
opposition at Marcidcave. At 8.20 a.m. the advance was resumed, 
the German machine-gunners putting up considerable re.sistance 
against the Canadian 2ful Division. The ts( Cavalry Division now 
sent forward (wo brigades, one of which passed through the Ca¬ 
nadian 211(1 Division and drove far into hostile territory, attaining 
the tinal objective in conjunction with the infantry, which followed 
up, clearing the ground in rear of the cavalry. By the end of the 
day’s fighting the (’anadian Corps had, with the exception already 
noted on the extreme right, carried out its ajipointed task, and 
captured over 5,000 prisoners and i6r guns. 

Progress in the Centre. —The Australian Corps in the centre 
of the British attaciv had their rnd and 3rd Divisions in the front 
line with (he 5lh and 4th in sujiport, the 1st Division being in re¬ 
serve. The leading line, aided most effectivtdy by the tanks, 
reached the first objective with little opposition. The 5th and 
4(h Divisions (hen continued (he advance, pushing on beyond Bay- 
on vi Hers and Morcourt, and occupied the second objective by 
about 10.30 A M., when a brigade of the 1st Cavalry Division 
pas.sed through towards HarbonniiVcs and armoured cars raced 
forward down the Brie road, penetrating far into the enemy’s 
back areas. Behind them, the Au.-^tralians, throwing back their left 
to face (he enemy on the north hank of the Somme, pushed for¬ 
ward their centre and right to the final objective just west of 
Vauvillers and Proyart, w'hcre they found the cavalry held up. 
During the clay the Australians took nearly 8,cx)0 prisoners and 
173 guns. 

North of the Somme the 3rd Cori)s had not met with the same 
measure of success. The plan had been disarranged by n local 
German attack near Morlancourt on Aug. 6, which forced back a 


fart of the Allied line some 800 yards. In addition the terrain 
was not so suitable for tank manoeuvres as south of the river. 
The attack opened with the 58th, 18th and 12th Divisions from 
right to left. After the first objective had been gained, the fur¬ 
ther advance broke down against the resistance of the enemy 
holding the Chipilly spur, w^hile further north the enemy counter¬ 
attacked and drove back the advanced attacking troops. Never¬ 
theless the 3rd Corps captured during the day nearly 2.400 prison¬ 
ers and 40 guns. 

The results of this most successful day’s battle were the com¬ 
plete defeat and rout of 11 German divisions, a gain of ground to 
an average depth of six to seven miles on a front of eight miles, 
the capture of over 16,000 jirisoncjrs, 373 guns, several thousand 
machine-guns and quantities of ammunition and stores. Most im- 
Iiortant of all, the battle de.stroyed the last hope of German vic¬ 
tory. “It was,” said Ludendorft, “the black day of the (jcrman 
army in the war ... To continue would be a gamble. The war 
would h.Tve to be ended.” 

The French Attack, Aug. 8.—At 4.20 a.m., simultaneous 
W’ith (he Briti.sh assault, the I'rench bomliardment of the enemy’s 
position on the commanding ground in the angle between the riv¬ 
ers Avre and Lui'(! opened, and at 5,05 a.at. (he French infantry 
in this sector deboucluxl to the attack. For this operation Deb- 
en(*y allotted three divisions of the 31st Corps, of which one divi¬ 
sion was given (h(‘ task of capturing Moreuil. Despite a stubborn 
defence, (he enemy was gradually driven back and Moreuil wood 
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Thfl succoMive stages of the great British advance Initiated by the battle 
of Amiens, Aug- 8, 191 S. brought the British to the outworks of the 
Hindenburo Line which they then attackad, breaking through at the end 
of September. The morale of the German Army was broken, and the way 
paved for the final victory three months later 

taken. This feature was of great, importance, as its capture se¬ 
cured the fiank of th(? British advance. At 8.20 a.m. the next corps 
to the south, the 9th (.'orps, crossed the Avre, south of Moreuil, 
and extended the front of attack, which by the end of the day’s 
lighting reached the general line Plessier-Fresnoy (excl). Although 
the French attack did not quite reach its final objective for the 
day. its main task of securing the British flank was carried out, 
while some 3,000 prisoners and many guns were captured. The 
other two corps of the French ist Army did not take an offensive 
rfilc until next day. The result also enabled Gen. Fayolle, com- 
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manding the French reserve group of armies, to carry out his plan 
of extending the battle front farther to the south on Aug. 9. 

Continuation of British Advance, Aug. 9-11.—It was de- 

I ided by Rawlinson that the 4th Army should on Aug. 9 continue 
its advance to the line Roye-Chaulncs-Bray-Dcrnancourt. The 
main attack was entrusted to the Canadian Corps, which was to 
push south-east to the line Roye-Hallu, whilst the Australian 
corps was to secure its left between the latter place and Miri- 
court, and the 3rd Corps to adv^ance to Etinehem and form a de¬ 
fensive flank north of the Somme. 

Early in the morning the Canadians captured the village of 
Le Quesnel, thus completing the capture of all the objectives al¬ 
lotted to the main British attack for the 8th. During the day. 
assisted by cavalry, they advanced the line an average of five miles 
and halted for the night on a general line east of Rouvroy and 
Meharicourt. To the north the Australians reached Lihons hill 
and captured Framerville after stubborn lighting. The 3rd Corps, 
north of the Somme, cleared the Chipilly spur and occupied Mor- 
lancourt. During the day six German divisions reinforced the 
front from neighbouring armies. On Aug. 10 and ii the advance 
(onlinued against ever-stiffening resistance and hostile counter¬ 
attacks, eventually reaching the general line Le Quesnoy-Lihons- 
Raincourt, whilst north of the river the Etinehem spur was com¬ 
pletely cleared. 

It was now clear that to push the offensive farther would lead 
to disproportionate loss with little corresponding gain. The enemy 
had reformed his front, shattered on the 8th, hy fre.sh troops from 
other [lortions of the line, and had .settled down on the edge of the 
area devastated in the Somme battles of 1916, where a maze of 
old trenches, wire and shell holes rendered defence ca.sy and rapid 
advance impracticable. Rawlinson had engaged all his 13 divisions, 
units were tired and in need of a breathing-space. He therefore 
(Ici ided to allow his troops a few' days’ rest W'hile preparing for a 
renewal of the attack on Aug. 15. Units in the line were relieved 
and tired infantry and cavalry withdrawn into reserve. 

French Operations, Aug. 9-11. —On Aug. 9 Debeney made 
an encircling attack, south-east and north-east with hi.s loth and 
35lh Corps, his objective being Montdidier. The former was 
checked, and thus the garrison of the town managed to slip out, 
but the tow'n was occupied and the rearguard captured on the 
morning of Aug. 10. In the meantime the 31st Corps to the north 
reached the line Pierrepont-Arvillers. By the night of the nth it 
gained the western outskirts of Roye. On Aug 10 Fayolle brought 
in the French 3rd Army (Humbert) on the right. Attacking on the 
front Courcelles-Gournay in the direction of Lassigny, it made 
an advance of an average depth of three to four miles. Next day 
the front w'as extended still farther southwards, but, owing to the 
enemy's resistance becoming stronger, progre.ss was thencefor¬ 
ward slow. 

British Operations, Aug. 12-21. —Owing to the difficulty of 
reorganizing the front of attack and of bringing up the guns, the 
attack arranged for Aug. 15 did not materialize, and up to the 21st 
only local actions took place on the 4th Army front. British at¬ 
tacks alternated with hostile counter-attacks, the line after hard 
fighting reaching Damery-Lihons-Proyart-Demancourt. On Aug. 
17 Haig decided to transfer temporarily the centre of gravity of 
the British offensive to the 3rd and ist Army areas. The Cana¬ 
dian Corps w'as taken out of the line and the French ist Army took 
over the British front as far north as Lihons. During the period 
Aug. 8-21 the 4th Army had forced back the Germans to a depth 
of 12m., had defeated or engaged with its ow'n 13 divisions no less 
than 27 of the enemy’s, had taken over 23.000 prisoners and 400 
guns and had killed and wounded more than an equivalent num¬ 
ber, at a cost to itself of some 27,000 casualties. 

French Operations, Aug. 12-21. —During this period the 
French ist Army, which remained under Haig’s command until 
the i6th, also came to a halt, but the French 3rd Army, whose ad¬ 
vance was assisted by the French loth Army’s attack east of the 
Oise, after a hard and determined defence succeeded in occupying 
Lassigny on Aug. 21. In the 12 days’ fighting Humbert's army of 
seven divisions had driven eight hostile divisions from their strong 
vantage-ground and had taken 5,000 prisoners and 100 guns. 
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General Results of the Battled— The course and results of the 
fortnight’s fighting may be summed up as follows; The three Al¬ 
lied armies (British 4th, French 1st and 3rd), with 32 divisions, 
had attacked and defeated the German 2nd and 18th Armies of 
42 divisions. The Allies had advanced to a depth of 6-13m. on a 
front of 47m. taking 40,000 prisoners and 600 guns. Most impor¬ 
tant of all, the Allied lateral communications between Paris and 
the north had been cleared, and a wide breach had been made 
in the German front, susceptible, as events were to show, of being 
rapidly widened to cither flank by further Allied attacks. A 
shattering blow had been dealt to the morale of the German Army 
and their high command, from the effects of which neither was 
destined to recover. The battle of Amiens was the first page in 
the story of the Allied victory of 1918. 

THE BATTLE OF BAPAUME-P^RONNE 

This operation is dealt with here as it formed the immediate 
.sequel to the battle of Amiens, in the scheme of the British of¬ 
fensive leading up to the assault of the Hindenburg Line. At the 
time the front of Byng’s 3rd Army, which was the northern neigh¬ 
bour of Rawlinson’s Army, was held as follows: 5th Corps (Shute, 
with three divisions) from the left of the 4th Army just north 
of Albert to Beaucourt, 4th Corps (Haiqicr, with five divisions) 
(hence as far as opposite Ablainzeville, 61 h Corps (Haldane, with 
four divisions) thence to the army boundary south of Arras. 
Preparations were at once put in hand, (he operations being timed 
to begin on Aug. 21, by which date the rapid advance of the 4th 
Army had been checked on the western edge of the old Somme 
battlefields of 1916. 

Attack by 3rd Army.— On Aug. 21 a preliminary operation 
was carried out by the 4th and 6th Corps together with the left 
divi.sion of the 5(h CojqLs, in order to get within striking distance 
of the enemy’s main defensive position along the Arras-Albert 
railway. This attack, which jvas entirely successful and resulted 
in the capture of some 2,000 prisoners, enabled Byng to spend the 
22nd in bringing up his guns preparatory to the main attack on 
the 23rd, on which dale a general advance on the whole army 
front, together with that portion of I he 4lh Army which was north 
of the Somme, was timed to take place. 

On the 23rd Byng attacked on a front of 16m, from just north 
of Albert to the Cojeul. Though stubborn resistance was encoun¬ 
tered considerable progress was made, the objective being reached 
all along the line. The 4th Corps, in the centre, pushed forward to 
Bihucourt and Louparl wood, while the 6th Corps captured Er- 
villers and established it.self cast of the Arras-Bapaume road in the 
vicinity of Boyelles. On the right the 5th Corps, in conjunction 
with the 3rd Corps (4th Army), pushed out its right and estab¬ 
lished itself on the hills overlooking the town of Albert just west 
of La Boisselle. During the day 5,000 prisoners and a number of 
guns were taken. 

The advance was continued on the 24th and 25th, by the evening 
of which the 4th Corps had pushed forward as far as the lino 
Favreuil-Mory, thus threatening the enemy’.s line of retreat from 
Bapaume. To the south the 5th Corps, after capturing the Thiep- 
val stronghold on the 24th, attained a general line west of Con- 
talmaison and Courcelette, On the left the 6th Corps occupied 
St. L^gcr and Henin-sur-Cojeul but was held up in front of 
Croisillcs. 

Fourth Army Operations. —Th(! o|>erations of the 3rd Army 
were closely supported by the 4th Army troops north of the 
Somme. On the 22nd the 3rrl Corps and left Australian Division 
attacked on a front of 7,000yd., reaching all their objectives to a 
depth of from 2,000 to 3,000 yards. In (he afternoon a strong 
counter-attack developed against the 3rd Corps right division, 
and much of the ground won earlier in the day was lost. During 
the next three days the advanced continued in conjunction with 
the 3rd Array, and on the evening of the 25th the front had 
reached a general line along the high ground west of Suzanne- 
Mametz. South of the Somme the Australian Corps on the 23rd 
advanced up to (he edge of the old .Somme battlefield, capturing 
3,000 prisoners and 23 guns. As a result of the critical situ.ilfnn 
caused by these operations, the German Higher Command ordered 
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V on iJot'hm, conimanJing the group of armies between the Ancre 
and the Aisne, to fall back to the general line Queant-east of Ba- 
paunu^-reronne-Ham. This movement was carried out on the 26th 
and 27th. 

On the 26th the 5th Corps made a rapid advance, whilst the 4lh 
t'orps (ontinued to swing round to the north-east of Bapaume, 
occupying Beugniitre. On the evening of the 25th, the 17th Corps 
(rcrgus(nO rclj(‘ved the 6th and undertook the diliicult task of 
dispossessing the enemy of his strong position in the vicinity of 
Croisilles. During the next week a stul>horn defence was shown 
all along the front, which by the evening of ^iept. 2 had reached 
the enemy’s [)Osition on the line Morval-Haplincourt-Xoreuil. 
During the days’ fighting the 14 divisions of the 3rd Army had 
engaged 23 hostile divisions, had taken from them 11,000 prisoners 
and many guns and had driven them hack a depth of 8-i3m. on 
a front of 20m., besides inflicting heavy losses in killed and 
Wounded. 

On the 4th Army front north of the Somme, the 3rd Corps, to¬ 
gether with the 3rd Australian Division, continued the advance 
in touch with the 3rd v\rmy. South of the Somme the advance 
had been rapid, and on the evening of the 29th the river had been 
reached between Cizaucourt and Biaches, whence the line con¬ 
tinued northwards to Combles. In view of the small prospect of 
success afforded by an attempt to force the strongly-held river line 
south of Peronne, Rawlinson decided that the next operation must 
be a strong advance by the centre and left towards Nurlu in order 
to turn the river line. Before that could be done, however, the key 
to it, the dominating height of Mont St. Quentin, w-hich command¬ 
ed all the country to the north and west, including all the river 
[lassages by which it could be approached, had to be captured. 

Capture of Mont St. Quentin. —Although the operations 
which re.sulted in its capture by the Au.stralians extended over only 
a few miles of front, they were of such importance to the general 
advance and .so brilliantly executed that a description will be given 
in rather greater detail. On the 30tli a bridge-head on the north 
bank of (he river near Clery was sei/.cd, and liy 4 a.m. on the 3i.st 
the 5th Brigade (2nd Australian Division) had crossed over and 
by 7 A.M. had captured Mont St. Quentin village, the right being 
helcl up in front of Anvil wood. Shortly afterwards a strong coun¬ 
ter-attack developi'cl and drove the British line back to the road on 
the south-west side of the village. As a result of the day’s lighting 
the 5lh Brigade of some 1,200 rifles liacj penetrated to a depth of 
2,000yd., and, though reduced to only 600 rifles, had held out on 
a wide front of 4,000yd. against rc'peated and desperate counter¬ 
blows. 

Next morning the 6th Brigade, which had cro.ssed the river the 
evening hclore, passed through the slh Brigade, and after a short 
bomliardment stormed the village and wood and established itself 
on the height. Meanwhile the 14th Brigade (5th Australian Divi- 
.sion) also fiassc'd through south of the 6th Brigade, and, brushing 
aside all opposition, entered and occupied Tc^ronne, only a small 
portion of the suburbs on the north-cast remaining in the enemy’s 
hands. Next clay the Australians occupied Allaines, and the 3rd 
Corps St. Pierre Vaast and V'aux woocl.s. The line of the Somme 
had been turnc'cl, due, as a detailed account would show, to the 
brilliant initiative of every commander, from (he army command- j 
er to the section leader, and to the magnificent lighting cjualities I 
of the Australian soldier. Betwc-eii Aug. 22 and Sc‘pt. 2 the 4th ' 
Army of nine* divisions had engaged 23 of the enemy’s divisions 
and taken 23.000 iirisoners and many guns. 

Results of the Battle. —Byng’s and Rawlinson’s armies total¬ 
ling together 23 cli\ isions had defeated 46 German divisions. On a 
front of 28m. they had advanced to a depth of six to 13m., captur¬ 
ing 34,250 prisoners and 270 guns. The whole area of the Somme 
battlefields, which had cost the British five months of bitter 
fighting in i<)i6, had been reconquered in less than a fortnight; 
more than half the ground gained by (he German spring advance 
had been recovered, (he only good natural line of defence west 
of the Hirulcmburg system bad been broken, and the shifting of I 
the moral and material balance in favour of the British and against ! 
the Germans was not only heartening to (he troops of the Allies 
but had become patent to the world. 


Bhjmogkai’Jiv.— F, M. Cutlack, 1 he Australians: Final Campaign^ 
(1918); G. P. Cuttriss, "Over the Top" with the jrd Australian 
Division (iqi8 ); A. A. Montgomery, The Fourth Army, Aug.-Nov. 
iqiH (1920); H. E. R, Steele, The Canadians in France, igjs-is 
(1920) ; G. A. B. Dewar and J. H. Boraston, Sir Do} 4 glas Haig’.s Com¬ 
mand, TQiy-ipiS {i<)22) ; B. H. Liddell Plant, Reputations (1928); 
also British and French Official Histories of the War. {See also World 
War I: Bihliography .) (R. M, L.) 

AMINES, in chemistry, dcrivnlives of ammonia (q.v.) in 
which one or more of the three hydrogen atoms arc replaced by 
alkyl or ar>’i groups. The replacement of one hydrogen atom by 
one alkyl or aryl group gives rise to primary amines; of two 
hydrogen atoms by two groups to secondary amines; of three 
hydrogen atoms by three groups to tertiary amines. The tertiary 
amines possess the pow'cr of combining with one molecular pro¬ 
portion of an alkyl iodide to form quaternary ammonium .salts. 

The structural relations of these compounds may be shown 
thus ; 

NiT: 

ammonia; 

NH,R; 

primary amine; 

NIIR,; 

sccondarv amine;. 

NR,; 

tertiary amine; 

NR J; 

(quaternary ammonium iodide. 


Aliphatic Amines.—An amine is .said to be an aliphatic one if 
each carbon atom that is joined directly to the amino nitrogen 
atom is saturated. This is (rue c\ en if aromatic rings arc present 
in more distant parts of the molecule. (C/. benzylamine, below.) 
The compounds of this t>’pc pos.sess properties very similar to 
those of ammonia. I'he lowest members of the series arc com¬ 
bustible gases and are readily .soluble in water. The next higher 
members of the scries arc liquids of low boiling point and are also 
readily soluble in water, the solubility and volatility, however, 
decreasing wdth the increasing carbon content of the molecule. 
The highest members of the scries are odourless solids of high 
boiling point and are insoluble in water. They are all moderateh 
strong bases, readily forming salts with the mineral acids, and 
double salts wdth the chlorides of gold, platinum and mercury. 
They are ionized in aqueous solution to a somcw'hat greater cx- 
ent than ammonia. The quaternary ammonium ba.ses, NRtOH, 
as distinct from the amines, are solids that are soluble in water; 
hey are much more strongly basic than ammonia or any of the 
amines, and, in fact, are comparable in strength with sodium and 
potassium hydroxides. 

Many methods have been devised for the preparation of primary 
amines. Methylaminc W'as isolated in 1849 by A. Wurtz on boiling 
methyl isocyanate with potassium hydroxide, CH3.NCO-l-2KOH = 
CHsNHz-f-KzCOs. Other methods are: the reduction of nitriles 
with alcohol and sodium; the action of reducing agents on nitro- 
paraffins; the action of zinc and hydrochloric acid on aldehyde 
ammonias; the reduction of phenyl hydrazones and oximes of 
Idehydes and ketones with sodium amalgam in the presence of 
alcohol and sodium acetate (J. Tafel and H. Goldschmidt. 1886); 
he acidic hydrolysis of the isonitriles, RNC-f 2H;0 = RNHn-f- 
HCOjH; heating the mustard oils wdth a mineral acid; the hy¬ 
drolysis of the alkyl phthalimides (S. Gabriel. 1887); distillation 
of the aminoacids with barium hydroxide; the action of bromine 
and potassium hydroxide on the amides of carboxylic acids (A. W. 
Hofmann. 1885); and the hydrolysis of substituted urethanes 
(Th. Curtius, 1894). 

The secondar>' amines are prepared, together with the primary 
and tertiar>’, by the action of ammonia on the alkyl iodides {see 
below), or by the hydrolysis of para-nitroso derivatives of tertiary 
aromatic amines, such as para-nitrosodimethylaniline, thus; 

N0.C6H4.N(CH3)2+Hj0 = N0.C6H4.0H-fNH(CH,)2. 


By the action of ammonia on the alkyl iodides a complex mix¬ 
ture of primarx*. secondary and tertiary amines, along with a 
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quaternary ammonium salt, is obtained, the separation of which is 
difficult. The method worked out by A. W. Hofmann in 1850 for 
the ethylamines is as follows;—the mixture is distilled with caus¬ 
tic (potassium hydroxide); the primary, secondaiy^ and tertiary 
amines distil over, and the quaternary ammonium salt remains be¬ 
hind unaffected. The aqueous solution of the amines is now 
shaken with diethyl oxalate; the primary amine fonns a crystalline 
dialkyloxamide and the secondary amine an insoluble liquid, which 
is an ethyl dialkyloxamate, the tertiary amine not reacting: 
(C02C2H5)2 -f- 2NH2R = (CO.NHR ). + 2C2H5OH; (COzCzHOz 
-f NHR2 = C2Hr,02C.C0NR2 + C2H,0H. The tertiary amine is 
then distilled off, the residual products separated by filtration and 
finally hydrolysed by a caustic alkali. 

A more general method due to 0 . Hinsberg (1890) consists in 
treating the mixed bases with benzene sulphonyl chloride (or p- 
tofijene sulphonyl chloride). The primary base gives an acidic de¬ 
rivative, CdHs.SOn.NHR soluble in aqueous alkali, the secondary 
base furni.shes the compound, Cr.H...S02NR2, insoluble in alkali, 
whereas the tertiary base docs not react. The process is applicable 
to both aliphatic and aromatic amines. 

The primary, secondary and tertiary amines may be readily 
distinguished by their behaviour with various reagents. Primary 
amines when heated with alcoholic sodium hydroxide and chloro¬ 
form yield isonitriles, which are readily detected by their offensive 
smell. The secondary and tertiary amines do not give this reaction. 
With nitrous acid, the primary amines yield alcohols, the secondary 
amines yield nitrosamines and the tertiary amines do not react: 

R. NHz + ONOH = R.OH + No -f H.O; R-NH + ONOH = 
R2N.NO + H2O. The condensation with benzene sulphonyl chlo¬ 
ride in the presence of alkali also furnishes a method of diagnosis 
(sec above). Primary amines heated with carbon disulphide in 
alcoholic solution are converted into mustard oils, when the 
dithiocarbamate first produced is heated with a solution of mer¬ 
curic chloride. Primary and secondary amines condense with 
o-xylylene dibromide giving two and one molecular proportions of 
hydrogen bromide, respectively. Tertiary aliphatic amines form 
additive compounds with this reagent (Scholtz 1898). 

Methylamine, CH3NH2, occurring in Mcrcurialis perennis^ in 
bone-oil and herring brine, is also a decomposition product of 
many alkaloids. At ordinary temperatures it is a gas with a 
strong ammoniacal smell, burns readily and is exceedingly soluble 
in water. Dimethylamine (CH3)2NH, found in Peruvian guano, is 
a heavy vapour which liquefies at y'’ C. and has a strong fish-like 
smell. Trimethylamine (CH3)3N, is a vapour very similar to 
dimethylamine, but liquefies at 3.2-3.8® C. It is usually ob¬ 
tained from “vinasse,” the residue obtained from the distillation 
of beet sugar alcohol. The three methylamines can be obtained 
from ammonia and formaldehyde solution and a suitable separa¬ 
tion for each of the three has been devised by E. Werner (1917). 
Tetramethylammonium iodide, N(CH3)4l, the chief product ob¬ 
tained by the action of methyl iodide on ammonia (Hofmann), 
crystallizes in quadratic prisms and has a bitter taste. By warm¬ 
ing its aqueous solution with an excess of silver oxide, it is 
converted into tetramethylammonium hydroxide N(CH3)40H, 
which crystallizes in hj groscopic needles, and has a very alkaline 
reaction. On dry distillation it is decomposed into trimethyla¬ 
mine and methyl alcohol. If the nitrogen atom in a quaternar>' 
ammonium salt is in combination with four different groups, then 
the molecule is asymmetric, and the salt can be resolved into 
optically active enantiomorphous isomcrides (W. J. Pope and 

S. J. Peachey, 1899 ^see Stereochemistry]). 

Benzylamine, C6H5.CH2NH2, although it contains the phenyl 

group, CgHo, is a typical aliphatic primary amine {see above). It 
may be prepared by reducing benzonitrile in alcoholic solution 
with zinc and acetic acid ( 0 . Mendius, 1862), or by metallic 
sodium (E. Bamberger, 1887). It can also be obtained together 
with di- and tri-benzylamines by the action of ammonia on benzyl 
chloride (S. Cannizzaro, 1865). It is a liquid which boils at 
183° C., has an alkaline reaction, and is miscible in all proportions 
with water, alcohol and ether. 

Diamines.— The diamines contain two amino groups and are 
of interest because two of them are identical with the ptomaines 


produced by the putrefactive action of bacteria on albumen and 
other related substances. Ethylenediamine, C2H4(NH2)2, may 
be prepared by heating ethylene dibromide with alcoholic am¬ 
monia to 100® C. (F. S. Cloez, 1853); or by the action of tin and 
hydrochloric acid on cyanogen (T. Fairley, 1864). It is an alkaline 
liquid, which when anhydrous boils at 116.5° C. Nitrous acid con¬ 
verts it into ethylene oxide. It combines directly with many 
metallic salts. (S. F. Jorgensen, 1889.) Trimelhylenediamine, 
NH2.(CH2)3NH2, prepared by the action of ammonia on tri¬ 
methylene bromide (E. Fischer, 1884) is a liquid which boils at 
135-136® C. Tctramethylencdiamine (putrescine), NH2.(CH2)4.- 
NH2, is prepared by reducing ethylene dicyanide (succinonitrile) 
with sodium in absolute alcoholic solution (A. Ladenburg, 1S86). 
It melts at 27° C. and is easily soluble in water. Pentamethylene- 
diamine (cadaverine), NH2.(CH2 )r,.NH2, is prepared by reducing 
trimethylcne cyanide in ether solution by zinc and hydrochloric 
acid (A. Ladenburg, 1883). Cadaverine is a syrup at ordinary 
temperatures and boils at 178-179° C. It is readily soluble in 
water and alcohol, but only slightly soluble in ether. 

Aromatic Amines.—The aromatic amines are those in which 
the amino nitrogen atom is joined directly to at least one aromatic- 
ring. These substances in some respects resemble the aliphatic- 
amines, since they form salts with acids, and double salts with 
platinum chloride, and also distil without decomposition. On the 
other hand, they are much weaker bases than the aliphatic amines, 
their salts undergoing extensive hydroly.sis in aqueous solution. 
The primary aromatic amines may be prepared by the reduction 
of the nitro-hydrocarbons, the reducing agents used being either 
alcoholic ammonium sulphide (N. Zinin), zinc and hydrochloric 
acid (A. W. Hofmann), an alcoholic solution of stannous chloride 
containing hydrochloric acid (R. Anschutz, i886j, tin and hydro¬ 
chloric acid, or on the manufacturing scale iron and water acidi¬ 
fied by hydrochloric acid. They may also be obtained by the 
reduction of nitroso compounds and of azo- and hydrazo-com- 
pounds and of hydrazones, by distilling the aminoacids with lime, 
by heating phenols with ammonio-zinc chloride (V. Merz, 1880 1. 
by the action of sodium hydroxide and bromine upon the amides 
of aromatic carboxylic acicls, on the manufacturing scale by treat¬ 
ment of aryl chlorides with ammonia at high temperatures and 
pressures in the presence of a catalyst, and by heating the sec¬ 
ondary and tertiary bases with concentrated hydrochloric acid to 
about 180° C. At about 300-400° C. the alkyl chloride formed 
in this last reaction attacks the benzene nucleus and replaces 
hydrogen by an alkyl group or groups, forming primary amines 
isomeric with the original amine; thus methylaniline hydro¬ 
chloride is converted into para- and orlho-toluidine hydrochloride, 
and phenyltrimethylammonium iodide is converted into mesidine 
hydriodide. 

The primary aromatic amines are colourless liquids or crystal¬ 
line solids which are sparingly soluble in water, but readily soluble 
in the common organic solvents. When heated with alkyl or aryl 
iodides they are converted into secondary and tertiary amines. 
When heated with concentrated sulphuric acid they become sul- 
phonated. They form condensation products with aldehydes, 
benzaldehyde and aniline giving rise to benzylidencaniline, 
CgHjN iCHCcH:.; and they form anilides when heated with organic 
acids. They give the isonitrile reaction (see above) when warmed 
with chloroform and a caustic alkali, and form aryl thioureas w’hen 
heated with an alcoholic solution of carbon bisulphide. When 
warmed with a solution of nitrous acid, they are converted into 
phenols; if, however, nitrous acid be added to an ice-cold solution 
of a primary amine in excess of mineral acid, a diazonium salt is 
formed (see Aniline, Azo-Compounds and Diazo-Compounds). 

The secondary amines may be of two types—namely, the purely 
aromatic amines, and the mixed secondary amines, which contain 
an aromatic residue and an alkyl group. The purely aromatic 
amines are obtained by heating the primary amines with their 
hydrochlorides, and, in some cases, by heating a phenol with a 
primary aromatic amine and a catalyst (anhydrous zinc chloride 
or 1% of iodine). The mixed secondary amines are prepared by 
the action of alkyl iodides on the primary amines, or by heating 
salts of the primary amine with alcohols under pressure. {See 
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Aniline.) The mixed secondary amines have basic properties, 
but the purely aromatic secondary amines are only very feeble 
bases. Both clas.ses readily exchange the imide hydrogen for acid 
radicals and give nitrosamines with nitrou.s acid. 

The tertiary amine.s may also be of two types, the purely 
aromatic and the mixed type. The mixed tertiary amines are 
produced by the action of alkyl halides on the primary amines. 
The simplest aromatic tertiary amine, triphcnylamine. is prepared 
by the action of bromobenzene on sodium diphenylamine (C. Hey- 
drich. 1885). Purely aromatic quaternary ammonium compounds 
arc not known. The mixed quaternary hydroxides, such as tri- 
methylaniliniuni hydroxide, CnHiNfCH.^sOH, are as strong bases 
as their purely aliphatic analogues. 

Diphenylamine. (CfJd,,)aNH, the .simplest rep^resentative of the 
true aromatic .secondary amines, crystallizes in white plates, w'hich 
melt at 45*" C.. and it boils at 302''' C. 

Aromatic Diamines. —The simplest aromatic diamines are 
prepared by reducing the three nitranilines. Ortho-phenylenedia- 
mine, C«H4(NHj)2, cry’stallizcs from water in pdates, which melt at 
roz-i03® C. and it boils at 256-258® C. 

The ortho-diamines are characterized by the large number of 
(onden.sation products they form (.see Glyoxalinks). Meta- 
phenylenediamine crystallizes in rhombic plates which melt at 63® 
C. and it boils at 287® C. It is easily soluble in water and alcohol. 
Para-phcnylcncdiamine may be prepared as above, and also by the 
reduction of aminoazobenzene. It crystallize.s in Ubles which melt 
at 140® C. and it boils at 267® C. When heated with loVr hydro¬ 
chloric acid to 180® C. the three diamines yield the corresponding 
dihydroxybcnzencs (J. Meyer, iSp;). The three classes of aro¬ 
matic diamines may be distinguished by their behaviour towards 
nitrous acid. The ortho-compounds condense to azimino benzenes, 
the meta-compounds yield azo-dyestuffs and the para-compounds 
yield liis-diazo compounds of the type XNi.GHi.NjX. (See 
DIAZO-CoM POUNDS.) 

Ribuoorapiiy. —J. F. Thorpe and M. A. Whitelev. Thorpe's Dic¬ 
tionary of Applied Chemistry (19,^7), vol. i, p. so.s; N. Sidgwirk, 
T, W. J. Taylor and W. Baker, The Organic Chemistry of Ailrogen 
(it>j7). (G. T. M.; G. W. Wd.) 

AMINOSIS, the abnormal piresence of nmino-acids in the 
organism. Proteins are made up of long chains of amino-acids. 
In the process of metabolism the proteins are spilit up into their 
constituent amino acids. Some of these acids arc used in the 
synthesis (formation) of new body proteins, but the majority arc 
further reduced by oxidation and deaminization to carbon dioxide 
and water. The amine radical (Nil:) is synthe.sized into urea and 
excreted a.s such. In certain abnormalities of metaboli.srn, this 
change docs not take place and the body loses the pow-er of 
converting the amino acids into their normal end products. In 
these ciriumstunces we find amino acids in the urine. There arc 
several types in this group. The most important form is when 
homogenistic acid is ^und in the urine. This substance, in the 
presence of oxygen and alkali, gives the urine a dark brown colour. 

AMIOT, JEAN JOSEPH MARIE (i718-179t), French 
Jesuit missionary, was born at Toulon in Feb. 1718, He entered 
the Society of Jesus in 1737 and was sent in 1750 as a mis.sionary 
to China. He .soon won the conhdence of the Emperor Kicn-lung, 
and spent the remainder of his life at Peking, where he died Oct 
9. 1793. Amiol provided a key to the thought and life of the 
far cast, by his Dictiomiaire tartarc-mantchou-franQais (Paris. 

1789). His other writings are to he found chiefly in the Mrmoires 
conccnuint Tfiistoire, les scirnccs vt Ics arts do Chinois (Paris. 
1776-91). The Vic dc Confucius, the 12th vol. of that collection, 
is complete and accurate. 

BiBLitxiRAPHv.—For full bibliography see De Backer and C. Som- 
mcrvogel, BibUothiqut de la Ck. de Jisus, i, 204-303: for his works 
on Chinese music sec F. J. F^tis, Biog. unive.rs. des musiciens (Brussels, 
1837-44). 

AMIR or AMEER, a title common in the Mohammedan cast 
(from an Arabic word meaning “commander.” from the root amr, 
“commanding"). The form emir is also employed in English. The 
word originally signified a naval or military commander, but very 
early came to be applied to an>- high office-bearer. lord or chief. ! 


The caliph had the style of Amir ul Omara, “lord of lords.” 
Amir ul Muminim, or “commander of the faithful,” the title of 
the sultans of Turkey, was first assumed by Abu Bckr, and was 
taken by most of the various dynasties which claimed the 
caliphate. 

The use of the word is akin to that of the English “lord," 
sometime.s connoting office, a.s in Amir ulahghal (minister of 
finance) under the Almobades (f/. “lord of the treasury”), 
sometimes mere dignity, as in the case of the title of honour 
borne by all descendaiUs of the Prophet. Sometimes it connotes 
the meaning of “sovereign lord,” in which sense it was assumed 
by the rulers of Afghanistan and Bukhara, the title implying a 
les.scr dignity than that of sultan. The word (confused not unnat¬ 
urally with the particle usually attached to it) is the origin of the 
English “admiral.” 

AMIR ‘ALI, SEYYID (1S49-1928), Indian jurist and Mus¬ 
lim leader, was born April 6, 1849, of an Arab family, tracing 
descent from the Prophet, which migrated from Persia and settled 
at Mohan in Oudh in the middle of the i8th century. At Hooghly 
college, C'.ilrulfa, he graduated in 1867. He came to London 
and was called to the bar of the Inner Temple in 1873. He had 
already publi.shed A Critical ^Examination of the Life and Teach¬ 
ings of Mahomed, the first of a series of books of Islamic mod¬ 
ernist interpretation and apologetics, which have given him a 
recognized place in English literature. He was for some years a 
lecturer on Mohammedan law at the Presidency college, Calcutta, 
and afterwards president of the faculty of law at the university 
there. He was also chief presidency magi,strate of Calcutta and in 
iSgo Avas appointed a judge of the Bengal high court, being the 
first Mohammedan to reach the bench in India. He was made a 
C.I.E. in 1S87. In 1904 he retired and settled in England. He was 
the first Indian to be .sworn (Xov. 1909) of the privy council and 
to serve on its judicial committee. But his chief ambition in life 
was the advancement of the Indian Muslims, both morally and 
materially, along practical and constitutional lines and his activi- 
ies paved the way for the Morley-Minto and subsequent reforms. 
He died at his home at Rudgwick, Sussex, on Aug. 3, 1928. 

AMIS ET AMILES, the title of an old French romance. 
In its earlier and .simpler form it is the story of two friends, one 
of whom. Amis, was smitten with leprosy because he had com¬ 
mitted perjury to .save his friend. A vision informed him that he 
could only be cured by bathing in the blood of Amiles' children. 
When Amiles learned this he killed the children, w^ho were, how- 
,'er, miraculously restored to life alter the cure of Amis. The tale 
was probably of oriental origin, and was eventually attached to 
Ihe Carolingian cycle as a lath-cenlury chanson de geste, written 
in decasyllabic assonanced verse, each stanza being terminated 
ly a short line. Amis has married Lubias and become count of 
Blaives (Blaye), while Amile.s has become seneschal at the court 
f Charlemagne, and is seduced by the emperor's daughter, Belli- 
sant. The lover.s are betrayed, and Amiles, fearing to fight in a 
alse cause, goes in search of Amis, who personates him in the 
ordeal by combat. He thus saves his friend, but in so doing per¬ 
jures himself. Then follows the leprosy of Amis, and, after a lapse 
of years, his di.scovery of Amiles and cure. The legend of Amis 
nd Amiles occurs in many forms with slight variations. 

See 1 .. GriutUT, Bihl. des chansons de geste (1847); also the essay 
ly W. Pater in The Renaissance. (1893). The tale is published in good 
modern translations. 

AMITERNUM, an ancient town of the Sabines, about 5 mi 

of Aquila. in the broad At emus valley from which, says "Varro. 

It took its name. Stormed by the Romans in 293 b.c. it suftered 
i the wars of the Republic, but its fertility made it prosperous 
under the empire. It lay at the point of jujiction of four roads— 
he Via ('.aecilia, the VMa Claudia Nova and two branches of the 
Via Salaria. There are considerable remains of an aqueduct, an 
amphitheatre and a theatre, all of the imperial period, while in 
the hill on which the village of S, Vittorino is built arc some 
^hristian catacombs. Sallust was bom at Amitemum. 

A14DLWCH (amTobch). market town of Anglesey, north 
Wales, situated on slightly rising ground on the northeast coast of 
the island, 15 mi. N.W. of Beaumaris. Rather more than three 
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miles distant on the coast are the remains of a Romano-Briiish 
earthwork, while near at hand a mediaeval settlement is repre¬ 
sented by the Llanllaianau monastery . Amlwch seems to have 
been one of the fishing villages that grew up on the coast in asso¬ 
ciation with these older sites. 

In the 18th century the town came into prominence as the port 
for the rich copper mines of I'arys mountain about two miles south 
of the town. There are traditions of the mines being worked inter¬ 
mittently from Roman days, but they reached their maximum 
activity between 1768 and 1870, and they are now derelict. The 
population in 1841 was 6,217 ^nd in 1938 was 2,525. Industries 
at one time included slate-quarrying, still carried on to a limited 
e.xtent, shipbuilding, iron and brass foundrie.s, alum, vitriol, ma¬ 
nure and tobacco works. Amlwch is the terminus of the branch 
line from Gaerwen to Amlwch, formerly the Anglesey Central 
Railway, and now run by the L.M.S.R. 

AMMAN, JOHANN CONRAD (1669--C. 1730), Swiss 
jihy.sician, was born at Schaffhausen. He was one of the earliest 
writers on the instruction of the deaf and dumb and first called 
attention to his method in his Surdus loquens (.\msterdam, 1692), 
which was often reprinted and was reproduced by John Wallis in 
the Philosophical Transactions (169S). 

.SfT F. H. (iarrison, History oj Medicine pp. 05 ^-(>'>4 

AMMAN, JOST (i53(}-i59i), Swiss artist, celebrated chiefly 
lor hi.s engravings on wood, was born at Zurich. Of his personal 
history little is known beyond the fact that he removed in 1560 
to Nuremberg, where he continued to reside until his death in 
March 1591. A large number of hi.s original drawings are con¬ 
tained in the Berlin collection of engravings. The genuinene.ss 
of not a few of the specimens to be seen elsewhere is at least 
questionable. A scries of copperjdatc engravings by Amman of 
the kings of France, with short biographies, appeared at Frank¬ 
fort in 1576. He also executed many of the woodcut illustrations 
lor the Bible published at Frankfort by Sigismund Feierabend. 
Another serial work, the Panoplia omnium liheralium mechanic- 
arum et sedentariarum artium ftc?tcra continens, containing 115 
plates, is of great value. Amman’s drawing is correct and spirited, 
and his delineation of details is minute and accurate. 

AMMAN, a city of Palestine (see I'iiiladklpiiia). 
AMMANATI, BARTOLOMEO (1511-159-’), Florentine 
architect and sculptor. He designed many buildings in Rome, 
Lucca and Florence, an addition to the Pitti palace being one of 
his most celebrated works. He also built the beautiful bridge over 
the Arno, known as Ponte della Trinita. The three arches are 
elliptic, and, though very light and elegant, have resisted the fury 
of the river, which has swept away several other bridges at dif¬ 
ferent times. Another important work was the fountain for the 
Pia2za della Signoria. In 1550 Ammanati married the poet Laura 
Hattiferri. 

AMMANFORD, urban district, Carmarthenshire, Wales. 
Pop. (1938) 6,906. Area, 1.5 sq.mi. Situated near the junction of 
the river Amman with the Loughor 17 mi. E. of Carmarthen 
town. This region has associations with Welsh folklore, particu¬ 
larly the hunting of Twrch Trwth (Mabinogion), and with the 
Physicians of Myddfai (a village in East Carmarthenshire). In 
the 18th and 19th centuries considerable quantities of local car¬ 
boniferous limestone were burned and carried long distances by 
road to west Wales for marling purposes, Ammanford grew with 
the export trade in coal, and its importance increased especially 
after 1885 as the use of anthracite spread. After 1900 rapid 
strides were made and Ammanford doubled its population in ten 
years—(1901) 3,500; (1911) 6,074. With the growing demand 
for anthracite in place of steam coal in modern industry and the 
amalgamation of almost all the anthracite collieries in south 
Wales into a large unit with world-wide influence and markets, 
Ammanford and district escaped to some extent the universal de¬ 
pression in the coal industry after 1918. New pits were sunk in 
1928, 

Ammanford has a station on the Pantyffynon-Gamant branch 
of the G.WB.., and is also served by Pantyffynon and Tirdail on 
the Llanelly and Llandilo bfanch line over parts of which the 
G.W.R, and L.M.S.R. have running powers. Ammanford was made 
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i an urban district in 1903 and since 1918 is included in the East 
j Carmarthenshire (Llanelly ) parliamentary area, 

AMMENDORF, a town lying on the river Elster between 
Halle and Merseburg, Prussian Saxony. Pop. (1939) 16,295. 
It is a centre for lignite and briquette industries, also producing 
machines, chemicals, paper and cardboard. 

AMMETER: see Instruments, Electrical. 

AMMIANUS MARCELLINUS, Roman historian, was 
bom about a.d. 325-330 at Antioch; the date of his death 
is unknown but he mu.st have lived till 391, as he mentions 
Aurelius Victor as the city prefect for that year. He was a Greek 
of noble birth. He entered the army at an early age and was sent 
to serve under Ursicinus, governor of Nisibis and maftistcr militae. 
He returned to Italy with Ursicinus, when he was recalled by 
Constantius II and accompanied him on the expedition against 
Silvanus the Frank. With Ursicinus he went twice to the east 
and barely escaped with his life from Amida or Amid (mod. 
Diarbekr), when it was taken by the Persian king Shapur (Sapor) 
II. When Ursicinus lost his office and the favour of Constantius, 
Ammianus seems to have shared his downfall; but under Julian, 
Con.stantius’s successor, he regained his position. He accompanied 
Julian in his campaign.s against the Alamanni and the Persians; 
after the death of Julian he took part in the retreat of Jovian as 
far as Antioch, where he was living in 371. Eventually he settled 
in Rome, where, at an advanced age, he wrote (in Latin) a history 
of the Roman empire from the accession of Nerva to the death of 
Valens (96-378), thus forming a continuation of the work of 
Tacitus. Tliis hi.story (Rerum (iestarum Libri XXXI) was origi¬ 
nally in 31 books; of these the first 13 are lost, the 18 which 
remain cover the period from 353 to 378. It is a clear, comprehen¬ 
sive and impartial account of events by a contemporary of sol¬ 
dierly honesty, independent judgment and wide reading. His style 
is generally har.sh, often i)ompous and extremely obscure, occasiem- 
ally even journalistic in tone, but the author’s foreign origin and 
his military life and training partially explain this. Further, the 
work being intended for public recitation, some rhetorical em¬ 
bellishment was necessary, even at the cost of simplicity. Though 
a professional soldier Ammianus gives excellent pictures of social 
and economic problems, and in his attitude to the non-Roman 
peoples of the empire he is far more broadminded than Livy and 
Tacitus. In his description of the empire—the exhaustion pro¬ 
duced by excessive taxation, the financial ruin of the middle 
clas.ses, the progressive decline in the morale of the army—we find 
the e.xplanation of its fall before the Goths 20 years after his death. 

The work was discovered by Poggio, who copied the original ms 
JuliLio princeps (bks. 14-26) by Sabinus, 1474; completed by Accursius, 
FS.u; with variorum notes, by Wagner-Erfurdt, 1808. Later editions 
of text, V. E. Gardtiiausen, 1874-75; C. U. Clark, 1910-15. English 
translations by P. Holland, 1609; C. D. Yonge, 1862. See F. Liesen- 
berg, Drr Sprache dcs Ammianus Marcellinus (1888-90); Max 
Biidingcr, Ammianus Marcellinus und die Ei^enart seines Geschicht-^ 
werke.s (1895); S. Dill, Roman Society in the Last Century oj the 
li'estern Empire (1898); T. R. Glover, Lije and Letters in the Fourth 
Century (igoi); A. M. Harmon, “The Clausula in Ammianus Marcel¬ 
linus,” Conn. Acad, Arts and Sci., Trans., vol. xvi, pp, 119-245 (New 
Haven, 1910); W. Ennslin, Zur Gesrhichtsschreibung und Weltan¬ 
schauung des Ammianus Marcellinus (1923), 

AMMINES, in chemistry, compounds resulting from the addi¬ 
tion of ammonia, NIL, to metallic salts or other binary chemical 
compounds. (See Che.mistry: Inorganic; Co-ordination; Val¬ 
ency.) The ammine formed from copper sulphate is the essential 
constituent in Schweitzer’s reagent which is used as a solvent for 
cellulose in the preparation of one kind of artificial silk. 

See A. Werner, New Ideas on Inorganic Chemistry (1911); M. M. J. 
Sutherland, The, Metal Ammines (1928). 

AMMIRATO, SCIPIONE (1531-1601), Italian historian, 
born at Lecce, in the kingdom of Naples, lived under the patronage 
of Duke Cosimo I, of Florence, who gave him a residence at the 
Medici palace and the Villa Zopaja on the understanding that he 
should write his Isioric Fiorantine (x6oo), the work by which he 
is best known. 

AMMON: see Amon. 

AMMONIA and its salts have been known from very 
early times, sal-ammoniac being mentioned by Pliny. By the 
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action of alkaliis on this, Basil Valentine obtained free ammoni; 
in the 15th century ; later, ammonia was obtained by distilling th( 
hoofs and horns of oxen, and was therefore called “spirits 01 
hartshorn.” J. Priestley was the first to isolate ga.seous ammoni 
(1774), which he called “alkaline air,” In 1777 K. W, Scheeli 
showed it to contain nitrogen, and shortly afterwards C. L. 
Bcrthollct ascertained its composition to be NHa. 

Ammonia is found in small quantities as the carbonate in tb 
atmosphere, being produced from the putrefaction of nitrogenous 
rinimal and vegetable matter; ammonium salts arc also found ii 
small (juantitie.s in rain-water, whilst the chloride and sulphat 
are found in volcanic districts. Fertile soils, sea-water, and plani 
and animal liijuids (.such as urine) also contain ammonium .salt.«i 
Ammonia is obtained by the dry distillation of animal an* 
vegetable products, and also by the decomposition of its salt 
(usually the chloride or sulphate) by alkaline hydroxides oi 
slaked lime: 2NHX'14-Ca(OH), = CaCb-fafiO. It may 

be obtained by the action of water on, <?./?., magne.siiim nitride. 
Large quantities of ammonia and its .salts (usually the sulphate 
are obtained from the amrnoniacal litjuor of the gas works. Such 
ammonia is, however, dithcult to purify from the pyridine which 
it contains, and the purest ammonia is now obtained synthetically 
.\'h;* reversible reaction N2 + 3M2;=^2NH,j evolves heat when i 
j)roiIuce.s ammonia, and thert'fore it becomes le.ss favourable th( 
higher the temperature; but as it also takes place with a decrease 
in volume, it is favoured by an increase of pre.ssure. in practice a 
compromi.se is effected, for, although at 450“ C. it would only be 
possible to effect combination of o-JaCf, of the gases (if present 
in the theoretical proportion) under atmospheric pressure, and at 
550" (.'. only o-oS^f), yet at the lower temperature reaction is so 
sh)w as to be unprofitable in working. The higher temperature 
is therefore chosen, and under 200 atmospheres pres.sure (as used 
!)>' Haber) the e(]uilibrium concentration is and under 1.000 
atmospheres (as used by Claude) it is aoVf. The nitrogen (often 
from liquid air) and hydrogen (often from purified “water gas") 
.'ire dried, compres.sed. and circulate*! at 550” C. over a catalyst, 
the best fieiiig a very jiure iron, obtained by reducing the oxide in 
a current of hydrogen at this temjierature. The ammonia jiro- 



AN ELECTROLYTIC CELL ARE CONVERTED INTO AMMONIA 

duced is either passed through a refrigerator and collected as a 
li*]uid, or absorbed in water. 

Another industrial process of some importance in the produc¬ 
tion of ammonia is that whereby calcium cyanamide, CaCNa^ 
is heated under 3 atmospheres pressure with water in 
order to liberate traces of acetylene, and then under ii atmos¬ 
pheres at 180" (3. with a current of superheated steam, the result¬ 
ing ammonia being blown over and collected. For fuller details of 
these processes see Nitrogen, Fixation of. 

Ammonia is a colourless gas possessing a characteristic pungent 
smell and a strongly alkaline reaction; it is lighter than air, its 
specific gravity being 0 589 (air=^i). It is easily liquefied and 


the liquid boils at -33-7° C., and solidifies at -78“ C. to a mass 
of white crystals. It is extremely soluble in water, one volume at 
o® C. and normal pressure absorbing 1,300 volumes of ammonia, 
and a saturated solution at 15° C. contains 36%- It forms two 
hydrates with water, NHa.HaO and 2NH8,HaO, both of which 
, melt at —79® C., i.e., only one degree below the melting point of 
pure ammonia. All the ammonia contained in an aqueous solution 
of the gas may be expelled by boiling. It does not support com- 
, bust ion and it does not burn readily unless mixed with oxygen, in 
which case it burns with a pale greenish flame. Ammonia gas has 
the power of combining with many substances, particularly with 
metallic halides; thus, with calcium chloride it forms the com¬ 
pound CaClo-SNIL, and consequently calcium chloride cannot 
be used for dr>'ing the gas. With silver chloride it forms two 
compounds—AgCl,3NH3 at temperatures below 15® C., and 
2AgCl,3NH3 above 20® C. When heated, these substances liberate 
ammonia and the silver chloride remains; by this method M. 
b\araday was able to liquefy ammonia for the fits.' time (1823). 
Ammonia is decomposed into its elements at a rei! heat or by the 
passage of electric sparks. Chlorine takes lire wnen passed into 
strong ammonia solutions, nitrogen and hydrochloric acid (or 
ammonium chloride) being formed, and unless the ammonia is 
present in excess the highly explosive nitrogen chloride NCI, 
al.so produced. With iodine it reacts to form nitrogen iodide, 
which was originally supposed to contain nitrogen and iodiiu* 
only; later, however, it was found to contain hydrogen also. V 
D. Chattaway showed it to lie and O. Silberrad further 

showed its constitution to be NH„NL. The hydrogen in ammonia 
is capable of replacement by metals, thus magnesium burns in 
the gas with formation of the nitride, Mg.Ni', and when the gas 
is jiassed over h*‘ated sodium or potassium, sodamide, NaNH-, or 
potassamide, KNIL. is formed. 

Liquid ammonia is u.sed for the artificial preparation of ic**. 
It shows a slight but definite electrical conductivity, though it is 
not certain what ions are re.^punsible for this, and salts dissolved 
in it are fairly strongly dissociated into ions, but not nearly so 
exten.sively as in atjueous solutions. Moreover, certain metals 
di.s.solve in it to give very deep blue solutions which may pos.si- 
bly contain, N;iNIl.„ BatNH,),,, etc. The works of E. 
franklin {Amer. Chevi. J., 1S99 et seq.), C. A. Kraus (c.g., J 
Amer. Chem. Soc. 1922, 44, p. 1949, 1925, 42, p. 749) and C. 
Frenzel should be consulted for fuller details as to solutions in 
liquifl ammonia. 

One of (he most characteristic properties of ammonia is its 
power of combining directly with acids to form .salts; thus with 
hydro*hloric acid it gives ammonium chloride (.sal-ammoniac), 
and with nitric acid ammonium nitrate, etc. It is of great interest, 
however, that ammonia and hydrochloric acid will not react if 
they are both perfectly dry (II. H. Baker; see Dryness, Chemi¬ 
cal); moreover, perfectly dry ammonium chloride does not 
exhibit the reverse phenomenon of dissociation into its com¬ 
ponents. which is so characteristic of aminonium salts. 

The aqueous solution of ammonia is very basic in its reactions, 
but it is not very definite as to whether this is due to an ammo¬ 
nium hydroxide, NH^OH. to free ammonia as such, or to ammonia 
allied in some w’ay with w'atcr, for there is doubtless an equilib¬ 
rium involved: 

■vNIL-yFLO NH, -f H ,0 ;=± NHXH NH+ + OH". 
According to A. Hantzsch and T. S. Moore, the apparent 
“.strength” of ammonia as a base is very low, for only about i(< 
of the total ammonia is present in the form of ions in decinormal 
(/.r, 017^^) aqueous solution, but as these may be derived from 
a relatively small proportion of NH,OH, it is possible that the 
ttcr molecule is fairly strongly ionized. When boiled, solutions of 
.mmonium salts tend to lose ammonia, and if the acid is “weak" 
loth it and the ammonia may be boiled away completely, but as 
(lost of the ammonia may be present in a form other than 
this again is no evidence that the latter is a weak base, 
“Specially as the above equilibria would tend to replace the 
'olatile NH, at the expense of the NHiOH. From a consideration 
if the case of dissociation of the double sulphates CuSO.-Mr 
SOtfiHaO (where M = NHi,K,Rb or Cs), R. M. Caven places 
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ammonium hydroxide as a base between rubidium and caesium Ammonium bromide, NH^Br, can be prepared by the direct 


nydroxides in strength. 

Numerous attempts have been made to isolate the radical NH4, 
but the most that has been achieved is to obtain evidence as to 
its existence in an amalgam or in solution. The addition of sodium 
amalgam to a cold concentrated solution of ammonium chloride 
gives a spongy mass which resembles thtf amalgams of the alkali 
metals in some respects but not in others; it readily decomposes 
into ammonia and hydrogen. H. H. Schlubach and P'. Ballouf 
added very cold ammonium chloride to a solution of potassium in 
Ii(]uid ammonia at —70° C, and, as only one-third of the theoreti¬ 
cal amount of hydrogen was evolved and solubility would not 
account for more than a trace of the rest, it is assumed that the 
free ammonium, NH4, remains in solution; the remainder of the 
hydrogen is given off at —40'' C. 

d'he precise constitution of the ammonium radical or ion has 
been a matter of much speculation, but W. H. Mills and E. H. 
Warren have now shown that the nitrogen atom is situated at 
the centre of a regular tetrahedron with the hydrogen atoms at 
the four corners, and this has been confirmed by Mills, J. D. 
I'.'irkin and W. J. D. Ward (.see Stkreochkmistky for further 
details). The ammonium ion and the methane molecule therefore 
have .similar structures, as might be anticipated on the electronic 
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theory, for, if they are written as (i) and (2) re.spectively (where, 
in each case, the crosses represent electrons originally belonging 
to the N and C atoms, and the dots those belonging to the PI 
atoms), it is seen that the nitrogen atom shares S electrons equally 
with hydrogen atoms and has lost one of its five electrons, thereby 
becoming positively charged, whereas the carbon atom has a half 
share in its own four electrons and in four others, thereby remain¬ 
ing neutral. 

Ammonia finds a wade application in organic chemistry as a 
.synthetic reagent; it reacts with alkyl iodides to form amines 
iq.v.), W'ith esters to form amides (q.v.), and with halogen fatty 
adds to form amino-acids; it combines with isocyanic esters to 
give alkyl-ureas, and with the mustard oils to give alkyl-thioureas. 
Aldehydes also combine directly with ammonia. 

The alkyl-amines, which may be regarded as derived from 
ammonia by successive replacement of hydrogen atoms by alkyl 
groups, are not very strong bases, but the trialkyl-amines react 
with alkyl iodides to give tetra-alky 1-ammonium iodides, NR;, f- 
RU NR,I, which resemble the alkali-metal iodides, and this re¬ 
semblance between alkali metals and the tctra-alkyl-ammonium 
group is still more pronounced in the corresponding hydroxides 
{ol)taincd by the action of moist silver oxide on the iodide of the 
l)asc), for the.se are strongly caustic bases which ab.sorb carbon 
dioxide and generally resemble potassium hydroxide. The relative 
stability of the c]uaternary ammonium grouping is further illu.s- 
trated by the fact that the corresponding amalgams are much 
more stable than that of ammonium. PI. N. McCoy and W. C. 
Moore obtained a tctramethylammonium amalgam which did not 
decompose below 10® C, Moreover, Schlubach and Ballouf, using 
a method analogous to that described in the case of the ammo¬ 
nium radical, found evidence for the existence of a (ctraethylam- 
monium which was stable in liquid ammonia at the ordinary tem¬ 
perature if kept in an atmosphere of nitrogen. W’hen all four 
alkyl groups of a quaternary ammonium salt are different, the 
compound can be resolved into optical Isomeridcs, and W. J. 
Rope and S. J. Peachey resolved benzylphenylallylmethylammo- 
nium salts into dextro- and lacvo-rotatory forms (see Stereo¬ 
chemistry). 

Salts. —Ammonium fluoride, NH.F, may be obtained by neutral¬ 
izing ammonia with hydrofluoric acid; it has a sharp saline taste, 
^nd the crystals are very soluble in water ; it decomposes silicates 
on being heated with them. It is a fwwerful preservative. 
Ammonium chloride, NH*Cl. (See Sal-ammoniac.) 


action of bromine on ammonia. It crystallizes in colourless pnsms 
which have a saline taste and arc very soluble in water. Like the 
chloride, it sublimes on heating. It is sometimes used medicinally 
instead of potassium bromide. 

Ammonium iodide, NH*I, can be prepared by the action of 
hydriodic acid on ammonia. It is soluble in alcohol and exceed¬ 
ingly so in water. It turns yellow on keeping, unless kept in 
sealed tubes away from light. With iodine it gives the tri-iodide, 
NHJ.-,; if chlorine is passed into its solution in which iodine is 
suspended, the comparatively stable dichloroiodidc, NHXIJ, is 
obtained. 

Ammonium chlorate, NH*C 10 a, decomposes at about 100° C. 
into nitrogen, oxygen and chlorine. The perchlorate, NH4C10*, 
obtained from an alkaline perchlorate and an ammonium salt, has 
been used in high-explosive shell, but is rather too sensitive to 
shock. 

Ammonium carbonates. The commercial salt is known as sal 
volatile or salt of hartshorn; it is obtained by healing the chloride 
or sulphate with chalk and condensing the vapours. When resub- 
linicd, it forms hard fibrous masses of composition NHJICOaH- 
NH...-COONH* (i.e., bicarbonate and carbamate in molecular 
proportion), or, more probably, (NH4)aCO;r}“2NH4HCO;,--|-HoO, 
which is a .sesquicarbonate; it pos.sesses a strongly ammoniacal 
smell. The normal carbonate, (NH,).X03, is obtained by saturat¬ 
ing a concentrated solution of the foregoing with ammonia ; it can 
be obtained in a cry.stallinc condition, but readily loses ammonia 
on exposure and reverts to the sescjuicarbonate. 

The bicarbonate, NH4HCO«, is obtained by saturating a solution 
of the commercial carbonate with carbon dioxide; it is sparingly 
soluble in water and readily loses carbon dioxide. 

Ammonium thiocyanate (or sulphocyanidc), NH4NCS, can be 
obtained from carbon clisuli)hide and ammonia; it isomerises to 
thiourea, which is used in the rul^ber industry; it is also of use in 
ejuantitative analy.sis (see C'hemistry; Analysis). 

Ammonium nitrate, NH,NO.,, prepared from the acid and am¬ 
monia, exists in four different crystalline forms which are, respec¬ 
tively, .stable over the tcmi>crature ranges: below •—16'’, —16° 
to 84°, and 84® to (the melting point). Its dis¬ 

solution in water produces a eonsicleralde lowc'ring of temperature 
which is utilized in freezing mixtures. On being gently heated it is 
decomposed into water and nitrous oxide: NH.NO,,N,.() | 2ILO. 

Ammonium nitrite, NILNO^, is formed in the oxidation of am¬ 
monia by ozone or hydrogc-n peroxide; it is best c)})laincd by 
double decomposition of sodium nitrite and ammonium chloride, 
the rc^sulting sodium chloride being much less soluble; if silver 
nitrite is used the product is purer. The solution can be concen¬ 
trated to give cr>Lstals which can be sublimed in a vacuum at 
80° C, but they readily decompo.se to give water and nitrogen: 
NH4NO,-=N2f2H/J. 

Ammonium pho.sphatcs. The normal phosphate, (NH4)aP04, 
can be obtained by adding excess of ammonia to the acid phos¬ 
phate, (NID^HRO, or to a concemtrated solution of the acid; its 
solution readily loses ammonia. The diammonium hydrogen phos¬ 
phate, (NILlaHPO,, is obtained by evaporating (he foregoing 
solutions; on heating, the cry.stals melt and decompo.se, leaving 
a residue of mctaphosphoric acid, HPO3. The dihydrogen phos¬ 
phate, (NH4)H2P(J«, crystallises from solutions which are dis¬ 
tinctly acidic with phosphoric acid. 

Ammonium sodium hydrogen phosphate, (NHJNaHPO^, is 
known as microcosmic salt (q.v.). 

Ammonium sulphate, (Nl-l4)..S04, is prepared from the am¬ 
moniacal liquor of ga.s-work.s (see (Jas: Manufacture) and puri¬ 
fied by recrystallization. The aqueous solution tends to lose am¬ 
monia on boiling. Its chief use is as an artificial manure, and 
much of that being sold for this purpose is made from synthetic 
ammonia. 

Ammonium persulphate, (NH4)2S30s, is prepared by the electro¬ 
lytic oxidation of a cold, saturated solution of the sulphate, in 
the presence of dilute sulphuric acid, a high anodic current density 
being used; it is more conveniently obtained by double decom¬ 
position from ammonium chloride and sodium persulphate. It is 



820 AMMONIACUM—AMMONIUS HERMIAE 


difficult to prepare in a state of high purity, and is very soluble in 
cold water (58 grams in 100 grams of water at o® C.). 

Ammonium sulphide, (NH4>9S, is obtained as micaceous crys¬ 
tals by passing sulphuretted hydrogen and a slight excess of am¬ 
monia through a wcll-coolcd vessel. Excess of the sulphuretted 
hydrogen gives rise to the hydrosulphide, NHJiS. Both are very 
soluble white solids. The former is usually sold as a concentrated 
aqueous solution, which finds a considerable use in analysis. The 
sulphide solution dissolves sulphur to give a series of ill-defined 
polysulphidcs. 

According to A. E. H. Tutton, many of the ammonium salts 
di.splay a close resemblance to (he corresponding salts of rubidium 
and caesium in their crystallographic characteristics, the similarity 
being especially striking in the case of the former metal. 

Ammonia readily combines with many metallic salts (as with 
calcium and silver chlorides, above) to give ammines iq.v.), which 
are often of great theoretical interest. Sec also Mkrcury for the 
‘'infusible” and “fusible while precipitates” of pharmacy. 

Compounds are known which may be regarded as derived from 
ammonia by the replacement of hydrogen atoms by the sulpho- 
group; thus, potassium aminon-trisulphonale, N(S():,K)a, 2H2O, 
is obtained as a crystalline precipitate by the addition of excess 
of potassium sulphite (or metabisulphite) to a solution of potas¬ 
sium nitrite: KNOa-f 3 K»S 0 , f 2JE(J - N(SO.K)a-f-4KOH. It can 
be rocrystallized from alkaline solution, and on boiling with water 
is converted successively into the di.sulphonate, NH(S02K)a, and 
monosul|>honate, NHj.S()„K, the latter being the salt of the stable 
amino.sulphonic acid. The chief interest of the disulphonate lies 
in the fact that its hydrogen atom is acidic, for the corrc-sponding 
ammonium salt, NII(SC)aNH«)i,, gives a triammonium salt NIE-N- 
anci both of these arc formed by direct union of sul¬ 
phur trioxide and ammonia. For further details of such com¬ 
pounds, the works of E. Divers and of F. Raschig should be con¬ 
sulted, especially the latter’s Schwejcl- und Stickstoffstudien, 
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Hydrazine. If a solution of sodium hypochlorite is added to a 
fairly concentrated solution of ammonia containing 0.2% of glue, 
hydrazine, NHs NIE, or chloroamine, NIFCl, is produced accord¬ 
ing to the conditions; the latter is fairly stable and may be dis¬ 
tilled in a vacuum. 

Detection and Estimation. —Solutions of ammonia and am¬ 
monium salts, even if very dilute, give a distinct yellow or yellow- 
ish-broWn coloration with Nessler's solution, owing to the forma¬ 
tion of a complex iodide, NUgaEIEO, which is obtained as a pre¬ 
cipitate from stronger solutions; this is also the basis of a 
colorimetric method for estimating minute traces of ammonia in 
drinking-water. Larger quantities of ammonia or its salts can be 
detected by the evolution of the characteristic .smell of the free 
ammonia on heating with caustic alkalis or lime. The quantita¬ 
tive estimation may be effected by (i) distillation of salts or 
ammoniacal liquors with sodium or potassium hydroxide and 
absorption of the liberated ammonia in an excess of standard sul¬ 
phuric acid, the excess being titrated by alkali; (2) by absorption 
of ammonia in hydrochloric acid and precipitation as the chloro- 
platinate, (NH,)aI*tCl«; or (3) by the addition of neutral formal¬ 
dehyde to a neutral solution of an ammonium salt, whereby 
hexamethylenetetramine is formed and the acid originally in 
combination with the ammonia is set free and may be titrated: 
4NILCI f 6CH,() I 4HCI f 6 H; 0 . (A, I). M.) 

{Sec Refrigeration and Its Application.) 
AMMONIACUM or GUM AMMONIAC, a gum-resin 
exuded from the stem of a perennial herb (Dorema ammoniacufn)^ 
family Umbelliferae. The plant grows to the height of 8 or 9 ft., 
and its whole stem is pervaded with a milky juice, which oozes 
out on an incision being made at any part. This juice quickly 
hardens into round tear-like bodies, forming the “tear ammonia- 
cum” of commerce. “Lump ammoniacum,” the other form in 
which the substance is met with, consist.s of aggregations of 
“tears.” frequently incorporating fragments of the plant itself, as 
well as other foreign bodies. 

AMMONITE, a representative of a group of extinct Mol¬ 
luscs, belonging to the class Cephalopoda (9.1'.). They posse.sscd 


an txiernai shell, coiled in a flat spiral and divided into chamber.s 
very similar to that of the modern nautilus {q.v.). Many reached 
a great size, the largest, F achy discus seppcnradensis, from the 
Cretaceous of Westphalia, having a shell 0 ft. 8 in. in diam¬ 
eter. The Ammonites appeared in the Carboniferous period and 
became extinct at the end of the Cretaceous, 

AMMONITES, a ifeople of ancient Transjordania, believed 
to be allied to Israel, but still more closely to Moab. Their 
home was to the north and north-east of Moab, and their chief 
city, Rabbath-Ammon (later Philadelphia, the modern Amman; 
stood on the banks of a tributary of the Jabbok. Like the Moab¬ 
ites, the Ammonites seem to have combined the pastoral life with 
a limited amount of agriculture. Their religion was similar it) 
that of their neighbours, but was notorious for the extent to 
which human sacrifice was offered to their god Milcom or Melek. 
It is, of course, impossible to discuss the actual history of 
Ammon, but the tribe is occasionally mentioned in the annals 
of other peoples, especially those of Israel. Belonging to the 
.same general Hebrew’ stock, they had dispossessed the aborigines, 
whom they called Zamzummim, and settled down before the time 
of the Exodus, in a district bounded to the north by the river 
Jabbok. Expelled by Sihon from the northern parts of their 
territory and driven eastwards, they had been left unmolested 
by the Israelites in their j)as.suge to Palestine, but, nevertheless, 
had remained hostile to them. They were in alliance with David, 
but on the death of Naha.sh made an effort to escape from as¬ 
sociation with Israel. The country was overrun, Rabbath was 
captured, and the people reduced to servitude. 

We hear but little of Ammon during the period of the HcbrcM’ 
kingdoms, but Shalmaneser III. speaks of a small contingent 
(1,000 men) in the allied army which met him at Karkar (see 
Ahab), and a century later Tiglath-pileser III. and his successors 
received tribute from Ammon. They do not seem to have been 
concerned in the great revolt of 701, and Sennacherib was content 
to receive tribute from them. In 587 they supported Zedekiah 
at the beginning of his rebellion against Nebuchadrezzar, but. 
apparently, .submitted; and Ammonite troops w’ere amongst those 
that .sacked Jerusalem. From this time onwards implacable en¬ 
mity seems to have existed between Israel and Ammon. It was 
at the instance of a king of Ammon that Gedaliah was murdered, 
and the partial depopulation of Judah saw numbers of them enter¬ 
ing the country. In his attempt to restore the purity of the 
Judaean community, Nehemiah found that a certain Tobiah, an 
Ammonite, wa.s one of his bitterest opponents, and this tribe 
offered a strenuous resistance to the aggrandizing policy of the 
Maccabean princes. They still formed a large community in the 
days of Tustin Martyr. (T. H. R.) 

AMMONIUM is a positive univalent ion. NH4: whose salts 
resemble those of potassium and univalent thallium in solubility 
and crystalline form. The free ammonium radical has been pre¬ 
pared as an amalrnm. (See Ammonia.) 

AMMONIUS HERMIAE (5th century a.d.) Greek philos¬ 
opher, the son of Hermeias. He taught at Alexandria and had 
among his scholars Asclepius, John Pbiloponus, Damascius, and 
Simplicius. His commentaries on Plato and Ptolemy are lost. Of 
his commentaries on Aristotle we have—(i) one on the Isagoge 
of Porphyry (Venice, 1,500 fol.); (2) one on the Categories 
(Venice, 1,503 fol), the authenticity of which is doubted by 
Brandis; (3) one on the De interpretatione (Venice, 1,503 fol). 
They are printed in Brandis’s scholia to Aristotle, forming the 
fourth volume of the Berlin Aristotle; they are also edited (1891- 
QO) in A. Busse’s Commentaria in Aristot. Graeca. The special 
section on Fate was published separately by J. C. Orelli, Alex. 
Aphrod.f Ammomi, et aliorum de Fato quae supersunt (Zurich, 
1824). A life of Aristotle, ascribed to Ammonius, but with more 
accuracy to John Philoponus, is often prefixed to editions of 
Aristotle. It has been printed separately, with Latin translation 
and scholia, at Leyden, 1621, and Helmstadt, 1666, and at Paris, 
1850. Other commentaries on the Topics and the first six books 
of the Metaphysics still exist in manuscript. 

For a list of his works see J. A. Fabricius, Bibliotheca Craeca, v. 
704-707; C. A. Brandis, Vber d. Reihenf. d. Bucher d. Aristot, Org., 
283 L; K. Prantl, Cesch, d, Logik, i. 642, 
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AtmONIUS SACCAS (c. 160-242), the founder of Neo« 
platonism, was originally an Alexandrian porter, and, according 
to Porphyry as quoted by Eusebius, a Christian. His self-instruc¬ 
tion in philosophy was thorough enough to attract disciples of 
such calibre as Longinus, the grammarian, Origen, and Plotinus. 
Since he designedly left no writings, practically nothing is 
known about his doctrines. From casual remarks of Nemisius 
and Hierocles, he is said to have taught the in corporeity of the 
soul and to have attempted a reconciliation of Plato and Aristotle. 
It is impossible to determine to what extent he influenced Plo¬ 
tinus. 

HiBLiooRAPHY. —E. Zeller: “Ammonius Sakkas u. Plotinus” in 
Archiv. f. Gesch. der Philosophie (1894) ; L. J. Dehaut Essai histoHque 
sur la vie et la doctrine d’Ammonius Saccas (Brussels, 1836) ; T. Whit¬ 
taker The Neo-Platnnisls (Cambridge, 1918). 

AMMUNITION, a term which includes projectiles and their 
propelling charges for small arms, artillery and trench mortars, 
also bombs, grenades, pyrotechnic.s and the components of these. 
In general, cartridges the projectile elements of which are less 
than one inch in diameter are classified as small arms ammunition 
—the larger calibres as artillery ammunition. In the first cate¬ 
gory, all components of a single round arc commonly assembled 
into a compact unit which includes a metal (brass) case housing 
the powder, a projectile (affixed to one end of this ca.se) and a 
{aimer (inserted in the other end). Artillery ammunition is like¬ 
wise so assembled in the lesser calibres, and is then known as 
“fixed” ammunition, as contrasted wdth “semi-fixed” which, though 
loaded into the gun as a unit, embodies a missile which may, in 
order to adjust the propelling charge, be detached from the case 
;ind its contents. A third and final type, as commonly employed 
in pieces of medium and large bore, is “separate loading” ammuni¬ 
tion wherein powder, primer and missile are not brought together 
until placed in the gun from which fired, the propellent being sup- 
jjlied in one or more cloth (silk) bags. Here the naked projec¬ 
tile is first rammed into the chamber, to be followed by the 
bag or bags of powder, after which the primer is separately in¬ 
serted into its seat in the breech block. (Or the bags may be 
assembled into a preprimed case, in which instance the cartridge 
thereupon assumes characteristics approaching those of the semi¬ 
fixed type.) The combination, in no matter what form (fixed, 
.semi-fixed or separate-loading) of one full .set of the elements 
(pow'der, projectile, primer) necessary for a single firing of a 
piece to which adapted, is known as a “complete round.” 

I. ARTILLERY AMMUNITION 
HISTORICAL 

The introduction of instruments employing gunpowder to pro¬ 
ject missiles dates from early in the 14th century, and Berthold 
Schwartz, a monk of Freiburg, Germany, is credited with their in¬ 
vention. The necessary propellent (black powder) had been de¬ 
scribed a full half-century earlier by another cleric, the English 
friar, Roger Bacon, but he apparently remained unaware of its 
manifold military applications. The first ordnance projectiles were 
obviously adaptations of those already used in contemporary 
weapons (crossbow and longbow), being nothing more nor less 
than iron darts feathered with brass, their .shafts wrapped with 
stuffings of leather to lessen leakage of {)Owder gases. They could 
hardly have been large or heavy, for ancient records quoted by 
Napoleon III in his famous work on artillery disclose the fact 
that there existed at the Royal Arsenal at Rouen in 1338 a “pot- 
de-fer” (cannon) the weight of a dart for which he estimates at 
not over fi-j oz., the pro{Jclling charge therefore being about | oz. 
of black powder. 

But the dart was ballistically unsound, though it and similar 
types of missiles continued occasionally to be discharged from 
firearms for centuries yet to come. Hence inventive minds soon 
began to cast about for something better, and fastened on a form 
destined to rule supreme until the general introduction of rifled 
weapons (1850-70), to wit, the sphere. And since spherical stone 
shot had already seen use in throwing machines of various t>T3es 
since ages long forgot, stone was selected as the material for the 


new-type projectiles. References to these are found in France in 
1346, luly in 1364 and England, 1378. They proved so success¬ 
ful that spheres of other materials were soon being employed. 
Thus iron shot are mentioned as early as 1350, though they appar¬ 
ently did not come into general use until the reign of Charles 
VHI of France (1493-98). It would appear that the first projec¬ 
tiles of this material (used in firearms) were designed for use 
in hand and shoulder weapons, and that their application to 
heavy ordnance came later. Two ancient texts of the period of 
about 1400-50 both recommend that (.small arms) balls be heated 
red hot when fired against troops sheltered in wooden structures, 
etc., while hot shot are said to have been used in cannon as early 
as 1418 (siege of Cherbourg). It is probable that these would 
have been employed still earlier but for the lack of adequate in¬ 
surance against the proi^elling charge being set off ahead of time 
by the heat of the projectile. 

That problem was ultimately solved, however, by interposing a 
thick wad of moist clay, wet straw or other insulating agent be¬ 
tween powder and ball. Bronze shot enjoy an antiquity coequal 
with that of the stone projectile, for they are mentioned by 
Petrarch (1344 or earlier) as in use among the Italians of his day. 
The same is true of leaden mis.siles, for Napoleon III quotes from 
14th century records to show that these were in use in France in 
1345. For a period, metal .shot of all three types just mentioned 
(iron, bronze, lead) a{)i)ear to have been used indiscriminately. 
Thus the Venetians employed some of each in their action against 
tlic French at the battle of Taro (1491). Strange as it may ap¬ 
pear, the m.Tterial which survived most successfully the many 
field tests to which cannon missiles of the time were being sub¬ 
jected, was stone. Such a choice was based on two very good rea¬ 
sons, viz., stone balls, even though their method of fabrication 
was painfully slow' (gradual chijjping into spherical form, with 
hammer and chisel, from rough blocks), were still cheaper than 
those of metal, for human labour commanded pitifully small 
recompense, and stone missiles, being lighter than metal ones of 
equal size, were started up the bore of a piece with smaller charges 
of powder, hence with less strain upon the fragile cannon of the 
period. Under the circumstances, it is easy to see that the life of 
one of the contemi)orary cannon, rudely fashioned as it was, was 
very likely to be more prolonged when balls of stone were fired 
from it, than when those of metal were employed. (And the same 
holds for the crews that served them.) h'or the bursting of guns 
was a far from unusual occurrence,asevidenced by a contemporary 
manuscript which says that: “A cannoneer must always love and 
.serve God, for every lime he fires a gun or makes powder, he 
may be killed.” This reference to pow'der making is pertinent, for 
each master gunner was then his own powder mixer, the art of 
incorporating the ingredients of this compound in such a manner 
that they would not separate on handling, not having been devel¬ 
oped. In separating, the heaviest ingredient, suliffiur, settled to 
the bottom, while the lightest, carbon (charcoal), rose to the top, 
the result being a marked reduction in the potency of the prod¬ 
uct which, at best, was feeble and uncertain in action. Hence 
it became the practice to convey the components to the battlefield 
in separate containers, and stir them together on the spot. And 
the danger undergone by him who undertook this was far from 
remote, for the glowing matches of any musketeers who happened 
about, offered ready means for igniting the deadly brew before it 
could be gotten from mixing bowl to gun chamber. 

Round (.spherical) shot proved satisfactory for battering walls 
and buildings, and in the smaller sizes, as used in hand and shoul¬ 
der weapons, against personnel. But a single cannon ball, no mat¬ 
ter how large, was rarely very effective against troops, as it 
followed a given path, and only those in the line of this were en¬ 
dangered. Hence, as the use of ordnance became more general, at¬ 
tention was directed toward devising means whereby a consider¬ 
able number of small projectiles, rather than a single large one, 
could be delivered simultaneously into hostile ranks. This end had 
already been attained in a measure by the introduction and rather 
wide use of “ribaudequins,” which consisted in effect of a large 
number of shoulder pieces, or sometimes just the barrels of these, 
mounted like so many organ pipes on a cart, and discharged siraul- 
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taneously, or in si^icablc increments, at the enemy. But such con¬ 
trivances were clumsy and slow- in operation, and, once all the 
barrels had been emptied, practically impossible to reload and fire 
aj^ain liefore the fate of the day had been decided. Hence the 
early development of the “canister” or “case” shot for great guns, 
consisting of a cylindrical metal container of bore diameter, filled 
with small projec tiles of whatever nature hapfK-ned to be handy— 
not infrecjuently simple pebbles of stone. This commonly went to 
jiieces and released its deadly burden .shortly after leaving the 
muzzle. The use of such projectiles is reliably reported as early 
as 1410, and they figured promincntl)^ in the .siege of Belgrade 
three decades later. Faced by a more effective agency, the “rib- 
audequin” slowly disappeared from the scene, though the idea has 
persisted through the ages, and took new life in the Billinghurst 
and Re(|ua “machine gun” of the American Civil War, which, in 
the last analysis, w'us nothing more than a row of musket barrels 
mounted on a wheeled carriage. 

'I'he next devolojiment in artillery ammunition was, quitf^ log- 
icdly, the shell, origitially—and for centuries thereafter—a sim¬ 
ple, hollow sphere of cast-iron, fdlecl with explosive (black pow¬ 
der) with a hole drilled through its wall into the explosive cavity 
and, fitted into this, a fuse of some sort to ignite the contents 
within. Greener in The Ciun and its Drvriapmenf ascribes this 
invention to the Netherlanders. Others (e.g., Ford) indicate that 
the Venetians (1.S76) antedated the Hollanders in the employnvmt 
of shell in cannon, and that the invention would have come still 
earlier had means for prejiaring satisfactory fuses been available. 
The actual date of introduction aside, the .shell soon began to cx- 
pcrieiice wide use for land operations among all great nation.s and 
eventually became and has remained, with certain periodic lluctua- 
lions in the degree* of favour enjoyed, the most important pro¬ 
jectile available to the artillerist. On the sea, however, the firing 
of exi>losive or incendiary missiles was long held too dangerous 
(to the user) to be considered. But one captain, a Frenchman, 
Deschiens, appears to have defied convention and em[)loyed .shells 
horizontally from his long guns. (Practice on land countenanced 
their use only for high angle fire from mortars ) The efficacy of 
this tactic was attested, howevi'r. in an engagement in r6(;o 


wherein his vessel was beset by four Briti.sh boats. Employing 
shells of his own contrivance he readily di.spersed these. In a 
later exchange with two Dutch ships he sank one and disabled 
the other. But apparently he was far ahead of his time, for none 
undertook to follow the precedent he established. Toward the 
close of the iHth and comrnt'ncement of the 19th centuries, how¬ 
ever, all nations began to realize that .something must be done to 
make naval ordnance more effective. (i)ne incident wdiich drove 
this fact keenly home was the battle of Trafalgar—in which not 
a single vessel was sunk by gun tire. Naval authorities commenced 
to look about for a remedy. They had not far to seek, for an 
excellent extimple lay before them. 

In 17S8 an Englishman, Sir Samuel Bentham. who had ri.sen to 
high places in the naval service of the Czar of Ru.s.sia, had fitted 
out a flotilla of long-boats, mounting bra.ss cannon, and amply 
supplied with shell, carcasses (incendiary projectiles) and solid 
.shot. Attacking with these minuscule ve.ssels a very considerable 


Turkish squadron, he gained a notable 
victory. His shell not only tore gaping 
holes in the .sidt's of the enemy ships, 
l)ut startl'd contlagrations w’hich resulted 
in the destruction of the entire Turki.sh 
fleet. As not infrecjuently hajifiens, how¬ 
ever, Bentliam's countrymen studiously 
ignored the lesson thus delivered. Ac¬ 
tually there was method in this, for 
Britain feared (hat should the practice of 
firing .shell horizontally from long guns 
become general, her preponderance in sea 
power might be neutralized, a smaller 
(but more modern) hostile navy 



equipped with shell guns being able 
to worst her numerically superior forces 
not similarly armed. 


Fig, 1.— 155 MM. 
EXPLOSIVE SHELL 


HIGH- 


So it fell to France to exploit 
the new agency, or rather the 
new adaptation of an old one. 
This she did assiduously over 
some decades, her efforts cul¬ 
minating with the development 
by General Paixhans (1822) of 
a comprehensive system of naval 
armament ba.sed upon a fleet of 
steam ves.sels especially designed 
to mount .shell guns of high muz¬ 
zle velocity and considerable 
range. Thenceforward the place 
of the shell in naval operations 
was assured. 

The latter part of the i8th cen¬ 
tury also witnessed the adoption 
of the shell for horizontal fire in 
land operations, tests in England 
toward that end having been con¬ 
ducted as early as 1760. but dis¬ 
continued when a number of the 
projectiles exploded in the bore. 
But the idea would not dowm, and 
was revived during the siege of 
Gibraltar (1779-83) when the 
British fired mortar shell from 
long 24-pounder.s into the Spani.sh lines. At about the same time, 
Lieut, (later General) Henry Shrapnel, R.A., w^as making the first 
official demonstrations of the “spherical case” shot of his inven¬ 
tion. This differed from ordinary case in that it embodied a 
hollow spherical jirojectile, fused, and filled with rnu.sket balls plus 
a small charge of black powder just sufficient to disrupt the con¬ 
tainer. When the fu.se acted, the sphere w’as cleft open, and the 
balls continued forward in an ever-widening sheaf, laying low all 
enemy personnel in their path. As originally designed, no addi¬ 
tional velocity was acquired by the musket balls when they left 
the shell beyond that possessed by the sphere at the instant of 
rupture. (In modern shrapnel, an added velocity of about 350 
ft. sec. is imparted by the pow'der charge now embodied in the 
missile.) 

(Jther types of projectile once widely used (but now long obso¬ 
lete) include the carcass, grape, bar shot, chain shot. etc. The 
first-named was composed of a hollow iron shell casing filled with 
inflammable materials w’hich, ignited by the flash of the propelling 
charge, .served to set afire wooden buildings or other vulnerable 
objects within enemy lines. Easier to manipulate than hot shot 
(which had to be heated to redness in a siiecial furnace) it was 
handier to use and to transport (being naturally lighter than solid 
shot of equal diameter) but by the same token, less far-ranging. 

A round of grape comprised a number of iron .spheres usually 
twice or more the diameter of the conventional musket ball as 
found in canister and shrapnel and commonly arranged in three 
layers separated by metal plates. This composite })rojcctilc fell 
apart into its several components shortly after Icavdng the muz¬ 
zle, and was fearfully effective when fired at short ranges against 
assaulting troops, constituting, as it were, a sort of oversize 
canister. 

Bar shot were einjiloyed in naval operations, and consisted 
of two hcmi.spheres of cast iron connected by a bar of the same 
material. Fired into the rigging of hostile vessels, they flew craz¬ 
ily through the air and caused great damage provided they found 
their targets. 

C'hain shot, desigiied for a similar punjosc, embodied two hol¬ 
low hemispheres linked by a section of stout chain, the tw'o por¬ 
tions of the globe being fitted together before firing, wdth the 
chain nested into the cavity so formed. Shortly after leaving the 
muzzle, the hemispheres flew apart—to the length of the connect¬ 
ing chain. As may be imagined, the effect on the spars, ropes and 
.sails of an enemy vessel was far from negligible. 

The shell had now’ (first half of igth century) come into its owm, 
as had the shrapnel. Neither of these, however, could attain full 
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stature until the crude time fuses 
of the period had undergone ma¬ 
terial improv^ement, and the 
“detonating powder” developed 
by Alexander Forsyth in 1807 
and the years immediately fol¬ 
lowing, harnessed in percussion 
caps and other devices, permitted 
the construction of a missile that 
would explode on the shock of 
striking its target, i.e., the “con¬ 
cussion’' or “percussion” shell. 

The time fuse per se. was no 
novelty, for it required little in¬ 
genuity to pack a train of slow- 
burning powder into a wooden 
or metal tube and, knowing the 
distance travelled over varying 
periods of time by the shell in 
which this was to be used, and 
the burning-rate of the pow'dcr 
train, to mark the tube surface 
with graduations corresponding 
to different ranges. This device 
was now driven into a “fuse 
hole” in the shell, first having 
been cut off, or otherwise “set,” 
for the range at which tiring was 
to take place. If all went well, 
the missile burst at the point in¬ 
tended. Incidentally, the fuse 
which, when the projectile was 
rammed home, faced toward the muzzle of the piece, being 
situated on the side of the shell opposite that which rested on the 
propelling charge, was nevertheless ignited by the flash irom this, 
the projectile always being sufiiciently smaller in diameter than 
the bore of the gun tiring it to permit a considerable portion of 
the incandescent powder gases to escape past it, and perform this 
important function. Obviously this clearance between projectile 
and bore resulted in the waste of no small percentage of the 
gases generated, and a consequent reduction in the energy cx- 
pended on propelling the missile. Hut this w’as considered a 
necessary evil, and no serious steps were taken to remedy it until 
rifled pieces came upon the scene. This latter development, which 
was already beginning to take place (mid-iyth century), had long 
been awaited, indeed foreseen. But the same difficulties that beset 
the infantryman in his search for a suitable rifled weapon, oper¬ 
ated in the case of artillery. 

A projectile small enough to pass readily down the bore of a 
piece to its seat in the chamber, was, by the same token, not 
large enough to expand into and acquire a motion of rotation from 
a set of rifling grooves leading from that point to the muzzle. 
Further, such rotation increased the effectiveness of a round mi.s- 
sile so little as hardly to justify the expense and trouble involved. 
It did increase enormously the range and accuracy of an elongated 
(cylindro-ogival) bolt; indeed projectiles of this form could not 
be made to function properly save in a rifled piece, but these were 
obviously much heavier than spherical shot of equal diameter, and 
called for greatly increased powder charges, which the older types 
of cannon were unable to withstand. 

During the 4th, sth and 6th decades of the 19th century, how¬ 
ever, improvements in black powder and the materials and meth¬ 
ods of gun construction made possible the building of ordnance 
capable of handling these charges. Coincidentally, inventors in 
widely separated parts of the world were developing systems of 
rifling, and projectiles adapted to these, which, while not at once 
wholly successful, presaged the early introduction of a new era. 
Among these systems may be mentioned that of Lancaster, which 
involved the use of a projectile oval in section fired from a gun 
similarly bored (the oval spiralling from breech to muzzle); of 
Whitworth, who used a six-sided missile delivered from a tube 
the bore of which was a hexagon twisted upon itself (both of these 


designs were British); or the French in which were screwed into 
the surface of the projectile a series of studs that engaged the 
rifling grooves of the gun employed, guiding the missile first down, 
then up the bore, imparting to it the necessary rotatory motion. 

A variation on this which perhaps reached its highest degree 
of perfection in the American Sawyer projectile, involved casting 
on the surface of the shell a series of longitudinal ribs or flanges, 
corresponding in number, position, angle and (slightly less in) 
dimensions, to the grooves of the gun bore, so that the projectile, 
when its ribs w'ere properly fitted into the rilling at the muzzle, 
could readily be rammed down to the chamber, turning with the 
spiral of the grooves meanwhile, its movement being reversed 
when the charge was fired. But all of these devices suffered 
initially from one of the chief faults of the smooth-bore system; 
clearance between the surfaces of bore and missile was so con¬ 
siderable (and nece.ssary, to permit easy loading) that much of 
the force of the powder charge was wasted in the gas that escaped 
past the i)rojoctile. To remedy this, scores of devices were em¬ 
ployed, the commonest being a disk of some soft metal attached 
to the base of the shell, its edge curving slightly backward 
(toward the powder charge) all around its perimeter, exactly as 
though a pie pan had been nailed to the bottom of the missile. 

When the powder w'as ignited, the free edge of this disk W’as 
forced forward and outward by the ])ressure of the burning gases, 
.sealing the bore more or less effectively. But at best these were 
makeshift solutions, and it re(|uired the perfection of the breech- 
loading gun to provide a really satisfactory answer to the i)roblem 
of gas leakage. This type of piece was as old as artillery itself, but 
had never proved practicable, not becaus(‘ of gas escape along the 
bore, but at the breech. However, during the 19th century breech¬ 
loading systems, each slightly laetter than its predecessor, followed 
one another in rapid succession, e.g., tho.se of Cavalli (Sardinia), 
Wahrendorf (Sweden), Armstrong (England), Krupj) (Germany), 
De Bange (France), etc. It now became possible to introduce at 
the breech of a piece, a projectile part or all of which was of 
“groove diameter,” i.e., equalled in overall thickness the distance 
measured from the bottom of one groove to the bottom of that 
facing it on the opposite side of the bore. This meant that the 
lands, or elevated surfaces betw-een the grooves, bit deeply into 
the outermost layer of the missile, forcing it to follow the spiral 
of the rifling. To avoid needless friction and unnece.s.sary wear, 
those portions of the projectile which were machined to groove 
(maximum) diameter were fabricated of some relatively soft ma¬ 
terial (the Armstrong shell, for instance, was shrouded in a lead 
envelope), the body of the missile never measuring more on its 
transverse axis than the- distance across the lands (/.e., from the 
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lop of one JancI lo the top of that opposite—technically knoMm as 
‘ horc " diameter as contrasted with the “groove’' diameter de¬ 
scribed above). It was soon found, however, that satisfactory 
rotation could be effected by encircling the projectile, near its 
base, with a single narrow band (rather than a full-length en¬ 
velope) of ductile metal (copper), of groove diameter, the surface 
of the shell (which was of bore diameter) “riding” as it were, 
the tops of the lands, while the latter cut into the copper “rotating 
band” to a depth equal to that of the grooves adjacent. Thus was 
linally evolved the ba-sic form of projectile thenceforward to find 
eni[)loynient in ordnance of every size and tyiie. 

With the general adoption of rifled cannon and elongated pro¬ 
jectiles, there occurred a confusion in nomenclature that was for 
a time quite disconcerting. During the centuries in which the 
round (cast-iron) sphere seemed best, guns had been classified 
according lo the weights of the balls they carried. And since the 
sjjecibc gravity of the metal remained a constant, everyone knew 
that a “6-pounder” was a gun with a bore of about 3-67in., since 
a cast-iron shot weighing (ilb. had a diameter of 3-55in., and 
it was customary to make the bore of a gun slightly larger 
than the missile it was designed to project. Similarly a 12- 
poimder had a bore of 4'62in., 18-pounder—5-3in., 24-pounder— 
5-82in., 3 2-poun(ler—6-4in , and 42-pounder—7 inches. Hut with 
the advent of the cylindro-ogival missile, a lo-lb. shell (as in the 
Tarrott rifle) came to he fired from a 3-in. gun, whereas had 
it been a solid sphere it would 
have required a bore diameter 
of at least 4Jin. to handle it. 

Similarly a 12-in. cast-iron shot 
weighed about 22911b., while the 
solid elongated projectile fired in 
tlie IJ.S. T2-in. rifle, model 1874, 

Weighed 700 pounds. Oliviously, 
to describe this piece as a “700- 
Iiounder” came far from giving 
an idea of its actual dimensions, 
for only the ordnance expert 
knc'w the length and shape of the 
missile it fired. (Had this been 
•spherical, it would have called 
for a bore of over 17 inches.) 

The result w'as that designations 
in pounds, after struggling hard 
for survival, finally went by the 
board, hc'ing replaced by others 
wherein the calibre of tlie piece 
was indicated by its (bore) di¬ 
ameter in itu'hes or millimetres. 

As artillery ammunition im¬ 
proved in range and effectiveness, 
the old wooden and metal tubes 
stuffed witli slow-burning black 
powder which had served so 
long and so faithfully as fuses, 
gave way to more efficient (if 
more elai)orate and more compH- 
catc'd) typos wdierein the rate 
of l>urning (and ihc' instant of explosion) could be more accu¬ 
rately controlled. The vertical powder train was replaced by orte 
annulnrly disposed in a stout metal casing, a type which, in the 
conventional “2t-sccond” fuse (the maximum burning period of 
which is 21 seconds), has sur\'ived. line fact had nevertheless 
long been recognized that any fuse containing black powder as a 
component waslikely to be erratic in action by just so much as this 
ingredient might be affected by external influences (moisture con¬ 
tent of the air, barometric pressure, etc.). Under ordinary con¬ 
ditions. these factors played but insignificant parts. But when 
anti-aircraft artillery came to be developed and widely used, in 
the World War of 1914-18, it was discovered that the rate of 
burning of the powder train varied markedly w'ith the altitude t« 
which a shell was fired, thus adding just one more correction to 
those the gunner had to make in an effort to cause his projectile to 


burst in the immediate path of an oncoming plane. This stimu¬ 
lated interest in a mechanical time fuse, the operation of which 
would obviously be independent of altitude effects and such fuses 
were developed and adopted by certain nations, although their 
complexity and cost of manufacture places them distinctly in the 
“luxury" category among war munitions. The era of rifled ord¬ 
nance resulted, as we have seen, in the introduction of tight-fitting, 
cylindro-ogival projectiles, the rotating bands of which sealed the 
bore so perfectly (hat almost none of the burning powder gases 
escaped past them. But this set up a new problem for the ammu¬ 
nition maker, as it meant that the fuse was now no longer in¬ 
flamed by (he flash of discharge, and that some other means to 
effect this mu.st be contrived. The solution was simple. A striker 
was located in a hole drilled in the long axis of the fuse body which 
capped the shell. At the base of this hole was a percussion cap, 
and below this a powder train. On firing, the cap was carried 
forward 'with the ma.ss of the shell, to impact against the striker 
which, floating freely in the drill hole, tended to remain stationary 
while the shell about it gathered momentum. 7 ’ho resulting flash 
ignited the powder train. This mechanism, technically known as 
“set-back,” has since been widely employed in fu.scs of many types, 
j As originally designed it lacked safety factors, for if the shell were 
accidentally drt)pped, detonation of the cap was likely to result. To 
correct this defect, devices were later installed which interposed a 
block between striker and cap until disengaged by the centrifugal 
force developed from rotation of the missile in the bore. Such fu.ses 
are known as “bore-safe,” a number of rotations being required to 
“.arm” the fuse (i.e., put it in a position to function) so that the 
missile has travelled an appreciable distance from the muzzle before 
the fu.se is free to act. Some such safety mechanism has of necessity 
been embodied in all types of shell for a long period. 

As rifled pieces increased in power and range, and suitable breech¬ 
loading mechanisms wa-re perfected (latter half of igth century), the 
materials used in the fabrication both of guns and ammunition under¬ 
went corresponding changes. Solid and hollow mls.siles of cast-iron, 
the chief medium of which projectiles, and guns as well, had been 
made for centuries, began to give way to other types, e.g., the Arm¬ 
strong “segment” shell. This embodied a thin outer casing of cast- 
iron surrounding six layers of .seven .segments each of the same mate¬ 
rial, these in turn bordering a central cavity containing an explosive 
charge of black powder. This shell, in addition to incorjiorating a 
time fuse, was fitted also with one of percu.sslon type. In this, a 
detonating cap at the forward end of an axially located tube received 
the Impact, when the shell was suddenly arrested in its flight, of a 
striker .at the rear end of this, which .slid forward as the mass about 
it came to a stop—the action reversing that of “set-buck” described 
above. This arrangement, like the “set-hack,” has since figured quite 
gener.illy in shell design. Such a shell was found most effective 'when 
used against personnel, but was obviously impotent against fixed 
fortifications or armoured vessels in the defence of which (wrought) 
iron plates of increasing thickness had begun to be employed as early 
as the 1850s. In order to render cast-iron projectiles effective against 
these, the following expedient wa.s adopted. The shell was cast in a 
mould, as before, but the nose (point) was caused to cool rapidly 
through contact with a cast-iron “chill,” the body proper radiating 
its heat more slowly in a bed of sand. This resulted in greatly in¬ 
creased hardness and crushing strength at the point, without other¬ 
wise modifying the characteristics of the projectile, and such bolts 
proved most successful. But the defence now countered with the 
substitution of steel for wrought iron—a measure which would have 
been adopted sooner had the means for producing this material of 
good quality and rea.sonable price been earlier available. Against 
steel, the ca.st-iron shell proved unavailing, and the offence was forced 
to take recourse to missiles of like composition before it could make 
further headway. Thus projectiles of forged steel were already in 
common use by the late 1880s, while others cast from this metal had 
been experimented with, to no great profit, however. 

As Uie shell body improvc'd, .so did its bursting charge, and its 
propellent. The explosive properties of guncotton and of picric acid 
and certain of its .salts, had long been known, and such substances 
made the .subject of numberless experiments in efforts to produce 
them in forms suitable for use as shell fillers. Until the mid 1880s, 
however, none of these were attended with much success. But by 
1886, the French had managed to control picric acid to a point where 
they commenced lo employ this (under the name of “melinite”) in 
this capacity. The British followed with “lyddite,” the Japanese with 
•‘shimose”—all different names for the same subsriince. From this time, 
black powder saw less and less use as an explosive agency in shell, 
though it retained its place for this purpose in shrapnel. 

The only thing now lacking to bring artillery ammunition to the 
state of technical development which it enjoyed when the World 
War of 1914-18 engulfed an amazed civilization, was a smokcles# 
pr<^llent. This came about coincidentally with the introduction of 
high cxploBivcB as bursting charges—the result of the work of the 
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French chemist, Vieille Some little time ehtpecd^ however, 

after smokeless powders were functioning satisiactorily in small arms, 
before suitable types could be developed for heavy ordnance. Indeed 
the Spanish-American War of 1898 was fought, so far as artilkry 
materiel was concerned, chiefly with black pt)wdei. This was the laat 
major conflict in which this agency was to play an important part. 

U. MODERN ARTILLERY AMMUNITION 

This consists primarily of shell, shrapnel and canister, all of which 
have previously been discussed. Shell may be "‘low-explosive" (f.e., 
loaded with black powder) or “high-explosive," and flll^ with com¬ 
pounds of a higher order of potency such as T.N.T. (trinitrotoluol), 
amatol (a mixture of T.N.T. and ammonium nitrate), explosive “D" 
(ammonium picrate), etc. In the ordinary high-expk>»ive shell (for 
hand operations) the weight of tlu* explosive (commonly T.N.T. or 
amatol) equals about io% that of the shell, while in armour-piercing 
varieties, in which explosive D is usually employed, it amounts to 
but 2%, the work called for from the projectile (penetration of 
huge thicknesses of steel) demanding a missile with extremely heavy 
wails--naturally to the sacrifice of the capacity of the explosive 
chamber within. (Deck-piercing shell, for high-angle fire, have some¬ 
what thinner walls and a larger explosive content.) 

Shell bodies are normally of common steel, forgad and machined 
lo shape, though .semi-steel (practically a high grade of ctst-iron) 
was largely, and succe-ssfully, used as a substitute during the World 
War of 1914-18. In the igjos. new methods of producing shcdl 
bodies were developed for certain of the lesser calibres. Thc#c in¬ 
volved, in one instance, the die-shaping of sections of scamles* steel 
tubing, then screwing substantial base caps into tlie rear ends of 
the shells so formed. Even welded tubing gave promise of being 
workable into satisfactory products, and still another technique arose, 
wherein a solid forging was “upset" into the form of n .shell by 
driving successively into one end of it a scries of blunt punches of 
increasing si/e, the external .surface of the forging being gradually 
moulded meanwhile into the proper shape by dies of varying contour.") 
in which it was grasped during the different operationi. The punch 
forming of the explosive cavity in the base of armour piercing shell 
forgings while hot, had long been an accepted method of nroduction, 
but this involved no increase in the external diameter of the bilk't. 
By this new method, however, the billet (also hot) was expanded 
from a small original diameter to 
a finished one more than twice as 
great. These practices involved sub¬ 
stantial savings in materials. Thus 
the rough forging for a conven¬ 
tional .?in. anti-aircraft shell 
(IJ.S.A.) weighs 2.^1b.; one to be 
treated by “upsetting.” i.v88lb., 
and a section of seamless tubing for 
the same purpose, 12 pounds. 

Chemicals of various types have, 
commencing with the period of the 
World War of 1914-18, figured 
prominently as shell fillers, both 
for the purpose of producing 
screening effects (smokes), or 
harassing personnel. The typical 
chemical shell differs from that con¬ 
taining an explosive charge in re¬ 
spect of the threads for the adapter 
(ice below), which are tapered, i.e., 

“pipe threads"), in order to effect 
a gas-tight joint. 

Cast-iron as a material for shell 
fabrication is now practically 
limited to the production of mis¬ 
siles designed for target practice— 
not for use against hostile personnel 
or materiel. These, in order to 
possess the same ballistic qualities 
as “live" shell, arc ordinarily sup¬ 
plied with a small central cavity 
which is filled with sand to bring 
them to the proper weight. 

Shrapnel, as previously indicated, 
is still employed for its effect 
against personnel, though in much 
lesser percentages (as compared 
with high explosive types) than for¬ 
merly. Such a missile embodies 
(in 75mm. calibre), a hollow steel 
casing filled with 270 lead balls 
hardened with antimony, J^in. in 
diameter, and embedded in a matrix 
of resin. It is capped with a com¬ 
bination time and percussion fuse, 
the functioning of either clement of 
which produces a flash which trav- 
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Fic. 6.—MARKING ON U.«. AIR¬ 
CRAFT BOMSa 

1. Type of bomb; 2. Weloht and mark 
number; 3. Kind of filtor; 4. Lot num¬ 
ber; 5. iniiiali of loading plant and 
date of loading (all atencMIad); 6. 
One green band indicatai non-persist¬ 
ent chemical, two groan bands Indi¬ 
cate persistent chemical, one yellow 
band Indicates smoke producer; 7. 
2-Inch blue band on ail bombs batow 
100 lb. in weight, 4-inoh blue band 
on all bombs 100 lb. and ovar; 8. 
Type of bomb I 9. Weight and mark 
number; 10. Uot number; 11. Initials 
of manufacturer and data of manufac¬ 
ture (all stamped). 


825 

eki down a centrally located tube 
oojanecting the fuse-head with a 
blade powder bursting cha^ 
boused in the base of the projectile^ 
and separated from the mass of 
balls by a metal diaphragm. When 
this charge explodes, it docs not 
rupture the case, but drives before 
it and out from the front end of 
the missile, the diaphragm, balls, 
head and fuse. Thus it becomes, in 
effect, a small cannon delivering, 
from a given point in its trajectory, 
a charge of case shot upon enemy 
ranks ahead. Its rotation, imparted 
to the mass of balls, causes these to 
spread out in a conical form as 
they travel forw'ard, raining de¬ 
struction upon a very considerable 
area of terrain. 

Canister ammunition has very 
nearly completed its cycle, and 
though occasionally employed in 
the smaller calibres (,^7mm. and 
2 - 34 in.), has a very limited sphere 
of usefulness. As previously out¬ 
lined, it comprises a light metal 
case filled with steel or lead balls, 
and without a bursting charge. 
Shortly after leaving the muzzle the 
case ruptures, scattering the con¬ 
tents in all directions. 

Other, special purpose, types of artillery ammunition include the 
incendiary shell filled with thermit, phosphorus or similar materials, 
plus a bursting charge just large enough to rupture the containing walls; 
illuminating or “star" shell (for night operations) wherein a time fuse 
releases a flare which slowly floats to earth sus^iended from a parachute; 
tracer shell, which marks its path by the emission of smoke or flame, 
thus enabling the firer to alter his aim when incorrect, and so forth. 

SHELL (X)MFONENTS AND NOMENCLATURE 

The conventional shell has a cylindrical body, an ogival head and 
a flat base. The radius of the ogive, which materially affects the 
flight of the missile, is ordinarily from six to nine calibres (calibre 
equals the tran.sversc diameter of the projectile). A short distance 
forward of the base is located the rotating band (known as the 
"driving band" in the British service), the function of which has 
already been explained. When that part of the shell to the rear of 
this band b cylindrical, the projectile is know'n as “square-based.” 
as contrasted with the “boat-tailed" type In which this portion i.s 
tapered. (Such tapering is employed to increase range and accuracy 
In certain instances.) At the point where the body of the missile 
joins the ogive b located a narrow surface known as the bourrelet. 
This is of a diameter very slightly greater than the body, and serves 
as a sort of bearing upon which the projectile rides up the bore 
from chamber to muzzle. Clearance between bourrelet and land 
surfaces is held to narrow limits—oosin. for the 37mm. (i^-in.) 
shell, and -ozin. for the 16-inch. All shell loaded with high explosive 
have their bases covered with a separate steel disk designed to keep 
powder gases from finding their way into the cavity containing the 
explosive through possible flaws or defects in the base of the body. 

Adapters and Boosters. —Mention has been made of the “adap¬ 
ter.” Tnb is, in general, a bushing screwed into the nose of a shell 
and containing a recess Into which may be inserted a fuse. Attached 
to it, in the form of a tube running down into the bpdy cavity of 
the projectile, is a “booster” casing. Thb contains a quantity of some 
high explosive (commonly tetryl) more readily ignitablc than the 
substance forming the main charge. This latter, for reasons of safety 
in manufacture, handling and loading, is always composed of a mate¬ 
rial as insensitive as possible to any but the most violent activators. 
Being thus comparatively inert, the ordinary primer will not ignite 
it, and it becomes necessary to interpose between charge and primer 
a “booster” ("gaine” in British terminology) which Is readily set off 
by the priming element and which, itself an explosive of high potency, 
“boosts” the energy of the primer detonation by that of its own, 

thus finally touching off the main charge. Adapters and boosters arc 

invariably assembled into a shell prior to its shipment. This is not 

equally true of fuses (see below). In the case of chemical shell, the 

function of the booster is to disrupt the shell walls sufftdently to 
permit the liberation and scattering of its contents. And since the 
filling is, in this instance, non-explosive, a booster cliarge heavier 
than that employed In the explosive type of shell, is required. Anti¬ 
aircraft shell, being armed with time fuses rather than the detonating 
type employed in other high-explosive varieties, likewise demand a 
booster of special characteristics. 

Fuses. —^TTvese are mechanical devices with or without explosive 
elements which detonate or ignite the charge of a shell, bomb, grenade 
or other projectile when and under the circunwtanccs desired. Artillery 
ammunition fuses are of four varieties, viz: point-detonating; base- 
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detonating; lime; hase-percumion. 

A point-dctonatinK' fuse is intended for assembly in an adapter 
located in the now of a shell. It is commonly shipped separately from 
the projectile, and inserted therein just before loading into the gun. 
It is designed to function on impact according to varying conditions 
of delay, being made generally in two forms, i.e., the superquick, 
which embodic.s provisions for instantaneous detonation on impact, 
and prior to any penetration, anrl what might be called an all-purpose 
type, which, by varying slightly its construction, may be made to 
function with “non-delay” (this, <lespi(e its name, takes longer to 
function than tfie superquick), short-delay (.o.sser.), and long-delay 
(.J5sec.) action. One variety (d the superquick, or instantaneous type, 
as elaborated for anti-aircraft use is known as the "supersensitive,” 
and will function on impact against tin- fabric wing of an aeroplane 
or the envelof)e of a balloon. The ( onstruction of this fuse is par¬ 
ticularly ingenious, it.s safety in flight being based on the principle 
of the total dynamic air pressure outside the striker head being less 
than the .static air pressure within. Hase-detonaling fuses are normally 
used in shell de.signed for |)cnetrating resistant .substance.s (armour 
plate, concrete), where a point fuse might be crushed and rendered 
inoperative on impact. They are «»rdinarily assembled into the pro¬ 
jectile at the same time that the explosive charge is inserted, and 
are made in both non-delay and delay varieties. Time fu.ses, con¬ 
structed so as to function at a predetermined time after the projectile 
has left the gun, are employed in anti-aircraft shell and .shrapnel 
(the latter type missile is used against both aircraft and ground 
troops). I’he time fuse supplied shrapnel intended for ground targets 
contains an added percussion feature which allow's it to function on 
imfiact if the time element has previously failed to act. As already 
outlined, time fuses may be of the (jisec.) powder train tyi»e, or 
mechanical (clockwork mechanism), the latter being more costly but 
more la-rtain in ai tion. 

Base-percussion fuses embody no detonating element (fulminate or 
liooster), as they are intended for use in shells loaded with low explo¬ 
sive (black [lowder) the bursting charge of which may be ignited 
directly from a i)ovvder train. .Suth shell are practically obsolete. 

Primers for propellents are ammunition components u.sed to ignite 
the smokeless |)ow'der charges emplo>ed in modern ordnance. They 
embody varying f|uantities of black pow'der plus a percussion ele¬ 
ment to ignite this, 'i'he latter always contains some agent (as 
mercury fulminate) highly sen.sitive to a blow, friction or heat, and 
hence easily detonated. For ammunition of less<*r calibres, the black 
powder content of the primer itself suffices fo effect ignition. In the 
larger si/cs, a<lditional (black) ignition powder is em{)loyed. With 
fixed and semi-tixed ammunition, the primer is jnessed into a rece.ss 
in the base of the cartridge case prior to the loarling therein of the 
propellent, and is detonated by the imj)act of a mechanical striker 
against its percussion element. When separafi-loading amnuinilion is 
employed (the powder being introduced into the bore in a liag or 
bags), the primer i.s inserted .separately into the breech mechanism. 
Such primers have ca.ses so thin that when their charges r.xplode 
these expand and pre.ss tightly against (he walls of the primer cavity, 
preventing the re.irward <‘scape ot ga.ses generated hy the burning 
of the propelling charge. Primers are commonly classified as percus¬ 
sion, friction, electric, combination percussion-electric and igniting, 
the names largeix i-xplaining their modes of functioning. Thus the 
IKTcussion type is fired by means of the blow of a firing-pin or 
.striker. The friction primer (used in the U S. .service only in sea- 
(iia.st cannon), is ignited by the heat <lcvcloped on pulling a serrated 
plug through a friction composition which it contains and in which 
the plug is embedded with a free end (upon which the traction is to 
lie applied) proji'Cting. The electric juimer (likewise for sea-coast 
use), functions when a short section of wire of high resistance built 
into it is heated to a glow by the passage through it of an electric 
current. The combination percussion-elcctric primer may, as its 
designation suggests, be fired either electrically or hy the blow of 
a striker. It i.s used in (ertain naval and sea-coast guns. The igniting 
primer, used with subcalibre ammunition, is w'ithout a detonating 
caj). being provided instead with a hole piercing a dummy cap which 
l»ermits the igniting flame from a service primer to reach the black 
powder charge which it contains. 

Propc.lling Charges. These are composed of smokeless powder 
of (wo general tyi>es. viz., “single-base” (nitrocelIulo.se alone) and 
“double base” (nitrocellulose plus nitroglycerin). The United States ; 
ha.s ever been a proponent of the former—Ureat Britain of the latter. ' 
Charges for fixetl ammunition are loaded loose into the cartridge , 
case, Those for other types are prepared in silk bags which are in 
turn placed in the cases (semi fixed txqies) or (for separate-loading 
ammunition) in storage containers of fibre or metal. The primary 
function of the case is to contain the propelling charge, but it serves 
another very important one as well in that, at the moment of firing, 
its thin walls expand against those of the gun chamber and block 
the rearward passage of any of the powder gases. Certain varieties 
of fixed and senii-fixed ammunition, likewise some separate-loading 
types which emjfloy casc.s to hold the powder bags, have brass 
diaphragms soldered into the mouths of these to seal the contents , 
against moisture, In calibres of aliovo 105mm. powder charges arc j 
commonly prepared in bags. Raw silk i.s the material chosen since I 


it is almost entirely consumed on firing, and leaves no smouldering 
remains in the gun bore. A special igniting charge of black powder 
in an “igniter bag” is commonly attached to the base of the rearmost 
bag of smokeless powder. The igniter bag is also of silk, but more 
closely woven than that used in the standard cartridge type (to keep 
the fine-grained black powder from escapnng). 

The main powder charge is classified according to the number, 
construction, and arrangement of bags of which it is constituted as: 
.single section or multi-section, the latter again being subdivided 
into: (i) unequal related type, (2) 
equal type and (3) base and in¬ 
crement type. The single section 
type comprises just one bag filled 
with propellent powder and cither 
wrapped or laced. A core of black 
powder extends longitudinally 
through the centre of the charge, 
and connects with a black powder 
igniter on either end. The unequal 
related section type involves one 
full charge divided into .separate 
bags each constituting a fixed frac¬ 
tion of the whole, such as three sec¬ 
tions of and two of Each 
section contains, in addition, an 
igniter pad of black powder. The 
equal section typo consists of one 
full charge divided into a given 
number of equal sections. Usu¬ 
ally one separate ignitor pad is sup¬ 
plied for strapping to the base 
section. The use of these pads is 
based upon the fact that smokeless 
powder, like some of the higher ex¬ 
plosives used as shell fillers, is not 
as readily ignited as certain other 
explosive compounds, e.g., black 
powder. Hence it has become cus¬ 
tomary to supply a small quan¬ 
tity of the latter to receive the 
flash from the primer, the con¬ 
flagration of this intermediary ele¬ 
ment being sufficient to activate 
the main smokeless powder charge. 
The equal section type, and the 
unequal related section type, are 
generally known as “aliquot part” 
charges and offer considerable flex¬ 
ibility in adjusting loadings to 
achieve certain reduced velocities, 
especially in the ca.se of howitzers 
and mortars. The base and incre¬ 
ment type consists of a full charge 
made up of a base section plus one 
or more increments of equal or 
unlike masses, but in any case of 
less w'eight than that of the base 
section. The grains of smokeless 
powder employed in different loadings vary from tiny cylinders of a 
diameter of about slightly over J4iu. in length (for the 

75mm. gun) to others ^^kin. in diameter and ijq in. long (i4in. gun) 
and larger, both types exhibiting seven perforations axially and cqui- 
flistantly disposed (to permit propagation of the igniting flame from 
within as well as from without). 

Since the World War of 1914-18, much attention has been devoted 
(i> the development of powder which would be practically flashlcss 
(and thus not reveal the location of guns employing it during night 
operations), and non-hygroscopic, {i.e., without a tendency to absorb 
moi.sturc, a materia! increase in the content of which in a smokeless 
powder charge will adversely affect the flight of the missile it projects). 
Considerable success has attended these efforts. 

Trench Mortar Ammunition. —This differs from other types 
of artillery ammunition in that it is ordinarily designed to be fired 
from smooth bore pieces (though rifled trcnch-mortars are by no 
means unknown). C)ne variety developed during and after the World 
War of 1914-18, is of pn. calibre and entirely unstabilized {i.e., lacks 
any device to keep it from tumbling end-over-end during flight). 
The propelling element is an ordinary 12-gauge shot-gun “blank," 
augmented by from one to three small doughnut shaped bags of 
smokeless powder which may be slipped over it, varying ranges 
being achieved hy altering the amount of the charge, as well as the 
elevation of the mortar. The projectile weighs i2lb., has a minimum 
range of 150yd., and maximum of 7Soyd., and an effective radius of 
burst of about 30 yards. It is fired by dropping it base-downward 
into the muzzle of its projecting piece. Sliding down the smooth bore 
if is brought up suddenly against a fixed firing pin which projects 
upward at the breech. This flashes the cap in the shotgun shell, the 
ignition of the charge within which is communicated to the surround- 
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ing bags of smokeless propellent, 
whereupon the missile travels back 
up the bore and out the muzzle 
murh more quickly than it entered. 

Post World War 75mm. mortars 
have achieved ranges of as high 
as 2,000yd., but other calibres, fir¬ 
ing stabilized projectiles, such as 
the 60mm. and 81 mm. types arc 
now more favoured. The former 
delivers a 31b. missile to a mini- 
ntum range of looyd. and maximum 
of i.75oyri., while the latter handles 
shells of two weights. 7-6 and 
J 4 . 5 II)., to ranges of from looyd. 
to 3,280yd. for the lighter and 
ioo\d. to 1.280yd. for the heavier. 

These are quite similar to an aero¬ 
plane drop bomb in appearance, 
and, like the 75mm., are pro¬ 
jected by a blank 12-gaugc shot¬ 
gun charge augmented in this in¬ 
stance by the contents of a varying 
number of small capsules filled 
with smokeless powder and at¬ 
tached as needed (according to the 
range desired) between a series of fins flaring outward from the tail 
of the missile (and assuring a steadiness in flight far different frt)m 
the wobbling motion of the 310 , specimen). Apart from mortars 
firing explosive shell (as the (lomm. and 81 mm.) others adapted 
especiallv to the projection of chemicals have beim developed. That 
chosen for the U.S. service is of 4.2in. bore. The projectile, which 
much resimbles those used in the mortars just described, weighs 
25.51b. (the weight of the chemical filling varying from 5.6 to 7-45lb. 
according to t>'p)e), and has an e.xtremc range of 2.400 yards. 

Grenades-^Hand.- These date from a period fully as remote as 
llie origin of the explosive (artillery) shell, if not earlier. And .since 
they are designed for use at very .short ranges, and projection by 
the human hand, they have been extemporized on countless occasions 
from any suitable components readily available (c/. the Briti.sh “jam 
fin” grenadi' of the earh pi'riod of stabilized warfare, 1914-18). Not 
infrequently have artillery missiles been officially employed as 
grenades. Thus wc find, in the U S. Ordnance Manual, 1S61, under 
the caption. “Orenades,” the following: “Six pounder spherical case 
shot (i.e., shrapnel) may be used for hand grenades, and shells of 
anv' calibre for rampart grenades.” (The latter were rollcfl down 
upon an a.ssaulting enemy from the tops of defensive earthworks, 
the fuses having been .set to act with almost no delay.) Modern 
grenades arc of many varieties, inclucling the so-called defensive, 
offensive, gas (lachrymatory, sickening, etc.), smoke and incendiary 
(phosphorus or thermit) tjfies. 1'he first-named is that in most 
common use, and is known as the “Mills” grenade. Shaped some¬ 
what like a tiny barrel, thus fitting readily the palm of the hand, 
and scored on its surface into a number of small squares (to facili¬ 
tate fragmentation), this grenade breaks into some 40 pieces on 
exploding, with a danger radius of about 30 yards. Various sub¬ 
stances are used as fillers. “E.C. blank powder” being perhaps that 
most widely employed. It can be thrown approximately 35yd. by 
the average man, detonation not taking place until five seconds after 
the operating lever is released. Because of its considerable danger 
radius, it is customary to project this mi.ssile only from the safety 
of trenches or other shelter. The offensive grenade, unlike the one 
just de.scribcd, has a body composed of laminated paper which shat¬ 
ters into harmless shreds when fired. It contains, however, a loading 
of some explosive of much higher potency than that embodied in 
the defensive type. This detonates with great violence, but its 
action is limited to a small radius, hence the grenade may be thrown 
on open terrain without danger to him who projects it. Gas grenades 
have civil and military u.ses as well. They arc employed as harassing 
agents W’hen it is not desirable to cause permanent casualties (as 
in civil riots, driving into the open the occupants of a dugout in 
order to capture them uninjured, etc.). Smoke and incendiary 
grenades (those loaded with white phosphorus combine both proper¬ 
ties) arc employed as the military situation may indicate. The 
standard U.S. smoke grenade is phosphorus-loaded. Thermit hand 
grenades have been rlesigned for high intensity incendiary effect, 
but are not in common use. 

Grenades —Rifle.—These are of two types, the rodded (i.c., fitted 
with a rod which is inserted into the bore of the infantry weapon 
down which it extends to rest on a blank cartridge which furnishes 
the energy of propulsion) and the “V.B.” type which is projected 
by the powder gases of an ordinary rifle cartridge trapped behind 
it after the bullet has passed through an axial aperture in the grenade 
body. The former is commonly filled with a smoke-producing sub¬ 
stance, and requires no special mechanism for firing other than the 
rod (which is screwed into it) and the blank cartridge. It embodies 
a fuse which bums for ^yjsec., then explodes a detonator which 
ruptures the casing and liberates the contents. Its maximipt range 


is about 185yd. (fired at 35” elevation). The primer of the “V.B.” 
grenade (w'hich contains a high explosive) is fired when the bullet 
from the rifle cartridge hit,*; a striker placed obliquely in its path. 
The resulting flash ignites a detonator that touches off the main 
charge. This grenade, which is about ^yjn. long and 2in. in diameter, 
requires a special cup-shaped discharger, attached to the muzzle of 
the infantry piece, for its projection. Its maximum range is some 
235yd. (at 35° elevation) and the effective radius of its burst, 30 yards. 

Pyrotechnics. —These arc of two clas.ses according as they are 
designed for air or ground use, viz: aviation types (1) for illumina¬ 
tion. eg., (a) aircraft flares, and (b) wing-tip flares, or (2) for 
signalling (air .signal cartridges), and pyrotechnics for ground troops, 
(i) for illumination (position lights) and (2) for signalling (ground 
signals). Aircraft illumination flares arc designed to be dropped 
by aircraft for the purpose of illuminating emergency landing fields 
during night operations. The standard (II.S.) flare when relea.sed 
burns for three minute.s. being automatically ignited after it has safely 
cleared the plane. It is suspended in the air by a silk parachute 
i8f(. in diameter, and ju-oduces a white light of 300,000-400,000 
candle power. Wing-tip flares are attached to special fixtures under 
the w'ings of an aeroplane and ignited by an electric current from 
the pilot’s cockpit. They arc intended particularly for illuminating 
the ground directly ahead of the plane as it lands. A standard type 
will produce a light of 13,000 candle power for a period of two 
minutes. Air signal cartridges are manufactured in an assortment 
of colours and di.splays for use in signalling either between aircraft 
or hetw'een air and ground. They resemble shot-gun cartridges of 
large calibre and are fired from special projectors. Position lights 
(known also as Bengal lights) are emploxed to outline the location 
of trenches to aerial observers. They are supplied in three colours— 
red, white and green. Ground signals find u.se in communication 
between ground troops. They are produced in a variety of colours 
and fired from a “ground signal proji'ctor” atlachi'd to the service 
rifle or (o a special support in lieu of this. The projector contains 
its own firing mechanism, and the signal its own charge and primer. 
Another medium for ground communication is the Very .signal cart¬ 
ridge. This is of shot-gun type, loaded with pyrotechnic compounds 
of various colours, and fired from a single-shot pistol of 25mm. (tin.) 
bore. 

Aeroplane Bombs. —These commonly exhibit streamlined (tear¬ 
drop) contours w'ith the greatest diameter close to the nose, tapering 
thenee rearw’ard to the tail to which is attached a set of vanes ior 
stabilization in flight. They fall into four general categories, viz: 
practice, fragmentation, demolition, chemical. Of these, the frag¬ 
mentation type is carried in external racks only—these located under 
wings or fuselage. Other t\pes may be carried either in internal 
racks (built into and enclosed by the fuselage) or externally. Internal 
racks will hanrlle bombs up to about i.ioolb. in weight; external 
types will carry those in any weight practicable for aerojilane trans¬ 
portation. All bombs, bomb fuses and bomb-release mechanisms are 
so designed that tlie pilot may drop his load to detonate—or not to 
detonate—on impact, according as he relea.ses the.se over hostile or 
(in an emergency) over friendly territory. Bombs and liomb fuses 
are required to pass a lest of dropping as much as 8,oooft. in the 
“safe” condition without detonating on ordinary soil. 

Practice bombs are designed for use in the in.slruction of bombing 
personnel and possess the same form, weight, handling properties and 
accuracy as comparable service bombs. They are customarily loaded 
with sand, plus a .small black poW'der charge (tw'o to four poun<ls) 
which suffices to produce enough smoke by day or fla.sh by night 
to permit a pilot to observe (he point of impart from altitudes up 
to 8,000 feet. Such practice bombs 
are normally prodiiced in sizes of 
from 17U). up to 30olb. or more. 

Fragmentation bombs are em¬ 
ployed against personnel and de¬ 
pend on the fragmentation of their 
metal bodies at or above ground 
surface for the production of casual¬ 
ties. They are ordinarily manufac¬ 
tured in small sizes only, in order to 
distribute the total weight of a given 
bomb load over as large an area as 
possible, and fitted with instanta- 
neou.s (nose) fu.ses, being fabricated 
(U.S.A.) in T7, 25 and 3olb. type's, 
the first of which is a converted 
3-in. artillery shell. They contain 
about of high explosive by 

w'eight. 

Demolition bombs are intended 
primarily for use against materiel 
upon which they exert great blast 
effect. They vary in size from 
100 up to 2,ooolb. or more, speci¬ 
mens weighing as much as 4,ooolb. 
having l>ccn constructed and suc¬ 
cessfully detonated. The explosive 
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charge (T.N.T.) comprises roughly 50% of the total weight. They 
usually carry fuses at Both nose and tail, the.se being set for instanta¬ 
neous or tlelay-action, as desired. When dropped in the latter state, 
the mb.sile may penetrate Ironi 0 to .jott. into the ground, displacing 
w'hen it explodes about one third of a ( ulnc >ard of earth tor each 
pound of bomb weight. 

Clumieal bombs include all types adapted to chemical fdlers- -for 
the [uirpose of releasing hara.ssing gases or oliscuranls (smoke;. Those 
with smoke tillers tan, when employed in riuantity and under suitable 
atrnosphnic (oinlitions, provide eftective smoke screens on land or 
wafer. I>roi)ped .singly they afford means of spotting, signalling or 
ascertaining the direction of ground wind. 

Incendiary bonihs may contain any of a number of incendiary 
agents (phc)s[Jiorus, thermit, etc.) but line] only limited use inasmuch 
its the average demolition lamib exerts an incendiary etfect in addition 
to its other tharactc ristie.s. 

Bomb fu.scs are commonly inert tiring mechanisms which contain 
no e.xplosive or innamrnable elerncuits. To supply these, a .separate 
a.s.sembly known as the primer detonator i-. em{)lf)yed. (An exeep- 
tiem is the U.S, Mk.XI iuse in the- Mk.ll fragmentation homh--both 
now ob.scdetc, how'ever.) Buses are armed (pul in condition to lire) 
by rnean.s of an “arming vane” which, aclc'd on hy the rush of air 
lia.st its tins as the projectile /.ills, un.icrews and releases the firing 
pin. In no.sc; fuses, tfie firing pin i.s actuated by the diiect shock of 
impact. In tail fu.ses it moves forward under the action of inertia 
when the forward motion of the missile is suddenly arre.sted. A 
variation i,^ einbociucl in the fuse for tlie IJ.S. Mk.ll I fragmentation 
bomh vvhici) iiKoiporates an arming vane the rotation of which from 
wind pressure places the firing pin over the detonator through the 
action of a serie.s of gear wheeb,, Bor use with thi.s fuse, a spc‘cinl 
tle.sign of primer defonalor is required. 

In order that the fuse may be keist “.safe” until such time as the 
pilot may wish to "arm” the boinh, it is lilted with an “arming 
wire” whicli pa.ssc's through an eye in the bomb body, or some ele¬ 
ment ligidlv attached thereto, and also through a hole in the arming 
vane. When thi.s vs'ire is in place, the vane canmtt rotate, nor the 
fuse hecome armed, (In one type of fu.se which lacks a vane, the 
safety v\ire passes through a hole in the arming pin instead.) Unle.s.s 
the wire i-i withdrawn the fu.a' will fail to function. TIoinb racks 
are Ihereiure .so designed as to permit the iiiloL to withdraw the wire 
or not at his option. 

Small Arms Ammunition.—Thu evolution utul jiresent ap- 
pli’cation.s of small arms ammunition are so closely interwoven 
with (he (ieveloiiment of the small arm itself, that they are dis¬ 
cussed under that caption (srr Sm.all Arms, Tirn Development 
of). 

Bim.icic;RAPn\\—K. Norton, The iiunner, etc. (i()2S); M. Meyer, 
Manuel Ilisloeique de la Technologic des Armes ci Ten (1837); Napo¬ 
leon III and J. B’avc^, Etudes sur la Passe, et TAvenir de TArtillerie 
(() veils , 184(1 71) ; U.S. Army, Ordnance Manual (1861) ; J. G. Ben¬ 
ton, Ordnance and Gunnery (18O1); British Army, Treatise on Ammu¬ 
nition (187H) ; II. Metcalfe*, Ordnance and Gunnery (1S94); H. W. L. 
Hime, Gunpowder and Ammunition (1004) ; W. W. Greener. The Gun 
and its Development (c;th ed., rgio) ; T. H McKee, The Gun Kook 
(icp8) ; B. L. Koherkson, 'The Evolution of Naval Armament {ign); 
B. Crowell, America's Munition (igiy); U.S. Army, Military Ex¬ 
plosives (1924); I.V McBarland, Ordnance and Gunnery (1929); U.S. 
Army, “Tc'chnical Regulations 1470-A,” Ammunition: General (1940); 
Command and General Staff School, U.S..*\., Reference Data (19(4); 
L. H. Carnphcll, Jr., “Artillery Ammunition IToducUon” (in Army 
Ordnance) (0449); 1 ). J. Martin. “Modern Trench Mort.irs” (in 
Army Ordnance) (1940); ('hemical Warfare School, U.S.A., Chemical 
U'arfare Miscellany (1940). (C. Gn.) 

AMMUNITION SHIPS: vc (’ Fleet Auxiliary Vessels. 
AMNESIA, a term itsed in psychopatholojo' for functional 
clistiirbancc.s of memory (Gr. apLvrjaia^ forgetfulness). An am¬ 
nesia may be general, in which case all functions of memory are 
involved, or partial, in which case only certain groups of ideas, 
proper namtcs. the meanings of words, events and their associa- 
lions, and the like, are screened from nicMiiorv. (See Psychi.atry.) 

AMNESTY, an act of grace by which the supreme power in 
a State restores those who may have been guilty of any offence 
against it to the position of innocent pc^rsons. It includes more 
than pardon, inasmuch as it obliterates all legal remembrance of 
the offence. Amnesties, which may be granted by the Crown 
alone, or liy act of parliament, W'ere formerly usual on coronations 
and similar occasions, but arc chiefly exercised towards a.ssocia- 
tions of ix)litical criminals, and art’ sometimes granted absolutely, 
though more frequently there are certain six'cified exceptions. 
Thus, in the case of the earliest recorded amnesty, that of Thrasy- 
bulus at Athens, the 30 tyrants and a few others wero expressly 
excluded from its operation; and the amnesty proclaimed on the 


restoration of Charles II. did not extend to those who had taken 
i part in the execution of his father. Other celebrated amnesties 
! arc that proclaimed by Napoleon on March 13 1815, from which 
13 eminent persons, including Talleyrand, were excepted; the 
Prussian amnesty of Aug. 10 1840; the general amnesty pro¬ 
claimed by the emperor F'rancis Joseph of Austria in 1857; the 
general amnesty granted by President Johnson after the Civil War 
in 1868; and the French amnesty of 1905. The last act of 
amnesty passed in Great Britain was that of 1747, which pro¬ 
claimed a pardon to those who had taken part in the second 
Jacobite rebellion. 

An amnesty clause is usually inserted in peace treaties grant¬ 
ing immunity from prosecution for acts committed contrary to 
law's and customs of war by members of the armed forces of the 
re.spective belligerents or by their subjects. Not infrequently, 
however, named persons or yiersons alleged to have committed 
war crimes, subjects of the defeated belligerent, are excepted 
from the amnesty clau.se and a stipulation for their surrender is 
expressly included in the treaty. Instances of such exceptions are 
the Treaty of Peace with the Boers in 1881, the Verccniging 
Treaty of 1902, and the Peace Treaties bctw’ccn the Allies and 
Associated Powers and Germany and her allies after the World 


War. A belligerent may, however, punish his owm subjects, unless 
the contrary is stipulated in the treaty of peace. For instance, 
Russia in 1878 stipulated that Turkey should grant an amnesty to 
such of her owm subjects as had compromised themselves during 
the war. (H. H. L. B.) 

AMNIOTA, a term sometimes used in zoology to denote col¬ 
lectively the reptih's, birds and mammals. The word refers to 
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Amoeba inhabiting fresh water 

This unsymmetrical ihapa It ona of 
many that th« amoaba can assume. 
It has no mouth but takas in and 
discharges food from any part of its 
body. Tha circle and dots on tha 
lower right are food particles being 
ejected in thit way. (The line along 
the left side represents (4 mm.) 


the presence in all three groups 
of a membrane, the amnion, 
round the developing young and 
enclosing a fluid-filled space. 
(See Vertebrate Embryology.) 

AMOEBA, the name given to 
certain microscopic animals {see 
Protozoa) which creep along 
and engulf their prey by out- 
thrust and retraction of pseiido- 
Podia, or lobose processes of the 
naked undivided protopla.smic 
mass of which their bodies arc 
composed {see Pseudopod). 
These animalcules are found in 
fre.sh water and in the sea, and 
many live on or in the bodies of 
other animals, both invertebrate 
and vertebrate; man himself may 
harbour six different species in 
his alimentary canal. The first 
account of an amoeba was that 
by Roc.sel, who in 1755 gave a 
graphic description of the flow¬ 
ing movements and consequent 
change of shape in the “proteus” 
as he called it. The same kind of 
mov'ement is sliown by certain 
cells of the metazoan body; for 
instance, by developing eggs of 
sponges and by the white cor¬ 
puscles of the blood of many ani¬ 
mals. The myxomycctcs, some of 
the flagellates and certain of the 
sporozoa also have amoeboid 
stages in their life - history. 
BLitschli regarded amoeboid 


movement as a physical phenomenon due to alterations in the 
surface tension, and he showed that “artificial amoebae” consist¬ 


ing of drops of oil-soap emulsion, creep about actively for several 
days by pseudopodia. Verwmm and others then demonstrated that 


the tj-pc of pseudopodium formed by an amoeba can be changed 
by increasing the alkaJinity of the surrounding medium. 
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Prlomyxa, which is a giant of the group, measures as much as 
3mm. But the majority of amoebae are not visible to the naked 
eye, and the small forms that develop in the surface film on an 
organic infusion measure only about -oimm. 

Where it comes in contact with the surrounding fluid, the 
protoplasm of an amoeba is usually clear and comparatively firm: 
this layer is the “ectoplasm.” The interior “endoplasm” is more 
fluid and very often granular; the streaming movements that 
accompany pscudopodium formation can be followed by watching 
the circulation of these granules. 

There is no mouth or anus; food 
is taken in and the undigested re¬ 
mains cast out at any point on 
the surface. Amoebae living in 
ponds or in gently running 
streams feed on algae, diatoms, 
and other protozoa; the amoebae 
in organic infusions devour bac¬ 
teria, and the same is true of the 
eiifloparasitcs, which are prob¬ 
ably really harmless scavengers. 

Entamoeba histolytica, however, 
which is known to be the causal 
organism of a form of dysentery 
in man, devours red blood cor- 
])Uscles. The amoebae and as¬ 
sociated flagellates living in damp 
earth are believed to exert a con¬ 
siderable influence on the bac¬ 
terial content and consequent 
fertility of the upper layers of 
the soil. 

Each simple protoplasmic 
mass constituting an amoeba 
contains a nucleus, usually with 
a central karyosome and peri[)heral chromatin, and when the 
full-grown body divides by binary fission, which is the normal 
mode of multiplication, the nucleus divides also. This nuclear 
division involves a scrupulous distribution of the chromatin to 
the two daughter individuals; there is, in fact, a modified mitosis 
(q.v.). In certain cases it has been shown that repeated division 
of nucleus and cytopla.sm within a “cyst”, gives rise to a new 
brood. As yet, no sexual phase has been clearly demonstrated 
in any true amoeba. A constant feature of all fre.sh-water amoebae 
is the fluid-filled “contractile vacuole” (//.tc), which opens to the 
surface by a pore and is often regarded as conveying nitrogenous 
W'aste to the exterior; the absence of this structure in marine and 
endoparasitic species suggests that it may also be concerned with 
regulating osmotic pre.s3Ure. 

The delicate bodies of amoebae are liable to rapid desiccation 
when exposed to air. They cun tide over these periods of danger 
by adopting a spherical form and surrounding themselves with a 
protective envelope or cyst. Such cysts may be dispersed by air- 
currents or through the agency of insects such as flies, and if 
they fall into a suitable environment, the envelope ruptures and 
the contained amoeba emerges. 

Most known species of amoeba can now be cultivated in the 
laboratory, the bacteria-loving forms on Bi)ecial agar media; and 
recently certain of the parasitic forms, even those like Entamoeba 
histolytica from a warm-blooded host, have been successfully 
grown in vitro. (D. L. M.) 

AMOK, RUNNING: see Amuck, Running. 

AMON, the human-headed god of Thebes, was probably a 
local variety of the ancient god Min of Coptos. The temple of 
Kamak was his home; it was called “the Thrones of the Two 
Lands” (Nesut-toui). He had also a temple of later foundation in 
southern Epet (Luxor). 

AMONTILLADO, one of the two chief types of sherry 
wine exported. It is sweet and full-bodied, and derives, its name 
from the town of Montilla in southern Sp)ain (see Sherry). 

AMONTONS, GUILLAUME (1663-170S), French phys¬ 
icist, was born in Paris Aug. 31 1663, end died there Oct. ii 1705- 


In 1687 he presented to the Academy of Sciences an hygrometer 
of his own invention, and in 1005 published his only book, 
Remarques et cxpiricnces physiques sur la construction d’une 
ftouvellc cU'Psydre, sur Ics bnromdtrrs. Ics thcnnoini'trvs ct ks 
hygromhres. In 1699 he published .some investigations on friction, 
and in 1702 and 1703 tw'O noteworthy ptipers on thermometry. 
{See Cold.) 

AMOR A: see Talmud; Gaon. 

AMORETTI, little loves, cupids. The title of a sequence of 
sonnets (published 1595), written by Edmund Sj>enser (q.v.) 
and dedicated to Elizabeth, probably the daughter of James 
Boyle, whom he married in 1594. The verses record the course 
of his wooing and close with the beautiful (uh* or Epithalamion 
celebrating his wedding. 

See Emile Legouis, Spenser, chap. iv. (1920). 

AMORITES. The Amorites arc known from the Bible (to¬ 
gether with the Jebu.sites, Hivites, etc.), as a prc-lsraelitc people 
in Canaan, and also as the inhabitants of two trans-Jordan king¬ 
doms (Num. xxi.). The later Israelites believed that this primitive 
race was one of giants (Atno.s ii. 9; Dent. iii. u ). 

The non-biblical material has markedly increased our knowl¬ 
edge and has also complicated it. Egyyitian illustrations of the 
New Kingdom show the Palestinian Amorites to have been a 
race much more like the northern Europeans than the Semites; 
long headed, with blue eyes, straight nose and thin lips. Even 
the ro3'al name Akvdruvash, the reputed contemporary of the 
ancient king Naram-Sin of Akkad (about 2530 n.c.), in the Hit- 
tite copy of an inscription of the latter, seems to be Aryan or 
Indo-European (cj. Forrer, Die Boghaz-koi-Tcxtc in Um.schrift, 
11 . I, no. 3, col. I, line 12.) The mixture of races, however, which 
went oil from the earliest times in Canaan and over a considerable 
area of the surrounding countries must be taken into account. 

Another impression is gained from the Babylonian material of 
the earliest period, where “west” (as one of the quarters Of the 
he.'ivcns) and “the land of the Amorites” (Amurru, idcogr. lilar 
Tu) were of identical meaning. The Amorites were inhabitants 
of a territory lying w-est of Babylonia, and the majority of them 
belonged (as forerunners of the Aramaeans) to the western 
Semitic race. 

The motherland of these peoples was the region of the Middle 
Euphrates; Khana (near the modern Tell-lshara, south of the 
mouth of the Khabur), Mari (near the extensive ruin-mounds 
Werdi and El-Erzi), Shukhi (b’etween the modern 'Ana and Hit), 
Subir-Subartu (the modern El-Jezireh, as far as the Tigris) and 
Naharina (the north-western part of El-Jezireh, near the old 
Harran). According to the old king list a dynasty from Mari had 
actually reigned over Babylon about 2900 and the names and 
statues of old kings of the Sumerian period of the kingdom of Mari 
have been recovered. But the identification of this Mari with the 
old capital of the Amorites is still uncertain. 

The Amorites were gradually driven out of their mother-terri¬ 
tory by an invasion of the Kliarri and Mittanni from the north. 
In Babylonia they settled at first in their own villages and town¬ 
ships (e.g., in Sippar) as merchants and as mercenary soldiers; 
but they soon began to reach out after sovereignty. About 2057 
B.c. (according to Thurcau-Dangin about 2105 B.c.) Surnu-abum 
founded the Amorite kingdom of Babylon. Hammurabi, his fifth 
successor, through his victory over the king Rim-Sin of Larsa, 
united the whole of Babylonia under his sway (1925 n.c.). This 
period of the Amorite dynasty meant for Babylonia the richest 
flowering of-her culture. None the less, after 300 years, the Amo¬ 
rite kingdom in Babylonia fell before an invasion of the Hittites 
(under King Murshilish 1 ., 1758 B.C.). 

Meanwhile the Amorites had settled in the west of Lebanon and 
in the mountainous parts of Can.aan, and perhaps even ruled 
Egypt for a short time. It is, in fact, probable that the foreign 
domination of Egypt, the so-called HyLsos (c. 1800-1580 B.c.), 
is connected with the wanderings of this Amorite people. This 
period was that of the Amorites’ greatest power; what they lost 
In Babylonia was won in Egypt, Canaan and Syria. But after the 
downfall of the Hyksos kingdom the Amorites were in their turn 
subjugated by the native Egyptian Pharaohs of the i8th dynasty, 
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A SPECIES OF AMOEBA THAT MAY 
INHABIT THE HUMAN SYSTEM AND 
IS RESPONSIBLE FOR A FORM OF 
DYSENTERY. THE TWO DARK CIRCLES 
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(•HjKHially by Thutmoses III. Only in Lebanon were they al)lc | 
t(< maintain what seems to have been a small Arnoritc kingdom, 
first under Kgyptian and then under Hittite overlord.ship. The 
(apilal of this kingnlom was probably Kadesh in Orontes, the 
modern Tell Nebi Mendi which i.s situated in the plain south 
of Homs (Lmesat. I rorn the 7 'ell el-Aniarna and IJoghaz-keui 
(uneiform inst ripl ion.s we can follow the history of this kingdom 
for some 200 years (i.joo-i :oo u.c.); we know', for instance, that 
under the rulers Abd ashirta, A/aru and their successors, it 
extendfrd its .-.way for a time to the in h I’hoenician seaports. The ^ 
trams Jordan kingdoms of the tnonarihs Sihon and (Ig (Num. j 
xxi ) must havr‘ been the final olfshoots of tlur great Amorite 
kingdom. 

'I'he imiiortaiKC and inlluerue of fhtr Amoriles were over¬ 
rated by the late I’rotessor .A. 'I'. C l.'iy of Philadelphia; though 
his is tin* merit of having drawn attention to their importaiue. 
On the other hand, Bauer’s careful researches have led him to an 
underestimation. According to him, Amurm, me.ining the land to 
the west, or “the w'esl,” is a geographical term; the mercenary sol¬ 
diers w'ho dominatc-cl Baliylon under the ‘ civnasty of Ainurru” 
were from a hill ccmnlry ol that name, lying, however, to the 
north-east , and (he Amorite kingdom in the Lebanon and Orontes 
districts should be wholly separated Irorn both erf thc-se. I’hus 
the geogf,i|rhic .'d and historic ;d relations remain unintcdligiblc. 

'I'hc-re is a rich fnit scattered abundance of material on the 
l.ingu.'ige of the Amorites in the proper n.imes and in the name- 
lists frerrn the lime of ihc‘ tirst Babyloui.in d\'nasly, in the foreign 
words and jiroper names to he loiiiui in Isgyptian tc-xfs, and, above 
all, in the forcdgir words and glosses of tlu* Ll-.\marna letters. 
I'rorn this it is seen that the* lango.ige n-presenls an e.irlier stage of 
the Hebrew language (c/.i'.). 

Bnu ii)(;n\i*ii\ . A. 'I', Amurn^, the Jlornr of Sorthrrn Sfntitcs 

(ojoij) and llu' Umpire oj lltr Afti()r/!i\ (njio); Hofil, htinaanarr 
umf Jlrbrarr ( mh 1 ) . 'I'li. Bauer. Dir ()\tK’atuiiinurr {iu.’h). See also 
O WebcT (j. Knudt/oii), Dir Jil Amarna Tnfrlu, ii. (n>i5). PP- 
rt cJ w/c/, concerning the Atmirrii kingdcrni; Bolil, .\inru’r Throl. 
Siud (loJi, pp. (>5 s(iq.) \ \V. K. .Allirigtit, Am. Journ. Srm. Lang., 
41 (icj.’5), |>tc. 2H2 .cc/c/., concerning Mari, t-or the language .rec 

Itotit, Dir Spraihr tier Atniirnahrirfr (nroep; M. Hurchardt, Dir 
altkiinijiinaiu hrn Frrmiln'urtr utui Eigrnnamrn im Arg\pti^chrn 
(into) ; ('fiiera, /,/\/\ <>/ Errsonal .\amr\, I'niv. of I'enn., I’niv. Mus., 
Habvl. Seel., vol. x\., nos. 2 and 3 ini'i). (P. M. T. B.) 

AMOROSO (Hal). a music'.'il term signifying that the jra.ssage 
so marked is to be played in an amorous style, that is. with 
warmth and tenderness; ion amoro has the s.ime meaning. 

AMORPHISM is a term derivc'd from a, privative, and { 
form, and is used in chemistry and mineralogy to de¬ 
note the absence of rc'gular or crysi.dline structure in a. body; 
the adjective “amorphous,” formh'ss (»r lacking periodic structure, 
is used technically in tlu; foregoing sc lem c‘^.mdal^oin hiologx , etc. 

AMORTISEMENT; v v 

AMORTIZATION, the ])aying oft of a clehl or obligation, 
or the extinguishment of an assi't by means of a scTtes of partial 
payment.s or charges, iiroraled to e.xtc'nd over the period during 
which the obligation or assc't will e.vist. Such amortization pay¬ 
ments are usually in annual or .semi-annual amounts, each of 
which is .sutlicient to cover the interi'st, if any, and al.so to pro- 
\ ide tor a certain reduction of the principal 

'riie amortization f»rinciplc‘ is used in linance for the purpose 
of obliterating the premium or discount on boncL which are 
bought or sold aboM* or below their par value As bonds iH>- 
proach their maturity date, at which time they will be |Kud off at 
par, their carrying value approaches (heir |>ar value, actually 
reaching it at the time of redentption. If such Ixmds have been 
bought or sold .it a [iremium or at a discount then such premium 
or (li.scount mu.st lx* amortized by the time of maturity in order 
to bring these (wo values to a point of coincidence in (he accounts. 

If a bond is bought above par. at a premium, and repaid at par. 
the owner loses an amount ecjiial to the premium; if it is bought 
below par, at a cli,scount. and redcn mecl at par, the ow'ner gains an 
amount equal to the discount. If the bond i.s sold almve par. at 
a premium, and redeemed at par, the issuer gains an amount equal 
to the premium; if it is .sold htdow' par, at a discount, and re- } 
deemed at par, the issuer loses an amount equal to the discount, j 


I This premium or discount w'hich is gained or lost a.s the case may 
be, should be amortized over the life of the bond by periodic 
charges or credits. 

The amortization of bond discount by the issuers will work out 
as follow.s. A thou-s^ancl dollar bond is sold at 80*;,;, of its face 
value. This increases the company's liabilities by $1,000 and in¬ 
creases its a.ssct.s by the amount of cash realized, $800. The dif¬ 
ference of $zoo is the bond discount and is entered under this 
name as an asset. This is, of course, only a balancing item or 
practically a dummy asset, and if the company is to make its real 
j assets ecpial to its increa.sed liabilities it must add to its property 
an amount equal to $200. The most usual way is to lay a.side from 
earnings annually a predetermined sum either fixed (approximate 
method I or varying (scientific method ), which over the life of 
the bond w'ill amount to the discount of $Joo. Amortization of 
I>remiums may be accomplished in a .similar manner. 

Bun ioc;RAi'nY.~-L. I’errinc and C. E. Sprague, Aicountancy of In- 
Vf^tmrni (rev. ed , 1014); J \' Tone r, Ahithmiatiiw of Finance 
(lO-'O); H. A. Finney, Frinciplrs of Acioitnling (ig.p:;); VV. S. 
Schiauc h and 'I'heo. Lang, .M at hr unities of Biidnrss and Ftivnu,. 

AMORY, THOMAS (r. 1691-1788;, British author, pub¬ 
lished Memoirs; containing the lives of several Ladies of Great 
Britain; a History of Antiquities, etc. (1755) and Life of John 
Bunrlc Esq. (1756 and 1760). Both books are an extraordinary 
mixture of fiction, autobiography, scenic description and theo¬ 
logical discus.sion. Of (he two John Buncle is by far the more 
readable. “The hero,” says George Saintsbury, “becomes less 
nebulous; in fact he is, at least, of the world of Dickens, when he 
sits down, in the highest state of contentment, and, in fact, of 
positive carol, to a iiound of steak, a quart of peas, another (or 
.several others) of strong ale and divers cuts of fine bread.” “The 
soul of Rabelais,” says Hazlilt, “pa.sscd into John (sic) Arnory.” 

See an edition of the Life of John Bunrlc by E. A. Baker (1004) ; 
also W. Hazlitt, “On John Bunde,” in vol. i. of the igoj ed. of 
Ha/li(l’s B'or/L’\,- and (i. .S;un(''l)ur\ , “(irow th of tfie Modern Novel," 
in the Cambridge History of English Literature, vol. xi. 

AMOS. I. The Book. —Like others of the Trophetic hooks of 
the Old Testament, the Book of Amos is a compilation which 
probably reached its {iresent form long after the* time of (he 
proidiet whose words it enshrines. W'e can trace the usual three 
tyjies of source; (a) oracular matter, comiirising most of this 
hook; (h) reminiscences either w-rillen or dictated by the prophet 
him.self, usually in prose (vii. 1-8, \ iii. 1-3, ix. i-.] )—these are 
accounts of the prophet’s intercourse with his God while in the 
familiar condition ot “ccsta.sy and (c) narrative by a third per¬ 
son de.scrihing an event in the life of the prophet (vii. lo-t;). 
The [la.s.sages under hc'uding (a) consist of short, sometimes frag¬ 
mentary, .sections, each embodying an individual and .separate mes¬ 
sage; some of them seem to he snatches from hymns of praise, 
which may or may i>ot be the work of Amos himself (c.g., v. 7,8-9), 
and the final compiler seems to have appended to his collection 
a ho^x'ful section by a later hand (ix. Sl>-J 5 ), which was intended 
to tone down the uniform gloom of the prophet’s [iredictions. 
Bossibly the prophet hinusclf was responsible for the arrangement 
of the oracles on the nations (i. 3-ii. 7a ); if not, then the compiler 
of this .section shows a rhetorical and dramatic power not unlike 
that of the ])rophet himself. 

II. The Man. —Amos, whose activity is to be dated about 760 
11.c. ( viii. 9 suggests that Amos had e.xperienced the ec lipse of 
763), was a native of T'ekoa, in southern Judah. He belonged 
therefore, to a .social order which still remained largely pastoral, 
and, though he knew' the agricultural and commercial life of cen¬ 
tral Palestine and its cities, he approached it as an outsider. He 
himself lived the life of the semi-nomad, accu.stomed to the w-ide 
.spaces of the southern hills, where the appearance of two traved- 
lers together was a rarity to be explained only on the ground that 
they had planned to journey together. He knew the habits of the 
lion, the bear, the birds, the .snakes, and of tho.se who hunted thc.'m 
or feared them. Though clearly an “ecstatic” (Heb. mibt ), he in¬ 
dignantly repudiated the suggestion that he tjelonged to the pro¬ 
fessional party of “prophets” whose interference in politics had 
produced a revolution 100 years before bis time. But he had the 
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clearness of insight which comes from lonely communion with 
nature, and he had, too, the intense conviction that it was the word 
of his God that he had to deliver. 

III. His Message.—Since the days of David, Israel had been 
growing steadily out of the old nomad social and economic order 
into that of a commercial and agricultural state. Such a transition 
is always attended with risks, and these had become most obvious 
in the century preceding Amos. The old system of small proprie¬ 
tors, prevalent up to the middle of the 9th century, had given way 
to large estates worked by serf or slave labour. The result was a 
national emasculation, and the means by which the change was 
produced involved not only a failure to appreciate the demands of 
humanity, but also commercial immorality and shameless judicial 
(orruption. Popular religion, to .some extent inherited from tb 
('anaanites, gave no help; on the contrary it condemned the 
would-be reformer (vii. 10 srq.), and its methods and ritual 
proved to be diametrically oi)posite to the real interests of moral¬ 
ity. On the one hand, Amos found extravagant luxury, jingoism 
and oppression; on the other a proletariat from whom all viril¬ 
ity had been crushed. Such a state could not hope to survive. 

Pnlike the Rechabites, w'ho stood for a return to the simpler 
londilions of the nomad stage, Amos had no social programme to 
offer. Instead, he called men back to the God of their fathers, and 
insisted that the nation could find safety only in moral and .spir¬ 
itual reform. He pre.sented men with a God w'ho was essentially 
Law, acting not by casual whim but on invariable i)rinciple. To 
him the God of Israel was the Lord of creation, of history and of 
universal morality, and His suitreme demand w'as for justice. That 
alone could save the people from their impending fate, for that 
alotie would admit in practice the rights of human personality. 
The supreme contribution of Amos to the world's religious think¬ 
ing W’as that he insisted that God is good. 

Amonj; Enplish works on .Amos the most advanced is Harper’s 
rornnientary (fntnnat. Crit. Ci'nnu.)\ .'ire also Driver’s Joel and 
Amos and Sir G. A. .Smith’s Twelve Prophets. More recent work of a 
popular t\pe is J. E. McFadyen’s Cry for .lustier and the chapter on 
this book in Prophecy and the Prophets in the Old Te'^tainent by 
T. H. Robinson, who has also publislied a tran.slafion in colloquial 
Enc’li.sh ; Julian MorKcnsfern, Amos Studies (1941). (T. H. R.) 

AMOSITE, a variety of asbestos characteristic of a definite 
geological horizon in the L>'denburg and Pictersburg districts of 
the north-eastern Transvaal; it pos.sesses well developed fibrous 
.structure and the colours range through greys and whites to 
yellowish greys. The material is a silicate of iron containing also 
magnesia and lime or soda. The deposits contain a high percentage 
of long fibres; spinning stock 4-7in. in length is common and 
lengths up to iiin. have been olcservcd. The name is derived from 
the synthetic word Amosn, made by combining the initi.al letters 
of the name of one of the principal producing companies. Asbestos 
Mine.s of South Africa; the term was suggested as a distinctive 
trade name by A. L. Hall (Geol. Survey, Union of South Africa) 
in recognition of the distinctive characteristics of the fibre. 

AMOY (24® 27' N. 118® 4' E.), former treaty port in the 
province of Fukien on the highly indented southeastern coast of 
China. It lies at the head of a wide bay, studded with islands, 
into which flows the Kiulung river, whose basin occupies the 
southeast of the province. The harbour lies in the lee, i.e., to the 
west, of Amoy Island and is one of the finest on the coast. Its 
natural hinterland comprises only southeast Fukien and its trade 
with the interior is l)ecoming more and more confined within these 
limits. In the past it had a much larger significance, for it lay on 
that part of the Chinese coast first reached by traders approach¬ 
ing China by sea from the Indian ocean. Both the English and 
Dutch first traded with China through Amoy which in the i8th 
century monopolized the Chinese junk trade to the “straits” and 
Java. It still retains close connections with Malaya, whose 
Chinese population is drawn largely from Fukien and emigrates 
mainly through Amoy. This relationship with Malaya is illus¬ 
trated by the foundation of Amoy university by K. K. Tan. a 
Fukienese, by means of wealth acquired in Malaya. Moreover, 
Amoy had trading relations with Formosa, once part of Fukien, 
but after the cession of Formosa to Japan these became less inti¬ 
mate. Its tea export, once its staple trade, drawn originally from 


Fukien itself and later from Formosa, dwindled away. Its main 
importance was as a port of call for coastal shipping, with ship 
repairing facilities, and cannery and sugar refining industries. 
Foreigners re.sidcd in the international settlement on Kulang.su 
Island oppo.site Amoy. After the Japanese invasion, when Amoy 
was occupied. May 1938. its coa.stal trade with Japanese influ¬ 
enced areas in southea.stern Asia increased. After having failed 
in May Japan took over Kulangsu after Pearl Harbor. The 
U.S. and English treaties with China. Jan. ii. 1943, relinquished 
treaty-port privileges, thus abolishing the settlement. 

AMPELIUS, LUCIUS, possibly a tutor or schoolmaster, 
and author of an extremely conci.se summary—a kind of index— 
of universal history {Liber Mcmorialis) from the earliest limes to 
the reign of Trajan. The little W’ork, in 50 chapters, gives a sketch 
of cosmography, geography, mythology (chaps, i-x.) and history 
(ch.:p. x.-end). The hi.slorical portion, dealing mainly with the 
republican period, is untrustworthy, and the text in many places 
corruj)!; the earlier chapters are more valuable and contain some 
interesting information. In chap. viii. (Miracula Mimdi) occurs 
a reference to the famous sculptures of I’ergamum, discovered in 
1S71, excavated in IVS78, and now at Berlin; “At Tergamum there 
is a great marble altar, 40ft. high, with colossal sculptures, repre¬ 
senting a battle of the giant.s.” Nothing is known of the author. 

The first edition of Ami)eliii,s was published in 1038 bv Salmasius 
(Samnai.sc) from the Dijon ms., .since lost, together with the Epitome 
of Horus; the latest edition is by Wulffliu (185.}), ba.sed on Salmasius’s 
lopy of the lost codex. 

.SVe Gliiser, Rhcinis< hes Museum, ii. (1H43) ; Zink, Eos, ii. (1866) ; 
Wblfflin, £>c L. Ampelii Libra Memoriali (1854). 

AMFELOPSIS, a genus of the vine family, Vitaceac, strongly 
resembling the grape-vine in habit, comprising some 25 species 
native to Asia and North .America, some of which are cullivat{'d 
as ornamental climbers. Of these, the ]H‘pper-vine (A. arborra). 
somewhat shrub!)y, with pinnate leaves. ;ind tin* simi)le-leaved 
ampelopsis (A. cordata) occur in the soutliern United Stales and 
Mexico. 

The Virginia crcciH.’r (q.v.j and the Boston or Japanese ivy 
were once placed in this genus but are now consirlered as belong¬ 
ing to Parthcnocissiis. 

AMPERE, ANDR^ MARIE (iTTI-'S.lf-V Crnuh physi- 
cist, was born at Polemieiix, near Lyons, Jan. 22, 1775. When 
Lyons was taken by the army of the convention in 1793, the 
father of Ampere, holding the office of J/ige dc paix, was thrown 
into prison, and soon after perished on the scaffold. This event 
produced a profound impression on the susceptible mind of 
Andre Marie, and for more than a year he remained sunk in 
apathy. From about 1 796 he gave private lessons at Lyon.s in 
mathematics, chcmi.slry and languages; and in 1801 he removed 
to Bourg, as professor of physics and chemistry, leaving his ailing 
wife and infant son at Lyons. His wife died in 1804 and he never 
recovered from the blow. In 1800 he became profes.sor of mathe¬ 
matics at the £cole Polytechnique in Paris. Here he continued 
his scientific researches and multifarious .studies with unabated 
diligence. He was admitted to the Institute in 1814. 

It is on the service that he rendered to .science in c.stablishing 
the relation betw’een electricity and magnetism and in developing 
the .science of electro-magneti.sm, or, as he called it, electro¬ 
dynamics. that Ampere’s fame mainly rests. On Sept. 11, 1820, he 
heard of II. C. Oersted’s discovery that a magnetic needle is 
acted on by a voltaic current. On the i8th of the same month 
he presented a paper to the Academy, containing a far more 
complete exposition of that and kindred phenomena. 

The whole field thus opened up M. Ampere explored with 
characteristic industry and care, and developed a mathematical 
theory which not only explained the electro-magnetic phenomena 
already observed but also predicted many new ones. His original 
memoirs on this subject may be found in the An?t. Chim. Phys. 
(1820-1828). Late in life he prepared a remarkable Essai sur h 
philosophic des sciences, and wrote many scientific papers, includ¬ 
ing two on the integration of partial differential equations {Jour, 
Ecole Polytechn., x., xi.). He died at Marseille on June 10, 1836. 
The great amiability and simplicity of Ampere’s character are 
well brought out in his Journal et corrcspondance (1872). 
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AMPERE, JEAN JACQUES (1800-18641, I- rench philol- 

ogist, and man of lutturs, only son of AndrC* Marie Ampere, 
horn at Lyons. In an exlended lour iji northern Europe, he studied 
the ft)Ik-son«s and [)opular poetry of the Scandinavian countries. 
RetijrninK to Frarue, he delivered in iS;^o a serie.s of lectures on 
Scandinavian and early German poetry at the Athenaeum in Mar- 
seiJic. The hr.st of these was printed us Dr riHstoirt; dr la pohie 
(1830), and wa.s ])ra(lic’ally the first introduction of the French 
public to the Scandinavian and German ejiics. Ampere iiecame 
profcs.Hor of the history of I rench literaturt- at the ColleKc de 
Frame. A journey in northern Africa (1841; was followed by a 
tour in (ireecu and Italy, in ncnipany with Prosjier Merimee and 
others, dhis bore fruit in his Foyux'r dantesc/ur (printed in his 
(Iritce, Home cl Dante, 1H4.S), which htdpc'd to popularize the 
study of Dante in France. In 1H48 he Icecame a member of the 
French Academy, and in 1351 he visited America, From fhi.s 
time until his death at I’au he was o(< u[jied with his chief work, 
L'Histoirr romairir a Home i iHoi-t»4t. 

buujocKAV’M V.-- d'lie Corrrspuiidiim f; rt souvenirs of A. M. and 
J. J. Ampere: (i 3 os SD w;i:i pnhlElicd in 187c;. Notices of J. J. 
Ampere are to be lounrl in Sainie Bt iive’s /^>^/ra//^ I.itthaircs, vol. iv., 
and iSouvfnux l.ufulis, vol. \iii ; and in P. Mcrimee’.s Portraits 
kistoriqufs rt iitthairrs <jnd. cd., 187^;. 

AMPERE, the practicjil unit of electric current. It is ecjual 
to 10 ' al)solute electro-mupnetit: units. (.SVc Physical Units.) 
AMPERE METER «r AMMETER, an instrument for 

measuring electric' currents, Ammeters useci for the measure¬ 
ment of direct lurrrtit are moving iron or mcning coil low resist¬ 
ance- galv.'inomcters (.see Gai.vanommtkk ). In the latter form 
of instrument the current p.isses through a coil hung in the 
field of a permanent magnet, and this i auses ;i deflection of the 
coil to which a pointer is attached, d'hi.s is more widely ein- 
jiloyed ih.'iri liu* mocing iron ly|)e on account of ii.s morc^ eflicient 
darnfcing, which is due to eddy currents sc't up iu the iustrunu-nt, 
and in the- best types of precision instruments the pednter attains 
its eciuilibrium position in less than a second. For measuring 
altrrnatiuft, cm rent by means of an elect roinagnc-tic ammeter, the 
instrunient is. in general, n form of dynamometer {q.v.). It 
rncasiiK-s, by their relative motion, the current flowing through 
two sets of coils which arc connected in series, so that a change 
in direction of current affects both simultaneously, with the result 
that their relative movement is unchanged and di'ijends on the 
m.agnitude of the current alone. The Duddell galvanometer is 
an nllcTuating current electromagnetic ammeter which indicates 
the magnitude of the current by means of the relative motion of 
two straight paralle l portions of a single wire' carrying the current 
and situated in a permanent magnetic held. The hot wire atU’ 
meter may he used to measure either alternating or direct crurrent, 
the movement of its pointer depending on the line.ar expansion of 
a wire when it is heah-d by the current. 

AMPERSAND, the name of the sign, & or &. which is a 
combination of the Ic-lters c. t, of the Lat * t. and; a corruption 
of the mixed F.nglish and Latin {>hrase. “and per se and,” of 
which dialect forms are, “ampussvand. ’ or “amiierseand.” 

AMPHIARAUS, a cc lebrated seer and prince of Argos, son 
of OVcles (or Apollo) and Myjx'rmcstra. He took part in the 
voyage of the Argonauts and in the chase of the Calydonian boar. 
He foresaw the di.sastrous issue of the w\ir against Thebes and at 
first refused to share in it; but Friphyle, bribed by Pol>Tieices 
with the fatal necklace of Harmcjnia, persuaded him to set out on 
the expedition Knowing his doom, he' bade hi.s son.s, Alcmaeon 
and Amphiloc hus, avenge his dcsith upon their mother. 

On the defeat of the Seven, Amphiaraus. pursued by Periclymc- 
nus, would have been slain had not Zeus ojx'ned a chasm into 
which the seer, with his chariot and horses, disappeared. Hence¬ 
forth he was numbered with the immortals and worshipped as a 
god. Near Oropus, on the supposed site of his {jassing. his sane- 
tuary arose, wdth healing springs and an oracle famous for its 
interpretation of dreams (Pausanius i. 341-442). There was an¬ 
other temple dedicated to him on the road from Thebes to 
Potniae, and here was the oracle of Amphiaraus consulted by 
Croesus and Mardonius. 

Secs Herodotus viii. 134; Pindar, Olymp. vl., Ncm. lx. 


AMPHIBIA, the term applied to one of the several classes 
of vertebrate animals. Amphibians include frogs, toads, sala¬ 
manders and caecilians, forms which stand in the zoological scale 
midway between the fishes and the reptiles. Many aquatic ani¬ 
mals, such as crocodiles and seals, are “amphibioas,” but, as their 
organization .shows, belong to some other class of vertebrates. 

Amphibia, introduced by Linnaeus for both Reptilia and Am¬ 
phibia, in the modern sense is preferable to the term Batrachia 
which will be found in many older w'orks. 

Amphibia are cold-blooded vertebrates with a smooth or rough, 



Fig i.~ihe three types of living amphibians - frog, salamander 
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but not scaly skin, very rich in glands. Most have four legs and 
live on land, but, unlike other telrapods, they respire to a large 
extent through their skin. The eggs are usually laid in the water, 
the larva passing through an aquatic existence before metamor¬ 
phosing into the gill-less adult. The eggs, even when laid on land, 
are without a calcareous shell, and do not develop the amnion or 
allantois of higher vertebrates. Modern Amphibia arc readily dis¬ 
tinguished from reptiles by many differences of skeleton, but the 
most primitive fossils were so similar to the contemporary reptiles 
that no sharp distinction can be made between them. Palaeonto¬ 
logical hnds have also tended to bridge the gap between Amphibia 
and the fishes. Modern Amphibia are the specialized descendants 
of a great group of more or less aquatic forms living in late Palaeo- 
zoic and Triassic times. It is these extinct forms that represent 
the actual ancestors of reptiles and to them one must turn for 
the ground plan of skeletal organization from which all higher 
types evolved. 

EVOLUTION 

The First Land Vertebrates.—The most primitive of the 
fossil Amphibia are unquestionably the Embolomeri. In Carboni¬ 
ferous times the group contained, as shown by D. M. S. Watson, 
“primitively aquatic animals which show no signs of ever having 
possessed terrestrial ancestors,” as well as others obviously ter¬ 
restrial, and still others that had secondarily returned to life in 
the water. ‘‘Despite their diverse habits, the fundamental mor¬ 
phology of the skeleton is strikingly uniform throughout the 
group.” It is dear from the researches of Wat.son that the ances¬ 
tral fish changed to a tetrajjod before the latter became perma¬ 
nently adapted to land life. 

The first tetrapods, therefore, swam in the waters with their 
fish ancestors. Eogyrinus, the best known of these most primi¬ 
tive tetrapods. had a long body and probably a flattened tail. It 
very probably lived on fishes in the pools of a rather arid and 
quickly dr>ing countr>*. As the pools dried up Eogyrinus would 
move, or at least was equipped to move, in the manner of an eel 
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overland to other pools. Its skill agreed closely with that of its 
osteolepid ancestors differing chiefly in having a long tract of the 
basis cranii unossified, permitting a certain movement in the 
skull. The spiracular notch was very likely covered by a tympanic 
membrane, for, as shown in certain other Embolomeri, the 
hyomandibular had already been converted into a stapes, even 
though no opem'ng for its insertion into the otic capsule had yet 
appeared. The pectoral girdle was attached to the skull by post¬ 
temporals as in many fish, and this girdle differed from the primi¬ 
tive bony fish apparatus only in the addition of the interclavicle, 
a new dermal element, to its ventral surface in the mid-line. The 
pelvis was not firmly attached to the vertebral column as in later 
vertebrates, but the ilia rested on long sacral ribs and were held by 
muscles very much in the same way that the scapula is secured 
in the thorax. The limbs were small and capable of only a limited 
motion in any direction. 

The Embolomeri are the most primitive labyrinthodonts and 
gave rise directly to the Rachitomi, and the latter in (urn to the 
Stereospondyli. The Phyllospondyls and Lepospondyls, already 
present in the Carboniferous, evolved either from specialized 
Embolomeri or primitive Rachitomi. There is no good evidence 
of these having ari.scn independently from fishes. The salamanders 
and frogs have come from Phyllospondyls, while the caecilians 
seem to have arisen from Lepospondyls. Fossil intermediates be¬ 
tween any modern Amphibia and these ancient orders are lack¬ 
ing and our conclusions are based on a comparison of their skele¬ 
tal characters. 

The Skeleton.—Once vertebrate life was established on land it 
reverted not once but many times to the aquatic habitat long 
before the modern Amphibia appeared. Despite the frequent 
change of habitat (he skeletal organization of the first Amphibia 
continued to evolve steadily in definite directions with lime. In 
recent Amphitiia, too, the fundamental structure has changed 
slowly while the various groups may show the wide.st adaptations. 
Ranids may be arboreal, aquatic or fossorial; plethodontids may 
be the same. 

Skull.—The first tetrapods inherited a skull very similar to 
that of their fish ancestors. It consisted of a cartilaginous box or 
chondocraniuni, covered completely above by dermal bones and 
internally strengthened by bones which replaced the cartilage in 
part. This skull, the prototype of all letrapod skulls, differed re¬ 
markably from that of modern Amphibia by the far greater num¬ 
ber of skull elements it contained, by the greater ossification of 
the chondocraniuni and by its reptile-like form. 

The skull of the Embolomeri agreed in mo.st details with that 
of the osteolepid fi.shcs. The skull roofs were similar (figs. 2 and 
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goid vacuities and the almost idenj,^cal position of the palatal and 
jow bones (fig. 3). The large pterygoids are bordered externally 
by the prevomers, palatines and ectopter>'goids. The distribu¬ 
tion and replacement of the large teeth are identical in fish and 
teirapod. An internal nares is present in all osteolepids and “is 
identical in position, size and borders with that of certain Em¬ 
bolomeri.’' The osteolepids very 
probably breathed air in the 
manner of the Embolomeri. 

'Fhe lower jaw of the first tet- 
rnpods differed greatly from that 
of modern Amphibia in the far 
greater number of elements it 
contained. It was. however, iden¬ 
tical with that of the o.steolcpid 
jaw. 

The broin case of osteolepids 
and Embolomeri were very sim¬ 
ilar but not identical. In both the 
basioccipital formed a circular 
condyle perforated by the noto¬ 
chord. The cxoccipitals extended 
upwards to a well developed su- 
praoccipital.'The basisphenoids of 
both had definite basipterygoid 
processes with which epiptery- 
goids articulated. The great differ¬ 
ence is seen in the palatal view. 
The osteolepids had a large part 
of their basis cranii unossified. 
In (his they differed from all 
other vertebrates, .save their de¬ 
scendants, the coelacanths. This character would seem to exclude 
(he osteolepids from the immediate anccstorship to the tetrapods, 
but the numerous resemblances of bruin case, skull roof and jaws 
show that the osteolepids must have been closely allied to the 
ancestor fish. 

Once this reptile-like, highly o.s.sified and complex akull of the 
ance.siral fish became established in land form.s, it underwent an 
enormous specialization. The successive stages in its specializa¬ 
tion may be traced in the Rachitomi and Stereospondyli and to 
a lesser extent in the other orders of Amphibia. Very soon there 
began a progressive fenestration, the bones tending to segregate 
along lines of greatest stress. The solid dornc-like skull roof 
progressively lost various dermal elements until in the modern 
frog.s only the premaxillary, maxillary, nasal, quadratojugal, 
squamo.sal, frontal and parietal are left. The more primitive sala¬ 
manders still retain a lachrymal and prefrontal in addition to the 
frog’s equipment. The quadratojugal, although appearing as a 
separate element during ontogeny in the Caudala, later fuses 
with the quadrate. This loss of elements was perhaps largely due 
to a shortening of the skull. The Embolomeri had 12 cranial 
nerves; and in the evolution of this group and the Rachitomi the 
hypoglossal foramen in the exoccipital is carried’ farther back¬ 
ward until in the most specialized labyrinthodonts, the Stereo- 
.spondylia of the L’^pper Trias, it no longer perforates the skull 
wall, the twelfth nerve passing out behind the skull as in modern 
Amphibia. 
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“PALATAL VtEW 
SKULL OF AN EMBOLOMEROUS AM 
PHI8IAN COMPARED WITH THAT OF 
AN OSTEOLEPID FISH 

A. KiiKUiciii)|)|i-r< 

B. JtupliKen 


«orAL sociCtY 

FIC. 2 -_8IDE VIEW OF THE SKULL OF A REPRESENTATIVE OF THf 
Embolomeri. primitive amphibians, which lived millions of years 
AGO. compared with THAT OF AN OSTEOLEPID ANCESTOR, AN EXTINCT 

fish whose Fossils have been found in Scotland 

A. OstwiU'piB maorolcpidotUB B. PalaropyrinuB dworuii 

3). except for a cluster of small bones in the nasal region in osteo¬ 
lepids. The distribution of the lateral line canals in both skulls 
facilitates the identification of lachrymal, prefrontal, jugal, post¬ 
orbital, postfrontal, supra and interlemporals. The spiracular 
notch of Osteolepis has become the otic notch and the elements 
bordering this and the orbit may be readily horoologized (fig. 2). 
The palates agree remarkably in the small size of the intcrptcry- 


The second great change that developed as the tetrapod 
series evolved was the gradual flattening of skull. It changed 
from tropibasic to platybasic, not the reverse as some embryo¬ 
logists have maintained. The trabeculae were no longer squeezed 
together, and the interorbital septum became hollowed out into a 
trough. 

'fhe third fundamental change was a progressive weakening of 
the bony organization of the skull. The brain case became pro- 
gre.ssivcly less well ossified. Basioccipital, ba.si5phenoid and supra- 
occipital became reduced and di.sappeared. Hence, the orig¬ 
inal tripartite condyle became converted into a pair of well- 
^parated exoccipital condyles. The tripartite condyle is retained 
m many reptiles, but in the promammals a withdrawal of the 
basioccipital parallels exactly the condition in modern Amphibia. 
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Ort the palate the interpterjipoid vacuity became progressively 
wider (fig, 3 ). The pterygoid lost its connection with the basi- 
pterygoid process and higher labyrinthodonts depended entirely on 
the parasphenoid for its support. In frogs and certain primitive 
salamanders (some hynobiids, etc.) the pterygoid cartilage extends 
forward and fu.ses with the nasal capsule. The bony pterygoid 
which forms around it has much the form of the pterygoid of the 
Rachifomi but posteriorly it makes different contacts. The 
ectopterygoid is lo.st in all .salamanders and frogs but still retained 
in a few caecilians. The palatine is variable in occurrence. Within 
a .single genus of frogs .some .sfMJcies may possess and others lack 
an ossified palatine. The most remarkable changes occur in the 
prevomer of modern forms. In salamanders the palatine undergoes 
a radical change at metamorphosis, i)art becoming lost and part 
apparently fusing with the |)revomers. This combined prevomer 
and palatine tends to invade the parasphenoid region in the vari¬ 
ous families of salamanders, sending back long dentigerous proc- 
ccs.ses on either .side of the parasphenoid region (salamandrids) or 
ventral to it (plethodontids). In most plethodontid.s the i)osterior 
processes break off as one or two separate dentigerous areas over- 
lying the parasphenoid as “para.s()henoid teeth.” A few frogs 
(hrevicipitids) have suet ceded in .similarly dividing the pre- 
vorners, hut the posterior elements overlie the palatine, not the 
parasphenoid region. A few others have the prevomers fused into 
a single element (Xrnopux). In all salamanders except certain 
primitive salamandrids and hynobiids and a few higher forms, the 
pterygoid fails to reach the maxilla, and in the I’lethodontidae it 
never ossifies at all, although it may extend forward to the 
maxillae. It is the reduced pterygoid and maxilla which make the 
.salamander palate .seem so unlike that of the frogs, although they 
are both fundanumtally alike and referable to the Rachitomi plan. 
If the palate of such a primitive salainandrid as Tylototriton i.s 
coini)ared with that of a frog or of Eryops, the fundamental 
rescml)lance becomes obvious. 

The most reduced part of the modern amphibian skull is the 
lower jaw. The Ernlujlomeri inherited a complex mandible of ten 
piece.s. In the Rachitomi and Stereospondvli there occurs a 
gradual reduction of the mandible in width, a loss or fusion of 
elements, until in primitive .salamanders there was left only a 
dentnry, a prearticular and articular and an angular. Coronoids 
arc present in the larvae of most salanumders. The angular i.s fused 
with the prearticular in all members of this group above the 
('ryptobranchoidea. In caecilians a very early fusion of the jaw 
elements occurs in most genera, hut the resulting element prob¬ 
ably contains a coronoid as well as the dentary, articular and pre- 
arlicular; for two rows of teeth are present in many forms. In 
the Salientia the redvution is carried to an extreme, for only the 
dentary and prearticular are recognizable. The articular ossifies 
in very few Salicntia and is (hen fused to the prearticular. The 
anterior end of Meckel’s cartilage ossifies as a pair of distinct 
elements in some Ranidae, Hylidac and Ilufonidae. 

While (he changes in the skull and jaws discussed above pro¬ 
ceeded regularly in the evolution of the Amjjhihia and may be 
classified as trends of evolution or orlhogenetic changes without a 
primary adaptive .significance, there were other modifications tak¬ 
ing place which seem more definitely correlated with the environ¬ 
ment. Perhaps the most important of these were those associated 
with the car. The first tetrapod.s as represented by Eogyrinus 
possessed a stapes and vcr>* probably a tvTOpanic membrane, but 
no fenestra ovalis. The sound waves wrre thus transmitted from 
the stapes through the otic capsule. This condition was scarcely 
different from that of fishes where no stapes wa.s prc.scnt. An¬ 
other piscine character was the absence of a cranial wall betw’cen 
the labyrinth and the brain. The latter character was handed on 
to certain Rachitomi hut later Amphibia walled off the auditory 
apparatus from the brain, leaving only a foramen for the auditory’ 
nerve. With the assum])tion of land life the fenestra ovalis was 
completed in the lateral wall of the otic capsule. The Salientia 
inherited this auditory apparatu.s in a slightly modified form. All 
Caudata have suffered a los.s of the tympanum and middle ear. 
The stapes is connected in the larva xvilh the quadrate, and sound 
waves are tran.smitted through the lower jaw resting on the sub¬ 


stratum to the quadrate and thence via the stapes to the inner ear. 
In the metamorphosed individual the head is raised from the 
ground and the stapes is usually connected by a muscle with the 
shoulder girdle. Vibrations are thus apparently sent through the 
forelegs of the adult salamander to the ear. 

The osteolepid ancestors of the Amphibia had five branchial 
arches, while the modern Amphibia have at most four. The latter 
po.sscss, however, a pair of laryngeal cartilages which may or may 
not repre.sent the fifth branchial arch. The gill arches in the adult 
salamander or frog are modified by reduction and fusion. 

Vertebrae. —^The major groups of the Amphibia are classified 
to a large extent on the form and composition of their vertebrae. 
To evolve the first tetrapod vertebrae from those of their fish 
ancestors did not require any radical alterations. The immediate 
ancestors of the Embolomeri are not known to have embolonier- 
ous vertebrae, but they probably had vertebrae which could be 
easily resolved into the embolomerous type. Most fis^nes and 
Amphibia hav'e the vertebrae more or less ossified and the carti¬ 
laginous blocks of the embryonic vertebrae after certain unequal 
growths fused. The basidorsals almost invariably grow up and 
around the neural tube tending to enclose it as a neural arch. The 
hasiventral may cither grow up around the notochord or it may 
remain rudimentary, while the basidorsal grows down toward it. 
The interdorsal and intervcntral may fuse and ossify or remain 
.separate, either o.ssifying or not. In the tail region of the fish AtJiia 
the interdorsals sometimes fuse with the interventrals but not 
with the hasiventral. 7'hus, each neural arch may have two centra, 
an embolomerous condition. In the body region of the same fish 
interdorsals, interventrals and basivcnirals may fuse as a single 
centrum. 

Such a variability of vertebral composition becomes greatly 
restricted in the Amphibia. The first tetrapods retained the em¬ 
bolomerous or double centrum type of vertebrae for their entire 
column. The Rachitomi, being more cartilaginous, have the four 
pairs of embryonic blocks ossified, but separate, producing the 
rachitomous or ‘■backl)onc-cut-into-j)ieces” type. In the most 
.specialized labyrinthodonts a decided one-sided growth of the 
blocks has occurred, for the centrum is composed entirely of 
ba.siventral, the interdorsal and intcrventral either being greatly 
reduced or remaining cartilaginous. 

The Lepo.spondylia and Ph>Hospondylia have sprung from 
either the Rachitomi or from a labyrinthodont stock slightly more 
specialized than the known Embolomeri. Their vertebrae are more 
embryonic than that of the Embolomeri in that the notochord is 
less restricted by the surrounding centrum. The vertebrae are, on 
the other hand, more specialized in that the interdorsal and inter- 
ventral remain cartilaginous (i.c., are not present in the fossils), 
the definitive centrum being formed by the basidorsal and basiven- 
j tral, which may remain separate in some branchiosaurs but always 
fuse into a single ring in the microsaurs. In both these orders 
the vertebral column seems to consist of a series of rings, one 
for each somite, the septiun, as shown by the position of the 
rib being, therefore, between the successive vertebrae unless by a 
.secondary shifting, .such as occurs in modern Amphibia, the rib 
arises from the side of the vertebra. All Phyllospondylia have 
their ribs arising in this secondary position while most Lepospon- 
dylia retain the more primitive position. 

Primitive salamanders and frogs (Ascaphidae) have vertebrae 
very similar to those of branchiosaurs, except that they are more 
os.sificd. Further, in the trunk region of the recent forms, the 
basiventrals remain very small, and the main part of the centrum 
is formed by the basidorsals, Interdor.sals and ventrals remain 
cartilaginous in the primitive types of modern Amphibia and 
frequently, as in Ascaphtis, no joints are formed between the 
successive vertebrae. In the higher forms, however, the inter¬ 
vertebral cartilage (interdorsal plus interventral fused) splits in 
such a way as to form a bali-like surface on the anterior (opis- 
thocoelus) or on the posterior end (procoelous) of the vertebrae. 
Usually in Salientia and frequently in Caudata the articular ball 
calcifies or ossifies. In a few frogs (Megalophrys, etc.) the ball 
may remain quite free of either the vertebrae before or the one 
behind it. This ball has been called a centrum by various authors. 
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As it contains almost all of the interdorsal and intcrventral tissue 
it is homologous to the centrum of reptiles and mammals, but 
not to that of the Phyllospondyls, Lepospondyls or Stereo- 
spondyli. In the Salientia the form of the vertebrae as determined 
by the manner of fusing of the intervertebral ball affords one of 
the primary characters of classification. 

The Salientia are in various features of their skeleton more 
primitive than the Caudata, but the development of their verte¬ 
brae is far less diagrammatic. In the most extreme t>pes, some 
terrestrial (Pelobatidae), others aquatic (Pipidae, Discoglossidae), 
the basidorsals and ventrals extend only a short distance towards 
each other before metamorphosis. At this time the notochord is 
greatly reduced and a much flattened vertebra results, formed, 
except for the articular ball, almost entirely by the basidorsal. 
ITie explanation of these coenogenic features may rest in the 
large notochord and very active tadpoles found in these forms. 
The developmental history if taken alone would throw very little 
light on the past history of these vertebrae. 

Ribs.—The ribs of primitive Amphibians and reptiles articu¬ 
late with all vertebrae, at least as far back as the middle of the 
tail. In phytogeny the sacral ribs become fused to the vertebrae 
first, then the caudals, next the lumbars, the cervical and finally 
the thoracic. In elongate salamanders the ribs have become re¬ 
duced in number. Siren and Amphinma have only the anterior 
thoracic vertebrae still retaining the ribs. In frogs the reductions 
have reached an extreme. Discoglossids retain three, liopclmids 
only two ribs in the adult. The pipid.s have two ossified ribs in the 
larva, but the.se fuse later to the diapophyses. The bits of carti¬ 
lage on the ends of the diapophyscs of the higher frogs have been 
considered homologues of the ribs. This is perhaps a matter of 
definition. No ossified ribs appear as distinct elements in the 
development of any Salientia above the Pipidae. 

The ribs are long in the primitive lahyrinthodonts and surround 
the body as a series of hoop.s. They never meet in the mid-line 
and never connect with the sternum. In some higher Rachitomi 
iCacops) the ribs are short and directed outward. The micro- 
saurs have long curved ribs, the branchiosaurs and modern 
Amphibia very short and rod-like ones. The ribs are .shortest in 
the frogs and the long-bodicd perennibranchs; longest in the 
primitive salamandrids. In Tylototriton, and its close relative 
Tritnrus waltl, the tips of the ribs may be long, pointed and 
actually protruding through the skin. This apparently serves as 
a special mode of i.)rotection, for when the animal is quickly 
.seized the needle-like ribs may give a sharp prick. 

The ventral side of the body of many Labyrinthodontia, 
Lepospondylia and Phyllospondylia was sheathed with a coat of 
closely set rods or plates. These apparently gave rise to the ab¬ 
dominal ribs of reptiles. In modern Amphibia only Liopclma has 
large myoseptal cartilages of apparently the same form as the 
abdominal ribs of lizards, but a few salamanders have .splints of 
cartilage in a few of the myosepta which may possibly be similarly 
interpreted. 

Pectoral Girdle.—The pectoral girdle of the first tetrapod 
was practically identical to that of the primitive bony fish except 
that a new dermal element, the interclavicle, had been added to 
its ventral surface in the mid-line. Four pairs of dermal elements 
were present in the first land vertebrates in addition to the inter¬ 
clavicle. These formed a half ring of bone on either side of the 
body directly behind the branchial arch region. The cartilage 
l)ones which form the bulk of the pectoral girdle of modern 
Amphibia were represented in these primitive forms merely as a 
simple buttress for the humerus on each side. Such a buttress 
may be called a scapula or a scapulo-coracoid, for it is only in the 
higher Amphibia that this ossifies from two centres. 

Aquatic lahyrinthodonts .secondarily broadened their clavicles 
and interclavicles. A similar broadening of the ventral girdle 
elements is found in many modem Amphibia which are wholly 
aquatic. The dermal elements, however, continued to dwindle in 
the higher Amphibia. This seems to be directly correlated with a 
greater development of the leg and shoulder musculature brought 
into play by the increased use of the forelimbs. 

TTie branchiosaurs possessed a pectoral girdle very similar to 


that of the Rachitomi but more cartilaginous. The entire glenoid 
and coracoid regions remained unossified. A somewhat similar 
difference distinguishes the pectoral girdle of certain aquatic 
Caudata from that of their more terrestrial relatives. 

The Salientia have retained the pectoral girdle of the more 
terrestrial Rachitomi in almost its entirety. The interclavicle has 
been lost and a new structure, the omostemum, had arisen by a 
forward elongation and usu.illy a division of the coracoid carti¬ 
lages. The broadened ventral ends of scapulo-coracoid bars have 
become fenestrated. The posterior rim ossifies as a separate 
centre, the coracoid, while the mesial and anterior part usually 
remains cartilaginous. The anterior rim i.s called the procoracoid, 
while the mesial part the coracoid cartilage. In spite of these dif¬ 
ferent name.s the fundamental re.semblance of the pectoral girdle 
of frog and labyrinthodont is obvious. 

In higher Salientia many modifications of the pectoral girdle 
occur. In different families the coracoid cartilages may fuse in 
the mid-line producing a firmisternal type of girdle. In the 
Brcvicipitidae procoracoid and clavicle may become lost entirely. 
Omostemum and .sternum are subject to either ossification or 
loss. In the Ranidae and the Polypedatidae the former may be¬ 
come widely forked posteriorly. The sternum was possibly carti¬ 
laginous in the lahyrinthodonts and branchiosaurs, although as it 
is never found fossil in these groups its presence has been denied. 
The sternum in the most primitive Salientia resembles greatly 
the abdominal ribs and may, in fact, have arisen from this series 
of elements. 

The Caudata are specialized in the complete loss of the dermal 
elements. As if in compensation fur this loss the coracoid carti¬ 
lages are usually broadly dilated. The deltoid region has become 
extended into a long, so-called procoracoid in most forms, but the 
primitive genera of several families retain this in a less extended 
condition. The salamanders are thus itrimitive in that the scapulo- 
coracoid usually ossifies as a single jfiece, the ossification often ex¬ 
tending far down into the coracoid region producing a structure 
very much as in Eryops; in Siren and Psendobranchm the poste¬ 
rior ventral margin of the cartilage os.silies as a separate coracoid. 

Pelvic Girdle.—The i)elvic girdle of the first tetrapods has 
advanced beyond the conditions found in fi.she.s in that a pubis, 
ischium and ilium are present meeting in the acetabulum in a 
triradiate suture. The ilium, however, was not firmly attached to 
the sacral ribs. 

The ilium soon gained a firmer supi)ort to the sacral ribs, and 
even within the Embolomeri the girdle underwent some modifi¬ 
cation. Diplovertcbrem, according to Watson, failed to ossify its 
pubis, and this condition has been handed down to most modern 
Amphibia. The terrestrial lahyrinthodonts retained a more ossi¬ 
fied girdle which was almost indistinguishable from that of the 
contemporary cotylosaur reptiles. 

Modern Amphibia have inherited the same plate-Iike pelvis of 
the primitive lahyrinthodonts. The obturator foramen so charac¬ 
teristic of modern reptiles is not present and the pubjs is usually 
unos.sifted, as in the branchiosaurs and higher lahyrinthodonts. 
In a few Salientia the pubis region is either calcified or o.ssificd, 
but it rarely forms a separate bone. The pubis cartilage is of 
variable extent in the different families of Caudata, it being more 
extensiv'e in aquatic than in terrestrial forms. A part of the pubis 
is unossified in even the most terrestrial Amphibia. 

Many salamanders exhibit at the anterior end of the pubis a Y- 
shaped cartilage called an epipubis or an jp.siloid apparatus; as 
shown by Whipple, this structure serves to assist in controlling 
the form of the lungs in those forms that use this structure as a 
hydrostatic organ. It seems to be a neomorph in the salamander 
group, although certain liopelmids and pipids have a cartilaginous 
plate immediately anterior to the pubis. The primitiv'e Ascaphus 
has developed a pair of rod-like cartilages which lie over -the 
ventral surface of the pubis and function in directing forward 
the “tail” or copulatory apparatus of the male. 

Limbs.—^The Amphibia arose from some generalized cross- 
opterygian. The skeletons of the paddles of only two of these 
primitive types of fi.shes are known, These fin bones are leg-like 
in (hat they consist of a proximal element or humerus subtending 
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f WO distal elements, ft radius and ulna. The outer row of elementt, 
huwrver, are more nurweroua than the supporting element» in the 
hnnds or feet of tetrapods. Uiwloubtedly a seric-s of futions and 
!<) scs must have occurred in the change from fin to limb. The 
fTH>drlications are confined to the distal segnrent of the appendage. 
IIh- furvdamental ground plan of single-proximal, double-median 
and rmiltjple-di.<;t;d elements Wats already well established in the 
tf.sh arice.stors of the tetrapods. 

The «hitjf problem in the origin of the chiropterygium concerns 
the distal segment of the limb. How many fingers and toes were 
prc‘**nf in the first land vertebrates and how many carj.>al and 
tarsal elements formed their support? Watson has shown that 
Diplovertehron had five well-devcloijcd fingers and toes, as in the 
case of the oldest rq>tiles. He finds no evidence of a sixth or 
seventh digital ray, such as has l>een de.scribed in the rachitom- 
ou.s firyopx. nd.s makes it highly probable that the prcpollex and 
po^tminimu.s, if present at all, were cartilaginous, as in certain 
reccut reptiles and mammals. 

All Amphibia above the Emboiomcri had only four digits in 
(he hand, Imt many, to judge from their tracks, must have bad 
a well-developed prepollcx. Further, Eryops apparently h:id a 
stout prepollcx, a rudiment of the fifth finger and a cartilaginous 
t)l<»ck repre.scnLing a .sixth. The prcpollex was originally a sup- 
f)orting ray on the inner .sidt* of the hand. In modern Salicntia 
it is almost universally present and often liypertrophied in the 
male to ensure a better grip in anijilexu.s. in Caiwlata, even in 
forms which are not known to practise an amplexus, the prepoilex 
is sometinK'S pre.sent, and even })ony. The modern Amphibia in¬ 
herited a pre|;K)llcx, four digits and a rudiment of a fifth digit 
in the hand. 

In the foot of modern Amphibia there are five digits present, 
as in Diplovertehron, but al.so in most Salicntia a prehallux, and 
in some primitiv'e Caudata, both a eartilnginmis prehallux and a 
[jOHiminiinuR. in ])urrowing Salicntia the prehallux is greatly en¬ 
larged to form the core of a '‘Rpadc.” This gives the impression 
that the prehallux is a recent adaptive structure which has arisen 
in connection with the burrowing habit. Its wide occurrence in 
non burrowing forms is, however, against such a hypothesis. It 
seems highly proltahle (hat the frrehallux is a fundamental element 
and that the original tetrajKid foot, like the hand, wax seven rayed. 

The oldest known canius and tarsus are both from rachitomous 
ty]K's, In both there is found the maximum number of elements 
found in any amphibian. The proximal row consists of four ele¬ 
ments. Distal to this proximal row of elements there is a scries 
of three elements called mediaha by Schmalhausen, because of 
their po.sition. Immediately distal to the medialia are the car*- 
jKiIia, 1-5 in the hand, and larsalia, 1-5 in the foot. 

Ninnerous fusions or, perhap.s belter, failures of the blastema 
to differentiate di.stinct elements have occurred in the carpus and 
tarsus of modern form.s. The Hynobiidae, Ambystomidae and 
Crj'ptnbranchidae ajproach most closely to the primitive condi¬ 
tion. Some specimens of Ranodon, according to Schmalhausen. 
differ in their tarsus from Trrmatops only in that larsalia 1-2 are 
fused. Salamanders with a reduced number of digits have suffered 
the greatest number of fu.sions. The Salienlia have also diverged 
ronsi(leraf)ly from the primitive type. In the caqms fusions have 
occurred in all three rows. The ch.xcoglossidx and pelobatids ex¬ 
hibit fewer fu.sions than the higher familic.s. The tarsus of the 
Salicntia is peculiar in the great elongation of the tibiale and 
fibinle, and the loss or fusion of all the other elements save three 
or four of the tarsalia This elongation of the proximal series 
gives the frog's hind leg the appearance of having three long 
segments instead of the usual two. Such a it|)ecialixation is un¬ 
doubtedly an adaptation to jumping, although various species 
living today have given up that habit, 

CLASSmCATlON 

1. Labyrlnthodcmtia,*—Amphibia with a roofed skull, a 
lower jaw con.sisting of at least eight bones on each side and 
vertebrae consisting of neural arches and intercentra in all forms, 
with pleurocentra in addition in most. 

The I-nbyrinthodontia arc divided into three suborders or 


grades; Emltolomeri, Raehitomi and Stereospondyli. The first fs 
from the Lower Carboniferoiw to Permian, the second, from the 
Permian and Triassic, and the last, from the Triassic. The skele¬ 
tal oqtanitation of these groups has been discussed above. A de¬ 
tailed classification has been given by Watson. 

2 . Phyllospondylia—Small, very highly specialized Am¬ 
phibia with a roofed .skull, palate with veiy widely open interptery¬ 
goid vacuities, coracoid and pubis not ossified; ventral armour of 
small round scutes, Branchiosauridot. Carboniferous and Lower 
Permian. 

3 . Lepofpondylia^Small Amphibia with roofed skull and 
Icpospondylous vertebrae. Nectridia, DiplocauUdae, Aistopodidae. 
Carboniferous and Permian. 

4 . Apoda<—Recent wormlike Amphibia without limbs and with 
a very short tail; male with an intromittent copulatory organ. 
TropiccjpoliLan, excepting Madagascar. Apparently evolved from 
the Lepospondylia, fossil annectant forms lacking. Nineteen 
genera arc recognized. 

5 . Caudata.—Salamanders iq^v.) are readily distinguished 
from other living Amphibia by their four limbs and tail. They 
arc grouped into five suborders and eight families. The latter may 
be briefly characterized here. 

(i). llynobiidae. —A small group of Asiatic land salamanders 
distinguished from ambystonids. which they resemble externally, 
in having the angular free, premaxillary spines short not separat¬ 
ing nasals and in practising external fertilization. There are five 
genera, Injt only IJynohiim ha.s a wide range. 

(а) . Cryptohranchidac. —Two genera of semi-larval salaman¬ 
ders of large size directly evolved from the hynobiids, and differ¬ 
ing in retaining a few larval characters in the adult. Crypto- 
branchus (q.v.) of eastern United States is more larval than the 
Japanese-Chinese Megalobatrachus. 

(3) . Amhystomidav.—A family of common American salaman¬ 
ders distinguished from salamandrids by their short prevomers 
and ampblcoelous vertebrae, and differing from hynobiids in their 
fused angulars, long premaxillary spines and internal fertilization. 
The family include.s three American genera, of which only Am- 
bystoma with eUwen species is well known. 

(4) . Salamahdridae. —A varied group of aquatic forms, such 
as the newts, and terrestrial species, such as Salamandra, with 
vomerine teeth extending back as a series on each side of the 
parasphenoid and with the vertebrae opisthocoelous. The primi¬ 
tive salamandrids are large and rough-skinned, with a bony, 
front osquamu^al arch, high neural spines and long ribs. The more 
specialized forms show a reduction of these elements and also 
of the maxillaries. pter>’goids and basihyals. This family includes 
the “newts” {q.v.) and the old world fire salamander and its 
relatives. 

<5). Amphiumidae. —A family including only the American 
genus Amphiuvia. The large “Congo eel” is a semi-larval type 
derived from the salamandrids. It has lungs, a bony pterygoid, 
a posterior proces.s from each prevomer and premaxillary spines 
elongated to separate the nasals. 

(б) . Plethodontidae.—A large group of .salamanders abundant 
in America and including both aquatic and terrestrial forms, 
with a pterygoid that remains cartilaginous throughout life and 
with vomerine teeth carried back by processes during ontogeny 
to form one or two dentigerous patches over the parasphenoid. 
All plethodontids are lungless and possess a nasolabial groove to 
assist in freeing the no.stril from water. 

(7). Protridae.—A group of permanently larval salamanders 
of unknown ancestr>' including only the European Proteui {q.v.) 
and American Necturus. Lungs are present, but the ypsiloid 
apparatus is absent. The pubo-ischium has a distinctive form, 
being long and pointed anteriorly. Proteus is a blind and pig- 
mentlcss cave form while Necturus, represented by two species, 
is an active stream or pond dweller. 

<8). Siffttidae.—Long-bodied Siren and Pseudobronchus of 
southeastern United States form a group which agrees with the 
very young larvae of other families in possessing only the 
anterior appendages and in lacking many later ontogenetic de¬ 
velopments of the skull. They differ when adult from the young 
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of other families in possessing reduced pterygoids, a separate 
ossification of the coracoid and a well>developed Jacobson’s 
organ. Their relationships to the other families of Caudata is 
unknown. 

6. Salientia.—The frogs and toads with their short, tailless 
bodies and long hind legs are distinguished from other living 
Amphibia. The order has been divided into four suborders, eleven 



AS PERENNIBRANCHS ARE NOT NECESSARILY PRIMITIVE SPECIES BUT PER¬ 
MANENT LARVAE WHICH HAVE FAILED TO METAMORPHOSE. SOME HAVE 
GONE FURTHER IN THE METAMORPHIC PROCESSES THAN OTHERS 

families and many subfamilie.s, but only the families will be con¬ 
sidered here. 

(1) . Ascaphidac. —Primitive frogs with amphicoelou.s verte¬ 
brae and two pairs of ribs; a family including only Liopelma of 
New Zealand and Ascaphus of northwestern United States. The 
latter is remarkable in possessing an extension of (he cloaca in the 
male to form a “tail.” This appendage is apparently used in 
copulation as fertilization is internal (fig. 5). 

(2) . Discoglossidae .—Primitive old world frogs having opis- 
Ihococlous vertebrae, three pairs of ribs, sacral vertebra free with 
biconvex centrum. The family includes only two European, one 
Eurasian and one Philippine genus. 

(3) . Pipidae .—Aquatic Salientia which have lost the tongue and 
movable eyelids (except Pseudhymenochirus which retains a lower 
eyelid). Ribs are free in the larva, but ankylose to the diapo- 
physes on metamorphosis. Various fusions occur in the vertebral 
column, the presacral vertebrae numbering five to seven. The 
sacrum is fused to the coccyx (rarely free with a single condyle). 
The pectoral girdle is partly or wholly firmistemal, the cartilages 
never broadly overlap as in the Piscoglossidae. The family in¬ 
cludes the Surinam toad iq.v.). 
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MALE ASCAPHU5 TRUEI 
(STEJNEQER). A PRIMITIVE FROG. 
SHOWING THE CLOACAL APPENDAGE 

OF THIS SEX. The figures 

THE RIGHT REPRESENT THE ' TAIL'' 
FULLY EXTENDED IN 
MALE 


(4) . Pelobatidac. — Salientia 
without ribs at any stage of de¬ 
velopment, sacral vertebrae pro- 
coelous, ankylosed to coccyx or 
if free with only a single articular 
condyle for the latter: presacral 

ertebrac eight, either uniformly 
prococlous or with free inter¬ 
vertebral discs (interdorsals).Hie 
Pelobatidae agree with bufonids 
in the arciferal pectoral girdle 
and dilated sacral diapopbyses; 
they differ from them in their 
.single coccygeal condyle and 
primitive musculature. The fam¬ 
ily includes the spade-foot toads 
and certain fore.st frogs of the 
Seychelles, .southeastern Asia and 
the East Indies. 

(5) . Palaeohatrachidae —Fossil 
frog.s from the Jurassic, Oli- 
gocene and Miocene formations 
of Europe. They are procoelous, 

BREEDING arciferal form.s differing from the 
Pelobatidae in having a double 
condyle on (he coccyx and in 
having the sacrum fonned of two or three slightly dilated pre- 
coccygeal vertebrae. In limb proportions the Palaeobatrachidae 
approach the Pipidae and it is highly probable that the sf>ecies 
were thoroughly aijuatic. 

(6) . Bufonidac .—A dominant family of true toads {q.v.) and 
neotropical “frogs” having a uniformly procoelous vertebra! col¬ 
umn and a double condyle to the coccyx (rarely fused to sacrum). 
They are arciferal and resemble the I^elobatidac in many charac¬ 
ters, but differ in musculature and coccygeal articulation. The 
toothed bufonids are frequently designated as Leptodiictylidae. 
They are more primitive than the toothless genera, but as (hey 
have given rise to toothless bufonids in different parts of the 
world, it makes a more natural system to group both together 
a.s a single family. 

(7) . Hylidae .—Arciferal frogs with an intercalary cartilage or 
bone between the last two phalanges of each digit and usually with 
claw-shaped terminal phalanges. They are procoelous and usually 
with dilated sacral dlapophyses. Most, but not all, are trce-frog.s 
(q.v.) and a few, such as Acris, are semi-aquatic, lliere arc is 
genera of hylids. All of these, .save Hyla (including Hylclla and 
Nyctimystes), are confined to the neotropical region. 

(8) . Brachyccphalidae .—A large group of small neotropical 
toads recently shown to be closely allied to the Bufonidac and to 
have no relation.ship to the Ranidae or Brevicipitidae with which 
they were formerly confused; procoelous forms with the two 
halves of the pectoral girdle partly or wholly fused in the mid-line. 
This group, however, should perhaps have the Defidrobalidac and 
Rhinodermatidae .split off as independent families. 

(9) . Ranidae .—Firmisternid frogs (q.v.) with cylindrical or 
.slightly dilated sacral dlapophyses, digits without intercalary car¬ 
tilages, sacral vertebra convex anteriorly, the eighth vertebra bi¬ 
concave and preceded by seven procoelous vertebrae. Ranids arc 
primarily old world frogs, only one genus, Rarta, reaching Amer¬ 
ica. Africa seems to have been a centre of differentiation for the 
family, the greatest diversity of type occurring there. 

(10) . Polypedatidae .—Ranids with cylindrical sacral dia¬ 
pophyses and intercalary cartilages between the two last pha¬ 
langes of each digit. The Polypedatidae are tropical tree-frogs 
of the old world. 

(11) . Brevicipitidae .—A group of toads closely related to the 
ranids and differing chiefly in the more dilated sacral dlapophyses. 
The more specialized forms have lost (heir teeth and all the 
ventral elements of the shoulder girdle save the coracoids. The 
family fs cosmopolitan. Brevicipitids in the Asiatic, East Indian 
and Malagasy regions seem to have run through independently on 
series of structural changes, often parallel in the three regions. 
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GENERAL MORPHOLOGY j the entire epidermis occurs normally at metamorphosis, but per- 

Integument. —The skin of modern Ami)hil)ia may be rough ennibranchs, such as Cryptohranchus shed their skin in one piece 
and dry or smooth and moist, but it is never covered with scales | before they lose their external gills, and the larvae of some sala- 
as in nearly all reptiles. Many caecilians, however, have rings of ! manders shed their skin in minute pieces. 

minute scales hidden in the transverse folds of their skin. Aquatic | Pigmentation. —The coloration of Amphibia is due in part to 
or fossorial Amphibia, which rely to a large extent on their skin , a diffuse pigment distributed throughout the integument, but 
for respiration, usually have a thinner and smoother integument j chiefly to a number of cellular elements of which three main 
than terrestrial forms, hut many exceptions to this rule occur, t>7)es may be recognized; first, w'hite cells which owe their colour 
l)arlicularly in the Pipidae and Bufonidae. The fossil lahyrintho- i t(» a dense deposit of guanine (a substance allied to the urates); 
donts, phyllo.‘'[;ondyls and lepospondyls were frequently w-ell , secondly, the yellow cells which contain droplets of oil; and third- 
armoured with scales, especially on the ventral surface where j ly, the dark brown or melanin filled cells. White cells are often 

clumped together in small areas under the epidermis producing 
the white flecks on the back of many salamanders or the white 
spots in some tree-frogs. Other guanine-filled cells lie closely 
associated with the yellow and brown cells directly under broad 
areas of the epidermis and give the characteristic ground colour 
of these regions. Oreen is a mixed colour due to the blue rays of 
light reflected from the small guanine or “turbid cells’’ mixing 
w'ith the yellow tone in the overlying yellow cells to produce a 
green. The blue reflections of the turbid cells arc swamped by 
the white reflections of the subjacent tissues when the melano- 
phores or dark cells arc ccmtracted. Brown is f)roduced by the 
complete enclosure of the turbid cells by the expanded melano- 
phores. The latter expand to surround the turbid cells when 
stimulated by cold, moisture and rough surfaces, or by hormones 
produced by the pars intermedia of the pituitary gland. The 
colour tone of a frog or toad at any one time may be due to either 
stimulations recciv«‘d through the skin or eyes or to the physio¬ 
logical (emotional) slate of the individual. 

Organs of Nutrition, Respiration and Reproduction.— 
As these organs arc only rarely used in defining natural groups 
of Amphibia they may be discussed here briefly. Amphibia arc 
primarily carnivorous, only the larvae of the Salicntia being more 
or less herbivorous in their diet. The intestine is therefore short, 
except in the tadpoles. The tongue is more developed in the 
primitive forms and may be rudimentary or ab.sent in the aquatic 
horny pads o( c ur on the palms and soles, while in the larvae of species. The development shows that the salamander tongue arises 
other.s the epidermis of the digits is extendt'd into pointed claws, j out of two part.s, of which the hinder is homologous to the tongue 
Similar horny claws occur on (he three inner toes of the African of fishes, while (he anterior and lateral part is a glandular fold 
pipid-s and nia>’ have been found on all the digits of some extinct which has been added to the first part during evolution. 

Amphibia, for in one of the most primitive labyrinthcidonts the Although the Amphibia have not evolved from (he Dipnoans, 
terminal phalanges have the form ot curved claws. they show many similarities in (heir venous and arterial systems. 

The integument «)1 modern Amphibia is further distinguished The heart of .salamanders shows various modifications according 
from that of reptiles in being highly glandular. There are two j to the extent that the lungs are used in respiration. Many sala- 
niain types of glands; (he granular and the mucus. The first may rnanders living near mountain streams have lost their lungs and 
he l)rc»acll>' distrilnited over the dorsal surfaces or massed in respire entirely by their skins and \vell-\'asculated throats. The 
folds or warts on the sides of the body. Its sc'cretion is creamy, entire family PlriJiodontidar is lunglcss. Many other salamanders 
\ ery irrit;iting to mucu^ membranes and poisonous when taken use their lungs primarily as hydrostatic and not respiratory organs, 
internally. The mucus glands are more uniformly distributed Salamanders are mute or endowed with a very poor voice. Most 
over the body. 1 ’hey produce a slime less irritating to the nasal .Salientia have a larynx modified and equipped W'ith vocal organs. 
jKissages and conjumtiva hut. nevertheless, toxic when injected Frogs call chiefly to attract mates in the spring, 
into lower animals. Arnpltihia differ enormously in both the [ Fertilization in the Amphibia may be external or internal. Most 
<|uantity and kind of integumentary .secretion. Some species, such j .salamanders, except the Hynoldidae and Cryptohranchidae, arc 
as the toails, secrete only when mistreated, while others, such as ; equipped with a spermatothcca, a scries of tubules in the roof of 
Jinmhina and particularly (he American Plcthodon g/M//»<>.v7/.v, j the cloaca where the .sperm remain after copulation until the time 
V>roduce a copious irritating or sticky secretion when handled, j of fertilization. In these salamanders the sperm mass is emitted 

( losely related species may differ considerably in their sccrc-j hy the males in the form of spennatophores, small tufts of sperm 

lions. Brazil and \'ellard report that the South American CVrn- | attached to a gelatinous base. Courtship in the salamanders is 
tjphrys amrricdfHi has a virulc'iil p(nson while the much larger primarily directed towards exciting the female sufficiently to 
and more brightly coloured C. possc.s.ses an innocuous skin ensure her picking up the spermatophore with the cloacal lips, 

secretion. Brightly coloured Amphibia are fre(|uently not more The .sperm then make their way into the .spermatotheca by their 
poisoicous than their dull coloured relative.s, and .some, such as own effort.s. The Gymnophiona are equipped with a protrusiblc 

llie red-legged Lcptodactylus pvntiidartylus may lack a poison- cloaca which is used as an intromittent organ. The male Ameri- 

oiis secretion. I'retiuently the .secretions are odorous, certain can liopelmid frog, Asaiplius, has a movable exten.sion of the 

(losdy related forms of Riina, Bujo and llyUi being readily dis- cloaca. In these forms fertilization is internal, as well as in cer- 

tinguished b>’ their odour alone, tain little-known African frogs which have no .special apparatus 

The skin of the larva differs from that of (he adult in that the for transmitting sperm. The gonads :i^e variously modified in 

gland.s are unicellular and the epidermis consists of only two different k^c^ups permitting a greater freedom of the seminal 
layers of cells. Larvae approaching metamorphosis and most ducts from the kidneys. In Bufo a rudimentary ovary, Bidder’s 
jrerennibranrhs have a thickef epidermis equipped with multi- j organ, i.s found in front of the testis and when the latter is re- 
cellular gland,< 1 ’hc superficial layer of epidermis is periodically j moved it develops into a functional ovar\'. Sex reversal has also 
shed by tbe adult.s and usually in one piece. The first shedding of j been recorded in both frogs and salamanders. (.See Sex). 


these scute.s of varying shapes 
and sizes were arranged, for the 
most [lart, in orderly rows con¬ 
verging tr)war(i the mid-line In a 
tew salamandrids and many trop¬ 
ical Salientia a secondary de¬ 
posit of hone forms in the dee|)er 
dermal tis.sues and may pro¬ 
duce encrustations ankylosed to 
the underlying hones. 'Fhe bi¬ 
zarre casques of /Htrnoliyht, 
Tripriim, Crruthyla, etc., are of 
this chara(t<‘r (fig. (>). Less con- 
spi( nous bony cov'crs to the skull 
appear in the spade-foot toads 
and various hylids, paiticularly 
the marsupial frogs. Similar 
bony growths extend to the derm 
of th(‘ hack in various Salientia 
and in rare inslaiues {/iruchycr- 
ph(iln.s) may he ank>'losed to the 
vertebrae. 'Fhe epidermis cover¬ 
ing warts «)r spines ma>’ he more o 
Itia and in various ('audata (Dis 
on (he digit tips is similarly inoc 



Fig, 6.—HORNED TREE-FROG (CER- 
ATHYLA JOHNSUNI I , AN AMPHIBIAN 
WHOSE BONY HEAD PRESUMABLY 
serves to close THE HOLE OR 
CREVICE IN WHICH IT SITS 
S«cond*ry bony dopoilts in the form 
ot platei, horni or pioudo-teeth 
found on the vkiills of many unrelated 
groupi of Salientia 

■ less cornlfied in modern Arnjihi- 
no^natfius, Xr(turns, etc.) that 
ilied. In a few- hynobiids thick 
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Life History.—Most Caudata and Salientia lay their egffs in 
(he water, where they hatch into larvae or tadpoles destined to 
live a more or less extended period in this clement before meta- 
morphosinx into terrestrial adults similar to their parents. The lar- 
val state seems to be an old inheritance of the /\mphibia handed 
down from their crossopterygian fish ancestors. Even primitive 
Amphibia underwent a metamorphosis, as is proved by fossil 
remains of larval labyrinthodonts and branchiosaurs. 

Metamorphosis represents a period of tremendous change in 
both the morphology and phy.siology of Amphibia. It i.s marked 
by such external changes in Caudata as the reduction of the ex¬ 
ternal gills, the loss of the tail fin, the shedding of the larval 
skin, the formation of eyelids, etc. But fundamental changes in 
skull form and throat musculature take place. In Salientia meta¬ 
morphosis is indicated by a freeing of the forelimbs by autolysis of 
local areas in the operculum, by radical changes in The shape and 
structure of the head and by absorption of the tail. One of the re¬ 
cent achievements of physiology has been the demonstration that 
the changes of metamoriihosis are produced by the thyroid hor¬ 
mone, or at least this hormone working in conjunction with that of 
the anterior lobe of the hypophysis. A review of the physiology of 
development cannot be given here, but reference may he made to 
(he summaries of Remy (“Les secretions internes et les meta¬ 
morphoses.” Amcr. Sci. Nat. Zool. (lo], vii), E. Uhlenhulh (“The 
Internal Secretions in Grow'th and Development of Amphibians,” 
Amer. Nat., 1921), and B. M. Allen (“Influence of the Hypophysis 
upon the Thyroid Gland in Am{)hibian Larvae,” Uttiv. Calif. PuH. 
Zool., xxi, 1927). {Sve En'docri.vology; Endocrinology in Ani- 
tnids.) 

Certain groups of salamanders, such as the Cryptobranchidae, 
Sirenidae and Proteidac, fail to metamorphose. This phenome¬ 
non appears as a variation in the life hi.story of many of these 
creatures, particularly in those species passing their larval period 
in cold water. Neoteny in the latter case is due to the failure of 
the thyroid to function, but the causes of arrested development in 
the case of groups unknown as metamorphosed individuals is 
more complex. In considering the relations of the perenni- 
branchs, it is important to compare their organization with that 
of the larvae of other groups, not w'ith that of the adults. 
Neoteny is not a new develo[)ment in the Amphibia. It is found 
even in the Permian Dwinosaurm. 

Some salamanders and many tropical Salientia produce large 
yolked eggs which they usually lay on land, although a few re¬ 
tain them within.the oviducts until the young are born, more or 
less fully developed. Only two frogs are viviparous, and both are 
rare East African species {Ncctophrynoidcs tarnicri and N. vivi- 
pnrn). The breeding habits of the Amphibia are often elaborate 
and one may (race within the group a gradual evolution in many 
of the instincts associated with courtship and egg laying. 

The larvae of the Amphibia frequently exhibit specializations 
which are of phylogenetic or at least taxonomic importance. The 
larvae of the marsupial frog and it.s allies possess enormous bell¬ 
shaped gills. All brevicipitid tadpoles, except those of certain 
South African genera which probably had an independent origin, 
have the same toothless, protrusihle buccal apparatus. Where the 
life history is very specialized, both larval modifications and breed¬ 
ing habits will tend to indicate the relationships of the forms. 
Thus, only Protopipa and Pipa carry their eggs in individual der¬ 
mal chambers on the maternal parents’ back; Phyllohates and 
Dendrohates arc the only genera that transport to the streams 
their unspecialized tadpoles on the males’ back; Cryptobatrachus, 
Cerathyla, Gastrotheca and Amphignathodon, the only ones 
that carry their eggs in a single mass on their backs (either ex¬ 
posed or enclosed in a dermal fold). The genera in each of thc.se 
groups differed one from the other in matters of dentition and 
hence, according to earlier classifications, would not be considered 
closely related. But recently, when both anatomical and life his¬ 
tory data were considered in further detail, it was recognized 
that each of these groups is in fact a natural one. 

Geographical Distributlon.—Distribution of the salaman¬ 
ders does not agree with that of the Salientia and the latter is 
unlike that of the caecilians, for each of these groups probably i 


j spread from different centres, was affected by different barriers, 
and subjected to diverse conditions of travel. The present dis- 
I trihution of the Amphibia gives evidence of former union of the 
I northern continents. Cr>’ptobranchid salamanders are found only 
in eastern Asia and eastern North America. Proteid salaman¬ 
ders are found only in Europe and North America. One genus of 
plethodontid.s, Hydromantes, is found only in the two latter 
regions. One genus of salamandrids, Triturus, is holarctic, al¬ 
though a clo.sely related form has apparently managed to work its 
way .south of the Sahara. Rana and Bufo have closely related 
species in North America. Europe and Asia. The present di.slrihu- 
tion of the Amphibia is thought to necessitate an early Tertiary or 
pre-Tertiary connection between North and South America, for the 
bufonid loads have undergone an enormous adaptive radiation in 
the latter continent. The ranids and some brevicipitids of South 
America may have reached the continent after the present Pana¬ 
manian connection was formed, but the occurrence of several en¬ 
demic genera of the latter group would favour an early migration 
for this family as well. The present distribution of the Pelobatidae, 
Bufonidae, Ranidae, Polypedatidae and Hrevicipitidae apparently 
demands a land bridge between Asia and Africa during f)art of the 
Tertiary and possibly a direct connection with the Seychelles. Pelo- 
batids are not found in Africa, but in Asia, some of the East 
Indies, Europe and the Seychelles. The bufonid Nretopkryne is 
found in the oriental region and the African rain forest. The Afri¬ 
can Chiromantis is closely allied to the oriental Polypedates. Rana 
must have been in Africa for some time, for it has split up into a 
number of endemic subgenera. Madagascar is frequently claimed 
to have derived its fauna directly from the oriental region. Poly- 
prdates is found in both regions. The Madagascan Dyscophus is 
closely allied to the Asiatic Cnlluclla. But Madagascar lacks caeril- 
ians and Bufonidae, and it.s ranids and brevicipitids have under¬ 
gone an extensive local sp^ecialization which would suggest long 
isolation, kurther, it po.ssesscs llyprrolins, Megalixalus and Rana 
in common with Africa. If these recent and aggre.ssive genera 
have gained access (0 Madagascar without the aid of a land bridge 
it is highly probable that brevicipitid and ranid stocks may have 
done the same at an earlier period when other genera formed the 
dominant African fauna. 

It i.s frequently claimed that the present distribution of the 
Amphibia affords some of the best evidence of the existence of 
former land bridges in the southern hemisphere. Caecilians are 
tropicopolitan; pipid toads occur only in tropical Africa and 
South America. Hence, many zoogcographers would postulate a 
land bridge across the mid-Atlantic. There is good evidence that 
in the case of other primitive groups extensive migrations have 
occurred in the northern region without leaving any fossil re¬ 
mains. For example, one gcnu.s of liopelmids is found today in 
northwestern United Stales, the other in New Zealand, and con¬ 
sequently liopelmids must have occurred in the intervening area 
at one time. Salientia do not make good or frequent fossils, hut 
the occurrence of toothed bufonid.s (“leptodactylids”) in Aus¬ 
tralia. Africa and South America has led Hewitt to assume a 
radiation of toads from the south to Asia and the two latter con¬ 
tinents along three theoretical land masses existing in Mesozoic 
times. Such speculations have little in their support and it is far 
simpler to assume that all families of Amphibia, except the 
neotropical Brachycephalidac, arose in one of the northern con¬ 
tinents and migrated south along existing continental land masses. 

Today ambystomids. .sirenids and amphiumids are endemic to 
North America and may have originated there. The large family 
of Plethodontidae is found chiefly in that continent. Hynobiids 
are known only from A.sia. Salamandrids have their headquarters 
in Europe, although Asia. North Africa and North America have 
received a few species. Discoglossids are palarctic, pelobatid.s 
mainly holarctic, Bufonids, hylids, ranids and brevicipitids have 
a world-wide range, but exhibit certain remarkable lacunae in 
their ranges. Thus, hylids are not found in the Ethiopian region 
(with a single possible exception) nor in most of southeastern 
Asia and the adjacent islands; ranids, except the modern genus 
Rana, are absent from South America and Australia. The latter 
also lacks brevicipitids, except in the northeast. Papua has an 
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amphibitn fauna esscntialJy like northeastern Australia. It pew- } 
.sesses bufonids, hylids, ranids and brcvicipitids, but no pelobatids. 
Tht bufonids have undergone an adaptive radiation in Australia, ; 
while the brcvicipitids did the same in New Guinea. 

Economic Value,—Toad.s are of great use to farmers as they 
arc indiscriminate feeders on insect life. In cases of an insect 
I)lague toads feed on the dominant insect and tend to restore the 
halarice of nature. Frogs and toads are used for food in many 
parts of the world, but succe.ssful frog farms arc rare. Frogs re¬ 
quire from two to five years to reach maturity, and large quanti¬ 
ties of living in.scct food are needed during thi.s period. Hence, in 
America almost the entire frog crop i.s obtained in the wild state. 

Dried frogs and salamanders are used for medicinal purposes 
in variou.s parts of the world, particularly in the orient. Their 
value as a cure is chiefly psychological. Probably the greatefit 
use of Amphibia to humanity is their martyrdom to science. 
Frogs and salamanders, both in adult and young stages, have long 
been recognized as ideal laboratory animals. Some of our most 
fundamental discoveries in developmental mechanics (See Ex- 
r'KHiMKNTAL Em HRYOi ociY), endocrinology ((/.v.) and general phy¬ 
siology (q.v.) have been made with amphibian material. 

Bini.ior.RApirv. — Ccnrral Works. —G. A. Boulengcr, Calatogue of 
Untrue hm Snlimtin S. Eaiudata In tlip collecllon of the British museum 
(iHHi), Cutulogur of Hatrachui Oradientia S. Cuudntn and Hatrachia 
Apodn in the cullection of the British museum (iStti). The Tailkis 
bnlruchians of Europr, i-ii (i8q7“-c>8), Lr$ Batracirns rt prindOalc- 
mrnt crux d’kuropc (irpo); K. I). Cope, “The Batrachia of North 
Arnerira,’’ Bull. V. S. Nat. Mus., No. 34 (i88g) ,* E. Gaupp, Ecker und 
Wifdtrshrims Anatomic drx Erosches (Braunschweig, 18^6-1004); H. 
Gadow, “Amiihibia and Reptiles,” Cambridge Natural History, viii 
(i(;Oi}; (.), Hertwig, Ilandhuch der vergkichenden und experimentrlkn 
Entwkklungslrhre der Wirhrltirrr (Jena, 1906); M. C. Dickerson, The 
Frog Book: North American Frogs and Toads, with a Study of the 
Habits and Life Histories (n)o6); F. Werner, lirehm's TUrUben, 4th 
ed., iv, “I.urche und Krioihtierc” (tyi2) ; J. Vcr.sluyB, Amphibia, 
llandwbrterbuch der Natiirwiss. i (lou); S. J. Holmes, The Biology 
(if the Frog (1912) ; R, Lydekker, J. T. Cunningham, G. A. Boulenger 
and J. A. Thomson, Reptile.^, Amphibia, Fishes, and Lower Chordata 
(1912); I). M S. Watson, “The Evolution and Origin of the Am¬ 
phibia.” Ehil. Trans. Roy, Sac, (London) (B) cc.xiv (t9t4); O. Abel, 
Die. Siumnif der Wirbeltiere (1919) ; J. (i. Kerr, Text Book of Embry¬ 
ology, ii, “V'ertcfirata” (1910) ; E. R Dunn, “The Salamanckrs of the 
family Ilynoliiidae,” Proi. Amrr. Acad. Arts and Sri., Ivili (1923), The 
Salamanders of the family Pkthodontidac (Northampton, Mass., 
1926) ; K. A. Zitbd, Grundziige der palaeoniologie, nru bearbeitet von 
F. Hroili und M. Schlosser (i(»23); G. K. Noble, “The Evolution and 
Dispersal of Frogs,” Amer. Nat. (1925), “The Value of Life History 
and Data in the Study of tfio Evolution of the Amphibia," Ann. N. 

Acad. Sci., XXX (1927), idem. The Biology of the Amphibia (1931); 

E, Perrier, Traili do Zoologie, vii, “Lcs Batraciens” (1925); J. E. W. 
Ihle, Vergl. Anat der Wirbrlttere (1927); S. C. Bi.shop, Handbook 
of Salamanders (1943)- (G. K. N.; X.) 

AMPHIBIAN PLANE: see Aeronautics and Seaplane. 

AMPHIBOLE, an important group of rock-forming min¬ 
erals very similar in chemical compositiem and general char¬ 
acters to the pyroxenes and, like them, falling into three series 
ficcording to the system of crystallization (from the Gr. 
tpifio\o%, “nmbiguou.s "). They differ from the pyroxenes, how¬ 
ever. in having an angle between the prismatic cleavages of 56“ 
instead of 87"*; they are specifically lighter than the correspond¬ 
ing pyroxenes, and in their optical characters they are distin¬ 
guished by a stronger pleochroism and by a smaller angle of 
extinction on the plane of symmetry. ITie amphiboles in their 
com}>osition conform in general to the metasilicate formula 
R"Si()a, and are usually rla.ssified as follows:— 

Okthorhomwc vSlries 

.\uthophyllilc .(Mg.FriSiOi 

Gcdritc (Mg,Fc).SiOi— 

MON(K'l.t\ir SCRIK.S 

(а) Sesquinxide fr«“r members 

Cumminglimite , . (Mg,Fe)SiQi 

t Irilnerite.Fe.SiOs 

Tremolite Ca,Mgi(SiOi)< 

Actinoliie.Ca(AIg,Fe)<($iO«)4 

(б) Scsquioxicle-rich members 

norublendr Ca(Mg,Fe)»(StO,)c 

with varinhlr (Mg,IV) 5 ;i 0 , (.Al,Ke),O, ' 

and . , Na,Al(SiO,)3 


i (c) Alkali amphiboles 

Glaucophauc ... Na(Al,Fe) (Si(Ai )2 (Mg,Fc)SiOi 
Cnjciclolite NaFe'''(Si08)4 

Arfvcclsouitc . NaaFea”(Si03)4 

RicJ>cckite .... 2NaFc”'(Si03)2l'eSi03 

l>icuNic Series 

Aenigmatite Group 

Aenigmatite . . (Na,K,II) 4 (l’e,Mg,Ca)w(I'eiAl)j(Si,ri)iaO;«, 

Cossyrite H4Na«Feji' Fei'”(Si,Ti)2jOf,7 

Rhoc*nite. (Ca,Na2,K2)Mg4Ee”2Fe2”'Al4(Si,Ti)cCbn 

Though, as already stated, there is a close similarity in com¬ 
position between the amphiboles and pyroxenes, the former are 
the more complicated and their nature less understood. Most 
amphiboles contain some alkalis, fluorine and water of constitu¬ 
tion and do not with few exceptions crystallize from dry melts. 
Rhombic amphibole of comfmsition MgSi( 3 .T (kupfferite) has 
been obtained as an unstable phase by rapid cooling of a MgSiO.^ 
melt. The natural rhombic amphibole.s always contain water and 
usually some alkali. Gcdrite may contain up to 22% Ai'-O.v 

The cummingtonite-griinerite group of monoclinic amphiboles 
appears to form a .solid solution series. The magnesian end mem¬ 
ber has been prepared by rapad cooling of a MgSiO.^ melt and 
also by subjecting kupfferite in the presence of water to a tem¬ 
perature of .37S“-475‘’ C. CuiTiminglonite occurs together with 
anthophyllite in anthophyllite schists and in parallel intergrowth 
with the latter mineral or with gedrite in pneumatolytically meta¬ 
morphosed sediments as in Finland and Cornwall. Griinerite 
occurs in association with garnet and fayalite in the rocks known 
as eulysites and is a prominent constituent of the altered iron¬ 
bearing rocks of the Lake Superior region. 

A lime-inagncsia amphibole of the composition CaMgSiaOt; has 
been prepared by rapid cooling of a melt of the composition 
85% diopside 15^0 SiOj, but in nature an amphibole of this 
composition is unknown. The sesquioxide-free ampihiboles, trem- 
olitc and actinolitc arc most characteristic of metamorphosed 
calcareous sediments both thermal and dynamic, while in the 
metamorphosed igneous rocks—.such as hornblende schists, the 
sesquioxido—rich hornblende is more common. 

The honiblendes occurring as porphyritic crystals in some 
basalts, andesites and porphyrites, and known a.s basaltic horn¬ 
blende are brown in thin slices and contain significant proportions 
of titanium. They are well-known from the ba.salts of Bilin and 
Schima (Gzechoslovakia). They are distinguished by a very low 
optical extinction angle on the plane of symmetry. Hornblende 
is a common mineral of many types of igneous rocks as in granite, 
syenite and especially dioritc; also in the crystalline schists. 

The alkali amphiboles are distinguished by their very compli¬ 
cated compo.sition and little is known of their constitution. They 
appear to form with hornblende a series of solid solutions which 
arc represented by alkali amphiboles of intermediate composition. 
The alkali amphiboles may be subdivided broadly into two 
groups according to their composition, habit and mode of occur¬ 
rence: an iron-poor light blue coloured group which arc especially 
characteristic of the crystalline schists and an iron-rich dark 
blue coloured group which occur as prominent contituents of 
alkaline igneous rocks. 

The first group is prominently represented by glaucophone and 
its alumina-rich relative gnstakiite, while the second group is rep¬ 
resented by the arfvedsonite-riebeckile series of amphiboles. 

The arfvedsonite-riebcckite series occur in the alkaline igneous 
rocks such as ncpheline syenite, tinguaite and phonolite. Ric- 
beckite was first de.scribed from the granites of the island of 
Socotra. To be classecl here is the hastingsite of the nepheline 
s>Msnites of Ontario. Crossite. an alkali amphibole in the crystal¬ 
line schists of Berkeley, California, is distinguished by possessing 
an optic axial plane normal to the plane of symmetry. Barke- 
vikite, related to arfvedsonite is a brown pleochroic amphibole 
originally described from Barkevik (Norway). 

The three minerals of the aenigmatite group, viz., aenigmatite, 
ros«>nite and rhoenite are usually classed as triclinic amphiboles. 

See also Horn hie vde and Tremolite. 

(C. E. T.) 
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AMPHIBOLITE 

AMPHffiOLITE, in petrology the name pvcn to a gray, 
green or black, typically nonschistose rock consisting mainly of 
amphibole and a felspar of the plagioclasc group, the use of the 
term being restricted, however, to rocks of metamorphic origin. 
Tlie term may be contrasted with hornblende schist, which U of 
identical composition but possesses a well-deftned schistose struc¬ 
ture as compared with the granoblastic unfoliatcd structure of 
the amphibolite. As is the case with most petrological terms the 
exact connotation is not very strictly defined, and some authors 
reserve the term hornblende schist for schistos^e rocks built up 
essentially of amphibole. As accessory constituents may be noted 
a red lime-magnesia-iron garnet, epidote, zoisite, green pyroxene, 
Bcapolite, bioLite, etc. 

The commonest amphibole is the aluminous monoclinic horn¬ 
blende. Other varieties, however, occur, such as tremolite, actino- 
lite, the soda amphibole glaucophane and, more rarely still, cross- 
ite. The magnesia-iron amphiboles of the cummingtonite-grilner- 
ite series, and the rhombic amphiboles anthophyllite and gedrite 
form essential constituents of certain amphibolites. The usual 
plagioclasc felspar is an andesine or labradorite; in this zoning 
and lamellar twinning are often less marked than in the felspars 
of igneous rocks. 

The amphibolites are typical rocks of the metamorphic group 
and as such attain a large development in all regions of crystalline 
schists and gneisses as in the old preCambrian shields and in met¬ 
amorphic areas of later date. They occur principally in stocks 
or bosses representing basic igneous intrusions, or as long, narrow 
strips intercolated among outcrops of other metamorphic rocks. 
Genetically they fall into two groups, the ortho-amphibolites, 
which are transmuted igneous rocks, and the para-amphibolites, 
the metamorphic representatives of sedimentary rocks. The for¬ 
mer are much the more common, and of these the greater num¬ 
ber are derived without significant change in bulk composition 
from gabbros and doleritcs. Igneous rocks containing much augitc 
l^ass under the conditions prevailing in regional mclamorphism 
where shearing stress is dominant into rocks of thi.s kind, the 
pyro.xene being converted to amphibole often with separation of 
iron ores and sphene. From more alkaline basic rocks the soda 
amphibole, glaucophane, is produced. 

Plagioclasc felspar is recrystallized with or without separation 
of some of the anorthite molecule as epidote or zoisite according 
to the grade of metamorphism imposed. The rock may thus be 
completely transformed into a granoblastic aggregate of new- 
formed minerals with entire loss of all igneous textures. Fre¬ 
quently, however, this transformation is only partial, and exami¬ 
nation of a large number of specimens reveals a series of inlcrmc!- 
diate or transitional stages, proving conclusively the nature of the 
processes at work. 

The sedimentary amphibolites or para-amphibolites, less com¬ 
mon than those above described, are frequent in some districts, 
such as the northern Alps, southern highlands of Scotland, Green 
mountains, U.S.A. Many of them have been ash beds, and their 
conversion into hornblende schists follows exactly similar stages 
to those exemplified by basic crystalline igneous rocks. Others 
have been graywackes of varied composition with epidote, chlo¬ 
rite, felspar, quartz, iron oxides, etc., and may have been mixed 
with volcanic materials, or may be partly derived from the disin¬ 
tegration of basic rocks. When they are most metamorphosed 
they are often very hard to distinguish from igneous hornblende 
schists; yet they rarely fail to reveal signs of bedding, pebbly 
.structure, sedimentary banding and gradual transition into un¬ 
doubtedly sedimentary types of gneiss and schist. 

Impure dolomitic limestones yield on metamorphism para- 
amphibolites strikingly similar to some ortho-amphibolites. By mu¬ 
tual reaction of chlorite, kaolin, calcite and dolomite amphiboles 
and plagioclase felspars are produced. The original nature of these 
highly altered rocks, however, is frequently displayed in the rapid 
variation in mineral composition followed across the strike, corre¬ 
sponding to initial iahomogeneity of the original sediment. Amphi¬ 
bolites of this type are common in the Haliburton-Bancroft area 
of Ontario, where they occur, together with ortbo-amphibolites, 
as enclosures in the Laurentian gneiss. (C. E. T.) 


AMPHIBOLOGY or ABiPHIBOLY^ ift logic, A verbal 
fallacy arising from ambiguity in the grammatical structure of a 
sentence (Aristotle, Organon, Soph. EL, ch. iv.). It occurs fre¬ 
quently in poetry, owing to the alteration for metrical reasons 
of the natural order of words; Jevons quotes as an example 
Shakespeare, Henry VI: “The duke yet lives that Henry shall 
depose. ” The success of ancient oracles was largely due to skill 
in amphibology. 

AMPHICTYONY, an association of ancient Greek com¬ 
munities centring in a shrine (from the Greek d/i<^nfcriom, 
“dw’ellers around”). As the extant sources do not define the term, 
and as they apply it to but five or six associations, the majority 
of which are little known, modem scholars are in doubt as to the 
essential character of the in.stitution, and hesitate therefore to 
extend the name beyond this limited list. The word itself indi¬ 
cates that the association primarily comprised neighbours, though 
the Delphic nmphictyony came to include distant communities. 
Neighbouring communities chose the sanctuary of some deity 
at which to hold their periodical festival for worship and their 
fair for the interchange of goods. If the limited use of the word 
according to our sources is not purely accidental, at all events 
there were many Greek leagues, not expressly termed amphic- 
tyonies, which h.id the charactcri.stics here stated. Tlie Delian 
amphictyony reached the height of its splendour early in the 7th 
centuiy B.c. The “Hymn to the Delian Apollo,” composed about 
that time, celebrates the gathering of the lonians at the shrine of 
their god on the island of Delos, to worship him with music, 
dancing and gymnastic contests. Peisistratus, taking possession of 
Delos, seems to have used the sanctuary as a means of extending 
his political influence. When, after the great war with Persia, the 
Aegean cities, under the leadership of Athens, united in a league 
(477 B.C.), they chose as its centre the temple of the Delian 
Apollo. How far the institutions of the Delian confederacy were 
based upon the am[)hictyonic organization cannot be determined. 

The removal of the treasury to Athens in 454 B.c. deprived 
Delos of political importance. In 426 b.c. the Athenians instituted 
a great festival to be held under their presidency every four years 
(Tliuc. iii, 104). At the end of the Peloponnesian War Athens 
was perived of Delo.s, but it appears to have regained control 
after the victory of Cnidus (304 b.c.). The affairs of the temple 
were managed by a board of five Athenian amphictyons, assisted 
by some Delian officials; and in the 4th century we again hear 
of a council in addition to the board. At thi.s time the amphic¬ 
tyony is known to have embraced both the Athenians and the 
inhabitants of the Cycla(le.s; but a strong Delian party bitterly 
opposed Athenian rule, which came to an end with the supremacy 
of Macedon. The dissolution of the amphictyony soon followed. 

Far more famous is the Delphic amphictyony. It was originally 
composed of 12 tribes dwelling round Thermopylae—^the Thes¬ 
salians, Boeotians, Dorians, lonians, Perrhaebians, Magnetos, 
Locrians, Oetaeans, Phthiotes, Malians. Phocians and Dolopians. 
The name of the council (Pulaia) and of one set of deputies 
ipulagorai), together with the importance of the .temple of Dem- 
cter at Anthela, near Thermopylae, suggests that this shrine was 
the original centre of the association. How and when Delphi 
became the centre is uncertain. The council of the league included 
deputie.s of two different kinds —ptdagorai and hieomnemones. 
The latter were 24 in number, two from each tribe. Originally 
made up of neighbours, the league in time admitted the Dorians 
of the Peloponnese and the Athenians (as lonians) must have 
entered before the first Sacred War. Henceforth Athens monopo¬ 
lized one of the two Ionian votes, while the other passed in 
rotation among the remaining Ionic, perhaps only among the 
Euboeic, cities. In the same way Doris held one Dorian vote 
and the other passed in rotation among the Dorian cities of 
Peloponnesus; and the east and west Locrians came to have 
one each. After the second Sacred War, Macedon took the place 
of the Phocians and the Delphians partially displaced the Perrhae- 
btans and Dolopians. 

In the following century the Aetolians gained such dominance 
in the amphictyony as to convert the council into an organ of 
their league. They were never formally admitted to membership, 
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()ul maintained their supremacy in the council by controlling the 
votes of their allies, who—called Aetolians in the inscriptions— 
were often in the majority. They made no material change in its 
(omposition, which, accordinKly, alter the dis.solulion of their 
league by the Romans is found to be nearly as it was after the 
se(ond Sacred War. A few minor changes were introduced under 
the supremacy of the Roman republic; Augustus increased the 
number of vote.s to and distributed them according to his 
t)lea:sure. Jn the age of the Antonines the association was still in 
existence. 

^Pfie hieromni'moncs of the 7 'hessalians, who held the presidency, 
were elected, but the oliice was ordinarily, as at Athens, filled by 
lot. As a rule they were renewed annually. Each hirromncmoti 
was aicompanied by two pulaKorai, elected .semi-annually. On 
one occn.sion Athens i.s known to have sent three. The fiirro- 
mnrmoni's were formally superior, but being usually mediocrities, 
readily became the tools of the pulm^orui, who were orators and 
statesmen, llie latter are rightly given cretlit for the acts of the 
council; it was the puluf^orni who set a price on the head of the 
traitor Ephialtes (Heroil. vii, 213), and who, on the motion of 
'rhemistocles, rejected the proposition of Laiedaernon for the 
expulsion of the slates whidi had sided with Persia. The puhiiiorai 
had a right to propose measures and to take jiart in the delibera- 
lion.s. 'Fhe hitnimncnion, however, cast the vote of his com¬ 
munity, though in the recor<l his two pulti^orai were rnaile ecjually 
responsible for it. 'fhe infererue is that the vote was determined 
hy a majority of (he three deputies. The council decided all 
(juestions which fell within its conipeteme. Matters of greater 
iinportatue, as the levy of an extraordinary line on a stale or the 
declaration of a hiacred war, it jiresented in the form of a resolu¬ 
tion (o an assembly, composed of the deputies, the amphiclyonic 
priest.s, and any other citizens of the league w'ho chained to he 
present. 'Hiis assemlily was relatively unimportant, how'cver, and 
is mentioned by only two authorities. 

dlie amphictyons met both in (he spring and in the autumn at 
Delphi and at Thermopylae. The meeting at Thermopylae fol¬ 
lowed that at Delphi. The primary function of the count il was to 
administer the temporal affairs of the two shrines. The duty of the 
hierotnuemotu’s was to inspect periodically the sacred lands, to 
punish those who eruruached, and to see that (he tenants rendered 
their c|uota of produce; and tlie council held the slates resiionsible 
for the performance of such duties by their deputies. Another task 
of the council was to supervise the Irea.sury, to protect it from 
thieves, to increase tht; capital by investment and to control the 
expenditure. We fiiul il contracting for the rebuilding of the Del¬ 
phic temple after it had been destroyed by hre, adorning the in¬ 
terior with statues and pictures, inscribing the proverbs of the 
Seven Sages on the walls, bestowing crowns on benefactors of the 
god, preparing for the Tythian games, awarding the prizes and 
issuing coins. A law of great interest imposed an oath ujam the 
members of the league not to destroy an amfihictyonic city or to 
cut it off from running water in war or peace; but to wage war 
U})on those who transgressed this ordinance, and to punish any 
others who sought to injure the god. In this regulation, which was 
intended to mitigate the u.sages of war anumg the members of the 
league, we have one of the origins ot CIreek interstate lawc It was 
also unlawful to Icwy tolls on pilgrims to the shrines. Other regu¬ 
lations were made to secure peace at the time of the festival, and 
occasionally the council was called upon to arbitrate in a dispute; 
but no provision was made to compel arbitration. 

For the enforcement of such laws it was nece.ssary that the 
council should have judicial power. As jurors the deputies took an 
oath to deride according to law or, in cases not covered by law, 
according to their best judgment. The earliest known penalty 
indicted was the destruction of Cri.sa for having levied tolls 
on pilgrims. This offense was the cause of the first Sacred War. 
The second and third Sacred Wars, fought in the 4th century b.c., 
were waged hy the amphictyons against the Phocians and the 
Amphissacans respectively for trespassing on the sacred lands. 
The council fined the Dolopians for piracy, and the Lacedae¬ 
monians for having occupied the citadel of Thebes in time of 
peace. 


The judgments of the council were .sometimes considered un¬ 
fair, and were defied by the states aftected. The Lacedaemonians 
refu.sed to pay (he fine above mentioned; the Athenians protested 
against the treatment of Amj)hi.ssa, and were slow in accepting the 
decisions given under the inlluencc of Mneedon. The inability of 
the council to enforce its resolutions was chiefly due to its compo¬ 
sition; the majority of the communities represented were even 
in combination no match for individual cities like Athens, Sparta 
or 7 'hehes. .\s in the League of Nations ((/.v.), the support of the 
“great powers'’ was nece.ssary if more than moral intluence was 
to be emiilcjyed. Hut the moral intluence was usually powerful. 

In addition to these associations there was an amphictyony of 
Onchestus and an amphictyony of Argos of which Epidaurus and 
Acgina were members. 

ItiHi.ioe.KAiMiv.- E. A. Freeman, History of Federal Government in 
Greet r and Italy (i»(j 5 ); VV. S. Ferguson, “Delian Amiihictyony,” in 
t lassnal Review S(h6mann-Lip.siu.s, Griechische Alterhiimer 

(190J); K. Hourguet, L’Adtninist ration financihe du sanctuaire 
pythiqur au IV>' sieele avant J.~C. (1905). See also Bulletin de corre- 
spondnnee hellenique; L. Whibley, Companion to Greek Studies (1916), 
with useful bibliography, 

AMPHILOCHUS (am-fil'cj-kus), in Greek legend, a famous 
seer, son of Amphiaraus and Eriiihyle and brother of Alcmaeon. 
According to some, he as.sisted in the murder of Eriphyle, which, 
according to others, w'as carried out by Alcmaeon alone. He 
took part in (he e.xpedition of the Epigoni against Thebes and 
in the Trojan war. Alter the fall of Troy he founded, in cem- 
Jutulicm with Mop.sus, another famous seer, the oracle of Mallos 
in Cilicia. The (wo seers afterwards fought for its possession, 
and both were slain in the combat. Amphilochus is also .said to 
have heten killed by Ajiollo (Strabo xiv, 675. 67b). According 
to another .story, he returned to Argos from Troy, but. being 
dis.satistied, left it for Acarnania, where he founded Amphi- 
lochian Argos on the Ambracian gulf. He was worshipped at 
Orpcjpus, Athens and Sparta. 

Sec Strabo xiv, pp. 675, G76; TIuicydicle.s ii, 08 ; Pau.sanias i, .^4, 
iii, 

AMPHINEURA, group of marine invertebrate animals con¬ 
stituting a class of the Mollusca the majority with a 

shell of «‘ight Iran.-.verse j)latcs. A much .smaller number are de¬ 
void of a shell and have the general apj)earance worms. l!p 
to the pre.sent upwards of i .?o genera of these animals have been 
described. They are all se(]cnlar\'. .slow-mo\ ing creatures usually 
<»f insignificant size, and are generally found in shallow water. 
Until recent years it was cu.^tomary to regard the class as divisible 
into two orders, the shell-bearing Chitons or Polyplacophora and 
the wonn-like Solenogaslres or Aplacophora. The Chitons are 
divided into three suborders according to the structure of the 
shell, and the Solcnogastres into two .suborders, the Neomenio- 
morpha and Chaetoderniomorpha. Some zoologists, however, re¬ 
gard the Solenogastres as more closely allied to certain groups of 
primitive worms (Hlatyhclrnia, Archiannclida) than to the Mol¬ 
lusca. J. Thiele (ig25j has accordingly removed them from the 
Mollusca. in which they were placed by Spengel and Ray Lan- 
kestcr. Tlie name Am[)hineura, which w-as used to designate the 
Chitons and Solencigaslres collec tively, is therefore abandoned by 
Thiele and the older name Loricata has been revived for the 
('hitons, which are still treated by ITiiele as a class of the Mol¬ 
lusca. In this article the Solenogastres are included in the Mol¬ 
lusca and the unity of the Amphincura is upheld; but the question 
of the relationships of the Solenogastres cannot be regarded as 
finally settled. (See below.) 

llic Chitons are elongate, rather flattened animals, rarely ex¬ 
ceeding a few inches in length. Cryptochiton stclleri attains a 
length of 8 in., and the, smallest forms barely exceed half an 
inch when fully grown. The overlapping plates of the shell give 
them the appearance of wood lice, a comfiarison perhaps more 
accurate than that involved in the German name Kdfcrschneckcn, 
or “beetle-snails.” The outer covering of the animal constitutes 
the “mantle” on (he upper surface and sides. On the lower sur¬ 
face it forms the solid and muscular foot. (See Mollusca.) 
The cells of the mantle secrete the eight calcareous plates of the 
shell. In most genera of Chitons the .separate valve.s are articu- 
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latfd together, though with enough freedom to enable the animal 
to roll up into a ball like a wood-louse. The plates are pierced 
by a number of branching canals through which nerves pass to 
end on the surface of the shell in peculiar sense organs knowm 
as “shell-eyes.” In some forms the shell becomes covered by the 
mantle. This is well seen in the large Cryptochiton stclleri of the . 
north-east Pacific. The mantle al.so secretes horny or calcified 



Fig 1 - THE OVERLAPPING PLATES OP THE SHELL OF CHITON SP., 
ONE OK THE SHELL BEARING AMPHINEURA 


spicules. These are found at the edge of the mantle (girdlef, 
where it projects beyond the shell. In Tonicia and other genera 
the spicules are so large and numerous that they give the animal 
a rough and shaggy ajipearance. The tavity of the mouth con¬ 
tains the radula {see Mollusca) or rasping tongue. The ali¬ 
mentary canal extends in a straight line from the mouth to the 
anus, which is siluati'd at the posterior end of the body. It re¬ 
ceives the ducts of the mucous and .salivary glands and of the 
liver. The heart occupies a position in the middle line at the 
posterior end. .A single aorta leads the blood from the heart, and 
it is eventually collected for ox>’genation into two large cavities 
(sinuses). From these it passes to the gills, which project from 
the adjacent body-wall into the cavity formed by the edge of the 
mantle, where it overhangs the sides. The gills vary in number 
from 4 to 80. There are two kidneys, one on each side of the 
body. Their external apertures are at the posterior end of the 
body, and at their inner end they open into the pericardium (the 
cavity surrounding the heart). The nervous system consists of 
four main nerve trunks joined by transverse commissures and, 
unlike the main nerve cords of Gastropoda and other molluscs, is 
largely without ganglia. The sexes are separate in the Chitons. The 
ovary and testis have no communication with the pericardium as 
they have in the Solenogastres. The ova and spermatozoa are 
passed to the exterior by a pair of gonoducts. 

Regarded as molluscs, the Solenogastres are mainly charac¬ 
terized by the loss of the shell, the substantial reduction or loss 


of the foot, and the fact that there are no separate ^jenerativc 
ducts. The gonad (ovary or te.stis) opens into the j^ericardium 
and the ova or spermatozoa are discharged by the kidneys. The 
gills arc concentrated in a posterior cavity (cloaca). In Neo- 
mcniii and its allies there is, on the under surface of the body, 
a groove w'hich is interpreted as the line of junction between 
the tw'o edges of the mantle which have grown round the sides. 
In the Chaetodermatidac this groove is absent, and the animal 
is entirely cylindrical. 

The <*mbryoJogical develojimcnt of the Solenogastres is still im¬ 
perfectly known; hut, as far as it has been studied, it is held to 
endorse the concIu.sion that these animals are more nearly allied 
to certain groups of worms than to the Mollusca. 

As a class the Amphineura have a world-wide distribution; 
but. while some genera (e.g., Lt'pido pie urns) are found in nearly 
all seas, others ha\ e a more local¬ 
ized occurreiue. 'Fhe oldest fossil 
chitons are found in the Or¬ 
dovician. Their evolutionary his¬ 
tory has been uneventful, no very 
marked departure from (he 
main type of shell-structure be¬ 
ing recorded. The Solenogastres 
lia\e not so far been recognized 
Fig 2, -VENTRAL view of A spec- as fossils. Both the chitons and 
■ MEN OF NLOMLNIA cARiNATA, ,SolenogastTcs are sluggish 
NATURAL SIZE anioials, creeping slowly about to 

no great distance. The chitons arc found on or under rocks and 
stones. The i hemical constitution of the rock is of small impor¬ 
tance in determining the occurrence of these animals. They 
prefer a smooth surface anti are usuall>' found on rocks that 
weather to such a condition. Ashby found the greatest numbers 
(»n pure granite, “counting over 70 specimens of Isehnoradsia on 
:i single rock no larger than a dinner plate.” Neomenio and its 
allies live on corals and hydroids, while Chaetodenna prefers 
muddy and oozy bottoms. Some members of the class are found 
at very great depths. e.,e., Lepto( hiton !ie?tt/ins in 2..^00 fathoms 
(“Challenger"); but most of thr'in live in shallow littoral waters. 
The chitons are mainly herbivorous and browse on the Algae that 
adhere to rocks. The members of the Neomeniidae which live on 
corahs and hydroids feed on (ho.se organi.sms and are thus car¬ 
nivorous. Free-living Neomeniomorpha such as ProParamrnia 
•ire probably more aggressive and active in their feeding-habits. 
Chaetodenna and its allies feed on minute organisms such as 
Protozoa, etc. 

The lack of satisfactory evidence as to the development of the 
Solenogastres makes it difTicull to assess their relationships. The 
structural fx*culiarities on which Thiele. Odhner and others have 
relied in removing the.se animals from the mollu.se lead us to be¬ 
lieve that their atlmitv with the chitons may not he so close as 
was lormerly believed. But a critical test of their relationships 
can only be jxovided by a study of their development. 

For the relationship of the Amphineura to the other groups of 
Mollusca, see Mollusca. 

Bibliograpiiv.—P. PclsenecT, “The Mollusca” in Lankestcr’s 7 'rra- 
lise on Zoology (1905) ; O. Hammcr.stcn and J. Runnstrom, Zoolog. 
Jahrhuch (1924); K. von Zittcl, Grundzuge der Palaozoologie 
(1924); J. Thiele, “Solenogastres” and “Loricata” in KUkcnthal 
and Krumbach’s J/andhuc.h drr Zoologie (1925); FJ. Ashby, Re.pt. 
Australas. Assocn. Adv. Science 17 (1926). (G. C. R.) 

AMPHION and ZETHUS, in Greek mythology, the twin 
sons of Zeus by Antioix!. When children, they were exposed on 
Mt. Cithaeron, but were found and brought up by a shepherd. 
Amphion became a great singer and musician, Zethus a hunter 
and herdsman. After punishing Lycus and Dirce for cruel treat¬ 
ment of Antiope (q.v.), they built and fortified Thebes, huge 
blocks of stone forming themselves into walls at the sound of 
Ainphion’s lyre. Amphion married Niobe, and killed himself 
after the loss of his wife and children (Ovid, Metam.y vi. 270). 

AMPHIOXUS or LANCELET, a small, marine creature, 
neither fish nor worm, but something between the two, which is 
the simplest example of the Vertebrate tyjx; of structure. It was 
first discovered on the coast of Cornwall, and a preserved 
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(REALLY ON THE RIGHT SIDE) AND THE ASYMMETRICAL CONNECTION BETWEEN THE RIGHT METAPLEUR AND THE CAUDAL FIN. THE 
DRAWING IS slightly ALTERED FROM KIRKALDY 


SfK’rimrn sent to Pallas, who was unai quaintcd with its lively 
movements, was destrihed by him in 1774 as a .sIub. Umax 
Inncrolatiis. Couch rediscovered it in 1H31, and his sjU'cimen 
was destrilu’d and figured by ^'arrell in 1S3O under the title 
Amphioxus Uvicrolnius {Brit. Fishes, vo\. ii ). 

Characteristics.—The body of Amphioxus rarely exceeds 
?Un. in lejiKth. It is laterally compres.sed and tapered at each 
ext remit y. From end to end above the alimentary canal rims a 
solid, elastic rod, the notochord, which plays an important part 
in the animal's nnm-ments. On each .side of it run imwerful 
longitudinal muscles, which are divided up into chevron-like 
segments, the myoiornes, like the muscle-tlnkes of a whiting. 
Above the notochord lies a nerve-cord, corresponding to the 
s{>inal cord of Vertebrates, and giving origin, like it, to alternate 
pairs of sensory and motor nerves, which, however, remain dis- 
timt, and do not unite to form complex structures like the spinal 
nerves, with their double roots, in Vertebrates. There is, more¬ 
over, no cenlrali/ed brain in front, and no trace of paired olfac¬ 
tory, optic and auditory .sense-organs and nerves. Jaws, teeth 
and oth(‘i prehensile organs are lacking, as well as skull, vertebral 
cartilages and pairial limbs or tins. The circular, contractile 
mouth lies at the back of a preoral de|)re.ssion. the buccal cavity, 
on the underside of the snout. This cavity is fringed behind and 
on each side by stiff processes or cirri, proxaded with a solid, 
jointed, internal skeleton. They are callable of spreading out¬ 
wards. thus freely ojxning the buccal cavity, or of bending in¬ 
wards, when they overhif) the entrance with a protective grating. 
A circlet of true, sensitive tentacles lies just inside the circular 
mouth. The cheeks of the buccal cavity are be.set inside with 
parallel ciliated ridges, which are offsets from a primar>' pair of 
dorso-lateral ridges, diverging behind around the mouth, and 
converging forwards to surround an asymmetrical cilio-glandular 
depre.s,sion known a.s IJatschek's pit. The entire organ is known 
as the wheel orftan. Its ciliary action is directed backwards 
towards the mouth. The alimentary canal is described below. 

ClasslAcation.—There has been a tendency to include Amphi- 
oxn.v within the Vi^rtebrata as . 4 rran)<j, but this procedure exagger¬ 
ates the resemblances of Amphioxus to the Vertebrates, since in 
all the essentials of its life and organization, as distinct from 
superficial form, Amphioxus is much more intimately related to 
the Tunicata (<7.v.), and constitutes with them a wclWelined 
group, termed by Balfour Protochordata, the distinctive feature.^ 
of which lie in the feeding-mechanism described below. The 
differences between Amphioxus and the Tunicata are chiefly that 
Amphioxus retains its notochord and pow'crs of locomotion 
throughout life, w^hilc in Tunicata these are mostly restricted to 
the larval stage, and the notochord itself is confined to the tail. 
Bulanoglossus ((/.tv), which in certain respects foreshadows 
AiHphioxtis, stands at a much lower plane of laitneral organization, 


and, W'ilh the Pterobranchia (q.v.), possesses mere rudiments of 
the characteristic notochord and neural canal. Thus the {losition 
of Amphioxus w'ithin the phylum Chordata is indicated by the 
following classification: 


I. Ih'michordata | 

II. Protoi hordatii ( 


III. Vertebrata ( = Craniata). 


CnORDATA 

I. PUrobraruiiiii, e.g., Ccphalodiscus. 
i. l-'.iiteropneusla, c.g., Balanoglossus. 
X. Tunicata ( -Urochorda). 

Cei)lialui‘lior(la, c.g., Amphioxus. 


There arc good reasons for regarding the.se three sub-phyla as 
marking successive stages in the progressive evolution of the 
Chordata, although in its possession of protoncphridial excretory 
organs Amphioxus retains an archaic larval character (c/. Actmo- 
trocha ) which has been lost by all other Chordata. 

In the latest revision of the Cephalochorda (Franz, jcj.12) two 
genera oidy are recognized, Branchiostoma (^Amphioxus) and 
Asymmetron (see below). Which is primitive? Franz decides 
in favour of Amphioxus; but, if their relationship with Tunieates 
is borne in mind, the unpaired gonad.s, the .small size (9-iomm.) 
at sexual maturity, and the freijuent presence of a caudal 
appendage in Asymmetron enable us to recognize in this form 
a iiossible stage of transition from a neotenie Ascidian towards 
Amphioxus, the unsegmented caudal appendage (which supports 
a well-marked caudal tin in the pelagic lar\^a) being a vestige of 
the Ascidian larval (ail. The relations of the metapleural ridges 
and ventral fin-fold are consistent with this view, since it is 
generally admitted that the continuity of these .structures in 
Asymmetron, though one-sided, is more primitive than the dis¬ 
continuity in Amphioxus. The species of Asymmetron fall into 
two groups according to the presence or absence of the caudal 
appendage, the second group correspionding wath the genus Ilctero- 
pleuron of Kirkaldy; but the variations of a vestigial organ fur¬ 
nish an insecure basis for a definite division of the genus. 

I. Asymmetron, Andrews (Tattersall)—Gonads on right side 
only; left metapleur distinct, the right continuous with the 
ventral fin. 

A—with a distinct caudal ap{x*ndage. Species: lucayanum (62- 
71 myotomes), Bahamas, Zanzibar to Philippines; macricandatum 
(58-66), Florida; raudatum (60-64), Louisiade archipelago; 
orientale (63-69), Maldives. 

B—without a caudal appendage. Species: ctUtellum (50-56 
my., notochord unusually prominent behind), E. Africa to Philip¬ 
pines and E, Australia; cingalense (61-64), Ceylon; parvum and 
agassisii (68-70), Maldives; maldivensc (70-76), Maldives and 
Laccadives; bassamm (70-78), S.W. Australia; hectori (84-85), 
New Zealand. 

1. AMtTltoxus, Yattell {t^^Branchiostomaj Costa). Goivads in 
paired series; right and left metapleurs ending symmetrically 
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behind the atriopore; no caudal appendage. Si)ecie3: lanceolatus 
(58-62 my.), European toasts; caribaeus (57-60). Atlantic coasts 
of America; kaeckelii ( 59 -<> 0 , Ceylon; belchm (63-66), E. 
Africa to Japan and Queensland; calijomiensis (64-69), Califor¬ 
nia; itidkus (69-71) (snout elongated), Indian Ocean; capensis 
(74-76), S. Africa; elongatus (77-80), Pacific coast of S. America. 

Habits .—Amphioxiis burrows in loose sand, into which it dives 
with amazing rapidity. It projects its snout above the surface, and 
remains perfectly still unless disturlied, when it darts out of the 
sand, gyTates wildly about in zig-zag fashion for a few' seconds, 
and then plunges head-first in again. Except for these brief 
moments of activity, its habits arc as sedentary us those of a 
fixed Ascidian. Asymtnetron has similar habits, but A. iucayanum 
appears to be actively pelagic at night. 

Feeding Mechanism .—Amphioxiis agrees with the Tunicata, 
and differs from all other Chordata, in certain characteristic 
modifications of the front part of the alimentary canal or 
pharynx for the collection of minute floating organisms (micro¬ 
plankton) as food. The canal itself in Amphioxiis runs straight 
from mouth to anus, the latter being situated vcntrally a short 
di.stancc from the posterior extremity of the body, to the left of 
the ventral tin (in Tunicata also the anus is left-.sidcd, but dorsal). 
The long, dilated pharynx is succeeded by a narrow gastro¬ 
intestinal region, provided in front with a hepatic caecum pro¬ 
jecting forwards on the right side. There is no distinct stomach. 
The entire side-walls of the pharynx, and the body-wall invest¬ 
ing it, are pierced by a paired series of close-.sct C-shaped or 
tongue-barred gill-slits, each of which extends obliquely back¬ 
wards, anti is (livideti up into smaller perforations, firstly by 
fusion of the apex of the tongue-bar wath the ventral wall of the 



Amu ANDAIWS, “AN UHDtSCAIBfO ACAAMIATK ASyUNSTAON lUCAYANUH- IN ••TODie« VON 
THE NIOLOQICAL LABOVATOVY or JOHNt HOPKINS 0 NIYEIISITT. “ BY PCBMfVSION Of THK 
JOHNS HOPKINS PHESS 


FlO. 2 —DEVELOPMENT OF THE CAUDAL APPENDAGE OF ASYMMETRON 
LUCAYANUM BY ATROPHY OF THE PRIMITIVE CAUDAL FIN OF THE LARVA 

A. Lafv* of 6 mm. with 22 flill-*llti. no Meoum and Atrlvm vnploied 
yontrally 

B. Immature specimen with 27 oill-slits. small caecum end closed «trlum 

C. Mature adult of 14 mm. with 28 gonads 

Note the Incipient development In C of a secondary caudal fin In the postanAl 
region of the myolomei repreeanting normal "caudal fin" of Amphioaus 


pair of cpibranchial flaps (the subatrial ridges). This fusion is 
incomplete behind, leaving an aperture, the atriopore, situated 
ventrally, midway between pharynx and anus. The metapleurs 
are a pxiir of vcntro-laleral ridge.s on the outer surface of the 
atrial w’all. 

The narrow roof and floor of the pharynx are grooved longi¬ 
tudinally. The ventral groove or endostyle is beset with rows 
of gland-cells, and between them 
I ] ^^^^.^bwccai CAvin runs a median tract of cells 
r bearing long flagella. Its lateral 

Iwl pmanyni margins are finely ciliated, and 

A||n diverge in front to encircle the 

/ J N. pharynx inside the mouth as a 

^ twwsrYLs peripharyngeal hands. 

\ {jnb j These bands bend backwards dor- 

c: .sally and merge into the cilia* 

ip.j |i tion of the upper or epipharyn- 

\M 1 ^ i _ ‘-IVIB groove, which leads into the 

u 1oesophagus. It is in fact the food- 
llr s :: groove, and the rest of the 

(t \ *««>«>** pharynx is a collecting apparatus 

\(A to supply it. 

\\ f - -- WTicn is at rest, its 

U ^ mouth ojK'iis, and the cilia of 

Hvj its numerous gill-slits set up a 

y current which flows steadily in 

r» through mouth and pharynx, and 

\ through atrium and atrio- 

-- pore. At the same time the en- 

BAN*t)Ea AMPHioKUfi-" doslyle fwurs out a stream of 

Fig. 3 - -AMPHIOXUS lanceola- mucilage, the greater part of 
TUs LAID OPEN VENTRALLY which is flicked out of the groove 

Exposing tho organs which project Hcht an<l left on to the sule-walU 

tine with liver, caecum directed for- of the pharVtlX, and IS thcrc 
wards, row of gonadi in each iide- swept Upwards in the form of fiar- 
allel longitudinal strings by the 
action of cilia coating the internal surface of the gill-bars. In this 
way the fenestrated walls of the pharynx are traversed by a 
moving succession of slimy threads, Food-{>articles entering with 
(he water are sooner or later entangled in the mucilage and rolled 
upwards into the ejiipharyngeal groove which concentrates them 
and conveys them as a continuous food-rope backwards into the 
digestive p,art of the canal. 

The physiology of digestion is described by E. J. W. Barrington 
f 19.57)- 

Reproduction.—The sexes are separate. The gonads arise 


as jiouches from the lower end.s of the myolomes, and jirojert 
into the atrium. At the breeding season the pouches hurst, and 
the sexual elements pass through the atrium to the exterior, 
where fertilization takes place. 

Development,—On account of its relative yolklessness, the 
fertilized egg of Amphioxiis jtrovidcs a typical example of total 
and regular segmentation, and of gastrulation. by invagination. 
Notochord and neural canal (the latter enclosing the bla.stofxire) 
are developed as in the lower Vertebrates. Paired mesoblastic 
somites arise as outgrowths, from the embryonic endoderm, and 
divide into the myotomes above and visceral elements below 
which unite to form the jKTivisceral coelom. A primitive tripartite 
arrangement of the coelom is recognizable, as in Bdanoglossus, 
the myotomes and perivisceral elements being derivatives of the 
third primitive or trunk segment (MacBridc), The first primitive 
segment is cut off from the blind extremity of the archenteron as 
a single vesicle, which divides into two, the right half exixinding 
as the head-cavity, while the left, which acquires an opening to 
the exterior, becomes reduced to form Hatschek’s pit. Ita aper- 


.slit, and then by subdivision of the half-gill-slits into stigmata by 
outgrowth of synapticulae from the tongue-bars. The edges of 
all the perforations are strongly ciliated and lash outwards 
through the body-wall. To protect the fenestrated walls from 
injury, the whole pharyngeal region is sunk beneath the general 
level, and enclosed within a perihranchial chamber or atrium by 
downgrowth of the muscular body-wall and ventral fusion of a | 


lure is clearly homologous with the proboscis pore of Balano- 
ghssus and the water-pore of Echinoderm larvae. It is surrounded 
in the larva by a peculiarly ciliated patch, known as the preoral 
pit, which subsequently develops into the wheel-organ of the adult. 
Goodrich has given good reasons for regarding this organ as 
equivalent to the anterior part, at any rate, of the Vertebrate 
hypophysis. 
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Amphioxus hatches at about the eij?hlh hou; after fertilization 
aN a ciliated embryo, with the neural folds, notochord and first 
few mesoblastic somites established, but without mouth or anus. 
'I’he ciliated embryo elonj^ales rapidly with the formation of 
•■idditional somites, and at al,)Out the 36th hour passes into the 
first larval stage, characterized by perforation of the mouth, 
fir.st gill-slit and anus This stage is curiously asymmetrical, the 
mouth and single gill-slit being situated opposite one another to 
left and right. 'I'hc mouth beconu's enormously di>tended along 
the left side, while new gill-slits arise on the right side up to as 
many as i.p Subse(|uently (metamorphosis .stage) the last six of 
these, as well as the first one, close up, and the remainder rotate 
below to their permanent {>osition on the left side, while a nt‘w 
series arises above the first to replace it on the right. At the 
same time the mouth rotates forwards to a median position. 

Various theories have been j'ut, forward to account for this 
temporary di.sfortion. The pre.sent writer suggests that it is the 
< onscfjuence of a secondary reduc tion of yolk in the c*gg. accom- 
jianied by pre-mat Lire- hatching, which has entailed the improvisa¬ 
tion of a temporary feeding mechanism, the basis of which appears 
to he the enlargement and spec iai ciliation of the mouth and an 
adaptation of the club-shaped gland for the supply of mucilage. 



Showing tha large left-iidod mouth with Iti clliatod margin and tha oppotita 
tarlai of simple primary gill-slits 

Of great interest are the origin of the endostyle as a V-shaped 
loo\) of the peripharyngeal band, thus recalling the adoral band 
of Echinoderm larvae, vind the development immediately behind 
the endostyle. of the club-shai^cci gland, with two successive in¬ 
ternal orifices on opposite sides of the cndo.style, and a single 
external orifice below the left-sided mouth. Willey regarded this 
gland as a modified gill-cleft. The present writer identifies it 
with certain pharyngeal glands of Appcndicularians, and inter¬ 
prets all of them as highly modified vestiges of the epicardlum or 
budding-organ of Tunicata (y.v.). 


Evolution. — If these view-s are correct, Amphioxus must have 
been derived from sessile ancestors of a primitive Ascidian stock, 
and its elongated form is the result of loss of fixation and retention 
of larval habits, modified by secondary adaptation to an arenic- 
olous life. We have already seen that Asymmetron retains a 
caudal appendage which can be little else than a remnant of the 
Ascidian larval tail, and this accords with its possession of un¬ 
paired gonads as in Ascidians. The secondary symmetrization of 
the gonads in Amphioxus is paralleled in Ascidians themselves 
(Stolidohranchia). The main axis of Chordate evolution may 
thus be regarded as a line of sedentary plankton-feeding organ¬ 
isms, W'hich began with an external apparatus of ciliated tentacles 
and food-grooves, and ended w-ilh an endopharyngeal mechanism 
of gill-.slits and cndo.style. From this Iderohranch-Ascidian line 
linlanu^lossus, Amphioxus and the Appendicularians have been 
given off at different levxds as successive paedomorphic offshoots. 
The line may be carried still farther back to the primitive stalked 
Echinoclerms, to inheritance from which we must ascribe such 
features as the larval form of Balano^lossus (Torndria), Hat- 
schek’s pit and the V-.shajied endostyle of Amphioxus. Assuming 
that the ancestral Echinoderm handed on to its Ilemichordate 
descendants a primitive type fjf Dipleurula larva, the Prolo- 
chordale tadpole may readily have been derived from it by the 
substitution of muscular for ciliary means of progression. The 
adorai band may thus have been the forerunner of the endostyle, 
and the circurnoral ciliated band, with its underlying ner\ous 
.system, of the ciliated neural folds of Vertebrates, which at the 
outset have identical relations to mouth and blastopore. 

That the vertehrata have shared the same ancestry as the Proto- 
chordata, is shown by the retention in vertebrate embryos of 
unequivocal remnants of the Protochordatc feeding mechanism of 
endostyle and tongue-barred gill-.slits, as shown by the details of 
development of the thyroid and thymus glands. 

BiULioGHAPiiY .—.\. Andrrws, “On Asymmetron lucayanum,” 
Stud. Hiol. Lab. Johns Hopkins Vniv., v (1893): A. Willey, 
.■\mpliioxus and thr Ance.stry of Ihc Vet trbrates (1H94) ; J. W. 
Kiikaldy, “ticnera and Species of Branchio-Stomidac,” Q.J.M.S., 
wxvii. (1895) ; K, W. MacBridc, “Formation of the La>crs in Amphi- 
oxu.s, etc.,'' Q.J.M.S., liv. (1900); K. S. tioodrieh, “Excretory Organs 
of .Amphioxus,’’ Q.J.M.S. liv. (1909); J. H. Orton, “Ciliary Mecha- 
ni.sms and Feeding in .Amphioxus, etc.,” Jour. Mar. Hiol. .'l5.v. x. 
(1913); \\ Fran/, “Systemat. Acranier-Sludien.” Zool. Anz. liv. 
(19^2); W. (iarstang, “jMoriihology ot Tunicata and its bearings on 
Ihc Phvlogeny of the Chordata,” Quart. Jour. Micr. Sci. (it)28) ; \’, 
Franz. Znt f. d. Grs Anat. (1927); Fb J. W. Barrington, “Digestive 
S\slem of Amphioxus,” Phil. Trans. (B) 228 (19.0>• (W. Ga.) 

AMPHIPOLIS Cmod Yknt Keui ), ancient city of Mace¬ 
donia, on the east hank of the River Strymon, w'here it emerges 
from Lake C'ercinilis, about 3 mi. from (he sea. Originally a Thra¬ 
cian town, known as ’Ei'vta ' 06 oi ("Nine Roads”), it was colonized 
by Athenians wdth other Greeks under Hagnon in 437 B.C., previ¬ 
ous attempts—in 497, 476 and 465 —ha\ing been unsuccessful. 
It 424 B.c. it surrendered to the Spartan Ilrasidas without resist¬ 
ance. through the negligence of the historian Thucydides, who 
was with the fleet at Thasos. In 422 b.c. Cleon led an unsuccessful 
expedition to recover it; both he and Bra.^ida5 were slain. It was 
to have been rc.storcd to Athens by the peace of Nicias (421) but 
remained long independent. In 357 Philip of Macedon occqiied it 
in spite of Athenian opposition. The importance of Amphipolis 
was due to its command of the bridge over the Strymon. and the 
route from northern Greece (o the Hellespont; it was a depot for 
the gold and silver mines of the district, and for ship-timber. 
Under the early empire it became the headquarters of the Roman 
governor of Macedonia, though independent. Many inscriptions, 
coins, etc., have been found here, and traces of ancient fortifica¬ 
tions and a Roman aqueduct are visible. (Sec S. Cas.son. Mace¬ 
donia^ Thrace and Illvria [1926] and Paulv-Wissowa. s.v.). 

AMPHISBAENA, f he vernacular name for a family of worm¬ 
shaped lizards, and likewise (he generic name of the best known 
genus. The family is represented in Florida and Lower California, 
Mexico. Spain. North Africa and southwestern Asia, but most of 
its members are found in tropical America and Africa 

In these lizards the body is of nearly the .same thickness 
throughout, the tail being very short. The various species range 
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from about six inches to two feet in lerifjth. The head (in which 
the eyes are beneath the scales of the head) is blunt like the tail, 
and it is this superficial resemblance between the head and tail 



Two AMPHISBAENAS. THE TWO-HANDED BIPTS OF MEXICO AND THE j 

BLACK AND WHITE COMMON AMPHISBAENA OF SOUTH AMERICA 

lhat leads the Brazilians to call it the snake with two heads and , 
to the belief that it can move eijually well backward and forward. I 
The name arnphisbaena was applied to a serpent in Greek mythol¬ 
ogy; it implies (hat the animal is able to crawl in either direction. 
The wormlike body-form is correlated with burrowing habits. 
Arnphisbaenas feed on termites, ants and other small subterranean 
animals. Little is known about the breeding habits of these re¬ 
markable creatures. 

The majority of form.s of (he family being wholly limbless, it 
is remarkable to find a genus (Biprs) in western Mexico and 
Lower California with short fore-limbs that appear to sprout from 
the neck like a .small pair of hands. (See Lizard, ) (K. J*. S.) 

AMPHITHEATRE, a building, primarily for entertainments, 
in which (he scats for the spectators surround the stage or arena. 
It is differentiated from the stadium (q.v.) by the fact that its 
shape approximates an ellipse. The amphitheatre was early devel¬ 
oped in the Italian peninsula as the logical building for the local 
gladiatorial combats. The early amphitheatres were built of wood 
and were strictly temporary and it was only in the last century of 
the republic that permanent amphitheatres of stone were erected 
(Pompeii c. 80 n.c.). In Rome an amphitheatre with a stone 
enclosing wall and wooden seats was built in 29 u.c. by C. Statilius 
Taurus. Hut it is the earliest great Roman amphitheatre, the 
Flavian, or Colosseum, that has remained the outstanding and the 
large.st example of the type. It was built by Vespasian and Titus 
upon the site of Nero’s “Golden House.” The Colosseum, as it 
now stands, was completed only after the great fire of 217 a.d., 
when the present upper story, until then of wood, w'as added. The 
dimensions of this amphitheatre are 615 by 510 ft. with an arena 
281 by 177 feet. Its capacity is now estimated at about 50,000, 
the ancient Roman estimates, which varied from 80,000 to 100,- 
000, being manifestly exaggerated. Other great examples of the 
ancient amphitheatre are: the Amphitheatre Castrense in Rome, 
built of brick, probably during the reign of Trajan; the amphi¬ 
theatre at Pompeii already mentioned, 444 by 342 ft.; that at 
Capua, 557 by 458 ft.; that at Verona, 502 by 403 ft., probably of 
the time of Diocletian; that at Pozzuoli, 482 by 383 ft., particu¬ 
larly famous for the ixrrfect preservation of its stage arrange¬ 
ments; and, outside of Italy, those at Nimes and Arles in France; 


Pola in Istria. and Thysdru.s in Africa, all of these approxi¬ 
mately the same size—between 400 and 500 ft. long and between 
300 and 400 ft. wide. Besides these, fragmentary remains arc 
found widely scattered throughout the Roman empire. In Eng¬ 
land. at .‘^ilchester in Hampshire, there is an example in which 
the seats were placed largely on banked up earth. 

In the typical Roman amphitheatre the arena was usually raised 
above an elaborate structure containing cells for wild beasts, stor¬ 
age room, connecting jias.sages and rooms for gladiators, all ingen¬ 
iously arranged to connect by means of many trap doors with the 
arena above (.see illustration of Pozzuoli). Around this arena, and 
separated from it by a high wall, arose the seals of the spectators. 
These were divided by pas.sagcways running around the amphi¬ 
theatre into .several section.^ (maeniana ); the lowest, known as the 
podium, for state ofiicials; the next reserved for the w'ealthy or the 
nobles; and those above for the rest of the populace. Each of 
the.se was divided into wedge shaped seetions (cunei) by radial 
walks and from them many exits (vomitoria) led down to the 
pa.ssage.s below the seat.s and so to (he street, .\fiparcntly seats 
were always reserved, as (hey are usually carefully numbered; and 
tickets of clay bearing the seat numbers have been found. The 
.scats were supported on walls running radially to the exterior 
between which the exit stairs were most ingeniously arranged so 
that the enormous crowds were distributed evenly to the exit 
arches which .surrounded the ground story. In addition, vaulted 
corridors ran elliptically around the tiulside, connecting the various 
radial elements; the arcaded e.xterior was, therefore, a necessary 
and logical exprc.ssion of the const ruction. 

In modern usage (he word am[;hiiheatrc is .sometimes used for 
a theatre or concert hall whose scats surround the central area, 
as, for example, the Albert hall. London, and both the new and 
the old Madison Square Garden in New York. Modern open am¬ 
phitheatres also exist, particularly in connection with the sports of 
the United States, for instance, .Soldier field, Chicago (cap. about 
200.000), Franklin field, Philadeljjhia (cap. 83,000), the Yale 
“bowl” at New Haven (cap. 80,000), the Baltimore “stadium” 
(cap. 78.000) and that at Los Angeles (cap. 75,000). The largest 
of all strui lures of this type, in England is at Wembley, near 
London, which accommodates 25.000 persons under cover, 10.000 
at the ringside and 91,500 standing, or a total of 126,500. Other 
amphitheatres have been built or projected on the continent of 
Europe, (T. F. H.) 

AMPHITRITE, in mythology of ancient Greece, a sca- 
goddess daughter of Nereus (or Occanus) and W'ife of Poseidon. 
It was .said that Poseidon saw her first dancing at Naxos among 
the other Nereids, and carried her off. She then fled from him 
over the sea, but was found by the doI[)hin of Poseidon, which 
was afterward .set among the stars. In works of art she is rep¬ 
resented either enthroned beside him or driving with him in a 
chariot drawn by sea-horses or other fabulous creatures of the 
deep, and attended by Tritons and Nereids. 

AMPHITRYON, in Greek mythology, son of Alcaeus, king 
of Tiryns, Having accidentally killed his uncle Electryon, king 
of Mycenae, he was driven out by another unde, Sthenelus. He 
fled with Alcmene, Elcctryon’s daughter, to Thebes, where he 
was cleansed from the guilt of blood by Creon, his maternal 
uncle, king of Thebc.s. Alcmene, who had been betrothed to 
Amphitryon by her father, refused to marry him until he had 
avenged the death of her brothers, all of whom except one had 
fallen in battle against the Taphians. Amphitryon accordingly 
took the field against the Taphians, accompanied by Creon, who 
had agreed to a.ssist him on condition that he should slay the 
Teumessian fox which had been sent by Dionysus to ravage the 
country. The Taphians, however, remained invincible until 
Comaelho, the king’s daughter, out of love for Amphitryon, cut 
off her father’s golden hair, the possession of which rendered 
him immortal. Having defeated the enemy, Amphitryon put 
Comaetho to death and handed over the kingdom of the Taphians 
to Cephalus. On his return to Thebes he married Alcmene, who 
gave birth to twin sons, Iphicles being the son of Amphitryon, 
Hercules of Zeus, who had visited her during Amphitryon’s 
absence. 
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AMPHITHEATRE 



The Colosseum. Rome 



Va Plans. Colosseum 



Exterior of the Amphitheatre at Nines (Nemausus) 


ECTION, AUmH 


THE AMPHITHEATRE AT P 02 ZU 0 LI SHOWS THE TRAPDOORS IN THE ARENA FLOOR •¥ WHICH ANIMALS OR OLAD 1 ATOR 8 COULD BE INSTANTLY INTRO¬ 
DUCED INTO ANY PART OF THE ARENA. THE LARGEST LEADS TO A CORRIDOR CONNECTED WITH ALL THE CELLS BELOW THE FLOOR. IN THE COLOS¬ 
SEUM SECTION NOTE THE POSITION OF THE STAIRS SY WHICH THE SPECTATORS 6MTERS0 ANP LSFT- THi AWPHITHSATRS AT VWOHA SHOWS THE MANY 
VOMITORIA PR EXITS 
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The modern use of Amphitryon in the sense of a generous host 
is derived from Moliere's comedy on the subject, iii, 5. 

See Apollodorus il, ^^4-63; Herodotus v, 50; Pausanias viii, J4, i*. 
10, II, 17; Hesiod, Shield, 1-56; Pindar, Pyth., ix, 81, 

AMPHORA, usually an earthenware vessel used by the an¬ 
cient Greeks and Romans and so named from having a handle on 
each side of the neck (Gr. aiupl, on both sides; (ptfynv, to carry). 
Amphorae either rested on a foot, or ended in a point so that 
they had to be fixed in the ground. The amphora was a standard 
measure of capacity among both Greeks and Romans, the Attic 
containing nearly nine gallons, and the Roman about six. 

AMPLIATIVE JUDGMENTS or PROPOSITIONS 

are those in which something is affirmed that is'not included in the 
definition or connotation of the subject. When the predicate 
merely unfolds or analyzes the meaning of the subject; the prop¬ 
osition is called “explicative.” (When the predicate is a genus or 
differentia of the subject, the proposition is explicative; if the 
predicate is a proprium or accidens the proposition is amplia- 
tive. ( 5 ce Predicables.) Instead of “ampliative” the terms 
■‘augmentative” and “synthetic” are also used; and the terms 
“analytic” and “verbal” are sometimes used instead of “explica¬ 
tive.” (See Analysis and Logic.) 

AMPLIFICATION. In radio communication amplification 
may be considered as a magnification or enlargement of energy 
which takes place in an electrical circuit. It is a function by 
which the intensity of the electrical variations in the output cir¬ 
cuit are increased without altering their wave forms. Amplifica¬ 
tion is essentially a relay action. In radio reception, the com¬ 
paratively weak signal voltages impressed on a vacuum tube 
amplifier produce in the output circuit a correspondingly in- 
crea.sed amount of power which is drawn from the “B” batter)' 
or other source of power in the plate circuit. The amplification 
factor is a number which expresses the magnitude of this effect. 

AMPLIFICATION FACTOR OFAVACUUM TUBE, 

a quantity which is used to express the relative effects of the grid 
voltage and plate voltage in affecting the plate current of a 
vacuum tube. The amplification factor is the change in plate 
potential divided by the negative change in grid potential under 
the condition that the plate current remains unchanged. As most 
precisely used, the term refers to infinitesimal changes in the po¬ 
tentials as indicated in the defining equation. Amplification 

factor u = — i„ = constant. 

dCg 

AMPLIFIERS. According to the committees on standards 
of the American Institute of Radio Engineers (1938), “an am¬ 
plifier is a device who.se output is an enlarged reproduction of the 
essential features of an input waye and which draws power there¬ 
for from a source other than the input signal-.” The output sig¬ 
nal may be proportional to the input signal, or input and output 
may be related in a quadratic, logarithmic, or other nonlinear 
fashion. 

Amplifiers usually perform this function by making the input 
signal regulate the flow of energy from an external energy source 
to the output. For example, the locomotive engineer, by pushing 
an easily movable lever, controls the flow of energy from the 
boiler to the steam engine, which applies sufficient force to the 
driving wheels to move the locomotive. This control system is 
thus a type of amplifier although the name “amplifier” is not 
ordinarily applied to it. Similarly, the grid of a therr'ionic tube 
or valve (see Thermionic Valve) controls the flow of energy 
from the cathode to the anode, so that such a tube can be used 
as an amplifier. 

When the signal of ifiterest is very small, or involves rapid 
changes or high frequencies, thermionic tube amplifiers are used 
almost exclusively. If great magnifications of power are required, 
several stages of amplification in a train of thermionic tubes may 
be necessary. In this case, the complete assembly of tubes and 
associated circuits is referred to as an amplifier. A great num¬ 
ber of thermionic tube amplifiers have been designed and have 
become standard for a variety of specific applications. Several 
different types of amplifiers are to be found in the home radio 
receiver contributing at various stages to the process of convert¬ 


ing the extremely weak high frequency electrical signals picked 
up by the antenna to strong signals at audible frequencies. Am¬ 
plifiers are necessary in radio transmitting stations to increase 
the energy received by a microphone to a level so high that re¬ 
ceivers miles away will be supplied with detectable amounts of 
energy. Public address systems use amplifiers in raising the sound 
level of the human voice or of music to a level audible at a con¬ 
siderable distance. Amplifiers are widely used in long-distance 
telephone circuits to compen-satc for the power los.ses in the long 
tran.smission lines. Thermionic tube amplifiers are found in a 
multitude of other applications including television, hearing aids, 
medical and ph)'sical research, aeroplane and submarine detectors, 
and photoelectric and other control of machinery. 

By 1945, thermionic tube amplifiers were available at power 
levels varying from a small fraction of a watt up to several hun¬ 
dreds of kilowatts. Amplifiers of the type used in the home radio 
receiver were capable of detecting and amplifying signals as low 
as 1,000,000th of a volt, and amplifiers had been built for slowly 
varying signals, which could detect and amplify signals of less 
than 1,000,000,000th of a volt. At very high frequencies of the 
order of thousands of megacycles, high-power amplifiers had not 
yet been achieved, hut new types of thermionic tubes gave prom¬ 
ise of important advances. 

For many high-power applications, particularly in the control 
of heavy machinery, specially constructed rotating electrical ma¬ 
chines such as the “amplidyne” can be used as amplifiers and have 
advantages of simplicity and high amplibcation. ITequently, 
electromechanical amplifiers of this type are used in conjunction 
with thermionic tube amplifiers. 

Hydraulic amplifiers in which hydrostatic pressure is applied 
by opening or closing a valve are u.sed in .steering large aircraft, 
in swinging heavy turrets on ships, and in the control of turbines 
and other machinery. 

BrHLioGHAPiiv. —F. E. Terman, Radio Engineers' Handbook (1943) ; 
Massachusetts Institute of Technology, Uept. of Electrical Engineer¬ 
ing, Applied Electronics (1943); F. W. Alexanderson, M. A. 
Edwards and K. K. Bowman, “The Amplidyne System of Control,” 
Proc. I.RM. (1944). (J. P. Bt.) 

AMPLITUDE, the extreme range of a fluctuating quantity. 
In mathematics and physics the word is generally u.sed in con¬ 
nection with periodic functions or motions and denotes the max¬ 
imum difference or displacement from the mean value (sometimes 
called the semiamplitude since the whole range is double). In 
navigation the amplitude of a heavenly body is the angular dis¬ 
tance of the point at which it rises or sets from the east or west 
point. 

AMPSANCTUS or AMSANCTUS (mod. Sorgente A/e- 
fita), a small lake in the territory of the Hirpini, 10 mi. S.E. of 
Aeclanum, close to the Via Appia. There are now two small pools 
which exhale carbonic acid gas and sulphuretted hydrogen. A 
temple of the goddess Mephitis had a cave with suffocating va¬ 
pours, and the place was brought into connection with legends of 
the infernal regions. 

AMPTHaL, ODO WILLIAM LEOPOLD RUSSELL, 

1ST Baron (1829-1884), British diplomati.st and ambassador, was 
born in Florence on Feb. 20, 1829, the son of Maj.-Gen. Lord 
George William Russell. His education, like that of his two 
brothers—Ha.stings, who became eventually 9th duke of Bedford, 
and Arthur, who sat for a generation in the house of commons as 
member for Tavistock—was carried on entirely at home, under 
the general direction of his mother, whose beauty was celebrated 
by Byron in Beppo. Lady William Ru.s6cll was as strong-willed as 
she was beautiful, and certainly deserved to be described as she 
was by Disraeli, who said in conversation; “I think she is the most 
fortunate woman in England, for .she has the three nicest sons.” 
In March 1849 Odo was appointed by Lord Malmesbury attach^ 
at Vienna. He was employed successively in the foreign office in 
London, in Paris, Constantinople and Florence. In 1858 he was 
sent to reside in Rome, where he remained for 12 years, till Aug. 
1870. During all that period he was the real though unofficial rep¬ 
resentative of England at the Vatican, and his consummate tact 
enabled him to do more than an ordinary man could have done in 
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a slranRcr position. Although he sympathized with those who 
laboured to prevent the extreme partisans of papal infallibility 
from having everything their own way, yet he made it clear to his 
own government that all efforts were useless, and seems to have 
had no illusions as to the result of the debate. In 1H68 Odo Rus- 
,sell married Lady Emily Theresa Villiers, the daughter of Lord 
Clarendon. In 1870 he was apf>ointed assistant undersecretary at 
the foreign office, and in Nov. of that year was sent on a special 
mission to the headiiuarters of the German army, where he 
remained till 1871, 

In 1870 Russia had taken advantage of the collapse of France 
and of her own cordial relations with J’russia to denounce the 
Black Sea claiisc.s of the treaty of I’aris of 1856. Russell, in an 
interview with Bismarck, pointed out that unless Russia withdrew 
from an altitude which involved the destruction of a treaty sol¬ 
emnly guaranteed by the powers. Great Britain would be forced 
to go to war “with or without allies.” This .strong attitude W'as 
effective, and the question was ultimately .settled by the confer¬ 
ence which met in London in 1K71. Though the result W'as to score 
a distinct tlij)lomatic success for the Liberal government, the 
bellicose method employed threatened to create trouble for the 
ministry in parliament. Gn Eeb. lO, 1871, accordingly, Gladstone, 
in answer to a (|uestion, made an enigmatical statement on the 
subject which was inlerpreled as an attack on Ru.ssell. A little 
later in the same year, however, he was made ambassador at 
Berlin. Russell remained at Berlin, with only brief intervals of 
absence, from Oct. 16, 1871, until his death at Tot-sdam on Aug. 
25, 1884. He was third plenipotentiary at the Berlin congress. He 
was rai.sed to the j>cerage in 1881. At the conference about the 
(ireek frontier, which followed the congress of Berlin, he wais the 
only British representative. During all this long sojourn in the 
Prussian capital he did everytliing that he could to bring about 
close and friendly relations between (ircal Britain and Germany. 

He was succeeded as 2nd baron by his son, Artui'r Oliver 
Villiers Russell (1 Stx;-10.5b), who was private .secretary to 
Ghamherlain. iHo.S- 07 , and governor of Madras, iHgcj-iOob. In 
ic^o4 he acted temijorarily as viceroy of India. He served in 
I'rance throughout V\'orlcl War J. 'I'lie legitimacy of his grand¬ 
son W'as im|)ugned Icy the comidex proceedings popularly know'ii 
as the “Ru.'isell hahy case,” which, commenced in lo-G was ended 
in the infant's favour in n)24. 

AMPTHILL, urban district, Bedfordshire, England, 44 mi. 
N.N.W. of London by the L.M.S R. I’op. (19.58) 2,.550. It lies on 
the southern .slope of a low' range of hills, in a well-wooded dis¬ 
trict. The duiri h of St. Andrew’ contains a monument to Richard 
Nicolls (1624-72), who received the .submission of New Amster¬ 
dam (later New \'ork) in 1664, and became its first Engli.sh 
governor. In Ampthill park, celebrated for it.s ancient and majes¬ 
tic oaks, is a cross marking the site of Ampthill castle, residence 
of Catherine of Aragon while her divorce from Henry VIH was 
pending. Eacemaking is said to liave Iceen introduced by Cather¬ 
ine of Aragon, hut is now practically extinct. Straw-plaiting for 
hatmnking survives to some extent, but the interests of the town 
arc in the main purelv agricultural. Area 2,0 sq.mi. 

AMPULLA, a .small narrovv-nc'cked, round-bodied vase for 
holding licjuids, especially oil and perfumes. It was used in ancient 
times for toilet purj)o.ses and anointing corpses, being then buried 
with them. Hildas mentions ampidlae as used by the Britons in 
his lime, and St. Columha is said to have used an ampulla in 
crowning King Aidan. In (he western church the name is still 
applied to the vessel containing the oil consecrated by the bishop 
for ritual uses. It occurs in the English coronation service in con¬ 
nection with (he ancient ceremony of anointing by the arch¬ 
bishop of Canterbury, which is still observed. The ampulla of the 
regalia of England takes the form of an eagle. The ampulla known 
as la saintc umpoitlt', at Reims, from which the kings of France 
were anointed (supposed to have been brought from heaven by 
a dove f«>r the coronation of Clovis ), was destroyed at the Revo¬ 
lution. The word is used in biology for a certain portion of the 
anatomy of a plant or animal. 

AMPUTATION means the remov al of a part of the body, as 
of the breast. In a more ro.'<triclod sense the tenn is applied tt> 


the removal of a part or the whole of a limb. The conditions un¬ 
der which amputation becomes necessary are: (i) injury, (2) gan¬ 
grene, (i) infection, (4) malignant tumour, (5) deformity, (6) 
pain. Experience in World War I taught .surgeons that ampu¬ 
tation is necessary much less often than was formerly supposed 
Advances in reconstructive surgery have made it possible to re¬ 
habilitate badly damaged limbs without amputation, and modern 
methods of preventing and controlling infection have lessened 
the danger from this .source. However, some injuries still demand 
amputation under certain conditions, notably avulsion of part of 
a limb, compound fractures, crushing and lacerating wounds and 
irrcjiarahle injury to the circulation of a limb. In the case of a 
definite gangrene if is usually a choice between a slowly advanc¬ 
ing process, with the probability of an infection sooner or later, 
and amputation. In severe infections of a limb, especially if 
complicated by Ic.sions of bone or joints, amputation may be a 
lifesaving measure. Malignant tumours often necessitate ampu¬ 
tation; deformities and pain occasionally do .so. 

AMRAM (died 875). a famous gdOH or head of the Jevvi.sh 
Academy of Sura (Persia) in the 9th century. He was author of 
many “Respon.sa,” but his chief work w'as liturgical. He was the 
first to arrange a complete liturgy for the synagogue, and his 
prayer book (Siddur Rab "Amrain) W'as the foundation of most 
of (he extant rites in use among the Jews. The Siddur was jiub- 
lished in Warsaw in two parts (1865). 

AMRAOTI, a town and district of India in Berar, Central 
Provinces and Berar. 7 'he district was reconstituted in 1905, when 
that of Ellichpur was incor|)orated W'ith it. The town (poii., bi,- 
971 in T941) is the richest town of Berar, with the most numer¬ 
ous and .substantial commercial population. It possesses a branch 
of the Bank of Bombay, with a famous cotton mart, as well as a 
large grain marki't, cotton presses, ginning factories and oil mills 

The district of Amraoti has an area of 4,715 s(|.mi. In 1941 the 
population was 98S.524. The district is an extensive plain, about 
800 ft. above sea level, the general flatness being broken only by 
a small chain of hills running in a northwesterly direction between 
Amraoti and Chandor, with an average height from 400 to 500 ft. 
above the lowlands. The principal tow'ns, besides Amraoti, are 
Karinja. Kolapur and Badnera. 

'AMR-IBN-EL-ASS, or 'Amr (strictly 'Amr l. 'As), the 
Arab conqueror of Egyjit, belonged to the tribe of Koreish 
(Oureish). He had in his youth ojvposcd Mohammed, hut he 
returned to his allegiance and joined the fugitive prophet at 
Mecca. 'Amr wa.s one of the three generals sent by Abu Bckr 
to invade Syria in bj8, but the main direction of the Syrian 
campaigns lay with Khalid-b. al-Walld, who was .sent to Syria 
when the imperial anny advanced. In 659 Omar sent him as 
head of an expedition to Egypt. With an army of only about 
4.000 men he took Pclusium (Jan. 640), and, with the aid of a 
new army of 10,000 men sent by Omar, defeated the imperial 
troops at Heliopolis (July 640). He then reduced Babylon (near 
Cairo) and founded the city of Fostat there. By a treaty made 
with the patriarch Cyrus, Alexandria was surrendered (Sept. 17, 
C42). 'Amr became the first Mohammedan governor of Egypt, 
but Omar, who perhaps feared the strong personal influence ex- 
erci.sed hy 'Amr, sent 'Abdallah ibn Sa'd ibn 'Abi Sarh to super- 
.sede him in I’pper Egypt. Othman, Omar’s successor, extended 
'Abdallah’s rule to Lower Eg>pt. But in 645 'Arnr had to lie 
recalled to quell a revolt in Alexandria. He retook the city (646) 
and once more withdrew. The statement that he burnt the great 
Alexandrian lilirary has no basis except in the allegations of Abul- 
faraj (Bar-Hebracus), who lived six centurie.s later. After the 
reconquest of Alexandria 'Amr extended Mohammedan rule to 
Barca and even to Trqxili. 

It was probably the desire to secure the governorship of Egypt 
for himself that ranged *Amr on the side of Mu 'awiya in his war 
against Ali after the death of Othman. After the battle of Siffin 
I July 26-7. 657) whgn the di.spute between Ali and Mu 'aw'iya 
was put to arbitration. ‘Amr represented Mu 'awiya in the court 
held at Adhruh in 658 (see Caliphate and Ai-i). In 658 he 
reconquered Eg>pt in Mu 'awiya's interest, and gov'crned it till 
liis death on Jan. 6. 664. In a pathetic speech to hi.*^ children on 
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bis death-bed, he bitterly lamented his youthful ofifense in opposing 
the prophet, although Mohammed had forgiven him and fre¬ 
quently affirmed that “there was no Mussulman more sincere 
and steadfast in the faith than 'Amr.” 

Sir W. Muir, The Caliphate (1891); E. Gibbon’s Decline and Fall; 
M. J. de Goejc, Memoire sur la conquele de la Syrie (Leiden, 1900); 
Alfred J. Butler, Arab Conquest of Egypt (1902) ;'art. Egypt, History, 
Mohammedan period. 

’AMR IBN KULTHUM, Arabian poet, author of one of the 
Mo'allakat. Little or nothing is known of his life save that he was 
a member of the tribe of Taghlib and that he is said to have died 
of excessive wine-drinking. Some stories of him are told in the 
Book of So?tgs by Bar-Hebraeus {q.v.), vol. ix. pp. 181-5. 

AMRITSAR, a city and district of British India. The city, 
the wealthiest in the Punjab, had in 1041 a population of 391,010, 
mostly Moslem and Hindu. About 200 looms are engaged in the 
carpet-making industry; an entrepot trade in piece goods and a 
large bu.sine.ss in skins and hides are carried on. It is a trade 
centre for the trans-Himalayan routes. The two yearly fairs arc 
the most widely attended in the province. The town attained a 
certain notoriety in igig when riots occurred as a result of general 
unrest. On April 13 it was held necessary to disperse an unlawful 
gathering in the Jallianwala Bagh, and as a result nearly 400 
Indians were killed by gunfire, and a considerable number wound¬ 
ed. Amritsar city is chiefly notable as the centre of the Sikh re¬ 
ligion and the site of the Golden Temple, the chief worshipping 
jilace of the Sikhs. Ramdas, the fourth gttni, laid the foundations 
of the city upon a site granted by the emperor Akbar. He also 
excavated the holy tank from which the town derives its name of 
Amrita Saras, or Pool of Immortality, It is upon a small island 
in tlie middle of this tank that the Golden Temple is now situated. 
After many vicissitudes the city and .surrounding district fell un¬ 
der the sway of Ranjit Singh at Lahore, and pas.sed with the rest 
of the Punjab into the possession of the Briti.sh after the second 
Sikh war. The Golden Temiile is thus called on account of its 
copper dome, covered with gold foil. A Sikh college for uni¬ 
versity education was ofiened in the neighbourhood in 1897. 
Amritsar district is a nearly level plain, with a very slight slope 
from ea.st to west. Numerous branches of the Upper Bari Doab 
canal intersect the district, affording ample means of irrigation. 
The North Western railway and Cirand Trunk road, which runs 
parallel W'itli it, afford the principal means of communication and 
traffic. The area of the district is 1,572 sq.mi.; pop. (1941) 
1.413,876. It is the headquarters of the Sikh religion, containing 
(1931) 399,951 Sikhs as against 174,392 Hindus and 524,676 
Mohammedans. The principal crops are wheat, pulse, maize, mil¬ 
let, with some cotton and sugar-cane. There are factories for 
ginning and pressing cotton. 

AMROHA, a town of British India, in the Moradabad dis¬ 
trict of the United Provinces; notew'orthy for the tomb of 
Sheikh Saddu, a Mohammedan saint. Pop. (1941) 55,957. 

AMRUM or AMROM, a German island in the North sea. 
off the coast of Schleswig-Holstein, south of Sylt. Population 
858. It is 6 mi. long and 3 mi. broad, with an area of lo;^ sq.mi, 
and is reached from the mainland by a regular steamboat service 
to Wittdiin; or at low water from Fohr. Amrum consists of a tree¬ 
less sandy expanse, but a fringe of rich marshes affords good 
pa.sture-land. The principal place is Nebcl, connected by a light 
railway with Wittdiin. (See also Frisian Islands.) 

AMRU’-UL-QAIS*or IMRU’-UL QAIS, IBN HU JR, 
Arabian poet of the 6th century, the author of one of the 
Mo'allaqat (q.v ), was regarded by Mohammed and others as the 
most distinguished poet of pre-Islamic times. He was of the kingly 
family of Kinda, and his mother was of the tribe of Taghlib. While 
he was still young, his father was killed by the Bani Asad, and his 
life was devoted to the attempt to avenge his father’s death. He 
wandered from tribe to tribe to gain assistance, but his attempts 
were always foiled by the persistent following of the messengers 
of Mundhir of Hira (Hira). By means of Harith of Ghassan he 
procured an introduction to the Byzantine Emperor Justinian, 
After a long stay in Constantinople he was named phylarch of 
Palestine, and received a body of troops from Justin II. With 


these he started on his way to Arabia. It is said that he was 
charged before the emperor with the seduction of a princess, and 
that Justin sent him a poisoned cloak, which caused his death 
at Anc>Ta. 

Bibuograpuy.—H is poems arc contained in W. Ahlwardt’s The 
Divans of the six ancient Arabic Poets (London, 1870), and have been 
published .separately in M'G. de Slane’s Le Diuan d'Amrolkais (Paris, 
1837) ; a German version wdth lilc and notes in F. Rlickerl’s Am^kais 
der Dichter und Konig (Stuttgart, 1S43). Many stori« of his life are 
told in the Kitdb ul-Aghdni, vol. viii., p. 62-77. 

AMSDORF, NICOLAUS VON (1483-1565). German 

Protestant reformer, was born on Dec. 3 1483, at'Torgau, on the 
Elbe and died at Eisenach on May 14 1565. He was educated at 
Leipzig, and then at Wittenberg. Throughout his life he re¬ 
mained one of Luther’s most determined and active .supporters. 
He w'as with him at the Leipzig conference (1519), and the Diet 
of Worms (1521); ana was in the secret of his Wartburg 
seclusion. 

He assi.sted the first efforts of the Reformation at Magdeburg 
(1524), at Goslar (1531) and at Einbeck (1534); took an active 
part in the debates at Schmalkalden (1537), where he defended 
the use of the sacrament by the unbelieving; and (1539) spoke 
out strongly against the bigamy of the landgrave of Hesse. 
After the death of the count palatine bishop of Naumburg-Zeitz, 
he was installed there (jan. 20 1542), though in opposition to 
the chapter, by the elector of Saxony and Luther. His position 
was a painful one, and he longed to get back to Magdeburg, but 
was persuaded by Luther to stay. After Luther’s death (1546) 
he took part in founding Jena University (1548); opposed the 
“Augsburg Interim” (1548); and superintended the publication 
of the Jena edition of Luther’s works. He urged the separation 
of the High Lutheran party from Melanchthon (1557), got the 
Saxon dukes to oppose the Frankfort Recess (1558) and con¬ 
tinued to fight for the purity of Lutheran doctrine. Many let¬ 
ters and other short productions of his pen are extant in manu¬ 
script, esi>ecially five thick volumes of Amsdorfiana, in the 
Weimar library. They are a valuable .source for our knowledge 
of Luther. A small sect, which adopted his opinion on good 
works, which he held to be uselc.ss, was called after him. 

Bini.ioGRAi'iiy. —Life, in Th. Presscl, Leben u. ausgewdhlte Schrift. 
der I dler der luth. Kirche, vol. viii. (published separately, Elberfeld, 
1KO2, 8vo.); J. Meier in Das Leben der Allvdter der luth. Kirche, 
vol. iii., cd. M. Meurer (1863) ; art. by G. Kawerau in Herzog-Hauck, 
Rralencvk.Jiir prat. Theologie (3rd cd., Leipzig, i8g6). 

AMSLER, SAMUEL (1701-1849), Swiss engraver, was born 
at Schinznach, in the canton of Aargau. He studied his art under 
Johan Heinrich Lips (1758-181 7) and Karl Ernst Hc.ss, at Munich, 
and from 1816 pursued it in Italy, and chiefly at Rome, till in 1829 
he succeeded his former master Hess as profcs.sor of copper en¬ 
graving in the Munich academy. He was a pa.ssionate admirer of 
Raphael and had great success in reproducing his works. Amsler’s 
principal engrav’ings arc; “The Triumphal March of Alexander the 
Great” and a full-length “Christ,” after the sculptures of Thor- 
waldscn and Danncckcr; the “Entombment of (Thrist” and two 
“Madonnas” after Raphael; and the “Union between Religion and 
the Arts,” after Ovcrbcck, his last work, on which he spent .six years. 

AMSTERDAM, the chief city of Holland, in the province of 
North Holland, on the south side of the Y or IJ, an arm of the 
Zuider Zee, in 52® 22' N. and 4" 53' Ea.st. Pop. (1939) 793,526. 
It has communications by railway and canal in every direction; 
steam-tramways connect it with Edam, Purmcrend, Alkmaar and 
Hilversum, and electric railways with Haarlem and the seaside 
resort of Zandvoort. Amsterdam, the “dam or dyke of the Am- 
stel,” is so called from the Am.stcl, the canalized river which 
passes through the city to the Y. Its beginnings centre around a 
small sca-fishing settlement. In the 13th century it was held in 
fee by the lords of Amstel of the bishops of Utrecht and in 1204 
Giesebrecht II. built a castle here. A little later Giesebrecht III. 
constructed a dam to keep out the sea, and around the castle and 
dam the city grew. The first mention of the town is in 1275, in a 
charter of Floris IV., count of Holland, exempting it from certain 
taxc.s. 

In 1296 the place passed out of the hands of the lords of 
Amstel, owing to the part taken by Giesebrecht IV. in the murder 
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of Count Floris V. Count John (d. 1304), with the approval of 
the bishop of Utrecht, bestowed the fief on his brother, Guy of 
llainuut, Guy gave the town Its first charter in 1300, with a 
bailiff (schoul) and judicial assessors {scabini or schoppenett), 
the overlord's su{>remacy being guarded, and an appeal lying from 
rhe icahini, in cases of disagreement, (0 Utrecht. In 1342 more 
extensive privileges were granted by Count William IV^, includ¬ 
ing freedom (j'om tolls by land and water in return for certain 
annual dues. In 14H2 the town was surrounded with walls. Dur-» 
ing the religious troubles of the i6th century its prosperity in¬ 
creased owing to inllux of refugees from Antwerp and Bra- 
l)ant. Amsterdam, influenced by its trading interests, did not join 
(he oiIkt towns in revolt against wSpuin until 1578. In 1587 the 
earl of Leicester made an unsuccessful attempt to seize it. The 
great development of Amsterdam was due, however, to the treaty 
of Westphaliu in 1648, by which its rival, Antwerp, was ruined, 
owing to the clo.sing of the Scheldt. The city held out obstinatedy 
against the stadiholders, and in 1650 opened the dykes to prevent 
William JL seizing it. The same device was successful against 
Louis XIV. in 1672; and Amsterdam, now reconciled with the 
utadlholder, was one of the staunchest supporters of William 111 . 
against I'rance. In 1787 Amsterdam was occupied by the Prus¬ 
sians, and in 170,'? by the French under Pichegru. It was then 
made capital of the Batavian Republic and afterwards of the 
kingdom of Holland. In 1810 this was united with the French 
empire and Amsterdam was recognized officially as its third town, 
following Paris and Rome. The modem city has been built to a 
great extent over boggy ground and the foundations of the build¬ 
ings were made secure by driving long piles Into the firm clayey 
soil below. The city suffered only slight damage during the five- 
day German attack on the Netherlands in May 1940. On the 
landward side the city is surrounded by a fosse or canal and was 
at one time forlihed; but the ramparts have been demolished and 
re{>lacecl by gardens and bouses; one gateway, the Muiderpoort. 
still stands. Within the city are four canals {firacHl^n) with their 
ends resting on the Y, extencling in polygonal crescents nearly 
parallel to eaih other and to the outer canal. Lesser canals inter¬ 
sect the othnr.s radially, thus virtually dividing the city into a 
number of islands. The nucleus of the town lies within the inner¬ 
most crescent canal and with the large square, the Dam, in the 
centre rejiresents the area of Arn.sterdam about the middle of the 
14th century. At one end of the enclosing canal is the Schreijer- 
.storen (1482) or “Wt'ejX'rs’ Tower,” on the ancient harbour, the 
scene of Lirmer sorrowful leave-takings. Between this and the 
next crescent (Hoeren (iracht ) there sprang up, on the cast, the 
foreign ejuarter where the large Jewi|^h population is located and 
where Rembrandt lived (1640-1656) and Spinoza was bom 
(1632). Beyond the Ileeren Gracht lie the Keizers Gracht and the 
Prinsen Gracht respectively, and these three celebrated canals, 
with their tree-bordered quays and old-fashicmcd houses, form 
the principal thoroughf.ires of the city. West of the Prinsen 
Gracht lies the district tailed De Jordaan, a corruption of Lc 
Jardin, for its streets are named after various flowers. It was 
formed by the si ttlcment of French refugees after the revocation 
of the Edict of Nantes. The outermost crescent canal is called the 
Singel (girdle) and marks the boundary' of the city at the end of 
the 17th century'. The city's long connection with the sea pro¬ 
duced its seamen, merchants and explorers. With the accumula¬ 
tion of mercantile wealth, coupled with a tradition of keenness of 
mind .'incl action (enhanced by the arrival of refugees), the city 
became I lie home of arti.sts, philosojihers and religious leaders. 
Around the Dam are the Nieuwe Kerk and the palace. The 
palace, in classical style, was originally built as a towm-hall in 
1048-1655 by van Campen. After 1768 it was used os a royal 
residence. The exterior is beautifully decorated. The great hall 
is lined with white Italian marble, and in s{xte of its enormous 
dimensicm.s the roof is unsuv)portcd by pillars. The Nieuwe 
Kerk (St. Catherine’s) is a fine Gothic building dating from 
1408. Internally it is remarkable for its remains of ancient 
stained glass, fine carvings and interesting monuments, includ¬ 
ing one to the famc^us Admiral de Ruyter (d. 1676). The new 
exchange (1901) lies between the Dam and the central station 


(1889), The Oude Kerk (St. Nicolaas), so called (c. 1300), 
contains some beautiful stained glass of the 16th and 17th cen¬ 
turies, by Pieter Aertsen of Amsterdam (1508-1575) and others. 
One window contains the arms of the burgomasters of Am.stcr- 
dam from 1578 to 1767. The North church was the last work of 
the architect Hendrik de Keyser (1565-1621) of Utrecht. The 
Roman Catholic church of St. Nicholas (1886) replaced a com- 
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mon dwelling-house, now the Museum Amstelkring of ecclesiasti¬ 
cal antiquities. Among the Jewish synagogues, the largest, is that 
of the Portuguese Jews (1670). The St. Antonieswaag, built as a 
town gate (1488-1585), contains the city archives; and the Trip- 
penhuis, the Royal Society of Science, Letters and Fine Arts. 
The Ryks, or State museum, is a finely situated building in the 
Dutch Renaissance style, erected in 1876-1885. It has a depart¬ 
ment of general antiquities and a large gallery of pictures of the 
Dutch and Flcmi.sh schools. Famous pictures in the Ryks mu¬ 
seum are those from the Trippenhuis, the so-called “Night-watch” 
and the “Syndics of the Cloth Hall” by Rembrandt, and the “Ban¬ 
quet of the Civic Guard,” by van der Heist. The Trippenhuis gal¬ 
lery consisted of the pictures brought from The Hague by Louis 
Bonaparte, king of Holland, and belonging to the collection of the 
Orange family dis|)ersed during the Napoleonic period. The mu¬ 
nicipal miLseum contains a collection of furniture and paintings, 
including an outstanding collection of van Gogh. The Joseph 
F'odor museum (i860) contains modern French and Dutch pic¬ 
tures. The picture.^ collected by Burgomaster Jan Six (d. 1702) 
arc (except the family Rembrandts) in the Ryks museum. The 
VVillet Holthuj'sen museum (1895) has exhibits of furniture and 
porcelain. 

Modem Amsterdam extend.s southward beyond the Singel. 
In the middle of this new region lies the Vondcl park, named 
after the great national poet Joost van den Vondcl (d. 1679), 
whose statue stands therein. The Willems park adjoining was 
added later. In the older rmrt of the town the chief open 
space is the Zoological gardens in the north-east comer, set out 
by the Natura Artis Ma^istra Society in 1838, which are well 
known. There is attached a library and an ethnological and nat¬ 
ural history museum. Nearby are the Botanical gardens. The 
public squares include the Sophiaplein, with the picturesque mint- 
tower; (he Rembrandtplein, with a monument to the painter; the 
Thorl>cckeplein, with monument, and the Leidscheplein, with the 
large theatre, rebuilt in 1890-94 after a fire. There are two uni¬ 
versities, the Free university (i88o), and the more ancient mu¬ 
nicipal university of Amsterdam, founded in 1632, but recon¬ 
structed in 1887. In addition to the numerous science laboratories 
the State university possesses a very fine library of about 100.000 
volumes, including the Rosenthal collection of over 8.000 books 
on Jewish literature. The Society for Public Welfare (1785) pro¬ 
motes the education and improvement of all classes, and has 
branches all over Holland, Among other societies are the Felix 
Mentis (i77fi) and the Arti et AmicUiae (1839), whose art exhihi- 
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tions are of a high order. At the Conccrtgebouw, erected in 1S88, 
the famous Concertgebouw-orchestra gives its concerts. Amster¬ 
dam is the seat of a suj^jerior court and a court. 

Harbour and Commerce^ —The first attempt to overcome 
(he evils wrought to trade by the slow formation of the Pampus 
sandbank, at the entrance to the Y from the Zuider Zee, was the 
construction of the North Holland canal to the Holder in 18:5. 
The route was long and difficult, and in 1876 a larger and more 
direct canal was built across the isthmus to the North Sea at 
Ymuiden. The serious rivalry of Rotterdam, especially with regard 
to the transit trade, and the inadequacy of the Keulsche Vaart, 
which connected the city with the Rhine, led to the construction 
in 1892 of the Merwede canal to Gorinchcm. Meanwhile a com¬ 
plete transformation took place on the Y to suit the new require¬ 
ments of the city’s trade. The three Islands built out into the 
river serve to carry the railway across the front of the city, and 
form a long series of quays. On cither side are the large Ea.st and 
West docks (1825-1834), and beyond these stretch the quays at 
which the ocean liners are berthed. On the west of the West dock 
is the timber dock, and east of the East dock is another series of 
islands joined together so as to form basins and quays, one of 
which is the State Marine dock (1790-1795), with the arsenal 
and admiralty offices. Opening out of one of the crescent canals 
which penetrate the city from the Y is the State Entrepot dock 
(1900), the free harbour of Amsterdam, where the produce from 
the Dutch East Indies is stored. The trade with the East Indies 
increased enormously in the 20th century. On the north side of 
the Y are the dry docks and the petroleum dock. The principal 
imports ordinarily are timber, coal, grain, ore, fietroleum, tobacco, 
tea, coffee, cocoa, sugar, Peruvian bark and other drugs. Dia¬ 
mond-cutting, long practi.sed by the Jews, became one of the most 
characteristic industries of the city. Other industries include 
.sugar refineries, soap, oil, glass, iron, dye and chemical works; 
distilleries, breweries, tanneries; tobacco and snuff factories; 
shipbuilding and the manufacture of machinery and stearine can¬ 
dles. The Amsterdam exchange achieved considerable imporbince. 
The celebrated Bank of Amsterdam (1609) was dissolved in 
1796 and the Bank of the Netherlands was established in 1814. 
The city suffered considerably during Wprld War I from the 
loss of a great part of the former extensive financial business. 
The position continued bad until shipping on the Rhine increased 
after the German mark had been stabilised and conditions in 
the Ruhr had improved. Buildings of the Schiphol aerodrome, one 
of the most important in Europe before World War II and the 
principal station for the K.L.M. airlines to the Ea.st Indies and all 
parts of Europe, were demolished by bombing attacks and by Ger¬ 
man parachute troops during the invasion of May 10-14, 1940. 

See P. Scheltcma, Jnventafis van het Amsterdamsche archief, 3 vols. 
(1866-74). H. Brugmans and A. Loosjes, Amsterdam in beeld (1925). 

AMSTERDAM, the only city of Montgomery county, N.Y., 
U.S.A., on the north and south shores of the Mohawk river, about 
31m. N.W. of Albany. It is on the New York Central railroad, 
the state barge canal and the direct highway between New York 
and Buffalo; and is served also by the Fonda, Johnstown and 
Gloversville railroad and (through south Amsterdam) by the 
West Shore railroad. Hills on both sides of the river command 
fine views of the Mohawk valley. The city has an area of 6-05 
square miles. The population was 33,5-4 whom 9,807 

were foreign-bom whites (including Poles, Italians, Lithuanians 
and Germans); and 33,329 in 1940. 

Amsterdam manufactures rugs, carpets, brooms, pearl buttons, 
fabric gloves, underwear, wool and leather jackets, boxboard, box 
machinery, paper boxes, looms, men’s .shirts, mattresses, pants, 
piece goods (silk and rayon), linseed oil, oil cakes, baseballs, foot¬ 
balls and basketballs. The total output of the city’s factories in 
1936 was $34,299,235; the retail business was $14,644,000; the 
assessed valuation of property in 1940 was more than $27,000,- 
000. Outbound freight amounts to over 300,000 tons annually, 
and it is estimated that more than twice as much comes in. 
There is a breeding farm for race horses on the outskirts of the 
city. 

A memorial has been erected to the 2,500 men from Amstep 


dam who served in the World War of 1914-18; and a system 
of memorial playgrounds and parks was completed in 1927. 
Tliree miles away, on a trolley line, is Fort Johnson, built by 
Sir William Johnson, the wcil-known American pioneer (See 
JoHxso.N. Sir W’illiam). 

Amsterdam was settled about 1775 and was called Veeders- 
burg until 1804, when its present name was adopted. It was 
incorporated as a village in 1830 and chartered as a city in 1885. 

AMSTERDAM ISLAND, an uninhabited Island in the 
Indian ocean, in 37® 47' S. and 77® 34' E., about 40m, N. of St. 
Paul island and approximately midway between the Cape of Good 
Hope and Tasmania. It is a nearly e.xtinct volcano rising 2,98gft. 
from the sea. Exposed to the westerly winds and enshrouded in 
mists, the island possesses a vegetation of mosses and lichens and 
is the haunt of innumerable sea birds. Fishing (cod and seal) is 
profitably carried on by fishermen from Reunion. It was discov¬ 
ered by Anthony van Diemen in 1633 and annexed by France in 
1893. In 1871, the British frigate “Megaera” was wrecked there 
and most of the 400 jx'rsons on board had to remain more than 
three months on the island. The M(’‘moires of a Frenchman, Cap¬ 
tain Francois Peron (Paris, 1824), who was marooned three years 
on the island (1792-95), .arc of much interest. 

See Schenck, Verf^lekhende Darstellung de.r Pflanzengeograpkie der 
Subantarktischen Insc/n, 2 vols. (Jena, 1905). 

AMUCK, RUNNING (or more properly Amok), the native 
term for the homicidal mania which attacks Malays. A Malay 
will suddenly and apparently wa'thout reason rush into the street 
armed with a kris or other weapon, and slash and cut at every¬ 
body he meets till he is killed. These frenzies were formerly 
regarded as due to sudden insanity. It is now, however, certain 
that the typical aviok is the result of circumstances, such as 
domestic jealousy or gambling losses, which render a Malay 
desperate and weary of his life. It is, in fact, the Malay equiv¬ 
alent of suicide. “The act of running amuck is probably due 
to causes over which the culprit has some amount of control, as 
the custom has now died out in the British possessions in the 
peninsula, the offenders probably objecting to being caught and 
tried in cold blood” (W\ W. Skeat). The word is widely used in a 
figurative sense. 

Though so intimately associated with the Malay there is some 
ground for believing the word to have an Indian origin, and the 
act is certainly far from unknown in Indian history. Some 
notable cases have occurred among the Rajputs. Thus, in 1634, 
the eldest son of the raja of Jodhpur ran amuck at the court of 
Shah Jahan, failing in his attack on the emperor, but killing five 
of his officials. During the iSth century, again, at Hyderabad 
(Sind) two envoys, sent by the Jodhpur chief in regard to a 
quarrel between the two States, stabbed the prince and 26 of his 
suite before they themselves fell. 

In Malabar there were certain professional assassins fciown to 
old travellers as Amouchi or Amuco. The nearest modern equiv¬ 
alent to these words would seem to be the Malayalim amarkhan, 
“a warrior” (from awiar, “fight”). The Malayalim term chaver 
applied to these ruffians meant literally those “who devote them¬ 
selves to death.” In Malabar was a custom by which the zamorin 
or king of Calicut had to cut his throat in public when he had 
reigned 12 years. In the 17th century a variation in his fate was 
made. He had to take his seat, after a great feast lasting 12 days, 
at a national assembly, surrounded by his armed suite, and it 
was lawful for anyone to attack him, and if he succeeded in 
killing him the murderer himself became zamorin, (See Alex. 
Hamilton, “A New Account of the East Indies,” in Pinkerton's 
Voyages and Travels, vili. 374.) In 1600 30 would-be assassins 
were killed in their attempts. 

These men are called amar-khan, and it has been suggested 
that their action was “running amuck” in the true Malay sense. 
Another proposed derivation for amouchi is Sanskrit amokshya, 
“that cannot be loosed,” suggesting that the murderer was bound 
by a vow, an explanation more than once advanced for the Malay 
amuck; and amokshya in such a sense is unknown in Malayalim. 

BiBUOGRAPHVr-^ir P. A. Swettenhaffl, Malay Sketches (1895); 
H. Clifford, Studies in Broxvn Humanity (1898). 
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AMUL or Amoi., a town of Iran, in the province of Mazan- 
(Icran, 24 mi. S.W. of iiarfuruNh (renamed Barbub. Pop. al^out 
22,000. It i.s on both banks of (he Hcraz river, and is an important 
town Ix'tween the Kl]>uxz mountains f>f the south and the low 
.‘ihoreland of the Ca'-pian .sea. Around the {)resent site are ruins 
that tell of Arnul’.s /(^rrner ><reatties'). They indude the mausoleum 
of Kin^ Seyed Kavvarn Ud-Din (d. i.Ubt and several other 14th- 
(eiitury mausolea. Rice and fruits are the chief products, 

AMULET, a charm, generally, but not invariably, hung from 
the neck, to protec t the wearer against witchcraft, sickness, acci- 



• I cODKtritf or rM( aiUTi'^H huiium 


FHONT AND BACK VlCW OF TME IITM CENTURY GLENLYON BROOCH 
Of Scottiih workm«n*hlp, thli amulet formerly bolonaod to the Campbellc 
of Olorilyon, It It tbout 5 ' ;> In. In diametor, of heavy fllver-gllt, let in 
front witti pearls which itand about an Inch above the fiat surface, alter¬ 
nating with crystals and amethysts. The back Is Inscribed with the names 
Caspar. Melchior and Daltha/ar, followed by “Consumatum" ("it is finished") 
the iast words of Christ on the cross 

dents, etc. fLate Lai. nmuktim, origin unknown). Amulets 
have been of many dilferent kinds, and formed of different sub¬ 
stances—stones, metals and stri()s of pan hment being the most 
common, with or without characters or legends ctigraved or 
written on them. Gems have often been employed and greatly 
[srized, serving for oritaments as wadi as for charms. Certain 
herbs, too, and animal prepariilions have been used in the same 
W'ay. In setting them apart to their use as amulets, great pre- 
raiitions have lieen taken that fitting times be .selected, stellar 
and other magic inlluern es propitious, and everything avoided 



use; but while talismans firing good lurk power* in ttanching blood 
or transmit ciualities, amulets are preventive. A talisman, who.se 
•'virtues are still applied to for stopping blood and in ca.ses of 
canine madness,” gives name to one of Sir Walter Scott’s novels. 

BtHi looKAi'iiv. - 5 rc P. F. .ArfW', Dr Prodiciis Naturae rt Artis 
Oprribm Taltsmane^ ct Amtilrta dictis (1717); J. ELmelc, I'rhrr 
Amuletten (iMj;); M. F. Kopp, Palarographica Critica, vols. iii. and 
iv. (iH-iot; ami K, VV. Smith and A. M. Dale, The Jla Speaking 
Pfoptrt, vol. i. p. J50 (ipjo). 

AMUN: .VC C A MON, 

AMUNDSEN, ROALD (1S72-1928), Norwegian explorer, 
was born July i6 1872, in Borge, a country district near Sarps- 
borg in south-eastern Norway. Educated at Christiania (now 
Oslo) he took his B.A. degree in iSoo and began to study medi¬ 
cine, but gave it up and went to sea in 1804. During the follow¬ 
ing nine years, Amundsen, w-ith the tenacity of purpose which 
was one of his chief characteristics, prepared himself for his 


future career a.s an explorer, and in 1903-06 he led an expedition 
con.sisting of himself and six companions through the North-west 
I’assagc, on board the “Gjoa,” a little sloop of 47 tons, and suc¬ 
ceeded in fixing the position of the magnetic North Pole. 

His next expedition, on board the “Fram,” originally intended 
as a North Polar exjK'dition, by a dramatic surprise, became a 
South Polar expedition (1910-12), and W'as 
the first actually to reach the South Pole. 
After his return in 1913 he resumed his 
preparations for a North Polar expedition 
but was stopped by the outbreak of the 
World War. He remained inactive until 
1918 when he left Norway on board the 
“Alaud,” a new ve.s.sel, with the aim of 
drifting from the North Siberian Islands 
across the Pole. Baffled in this undertaking 
owing to the fact that the Polar stream 
did not prove to be constant, he decided to 
force the Polar basin in an aeroplane. 

On his fourth attempt he succeeded. 
Rings with magical in. using the semi-rigid dirigible ‘'Norge," 
scRiPTiONS ^ in Italy. Starting with the Americari 

or.“ved'”with ^litroioQicIi Ellsworth, from Spit.sbergen, Alay 11 1926, 
characters. The smaller, of he flew to the Pole, which he circled twice, 
gold, has the form of a thcnco across the Unexplored Arctic basin 
serpent with its tail In It* , i, • , ai i 1 il . 

mouth. It is Inscribed ^ oinL liAirroWj AKiskn^, cinu fin 3 . 11 y 
ASLSV—Saluc landed, ALiy 14, at Teller on Bi'ring Sea. 

The total distance traversed was 2,700 m., the time occupied in 
the flight being only 71 hours (see Arctic Regions). When 
(General Nobile’s airship, ‘‘Italia,” returning from the North Pole 
was wrecked on May 24, 192S, Amundsen chivalrously volunteered 
to go in search of him. He left Bergen for Spitsbergen in an aero- 
{)l:ine on June 17, and was not heard of again. Scr R. Amundsen, 
My Lijc us an Explorer (1927;; B. Partridge, Atnioidscn (1929). 

AMUR, the chief river of Ea.stern Asia north of the Hwang-ho 
and about 3,000 miles in length. It Iraver.'.e.s from west to east 
a serie.s of tilted eaith-block;) which present a steep lace to the 
south-east and a gentle back-slo])e to the north-west. The course 
of the river is, therelure, alternately towards the north-east, when 
it llows parallel to the nurtii-easl to south-west trending ridges 
and towards the south-east, when it cuts across them. It is formed 
by the contluence of the Shilka, ri.sing in Transbaikalia, and the 
Argun, rising on (he back-.slupe of the Great Kliingan, one of 
the.se earth-blocks. It receives its mo.st important tributaries, the 
Sungari and the Ussuri, from the similar back-slope of the earth- 
block overlooking (he Sea of Japan. Both tributaries enter from 
the .south. Since the late 17th century, when the Chinese came 
into contact with the extending power of Russia, the Amur has 
had considerable political significance. The .‘Xrgun head-stream 
was taken as part of the boundary between the two empires at the 
Treaty of Nerchinsk (16891. and the present boundary between 
Manchuria and Siberia follows the line of the Argun, Amur and 
Ussuri, thus forming one of the longest river frontiers in the 
world. The river is highe.st in summer, the season of rains, and then 
the Sungari, draining North Manchuria, has a greater volume of 
water than the Amur it.self. In winter the river is frozen over and 
navigation is confined to the six months from May to October. 
For boats drawing four feet of water, the .Amur is then navigable 
for over 2.000 miles up to Stretensk and the Sungari up to Kirin. 
But the fact that its outlet lies so far to the north deprives the 
Amur of much of its value and. moreover, it has as a competitor 
the Chinese Eastern railway which is linked with more southerly 
ports at Vladivostok and in Manchoukuo. 

AMURATH: see Murad IV. 

AMUR REGION, a part of the Khabarovsk area of the 
R.S.F.S.R. Area 82.548 sq.mi. Population 394.000 (urban 75.- 
588V Its houndarie.'. are, on the south, the Amur river, on the 
west and northwest Chita province, on the east and northeast 
the Amguno river, on the north Nizhne-Amursk province. It 
includes the broad fertile plain which stretches from the junc¬ 
tion of the rivers Zeya and Amur at Blagoveshchensk to the 
Bureya or Little Khingpn mountains 250 mi. below. The river 






AMYGDALIN—AMYN'l'AS II 855 


here is broad and slow-flowing; at Blagoveshchensk, 1,200 mi. 
from its mouth, its elevation is less than 400 ft. The climate is 
milder than that of the Lena basin though it has severe winters, 
the principal drawback being that the maximum rainfall is in July 
and August, too late to be of the best service to crops, though 
oats, wheat, buckwheat, barley and potatoes are successfully 
grown. The average temperature at Blagoveshchensk is 17" F. in 
January and 70" F. in July. Above Blagovcshchen.sk the river 
valley is narrow and there is little land available for cultivation 
The mountain slopes are thickly forested and yield furs and 
timber, while the valley of the Zeya is noted for its gold mines. 
There are also deposits of iron-ore, coal, antimony and fluorspar. 
Horses, cattle, pigs, sheep and camels are reared. The Amur 
Zeya and Bureya rivers furnish boat communication in summer 
and sledge in winter, but the pro\ ince has developed markedly 
since the construction of the tran.s-Siberian railway through it. 
with its branch to Blagoveshchensk, which is an important trad¬ 
ing and culture centre. 

The region was known to the Russians in the 17th century and 
began to be settled by them in 1847. In China ceded to 

Russia the whole left bank of the '\mur and the right below the 
Ussuri confluence and in i8(jo the whole territory between the 
Ussuri and the Eastern sea. 

AMYGDALIN (Gr. 6 LiJ.vybh.\r}, almond), a glycoside C20 H27 
NOm, was isolated from bitter almonds by H. E. Robiquet and 
.'\. F. Houtron-Charlard in 1830. anti subsequently investigated by 
Justus von Liebig and Friedrich Wohler, and others. It is ex¬ 
tracted from almond cake by boiling alcohol; on evaporation of 
the solution and the addition of ether, amygdalin is precipitated 
as while minute crystals. Tt has been found to be a glycoside 
of formula C;;(iHlvN()h, being a compound of the disaccharide 
gentiobiose, benzaldehyde and h3'droc>anic ([)russic) acid. It is 
decomposed by dilute sulphuric acid into benzaldehyde, t/-glucose, 
and hydrocyanic acid; and by concentrated hydrochloric acid into 
mandelic acid, t/-gJucose and ammonia. The enzyme maltasc par¬ 
tially decomposes it, giving f/-glutose and mandelic nitrile gluco- 
side, CbH.CHI CN )C).Cr,HiiO,. Emulsin, on the other hancl, de¬ 
composes it into benzaldehyde, prussic acid and two molecules of 
glucose; this enzyme 01 curs in the bitter almond, and conse¬ 
quently the seeds invariably contain free prussic acid and benzal¬ 
dehyde. The glucose obtained in the foregoing reactions is formed 
by hydrolv.sis of the gentiobiose. (Sec Glucosides, Natural.) 

AMYGDALOID, a term meaning “almond-shaped,” used in 
anatomy and geology. 

AMYL ACETATE, a colourless, neutral, mobile liquid re¬ 
sembling jargonelle pears in odour. Hence its use as an cs.sence 
in the manufacture of “peardrops.” Owing to its solvent action in 
cellulose, cellulose esters (r/.v.), etc., it is al.so used in photography, 
in the celluloid and varnish industries, in the preparation of 
“dope” for aeroplane construction, etc. Its chemical formula is 
CH.W02C:,H,,. 

(See also Acetic Acid.) 

AMYL ALCOHOLS. There are eight of these alcohols 
theoretically possible. All are known, and the most important is 
rinbutyl carbinol for ricamyl alcohol), the chief constituent of 
fermentation amyl alcohol and consequently present in fusel oil 
(q.v.). It can be extracted from fu.sel oil by shaking this with 
strong brine, discarding the brine layer and collecting the portion 
lioiling between 125“^ and i4o°C. By shaking this product with 
hot aqucoij.s calcium hydroxide, separating the oily layer, drying 
it with calcium chloride and collecting the fraction boiling be¬ 
tween 128° and 132° C., a further degree of purification may be ! 
effected. A mixture of amyl alcohols that is used as a solvent for 
pyroxylin lacquers is manufactured by the chlorination of pen¬ 
tanes from petroleum and subsequent hydrolysis of the resulting 
amyl chlorides. 

/.Toamyl alcohol is a colourless liquid of specific gravity 0.8248 
fo®C.). boiling at i.u.6®C.. slightly soluble in water, easily soluble 
in alcohol, ether, chloroform and benzene. It possesses a charac¬ 
teristic stVong smell and a sharp burning taste. It is oxidized by 
chromic acid mixture to uovalerylaldehyde, fCIDzCH.CHa.CHO, 
and then to isovaleric acid. fCHjjiCH.CHi.COjH. 


The eight amyl alcohols all have the general formula 
C.'iHuOH. the differences being due to the different ways in which 
the carbon atoms are linked together and to the hydrogen and 
oxygen atoms. In normal amyl alcohol, we have a “straight chain” 
primary alcoln)!. Clis.UH^ CH2.GH..UHA)H. which can he re¬ 
garded as derived from the hydrocarbon n-pentane (normal 
pentane) by replacement of one end hvdrogen atom with the 
alcoholic (hydroxyl) group. Methyl-a-propiyl carbinol. 

CH.i.CH2 .CH..CH()H.CH,,, 

and di-ethyl carbinol, (bH, CHOH.t'vH.,, are two secondary amyl 
alcohols, also derivable from w-penlane. From the In’drocarbon 
(CH3)2UH.rH2.CH3 can be cierived i.vobulyl carbinol or rioamyl 
alcohol. (ClLi )2Ufl.CH2.C'H20H, methyl /.saquopyl carbinol. 
(CH^liCH.UHOH.CH;,. dimethvl ethvl carbinol, 
tC'H:,)2('OH.C\-H;„ 

and active amyl alcohol CH,,.Ut (TU.OH )H.(,Tl2.CH.,. And 
from the hydrocarbon (('H.iGC can be derived tertiary butyl 
carbinol, ((.'H3laC’.CHABI. Three of these contain “asymmetric 
carbon atoms” (marked *) and can, therefore, exist each in two 
optically active forms and one optically inactive form (see 
Stekeociiemistky ); the am}-! alcoliols include four primary 
alcohols (containing the group UH-OH ), three secondary alcohols 
(containing the group ;(TIOH) and one tertiary alcohol (con¬ 
taining the group ;COH). 

All the amyl alcohols can ])c obtained synthetically. Lsoarnyl 
alcohol by the action of paraformaldehyde cm 7,vf7bu(\’I magne¬ 
sium bromide, an example of Grignard's reaction. The synthesis 
of tertiary butyl carbinol proved the most diflicult and was 
finally achieved in 1891 by L. 'I'issicr vvlio reduced a mixture of 
irimethylacetic acid and trimelhylacctyl chloride with sodium 
amalgam. It is a solid w'liich inell.s at 4S‘’-5o"C. and boils at 
112-1I3"C. 

AMYL NITRITE (/.voamyl nitrite), a liquid which finds 
application in medicine, .since it reduces Iflood pre,ssure and re¬ 
tards the pulse. It i.s i)repared by passing nilrou.s fumes (from 
starch and concentrated nitric acid) info warm rioamyl alcohol: 
or by distilling a mixture of 26 parts of potassium nitrile in 15 
parts of water with 30 parts of rioamyl alcoliol in 30 parts of sul¬ 
phuric acid. It is a yellow-col(jurc’d litjuid of sj)ecific gravity 
0.877, boiling at about y5'’-<;6“ C.. of charai lerisf ic fjcnclrating 
odour and having the comj)osi(ion ('„Hii()N(J. It is insoluble in 
water, but di.ssolves readily in alcohol, ether, gku ial acetic acid, 
chloroform or benzene. It is easily drcitmposed by nascent 
hydrogen, w'ith the formation of ammonia and Lvoamyl alcohol; 
and on hydrolysis with caustic potash it forms potassium nitrite 
and rioamyl alcohol. When (he licjuid is dropj)ed on to fused 
caustic potash, it forms potassium valerate. 

AMYMONE in ancient Greek legend, daughter of Danaiis. 
With her sisters, .she had been sent to look for water, the district 
if Argos being then parched through the anger of Poseidon, 
Amymonc having thrown her spear at a stag, missed it, but hit 

.satyr asleep in the brake. The satyr pursued her, and she 
called for help on Poseidon, w'ho a])pearcd and for love of her 
beauty cau.sed a spring to well up, which re< eived her name. 
Aeschylus WTOte a .satyric drama on the subject. By the god 
Amymonc became the mother of Nauplius, the wrecker. Her 
meeting with Po.seidon at the spring is frequently represented on 
ancient coins and gems. 

See Apolhdorus ii, r, 4; Hyginus, Faff. jO<j; Proper(iu.s ii, 26. 

AMYNTAS I, king of Macedonia (f. 540-498 b.c ). w^as a 
ributary vassal of Darius Hystaspes and the first Macedonian 
ruler to have relaticjns with other countries. He made an alli¬ 
ance with the Peisistratidae, and when Hippias was driven out 
f Athens he offered him the territory of Anthemus on the Ther- 
maic gulf, hoping to turn the Greek party feuds to his own 
advantage (Herodotus v, 17, 94; Justin vii, 2; Thucydides ii, 
100; Pausanias ix, 40). 

AMYNTAS II or in, King of Macedonia from 393 (or 
389) to 369 B.c. He came to the throne after the ten years of con¬ 
fusion which followed the death of Archelaus and showed the 
same taste for Greek culture and its representatives. In 383 b.c. 
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he was driven out by the Illyrians, but in the following year, with 
the aid of the Thessalians, be recovered his Icingdom. He con¬ 
cluded a treaty with the Spartans, who helped him to reduce 
Olynthus (379 n.c ). He also entered into a league with Jason of 
rherae, and cultivated the friendship of Athens. The youngest 
of his three sons was the famou.s Philip of Maccdon. 

Sre Diodorus xiv. 89, xv. 19, 60; Xenophon, UelUnica, v. 3 ; Justin 
vii. 4. 

AMYOT, JACQUES ( 15*3-1593), French writer, was born 
of poor parents, at Melun, on Oct, 30, 1513. He was educated at 
the University of Paris and then at Bourges, where he was made 
proff's.sor of Greek and Latin through the influence of Margaret of 
Valois. Here he tran.slated Thnigene et Chariclec from Heliodorus 
(134; fol ), for which he was rewarded by Francis I. with the abbey 
of Hello/,ajie. He was (hu.s enabled to go to Italy to study the Vat- 
iian text of Plutarch, on the translation of whose Livrs (1550; 
1565J he had been some time engaged. On the way he turned aside 
on a mission to the Council of Trent. Returning home, he was 
iip|)oinled tutor to llu^ sems of Henry II., by one of whom (Charles 
IX ) he was afterw'ards made grand almoner (1561) and by the 
Ollier (Henry III.) was appointed, in spite of his plebeian origin, 
t onimancler of the order of the Holy Ghost. Pius 1 . promoted him 
to the bishopric of Auxerre, and here he continuc’d to live in com¬ 
parative quiet, repairing his cathedral and perfecting his transla¬ 
tions, for the rest of his days, though troubled towards the close by 
the insubordination and revolts of his clergy. He died on Feb. 6 , 
1 593. beejucathing, it, is said, i ,:oo crowns to the hospital at Orleans 
for the twelve “deniers” he received there w'hen “poor and naked” 
on his way to Paris. He translated seven books of Diodorus (*554), 
the* Papftnis rt Chlor cjf Longus (i 55 (}) and the Oprra Moralia of 
Plutarcli (157: ), His lively and idiomatic version of Plutarch, Vies 
drs hommrs illustres, was tran.slated into Engli.sh by Sir Thomas 
jNorlh. and uppliecl Shakespeare with materials for his Roman 
play.s, The translation of Plutarc h wa,s hi.s magnum oj^us. His other 
translations were subsidiary. The version of Diodorus he did not 
|)ublish, although the manuscript had been discovered by himself. 
Amyot took great pains to find and interpret correctly the best 
authorities, hut the interest of his books lies in the simplicity and 
jiurity of language which won the praise of Montaigne. His trans¬ 
lation reads like an original work. The iiersonal method of Plutarch 
appealed to a generation addicted to memoirs. Amyot’s book, there¬ 
fore, obtained an immense popularity and exercised great influence 
over .successive generations of French writers. 

There is a good edition of the works of Amyot from the firm of 
Didot (j.s vols., i8i.H-.'i). Srr also Auguste dc Bligniires, Essai sur 
Attiyof ft irx traduclrurx framdis a xvi^' sUelt (1851). 

AMYRAUT, MOlSE (1596-1064), also know'n as Amyral- 
(lus, Ireneh Proieslant theologian and metaphysician, studied at 
Orleans, Poitiers, and then at Saumur under the famous Scottish 
Protestant teacher, John (\irneron. He was made pastor of Sau¬ 
mur and professor of theology there. Amyraut and his colleagues, 
Louis Cappel and Josue dc la Place, also Cameron’s pupils, col- 
laborat«‘d in the Tftesrs Salmuricnses, and in 1631 published his 
7 'raift^ dc'.v rclij^ions. 

Amyraut was chosen by the national s}'nocl of 1631 to present 
to the king the complaint of the French Protestants against the 
revocation of the Edict of Nantes. His oration on this occasion 
is famous in the hi.story of French Protestantism. Later he con¬ 
ferred with Richelieu, liut without success, on the possibilities of 
reconciliation. 

Amyraut held fast to Calv inism, but in his TraiU dc la Pr^des^ 
tinatiim he tried to mitigate its harsher features by his “universal- 
ismus hyiKithelicus”—that God preilestiues all men to happiness 
on i onclilion of (heir having faith. For this doctrine he W'as thrice 
iH cLised of heresy before the synod, but without success. His most 
inUKirtant metaphysical W'ork was Dc VHcvation dc la fay et de 
I'ahiiis.scmrnt dc la rahon en la cr^ance dcs mysthes de la religion 
(1641). Hut ]>erhaps he is better remembered by his simpler 
works of devotion, which have remained fireside favourites of the 
French Protestant px'asantry. MoVse Amyraut died Jan. 18, 1664. 

Sre F-dm. Satgey. Afntrs , 4 myrat<t, sa vie rt srs Merits (1R49); Alex. 
Schweizer in Tub. theol. Jakrb,, pp. 155 seq. 41 seq. (1853); Protest^ 


ant Central-Dogmen II. 225 seq. (1854); and in Herzog-HaucK, 
Realencyklopadie; Bayle, s.v.; Biog. Univ., s.v.; John Quick’s Synod, 
in Call. Rejorm. pp. 352-357 ; ibid. MJS. leones Sacrae Gallicanae; Life 
of Cameron. 

ANA, a town on the Euphrate.s, Iraq, in 34° 30' and 42*’ E,. 
192 mi. below Deir, and 119 above Hit. It has retained its name 
at least since the beginning of the 2nd millennium b.c., but the 
actual site seems to have changed slightly. The earlier writers 
describe it as being on an island, and even as late as the i6th 
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Ana on the Euphrates, formerly a flourishing trade station 

CONTROLLING THE WATER WAY 

century A.D. at least a part of the town was so situated. At this 
time, however, the greater part of the town already lay on the 
right bank of the Euphrates, to which it is confined to-day. The 
town is important as the end of the desert journey from Tadmor 
in the west, as a station controlling the Euphrates waterway, and 
as a point of contact and trade with the desert to the south-west. 
In the early I7lh century a.d. at one of its most flourishing periods, 
the emir of Ana seems to have controlled the desert as far west 
as Tadmor; it was then the most flourishing Arab town on the 
Euphrates but since then it has fallen into decay, suffering in¬ 
roads from the desert. It was formerly known for its w-ine, 
and, later on, for its palm groves; it is a region of great fertility. 

The fKipulalion of Ana is 15,000 (a rather uncertain estimate), 
most of whom are Sunni Arabs. It is a centre of considerable trade 
along the valley road, and for trade with the Bedouins. It is also 
an agricultural oasis, growing mainly cereals, fruit and dates, 
the latter of which are traded, and its exports also include butler 
and wool. The modern motor route and aeroplane track to Da¬ 
mascus runs south of the old caravan route and leaves the 
Euphrates at Ramadi. 

ANA, a Latin neuter plural termination appropriated to vari¬ 
ous collections of the observations and criticisms of eminent men, 
delivered in conversation and recorded by their friends, or discov¬ 
ered among their papers after their decease. Though the term 
Ana is of comparatively modern origin, the introduction of this 
species of comjxisilion is not of recent date. It appears, from 
d’Herbelot’s Bibliothtquc Orientate, that from the earliest periods 
the Elastern nations were in the habit of preserving the maxims 
of their sages. From them the practice passed to the Greeks and 
Romans. Plato and Xenophon treasured up and recorded the 
sayings of their master Socrates; and Arrian, in the concluding 
books of his Enchiridion, now lost, collected the casual observa¬ 
tions of Epictetus. The numerous apophthegms scattered in Plu¬ 
tarch, Diogenes Laertius, and other writers show that it w'as cus¬ 
tomary in Greece to preserve the colloquially expressed ideas of 
illustrious men. It apf)cars that Julius Caesar compiled a book 
of apophthegms, in which he related the bans mots of Cicero. 

But though vestiges of Ana may be traced in the classical ages, 
it is only in modem times that they have come to be regarded 
as constituting a distinct species of composition, comprising lit¬ 
erary anecdotes, critical reflections, and historical incidents, min¬ 
gled with the detail of bans mots and ludicrous tales. The term 
Ana seems to have been applied to such collections as far back 
a.s the beginning of the 15th century. Francesco Barbaro, in a 
letter to Poggio, says that the information and anecdotes which 
Poggio and Bartolommeo of Montepulciano had picked up during 
a literary excursion through Germany will be called And. 

Poggio (q.v.) Bracciolini is the first eminent person of modem 
times who-se jests and opinions have been transmitted to pos- 
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terity. During the pontificate of Martin V., Poggio and other 
members of the Roman chancery were in the habit of assembling 
in a common hall adjoining the Vatican, in order to converse 
freely on all subjects. The jests and stories which occurred in 
these unrestrained conversations were collected by Poggio and 
formed the chief materials of his Facetiae. This collection, which 
forms a principal part of the Poggiana printed at Amsterdam in 
1720, is chiefly valuable as recording interesting anecdotes of em¬ 
inent men of the 14th and 15th centuries. It also contains a num¬ 
ber of quibbles or jeux de mots, and a still greater number of 
jacetiae, idle and licentious stories. 

Though Poggio was the first person whose remarks and bans 
mots were collected under the name of Ana, the Scaligirana, which 
contains the opinions of Joseph Scaliger, was the first work pub- 
lished under that appellation. There are tw’o collections of Scali- 
gerana—the Prima and Sccunda. The first was compiled by a 
physician named Franijois Vertunien, sieur de Lavau, who at¬ 
tended a family with whom Joseph Scaliger resided. It was pub¬ 
lished in i6og, under the title of Prima Scaligcrana, nusquam 
antchac edita. The second work, known as Sccunda Scaligcrana, 
was collected by two brothers of the name of Vassan, student.s of 
the University of Leyden, of which Scaliger was one of the pro¬ 
fessors. Being particularly recommended to Scaliger, they were 
received in his house and enjoyed his conversation. 

In imitation of the Scaligerana, a prodigious number of similar 
works appeared in France towards the end of the 17th and be¬ 
ginning of the 18th centurv'. At first these collections were con¬ 
fined to what had fallen from eminent men in conversation; but 
they were afterwards made to embrace fragments found among 
their ]wpcrs, and even jxissages extracted from their works and 
correspondence. Of those which merely record the conversations 
of eminent men, the best known and mo.st valuable is the Mena- 
giana. (lilies Menage was a person of good .sense, of various and 
extensive information and of a most communicative disposition. 
A collection of his oral ojiinions was published in i6(>3, soon after 
his death. 

The Perroniana, which exhibits the opinions of Cardinal du 
Perron, was compiled from his conversation by C. Dupuy, and 
publi.shed by Vossius in 1666. The Thunna, or observations of 
the pre.sident de Thou, have usually been published along with the 
Perroniana, but first appeared in i60g. 

The Valcsiana is a collection of the literary opinions of the 
historiographer Adrien de Valois, published by his son. 

The Furctcriana (i()q6) contains the botts mots of Antoine 
Furetierc, the Academician, the stories which he was in the habit 
of telling, and a number, of anecdotes and remarks found in his 
papers after his decease. 

The Chevraeana (ibg;), so called from Urbain Chevreau, is 
more scholarly than most works of a similar description and prob¬ 
ably more accurate, as it differs from the Ana proper, of which 
the works described above are instances, in having been published 
during the life of the author and revi.scd by himself. 

Parrhasiana (i6g()-i7oi) is the work of Jean le Clerc, a pro¬ 
fessor of Amsterdam, who bestowed this appellation on his mis¬ 
cellaneous productions with the view of discussing various topics 
of philosophy and politics with more freedom than he could have 
employed under his own name. 

The Huetiana contains the detached thoughts and criticisms of 
P. D. Huet (1630-1722), bishop of Avranches, which he him.sclf 
committed to writing when he was far advanced in life. 

The Casauboniana presents us with the miscellaneous observa¬ 
tions, chiefly philological, of the celebrated Isaac Casaubon. 

Besides the above a great many works under the title of Ana 
appeared in France about the same period. Thus, the opinions 
and conversations of Charpentier, Colome.sius and St. Evremond 
were recorded in the Carpenteriana, Colomesiana and St. Evre- 
moniana; and those of Segrais in the Segraisiana —a collection 
formed by a person stationed behind the tapestry in a house 
where Segrais was accustomed to visit, of which Voltaire declared, 
“que de tous les Ana e’est celui qui m^rite le plus d’etre mis au 
rang des mensonges imprim^, et surtout des mensonges in- 
sipides.” The Ana, indeed, from the popularity which they now 


enjoyed, were compiled in such numbers and wdth so little care 
that they became almost proverbial for inaccuracy. 

Of the examples England has produced of this .species of com¬ 
position, perhaps the most interesting is the Walpoliaua, a tran¬ 
script, of the literary conversation of Horace Walpole, earl of Or- 
ford. Most other wwks which in England have been published 
under the name of Ana, as Baconiana, Atterburyana, etc., are 
rather extracts from the writings and correspondence of eminent 
men than memorials of their coiivensation. 

Of the productions which belong to the class, though they do 
not bear the name of Ana, the most celebrated are the Colloqttia 
Mensalia of Luther and Selden's Table-Talk. The former, which 
comprehends the conversation of Luther with his friends and 
coadjutors in the great work of the Reformation, was first pub¬ 
li.shed in 1506. The Table-Talk of Selden contains a more genu¬ 
ine and undisguised expression of the sentiments of that eminent 
man than we find in his more studied productions. It was pub¬ 
lished after his death by Richard Milward, his amanuensis, who 
aflirms that for 20 years he enjoyed the opportunity of daily 
hearing his discourse, anil made it his practice faithfully to com¬ 
mit to writing “the excellent things that usually fell from him.” 

The most remarkable collection of Ana in the Engli.sh lan¬ 
guage—and, indeed, in any language—^is to be found in a work 
which docs not correspond to the normal type cither in the name 
or in form. In his Life of Samuel Johnson, LL.D., Boswell relates 
that to his remark, d propos of French literature. "Their Ana are 
good,” John.son replied,'"A few of them are good; but we have 
one book of that kind better than any of them—Selden's Table- 
Talk.’' Boswell's own work, however, is incomparably superior 
to all. Mrs. Thrale (who called her note-book "Thruliana”) gave 
the world a volume in the orthodox Ana .style in her Anecdotes 
of the late Samuel Johnson, IJ. IJ. A good modern collection of 
Ana is Mounts!uart Grant Dufl’s Notes from a Diary (18g7-igo5). 

J. C. Wolf has Riven a history of the Ana in a preliminary discourst? 
to his edition of the Casauhoniana, publi.shed in 1710. In the Re¬ 
pertoire de bibliographies sp^cialrs, curieuses, et instrut lives, by Pcig- 
not, there i.s a Notice bibliographique of these collertion.s ; ljut many 
of the book.s there enumerated consist of mere extracts from the 
writings of popular authors. 

ANABAPTISTS, a name given by their enemies to various 
sects which denied the validity of infant baiitism and for other 
reasons became prominent in Germany and cl.sewherc during the 
period of the Reformation. (Gr. bvaBairrllio)^ rebaptize.) So used, 
the word is (00 well known lo he discarded, though it de.«cribes 
these .sects by one of the least important of their distinctive 
doctrines and practices. The Anabaptists of Germany are his¬ 
torically noteworthy, not because they insisted on rebai)tism as 
a condition of admission to (heir community, but because the 
enthusiasm of the Reformation manife.sled itself in them in a 
form and manner altogether j^eculiar. Their views as lo the 
true function of the church anti its relation to the .State, and the 
efforts which (hey made lo realize these views, furni.sh a problem, 
partly theological, partly historical, of which a satisfactory solu¬ 
tion is not easy. To one who looks merely at the extravagance 
and lawlessness which appear on the surface, fanatici.sm and 
madness, credulity and imposture may provide a sufficient exjjla- 
nation of the w^holc Anabaptist movement, but a deqper insight will 
find elements in it which are quite inconsi.slent with such a sup¬ 
position. 

Anabaptism, as a system, may be described as the Reformation 
doctrine carried to its extreme limit; the Anabaptists were the 
extreme left in the army of the Reformers. The ho.stility of the 
orthodox Reformers to them cannot conceal the fact that the 
most peculiar doctrines of the Anabaptists were to them only 
corollaries—illegitimately drawn, as the orthodox Reformers be¬ 
lieved—from the fundamental principle common to both: the in¬ 
dependence of the individual judgment, and the supreme im¬ 
portance of the subjective element, personal faith, in religion. 
The connection of this principle with their theory of the church 
and its relation to the State, their doctrine of the sacraments, 
and even their political risings, is evident. 

The history of the Anabaptist movement in its outward de¬ 
velopment is brief but eventful. In 1521 their first rising took 



ANABASIS-ANACHRONISM 


858 


plate at Zwickau, under the leadership of Thomas Mlinzcr, 
Lutheran pastor of that place. Compelled to leave Zwickau, 
Munzer visited Bohemia, re.sidcd two years at Alltstedt in 
Thuringia, and in 15.^4 spent some time in Switzerland. During 
this [)eri()d he proclaimed his revolutionary doctrines in rt;ligion 
and [politics with growing vehemence, anci, so far as the lower 
orders were concerned, with growing success. The crisis came 
in the so-tailed Peasants' War in south (iermany in 1525. In 
its origin a revolt .against feudal oppres.sion, it became, under the 
le.idershi[) of Miinzer, a war against all constituted authorities, 
and an attempt to establish by force his ideal ('hristian com¬ 
monwealth, w'ith ab.solute e(|uality and the community of goods. 
'I’he total defeat of the insurgents at Frankenhausen (May 15 
15J5 ), followed as it was by the execution of Munzer and several 
other leaders, proved only a tem[jorary check to the Anabaptist 
niovenienl. Here and there throughout Germany, Switzerland 
and the Netherlands there wa;re zealous propagandists, through 
whose teaching m.iny were y)repared to follow as soon as another 
le.ader .should arise. A second and more determined attempt to 
esiahli.sh a fheocr.icy wa.s made at Miin.ster, in Westijhalia 
(b Here the sect had g.iined considerable intluencc, 
through the adhesion of Rothmann, the Lutheran pastor, and 
several prominent citiz»'ns; and the h'aders, Johann Matthyszoon 
or Matlhiesen, a baker of H.iarlem, ami Johann Itockholdt, a tailor 
of Leyden, had little difficulty in obt.iining possession of the town 
ami deposing the magistrates. Vigorous preparations were at once 
m.ide, not only to hold what had been gained, but to proceed 
from Miinsfi'r, as a centre to the coniiuesf of (he world. The 
town being besieged by Fra mis of Waldeck, its expelled bishop 
('.'\[)ril 15,54), Matthie.sen, who was first in command, made a 
.sally with only .50 followers, under the fanatical idea that he 
w.(s a second Gideon, and was rut off with his entire band. Bock- 
holdt, better known in history as John of Leyden, was now 
.supreme. Giving himself out as the successor of David, he 
claimed royal honours and absolute power in the new “Zion.” 
He justified the most arbitr.iry and extravagant measures by the 
authority of visions from heaven, as others have done in similar 
(in urnslatu (‘s. With this pretended sanction he legalized poly¬ 
gamy, and himself took four wives, one of whom he beheaded 
with his own hand in the market-place in a tit of frenzy. As a 
natural conseciuence of such licence, Miinster was for 12 memths 
a Scene of unbridled protlig.icy. After an obstinate resi.stance 
the town was taken by the besic'gers on June 24, 1535, and in 
January 1 53fj, Bockholdt and some of his more prciminent fol¬ 
lowers, after being cruelly tortured, were executed in the market¬ 
place. The outbreak at Miinster was the crisis of the Anabaptist 
movement. It never again had the opportunity of assuming 
political inijxirtance, the civil powers naturally adopting the most 
stringent measures to suppress an agitation whose avowed object 
was to suppress (hem. It is clilhcull to trace the subsec^uent his¬ 
tory of (he sect as a religious body. The fact that after the 
Munster insurrection the very name Anabaptist was pro.scribed 
in Furc)[»e, is a source of twofold confusion. The enforced adop¬ 
tion of new names makes it easy to lose the historical identity 
of many who really belonged to the Munster Anabaptists; but. 
on the other hand, has led to the classification of many with the 
Miinster sect who had no connection with it. The latter mistake, 
it is to be noted, has been much more common than the former. 
The Mennonites, for example, have been identified with the 
earlier Anabaptist.s on the ground that they included among their 
number m.iny of (he fanatics of Munster. But the continuity 
of a sect is to he traced in its principles, and not in its adherents, 
and it must he remembered that Menno and his followers e.x- 
pressly repudiated the distinctive doctrines of the Munster 
Anabaptists. They have never aimed at any social or political 
revolution, and have been as remarkable for sobriety of conduct 
as the Miinster sect was fcjr its fanaticism (sre MennonitesL 
In Fnglish hi.story freciuenl reference is made to the Anabaptists 
during the itvlh ami 17th centuries, but there is no evidence 
that any considerable number of native Englishmen ever adopted 
the principles of the Munster sect. Many of the followers of 
Munzer and Bockholdt seem to have fled from persecution in 


Germany and the Netherlands to be subjected to a persecution 
scarcely less severe in England. The excesses of John of Leyden, 
the Brigham Young of that age, cast an unjust stigma on the 
Baptists, of whom the vast majority were good, quiet people who 
merely carried out in practice the early Christi.an ideals of w’hich 
their persecutors prated. Broadly speaking, the various branches 
of the Anabaptist movement held the following doctrines in 
common, (i) They taught that Jesus did not take the flesh 
from his mother, but either brought his body from heaven or 
had one made for him by the Word. The Anabaptists were ac¬ 
cused of denying the inc.irnation of Christ: they did, but not 
in the-sense that he was not divine; they rather denied him to 
be human. (2) They condemned oaths, and also the reference of 
disputes between believers to law-courts. (3) The believer must 
not bear arms or offer forcible resistance to wrongdoers, nor 
wield the sword. No Christian has the ii^s ^hdii. (4) Civil 
government belongs to the world, is Cae.sar. The believer who be¬ 
longs to God’s kingdom must not fill any office, nor hold any rank 
under government, which is to be passively obeyed. (5) Sinners 
or unfaithful ones are to be excommunicated and excluded from 
the sacraments and from intercourse with believers unless they 
repent, according to Matt, xviii. 15 sc(/., but no force is to be 
usL-d towards them. Some sects calling themselves Spirituales, 
Ptu'uniatici or Ptrjt'cti also held that the baptized, or regenerate 
man, cannot sin, a very ancient tenet: though the outward man 
sinned, the inward man sinned not. 

One of the most notable features of the early Anabaptists is 
that they regarded any true religious reform as involving social 
amelioration. The Socialism of the i6th century was necessarily 
Christian and Anabaptist. Lutheranism was more attractive to 
grand-ducal patriots and well-to-do burghers than to the poor 
and oppressed and disinherited. The Lutherans and Zwinglians 
never converted the Anabaptists. Those who yielded to stress of 
persecution fell back into Roman Catholicism and w'ent to swell 
the tide of the Catholic reaction. 

Sfc Brard, The Rejornuilinn in its relation to Modern Thought and 
Knowledge (Hibberl lectures, ; Lindsay, History of the Reforma¬ 

tion (1Q07), vol. ii.; Hastings, Encyclopaedia of Religion and Ethics, 
art. “Anabaptism” with relerences given there; and (he general church 
histories of the period. 

ANABASIS, the title given by Xenophon (q.v.) to his narra¬ 
tive of the expedition of Cyrus the younger against his brother, 
Artaxerxes of Persia, 401 b.c., and adopted by Arrian for his 
history of the expedition of Alexander the Great (Or. dud^aens, a 
march up country). 

ANABOLISM, the biological term for the building up in an 
organism of more complex from simpler substances, constructive 
metaboli.sm. (See Biology; Physiology.) 

ANACHARSIS (c. 600 b.c.), a Scythian philosopher, the 
son of a chief of a nomadic tribe of the Euxinc shores and a 
Greek woman. He went on an embassy to Athens about 589 b.c, 
and became acquainted with Solon, and it is said that he was 
initiated into the Eleusinian mysteries. After he had spent sev¬ 
eral years at Athens, he travelled through different countries and 
returned home filled with the desire of teaching his countrymen 
the laws and the religion of the Greeks. According to Herodotus 
he was killed by his brother. His simple and forcible language 
originated the proverbial e.xpression “Scythian Eloquence,” but 
his epigrams are as unauthentic as the letters which are often 
attributed to him. 

See Herodotus iv. 76; Lucian, Scytha; Cicero, Tusc. Disp. v. 32; 
Diug. Laert. i. lor. 

ANACHRONISM, a neglect or falsification, whether wilful 
or undesigned, of chronological relation (Gr. a^a,back, ancIxpo»'os, 
time). Its commonest use is in the ante-dating of events, cir¬ 
cumstances, or customs; i.e,, in the introduction, especially in 
W’orks of imagination that rest on a historical basis, of details 
borrowed from a later age. Anachronisms may originate through 
ignorance of the progress of the arts and sciences and the other 
ascertained facts of history; artists on the stage and on canvas, 
in story and in song in all ages and all countries have been inclined 
to assimilate their dramatis personae to their own nationality and 
time. 
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ANACOLUTHON, a defectively constructed sentence which 
does not run on as a continuous whole. When a writer or speaker 
is full of his subject, or is carried rapidly along by the passion of 
the moment, such inconsequents arc very apt to occur. Of 
Niebuhr it is told that his oral lectures consisted almost entirely 
of anacoluthic constructions. To this kind of licence some lan¬ 
guages, as Greek and English, readily lend themselves; w^hile the 
grammatical rigidity of others, as Latin and French, admits of it 
i)ut sparingly. The following is an example;—“And he charged 
him to tell no man; but go show thyself etc. (Luke v. 14). The 
anacoluthon, as might be expected, is found several times in the 
plays of Shakespeare, e.g., 

Keep your word, Phoebe, that you’ll marry me, 

Or else, refu.sing me, to wed this shepherd. 

(i4^ You Like It, Act v. 4.) 

ANACONDA, a city of Montana, U.S.A., 26 m. N.W. of 
Butte, at an elevation of 5.300 ft.; the county seat of Deer Lodge 
county. The population in 1940 was 1 1.004. The Butte, Anaconda 
and Pacific (electric) railway connects the city with Butte and 
with the Northern Pacific, the Great Northern, the Oregon Short 
Line and the Chicago, Milwaukee, St. Paul and Pacific railways. 
Anaconda is a product of the Anaconda Mining Company, 
which in 1884 erected a plant on the north side of Warm Springs 
valley in order to treat locally the ore from its copper mines at 
Butte. This site was selected because there W'as no adequate 
water supply nearer. The first plant merely smelted the ore into 
matte which wa.s sent to Swansea or to Baltimore for further re¬ 
duction. In 1892 a full installation of converters was provided, 
and since then only metallic coiiper has been shipped from the 
district. In 1002 a new plant was erected one mile east of the 
city, increasing the cajiacity of the works to 17,000 tons of ore 
daily. The normal output of copper is iti% of the total produted 
in the United States. ()(<' of l^he world's production. Production 
of zinc and of manganese has been increasingly imiiortant since 
IQ 10 and 1018 respectively. The works employ 2,700 men, and 
use 35,000 electric horse-power from the water-power plants of 
the Montana Power Company, and 10,000 more that is developed 
in steam engine.s on the .spot. It is the largest non-ferrous reduc¬ 
tion jilant in the w'orld. 

ANACONDA (Eunectes murinus), an aquatic boa, inhabit¬ 
ing the swamps and rivers of Brazil, northeastern Peru and the 
Guianas in South America. It is the largest of American snakes 
and rivals the reticulated python as the largest .snake in the world. 
Exaggerated tales have been told by travellers of its size and 
swallowing capacity, but the largest known do not exceed 30 ft. 
in length. There is very great dread of this snake among the 
natives, though authenticated cases of its having attacked man arc 
few. The general colour of the anaconda is olive-browm, with large 
oval black spots arranged in two alternating rows along the back, 
and with .smaller white-eyed spots along the sides. The belly is 
whitish, .spotted with black. The head is elongate, flat, and very 
distinct from the neck. The nostrils are situated between three 
large shields. The anaconda feeds chiefly at night upon birds and 
other animals, which it kills by constriction. Good sized specimens 
of the alligatorlike caymans are regularly killed and eaten by the 
anaconda. In contrast to the boa constrictor, which rarely lakes 
to the water, the anaconda spends most of its time there, lying 
entirely submerged, with only a small part of its head above the 
surface, waiting for any suitable prey. Only seldom does it estab¬ 
lish itself in the branches of trees like the boa. It is ovoviviparous 
and the young are about 36 in, long when bom. 

A smaller species of anaconda, Eunectes notaeus inhabits Para¬ 
guay and the northern part of Argentina. Other species have been 
described from northern South America. 

ANACONDA COPPER MINING COMPANY, an 

American company, incorporated in 1895 to succeed the Anaconda 
Mining Company; it has, through the acquisition of various rain¬ 
ing and fabricating comi;)anies in the United States and elsewhere, 
developed into the world’s premier company in the non-ferrous 
metal industry. Directly, or through its subsidiary’ and associated 
companies, it controls the annual production of more than 1,000,- 
000,000 lbs. of copi>er, 500,000,000 Ib.s. of zinc, 150,000,000 lbs. 


of lead, and more than of the world production of silver. 
In addition to almost the entire ownership of the Butte (Montana) 
mining district, “the richest hill on earth,” it has large investments 
in fifteen other American states, as well as in Canada, Mexico, 
and Chile. It is also a large producer of lumber, coal, gold, 
arsenic, sulphuric acid, sufierphosphatc, zinc oxide and white lead, 
and has a large custom smelting and refining liusiness, with plants 
situated at .Anaconda and Great Falls, Montana; Tooele, Utah; 
Miami, Arizona; East Chicago, Indiana; and Perth Amboy, New 
Jersey. Through its ownership of The American Brass Company, 
and its equity in Anaconda Wire and Cable Company, it is the 
world’s largest user of copper and manufacturer of copper and 
bra.ss products with plants located in California, Connecticut, 
Illinois, Indiana, Michigan, Montana, New York, Rhode Island 
and Toronto, Canada. 

.Among the principal subsidiary and associated companie.s of 
.Anaconda Copper Mining Co. are: American Brass Company and 
subsidiaries; Andes Copper Mining Company; Arizona Oil Com¬ 
pany; Butte, Anaconda and Pacific Railway Company; Butte 
Water Company; Chile Copper Company and subsidiary com¬ 
panies; Diamond Coal and Coke Company; Greene Cananea Cop¬ 
per Company; Inspiration Consolidated Copper Company; Inter¬ 
national Smelting and Refining Company; Mountain City Copper 
Company; National Tunnel & Mines Company; North Lily Min¬ 
ing Company; Santiago Mining Company; Tooele Valley Railway 
Company; and Walker Mining Company. In addition to the 
above, it owns participations in many other mining companies and 
enterprises. In 1939 the outstanding capital stock was $433,716,- 
(;oo, and the total as.sets, $587,932,841. The net income was 
$20,236,552 and the surplus for the year, $7.<;i8,6oo. 

The principal office of the comi)any i.s at .Anaconda. Montana, 
the executive offices being in New York cifv. (E O. S.) 

ANACORTES, a cit>' and a port of entry in Skagit county, 
Wash., U.S.A., occupying the upper end of h'idalgo island, about 
80 mi. N. of Seattle. It is connected with the mainland by the 
Great Northern railway and the San Juan extension of the Pacific 
highway; with Vancouver island and Victoria by automobile 
ferries running through the San Juan archipelago. It is a fine 
harbour and a port for deeji w.iter. coastwise and sound shipping. 
The i)opulation in 1940 was 5.875. 

Anacortes has important fi.shing industries: salmon and tuna 
fish canneries, deep-.sea codfish packing plants, and a fish fertilizer 
plant. It has large lumber mil.s, a plywood plant, a j)ulp mill, 
shingle mills and box factories. It is a distributing ymint for 
British Columbia logs of fir, cedar, spruce and hemlock. Straw¬ 
berries for cold storage, green peas for canning, field and garden 
seeds of most varieties and the bulk of the cabbage seed raised 
in the world come from'this vicinity. r>ecey)tion Pass State i)ark 
is four miles away, on the southwestern end of Fidalgo island. 
The city was incorporated in 1889. 

ANACREON, Greek lyric poet, was born about 560 n.c., at 
Teos, an Ionian city on the coast of Asia Minor, Little i.s known of 
his life, except a few scattered notices, not in all ca.ses certainly 
authentic. He may have shared the voluntary exile of the mass of 
his fellow-townsmen, who, when Cyrus the Great was besieging 
the Greek cities of Asia (545 ), sailed to Abdcra in Thrace, where 
they founded a colony. Anacreon seems to have taken part in 
the fighting, in which, on his own admi.ssion, he did not distinguish 
himself, but, like Alcaeus and Horace, threw away his shield and 
fled. He is said to have acted as tutor to Polycrates of Samos; 
that he enjoyed the tyrant’s confidence we learn on the authority 
of Herodotus (iii. 121), who represents the poet as sitting in the 
royal chamber when audience was given to the Persian herald. 
Anacreon wrote many complimentary odes upon his patron. Like 
his fellow-lyrist, Horace, who was one of his great admirers, and in 
many respects of a kindred .spirit, Anacreon seems to have been 
made for the society of courts. On the death of Polycrates, Hip¬ 
parchus, who was then in power at Athens and inherited the literary 
tastes of his father Peisistratus, sent a special embassy to fetch the 
popular poet to Athens in a galley of 50 oars. Here he became 
acquainted with the poet Simonides, and other members of the 
brilliant circle which had gathered round Hipparchus. When this 
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(irtic was broken up by the assassination of IIi[)parchus, Anacreon 
feern.s to have returned U> his native town of Teos, where, accord¬ 
ing to a metrical ei)itaph ascribed to his friend Simonides, he died 
and was buried. A< cording to others, before returning to Teos, 
he act umpanied Simonides to the court of tchecrates, a 'J'hessalian 
dynast of the house of the Aleuadae. Lucian f Macrob. 201 men¬ 
tions Anac reon as having completed 85 years. If an anecdote given 
by riiny (A'c;/ //is/, vii. 7) i.s to be trusted, he wa.s choked at last 
by a grape-stone, but the story has an air of mythical adaptation 
to the poet s haints. Anacreon was for a long time ])opular at 
Athens, where his .statue was to be seen on the Acropolis, together 
with that of his friend Xanthip- 
pus, the father of I'ericle.s On 
several coins of 'l eos he is repre¬ 
sented, holiling a lyre in his hand. 

A marble .statue found in i8.c5 in 
the Sabine district, and now in 
the Villa Lorghese, is said to 
represent Anacreon. 

Anacreon had a reputation as 
a composer of hymns, as well a.s 
of tho.se bacchanalian and ama¬ 
tory lyrics which are commonly 
a.ssodutecl with his name. 'I'wo 
short hymns to Artemis and 
Dionysus, consisting of eight arul 
II linos respectively, stand lust 
amongst his few undisputed re¬ 
mains, as jcrinled by recent 
editors; hut pagan “hymns” and 
“Anac rc-onlic” jjoetry are often 
not unlike. 'The tone of Anacri'- 
on’s lyric effusions has probably 
led to an unjust estimate of the 
pjoet’s character. 1'ht! “triple 
wor.ship” of the Muses, Wine, 
and Love, ascribed to him as 
his religion in an old (ircek epi¬ 
gram {/lu/Acd. iii. 25, 51), may have been as purely proft.*ssional 
in the two last c.i.ses as in the tirsl, and his private character 
on such [joints w'as proljal.ily neither much better nor worse 
than that of hi.s contemporaries. Athenaeiis rernarLs acutely that 
he seems at least to have beem sober when he wrote; and he him¬ 
self strongly reiuuiiates, as Horace does, the brutal charac teristics 
of intoxication as fit only for barliarians and Scythiaas (/'>. 64). 
Of the live books of lyrical [jieces by Anacremn w’hich Suidas 
and Athenaeiis m«?ntion as extant in their time, we have now but 
the merest fragments, collec ted from the citations of later writers. 
Those graceful little [xcems (most of them first printed from the 
mss. by Henry Sle[)hens in 1554). which long passed among the 
learned for the songs of Anacreon, and which arc wcdl know-n to 
many English readers in the translations of Cewley and Moore, 
arc really of much later date, though possibly here and there 
genuine fragments of the jjoet are included. Mcxlern critics, how¬ 
ever, regard the entire collection as imitations belonging to differ¬ 
ent periods—the oldcvst [jrobably to Alexandrian times, the most 
recent to the last days of paganism. Thc'y will always retain a 
certain popularity from their lightness and elegance, and some of 
them are fair copies of Anacreon's style. A strong argument 
against their genuineness lies in tin- fact that the peculiar forms of 
the Ionic Greek, in whic h Anacreon wrote, are not to be found in 
these reputed odes, while the fragments of his poems quoted by 
ancient writers are full of lonicisms. Again, only one of the quo¬ 
tations from Anacreon in ancient writers is to be found in these 
poems, which further contain no references to contemporaries, 
whcTeas Strabo (xiv. p. expressly states that Anacreon’s 

poems included numerous allusions to I’olycrates. The character 
of Love as a mischievous little boy is quite different from that 
given by Anacreon, who describes him as “striking with a mighty 
axe, like a smith.” 

The best rtlition of the genuine fragments of Anacreon, as well as 
of the Anacrconlea, is by Bcrgk {Portae lyrki mrarci, 1883). He in¬ 
cludes in an apjjcndix a similar collection of imitations from the 



Anerdota Rrarcu of P. Matranga (1850), which had their origin in the 
beginning of the middle ages and resemble the Christian anacreontics 
of Sophronius. 

ANACREONTICS ffrom the name of the Greek jxjet Anac¬ 
reon ), the title given to .short lyrical pieces, of an easy kind, deal¬ 
ing with love and wine. The English word appears to have been 
first used in 1050 by Abraham Cowley, who called a section of 
his fjoems “anacreontiques,” because they were para[)hrased out 
of the so-called writings of Anacreon into a familiar mea.sure 
which was supposed to represent the metre of the Greek. Half 
a century later, when the form had been much cultivated, John 
i'hillips (1631-1700) laid down the arbitrary rule that an anacre¬ 
ontic line “consists of scv'cn syllables, without being tied to any 
certain law of quantity.” In the 18th century, the anti([uary 
William (Jldys fi6Qt}-i70i) was the author of a little piece which 
is the jjerfeiL tyiie of an anacreontic; this begins: 

Busy, curious, thirsty fl>'. 

Drink with me, and drink as I; 

E'reciv welcome to my cu|), 
rouklVt thou sip and sip it up. 

Make the most of life you may; 

Life is short and wears away. 

In 1800 Tom Moore published a collection of erotic anac¬ 
reontics which are also tyiiical in form; Moore speaks of the 
nece.ssity of catching “the careless farilit}' with which Anacreon 
appears to have trilled,” a.s a reason why anacreontics are often 
tame and worthless. He fiwells, moreover, on the absurdity of 
writing “pious anacreontics,” a feat, however, which was per¬ 
formed by several of the Greek Christian poets, and in particular 
by Gregory of Nazianzus and John of Damascus. (E. G.) 

ANADYOMENE, a common Greek e[)ithel of Aphro¬ 
dite (VenusL exijressiv’e of her having sprung from the foam of 
the sea (from the Greek anachiomenc, “rising”). In a famoiLS 
picture by Ajjelles she was reiircscnted as haxang just emerged 
from the sea and in the act of wringing her tresses. This [jainting 
was c.xccutcd for the temple of Ascleijios at Cos, from which it 
was taken to Rome by Augustus in part payment of tribute, and 
set up in the temple of Caesar. In the time of Nero, owing to 
its dilapidated condition, it was replaced by a cojiy made liy the 
painter Dorolheus. 

ANADYR, (i) a gulf, and (2) a river, in the extn'me north¬ 
east of the Kamchatka province of the Far Eastern Area of the 
Russian S.F.S. Retniblirs. d'he gulf extends from Cape Chukchi 
on the north to Cape Navarin on the south, forming part of the 
Bering sea. The river ri.ses in the Stanovoi mountains as the 
Ivashki or Ivachno, about 67° N. and 173° E., flows through the 
Chukchi country, at first soulh-wcst and then east, and enters the 
Gulf of Anadyr after a course of about 500m. The country 
through which it passes is thinly [)0{>ulaled, barren and desolate. 
For nine months of the year the ground is covered with snow. 
Reindeer, upon which the inhabitants subsist, arc numerous. 

ANAEMIA, a generic term for various forms of disease 
characterized Ijy a defective constitution of (he blood, or, more 
specifically, by a reduction in the oxygen-carrying power of the 
blood. This reduction is clue, either to a decrease in the number of 
red blood corpuscles, or to a decrease in the amount of haemo¬ 
globin they contain, haemoglobin being that constituent of the red 
c'orpu.scles which makes it po.ssible for them to carry o.xygcn to 
the tissues and to play an important role in the transfer of carbon 
dioxide from the tissues to the lungs. The amount of haemoglobin 
that each red corpuscle contains i.s represented by a term known 
as the colour index, which i.s derived by dividing the percentage 
of haemoglobin by the percentage of red corpuscles. 

Types of Anaemia. —The customary division is as follows: 
(<j) the primary, those in which the cause is yet unknown; and 
(/>) the secondary, those due to some known cause. Chlorosis 
and pernicious anaemia arc primary anaemias. The anaemia 
caused by haemorrhage, malaria, chronic poisoning by known 
chemical and biological agents, parasites, malnutrition, malignant 
disease, etc., is secondary. 

Symptoms. —Since the chief derangement in all anaemias is 
a reduction of the total amount of haemoglobin in the blood, the 
symptoms and pathological anatomy are quite similar in the di^- 
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ferent kinds of anaemia. Pallor of the skin and mucous mem¬ 
branes, shortness of the breath, palpitation, faintness, weakness, 
languor, headache, and usually gastro-intestinal disturbances, are 
the general symptoms. A special tendency to haemorrhage is fre¬ 
quently present. The physician frequently finds the heart to be 
dilated and hears systolic murmurs in the heart on auscultation. 
Anatomically the internal organs are pale, sometimes smaller than 
normal and atrophic, and their cells contain an excessive amount 
of fat. The spleen is enlarged in some anaemias and is usually 
denser than normal. The red bone-marrow, which forms the red 
corpuscles and haemoglobin, is increased in amount except in rare 
cases. The diagnosis depends on the clinical picture, the examina¬ 
tion of the blood, and a number of other findings. 

Causative Factors.—Obviously anaemia must be due to either 
one or a combination of the following factors: loss of blood, in¬ 
creased destruction of red corpuscles, or a disturbance of the red 
bone-marrow (erythroblastic tissue), leading to a decrease in the 
normal supply of red corpuscles or to a decrease in the amount of 
haemoglobin they contain. The red bone-marrow in health con¬ 
tinually supplies the blood with red corpuscles which contain a 
constant amount of haemoglobin to take the place of those de¬ 
stroyed in the liver, spleen and other tissues; so that the number 
of red corpuscles and the total amount of haemoglobin in the 
blood remain constant. 

If blood is lost, or if there is an increase in the destruction of 
red corpuscles, the red bone-marrow compensates by producing 
red corpuscles at a more rapid rate than normal. In such a case, 
e.sjjccially if the loss, or destruction, is great, the red corpuscles 
so produced are frequently small, contain a subnormal amount of 
haemoglobin and may even contain a nucleus, which denotes that 
the cell is young. In the course of time these abnormal cells are 
replaced by normal cells and the red bone-marrow returns to a 
normal rale of production. But if the loss or destruction is con¬ 
tinuous or intermittent, as in chronic anaemias, the blood contains 
more and more abnormal red corpuscles. The erythroblastic tissue 
further attempts to compensate for this continuous demand for 
red cells by invading and replacing the yellow marrow which does 
not form red corpuscles. If the demand is in excess of the capac¬ 
ity of the erythroblastic tissue to respond, the condition of the 
blood seen in the chronic anaemias develops, namely, a decrease 
in the number of red corpuscles, the presence of abnormal types 
of corpuscles, and a diminution of the total amount of haemo¬ 
globin in the blood. 

In some of the anaemias it is possible to state definitely which 
of the above factors are concerned; in others opinion can be 
based only upon an interpretation of the known facts. In the 
anaemia that follows repeated haemorrhage, as occurs in ulcers 
of the ga.stro-intestinal tract, the obvious factor is the loss of 
blood. In the anaemias caused by haemolytic toxins, the deslruc- 
lion of red corpuscles is the chief factor concerned, although these 
toxins may also act on the erythroblasts or embryonic red cor¬ 
puscles in the bone-marrow. In the anaemia secondary to malig¬ 
nant disease, e.g., gastric cancer, the anaemia is due to a combina¬ 
tion of several factors. First there is a toxaemic condition due 
to absorption of products of decomposition formed in the growth 
itself. But in addition there may be present loss of blood from 
haemorrhage; an increase in the destruction of red corpuscles 
in some cases; a disturbance of nutrition leading to a lack of 
proper food supply for the erythroblastic tissue; and the possible 
action of the autolytic products of the cancer cells which may 
inhibit the activity of the bone-marrow. The evidence of in¬ 
creased red corpuscle destruction can sometimes be obtained by 
examination of the spleen and liver, their cells containing a larger 
quantity of iron than normal, by examination of secretions or 
excretions, such as the bile and urine (haemoglobinuria), and by 
determining the fragility of the red corpuscles. The fragility of 
the red corpuscles is ascertained by determining their ability to 
withstand a hypotonic solution of sodium chloride without dis¬ 
integrating, normal red corpuscles being able to resist a 0-4% 
solution, whereas “fragile corpuscles” will discharge their haemo¬ 
globin m a 0-5% solution. The evidence of disturbance of the 
red bone-marrow is obtained by detailed examination of the blood, 


the cellular constituents being markedly altered. In the chronic 
anaemias regeneration and destruction, or loss, occur simulta¬ 
neously, so that the blood picture gives an idea more of the 
capacity of the erythrolilastic tissue to respond than of the 
amount of destruction that is occurring. In aplastic anaemia, a 
rare condition, the red bone-marrow, does not respond, and as 
a result the anaemia runs a rapid and progressive course without 
remissions, contrary to the u.sual courses of the chronic anaemias. 

Chlorosis. —Chlorosis and pernicious anaemia are primary 
anaemias that deserve special discussion becau.se of their common 
occurrence. Chlorosis occurs almost exclusively in females be¬ 
tween the ages of 14 and 25, the most frequent ages of onset 
being 14 and 15. This disease is characterized by a pronounced 
haemoglobin deficiency without a proportional decrease in red 
corpuscles. It is rarely directly fatal and is fortunately very amen¬ 
able to treatment with iron preparations, blood transfusions being 
required only in advanced and stubborn cases. The administra¬ 
tion by mouth of bone-marrow and spleen is also beneficial. Re¬ 
currences of the disease are quite common. The cause of chlorosis 
is unknown. All evidence shows that a haemolytic agent is prob¬ 
ably not responsible. The erythroblastic tissue is at fault, particu¬ 
larly in the formation of haemoglobin. The fact that iron is so 
beneficial suggests that iron starvation is in some way related to 
the i)rimary cause, which is also related in some way to the age 
of puberty and the function of menstruation. Because of this 
latter factor, some believe that the glands of internal secretion, 
especially the ovary, are at fault; but no conclusive evidence is as 
yet available. An impro{)er diet, overwork, >^orry and Jack of 
fresh air are predisposing factors. Chlorosis does not occur fre¬ 
quently ill country-bred girls, whiv.h is probably due to the greater 
exposure to sunshine and “outdoor life,” which these girls enjoy. 
In towns, loo, it is less common than formerly. The symptoms 
of chlorosis are in general those of anaemia. 

Pernicious Anaemia.—Pernicious anaemia is a disease of 
middle life and is twice as common in males as in females. It 
is cliaraclerized by a progressive anaemia interrupted by periods 
of temporary improvement, and by a fatal termination almost 
without exception in from two to five years, the body being rarely 
emaciated. The on.sct of this disease is slow and in.sidious. The 
skin is pale and later takes on a lemon tint. Languor, weakness 
and breathlessness are not marked at first, but later become ex¬ 
treme. The heart palpitates readily. I'he mucous membrane of 
the mouth is glos.sy and appears bloodless; the tongue is sore. 
The appetite fails and quite early in the disease acid disappears 
from the gastric secretion. Attacks of diarrhoea and abdominal 
pain frequently occur. There is a tendency to bleed into the skin 
and serous surfaces. Some patients experience sensations of 
numbness and tingling and complain of neurotic pains. 

The blood picture is much changed, the red corpuscles being 
greatly reduced in number and very abnormal in shape and size, 
as well as in other re.spccts. The red corpusclc.s contain an abun¬ 
dance of haemoglobin, the colour index being greater than 10. 
The white blood corpuscles are generally normal or diminished in 
number, but frequently abnormal forms are present. On po.st- 
mortem examination the bone-marrow is red and hyperplastic, 
except in cases of aplastic anaemia; lesions of the spinal cord are 
found; the gastric mucosa is frequently atrophic; the internal 
organs show fatty degeneration; the lymph glands may be deep¬ 
ened in colour, (haemolymph glands), and there is much iron 
pigment in the kidneys, liver and spleen. 

In contrast to chlorosis, there appears to be no serious difficulty 
in the formation of haemoglobin in pernicious anaemia. Many 
evidences of excessive blood destruction are present, particularly 
the increased iron content of the organs, free haemoglobin in the 
blood serum and urine, the frequent occurrence of jaundice, and 
the increased fragility of the red corpuscles. A condition simulat¬ 
ing pernicious anaemia occurs in continued poisoning with tol- 
uylendiamine and ricin and in patients infected with bothrioce- 
phalus, an intestinal parasite that produces a haemolytic agent. 

Haemolytic .substances are said to be present in the intestine 
of anaemic patients that have chronic intestinal disorders, and 
! recently a condition similar to pernicious anaemia has been 
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observed to occur followinR intestinal stasis. B. aerogenes capsula- 
tus, which frequently inhabits the intestine of man, produces a 
haemolytic agent, and it is reported that they occur in increased 
numbers in the intestines of i)atients that have pernicious anaemia 
and that their number decrease's during the remissions. The feed¬ 
ing of these bacteria in large numbers, or the intravenous injec¬ 
tion of their products, produces in animals a condition quite like 
IMrrnicious anaemia in man. Buckman and Ilorrall report that an 
haemolytic substance is present in the serum of pernicious anae¬ 
mia patients. 

Some observers believe (hat the stomach is in some way related 
(o the cause, l)e< ause of the high im idence of absence of acid in 
the stomach fachlorhydria) of patients .suffering with this disease 
and because this disease .sonielirries occurs after total removal of 
the stomach. The absence of the acid in the stomach is .said to 
favour the growth of bacteria that produce haemolytic poisons. 
After total gastrectomy in dogs a grave anaemia is found, which, 
howc'vcr, has been controlled by the administration Cif iron and 
cod-liver oil. Although the more recent evidcmcc seems to show 
that the change in the stomach i.s primary, it is commonly held 
to be secondary, as arc the changes in the bone-marrow and 
nervous .sy.stcni, to the action of a toxin, irrespective of its source. 

(A.C.I.) 

Treatment and Diet. —As regards treatment, Minot and 
Murphy of the Harvard Medical .School showed in 1926 that very 
miK h may be done to stimulate blood-production and improve the 
patient's condition by feeding with liver. About half a pound of 
liver must be tafeen daily until the normal blood picture is 
rc'stored which may be in a few weeks; subse<iuently the amount 
of liver may be reduced. In 1927 Cohn, Minot, Murphy and 
others found that a non-protein extract from liver containing the 
unkru)wn factor could be used with e(|ual siuaess. These results 
have been contirnu-d in flreat Britain,and in March 1928 the Medi¬ 
cal Research t\)uncil, in a [)reliminary report, stated that extracts 
l)repared by cert.iin commercial drug firms had proved .satisfac¬ 
tory. Certain other animal organs, as well as iqiricots, iH'.uhes and 
plums, are also of service. It has been debated whether iron must 
be in organic combination to be ulilizabic in blood regeneration 
or w'bclher a .simple iriorg.inic salt (as ferrous tarbonale) will siif- 
tiee, but the evidence is that the form and quantity are not signifi¬ 
cant. Beef kidney and raspberries conl.iin much more iron than 
do beef liver, apricots ancl peaches, but are much less effective 
in blood regeneration. Some unknown substance is supplied by 
the effective foods enabling the IkkIv to utilize the iron. Apricots, 
peaches and prunes are about as effective as bone marrow, pan¬ 
creas and spleen; raisins and grapes rank lower, about on a par 
with lirain tissue. The dried fruits arc as effective as the fresh 
and in this connection are far superior to dairy products. 

At the same time it may be noted that while diet may help, the 
liver treatment api)arently affects the formation of blood alone 
and not the underlying condition on which the pernicious anaemia 
depends; the achlorhydria in particular is unaffected. Hence gen¬ 
eral measures must he undiTtaken besides the liver treatment. The 
source of the toxaemia should he looked for. Plenty of fresh air, 
sunlight and cod-liver oil arc indicated. Dilute hydrochloric acid 
by mouth improves digestion. Removal of the spleen has been 
tried e.vten.sively, hut without definite benefit. U is of great 
benefit, how’cvcr, in splenic anaemia. Rejx'ated blood transfu.sion 
is .sometimes of great, though temporary value. 

The benefits of liver diet for [lernicious anaemia have been 
successfully demonstrated, both in .America and Great Bril.ain. 
'fhe treatment was first suggesti'd by (i. R. Minot and W. .P. 
Murphy of Har\ard Medical .school, Het ausc a daily liv'cr diet 
is intolerable to most patients, there have been extensive efforts 
to isolate the active principle in liver. .As a result, liver extracts 
from the United States, Germany and Great Britain are now on 
the market. Since the cxtract.s arc soluble in water, a single dose, 
eciuivalent to nearly 30 oz. of whole liver, can be given a patient 
unable to take solid food. Jt has Ixrn demonstrated also that 
ahucmics may obtain variety in apiiiots, peaches and prunes, 
either fresh or dried, and in certain other animal organs, such as 
brain tissue, bone-marrow, jxmcTcas and spleen. I 


Other Forms of Anaemia. —There are other diseases of the 
blood and blood-forming organs, such as l>Tnphosarcoma, Hodg¬ 
kin’s disease, chloroma, leucaemia and anaemia pscudolcucaemia 
of children, in which anaemia occurs. In these diseases the dis¬ 
turbance chiefly involves the white corpuscles, or leucocytes, and 
hence these diseases are not to be considered in a general discus¬ 
sion of anaemia. (X.) 

BiBMf)GRAPnY. —F. B, Mallory and J. H. Wright, Pathological 
Technique (iqi 8) ; Anders, Am. Jour. Med. Sci., vol. 158, p. 6S9 
(1910); F. Tire, Practice of Medicine, vol. 6 (1921); A. F. Hurst, 
Ciuy’s IIoxp. Rep., vol. 73 (1923), and Lancet (Jan. and June 1023) ; 
Faber and Gram, Arch. Int. Med., vol. 34, p. 827 (1924) ; Ivy and 
Farrell, Proc. Am. Physiol. Soc. (Dec. 1025) ; Kahn and Torrey, Jour. 
Inj. Dis., vol. 37, p. 161 (1925) ; G. R. Minot and W. P. Murphy, Jn. 
Amer. Med. i(j26, 87, 470; H. F. Brewer, A. Q. Wells, ancl F. R. 

Fraser, Brit. Med. Jn., 1927, i., 165 {hiblogr.) ; Medical Research 
Council, Brit, Med. Jn., 1927, i., 39S. 

ANAESTHESIA and ANAESTHETICS, terms used in 

medicine to describe a state of local or general insensibility to 
external impressions, ancl the .substances used for inducing this 
state. In diseases of the brain or spinal cord anaesthesia is an 
occasional symptom, but in such cases it is usually limited in 
extent, involving a limb or a dcfinilo area of the body’s surface and 
depends upon interference with nerve tracts or centres. Complete 
anaesthesia occurs in a state of catalepsy or trance. 

On April 9, 1799, Sir Humphry Davy, while experimenting on 
nitrous oxide (the .so-callecl “laughing gas"), discovered its 
anaesthetic proiK*rties, and described the effects it had on himself 
when inhaled with the view of relieving local pain. In iSiS 
Faraday showed that the inhalation of the vapour of ether pro¬ 
duced similar anaesthetic effects, as was also shown by the Ameri¬ 
can. John D. Godman (1822), James Jackson (1833), VVood and 
Bache (1834). These observations, in sjiite of the work of Henry 
Hickman in his famous pamphlet “.X Letter on Suspended 
Animation” in 1824, remained scientific curiosities until March 
30, 1842, when Dr. Crawford W. Long performed at Jefferson, 
(Li., an operation under ether. His statue now stands in the statu- 
I ary hall in the Capitol, VV'ashington. D C. In December 1844 
j Dr. Horace Wells, a dentist of Hartford (Conn.), underwent in his 
own person the operation of tooth-extraction while rendered in¬ 
sensible by nitrous oxide. On Sejit. 30, 1S46, Dr. W. T. G. Morton, 
.1 dentist of Boston, following the suggestion of Dr. C. T. Jackson, 
employed the vapour of ether in private to procure general 
anaesthesia in a case of tooth-cxtraction, and thereafter admin¬ 
istered il in cases requiring surgical operation with complete .suc¬ 
cess. The first operation in public under ether was performed by 
Dr. J. C. Warren at the Massachusetts General Hospital on Oct. 
16, 1846. On Dec. 19 of the same year Robinson, a dentist in 
London, and on the 21st Robert Liston, the eminent surgeon, oper¬ 
ated on patients anae.sthetizecl by ether; and the practice soon 
became general both in Great Britain and on the continent. 

Sir James Simpson, in 1S47, w'as the first to apply anaesthesia by 
ether to midwifer}' i>ractice. On March 8, 1847, M. J. P. Flourcns 
read a paper before the Academic dcs Sciences on the effect of 
chloroform on lower animals, and in November of the same year 
Simpson announced his discovery of the anaesthetic properties of 
chloroform. During the intervening period other drugs were 
found to possess anaesthetic properties. Of these ethyl chloride 
has come into prominence at the prc.sent time; nitrous oxide, too, 
which had been lost .sight of, was reintroduced, to become the 
most popular anaesthetic in denial practice. Frequently, either 
alone or with oxygen, nitrous oxide is used in the preliminary 
stages of inducing ether anaesthesia. 

The administration of the above-named drugs is by inhalation, 
and has to be continued throughout the operation, the reason being- 
that all the drugs are as rapidly excreted as they are absorbed, 
especially by the lungs, and therefore no other method would be 
of any av’ail On the other hand there are drugs which are sufl 5 > 
cienily slowly eliminated to allow of an operation being performed 
Ijctwecn the moment of induction and that of recovery. The use 
of scopolamine and morphine in the production of “twilight sleep” 
for childbirth is an example. The.se drugs are injected with a hypo¬ 
dermic needle. Similarly, urethane produces a profound general 
anaesthesia but has only been used on the lower animals, as its 
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depressing effect on the respiratory centre contra-indicates its use 
in human beings. 

Local Anaesthesia. —Much attention has been devoted to 
the discovery of methods by which the insensibility may be con¬ 
fined to the area of operation and the loss of consciousness avoided. 
But they have only lately been successfully applied to the severer 
operations. The earliest local anaesthetic was cold, produced 
by a mixture of ice and salt. The skin is now frozen by a fine 
spray of ether or ethyl chloride. The recovery, like that from any 
other frostbite, is very painful, and the time during which an op¬ 
eration can be done is very short; consequently this method has 
been very largely sujierseded by the use of drugs, particularly co¬ 
caine and its derivatives. Cocaine has by far the highest anaes¬ 
thetic properties; it is, however, in certain individuals a mo.st 
powerful cardiac depressant and has caused numerous fatalities. 
Eucaine has now largely taken its place, though its anaesthetic 
properties are less; it is, however, less toxic, and can be sterilized 
by heat. 

Spinal Analgesia. —The method of inducing analgesia by in 
jecting solutions into the sheath surrounding the spinal cord was 
devised by Hier in iSoS, but was not adopted to any great ex¬ 
tent, until F'ourneau discovered stovaine in 1904. The substances 
injected, by virtue of their specific action on nervous tis.sucs, cause 
loss of painful sensations in the lower limbs and for a variable dis¬ 
tance up the trunk. The injection is followed, generally within 
three to five minutes, by the production of analgesia, which lasts 
for a period varying from half an hour (0 two hours. Xarious sub¬ 
stances have been used for the purpose of which the following 
are the chief: tropai ocaine, stovaine, novocaine, cocaine, cucaine 
and alypin. The chief points in favour of this method of pro¬ 
ducing analgesia are as follow: (a) The patient is not rendered 
unconscious, and is often able to assist at his own ojx’ration, such 
as by coughing or moving his limbs in any w-ay as may be desired; 
{b) there are no troublesome after effects, such as nausea, vomit¬ 
ing and thirst; (r) surgical shock is con.siderably lessened, especial¬ 
ly in such operations as amputations and severe abdominal emer¬ 
gencies; (d) the risk attending a general anaesthetic is avoided. 
The chief disadvantages arc: (a) A severe form of headache may 
sometimes follow; (/>) the paralysis of mu.scles. In a very few cases 
this has been permanent. The temporary paralysis of the muscles 
of respiration is apt to be a .serious matter; (r) the uncertainty of 
the methoil, so that the analgesia is not always as complete as is 
de.sirablc; (d) the analgesia for .safety must be limited to a line 
below the lev^d of the second rib in front. Finally, operations have 
been performed under a local anaesthesia produced by hypnotism 
(17.11.) but this is a method that can only be u.sed on selected 
cases. 

BinTioGRAPiiY.—J. Blonificld, Anaesthetics in Practice and Theory 
(iQ22) (bibl.) ; R. E. Farr, Practical Local Anaesthesia and its Surg. 
Technic (1023) (bibl.) ; C. Hirscli, Lehrbuch dcs Localanasthcsie, etc. 
(Stuttgart, 1925) (bibl.) ; J. T. Gwathney, Anaesthesia, 2nd cd. (1925) 
(bibl ) ; S. Johnston and others, “Discussion on the Future of Anaes¬ 
thesia,” Brit. Med. Jn. 1926, ii. 775 and 1,106 (bibl.) ; J. R. Mackenzie, 
“Anaesthetics,” Lancet, 1927, i. 163; G. P. Muller, “The Changing 
Status of Anaesthetics,” Ann. Surg. 1927, Ixxxvi. 244 (bibl.). 

ANAGNIA (mod. Anagni); jwp. (1936), town 6,590, com¬ 
mune 12,396; an ancient town of the Hernici, on a hill (1,558 ft.) 
above the valley of Trerus and Via Labicana, Italy, Its posi¬ 
tion in a fertile district soon gave it importance, and it became 
the seat of the assembly of the Hernican towns. In the war of 
306 B.c. it lost its independence. It was besieged by the Saracens 
in 877, but in the nth century was a place of considerable 
importance, the Conti and Cactani being the chief families; Pope 
Boniface VIII., a member of the latter, wms there made prisoner 
in 1303. The ancient city walls, built of rectangular blocks of 
porous limestone, still stand, much restored in places. Within 
the city the only ancient remains are some mas.sive substruction 
walls on the hillside. The cathedral, constructed in 1074 at the 
summit of the hill, is externally plain; it has a fine Gothic interior. 

ANAGRAM, the result of tran.sposing the letters of a word 
or words in such a manner as to produce other W'ords that pos.sess 
meaning (Or. Ai/d back, and^pA^t*', to write). The construction 
ofjinagrams is an amusement of great antiquity,its invention being 


ascribed without authority to the Jews, probably because the later 
Hebrew writers, particularly the Kahbali.sts, were fond of it, as» 
sorting that “secret mysteries arc woven in the numbers of letters.” 
Anagrams were known to the Greeks and also to the Romans, 
although the known Latin examples of words of more than one 
syllable are nearly all imj>erfect. They were popular throughout 
Europe during the middle ages and later, particularly in France, 
where a certain Thomas Billon was appointed “anagrammatist to 
the king” by Louis XIII. Drydcn di.sdainfully called the pastime 
the “torturing of one poor word ten thousand ways,” but many 
men and women of note have found amusement in it. A well- 
known anagram is the change of Ave Afario, gratia plena, Dominus 
tecum into Ffrgo serena, pia, munda et immaculata. Among others 
are the transposition of “Horatio Nelson” into “Honor est a 
Nilo”; and of “Florence Nightingale” into “Flit on, cheering 
angel.” The pseuilonyms adopted by authors are often transposed 
forms, more or less exact, of their names; the most remarkable 
pseudonym of this class is the name “Voltaire,” which the cele¬ 
brated philo.sopher assumed instead of his family name, “Francois 
Marie Arouct,” and which is generally allowed to be an anagram 
of ‘Arouet, l.j.,” that is, Arouet the younger. Some of the astrono¬ 
mers of the 17th century embodied their discoveries in anagrams 
with the design apparently of avoiding the risk that, while they 
were engaged in further verification, the credit of what they had 
found out might be claimed by others. 

Another species of anagram, called “palindrome,” is a word or 
sentence which may be read backwards as well as forwards, letter 
by letter, while preserving the same meaning; for example, the 
word “tenet.” 

ANAHEIM, a city of Orange county, California, U.S.A., 
25 m. S.E. of Los Angeles. It is served by the Santa Fc, the 
Southern Pacific, and the Union Pacific railways, and by a net¬ 
work of highways. The population was 5,526 in 1920; and was 
11,031 in 1940. 

It lies in a fertile plain, irrigated by the Santa Ana river, 
which {iroduces oranges, lemons, avocados, walnuts and vegetables. 
Industrial products are canned and proce.s.sed citrus juices, pectin, 
stock feed, paint, industrial alcohol and juice extractors. Natural 
gas is u.sed for fuel. It i.s the .spring training home of the Phila¬ 
delphia Athletics baseball team. 

Anaheim was the first of the settlements due to co-operative 
enterprise in Southern Califomia. In 1857, 50 Germans organized 
an a.ssociation in San Francisco, bought 1,165 acres of arid land, 
and prepared it for occupancy. The tract was then divided into 
20-acre shares, which were distributed among the members by 
lot, with bonuses and rebates to equalize differences in value. 
This ended the co-operative aspect of the venture, except that the 
irrigating canal remained common property. The town was incor¬ 
porated in 1870, and received a city charter in 1888. It has a 
city-council form of government. 

anAhuac, a geographical district of Mexico, limited by 
the traditional and vaguely defined boundaries of an ancient Indian 
empire or confederation of that name previous to the Spanish 
conquest. The word signifies “country by the waters” in the old 
Aztec language; hence the theory’ that Andhuac was located on 
the sea coast. Anahuac has been described as all the plateau 
region of Mexico, with an area equal to three-fourth.s of the 
republic, and extending between the eastern and western coast 
ranges from Rio Grande to the Isthmus of Tehuantepec, But 
it properly is the great plateau valley in which the city of Mexico 
is located, between 18® 40' and 20® 30' N. lat., about 200m, long 
by 75m. wide, with an average elevation of 7,500ft., and a mean 
temperature of 62®. The existence of the name in southern Utah, 
United States, and on the Gulf coast of Mexico, has given ri.se to 
theories of other locations and wider bounds for the old Indian 
empire. 

ANAKRUSIS, from the Greek, meaning literally “up J)eat,” 
has been defined In poetry as, “a syllabic at the beginning of a 
verse before the just rhythm”; otherwise, an introductory weak 
accent preceding a strong one. In mu.sic the term is similarly 
applied to the notes on the weak l>eats of the bar, more especially 
to that on the last beat, preceding the strong one on the first beat 
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of the following bar, and constituting very frequently an appar¬ 
ently incomplete bar when occurring at the beginning of a com¬ 
position. 

ANALCIME, a common mineral of the zeolite group. It 
crystallizes in the cubic system, the common form being the 
icositetrahedron (211), cither alone or in combination with the 
cube (too;. The crystaLs are often perfectly colourless and trans¬ 
parent with a brilliant glassy lustre, but some are opaque and 
white or pinkish-white. 'J'he hardne.ss is 5 to 5^, and the specific 
gravity ^-25. Chemically, analcime is a hydrated sodium and 
aluminium .silicate, NaAlSisO<i-f-IIi, 0 . Before the blowiiiix* the 
mineral readily fuses with iniurne.?!ence to a colourless glass. It 
i.s detompottcd by acids with separation of gelatinous silica. 
Analcime usually occurs, associated with other zeolitic minerals, 
lining amygdaloitlal cavities in ha.sic. volcanic rock.s such as basalt 
and mclaphyre. 'I'hc 'I'crliary ba.salts of the north of Ireland 
frequently contain cavities lined with small brilliant crystals of 
analcime. Larger crystals of the same kind are found in the 
basalt of the Cyr lopean islands, Sicily. Large opaque crystals 
of the pinkish-white colour are foimd in cavities in mclaphyre 
at the Seisser Alpe in southern Tirol. 

ANALGESIA is th(r name given to the loss of the sensation 
of pain, and is due to an interruption of the nervous pathway 
between skin and brain. Different forms of sensation from one 
area of skin, su<h as touch, temperature, and pain, travel to the 
spinal cord by different nerve fibres in the .same nerve bundle. 
Hence any injury or rli.sease affecting .such a nerve W'ould abolish 
ail forms of sen.sation in the area supplied by it. However, when 
the sensory nerves reach the spinal cord Ihiir fibres separate and 
pursue different courses on their way ujiward to the brain. Thus 
it i.s possible for certain forms of sensation to be lost, while 
others are preserved, in diseases which aflect only certain areas 
in the spinal cord. Since the sensations of pain and temperature 
travel the same path, they are usually lost together. Diseases of 
the cord which may cause analgesia without loss of the sensation 
of touch are tabes dor.salis, syringomyelia and tumours of the 
cord. Analgesia may also be a nianife.station of hy.sleria. 

ANALOGY. Originally tlie general term amilogy appears 
to have been ii.sed in the sense of “prt)portion,” and so confined to 
(juanlitative relitionships. 'riuis, for instance, the relation between 
three and four would be. describi'd as analogous to that between 
nine and w; or, more generally, the relation betw«‘en x and y 
would be described as aii.ilogous to that between w.v and ny. An- 
alog>' in this sense could obviously sirve as a basis for reliable 
infireru(.‘s. In the solution of ctiuaiion.s of many kiiuls it is 
usually pos.sible to determine (that i.s, to infer) the value of an 
unknown quantity w’hcn its relation to a known rjuantiLy is given. 
Hence the early vogue of the expression ‘‘inference (or rea.soning) 
from analogy.” In uutheinalics, however, the term analogy has 
been displaced by the term proportion, except in the expression 
“Napier’s Analogies” still used in spherical geometry. 

Side by side with this quantitatw application of the term nn- 
alogy we fnul, already in Aristotle, a qualitative use of it. In its 
quantitative sense of “proportion," analogy designated similarity 
or identity of quantitative relationship between two pairs of 
terms; in its qualitative use the term an.dogy indicates similarity 
in any kind of (non-i|uantitative ) relalion.ship between two seta of 
terms In this wider sense the term i.s very common, and the 
thought which it exfiresses is applied very e.xtensively, especially 
in popular modes of thought and of expression. This is evident 
from the frequent ic^o of metaphor, which is but one example of 
analogy. For instance, the metaphorical u.sc of the term “sweet” 
in the phra.se “a sweet melody” is an abridgment of the analogy 
that “this melody aft'ect.s the ear in the same pleasing way as 
sweet things affect the palate.” Similarly the expression “Mother 
rouniry” implies the analogy th,it “the relation of a country to 
its colonies is like that of a mother to her children.” Another 
familiar gr<Hip of analogies nia.v bt* seen in the way in which peo¬ 
ple indcct new terms (or terms which are new to them) on the 
mode) of the known inflections of other terms—c.g., “loojied” is 
to “loop” as ‘'looked” is to “look,” Or, again, the names of certain 
organs of animals are often based on analogies—the so-called ! 


“wings” of butterflies are structurally very different from the 
wings of birds, but their function in relation to the butterfly 
(viz., in enabling it to fly) is essentially like that of the wings of 
birds, and so these otherwise different organs of butterflies and of 
birds are called “analogous organs.” Similarly, all kinds of new 
inventions are frequently given names based on analogy—“air¬ 
ships,” e.g., are machines which do in the air what ships do in the 
water. And so on. 

As appears already from the case of metaphors, from the case 
of “analogous organs” in biology, and analogous constructions 
in grammar, the similarity of relationships between pairs or sets 
of terms is apt to appear as a similarity between the terms 
or things themselves. And so the term “analogy” has come 
to be extended to similarities generally, excepting that close 
similarity which exists between members of the same recognized 
class of objects in respect of those qualities which are regarded as 
characteristic of that class. Thus, c.s-, one would not think of 
potatoes as being “analogous” to one another—they are too much 
like one another for that. Similarly with apples. But, as is evident 
from their French and German names, potatoes are regarded as 
“analogous” to apples. 

The Psychology of Analogy.—Psychologically or education¬ 
ally the importance of analogy lies in the fact that it is a very com¬ 
mon form of apperception (q.v.), a w'ay of as.similating new and 
strange objects to older and more familiar ones—a way of profit¬ 
ing from past experience for the proper apprehension and treat¬ 
ment of new situations. Any new thing or occurrence is apt to 
appear familiar, and so to become acceptable, as soon as it can 
be linked up in some way with the general store of our already 
acquired ideas and beliefs. The only safeguard against the evils 
of so-called “reasoning from analogy,” or “analogical argumemt,” 
is a correct insight into the real nature and function of analogy 
considered from a logical point of view. 

The Logic of Analogy.—As was pointed out above quantita¬ 
tive analogy is a basis of valid inferences. Qualitative analogy (the 
only type w'ith which we arc now concerned) is also frequently 
made the ground of inference. In fact some thinkers regard ana¬ 
logical reasoning as one of the fundamental types of inference 
together with deductive and inductive inference. Some, on the 
other hand, regard it a.s a si>ecies of deductive inference, and 
others as a variety of inductive inference. But at all events analogy 
is commonly accepted as a legitimate ground of inference when 
due care is taken. Now it i.s true that, as a matter of fact, people 
commonly do draw inferences from analogy. The real question, 
however, is whether such inferences can be regarded as conclusive 
or cogent. In other words, can reasoning from analogy ever be 
regarded as more than tentative, as equivalent to proof.^ This 
question must be answered in the negative for the following rea- 
son.s. Reasoning from analogy usually assumes the following 
form: A certain phenomenon or a certain class of phenomena, 
.say S, resembles a certain other phenomenon or class of phe¬ 
nomena, say Z, in some assignable respect, say M. Now Z is 
known to be P as well as M. It is accordingly inferred that S 
which resembles Z in respect of M also resembles it in respect of 
P; in other words, S is 1 ’. Now, strictly speaking, this conclusion 
could only be justified if it could be shown that M and P are 
connected by some law, cither directly or indirectly. For unless 
M and P arc so connected, the presence of M, in S or in anything 
else, may be entirely irrelevant to the question of the prc.sence of 
P. That is why it is usually insisted that analogies or similarities 
must be weighed, not merely counted. For instance, the fact that 
light and sound rc.scmble each other in respect of being transmitted 
through considerable distances is in it.self no evidence that they 
also resemble each other in resfiect of having the same medium, 
or in resfMict of polariz;ilion, or even in n spect of an undulatory 
form of transmission. If there is any connection between trans- 
missibility and any of these other phenomena, it must be estab¬ 
lished independently. Now the question whether there is any con¬ 
nection betwen M and P, and if so, what it is, can only be decided 
by the usual methods of induction, not by mere analogy. The 
analogy may suggest hypotheses for inductive investigation; but 
it cannot prove anything. Analogy', in brief, is probably the most 
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fruitful source of suggestions, of hypotheses, that is, of tentative 
inferences, but it is not a type of proof at all. If an analogical 
inference is proved at all it is proved by inductive methods; if it 
is not proved or verified by inductive methods, it is not proved at 
all, and remains a mere suggestion, which may indeed be true, but 
is not yet established. In .so far as an analogical sugge.stion proves 
fruitful it results in the inductive establishment of a connection 
between M and P, and so leads to the deductive application of this 
law of their connection to cases like S, etc. In other words, the 
analogy may eventually lead to both inductive and deductive 
proofs; but the analogy itself is neither inductive nor deductive, 
nor is it a proof at all; it is only an auxiliary to all these. 

Of the value of analogy as an auxiliary to inductive investiga¬ 
tion there can be no reasonable doubt. The history of science 
affords abundant evidence of this. A few illustrations may be 
adduced here. Descartes’ perception of the analogy between alge¬ 
braic and geometrical relationships has Jed to many important 
discoveries in modern mathematics. The observation of Jupiter 
and the Medicean satellites or moons led by analogy to the sug¬ 
gestion of the modern conception of the solar system. Newton’s 
I)crception of the analogy between a falling apple and the moon 
led to the establishment of celestial gravitation. But analogy 
as such never goes beyond helpful suj;^estio 7 t —the actual 
results must be borne out by scientific raelhod.s. That is why in 
the more advanced sciences analogy plays a relativ'ely unimportant 
part. The finished results are sui)i)orte(l by inductive evidence; 
the analogies by which they may have been first suggested are no 
part of the evidence, and are of interest only as incidents in the 
mental history of the discoverer, in the history of the builder 
rather than in the structure of the building. On the other hand, 
in the less developed sciences analogy may play a prominent role. 
Much of so-called biological sociology consists in the exploita¬ 
tion of analogies between the structures and functions of animals 
and those of .'Societies. The reason for the conspicuous part played 
by analogy in the less developed sciences, or stages of a science, 
is this. The first problem to be attacked in the history of a science 
is that of classification—the most helpful (intellectual) grouping 
of the phenomena to be investigated. Now some phenomena are 
obviously similar or obviously different (though not always really 
so). Others arc not so, and it may recjuire a keen eye for analogies 
to bring together things that really belong together but not ob¬ 
viously. In this way analogy may be an early stage in the recog¬ 
nition of a new and somewhat complex class of facts. The history 
of terms like “boycott” or “Hobson’s choice” furnishes popular 
illustrations of this process. Franklin’s study of lightning, and his 
careful enumeration of the analogies between lightning and elec¬ 
tricity, may serve as a scientific illustration of the help that may 
be rendered by analogy in the classificalory stage, as well as in the 
later stages, of a science. It should be noted, however, that 
Franklin did not stop at the analogies between lightning and 
electricity, but proceeded to test the suggestion experimentally by 
means of his famous kite. In comparatively simple cases the tran¬ 
sition from analogy to a new class concept is easy. After con¬ 
sidering a few ca.ses analogous to that of Captain Boycott, or to 
that of Hobson, one may readily get at the idea of social ostra' 
cism, or of apparent without real choice, res^^ectively. But in 
more complex instances there is the clanger that some important 
feature may be overlooked in the general de.scription or definition 
of the type as such. Hence probably the legal tendency to cite 
cases and follow precedents rather than formulate general laws or 
principles—flexible analogies being regarded as safer than rigid 
formulae in certain types of legal and similar problems. 

Bibliocraphv.—B. Bosanquet, Logic; J. S. Mill, System of Logic 
(1874, etc.); C. Sigwart, Logic; A. Wolf, Essentials of Scientific 
Method; see AppERC^CPXioir, and SciENTinc Method. (A. Wo.) 

ANALYSIS, in general, the resolution of a whole into its 
component elements; opposed to synthesis, the combining of 
separate elements or minor wholes into an inclusive unity. Both 
analysis and synthesis may be either purely mental or physical. 
The analysis and synthesis carried out in psychology, for in¬ 
stance, are purely mental. But even in physics, chemistry, etc., 
where these processes can also be carried out physically, the 


mental analysis or .s>mthesis generally prcccde.s the physical in 
all well-planned experiments. 

In grammar, analysis is the breaking up of a sentence into 
subject, predicate, object, etc. (an exercise introduced into Eng¬ 
lish schools by J. D. Morell about 1852); so the analysis of a 
book or a lecture is a synopsis of the main points. The chief 
technical uses of the word, which retains practically the same 
meaning in all the sciences, are in (i) philosophy, (2) mathe¬ 
matics, (3) chemistry. 

(1.) Logical analysis is the process of examining into the con¬ 
notation of a concept or idea, and separating the attributes from 
the whole and each other. It, therefore, does not increase knowl¬ 
edge, but merely clarifies and tests it. In this sense Kant dis¬ 
tinguished an analytic from a synthetic judgment, as one in which 
the predicate is involved in the e.ssence of the subject. Such 
judgments are also known as verbal, as opposed to real or amplin- 
tive judgments, 'i'hc processes of synthesis and analysis though 
formally contradictory arc practically supplementary; thus to 
analyse the connotation is to synthesize the denotation of a term, 
and vice versa; the process of knowledge involves the two 
methods, analysis being the corrective of synthetic empiricism. 
In a wider .sense the whole of formal logic i.s precisely the 
analysis of the laws of thought. Analytical psychology is dis¬ 
tinguished from genetic and empirical psychology inasmuch as 
it proceeds by the method of introsjKTtive investigation of mental 
l)henomena instead of by physiological or psycho-physical ex¬ 
periment. I’or the relation between analysis and synthesis on 
the one hand, and deduction and induction on the other, see 
Induction. 

(2.) In Greek mathematics the method of proving a proposition 
by resolving it into simpler statements already proved or else as¬ 
sumed as axiomatic, l^apjms (c. 275), in his Synagoge or Collec¬ 
tion (Bk. VII., “On the Treasury of Analysis”), gives the best 
extant Greek definition: “Analysis, then, takes that which is 
sought as if it were admitted and passes from it through its 
various conscxiuenecs to something that is admitted as the result 
of synthesis.” The process was probably used by the early 
Pythagoreans in the 5th century B.c., and was taught in Plato’s 
.school. Pappus speaks of it further as “a method which Plato, 
as they say, communicated to Leodamas, and by which the latter, 
loo, is said to have discovered many things in geometry.” 

In the Renaissance period it came to be considered as the 
method of solving problems by means of equations, as in analytic 
geometry {(/.v.). At present the word is used in a much more 
general w.iy, being considered as including the theory of functions 
of real variables, infinite series, the differential and integral calcu¬ 
lus, definite and multiple integrals, the calculus of variations, the 
theory of functions of complex varialdes, algeliraic functions, 
elliptic and modular functions, .special functions (Eulcrian, Le¬ 
gendre's. Bessel’s, hypergeometric, etc.), metrical and projective 
properties of quadric surfaces, algebraic curves and surfaces, 
algebraic configurations in general and infinilesimaJ and differ¬ 
ential geometry. These topics are triMied in various special 
articles, including Citrve; FuNCTtoNs; Calculus, Differential 
AND Intlc.ral; and Differential Geometry. 

(3.) In chemistry the word analysis was introduced by Robert 
Boyle to denote the determination of the coinpo.sition of sub¬ 
stances. (See Chemistry; Analytical.) 

Bibliograi’hy, —^^For a detailed summary of the scope of modern 
analy.sis. with references to .scientific literature see the Catalogue of 
Scientific Papers of the Royal Society of London, voj. i. pp. 233-653 
(1800-IQO0). For later material see the Jahrburk Uher die Fort- 
sekrUte der Mathematik (annual summary of publications) and the 
Revue Semestrielie. 

ANALYSIS SITUS (POSITION ANALYSIS). In this 
branch of mathematics shafie and size are unimportant. The im¬ 
portant property may be said, roughly, to be proximity; to state 
it in precise terms, we must introduce the idea of limit point. Let 
S denote the collection of all points in the Euclidean ^ane (i.e., 
the plane studied in Euclidean plane geometry). Then a point, P, 

IS called a limit point of a collection of points M if every circle 
whose centre is at P encloses at least one point of M which is 
distinct from P, It is easily seen from this definition that every 



866 


ANALYSIS SITUS 


{Miint of S is a limit point of S. Also every point of a line is a 
limit point of the colled ion of all points on that line. Similar 
statements may be made for all the ordinary figures of plane 
geometry. In Analysis situs we are interested only in those prop¬ 
erties of figures which can be expressed in terms of collections, or 
sets, of points and their limit points — such pro{H'rties are called 
the topolof^ical projierties of the figures. A geometrical figure is 
regarded more in the sense of being a pomt Si't than as being a 
■‘tigurc.” (Scr Point Sets.) 

Prom another point of view it may lie said that Analysis situs 
is interested only in those properties of figures or point sets which 
are* not (hanged when the figures are subjected to continuous 
motion in a fluid medium. Thus, it is easy to conceive of a fluid 
motion carrying a circle into an tdlipse and thence into a scjuare, 
even though the areas enclosed by these figures differ greatly. 
From the standpoint of Ayialysis situs, then, there is no cs.sential 
difference between these figure.s—the differences in their sizes 
and shapes are unimportant. However, the idea of continuous 
fluid motion is not precise enough for an exact characterization of 
Analysis situs. In order to make the idea implied by the illustra¬ 
tion more exact, we introduce the idea of homcomorphism, and 
here we are led again to the idea of limit point. 

Homeomorphism.— Two f)oint sets, .1 and B, are said to be 
hom<K'omorp/ii< if their i)oints can be made to corre.spond in a one- 
to-one manner, those of yl to those of B. .so that if A, is any set of 
[mints in A having a point P, in A as a limit point, then the set, Bi, 
of (orresiionding points in B has the [mint P. of B which corre- 
s[mnds to /b as a limit point, and convers<‘ly. In tigure i consider 
the sets A, B and ('. in A the set of [mints consisting of a,, a.,, a.., 

. , that is, all a's having odd subscripts, has a as a limit point 
(we su[)po.se that then; are infinitely many points in A, the .sub- 
si ri[)ts of the rt’s running through the entire set of positive in¬ 
tegers); similarly the set of n'a with even sul)S(ri|)ts has a as a 
limit [)oint. It may be said that the.se two .sets converi’i' to a from 
two opiiosite directions. In Ji there are three sets of [mints, con¬ 
sisting of (i) 1 ),, 6 ,, /),, ..., (2) hj, K, hn, .... and (3) />.. /a., 

converging to b from three different direclion.s. The set C contains 
a set of points consisting of c,, c^, ..., which has two limit points, 

f/i and c/s. Now A and B are homeomoriihic, since by simply mak¬ 
ing every correspond to the bn of the .same subscript, and 
a to b, the definition is satisfied. Hut neither A nor B is horneo- 
morphic with C, for no correspondence can be .set u[) between 


A *1 ■ ?i S . . • . . S ■« 

b. 

b, 

B ;b. 

6, b, b/ b ■ b, b, 

C (f, e, c, c, c, c, 


FiC. I. -HOMEOMORPHIC POINT SETS 

A and C, say, which will satisfy the definition. If both di and d, 
w'ere made to corre.spond to a, then the latter part of the definition 
would be sati.slied, but then the correspondence would not be 
one-to-one. 

It can be seen that squares, circles, ellipses, triangles and poly¬ 
gons are all equivalent in the sense that they are homeomorphic. 
And if we substitute the precise notion of homeomorphism for 
that of fluid motion, we can say that Amlysis situs is interested 
only in tho.se properties which arc common to all figures that are 
horneomor[>hic. It might l>e asked, after obscrs'ing that the geo¬ 
metric figures just mentioned do not have a common sha[je or a 
common size, and hence .seem to have very little in common, just 
what pro[)crties are left to be studied? It may seem that there is 
very little left to be studied. To .show* that this is by no means 
the case, will be the purpose of the remainder of this article. We 
shall not attempt to cover all of the various a.spects of Analysis 


situs, hut take up only sufficient of the elementary notions to 
accomplish our pur[^).se. 

Connectedness. —A glance at the various familiar figures of 
plane geometry, such as the line, the triangle, the circle and the 
polygon, impresses one with a general property of such collections 
of points, namely their connectedness. Thus, a straight line, al¬ 
though it is made up of points, is .somehow' to fie thought of as a 
connected thing, in the .sense that if it were possible to pick up 
the line W’ilh one's hands it would not fall apart, but would hang 
together like a piece of twine. It was an early problem of Analysis 
situs to express in .some precise way just what this connectedness 
of s(;ts of points is. The most successful attempt at this is em¬ 
bodied in the so-called Lennes-Hausdorff definition (i) (2). A 
[loint set M is contuse ted if it is impossible to separate it into two 
sets A and B such that A and B have no common points and such 
that neither ,1 nor B contains a limit point of the other. It can be 
.shown that all of the geometrical figures referred to above are 
connected actording to this definition. Thus, no matl(‘r how we 
divide the set of all points on a line into two groups, at least one 
of these will contain at least one limit point of the other. It is 
ea.sy to [irove that if two jioint sets arc homeomorjihic and one of 
them is connected, then the other is connected; i.e., connectedness 
is a common [)ro[)erty of homt'omorphic point sets. 

Recent researches have demonstrated, however, that the con- 
nectedne.ss implied by this definition is not as strong as the “con¬ 
nectedness” one has in mind when thinking of a line as the 
geometric analogue of a [liete of twine. If a point is removed 
from a line, the remainder is .separated into two portions each of 
which is itself connected. If we remove a [loint from a ciri 
w’hat is left is .still connected; i.e., no [loint of a circle disronnrets 
the circle. Hut (he existence has been established (3) (4) of certain 
.sets of points in Y, which, though (hey are connected according 
to the a[)0ve deliniiion, can l)e totally disconnected by the omission 
of single [loints. That is, th(‘re exists, in S, a connected point set 
M containing a certain [loint P which, if omitted from M, leaves 
no connected portion in M whatsoever. 

Closed Sets and Continua.— However, the set of all points 
on a line has a pro[)erty which the set of points M just referred 
to docs not have; thus, if P is a limit point of the .set, L, of all 
[loints on a straight line, then P must be a [loint of L. I’or if P 
were not a point of L, then, denoting by d the perpendicular 
distance from P to the line, clearly a circle with centre at P and 
radius equal to one-half of d would enclose no points of L and 
hence P could not be a limit point of L. The [iropvrty of contain¬ 
ing all limit points has bren found to be an important one in 
.■builysis situs, and is given a s[)ecial name; if a set of points con¬ 
tains all of its limit points, it is 
said to be closed. A point set 
which is both closed and con¬ 
nected and which contains more 
than one point is called a cofi- 
tinuuni. All ordinary' geometrical 
figures are therefore continua,and 
it is easy to show that if one of 
two homeomorphic point sets is a 
continuum, then the other is a 
continuum. The set M referred to 
in the preceding paragraph is not 
only not closeii but fails to con¬ 
tain any continuum whatsoever. 

It is natural for the mathema¬ 
tician, having generalized from 
the figures of geometry to the continuum, to investigate the nature 
and possible structure of continua from a to[X)Iogical standpoint. 
Perhaps the simplest continuum is the arc, which is a set of points 
that is homeomorphic with a straight line interval. Another 
simple continuum is the simple closed curve which is a set of 
[Toints that is homeomorphic with a circle. Both arcs and simple 
clo.sed curx'es are s[)ecial cases of continuous curves, which form 
a much more general class of continua. In order to characterize 
those continua which are continuous curves we introduce the idea 
of local connectedness. 
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Local Connectedness. —A set of points M is said to be locally the relation between the world as it actually exists with the world 
connected at a point P provided that if C is any circle with centre , as conceived by the physicist—it is interesting to note that the 
at P there exists another circle, K, with centre at P, such that if ) author has made use of quite recent results from the field of 


Q is a point of M interior to K, then there is some connected set 
in M which contains both P and Q and lies wholly interior to C. 
In figure 2, let M be the set of all points on the broken line 


ABPDE, and C any circle with C( 
so selected that it docs not en¬ 
close any point of the straight- 
line interval DE, and hence if Q 
is any point of M within K, there 
is a connected portion of M join¬ 
ing P to Q without going outside 
of K. Hence M is locally con¬ 
nected at P. 

A continuous curve is a con¬ 
tinuum which is locally connected 
at every one of its points. All 
of the figures studied in geom¬ 
etry arc continuous curves. 
However, not all conlinua are c 


mtre at P. The circle K can be 



Fig. 3 — continue that are not 

CONTINUOUS CURVES 

ontinuous curves. In figure 3, 


Analysis situs. 

Him loGRAPHY.—.'Ml works listed below, except (8), are technical 
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a hook on the iundamcntals ol the theory of sets. (2) N. J. Lennes, 
“Curves in non-mctrical situs, with an application in the 
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connected sets of points (i9.»i). (4) Raymond Louis Wilder, "A 

point sc‘t which has no true qua.si-components. and which becomes 
connected upon the addition of a single point," Bulletin of the 
American Mathematical Society, vol. xx.\iii., pp. 423-427. Contains 
an example of a set of points M such as mentioned above under 
“I.oyal Connectedne.ss.” ^5) Robert Lee Moore, “Report on continuous 
curves from the view-jioint of Analysis situs,” Bulletin of the American 
Mathematical Society, vol. .xxix., pp. 289-302 (1923). A summary 
of the main discoveries (up to the lime of its publication) concerning 
continuous curves. (0) Karl Menger, “Berichl iiber die Dimensions- 
theorie,” Jahresberii ht der Deutschen Mathematiker-Vereininuns, 
vol. xxxv., 5-8 Heft, pp. 113-150 (i92()). Besides being an excellent 


let AAi be a straight line interv^al, whose length may be 
called I unit. Let A., be \ unit from A on Ad,, 2I;, be i 
unit from A on AAi, and, in general, let A», where n is any 
positive integer, be at a distance r/,, unit from A and /L-L. At 


summary of the main results in connection with dimension theory, 
^ this contains a gi)o<l bibliography. (7) Artur Rosenthal, “Beweis der 
I Mnmoglichkcit ergodi.scher Ciassysteine,” Annalen der Physik, vol. 
I xlii., pp. 706-806 (1913). (8) Bertrand Russell, The Analysis of 

I Matter (1927). (R. L. Wi.) 


every such point, A,„ erect a i.)erpeniliculai, A„B„. to /LI,, say 1 
unit in length, and at A erect a perpendicular AB that is also i 
unit in length. Consider the set of points, M, consisting of all 
points on the .straight line intervals AA,, AB, and A„B„ (for 
every n). The set M is a continuum. It is not a continuous curve, 
however, because it is not locally connected at all of its point.s. 
For let P be a jioint of AB not coincident with A. Let C be a 
circle of radius r less than the distance from A to P. Then, no 
matter what circle K is selected w'ith centre P, that circle, K, will 
enclose a iioint, Q, of some A„B„, say A,Bi, and there will be no 
connected i)ortion of M containing both P and Q and lying wholly 


ANALYST, in modern times, a jK^rson who is i)rofessionally 
skilled in chemical analysis. He may be called upon in the dis¬ 
charge of his prt)fession;il duties to analyse a very wide range of 
sulislances and report thereon with regard to their composition or 
their purity. Apart from private practitioners, analysis are em- 
))loyed by mamifacturer.s, their duty being to exerci.se a constant 
watch over the processes of manufacture, to test the purity of 
raw materials used, and of the final product, and generally to 
engage in research work connected with the indu!?^ry concerned. 
The .services of analysis are constantly retiuired in judicial en¬ 
quiries. .sometimes in purely criminal cases, sometimes in civil 


within C. 

I'or references concerning continuous curves, as well as for a 
descrijition of some of their propertie.s, the reader is directed to 
reference (5) of the bibliography at the end of this article. Here 
we shall close our discussion of those properties of point sets that 
are studied in Analysis situs, having selected only a few of the 
fundamental ones by way of illustration. 

Applications.—The topological theory of manifolds, which is 
considered in a separate article (xce Manifolds), has important 
applications to nearly every branch of mathematics. The topology 
of other types of point sets has bt?en quite recently evolved, and 
hence its applications have not yet been very extensive. The 
methods of Analysis situs are applicable to any set of points, 
however it be defined, so long as the notion of limit point is 


proceedings. In the case of criminal proceedings, the services of 
the local public analyst are usually employed, but in certain 
instances the official analyst of the Briti.sh Home Otfice may be 
engaged. At the Government Laboratory, Clement’s Inn Passage, 
London, W.C. a large staff of analysts examine foods, .spirits, 
tobacco, etc., for import or exci.se duties and for other purposes. 
Under the Fcrliliscr.s and Feeding Stuffs Act, 1927, agricultural 
analysts arc appointed by every county council, whose duty is the 
analysis of fertilisers and feciling stuffs. 

A British public analyst is an analyst appointed by a local 
authority for the purpO!>cs of the administration of the Sale of 
Food and F.)rugs and clo.scly allied Acts. He must be |x)sscssed of 
definite qualifications and be a competent authority on the 
micro.scopy and chemical analysis of all articles of food and drink. 


introduced. That is, the space studied is not necessarily . 9 —it He must also have studied pharmacology and therapeutics. 


may be the set of points on a sphere, or in three-dimensional The Society of Public Analysts was founded in 1874, and 
space, or in a very general space which is characterized by some membership of the Society is open to any practising analytical 
set of axioms. {Sec, for instance, the Hau.sdorff axioms for a chemist. 


‘‘topological sjiace,” in reference [i] in Bibliography below, p. 
213). An imjMirtant recent result has been what seems to be a sat¬ 
isfactory definition of the word "dimension”—a definition which 
not only yields 2 as the dimension number of S, but attaches defi¬ 
nite integral dimension numbers to very general spaces. (For bib¬ 
liography and general discussion, see reference ffi] below.) The 
space studied need not, indeed, be a set of points at all, but a set 
of any sort of elements, so long as the notion of limit element is 
introduced. 

In physics, topological methods and proijerties of point sets 
have been used in connection with certain problems in dynamics, 
and in particular with the problem of showing the impossibility of 
a certain kind of gas system (7). It seems a possibility that 
physicists and astronomers of the future will make increasing use 
of topological ideas. 

In a recent work (8 ) of a philosophical nature—a work which 
seems to contain much of value not only for the mathematician 
and physicist but for the scientist in general, and which discusses 


United States.^—In the United States there are, in addition to 
numerous laboratories dealing exclu.sively with the control' of 
plant operations, many consulting laboratories whose work is 
largely on analytical problems. Many of these laboratories deal 
in s|)ecialties, as foodstuffs, clinical, pathological and forensic 
analysis, fuel and water, and iron and steel. A large share of the 
consulting work of university laboratories deals with analytical 
problems. The organization of the U S. Bureau of Agriculture in 
1862 (becoming a department represented in the cabinet in 1889) 
included a chemist. This branch developed through the Bureau 
of Chemi.stry (1900) into the Bureau of Food, Drug and Insecti¬ 
cide Investigation (1927), which is charged with the enforcement 
of the Food and Drugs Act (1906). A number of branch laborato¬ 
ries assist in this work. Other analytical work on foods, drugs, 
fertilizers, soils, etc., is fostered by the Bureau of Chemi.stry and 
Soils. The official methods of analysis are those of the Associa¬ 
tion of Official Agricultural Chemists, with the exception of offi¬ 
cial drugs, the methods for the analysis of which are found in 
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the U.S. PhurmacopfH'ia. Supplementing the Bureau of Food, 
l>rug and Insectiddc investigation are the analytical laboratories 
and toiLsulting chemists sponsored by the food commissioners of 
the several States under authority of their dairy, food and drug 
legislation. Most of this legislation is modelled after the Federal 
Food and Drugs Act. Agricultural analysis began in the agricul¬ 
tural cxj'KTiment stations, organized in conjunction with the land 
grant colleges which w«;re fostered by the Morrill Act of 1862. 
The experiment stations were provided for further by the Platch 1 
Art of 1H87. Other analytical laboratories of full or semi-public ! 
standing arc those of the customs service, public health service, j 
and the geological survey and State and municipal boards of j 
health. As.sociation.s dealing largely with problems of analytical | 
chemistry include the Association of Official Agricultural Chem¬ 
ists, the American Society for Testing Materials, the Association 
of Cotton-oil Chemists, the American Association of Cereal 
Chemist.s and the American Leather Chemists’ Association. The 
majority of a.s.sociations of this ty{)0 publish their own journals 
and proceedings. Among societies of broader scojx* in which 
analyli(.al procedures arc* given prominent attention are the 
American Chemical Society, the American Society of Biological 
Chemists, the American Public Health Association and (he 
Amc-rican Pharmaceutical y\ssoc iaiion. 

ANALYTIC, of or pertaining to analysis; the mc'thcnl of 
sffiarating a whole into its p.art.s, the opposite of synthetic, 
l-'or analytic cfumLsfry, analytic laiiyuaye, etc,, sec the articles 
under the noun-headings. The title of Analytics was given by 
Aristotle to his treatises on logic, 

ANALYTIC GEOMETRY. AVhen Dccscartes first came 

upon the itlea of ccyordinates, a link wa.s made between the 
sciences of geometry and analysis. Now the connection has 
grown so close that tlie results of either can be pa.s.sed over to the 
other by defmile laws of interpretation, lii what follows, a few 
leading idea.s Ire set out in terms of plane geometry, most of 
which can be extended to three or mure dimensions. 

CARTESIAN CO ORDINATES 


y = Mr parallel to OF. The pair of numbers (x, y) are the co¬ 
ordinates of P. If X and y arc positive, this procedure leads only 
to points in the first quadrant of the plane, bounded by the half¬ 
lines OX, OY. Points in the other three quadrants are reached 
by taking one or both of the steps OM, MP in the opposite 
direction; to these reversed steps we assign negative co-orciinates. 
A zero co-ordinate belongs to a point on one or other axis, and 
the co-ordinates of the origin are (o, o). Every point of the plane 
has a unifjue pair of real numbers as co-ordinates, and every 
pair of real nuinliers arc the co-ordinates of a unique point. 

Thus the point P, and its pair of co-ordinates (x, y) are equiva¬ 
lent data. Any length, or other geometrical quantity, that is 
fixed w hen the fjoint P aiul the axes A'OF are given, is fixed when 
X, y arc given; thus, O/^^x^-f-y®, a nd tan jPOM°=y/x. (If, 
in.stead of x, y, we are given r £ OP^y/ x~-\-y^ and ^5:^ Z POM 
— tail S'/.r, then, since x=^r cos 6 , y»r sin 0, both x and y are 
determined; thus r, 0 , are data equivalent to x, y, and can serve 
just as well in determining P; they are called its polar 
co-ordinates.) 

With any sy.stcm of co-ordinates, the formula for the distance 
d between two given points Pi, is of great importance. Let 
the co-ordinates of Pj, I\ have the sufiixcs i, 2. Then, with 
rectangular cartesian co-ordinates, 

</’^-(x2-Xi)"+(y2-yi)T 

oblique cartesian co-ordinates, 

J2 ,,y (^y,^ _ ^ _ y^-^ (.Qg ^ . 

polar co-onlinates, 

d-i^ri^A-r/ — 2rir-z cos 

'J'he simplest analytic geometry of all is of one dimension; 
e.g., when we de;ii with only one line and the |)oints on it. Any 
point P cun be specified by its di.stance x — OP, measured from a 
fixed origin O in terms of a fi.xcd unit, which can be shown by 
marking the point A at unit distance from 0, so that 0.4 ~i. 
Then x is the one co-ordinate of P. 


C o ordinates itj.v ) are numbers mea.suring certain geometrical 
r|uantilie.H aiul u.sed to fi.x the position irf a point, c.g., latitude 
and longitude fix a pbue on a map. It is possible to build up a 
geometry, which is not analytii al, on the itleas of order and in 



Fig I —CARTESIAN CO ORDINATES. RECTANGULAR AND OBLIDUC 

cidence alone, without introducing measurement; but in ana- 
lytie geometry we assume that we can measure such things as 
lengths and angles, and compare two dilTerent things of the 
same kind by measuring them in terms of a common unit. T'he 
value of a co ordinate may dej:)end on the choice of units; or it 
may be indepeudt'nt of them if it is defined as a ratio of two 
quantities of the same kind. 

I'he simplest plane co-ordinates arc rcilangnlar cartesian. 
Through a fixed j,H»iut (origin) O, we take two lines {axes) 0A',t>r 
in fixed directions at right angles to each other. (In oblique carte- 
.vifjN co-ordinates, the a.xt\s are not rectangular, but iiulined at a 
given angle tr; the conditions of a problem often make this an 
advantage.) We reach any [wint /’ of the plane by going from O 
a certaiu di.stajice x«^OM along OX, and then another distance 


By far the most important as.sumption is that of a single point 
with the co-ordinate 00, at an infinite distance from O. This is 
required, for example, as the homologue of O in ordinary in¬ 
version, in which the point whose co-ordinate is x corresponds 
to the point w'ho.se co-ordinate is i, x. 

Equations.—If we interpret the variables as the co-ordinates 
of a variable point P, an equation in x, y is a statement of the 
position of P. For example, the equation tells us that 

P is at a distance a from O, that is, P is some point on the circle 
centre O, radius a. 'I'his docs not fix P, for one equation does 
not determine both .v and y, but it relates .v and y, and it limits P 
to lie on the curve, d'hc equation hold.s between the co-ordinates 
of any point on the circle, and of no other 
point; it is called the equation of the curve. 

Any geometrical property of the circle is 
a statement about P, true if, and only if, P 
lies on the circle; it has a corresponding 
equation in x, y which follows from the 
eijuation x*-l-y‘«“U^. Supf)o.‘;e we want to 
prove that, if O.V meets the circle in A, A', 
then PM^^A'M • MA. The expression of 
this cle.sired result in terms of the co-ordi¬ 
nates is y^ae (d-f x) (a—x), which is a sim- F'G. a .—rectangle of 
pie algebraic deduction from x*-fy^ = a*. sesxents in a circle 
Thus, in general, any equation in x, y represents a curve, whose 
properties, when expressed in terms of the co-ordinates of a gen¬ 
eral jToint lying on it, are precisely the analytical consequences of 
this equation. 

Since there is, as a general rule, a very much more certain and 
, obvious way of verifying an analytical deduction tlian of devising 
! a geometrical proof, the translation into equations introduces 
, Method and helps to turn geometr>' from an art into a science. 
t)ne reason is that an algebraic expression has the property of 
form, which i.s more ea.sily recognized than its geometrical equiva¬ 
lent, By the help of the conventions of the notation, the 
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expression is analyzed, almost at first sight, into the components 
of its structure; variables and constants, terms, factors and 
indices. 

The apiilication of analysis to geometry saves effort by showing 
the direct way to success for soluble problems, and no less by 
showing certain others to be in.solublc; it enables us to prove a 
negative. A particular figure may suggest wrongly that a certain 
property is true in general. In such a case, it is often quite hard 
to prove by pure geometry that the surmise does not always 
hold good. But when equations are written down expressing 
all the properties, both those given by hypothesis and those 
guessed from the figure, we can find out whether the second set 
can be deduced from the first or not. If they can, we may return 
more hopefully, and usually with some definite clue, to the search 
for a pure proof; if they are not deducilile, we cease to waste our 
time oil the matter. The classic example is the squaring of the 
circle by an Euclidean construction. For centuries, geometers 
were convinced that only a little more skill or luck was wanted 
for success, and no one was then in a position to assert that 
every conceivable attempt must fail. By the aid of analysis, that 
assertion is now proved. For this kind of special theorem, the 
analytic.al method is one of verification rather than di.scovery. 

It is sheer folly to keep the two methods apart. There are 
occasions for using cither alone, but we gain most power by using 
algebraic and analytical ideas and notations alongside, keep¬ 
ing ever present the relation lietwcen them, and the inter¬ 
pretation of each in terms of the others. “Every equation has 
its little meaning’’ is a better motto than “shut your eyes and 
write down the filiations.’’ For example, analytic geometry 
could hardly get going at all without relying on the theorem of 
Pythagoras, as was done tacitly earlier in this article in writing 
down ji‘Ty^. 

Algebraic Curves.—The most important elementary prop¬ 
erty of cartesian co-ordinates is that an equation of the first 
degree in x, y represents a line, and conversely every line has an 
equation of the first degree. Thus: - 

3' — constant is a line jiarallel to OX, 


nanl of degree «; there are n such intersections, real or imaginary, 
finite or coinciding with the one point at infinity on the line. 
The fundamental theorem about such curves is that two al¬ 
gebraic curves of degrees tt\, tt-j have niWs points of intersection; 
as we have just seen in the case when one is a line, ii-:~ 1. Thus 
^ two conics meet in four points. 

.\ common application of co-ordinates in subjects such as en¬ 
gineering or statistics is to show the variation of two connected 
quantities by means of a graph. This is not really analytic geom¬ 
etry. but rather its converse; not the use of analysis to increase 
our geometrical knowledge, but the use of geometry to illustrate 
some analytical knowledge. We can draw a graph whenever we 
can calculate one co-ordinate directly in terms of the other, and 
its equation has the form y-/(.v). 

OTHER TYPES OF CO-ORDINATES 

A co-ordinate need not be a distance. In one dimension, a 
point P of a line can also be s]>ecifie(i, for example, by choosing 
two points of reference .1, H, and determining /’ by the co¬ 
ordinate AT/PB, which is a ratio of lengths, not a length it¬ 
self. Points within the segment AB have positive co-ordinates, 
!• being that of the midiioint, the points beyond A and beyond B 
have negative coordinates of absolute values <r aiul >i 
re.spectively, and the co ordinates of A, B and the jioint at in¬ 
finity are o, gc and — i. Again, we can choose three points of 
reference A, li, C, and define P by the value of the cross ratio 

^ AP /AC 

which is of advantage in dealing with projections. 

In plane jiroblems not concerned with actual measurements, 
the most useful co-ordiiiatcs are tircal. Instead of two independent 
CO ordinates, each point has three, coninaTed by a simple iden¬ 
tity. We refer to a fixed triangle ABC, and the co-ordinates of P 
are ratios of areas of triangles and arc independent of the units 
of length and area: 

.1- = PBC/A BC, y = PC A /A BC, z «= PA B/A BC, 


X — constant is a line parallel to OY, 
ax A-i^y — o is a line through 0, 

axA-hy-\-c — o is a line parallel to the last, but docs not 

pass through 0 if c9^o, 

x/a Fy/t -•= 1 is the line cutting off lengths a, h from the 

axes, 

y~b = m(x—a) is the line through the point A whose co¬ 
ordinates are (a, b), making with OA' the angle whose tangent is 
in. I'or different values of in, this can represent any one of the 
set of lines through A. The co-ordinates of the point of inter¬ 
section of two given lines satisfy both their equations. Two inde¬ 
pendent linear equations in x, y always have one and only one 
solution, provided we admit infinite values; e.g., with the pair 
ax-{-by===o, ax-Yby-\-c = o. The corresponding geometrical con¬ 
vention is that two parallel lines intersect in one point at in¬ 
finity. 

A quadratic equation represents a conic (see Conic Section), 
the simplest being the circle It illustrates the unity 

of mathematics that the same curves should be the first to present 
themselves naturally along the two lines of approach. The co¬ 
ordinates of the intersection of a line and conic satisfy a linear and 
a quadratic equation; their determination depends on the solu¬ 
tion of the elirainant, a quadratic equation in one variable. Now 
a line may meet a conic in two different real pwints, or touch it 
at one point or pass clear of it. The conditions are the same as 
that the corresponding quadratic equation may have real and 
distinct, or equal or ima^nary roots. It is therefore convenient ' 
to speak of the intersections of the line and conic as always two 
in number, being real or coincident or imaginary. 

If the equation of a curve in cartesian co-ordinates is algebraic 
and not transcendental, its degree, in the co-ordinates jointly, 
is called the degree of the curve. The co-ordinates of the inter¬ 
sections of a curve of degree n and any line depend on an elimi- 


with the .sign convention that x is jxisitive or negative according 
as A and P are on the same side or opposite sides of BC. 
Wherever P lie.s, wc have identically 

jc-f y-f s- (PiJC-F PC A + PA B)/A BC^ i. 

The three co-ordinates arc equivalent to two independent quan¬ 
tities only, which w'e could take to be .r and y, Imt it is more 
convenient to leave them an unspecified pair of the ratios x:y .z, 
for the following reason. Since we may write x+yFz for i, we 
can alter the dimension, in :v, y, z jointly, of any term without 
altering its value. We thus arrange that every equation is 
homogeneous in the three variables; then it alters none of the 
work if wc replace x, y, z by three other quantities having the 
same ratios, say, ax, ay, az, and these can be taken to be the co¬ 
ordinates of P, instead of x, y, s. The sum of thc^e new co-ordi¬ 
nates is a instead of 1, but this does not matter, since we need 
not use the identity again; the two independent ratios are the 
same as before. To this extent, the areal co-ordinates of a point 
are not unique, but each set of co-ordinates always determines a 
unique point. 

T he expression for distance in this co-ordinate system is com¬ 
plicated, involving the sides and angles of the triangle of reference, 
but it is still true that the equation of a line is of the first degree 
and conversely. If this is to hold without exception, the particular 
linear equation x-f-y-fa**o, which contradicts the fundamental 
identity for the Co-ordinates of a finite point, must l>e intrepreted 
as a line altogether at infinity, the locus of the points at infinity 
on each of the other lines of the plane. There arc other systenu 
of homogeneous co-ordinates, in which also linear equations 
represent lines, the line at infinity having a less simple form; for 
example, trUincar co-ordinates, which are the perpendicular dis- 
I tances of P from the sides of the triangle of reference. 

The cartesian co-ordinates (a, b) of a point P can be regarded 
as specifying the tw'o lines a«*<i and y«»6, intersecting at P^ 
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scU'Ctccl from the two families of lines parallel to the axes OK, OX 
resi>ecliveJy. VVe have a more general type of co-ordinate, re¬ 
placing these two families of lines by other curves; e.f’., two 
families of concentric circles, with fixed centres Au A2 and vary¬ 
ing radii. Then if /' is given, it determines the values (pi, ps) of 
the radii for which the two circles, one from each family, inter¬ 
sect at P. These are bipolar cu-ordinates. If pi, pj are given, P 
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AND POLAR CO ORDINATES 

is not uni(iuely determined, for the two circles through P have 
another real intersection, tlu- reflection of P in the line A1A2 
In some connections, for exami)le, if we are interested in one 
half only of the jilane, this is no bar to their u.se. 

In each of these systems, all the co ordinates arc elements of 
the same kind. 'I'his is not es.sential; of the two polar cti-ordinates, 
one is a length and one an angle. In other systems, the inter 
pretation of a co ordinate by itself is less simple than that of 
•some combination. I'or example, one of the circles, which deter¬ 
mine I* in the biiiolar system, has a cartesian equation of the 
form .v"'* j y’f where n, h are constants depending 

on the fixed centre, and X is a parameter w Inch can serve instead 
of Pi as a co-ordinate of P, since it determines the circle eijually 
well. Here X itself is the negative .sipiare of the tangent from the 
(artesian orijjin to the circle through /’, whereas the combina¬ 
tion Vu^'f I ^ is radius pi. 

TRANSFORMATIONS 

A co-ordinate is always measured with respect to a fixed origin 
or base or frame of rejircncc of some sort. The analytical method 
gains by choosing the frame so as to sinqilify the treatment of 
the problem in hand, and in particular to take advantage of any 
symmetry. If there is one fixed point outstanding anujiig the 
data, we may take this as carle.sian origin. If there is a pair of 
equal importance, we may put the origin midway between them, 
and take the axis of .v to join them, so that their co-ordinates are 
(<», o), ( — 0, oL If the problem is descriptive and involves a 
triangle, areal coordinates are indicated, and so on. Kor ex¬ 
ample, the property of the existence of the centre of gravity of a 
triangle, where the medians concur, becomes the nn re statement 
that there exists a point whose areal co-ordinates are (i, i, i). 

Wc often need to change the frame of reference in the middle 
of a piece of work, and to exfiress, in terms of the new system, any 
result already obtained in terms of the old co ordinates. We 
must find expressions to substitute for each of the old co-ordi¬ 
nates separately, that involve the new co-ordinates and the con¬ 
stants determining the new frame of reference in relation to the 
old, but that do not involve the other one of the old co ordinates. 
Thus the change from cartesian to fnilar co-ordinates, with the 
same origin atuj axis, is eflected by cos 6>, y~r sin d\ and 
tile change hack again by r -j- .V‘, 0 tan“‘ y/x. 

If w'c change from one rectangular frame of axes XOY to 
another X'0'Y\ wc mu.st know the coordinates t>.'l —a, AO' = h 
of the new origin O' referred to the old axes, and also the angle 4 * 
between the O'.V' and OA'. 'fhen if P is any point, and (x, y), 
fjr', y') its two pairs of co-ordinates, we find; 

xm>aA-x* cos <l> — y' sin 0, ymh-\-x' sin 0-T/ cos 4>\ 

and if, at a later point in the work, wc wish to translate results 
involving a', y' into terms of the old co-ordinates we must use 


x' = (x — a) cos (p+iy — b) sin 4 >, 
y'= ~{x — a) sin <p i-(y~b) cos (p, 

so as to eliminate the new co-ordinates. 

If x', y' are point co-ordinates in a plane, tt', and we make a 
substitution of the form 

y), y'=fiix,y), (i) 

I and interpret .t, y as point co-ordinates in another plane tt, then 
to any point P of tt there corresponds the particular point P' 
of tt', homologue of P, whose co-ordinates are given by (i)- 
If P moves and describes a curve k, then P' also moves and 
describes a curve k', w'hich corresponds to k, and whose properties 
i can he deduced from those in the other plane. If P' is a given 
I point of tt', there corresponds to it all the group of points whose 
CO ordinates satisfy (1), when in these equations wc regard .v', y' 
as known and x, y as unknown. If P' lies on in general only 
one of the group lies on k. Thus the two curves arc transformed 
into one another so that each point of either corresponds to one 
and only one of the other. In particular, if (i) are such that they 
can he solved in the .same form y'), y- j'/ix', y'), then 

(here is a i, 1 correspondence between all (he points of the two 
planes, and not only between the points of the two curves. 

The degree of a i, i plane transformation i.s that of the curve 
in cither plane which corresponds to a line in the other. If the 
two planes are identical, wc have a transformation of the i)lane 
into itself. The simplest examples are translation, rotation, 
similarity and their combinations, which arc all linear trans¬ 
formations, and inversion, which is quadratic. The last trans¬ 
forms P into the point P' of OP such that OP ■ 0./^' = constant; 
it can be expressed by 

, a^x , (i"v 

and the reverse equations have the same form. Two different 
maps of the same region of the earth’s surface are 1, 1 transform¬ 
ations of it and of each other. For example, one may show the 
whole world as a rectangle, and the other may show it as a pair 
of circles. 'The shapes of Australia are quite dilTercnt; but each 
spot within one map corresponds to one and only one within the 
other. This is not true of points on the boundaries, which are 
exceptional. {Sec Ccjn'Fokm.m. Rkpkesent.xtiun.) 

So far we have considered co-ordinates of points only; but 
any variable geometrical of)jcct can have co-ordinates, for ex¬ 
ample, the lines or circles of the plane. If .v, y are the cartesian 
co-ordinates of a point P, the equation of any line I can be taken 
in standard form a.v-l-/Sy=i, where a, (S are the reciprocals of 
the intercepts which / makes on the axes. For different values of 
«, we can identify / with any given line: thus a, fi may be 
taken as the Hue co-ordinates of 1 . If .r, y are constants and 
a, variable, the equation expresses that the variable line / 
passes through the fixed point and is the ecjuation of the point 
in line co-ordinates. Just as any equation in point co ordinates 
defines a continuous set of points lying on a locus, which is a 
line if the equation is of degree 1, so an equation in line co-ordi¬ 
nates defines a continuous set of lines all touching a curve, called 
an envelope from this point of view, which is a point if the equa¬ 
tion is of degree i. For this reason, line co-ordinates are often 
called tangential co-ordinates. In general, the degree of the en¬ 
velope is the number of tangents, real or imaginary, which can 
be drawn to the curve from any given point. This number is 
called the class of the curve, and is equal to the degree n if « =«= i 
or 2, but for the two are not generally the same. 

Any pietc of analysis, which has a geometrical meaning when 
a pair of variables are taken to be the co-ordinates of a point, 
has another meaning when the same variables are taken instead 
to be the co-ordinates of a line; and all such geometrical theorems 
occur in pairs, dual to each other. Corresponding to any plane 
figure built up from points and the lines joining them, there is 
a dual figure, built up in the same way from lines and their points 
of intersection. For any statement about the one, there is a 
statement about the other, exactly the same except that points 
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and lines are replaced by lines and points; and the analytidfel 
proofs are the same, except for the definitions of the symbols. 
The perpendicular distance of the line I from 0 is ^ where 
the line equation r is satisfied by any line 

at unit distance from O and the envelope represented by this 
equation is the circle of unit radius centre O. The same equation 
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in point co-ordinates represents the same circle, which is a self¬ 
dual figure. 

THREE OR MORE DIMENSIONS 

In three dimensions, a point rerpiires three co-ordinates; a 
single equation between them represents a surface. Tor a curve, 
two equations at least are necessary; since each by itself gives a 
surface, the points whose co-ordinates satisfy both equations arc 
those lying on both surfaces, and the curve represented is their 
complete intersection. If this total intersection breaks up into 
distinct curves, to represent one curve k apart from the other, 
we use the equation of another surface which passes through k 
but not through the other curve. There may or may not exist 
two surfares whose total intersection is k\ if not, k cannot be 
represented by less than three equations. Thus the intersection 
of two quadrics can consist of a line and a twisted cubic curve. 
We can represent the line alone by the ecjualions of two planes 
passing through it, for these have no other common curve; but 
to express the cubic we use the equation of a third quadric 
through it, meeting the first two in different lines. 

In space, the general bilinear equation in tw'O sets of three 
variables = 1, according to the way we interpret it, 

represents either a point or a plane, and these elements are dual 
to each other. A line may be regarded either as the intersection 
of two planes or as the join of two points, and, in cither [)oint or 
plane co-ordinates, can be represented by two linear equations. 
The whole set of lines in space is a fourfold infinity, and a line 
requires four independent or five homogeneous co-ordinates. It 
is more .symmetrical and convenient to u.se a set of .six homo¬ 
geneous co-orciinatc.s, which are connected by one quadratic 
identity, and whose ratios involve four independent quantities. 
If the line is defined as the intersection of two planes whose point 

equations arc co-ordinates of the 

line are the six quantities pn, pu, pi*, Pn, p3*, where 
pap '^aabff—afiha, connected by the identity : — 

/>23/> 14+31 +Pi:/'3 < — o • 

As far as the algebra is concerned, there is no essential dif¬ 
ference, except in complexity, between three dimensions and any 
higher number. Most people’s imagination can deal with line, 
plane and space, and stops short there; but analytic geometry is 
more than imagination. With proper exten.sions. the ideas and lan¬ 
guage suitable to the lower dimensions, and partly supplied by ev¬ 
eryday life, can be carried on. We agree to call a set of n numbers 
the co-ordinates of a point in a space of n dimensions, the series 
of sets .satisfying one linear equation a hyperplane, and so on. This 


may seem to l>e geometry in name only; but properties of lower 
space suggest valid and interesting extensions in higher space, 
that retain their geometrical tinge, and, conversely, many re¬ 
sults in ordinary space have been suggested, or their mutual 
relations illuminated, by work in higher dimensions, which, to a 
specialist imagination, is as geometrical as the lower ranges are 
to everybody. Moreover, though il is not easy to imagine a four¬ 
fold infinity of points, we are familiar with the higher orders of 
infinity in other objects, for example, all the lines of ordinary 
space, or all the conics in a plane. Thus the six homogeneous 
co-ordinates Paei of a line in three dimensions may be interpreted 
as homogeneous co-ordinates of a jHiint in space of five dimen¬ 
sions, lying on the quadric in that sjiace whose equation is given 
by the quadratic identity satisfied by the />'s. 

BiULioGRAPiiY. — G. Salmon, A Treatise on Conic Sections, ()th cd. 
(1879); A Treatise on Higher IHane Curves, ,^rd eel. (Dublin, 1879) ; 
A Treatise on Analytic Geometry of Three Dimensions, .sth rev. ed. 
(1912-15); R, E. A. Ciebsdi, Vorlesnngen iiber Geometric, i*d. F. 
Lindcmann (1906-10); Fine and Thompson, Coordinate Geometry 
(1911); Eisenhart, Coordinate Geometry (1950). Full references both 
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Mevrr and M. Mohrmunn (Leip/in, kjOj-j.', in progress). 
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ANALYTIC JUDGMENT: «,■ Anai.ysis. 

ANALYTIC MECHANICS: sec Mkcii ANTI'S. 
ANAMALAI HILLS (.Anaimai.ai ), a range of mountains 
in southern India, in the C'oimliatore di.'=;trift of Madras, be¬ 
tween 10° 13'and 10“ .5T N., and between 76° 52' and 77® 23' E., 
forming a portion of the \\'estern Ghats, .south of the Palghat pass. 
They con.sist of a fore.st-clad and gras.sy tableland, with .summits 
ri.sing about 8,000 ft.; Anaimudi peak (8,850 ft.) is the highest in 
.southern India. Their formation is met amorphic gneiss, veined 
with felspar and quartz, and interspersed with reddish porphyrite. 
The lower slopes yield teak ,and other timber. 

ANAMORPHOSIS ( an''a-ni6rT(,)-sfs) (Gr.'J, a deformation 
or distortion of appearam e in drawing, the rejiresentation of an 
object as seen; for instance, as altered by reflection in a mirror; 
in botany, e.g., in the ca.se of fungi or lichens, an abnormal change 
giving the appearance of a different species. 

‘‘ANAN BEN DAVID, a Persian Jew of the 8th century, 
and founder within Judaism of the sect of Qaraites (Karaites) 
which set itself in opposition to the rabbinic tradition. 'Anan 
ben David was an unsuccessful candidate for the dignity of 
Exilarch, and thus his opposition to the rabbanite Jews was 
political as well as theological. His siae.s.sion occurred at a 
moment when the time was ripe for a reaction against rabbinism, 
and ’Anan became the rallying point for many opponents of 
tradition. (Sec (Jaraitks.) 

ANANDA, one of the princiiial disciiiles of the Buddha 
(q.v.), known a.s the beloved disciple of the Buddhist story. 
According to the commentaries he was the .son of Amitodana, an 
uncle of the Buddha, entered (he order in the .second year of the 
Buddha’s ministry, and in the 2 5lh year was appointed his 
permanent attendant. He attained enlightenment .just before the 
first council, of which he was a member, and at which he repeated 
the Suttapitaka. From canonical passages we learn that he per¬ 
suaded the Buddha to allow women to become nuns, and he is 
represented as being interlocutor in many discourses and the 
actual author of several. A collection of verses is ascribed to him 
in Thera-gdthd, 1,018 ff. In the time of Fa Hien (4th century 
A.D.) his relics were wor.shipped at V’esali, and sijecial devotion 
was shown by the nuns owing to his having obtained their ad¬ 
mission to the order. (E. J, T.) 

ANANIAS, the Greek form of Hananiah or Ananiah, a not 
uncommon name in the Bible. Best known are (1) A member 
of the first Christian community who, with his wife Sapphira, was 
punished by Peter with sudden death for falsehood (Acts v. i-ro; 
cf. Josh. vii.). (2) A disciple at Damascus in the story of the con¬ 
version and baptism of Paul (Acts ix. 10-17, xxii. 12-16). (3) Son 
of Nedebaios (Jos. Ant. xx. 5. 2), a high priest who presided dur¬ 
ing the trial of Paul at Jerusalem (Acts xxiii. 2, xxiv. 1-5). He 
was high priest a.d. 47-59, and being accused of acts of violence 
was sent to Rome for trial (a.d. 52), but was acquitted by the 
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t*rn|X'ror Claudius. As a friend of the Romans he was murdered by 
the iKJople at the beKinnin^ of (he Jewish war of revolt, 

ANANKE {'kuiiyKT)), Necessity or Fate personified. She is 
fairly prominent in i»osihomeric literature and theological siiecu- 
lation, (larliculurly Orphic, but is ddinilely known to emerge into 
cull only at Corinth, where she was worshipjied with Bia (Might, 
Force;, see Pausanias, ii., 4, 6; there are one or two faint and j 
dubiou.s traces of her cult el.sewhere. In literature, she i.s asso- ! 
ciuted with Adrasteta, the Moirai, and similar deities. In Italy j 
she does not appear to have been w'orshipped at all; the famous 
description of Neussilus (Ananke) in Horace, Carm. i., 35, 17, j 
which makes her att<‘ndant on Tyche, is purely literary. j 

Sec Ro.schcr’s Lrxikon, arl.s, Ananke, Nccrs.sitas. | 

ANANTAPUR, a town and distriil of India, in the Madras 
pre.sidency. The town has a station on the Madras railway, 62 mi, 
S.K. from Hellary. Fop. ( 1941) 21,482. The district of Anantapur 
was Constituted in 1882 out of the unwieldy district of Hcllary. It 
has an area of 6,734 sij.nii., and the north and centre form a high 
plateau, generally undulating, with large granite rock.s or low hill 
ranges rising here and there above its surface. The .south is more 
hilly, the plateau there rising to 2,600 ft. above the .sea. There i.s a 
remarkable fortress ro< k at (looty, and a similar but larger rock at 
Fenukonda, over 3,000 ft. above tbc sea. Gooty fortress was a 
stronghold of the Mahrattas, but was taken from them by Hyder 
Ali, In 1789 it wa.s ceiled by Tippoo Sahib to the nizam, and in 
1800 the nizam ceded the distric t of Anantapur with others to the 
Hrili.sh in payment for a .subsidiary Hritish force. The jiopulation 
in 1941 was 1,171,419. The principal crop.s are millet, rice, other 
food grains, pulse, oil seeds and cotton. There arc factoric's for 
pressing cotton. 'I'wo railways traver.se the district. 

ANAPA, a i)ort on the black .sea, north of Novorossisk, in the 
North Caucasian area of the R.S.F.S.R., 44"' 58' N. 37° 18' Fk 
It was formerly the scene of struggles between the Turks and Rus¬ 
sians, until it became Russian in 1829, The fortifications were di.s- 
nuinlled liy the Russians during the Crimean w'ar (1855). Pop. 
(19.^5) i3ti8o. The district has an experimental station for the 
encouragement of vinegrowing and wine manufacture. Anapa 
is on the site of the ancient Gorgippa. 

See M. I. k().stovt.sc‘v, Iranians and C,reeks in S. Russia, with a bibl. 
(Oxford, H.JJ2). 

ANAPAEST, a metrical foot consisting of three syllables, 
the first two short and the third long (from Gr. anapaistos, 
beaten upwards). An anapaestic verse is one which contains 
only or mostly anapaests. In Greek tragedy, a pas.sage in this 
metre denotes a marching movcnicrit of the chorus or an actor. 

ANAPHRODISIACS are agent.s used to allay sexual desire. 
In general mild sedatives may accomplish tliis effect, such as bro¬ 
mides or luminal. Avoidance: of a diet rich in meats and spices, 
and esfieiially of intoxicating beverages, i.s important. Epsom 
salts in the usual purgative do.ses may be of service. Failing 
benefit by such means the advice of a psychiatrist mav be helpful. 

ANAPHYLAXIS, the state of exaggerated su.seeptibility 
of an animal or man to a biologically foreign protein which may 
follow a first injection of that protein. Richet, who first used the 
term in 1893. found that after two properly spaced injeetions of 
an animal with eel serum, the .second dose producenJ a toxic: (often 
fatal) effect, much greater than did the first dose. He considered it 
to be the reverse of prophylaxis such as results from the use of 
bacterial vaccine's. Theobald Smith, and later, Otto, extended 
the.se observations, using guinea-pigs and horse serum in their 
exiM'rinu'nts. 

The Anaphylactic Phenomenon,—If, for example, a guinea- 
Ijig be injcctPcl intravenou.sly, .subcutaneously or intraix’ritone- 
ally with horse serum in an amount ordinarily not harmful, it be- 
comc'8 ''sensitized” to hor.se serum, so that, if after ten to 14 days 
it be again irijocted with horse serum (intifjniatitrfi dose), there 
promptly result striking symptoms. The animal appears depressed 
and nervous, sc ratches its nose, show's a rapidly increasing dilb- 
culty in breathing, rapid pulse, and may die in a few minutes from 
respiratory failure. This symptom picture is called AmphyUictic 
shock. If the animal survive, it is fur a time non-reactive to 
horse serum injections and is s:iid to be antianaphylactic. After 


scHne weeks this refractory state wears off and the animal will 
again .suffer shock if injected. Sensitivity may be transferred 
from one animal to another {passive anaphylaxis) and a similar 
passive transfer occurs from mother to offspring. 

Anaphylactic sensitivity is strictly specific; u guinea-pig hyi}er- 
sensitive to hor.se serum is not shocked by sheep .scrum. One can 
c'ven distinguish by an anaphylaxis experiment between two such 
closely related proteins as duck and hen egg-albumin. A single 
animal may be sensitized to a number of proteins. Animals vary 
widely in the ea.se with which they may be rendered sensitive; 
guinea-pigs arc easiest to sensitize, 0 000 ooigm. of horse serum 
at times sulTicing as the sensitizing clo.se, and 0 000 000 igm. as the 
intoxicating dose. Rats are most difficult to sen.silize; man is mod¬ 
erately 50 . The symptoms of anaphylactic shock differ in various 
s|k:( ic‘s but are always characteristic for that species. The ba.sis 
of .symptoms is in each instance the contraction of involuntary 
muscle and an increased permeability of the capillary blood¬ 
vessel walls. 

The Sensitizing Substances and Their Operation.—The 

suJistances to which animals may be sensitized (antitu'ns) arc pro 
tein in nature, w'ith a large molecule, and ojitically active in solu¬ 
tion. If a protein he racernized (rendered optically inactive by 
heat or .sodium hydroxide) it can no longer produce sensitization 
or shoe k. 

The method whereby anaphylaxis occurs i.s probably as follows. 
The body normally protects it.self against foreign protein in the 
intestinal tract where the digestive ferments bri'ak down the pro¬ 
tein beyond the stage of intermediate (at times toxic) split-pro¬ 
ducts. If an intact foreign protein reaches the blood in any way, 
the same digestion is carried out (rather slowly) by the ferments 
of the blood and tissues. liut so abnormal is lliis, that the body's 
protective mechanism is stimulated to produce an excessive 
amount of a specific ferment {antibody) which can act on that 
parlicuLir protein. When a second dose of that protein gets into 
the blood, there is an intensely rapid combination of protein 
{antigen) and ferment (antibody) with the production, through 
partial digestion, of a poisonous substance (anaphylatoxin). 

There are reasons to believe that the reaction occurs largely 
within the body cells. Thus, sen.sitized animals after perfusion 
with normal blood can still suffer shock, and a strip of uterus 
muscle from a .sensitized guinea-pig, after being thoroughly washed 
so as to remove all traces of blood, still contracts w'hen exposed 
to the protein. The intracellular site of the reaction probably ac¬ 
counts for its intensity. The poi.sonous substance was at first 
suiiposed to be derivecl wholly from the second dose of foreign 
protein, but there is adeejuate evidence to show' that much or all 
of it is derived trom the jiroteins of the shocked animal. 

Anaphylaxis in Man.—Typical anaphylactic shock is in rare 
instances seen in man. It has followed a .second injec tion of horse 
serum (diphtheria or tetanus antitoxin, immune .sera for treating 
scarlet fever, epidemic meningitis, pneumonia, etc.) given at a 
suitable interval after the initial do.se. The symptoms are a feel¬ 
ing of apprehension, sneezing, nettle-rash, tickling in the throat, 
swelling of the face or more generalized swellings, violent asthma, 
rapid weak pulse; occasionally convulsions; death may ensue in a 
fi'W minutes or hours. Serum Sickness, the symptoms which often 
follow even the first injection of a foreign scrum, is probably 
anaphylactic in nature. 

The presence in an individual of hypersensitiveness to a sub¬ 
stance, horse serum for example, may be determined by suitable 
tests {see below •, and this hypersensitiveness can be temporarily 
lessened by frequently repeated injections of increasing amounts 
of serum, beginning with extremely small, non-to.xic doses. The 
pitit'nl can then be given the needed diphiheria antitoxin or other 
type of serum treatment with safely. In the actual attack a hypo¬ 
dermic injection of adrenalin may be life-saving. 

Phenomena in Man Allied to Anaphylaxis.—^Ten per 
cent of Caucasians are hypersensitive to a wide range of sub¬ 
stances, usually protein in nature, that may be ingested {foods; 
e.g., egg, milk, shellfish, berries; drugs; e.g., quinine) or inhaled 
{pollens; animal emanations; e.g., feathers, hair, dandruff; dusts 
of organic origin; e.g., flour, wood dusts, house dust). Even tiny 
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amounts of these substances, in susceptible subjects, provoke a 
variety of diseases: asthma, hay fever, Urticaria, some forms of 
eczema (gg.v.), etc. Some of the phenomena of infections and 
parasitic infestations may be due to acquired hypersensitiveness 
to proteins of bacterial or parasitic origin (skin reactions to tuber¬ 
culin and luetin, urticaria in /l5fari.v and Echinococcus infesta¬ 
tions, etc.). 

Hyf)ersensitiveness of an individual to a protein may be dem¬ 
onstrated by applying the protein to an abrasion in the skin or 
injecting it in solution into the skin; swelling and redness at the 
site of contact indicate sensitiveness to that substance. Such 
skin testing is u.sed in the diagnosis of .suspected hypersensitive- 
ncss. The treatment of human hypersensitivencss is (i) Avoid¬ 
ance of the offending substance; e.g., omission of a food from the 
diet; substituting a cotton i)illow for the feathers to which the 
patient is sensitive; and (2) Creation of tolerance for the offend¬ 
ing substance by repeated administration of increasing amounts 
of the substance, beginning wnth small non-toxic doses. Avoidance 
gives better results than docs the second method. 

Though human hypersensitiveness is probably closely allied to 
anaphylaxis, it differs therefrom by being usually a natural, not 
an acquired stale; it tends to be hereditary, following the Mende- 
lian law'; it is not usually accomjianied by presence of specific 
blood antibodies of the precipitin type (.see Immunity.); it may 
exist towards non-protein as well as protein substances, etc. 

The terminology of the entire subject is .somewhat confusing. 
The term allergy was introduced by von Pirquet to include all 
manifestations of human hypersensitiveness. The term atopy 
has been applied by Coca to the natural (inherited) type of human 
hypersensitivencss. The term anaphylaxis is usually restricted to 
those instances of human hyper.sensitiveness which follow an in¬ 
itial sensitizing dose, and conform in other respects to hypersen- 
sitivenes.s as seen in laboratory animals 

Detailed discussions of the subjea t will be found in the stand¬ 
ard text-books on immunology, pathology and internal medicine, 

(R. A. Kn.) 

ANARCHISM, the name given to a principle or theory of 
life and conduct under which society is conceived without gov¬ 
ernment (from Or. av- and Apx’?, without authority)—harmony 
in such a society being obtained, not by sulimission to law, or by 
obedience to any authority, but by free agreements contrluded 
between the various groups, territorial and professional, freely 
constituted for the sake of produition and consumption, as also 
for the satisfaction of the infinite variety of needs and aspira¬ 
tions of a civilized being. In a society developed on these lines, 
the voluntary associations which already now begin to cover all 
the fields of human activity would take a still greater extension 
so as to substitute themselves for the State in all its functions. 
They would represent an interwoven network, composed of an 
infinite variety of groups and federations of all sizes and degrees, 
local, regional, national and international—temi>orary or more 
or less permanent—for all possible purposes: production, con¬ 
sumption and exchange, communications, sanitary arrangeiuenls, 
education, mutual protection, defence of the territory, and so on; 
and, on the other side, for the satisfaction of an ever-increasing 
number of scientific, artistic, literary and sociable needs. More¬ 
over, such a society would represent nothing immutable. On the 
contrary—as is .seen in organic life at large—harmony would 
(it is contended) result from an ever-changing adjustment and 
readjustment of equilibrium between the multitude of forces and 
influences, and this adjustment would be the easier to obtain as 
none of the forces would enjoy a siTecial protection from the 
State. 

If, it is contended, society were organized on these principles, 
man would not be limited in the free exercise of bis powers in 
productive work by a capitalist monoiKily, maintained by the 
State; nor would he be limited in the exercise of his will by a 
fear of punishment. or by obedienc e towards individuals or meta¬ 
physical entities, which both lead to depression of initiative and 
servility of mind. He would be guided in his actions by his own 
understanding, which neces.sarily would bear the impression of 
a free action and reaction between his own self and the ethical j 


conceptions of his surroundings. Man would thus be enabled to 
obtain the full development of all his faculties, intellectual, 
artistic and moral, without being hami>ered by overwork for the 
monopoli.sts, or by the servility and inertia of mind of the great 
number. He would thus be able to reach full individualizaHon, 
which is not possible either under the present system of indi¬ 
vidualism, or under any system of State Socialism in the so-called 
Volkstaat (jwpular State). 

The Anarchist writers consider, moreover, that their concep¬ 
tion is not a Utopia, constructed on the a priori method, after 
a few desiderata have been taken as postulates. It is derived, 
they maintain, from an analysis of tendencies that are at work 
already, even though State Socialism may find a temporary favour 
with the reformers. The progress of modern technics, which 
wonderfully simplifies the production of all the nece.ssaries of 
life; the growing .spirit of intlependence, and the rapid spread of 
free initiative and free understanding in all branches of activity— 
including tbo.se which formerly were con.sidercd as the proper 
attribution of Church and State—are steadily reinforcing the no- 
government tendency. 

Anarchists and the State. —As to economical concep¬ 
tions, the Anarchists, in common with all Sociali.sts, of whom 
they constitute the left wing, maintain that the now prevailing 
.system of private ownership in land, and our capitalist produc¬ 
tion for the sake of profits, represent a monopoly which runs 
against liof.h the principle.s of justici? and the dictates of utility. 
They are the main obstacle which prevents the successes of mo<j- 
ern technics from being brought into the service of all, so as to 
produce general well-being. The Anarchi.sts consider the wage- 
system and capitalist production altogether as an obstacle to 
progress. But they point out also that the State was, and con¬ 
tinues to be, the chief instrument for jiermitting the few to 
monopolize the land, and the caiiitalists to appropriate for them¬ 
selves a (juitc disjiroportionate share of the yearly accumulated 
surplus of production. Consequently, while combating the pres¬ 
ent monopolization of land, and rapitali.sin altogether, the anar¬ 
chists combat with the same energy the State, as the main support 
of that system, not this or that special form, but the State alto¬ 
gether, whether it be a monarchy or even a repulilic governed 
by means of the referendum. 

The State, organization, having always been, both in ancient 
and modern history (Macedonian empire, Roman empire, modern 
European Stales grown up on the ruins of the autonomous cities), 
the instrument for establishing monofiolie.s in favour of the ruling 
minorities, cannot be made to work for the destruction of these 
monopolies. 7 'he Anarchists consider, therefore, that to hand over 
to the Stale all the main sources of economical life—the land, 
the mines, the railways, banking, insurance, and so on—as also 
the management of all the main branches of industry, in addition 
to all the functions already accumulated in its hands (education, 
Slate-supported religions, defence of the territory, etc.), would 
mean to create a new instrumc*nt of tyranny. State capitalism 
would only increase the powers of bureaucracy and capitalism. 
True progress lies in the direction of decentralization, both ter¬ 
ritorial and functioruil, in the development of the spirit of local 
and personal initiative, and of free federation from the simple 
to the comjKJund, in lieu of the present hierarchy from the centre 
to the periphery. 

In common with most Socialists, the Anarchists recognize that, 
like all evolution in nature, the slow evolution of society is fol¬ 
lowed from time to time by jieriods of accelerated evolution which 
are called revolutions; and they think that the era of revolutions 
is not yet closed. Periods of rajiid changes will follow the periods 
of slow evolution, and these periods must be taken advantage 
of—not for incr€*a.sing and widening the ix)wcrs of the State, 
but for reducing them, through the organization in every town¬ 
ship or commune of the local groups of producers and consumers, 
as also the regional, and eventually the international, federations 
of these groups. 

In virtue of the above principles the anarchists refuse to be 
party to the present State organization and to support it by 
infusing fresh blood into it. They do not seek to constitute, and 
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invite the working men not to constitute, political parties in 
the parliaments. Accordingly, since the foundation of the first 
International Working Men’s Association in 1864, they have en¬ 
deavoured to promote their ideas directly amongst the labour 
organizations and to induce those unions to a direct struggle 
against capital, distrusting [jarliamentary legislation. 

Historical Development of Anarchism. —The conception 
i)f society just sketched, and the tendency which is its dynamic 
expression, have always existed in mankind, in opposition to the 
governing hierarchic (once[)tion and tendency—now the one and 
now the other taking the up[)er hand at diflereni i>criods of his¬ 
tory. To the former tendemy we owe the evolution, by (he 
masses themselves, of those insfitulions—the clan, the village 
community, the guild, the free meiliaeval city—by means of which 
the masses resisted the encroachments of the conciuerors and the 
f)ower-sceking minorities. The same tendency asserted itself with 
great energy in the great religious movements of mediaeval times, 
fspccially in the early nu»vements of the reform and its forerun¬ 
ners. At the .same time it evidently found its expression in the 
writings of some Ihinker.s, since the times of Lao-tsze, although, 
owing to its noii'Scholastic and popular origin, it obviously found 
less sympathy among (he scholars than the oj>posed tendency. 

As has been [»oinled out by I’rof. Adler in his Gfschichtc dcs 
Sozinlismus nnd Korumunismiis, Aristi|)i)us (b. r. 4:to n.C’.), one 
of (he founders of the ('yrenaic school, already taught that the 
wise must not gi\'e up their lil)CTty to the State, and in rejily io 
a cjuestiori by Soc rates he said (hat he? did not desire to belong 
either to the governing or the governed class. Such an attitude, 
liowever, seems to have been dictated merely f>y an Epicurean 
altitude towards the life of the masses. 

'The best exponent of Anan hist jihilosophy in ancient (ireecc 
was Zeno or 270 nc.from t'rete, the founder of the 

Stoic philosophy, who distinctly ()()|)C)sed his conception of a free 
community without government tc» the State Utopia of Plato. 
He repudiated the onirii()otencc of the State, its intervention and 
regimentation, and jeroc laimed the sovereignty of the mor.d law 
of the individual—remarking already that, while the necessary 
inslinc’l of sclf-|)reservation leads man to egotism, nature has sup¬ 
plied a corrective to it by prociding man w'ith another instinct— 
that of sociability. When men are reasonable enough to follow 
(heir natural instincts, they will unite across the frontiers and 
constitute the Cosmos. They will liave no need of law-courts 
or police, will have no temples and no public worship, and use 
no money—free gifts taking the place of (he exchanges. Unfortu¬ 
nately, the writings of Zc-no have not reached us and are only 
known through fragrnettlary (|uolatioic,s. However, the fact (hat 
his vary wording is similar to the wording now in use, shows 
how deeply is laid the tendency of hum an nature of W'hich he W'as 
the mouthpiece 

In mediaeval times we find the .same view's on the Stale 
exim’s.sed by the illustrious bishoii of Alba, Marco Girolamo Vida, 
in his first dialogue Dc dignitatc rripuhlicae (Ferd. Uav'alli, in 
Mom, doll* Istituto Voucto, xiii.; Dr. E. Nys. Researches in the 
History of Bleonomics). But it is especially in several early Chris¬ 
tian movements, beginning with the oth century in Armenia, and 
in the preachings of the early Hussites, particularly Chojecki, 
and the early Anabaptists, e.s])ecially Hans Denk (cf. Keller, 
Eiti Apostel der Wiedertaujer), (hat one finds the same ideas 
forcibly cxpres.secl—siH'cial stress being laid of course on their 
moral aspects. 

Rahc'lais and Fenelon, in thc'ir Utopias, have also exiiressed 
similar ideas, and they were also current in the i8th century 
amongst the French Kncyclopaedisls, as may he concluded from 
si'parate expressions occasionally met with in the writings of 
Rousseau, from Diderot\s Preface to the Fovuge of Bougainville, 
and so on. However, in all probability, such ideas could not be 
develoiH'd then, owing to the rigorous censorship of the Roman 
Catholic Church. 

These ideas found their expression later during the great French 
Revolution While the Jacobins did all in their pow'er to cen¬ 
tralize ev'erything in the hands of the Government, it appc?ars now, 
from recently published documents, that the masses of the people, 


in their municipalities and “sections,” accomplished a consider¬ 
able constructive work. They appropriated for themselves the 
election of the judges, the organization of supplies and equip¬ 
ment for the army, as also for the large cities work for the un¬ 
employed, the management of charities, and so on. They even 
tried to establish a direct correspondence between the 36,000 
communes of France through the intermediary' of a special board, 
outside the National Assembly {cf. Sigismund Lacroix, Actes de 
la commune dc Paris). 

It was W. Godwin, in his Enquiry concerning Political Justice 
(2 vols., 1793), who was first to formulate the political and eco¬ 
nomical conceptions of anarchism, even though he did not give 
that name to the ideas developed in hi.s remarkable work. Laws, 
he wrote, are not a product of the wisdom of our ancestors: they 
are the product of their passions, their timidity, their jealou.sies 
and their ambition. The remedy they offer is worse than the ev'ils 
they pretend to cure. If and only if all laws and courts were 
abolished, and the decisions in the arising contests were left to 
rea.sonahlc men chosen for that purjjosc, real justice would gradu¬ 
ally be evolved. As to the State, Godwin frankly claimed its 
abolition. A society, he wrote, can perfectly well exist without 
any government: only the communities should be small and 
perfectly autonomous. Speaking of i)ropcrty, he stated that the 
rights of every one “to cv’ery substance capable of contributing 
to the benefit of a human being” must be regulated by justice 
alone: the substance must go “to him who most wants it.” His 
conclusion was communism. Godwin, however, had not the 
courage to maintain his opinions. He entirely rewrote later on 
his chapter on im)[)erty and mitigated his Communist view's in the 
second edition of Political Justice (8vo., 1796). 

Proudhon Names Anarchy. —Proudhon was the first to use, 
in 1840 {Qu*est-ce quo la proprietef first memoir), the name of 
anarchy with application to the no-government stale of society. 
The name of “anarchists” had been freely applied during the 
l-'rench Revolution by the Girondists to those revolutionaries 
who did not con.sider that the ta.sk of the Revolution was accom- 
pli.shed with the overthrow of Louis X\T.. and insisted upon a 
series of economical measures being taken {the abolition of feudal 
rights without redem])tion, the return to the village communities 
of the communal lands enclosed since 1060, the limitation of 
landed property to 120 acres, progressi\’e income-tax, the national 
organization of exchanges on a just value basis, which already 
received a beginning of practical realization, and so on). 

Now’ I*roudhon advocated a society without government, and 
used the word anarchy to describe it. I’roudhon repudiated, as 
is know'n, all schemes of Communism, according to w'hich man¬ 
kind would be driven into communistic monasteries or liarracks, 
as also all the schemes of State or Stale-aided Socialism which 
were advocated by Louis Blanc and the collectivists. When he 
proclaimed in his first memoir on property that “Property is 
theft,” he meant only property in its present, Roman law sense 
of “right of use and abuse”; in property rights, on the other hand, 
understood in the limited sense of possession, he saw the best pro¬ 
tection against the encroachments of the State. At the same 
time he did not want violently to dispossess the present owners 
of land, dw'elling-houses, mines, factories, and so on. He preferred 
to attain the same end by rendering capital incapable of earn¬ 
ing interest; and this he proposed to obtain by means of a national 
bank, based on the mutual confidence of all those who arc engaged 
in production, who would agree to exchange among themselves 
their products at cost-value, by means of labour cheques repre¬ 
senting the hours of labour required to produce every given com¬ 
modity. Under such a system, which Proudhon described as 
“Mutuellismc.” all the exchanges of serv’ices would be strictly 
equivalent. Besides, such a bank would be enabled to lend money 
without interest, lev-ying only something like 1%, or even less, 
for covering the cost of administration. Every one being thus 
enabled to borrow the money that would be required to buy a 
house, nobody would agree to pay any more a yearly rent for 
the use of it. A general “social liquidation” would thus be ren¬ 
dered easy, without violent expropriation. The same applied to 
mines, railways, factories, and so on. 
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In a society of this type the State would be useless. The 
chief relations between citizens would be based on free agree¬ 
ment and regulated by mere account keeping. The contests might 
be settled by arbitration. A penetrating criticism of the State and 
all possible forms of government, and a deep insight into all 
economic problems, were well-known characteristics of Proudhon’s 
work. 

It is worth noticing that French mutualism had its precursor 
in England, in William Thompson, who began by mutualism be¬ 
fore he became a Communist, and in his followers John Gray (/i 
Lecture on Human Happiness, iS:5: The Social System, 1831) 
and J. F. Bray {Labour's Wrong’s and Labour’s Remedy, 1830). 
It had also its precursor in America. Jo.siah Warren, who was 
born in 1708 {cf. W. Bailie, Josiah Warren, the First American 
Anarchist, Boston, 1000), and belonged to Owen’s “New Har¬ 
mony,” considered that the failure of this enterprise was chiefly 
due to the suppression of individuality and the lack of initiative 
and re.sponsibility. The.se defects, he taught, were inherent to 
every scheme based upon authority and the community of goods. 
Me advocated, therefore, complete individual liberty. In 1827 he 
ojicned in Cincinnati a little country store which was the first 
“Equity Store,” and which the yx’ople called “Time Store,” be¬ 
cause it was based on labour being exchanged hour for hour in 
all sorts of produce. “Cost—the limit of price,” and consequently 
“no interest,” was the motto of his .store, and later on of his 
“Equity Village,” near New ’li'ork, W'hich was still in exi.stence in 
18O5. Keith’s “House of Equity” at Boston, founded in J855, 
is also worthy of notice. 

While the economical, and especially the mutual-banking, ideas 
of Proudhon found su])porlers and even a practical apjilication 
in the United States, his political conceyition of anarchy found 
but little echo in France, where the Christian Socialism of Ea- 
mennais and the Fourierists, and the State Socialism of Louis 
Blanc and the followers of Saint-Simon, were dominating. These 
ideas found, however, some temporary support among the left- 
wing Hegelians in Germany, Mo.ses Hess in 1S43, and Karl Griin 
in 1845, who advocated anarchism. Besides, the authoritarian 
Communism of Wilhelm ^^'eitling having given origin to oppo- 
.sition amongst the Swiss working men, Wilhelm Marr gave exjxes- 
sion to it in the ’40s. 

On the other side, individualist anarchism found, also in Ger¬ 
many, its fullest expression in Max Stirner (Kaspar Schmidt), 
whose remarkable works {Der FAnzige und scin Eigcnthiim and 
articles contributed to the Rheinischc Zeitung) remained quite 
overlooked until they were brought into prominence by John 
Henry Mackay. 

Prof. V. Basch, in a very able introduction to his interesting 
book, L'Individualisme anarchiste: Max Stirner (1004), has 
.shown how the development of the German philosophy from 
Kant to Hegel, and “the absolute” of Schelling and (he Geist of 
Hegel, necessarily provoked, when the anti-Hegelian revolt began, 
the preaching of the same “absolute” in the camp of the rebels. 
This was done by Stirner, who advocated, not only a complete 
revolt against the State and against the servitude which authori¬ 
tarian Communism would impose upon men, but also the full 
liberation of the individual from all social and moral bonds—the 
rehabilitation of the “I,” the supremacy of the individual, com¬ 
plete “a-moralism” and the “association of the egoti.sts.” The 
final conclusion of that sort of individual anarchism has been in¬ 
dicated by Prof. Basch. It maintains that the aim of all supe¬ 
rior civilization is, not to permit all members of the community 
to develop in a normal way, but to permit certain better endowed 
individuals “fully to develop,” even at the cost of the happiness 
and the very existence of the mass of mankind. It is thu.s a return 
towards the most common individualism, advocated by all the 
would-be superior minorities, to which indeed man owes in his 
history precisely the State and the rest, which these individualists 
combat. Their individualism goes so far as to end in a negation 
of their own starting-point, to say nothing of the impossibility 
for the individual to attain a really full development in the con¬ 
ditions of oppression of the masses by the “beautiful aristocra¬ 
cies.” His development would remain unilateral. This is why 


this direction of thought, notwithstanding its undoubtedly correct 
and useful advocacy of the full development of each individuality, 
finds a hearing only in limited artistic and literary circles. 

Anarchism in the International Working Men’s Associa* 
tion. —A general depression in the ])ropaganda of all factions 
of Socialism followed, as i.s known, after the defeat of the upris¬ 
ing of the Paris working men in June 1848 and the fall of the 
republic. All the Socialist press was gagged during the reaction 
period, which lasted fully 20 years. Nevertheless, even anarchist 
thought began to make some progress, namely in the w’ritings 
of Bcllegarrique (Coeurderoy) and esiH'cially Joseph Dejacejuc 
{^Les Lazareennes, L’Humanisphdre, an anarchist-Communist Uto¬ 
pia, lately discovered and reprinted). The Socialist movement 
revived only after 1804. when some French working men, all 
“mutualisls,” meeting in London during the Universal Exhibition 
w'ith English followers of Robert Owen, founded the International 
Working Men’s Association. This association develojx'd very 
rapidly and adopted a jwlify of direct economical struggle against 
c.apitalism, without interfering in the political parliamentary agi¬ 
tation, and this policy was followed until 1871. However, after 
the Franco-German War, when the International As.'^ociation was 
prohibited in France after the uprising of the Commune, the Ger¬ 
man working men who had received manhood suffrage for elec¬ 
tions to the newly constituted inij)crial parliament, insisted upon 
modifying the tactics of the International, and began to build 
up a Social-Democratic political })arty. This soon led to a division 
in the Working Men’s Association, and (he Latin federations, 
Spanish, Italian, Belgian and Jura.ssic (France could not be repre¬ 
sented), constituted among themselves a federal union which 
broke entirely with tin; Marxist general council of the Interna¬ 
tional. Within these feilerations developed now what may he 
described as modern afiarchism. After the names of “federalists” 
and “anti-authoritarians” had been used for some time by these 
federations the name of “anarchists,” which (heir adversaries 
insisted upon applying to them jxevailed, and hnally it was 
revindicated. 

Bakunin (q.v.) soon became the leading spirit among these 
Latin federations for the development of the ixinciples of an¬ 
archism, which he did in a number of writings, pamphlets and 
letters. He demanded the complete abolition of the .State?, which 
—he wrote'—is a imniuct of religion, belongs to a low'er state of 
civilization, rcprc.sents the negation of liberty, and spoils even 
that which it undertakes to do for the sake of general well-being. 
The State was an historically nece.s.sary evil, but its complete 
extinction will he*, sooner or late r, ef|ually necessary. Repudiating 
all legislation, even when issuing frc»m universal suffrage, Bakunin 
claimed for each nation, each region and each commune, full 
autonomy, so long as it is not a menace to its neighbours, and 
full independence for the individual, adding that one becomes 
really free only when, and in proportion as, all others arc free. 
Free federations of the communes would constitute free nation.s. 

As to his economical ccjncei)lions, Bakunin described himself, 
in common with his federalist comrades of (he International 
(Ce.sar De Paepe, James Guillaume, Schwitzguebel), a “col¬ 
lectivist anarchist”—not in the sense of Vidal and Pecqueur in the 
’40s, or of their modern Social-Democratic followers, but to ex¬ 
press a state of things in which all necessaries for production 
are owned in common by the Labour groups and the free com¬ 
munes, while the ways of retribution of Labour, Communist or 
otherwise, would be settled by each group for itself. Social revo¬ 
lution, the near approach of which was foretold at that time by 
all Socialists, would be the means of bringing into life the new 
conditions. 

Anarchism and Violence. —The Jurassic, the Spanish, and 
the Italian federation and .sections of the International ’Working 
Men’s Association, as also the French, the German and the Ameri¬ 
can anarchist groups, were for the next years the chief centres of 
anarchist thought and prof)aganda. They refrained from any par¬ 
ticipation in parliamentary politics, and always kept in close 
contact with the Labour organizations. However, in the second 
half of the ’80s and the early ’oos of the igth century, when 
the influence of the anarchists began to be felt in strikes, in May- 




876 ANARCHISM 


day dcmon.NtraiionH, whirc they promoted the idea of a general 
strike for an eight-hour day, and in the anti-militarist propaganda 
in the army, violent prosecutions were directed against them, 
i-specially in the Latin countries (including physical torture in 
the Hartelona castle) and the United States (the execution of 
lour Uhnago anarchists in 1887), Against these prosecutions the 
anarchists retaliated by acts of violence which in their turn were 
followed by more exi-cutions from aboNc, and new' ac ts of revenge 
from below. This created in the general public the impression 
that violent e is the substance of anarchi.sm, a view repudiated by 
its .supfKirteis, who hold that in reality violence is resorted to by 
all parties in proportion as their open action is obstructed by 
repression, and t;xctptional laws render them outlaws. (Cf,, 
Anarchism and Outrage, by C. M. Wilson, and Report of the 
Spanish Alrodlirs Committee, in “f reedom I’amphlets’’; A Con¬ 
cise History of the (ireat Trial of the Chicaf^o Anarchists, by 
Dyer Lum j886;; 77 /e Chita^io Martyrs: Speeches, etc.)* 

Anarchism contiiiued to develop, partly in the dirc'ction of 
I'roudhonian “Mutucllisme,’’ but chictly as ('ommunisl-anarchism, 
to which a third directirjn, (.'hristian-anarchism, was added by Leo 
'rol.stoi, and a fourth, which might be ascribed as literary- 
anarchism, began among.st .some firominent modern W'rilers. 

The ideas of Proudhon, especially as regards mutual hanking, 
corresponding with those of Josiah Warren, found a considerable 
following in the I nited States, creating C|uite a school, of W'hich 
the main writers are Stephen Pearl Andrews. William Grene, 
Lysander Sjxioner (w'ho began (0 write in 1H50. and whose un¬ 
finished W’ork, Natural Law, was full of promise) and several 
olhcTH, whose names will he* found in Dr. \c‘ftlau’s Bihliographic 
de I'anarchie. 

'It i.s important to ii-niember lliat Die term "anarthi.st” is inc'vilably 
ratficT looHclv u.sed in public; m connection with the authors of a cer¬ 
tain I lass ol murderous outrages, and that the same looseness of defini¬ 
tion olten ap()Iu‘s to tlie profession.'! ot “anan bi.sm” made i)y such r>er- 
.sons. As stated alxive, a piiilnsopfiu anarclu.st would reiuidiate the; 
(onneclion. And tin- Kciic-ral public view, wluih regiirrls anarchist 
doit tines itiiliM riminaieU , i.s to lii.ii extc'iit a confusion of tcrrrns. Hut 
the Jollowing rhutne ot the cliiel modern so-called “anarchist" inci¬ 
dents IS appc'iuled lot convt nience in staling the facts under the head¬ 
ing where a reader would expect to tiiid them. 

Uelween i.SSj and iSHo in I'rancc', I’rime Kropotkin, I.oui.se Michel 
and others were imprisoned. In Kngland. Most, one of tlic (German 
anardiLsI leaders, founded I)ir I'rtihcil, and, lor delcmding in it the 
assassination of Alexander II. at St, Petersfmrg, w.is sentenced to 18 
month.s’ imprisonment vvith fiard labour. After tfii.s he njoved to the 
rnited States, and re establisfted his paix r (here in New York, in May 
1H86. During (his pt'rioci there were 'several unarc hist congrcs.se.s in the 
I'nited Stales. In one at AIImov, in 1878, the revolutionary clement, 
fed bv Justus Scliwab, broke away tiom the others; at .\llegheny city, 
in 1870, again there was a rupture between the peaceful and the revo- 
hitionarv sections. The I'cuVc of Ihr People at St, F.ouis, the Arbeitrr 
y.rttung at Uhicago. and the AHnrehist at Boston, were the organs of 
the revolutionary clemeiil. In iHHc, at Piltst>urgh, a congress of .j 8 
deleg.itcxs, representing town.s, drew up an address to the working 
men ot America. The progr.uiime it proposed was as folltivxs; — 

Pirsf, Destruc tion ot tfic* existing class rule by all mean.s; i e., ener¬ 
getic. relc'nll<*s,s. rcvolutionarv and international action 

.SV< Kstablisbment ol a free weiety, liasecl upon co-operative 

organization of production 

Thirdly, Prec' exchange ol eiiiiiv.derit prodikls Ijy anti fietween the 
productive organizations, w iificnit commerce and profit mongery, 

Fiturthiv. Organization of erfiuation on a secular, scientific and e<]ual 
ba.sis lor both sexes. 

Fijthly, Kcpial rights for all, without di.stinc tion of sex or race. 

Sixthly, Regulation of all public affairs b\ free contracts lictwcen 
the autonomous (independent') communes and associations, resting on 
a federulistic basis. 

This, together with an appc'al to the working men to organize, was 
published in ('huago, Nov. iS8^c. by a Icnal committee of four, repre¬ 
senting Prench. Boliemian, (ierman and Fnglish sec tion.s, the hcaiJ of 
the last fieing August Spies, who was hangctf in 1,8.87 tor participation 
in the Ha\ market affair in ('hicago May .t, tS.80. This affair w.as the 
culmination of a series of encounters heiwern the Uhicago working 
men and lire' police, whuli had coveted several years. The nu>6ting ot 
Mav 4 was called b> Spies and others to protest ugaiitsi the action of 
(he poliie, by whom seveial working men liad bevn killed in collisions ’ 
growing out of the efforts to inticuluce the eight-hour diiv. The m.'iyor j 
ol the city attended the niet'linw. but. finding it tHuiceful, went home. 
The meeting was subsequently entered by the police and commanded 
to disperse \ bomb was thrown, several policemen being killed and 
a number wcuiuded. For this ciime eight men were tried in one panel 
and condemned, seven -bpics, Tarsons, ICngel, P'isthcr, Fielden, Scnxvab 


\ prominent position among the individualist anarchists in 
America has been occupied by Benj'amin R. Tucker. His jour¬ 
nal Liberty was started in 1881 and his conceptions are a 
combination of those of Proudhon with those of Herbert Spencer. 
Starting from the statement that anarchists are egotists, strictly 
sfieaking, and that every group of individuals, be it a secret 
league of a few i>ersons, or the Congress of the United States, 
has the right to oppress all mankind, provided it has the power 
to do so, that equal liberty for all and absolute equality ought 
to be the law, and “mind every one your own business’’ is the 
unique moral law of anarihi.sm. Tucker goes on to prove that 
a general and thorough application of these principles w'ould be 
beneficial and would offer no danger, because the powers of every 
individual would be limited by the exercise of the equal rights 
of all others. He further indicated (following H. Spencer) the 
difference which exists between the encroachment on somebody’s 
rights and resistance to such an encroachment, between domina¬ 
tion and defence; the former being equally condcmnable, whether 
it be encroachment of a criminal upon an individual, or the 
encroachment of one upon all others, or of all others upon one; 
while resistance to encroachment is defensible and necessary. P'or 
their self-defence, both the citizen and the group have the right 
to any violence including capital puni.shmcnt. Violence is also 
justified for enfon ing the duty of keeping an agreement. Tucker 
Ihu.s follow'S Sjiencer, and, like him, opens (in the present writer’s 
opinion) the way for reconstituting under the heading of “de¬ 
fence’’ all the functions of the Slate. His criticism of the present 
Stale is very searching, and his defence of the rights of the in/li- 
vidual very powerful. As regards his economical views B. R. 
Tucker follows Proudhon. 

and Ling—to death, and one—Neebe—to imprisonment for 15 years. 
The .sentences on P'ielden and Schwab were commuted by Governor 
Oglesby to imprisonment for file, on the recommendation of the pre¬ 
siding judge and Die jiro.secutmg attorney. Ling committed suicide 
in gaol, and Spies, Pardons, Paigel and Fischer were hanged, Novc 11, 
1887. On June I’O, iHg.p an unconditional pardon was granted the 
.survivors, Fielden, Schwab and Neebe, by Governor AItgcld. The 
reasons lor the pardon were slated by the gov’crnor to be that, on an 
examination of the records he found that the jury had not been drawn 
in the usual manner, hut by a siiecial bailiff, who made his own selec¬ 
tion and had summoned a “prejudiced jury”; that the “State had 
never ili.scoverod who it was lh.it threw the bomb which killed the 
pohceinen, and the evidence dot's not show any connection whatever 
between the defendants and the man who did throw it,” ... or that 
this man “ever heard or read a word coming from the defendants, and 
consequently fails to show that he acted on any advice given by 
them.” Judge Gary, the judge at the trial, publi.shed a defence of its 
procedure in the Century Ala^azme, vol. xxiii., p. 803. 

A number of outbreaks in later years were attributc'd to the propa¬ 
ganda of reform by revolution, like those in Spain and France in 1802, 
in xvhich RavMchol was a prominent figure. In i8o,t a bomb was ex¬ 
ploded in the French Chamber of Deputies by Vaillant. The spirit of 
these men is w-ell illustrated by the reply w'hich Vaillant made to the 
judge W'ho reproached him for endangering the lives of innocent men 
and women: “There can be no innocent bourgeois.” In 1804 there was 
an explosion in a Parisian cafiy and another in a theatre at Barcelona. 
For the latter outrage six men were exec uted. President Carnot ol the 
French Rcfuiblic was assjissinated by an Italian at Lyons in the same 
year. The Empress Elizabeth of Austria wa.s assassinated in Sept. i8cj8. 
These events, all as-sociated by the public with “anarchism,” Jed to the 
passiige by the United State's C'ongress of a law. in 1894, to keep out 
foreign imarchists, and to deport any who might be found in the 
country, and also to the as.st'mb!age of an international conference in 
Rome, in i8q8, to agree upon some plan for dealing with these revolu¬ 
tionists. It was proposed that their offences sliould no longer be classed 
as political, but as common-law crimes, and he made' subject to extra¬ 
dition. The suppres.8ion of the revolutionary' press and the inter¬ 
national ro-ojH'ration of the police were also sugge,sted. The results of 
the conference were not, however, published; and the question of 
how to deal with the campaign against society fell for a while into 
abeyance. Tlie attempt made by the youth Sipido on the (then) 
prince of Wales at Brussels in igoo recalled attention to the subject. 
The acquittal of Sipido, and the failure of the Belgian Gox’ernment 
to st*e that justice was done in an affair of such international im¬ 
portance, excited t'on.sidcrable feeling in England, and was the oc- 
ca.sion of u strongly-worded note from the Britisli to the Belgian Gov¬ 
ernment. The murder of King Humbert of Italy in July jgoo renewecl 
the outcry against Italian anarchists. Even greater horror and indig¬ 
nation were excited by the assassination of President McKinley by 
C/olgoscz on Sept. 6, icjoi, at Buffalo, U.S.A. and by an attempt made 
to blow up Die voung king and queen of Spain on their wedding-day 
in igot). (,Ed. E.B.) 
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The individualist anarchism of the American Proudhonians 
finds, however, but little sympathy amongst the working masses. 
Those who profess it—they arc chiefly “intellectuals”—soon 
realize that the ifidividmlization they so highly praise is not 
attainable by individual efforts, and either abandon the ranks of 
the anarchists, and are driven into the liberal indivndualism of the 
classical economists, or they retire into a sort of Epicurean 
a-moralism, or super-man-thcory, similar to that of Stirner and 
Nietzsche. The great bulk of the anarchist working men prefer 
the anarchist-Communist ideas which have gradually evolved out 
of the anarchist collectivism of the International Working Men’s 
Association. To this direction belong—to name only the better 
known exponent.s of anarchism—Eiisee Reel us. Jean Grave, Sc- 
ba.stien Faurc, Emile Pouget in France; Enrico Malatesta and 
Covclli in Italy; R. Mclla, A. Lorenzo, and the mostly unknown 
authors of many excellent manifestos in Spain; John Most 
amongst the German.s; Spies, Parson.s and their followers in the 
Unittd States, and so on; while Domela Nieuwenhuis occupied an 
intermediate position in Holland. The chief anarchist papers 
which have been published since 1880 also belong to that direc¬ 
tion; while a number of anarchists of this direction have joined 
the so-called syndicalist movement—the French name for the 
non-political Labour movement, devoted to direct struggle with 
capitalism, which has lately become so prominent in EurojK*. 

Scientific Anarchist-Communism. —As one of the anarchist- 
C’onimunist direction, the pre.sent writer for many years endeav¬ 
oured to develop the following ideas: to .show the intimate, 
logical connection which exi.sts between the modern philo.sophy 
of natural sciences and anarchism; to put anarchism on a .scien¬ 
tific basis by the study of the tendencies that are apparent now 
in society and may indicate its further evolution; and to work 
out the basis of anarchist cthic.s. As regards the substance of 
anarchism itself, it was Kropotkin’s aim to prove th.at Commu¬ 
nism—at l(‘a.st partial—has more chance.s of being established than 
collectivism, especially in communes taking the lead, and that 
free, or anarchist-Communism is the only form of Communism 
that has any chance of being accepted in civilized societies; Com* 
munism and anarchy are therefore two terms of evolution which 
complete each other, the one rendering the other pos.sible and 
acceptable. He has tried, moreover, to indicate how, during a 
revolutionary pt'riod, a large city—^if its inhabitants have accepted 
the idea—could organize itself on the lines of free Communism; 
the city guaranteeing to every inhabitant dw'clling, food and 
clothing to an extent corresponding to the comfort now available 
to the middle classes only, in exchange for a half-day’s or a fivc- 
hour.s’ work; and how all those thing.s which would be considered 
as luxuries might he obtained by every one if he joins for the 
other half of the day all sorts of free associations pursuing all 
possible aims—educational, literary, scientific, artistic, sports and 
so on. In order to prove the first of these assertions he has 
analy.sed the possibilities of agriculture and industrial work, both 
being combined with brain work. And in order to elucidate the 
main factors of human evolution he has analysed the part played 
in history by the popular constructive agencies of mutual aid and 
the historical role of the State. 

Without naming himself an anarchist, Leo Tolstoi, like his 
predecessors in the popular religious movements of the 15th and 
16th centuries, Chojccki, Dcnk and many others, took the an¬ 
archist po.sition as regards the State and property rights, deducing 
his conclusions from the general .spirit of the teachings of the 
Christ and from the necessary dictates of reason. With all the 
might of his talent he made (esjx'cially in The Kingdom of God 
in yourselves) a powerful criticism of the church, the State and 
law altogether, and especially of the present property laws. He 
describes the State as the domination of the wicked ones, sup¬ 
ported by brutal force. Robbers, he says, are far less dangerous 
than a well-organized Government. He makes a searching criti¬ 
cism of the prejudices which are current now concerning the 
benefits conferred upon men by the church, the State and the 
existing distribution of property, and from the teachings of the 
Christ he deduces the rule of non-resistance and the absolute con¬ 
demnation of all wars. His religious arguments are, however, so 
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well combined with arguments borrowed from a dispassionate 
observation of the present evils, that the anarchist portions of his 
works appeal to the religious and the non-religious reader alike. 

It would be impos.siblc to represent here, in a short sketch, the 
penetration, on the one hand, of anarchist ideas into modern 
literature, and the influence, on the other hand, which the liber¬ 
tarian ideas of the best contemporary writers have exorcised upon 
the development of anarchi.sm. One ought to consult the ten 
big volumes of the Supplement litteraire to the paper La rH'olte 
and later the Temps nouveaux, which contain reproductions from 
the works of hundreds of modern authors expre.s.sing anarchist 
ideas, in order to realize how closely anarchi.sm is connected with 
all the intellectual movement of our own times. J. S. Mill's 
Liberty, Sjicncer’s Individual versus The State, Marc Guyau's 
Morality without Ohligation or Sanction, and Fouillee’s La morale. 
Tart el Ic religion, the works of Multatuli (E. Douwes Dekker), 
Richard Wagner’s Art and Revolution, the works of Nietzsche, 
Emerson, W. Lloyd Garrison, Thoreau, Alexander Herzen, Ed¬ 
ward Carpenter and so on; and in the domain of fiction, the 
dramas of Ibsen, the poetry of Walt Whitman, Tolstoi's War and 
Peace, Zola’s Paris and Le travail, the works of Merezhkov.ski 
and an infinity of works of le.ss known authors,—are full of 
ideas which show how closely anarchism is interw'oven with the 
work that is going on in modern thought in the same dim tion of 
enfranchisement of man from the bonds of the State as well as 
from those of capitalism. (T. A. K.) 

Anarchism Since Kropotkin’s Death. —Peter Kropotkin, 
the author of the foregoing article, died in IQ21, at the age of 
70. The son of a distingui.shecl Russian family, he renounced the 
life of the soldier and courtier which oixncd to him to devote 
himself to the natural sciences. But the reading of Proudhon 
turned his mind to social questions, and he became an anarchist 
of the Proudhonian .school. To the propagation of these ideas 
he devoted the last 60 years of his life; and after the death of 
Bakunin he was probably the best known anarchist of the last 
two generations. Jmiirisoncd in both Russia and Switzerland for 
hi.s activities, he ultimately settled in London, where he was the 
centre of a distinguished circle of liberal-minded writers and 
Russian exiles. He wrote prolifically, some of his works, esjx- 
cially Memoirs of a Revolutionist (iqoi). Mutual Aid (1004) and 
The Conquest of Bread (1906) exercising consiilerablc influence; 
while his History of the Trench Revolution is one of the best 
analyses of its subject written from the angle of extreme hostility 
to the State. In I9i7> the revolution of March i>ermitled him 
to return to Russia, where he lived until his death. It cannot 
be .said that his last years were hapiiy. He had never sympathised 
with the Marxist system; and his own passion for anarchist 
federalism found no comfort in the rigorous and authoritarian 
centraliziition of which the Bolshevists were the sponsors. He was, 
however, honoured by the new regime as a great figure in the 
history of Russian revolutionary eflort; and his house lias been 
turned into a museum of social liLstory. 

It cannot be said, indeed, that anarchism has’been other than 
a declining movement in recent years. It still has its groups of 
cnlhusia.sts, especially in the Latin countries. Attention was 
drawn to it in 1909 by the execution, in the face of all the evi¬ 
dence, of the Spanish anarchist I'rancisco Ferrer, who had mainly 
been concerned with educational reform movements and was, 
on all the evidence, a man of the highest nobility of character. 
A wave of excitement in America in 1919 Jed to the defjortation 
of certain well-known anarchists to Russia. Among these were 
Alexander Berkman and Emma Goldman, both of whom were 
well-known for their propaganda work. They found the new 
regime intolerable by reason of its sternly authoritarian character, 
aiui the constant imprisonment of their anarchi.st colleagues led 
them to leave Rus.sia in disgust. Both pubhshed angry denuncia¬ 
tions of the new sys;lem, of which My Disillusionment in Russia 
(1925), by Emma Goldman, is an interesting picture of the reac¬ 
tion of the Bolshevist State upon a mind strongly wedded to free¬ 
dom. America again became the centre of attention in the civi¬ 
lized world in the summer of 1927 when, after a delay of seven 
yeai-s, two Italian anarchists, Sacco and Vanzetti, were executed 
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for supposed participation in a crime of violence (see F. Frank¬ 
furter, The SaccO’Vanzetti Case, iQzj). As with Ferrer, 20 years 
before, the public opinion of the world felt that the execution bad 
taken place less upon the evidence than for the crime of holding 
extreme opinions. 

While anarchism in its classic form has made little headway 
in recent years, ir can, however, claim that its central doctrines 
have not been without considerable intluence. In the form of 
JVoudhonian federalism it has created somethincr like a revival 
of federalism in France: and the traces of this revival are to he 
found in the ni<»st diverse quarters. If.s most usual thesis has 
been the danger of the centralized state to individual liberty, 
and under the name of Proudhon, a movement for decentraliza¬ 
tion has assumed considerable f»ropor(ions. (See Charle.s-Brun. 
Ac Rcfiumalisfne fiqii|; Cahirr.s du Circle Proudhon [*013]; 
and the prefaces to the complete edition of Proudhon [19^7]).' 

Another neo-anarchist, current of opinion in France derives 
from Stirner and is ably represented by M. L. Follin, M. L. Lefort 
and E. Arrnand. 

(See esj)ecially the latter’s Initiation individualiste-anarchiste 
fio-’,V| and, generally, Pirou, Les Doctrines Economiques en 
France dcptds iSyo | iqjc; j). 

Tn England there has been no important anarchist thinker for 
many years. Hnl, as in France, the reaction against the .sovereign 
slate had led to the growth of a [)olitical fdurali.sm in which the 
intluence of anarchist theories is apparent. (See, for instance, 
Bertrand Russell, Roods to Freedom [ ^rd ed., 1920!; H. J. 
Laski, A Grammar of Politics [1025], G. D. H. Cole, Social 
Theory [2nd ed.. Anarchist groups, of course, remain 

hut there is no evidence to suggest that they are at all largely 
influential. fH. J. L.l 

BinLioGRAPiiY.—W. Godwin, An Enquiry concerning Political Jus¬ 
tice and its influence on Cieneral Virtue and Happiness (ist ed., 179J). 
Mutualism:—J. Gray, A Lecture on Human Happiness (1825), and 
The Social System, a Treatise on the Principles of Exchange (1831); 
P. J. Proudhon, Qu’rst-cc que la propri^t^? m^moire, 1840), What 
is Property? (Eng. trans. by R. Tucker, iSgS-iyoi), Contradictions 
honomiques (1840), Confessions d'un rHudulionnaire (1840), Idie 
ginhale de la rH>olution (1851); M. Hess, “Sozialismus und Com- 
munisrnus, Philosophic dcr That” (on G. Herwegh, Ein-und-Zwanzig 
Bogf.n aus der Schweiz, 1843) ; K. Griin, Die sozialr Beivrgung in 
Frankreich und Belgirn (iJarmstadl, 1845); W. Marr, Pas junge 
Deutschland (1845) ; J. Warren, Practicable Details of Equitable Com¬ 
merce (New York, 185J), and True Civilisation (Boston, 1S6G ; S. P. 
Andrews, Cost, the. Limit of Price (New York, 1853), and The Science 
of Society (2nd ed., 1013). Anarchi.st Individualism:—M. Stirner (J. 
K, Schmidt), Der Einzigr und sein Eigenthum (1845, Fr. trans. iqoo) ; 
J. H. Mackay, Afax Stirner, sein Lehen und sein Wrrk (1898); V. 
Hasch, L'Individualisme anarchiste (1904). Transition Period:—J. D6- 
jacque, Lrs Laiareennes (1851), Lr Libertaire (weekly, New York, 
1858-61), containing L’Humanispht're (rc-edited at Brussels, Bihl. des 
temps neuveatij). Anarchist-collectivism of the International:—^Thc 
papers Progrits (Lode, 18O8-70), L'Egaliti (Geneva, iSoo), and Soli- 
dariti (Neuchalel, 1870; Geneva, 1871). and the Comptes rrndus of 
the congresses of the International Working Mcn’.s Association; M. 
Bakunin, Fidhalisme, socialisme et anti-thiologisme. Proposition 
motivie au Comiti Central dr la Ligue de. la Paix et de la Liberti 
(Berne, 1867-68), first published in portion.s under the names of The 
State Idea and Anarchy (Ru.ssian), VEmpire knoulo-germanique (Ge¬ 
neva. 1871), Diru et lEtat (Eng. trans. by R. B. Tucker, 1894), and 
rep. in full in his Oeuvres (Paris, 1905, etc.) ; SozialpoUtischer Brief- 
wechsel (1896) ; M. Nettlau, Biographie von Michael Bakunin (1898). 
The famous Revolutionary Catechism attributed to Bakunin was not 
hift work. James Guillaume’s four volumes entitled L'Internationale 
(1905) arc a history of the First International containing a great deal 
of information on anarchist history. Modern Anarchism;—The best 
sources are the collections of newspapers which, although compelled 
sometimes to change their names, were run for considerable lengths of 
time; Freedom (London, still issued); Le Libertaire (New York, 
1858-61) \ Le Rh'olti (Geneva, Paris, 1870-87). continued as La Ri~ 
volte (Paris, 1887-94); Lrs Temps JVouveaux (Paris, 1895-1901). See 
also J. Grave, DAutonomie selon la science (1881); La Sociifti au 
Lendemain de Us Rivoluiion (ist ed., 1883); E. Reclus, “Anarchy by 
an Anarchist” Contemp. Review (May, 1884); La 5ociVt^ Mourante 
et L'Anarckie (1893) ; Evolution and Revolution (5tb ed., 1894)« The 
Ideal and Youth (1805), La Sociiii Future (sth ed., 1895) J M- Nett¬ 
lau, Bihliographie de I'Anarchir (Brussels, 1897); “L’Anarchie, son 
But, ses Moyens,” Bibliothique Sociologique, No. 27 (1899); P- 
Kropotkin, Paroles d’un Revoltf. (1885); Freedom Pamphlets, Nos. 
3, 4t 7. 10, ii; Anarchist Communism (1801), Anarchist Morality 
(1894), The State, Us Historic Rdle (1903), Anorckiifii, iti Philosophy 
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and Ideals (1004), Mutual Aid: a Factor of Evolution (1904), The 
Conquest of Bread (1906), Fields, Factories and Workshops (new ed.» 
1919); C. Wilson, “Anarchism” in What Socialism is, Fabian Tracts 
No, 4 (1886), Anarchism and Outrage, Freedom Pamphlets No. 8 
(1893); A. Parsoas, Anarchism, its Philosophy and Scientific Basis 
(Chicago, 1889); S, Faure, La Douleur Universelle (1893) ; A. Hamon, 
Les Hommes et les thiories de I’anarchie (m\), Psychologic de VAnar¬ 
chiste-SociaUsle (189s); E. Malatesta, A Talk about Anarchist Com¬ 
munism. Freedom Pamphlets, No. 3 (5th ed., 1894)» Anarchy, Freedom 
Pamphlets No. 5 (ird ed., 1894), Fra Contadmi (Eng. trans., 1891). 
Modern individualist Anarchists:—B. Tucker, The paper Liberty 
(,\ew York, 1881, etc.), Instead of a Book, by one too busy to write 
one (Boston, 1893) ; L. Spooner, Natural Law, or the Scirnce of Jus¬ 
tice (Boston, 1882); I). Lum, Social Problems (1883); Leo Tolstoy, 
The Kingdom of God is Within You (trans. by C. Garnett, 1894), A 
Confession; and What I Believe—“My Religion,” World’s Classics 
(1921). See also:—F. W. Adler, Handworterbuch der Staatswissen- 
schaften, vol I (Jena, 1890) ; E. Bernatzik, “Der Anarchismus” in 
G. Schmollcr, Jahrbuch fur Gesetzgrbung (1895) ; M. Nettlau, Bibli- 
ographie. de P.inarchie (Brussels, 1897) ; E. V. Zenker, Anarchism 
(i8o8); P. Ekzbacher, Anarchism (trans. by S. T. Byington, New 
York and London, 1908). 

ANASTASIUS, the name of four popes. Anastasius L, 
pope from 309 to 401. He it was who condemned the writings of 
Origen shortly after their translation into Latin. 

A.nastasius II., pope from 496 to 498. He lived in the time of 
the schism of Acacius of Constantinople. He showed some tend¬ 
ency towards conciliation, and thus brought upon himself the 
lively reproaches of the author of the Liber pontificalis. On the 
strength of this tradition, Dante has placed this pope in hell, 

Anastasius III., pope from 911 to 913, was a Roman by birth. 
Practically nothing is recorded of him, except that he took an 
active i)art in determining the ecclesiastical divisions of Germany, 
his pontificate falling in the period when Rome was in the power 
of the Roman nobles. 

A.nastasius IV. was pope from 1153 to 1154. He was a Roman 
named Conrad, son of Benedictus, and at the time of his election, 
on July 9 1153, was cardinal bishop of Sabina. He had taken part 
in the double election of 1130, had been one of the most deter¬ 
mined opponents of Anacletus II. and when Innocent II. fled to 
France had been left behind as hi.s vicar in Italy, During his 
.short iiontiticatc, however, he played the part of peacemaker; he 
came to terms with the emperor Frederick I. in the vexed question 
of the appointment to the see of Magdeburg and closed the long 
quarrel, which had raged through four pontificates, about the 
appointment of William Fitzherbert (d. 1154)—commonly known 
as St. William of York—to the see of York, by sending him the 
pallium in spite of the continued opposition of the powerful Cis¬ 
tercian order. Anastasius died Dec. 3 1154, and was succeeded by 
Cardinal Nicholas of Albano (Nicholas Breakspear) as Adrian IV. 

ANASTASIUS I. (c 430-518), Roman emperor, was born, 
at Dyrrhachium not later than a.d. 430. At the time of the death 
of Zeno (401), Anastasius, a palace official (silentiariiis), bore a 
very high character, and was raised to the throne of the Roman 
empire of the East, through the choice of Ariadne, Zeno’s widow, 
w'ho married him shortly after his accession. His reign, though 
afterwards disturbed by foreign and intestine wars and religious 
distractions, commenced auspiciously. He gained popular favour 
by a judicious remission of taxation, and displayed great vigour 
and energy' in administering the affairs of the empire. The prin¬ 
cipal wars in which Anastasius was engaged were those known as 
the Isaurian and the Persian wars. The former (492-496) was 
stirred up by the supporters of Longinus, the brother of Zeno. 
The victory of Cotyaeum in 493 “broke the back” of the revolt, 
but a guerilla warfare continued in the Isaurian mountains for 
some years longer. In the war with Persia (502-505), Theodosi- 
opolis and Amida were captured by the enemy, but the Persian 
pronnccs also suffered severely and the Romans recovered Amida. 
Both adversaries were exhausted when peace was made (506) on 
the basis of status quo. 

In 507 Anastasius built the strong fortress of Daras to hold 
Nisibis in check. The Balkan provinces were devastated by inva¬ 
sions of Slavs and Bulgarians; to protect Constantinople and its 
vicinity against them he built the “Anastasian Wall” in 512, ex¬ 
tending from the Propontis to the Euxine. The emperor was a 
convinced Monopbysite, but his ecclesiastical policy was moder- 
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ale; he endeavoured to maintain the principle of the Henotikon 
of Zeno and the peace of the church. It was the uncompromising 
attitude of the orthodox extremists, and the rebellious demonstra¬ 
tions of the Byzantine populace, that drove him in 512 to abandon 
this policy and adopt a monophysitic program of religious 
unity in the east at the cost of Rome’s hostiiit>'. His conscc}uent 
unpopularity in the European provinces was utilized by an ambi¬ 
tious man, named Vitalian, to organize a dangerous rebellion, in 
which he was assisted by a horde of “Huns” (514-515); the rebel¬ 
lion was finally suppressed by a naval victory won by the general 
Marinus. The financial policy of Anastasius was so prudent and 
economical that it gained him a reputation for avarice and con¬ 
tributed to his unpopularity. He died July 9, 518. 

Bibliocraphy.—S ourcp.s: Joshua the Stylile, Chronicle, ed. Wright, 
with English translation (1882) ; Marcellinus. Chronicle; Zachariah of 
Mytilene, Chronicle (Eng. trans, by Hamilton and Brooks, London, 
1899) ; Evagrius, Eccle\iastical History; John LyMus. De Magistrati- 
biis; John Malalas, Chronicle. Modern W'orks: Gibbon, Decline and 
Fall, vol. iv. (ed. Bury); Bury, Later Roman Empire, vol, i. 

ANASTASIUS II (d. 721), Roman emiH*ror in the East, 
whose original name was Artemius, was raised to the throne of 
Constantinople in a.d. 713, on the deposition of Philippicus. 
whom he had served in the ca[)ricify of secretary. Anastasius 
.sent an army under Leo the Isaurian, afterwards emperor, to 
defend Syria against the Saracens; adopted wise and resolute 
measures for the defense of his capital; attempted to reorganize 
the discipline of the army; and eejuipped and despatched to 
Rhodes a formidable naval force. The troops of the Opsician 
province, resetrting the emperor’s strict measures, mutinied, slew 
the admiral, and proclaimed Theodosius emperor. After a six 
months’ siege, Constantinojile was taken by Theodosius; and 
Anastasius, who had lied to Nicaea, was compelled to submit to 
the new emperor and, retiring to 'I'he.ssalonica, became a monk 
(716). In 721 he headed a revolt against Leo, who had succeeded 
Theodosius; but, though he besieged Constantinople, the enter¬ 
prise failed and Anastasius, falling into Leo’s hands, was put to 
death by his orders. 

ANASTIGMAT, or anastigmatic lens, a photographic lens 
free from astigmatism (q.v.), and which is capable of forming 
a large sharp image in which a relatively great quantity of light 
is concentrated. {See Photography: Apparatus.) 

ANASTOMOSIS, the intercommunication between two ves¬ 
sels; a word used chietly of blood-vessels and other tubes in 
anatomy for the communication between arteries and veins con¬ 
taining fluid, and also for the communication between the veins 
or branches of leaves, trees, insect-wings or river-connections, 
and by analogy in art-design. 

ANATASE, one of the three mineral forms of titanium 
dioxide. It is always found as small, isolated and .sharply de¬ 
veloped crystals, and like rutile, a more commonly occurring 
modification of titanium dioxide, it crystallizes in the tetragonal 
system; but, although the degree of symmetry is the .same for 
both, there is no relation between the interfacial angles of the 
two minerals, except, of cour.se, in the prism-zone of 45® and 90®. 
There are also important differences between the phy.sical char¬ 
acters of anatasc and rutile; the former is not quite so hard 
(H. —5(—6) or dense (sp. gr. 3-9) ; it is optically negative, rutile 
being jwsitive. 

Two types or habits of anatase crystals may be distinguished. 
The commoner occurs as simple acute double pyramids with an 
indigo-blue to black colour and steely lustre. Crystals of this 
kind are abundant at Le Bourg d’Oisans in Dauphine, where they 
are associated with rock-crystal, felspar and axinite in crevices 
in granite and mica-schist. Similar crystals, but of microscopic 
size, are widely distributed in sedimentary rocks, such as sand¬ 
stones, clays and slates, from which they may be separated by 
washing away the lighter constituents of the powdered rock. Crys¬ 
tals of the second type have numerous pyramidal faces developed, 
and they are usually Hatter or sometimes prismatic in habit; the 
colour is honey-yellow to brown. Such crystals occur attached to 
the walls of crevices in the gneisses of the Alps, the Binnenthal, 
Switzerland, being a well-known locality. Another common name 
for this mineral is octahedrite. 


ANATHEMA^ any curse, but especially one uttered by the 
Church for flagrant offenses against faith or morals, and accom¬ 
panied by exclusion from the community. Such exclusion was 
early practised in Judaism (of. Ezra x 8) and was developed into 
a formidable legal in.strument by the rabbis (cf. “Ban” and 
“Anathema” in the Jeurish Encyclopedia). References to the 
Jcwi.sh practice are found in the New’ Testament (c/. John ix 22, 
xii 42, xvi 2) and similar custom.^ were early adopted by the 
church (f/. 2 Thess. iii 14; I Cor. v 5). I Cor. xii 3, xvi 22; 
Gal. i 8, 9 are probably no more than private curses, and Rom. 
ix 3 is simply a curse invoked by St. Paul against himself. 

Instances of anathema in formulae of condemnation issued by 
councils are frequent, beginning w'ilh the 4th century, e.g., a .synod 
at Elvira (c. 300) issued an anathema against tho.se who posted 
anti-Chri.stian satires in churches and the Council of Nicaea (325) 
anathematized Arianism. The formula, which later became regu¬ 
lar and official, appears in the canons of a council at Gangra 
(340?), “If any one (says such and such or behaves so and so), 
let him be anathema.” A distinction between excommunication 
and anathema was drawn as early as the 6th century, and Pope 
John VTII (878) defined “excommunication” as i.solatiori from 
fellow Chri.stians and “anathema” as separation from the body of 
Chri.st, i.c., the Church. The (Jratian Decree interprets this defini¬ 
tion as implying exilu.sicjn from the sacraments. In spite of 
occasional uncertainty in usage, “anathema” has generally been 
reserved as a term for the gravest censure pronounced by the 
Church. In the Codex iuris canonici (Rome, 1917), canon 2,257, 
it differs from excommunication only in the peculiarly solemn form 
in which it is pronounced. 

The ecclesiastical legi.slation in canons 2,258-2,267 gives an 
('xcellenl [ficture of the far-reaching effects of excommunication in 
Catholic society, even at the present day. Excommunicated per¬ 
sons are there divided into two classes, vilundi who have been 
publicly and by name denounced by the Apostolic see, and tolcrati 
upon whom this sentence has not yet fallen. The society of 
vitandi, even in secular pursuits, is to be avoided except in special 
circumstances. Excommunicated person.s may hear sermons but 
may not attend mass, and, although a toleratus attending mass 
need not be expelled from the church unle.ss he attempt to take 
an active part in the service, a vilandus should be ejected or the 
service abandoned, if this can be managed without too great in¬ 
convenience. After formal condemnation no excommunicated per¬ 
son may receive sacraments or .sacrarnentalia, or be buried in a 
Church cemetery, and he may not hc'ncfit by the indulgences, 
suffragia or public prayers of the Church, though private prayers 
and even mas.ses may be offered on his behalf. In the case of 
vitandi, however, ma.sses may only be said for their conversion. 
An excommunicated [icrson ordinarily ha.s no right to administer 
■acramcnls or sacrarnentalia, but may do so in the absence of 
clergy in good standing. Requests for sacraments and sacra- 
mentalia, however, should be made by the faithful to vitandi only 
in cases of extreme danger (in solo mortis pcrkulo). No excom¬ 
municated person may take i)art in ecclesiastical transactions or 
[irocedure, except to appeal from the sentence of excommunica¬ 
tion passed upon him, and should enjoy no ecclesiastical benefit 
or preferments. Jurisdictional acts {tarn fori extemi quam fori 
interni) performed by excommunicated persons are, with few ex¬ 
cept ion.s, invalid. F'or offenses by which anathema may be incurred, 
cf. canons 2,314 scq. and D. M. Priimmer 0 . Pr., Manualc iuris 
Ecrlesiastici (Friburg in Bresgau, 1933), pp. 658 seq. 

The ritual of anathema, now seldom used, is described in the 
Pontificalc Romanum (ed. H. Dessain, Malines, 1934, pp. 815 
seq.). It is performed at the high altar, or in some other public 
place, by a bishop and 12 priests, all vested and carrying lighted 
tajjers. The bishop recites a solemn formula describing the state 
of the condemned and the authority by which his excommunica¬ 
tion is pronounced. It concludes, “et {cum) a socictate omnium 
Christianorim separamus, et a liminibus sane toe Matris Ecclesiae 
in coelo, et in terra excludimus, et excommunicatum, et anathema- 
tizatum esse decemimus, et danmatum cum diabolo, et angelis 
eius, et omnibus reprobis in ignem aetemum indkamus; donee 
a diaboH laqueis resipiscat, et ad emendationrm, et pornitentkim 
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rcdcat, et Ecclcsiae Dei, qiiam laesit, satisfaciat; tradentes eum 
mtaruic in inUritum carnis, ut spiritns eius salvtis fiat in die 
iuduii.** At. this point all cry, fiat, fiat,” and dash their 

lighted canrlles to the ground. (R. P. C.; X.; 

ANATOLI, JACOB (c. 1104-1256), Hebrew Iranf-Iator 
from the Arabic. He wa.s invited to Naples by Frederick II., and, 
in association with Michael Scot, made Arabic learning accessible 
to Western readers. Among his most imi>ortant services were 
translations of works by Averrocs. 

ANATOLIA (Gr.ciearoXi), sunrise, i.e., eastern land), ancient 
geography, the country east of the Aegean, i.e., Asia Minor. It 
is now u.sed by the Turks in the form Amdol?i as the ecjuivalent 
of the western part of Asia Minor Uj.v.)- 

ANATOMY, literally di.s.section or cutting asunder, a temi 
always used to denote the study of the structure of living things, 
animal or vegetable. Animal anatomy may include the study of 
the structure of different animals {comparative anatomy or ani¬ 
mal morpholoj^’y), or it may be limited to one animal only 
{special anatomy). Frcmi a utilitarian j)oint of view' the study 
of Man is the most important division of s|H*cial anatomy, and 
this human anatomy may be approached from different points of 
view. I'Toni that of the medical man it consists of a knowledge 
of the exact form, position, size and relation.ship of the various 
St natures of the human body in health {descriptive or tofio- 
yraphical human anatomy). I'rom the ir/rphological point of 
view, human anatomy has for its object the discovery of the 
cau.ses which have brought about the existing structure of Man, 
and needs a knowledge of the allied sciences of embryology or 
ontogeny, phylogeny and histology. Pathological or morbid 
analotiiy is the study of diseased organs, while sections of normal 
anatomy, applied to varions purposes, receive special names such 
a.s medical, surgital, gynaecological, artistic and superficial anat¬ 
omy. The comparist)!! of the anatomy of different races of 
mankind is part of the science of physical anthropology or 
anthro[Kdogical anatomy. 

In tljc present edition of this w'ork the subject of anatomy is 
treated systematically rather than topographically. Each ana¬ 
tomical article contains first a description of the structures of an 
organ or system (such as nerves, arlc-ric'S, hc?art, etc.), as it is 
found in Man; and this is followed by an account of the dcvdcjp- 
ment or eml>ryology and comi)arati\'e anatomy or morphology, 
as far as vertebrate animals are concerned. 

Thc.‘ following sc'parate anatomical articles will be found under 
their own headings;— 


Alimentary canal. 

Nerve. 

Arteries. 

Nervous system. 

Brain. 

Olfactory system. 

('oclom and serous membranes. 

Pancreas. 

Gonneetive tissues. 

Jdiarynx. 

Diaphragm. 

Placenta. 

Ductless glands. 

Reproduttive system. 

Fl,ar. 

Respiratory system. 

F"pithelium, Kndtvlhelium and 

Scalp. 

glamU. 

Skeleton. 

Eyi- 

Skin and FUxoskeleton. 

Heart. 

Skull. 

Joints and Ligaments. 

Spinal cord. 

Liver, 

Teeth. 

Lymphatic system. 

Tongue. 

Alamniary gland. 

Urinary system. 

Mouth and salivary* glands. 

Vascular svstem. 

Muscular system. 

Veins. 


From the year 1910 onwards the government authorities have 
not only su^RTvised the administration of the law, but also helped 
the .schools to obtain an adecpiate .supply of unclaimed bodies for 
their need.s. The immediate result has been an extension of 
sources of supply so as to improve considerably the state of 
affairs which prevailed previously in Great Britain. 

NOMENCLATURE 

There is still much confusion in the nomenclature of anatomy. 
This has arisen from an attempt to revise and improve the 


terminology which had previously been in common use. At 
present cither the original or the new “Basle” terminology or a 
combination of both is employed, a manifest disadvantage. The 
most important recent advance has been the application of 
X-rays in the study of macroscopic anatomy, i)articularly of the 
living body—an advance which has proved of immense importance 
in the practice of medicine and surgery. Great improvements 
have been made in apparatus and technique and particularly in 
use of materials opaque to the rays for injections. 

Osteology. —Advances in connection with the skeleton have 
been largely concerned with its development, and new views have 
been ex|)resst*d as regards the origin, growth and fate of osteo¬ 
blasts and osteoclasts. Important contributions have been made 
dealing with the human clavicle, ribs and bones of the face, with 
sexual differences in the human .skull and sexual and racial 
characters of the human ilium and with the morphology of 
mammalian teeth and sternum. 

Muscular System. —The investigations of Prof. Kulchitsky upon 
the innervation of muscle fibres, the suggestions of Prof. Hunter 
that mu.stle fibres are of two kinds with separate nerve supplies 
from the central and autonomic systems, and the actual design¬ 
ing of .surgical measures for amelioration of muscle spasm based 
upon these ideas have not yet been sufficiently confirmed. 

Nervous System. —C. W. Ariens Kappers has demonstrated 
that control is exercised upon the grouping of brain cells by 
forces, probably of a bio-electric character, emanating from the 
nerve tnicts with which these are functionally associated. Atten¬ 
tion has been given to the comparison of particular areas of the 
central nervous system in a series of vertebrates with a vnew to 
elucidating the evolutionary significance of the.se areas in man. 

Organs of Sense. —Investigations have been carried out by 
Karl Pearson, E. Nettleship and C. H. Usher on the subject of 
albinism in man, showing that eyes, hair and skin may alone show 
perfect albinism, and that perfect albinism in eyes may be 
accompanied by imperfect or wholly absent albinism in hair. 
Other recent publications of importance concern the eye and the 
ear. 

Vascular System. —Recent additions to the knowledge of the 
vascular system have been chietly in relation to function, to the 
hlood supply of the valves, the muscular architecture and the 
development of the human hiiurt, and to the arterial supply of 
the pons, medulla, and fore-brain, and the development and com¬ 
parative anatomy of the artcrie.s of the extremities. 

Digestive System. —I'articular attention has been paid to the 
teeth, the shafic and size of the tonsils at different ages, the 
minute structure of the o{‘soi)hagus in mammalia, the form and 
immediate relations of the abdominal viscera with special refer¬ 
ence to their peritoneal attachments, their blood and nerve supply 
and lymphatic connections. 

Respiratory System. —Pat)ers have been written upon the 
human and comparative anatomy and development of this system 
wdth special reference to the lol>es of the lungs and the nerve 
supply of the larynx. Knowledge has been acquired, by means 
of X-rays, regarding the position of the diaphragm and thoracic 
viscera. 

Genito-Urimry System. —Valuable additions have been made 
to our knowledge of the apjx'arance of the urethra, bladder and 
ureter by the cystoscope, and of the kidney by radiography. 

See Piersol, Human anatomy (6th ed. iqi8 ) ; Testut, Traits d’anaio- 
mie. humaint (7tJi ed. 1921-23) ; Cunnir^harn, Textbook of anatomy 
(Sth ed. 1922) ; Gray, Anatomy descriptive and applied (23rd ed. 
1926). (F. G. P.; R. W. R.) 

SUPERFICIAL AND ARTISTIC 

The objects of the study of superficial anatomy are to show, 
first, the form and proportions of the human body and, second, 
the surface landmarks which correspond to deeper structures 
hidden from view. This study blends imperceptibly with others, 
such as physical anthropology, physiognomy, phrenology and 
palmistry, but whereas these deal chiefly with variations, super¬ 
ficial anatomy is concerned with the tyqx;. 

With regard to the proportions of the body the artist and 
anatomist approach the subject from slightly different points of 
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A STUDY OF THE HUMAN BODY ACCORDING TO MEASUREMENTS SUGGESTED IN 1690 TO SERVE THE PURPOSE OF ANATOMIST AND ARTIST 
Superficial anatomy has a two-fold object: to show the proportions of the human body and to mark the features on the surfauo which correspond 
to Internal structures. To serve both these purposes the body is divided Into 7'/2 head lengths. Four o^ these are above the fork and 
below. Two heads are allowed for the greatest width of shoulders; llz for greatest width of hips, one for narrowest part of waist, and % 
for breadth of head on a level with the eyes 


view. The former, by a process of artistic selection, seeks the 
ideal and adopts the proportions which give the most pleasing 
effect, while the latter de.sires to know only the mt‘an of a large 
series of measurements. 

The scheme which Dr. Paul Richer suggested (Anatomic 
artistique, Paris, iSqo), and Professor Arthur Thomson approves 
(Afiatomy for Art Students, 1896 b is to divide the whole body 
into head-lengths, of which seven and a half make up the stature. 
Four of these are above the fork and three ami a half below (sec 
figs. I and 2). Of the four above, one forms the head and face, (he 
second reaches from the chin to the level of the nipples, the third 
from the nipples to the navel, and the fourth from there to the 
fork. By dividing these into half-heads other points can be de¬ 
termined; for instance the middle of the first head-length corre¬ 
sponds to the eyes, the middle of the second to the shoulder, of 
the fourth to the top of the hip-joint, and of the fifth to the knee- 
joint. 

The elbow-joint, when the arms are by the .side, is a little above 
the lower limit of the third head-length, while the wrist is 
opposite the very centre of the stature, three head-lengths and 
three-quarters from the crown or the soles. The tips of the fingers 
reach a little below the middle of the fifth head-length. (In fig. t 
the fingers are bent.) By making the stature eight head-lengths 
instead of seven and a half the artistic effect is increased, as it is 
also by slightly lengthening the legs in proportion to the body. 
Approximate average breadth measurements are two heads for 
the greatest width of the shoulders, one and a half for the greatest 
width of the hips, one for the narrowest part of the waist, and 
three-quarters for the breadth of the head on a level with the 
eyes. 

The relation of superficial landmarks to deep structures can¬ 
not be treated here in full detail, but the chief points may be 
indicated. Certain parts of the head may easily be felt through 
the skin. If the finger is run along the upper margin of the orbit, 
the notch for the supraorbital nerve may usually be felt at the 
junction of the inner and middle thirds. At the outer end of 
the margin is its junction with the malar bone, and this easily 
felt point is known as the external angular process. The junction 
of the frontal and nasal bones at the root of the nose is the nasion, 
while at the back of the skull the external occipital protuberance 
or inion is felt and marks the position of the torcular Herophili, 
where the venous sinuses meet. The zygoma may be felt running 
back from the malar bone to just in front of the ear, and two 
fingers’ breadth above the middle of it marks the pterion, a very 


important point in the localization of intracranial structures. 
It corresponds to the anterior branch of the middle meningeal 
artery, to the Sylvian point where the three limbs of the fissure 
of Sylvius diverge, to the middle cerebral artery, the central 
lobe of the brain or island of Reil, and the anterior part of the 
corpus striatum. The fi.ssure of Sylvius can be marked out by 
drawing a line from thi; external angular proce.ss liack through 
the Sylvian point to the lower part of the parietal eminence. 
The position of the sulcus of Rolando is important because of the 
numerous cortical centres which lie close to it. It may be mapped 
out by taking the sujTerior Rolandic point, \ in. behind the bisec¬ 
tion of a line drawn from the nasion to the inion over the vault 
of the skull, and joining that to the inferior Rolandic point, which 
is just above the line of the fissure of Sylvius and i in. behind the 
Sylvian point. The external jiarieto-occipital fissure, which forms 
the boundary between the parietal and occipital lobes of the brain, 
is situated practically at the lambda, which is a hand’s breadth 
(ji in.) above the inion. The lateral sinus ran be mapped out by 
joining the inion to the astcrion, a point two-thirds of the distance 
from the Lambda to the tip of the mastoid process; thence the 
sinus curves downward and forward toward the tip of the mastoid 
process. A point i in. horizontally backward from the top of the 
external auditory meatus will always strike it. 

The Face. —On the front of the face a line drawn down from 
the supraorbital notch bcTw’cen the bicusjiid teeth to the side 
of the chin will cut the exit of the second division of the fifth 
nerve from the infraorbital foramen, a quarter of an inch below 
the infraorbital margin, and also the exit of the third division of 
the fifth at the mental foramen, midway between the upper and 
lower margins of the body of the jaw. The angle of the mouth at 
rest usually corresponds to the interval between the bicuspid 
teeth. The skin of (he eyelids is very thin, and is separated from 
the subjacent fibrous tarsal plates by the orbicularis pal):)cbrarum 
muscle. On everting the lids the delicate conjunctival membrane 
is seen, and between this and the tarsal plates lie the meibomian 
glands, W’hich can be faintly seen as yellowish streaks. From the 
free edges of the eyelids come the eyelashes, between which many 
large sweat-glands oix*n, and when one of these is inflamed it 
causes a “stye." Internally the two eyelids form a little recess 
called the internal canthus, occupied by a .small red eminence, the 
caruncula lachrymalis, just external to which a small vertical fold 
of conjunctiva may often be seen, called the plica semilunaris, 
representing the third eyelid of birds and many mammals. By 
gently drawing down the lower eyelid the lower punctum may 
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Ik- seen close to the carunrula; it is the pinhole opening into the 
lower of the two canaliculi which carry away the tears to the 
lachrymal sac and duct. On the side of the face the facial artery 
may be fell pulsating about an inch in front of the angle of the 
jaw; it runs a tortuous course to near the angle of the mouth, 
the angle of the nose and the inner angle of the eye; in the 
greater part of its course its vein lies some distance behind it. 
The parotid gland lies between the ramus of the jaw' and the 
mastoid process; anteriorly it overlaps the masseter to form the 
socia parotidis, and just below this its duct, the duct of Sterisen, 
runs forward to jiierce the buccinator and c)i>en into the mouth 
o|)po.site the .second up[>er molar tooth. The line of this duct may 
be marked out by joining the lower margin of the tragus to a 
point midway between the lower limit of the nose and the mouth. 
'I'he fai ial or seventh nerve emerges from the skull at the stylo¬ 
mastoid foramen just in front of the root of the mastoid process; 
in the parotid gland it forms a n<-t\vork called the pes ansc-ririus, 
after which it divides into six branches which radiate over the 
la(e to su[)ply the muscles of expression. 

The Neck.— In the middle line below the chin can be felt the 
body of the hyoid born-, just l)eiow which is the prominence of 
lh(‘ thyroid cartilage (ailed “Adam’s ap|)ie,” belter marked in 
men than in wenuen. Still lower the cri( oid cartilage is easily felt, 
while between this and the suj)rasternal notch the trachea and 
isthmus of the thyroid gland may be made out. At the side the 
outline of the stenuemastoid muscle is the nu»st striking mark; 
It dic'ides (he anterior triangle of (he neck from the posterior. 
The iippc-r part of the former contains the submaxillary gland, 
which lies just below (he posterior half of the- body of the jaw. 
I'hi- line of the common and the external carotid arteries may be 
marked by joining the slerno-( lavicular articulation to the angle 
of the- jaw-. The- eleventh or si)inal a( ces^iry nerve corre.sponds 
to a line drawn from a point midw-ay bc-tween the angle of the 
jaw and the mastoid proce.cs to the miildie of the- posterior border 
of the sterno-mastoid muscle and llu-iu e ac ro.ss the posterior 
triangle to the deep surface of the trapezius. The external 
jugular vein can u.suaily be seen through the skin: it runs in a 
line drawn from the angle of the jaw to the middle of the clav¬ 
icle, and close to it are sonic- small lympliatic glands. The an¬ 
terior jugular N'c'in is smaller, and runs down about hall an inch 
from the tuicUlle line- of the neck. 'Ihe clavicle or collar-bone 
forms the lower limit of the neck, and laterally the outward 
slope of the neck to the shoulder is cau.sed by the trapezius 
mus( le. 

The Chest.—It is important to realize that the .shape of the 
chest does not coire.spcjiui to that of the. bony thorax which 
enclo.ses the lu-art and lungs; all the lireadth of (he shoulders 
is duc’ to the shoulder girdle, and contains the axilla and the head 
of the hmneru.s, In the middle line the sui>ras(ernal notch is seen 
above, while about three tmger.s’ breadth lielow it a, transvt-r.si- 
ridge can be felt, which is known as l.uclovic s angle and marks 
the junction between (he manubirium and gladiolus of the 
sternum. la-vel with this line the second ribs join the sternum, 
and when thc-se are found the lowc'r ribs may he easily counted 
in a moderately thin subject. At the lower part of the sternum, 
wln-re the seventli or last true ribs join it. the ensiform cartilage 
begins, and over this there is often a depression popularly known 
as the pit of the stomach. The nipple in the male is situated in 
front of the. fourth rib or a little below; vertically it lies a little 
external to a line drawn clown from the middle of the clavicle; 
ill the female it is not so constant. A little below it the lower 
limit of the gn-at pectoral mu.-icic is sc-en running upward and 
outward to the axilla; in the female thi.s is obscured by the 
bn-ast, which exletuls from the second to (he sixth rib vertically 
and from the edge of (he sternum to the mid-axillary line later¬ 
ally. The female- nipjile is surrounded for half an inch by a more 
or less pigmented disc, the areola. The apc'X of a normal heart 
is in the fifth left intercostal space, three and a half inches from 
the mid-line. 

The Abdomen.—ln the mid-line a slight furrow extends from 
the ensiform cartilage aimve to the symphysis pubis below; 
this marks the linea alba in the abdominal wall, and about its 


middle point is the umbilicus or navel. On each side of it the 
broad recti muscles can be seen in muscular people. The outline 
of these muscles is interrupted by three or more transverse de¬ 
pressions indicating the lineac transversae in the recti; there 
is u.suaily one about the cn.siform cartilage, one at the umbilicus, 
and one between; sometimes a fourth is present below the 
umbilicus. The upper lateral limit of the abdomen is the sub¬ 
costal margin formed by the cartilages of the false ribs (8, g, lo) 
joining one another; (he lower lateral limit is (he anterior part 
of the crest of the ilium and Poupart's ligament running from the 
anterior superior spine of the ilium to the s[)inc of the pubis (see 
fig. I. 5 ); these lower limits are marked by definite grooves. 
Ju.st above (he pubic .spine is the external abdominal ring, an 
oiiening in the mu.scular wall of the abdomen for the spermatic 
cord to emerge in the male. The most modern method of mark¬ 
ing out (he abdominal contents is to draw three horizontal and 
two vertical lines; the highest of (he former is the transpyloric 
line of C. Addi.son (fig. i, T.P.), which is situated half-way be¬ 
tween the suprasternal notch and (he top of the .symphysis pubis; 
it often cuts the pyloric opening of the stomach an inch to the 
right of the mid-line. The hiliim of each kidney is a little below 
it, while its left end approximately touches the lower limit of 
the spleen. It corresponds to the first lumbar vertebra behind. 
The second line is the sulicosial (fig. i, S.C.), drawn from the 
lowest point of the subcostal arch (tenth rib); it corresponds to 
the upper part of the third lumbar vertebra, and is an inch or so 
al)ove the umbilicus; it indicates roughly the transv-ersc colon, 
the lower ends of tlie kidneys, and the upper limit of the trans¬ 
verse (3rd) part of the duodenum. The third line is called (he 
intertubc-rcular (fig. i, I.T ), and runs across between the two 
rough tubercles, which cun be fell on the outer lip of the crest of 
the ilium about two and a half inches from (he anterior superior 
spine. This line corresponds to (he body of the fifth lumbar ver¬ 
tebra, .'ind passes through or just above the ilco-caccal valve where 
(he small intestine joins the large. The two vertical or mid-I'ou- 
parl, lines are drawn from the point midway between the anterior 
superior spine and the pubic symphysis on each side vertically 
upward to the costal margin. The right one is the most valuable, 
as the ileo-caecal valve is situated where it cuts the intertuber- 
cular line, while the orifice of the vermiform ajipendix is an inch 
lower down. At its upper part it meets the transpyloric line at 
the lower margin of the ribs, usually the ninth, and here the gall¬ 
bladder is situated. The left mid-Pouparl line corresponds in 
its upper three-quarters lo the inner edge of the descending 
colon. The right subcostal margin corresponds to the lower 
limit of the liver, while the right nipple is about half an inch 
above the upper limit of this viscus. 

The Back.—There is a well-marked furrow stretching down 
the middle line of the back from the external occipital pro¬ 
tuberance to the cleft of the buttocks. In this the spinous 
processes of the vertebrae can be felt, c.s[)ecially if the model 
iiend forward. The cervical spines are difficult to feel, except 
the seventh and sometimes the .second, and although the former 
is called the vertebra prominens, its sjiine is k\ss easily felt than 
is that of the first thoracic. In practice it is not very easy to 
identify any one spine with certainty; one method is to start from 
the prominent first thoracic and to count down; another is to 
join the lower angles of the two scapulae (fig. 2,7) when the arms 
are hanging down, and to take the spine through which the line 
passes as the sex enth. 

The .spinal furrow is caused by the prominence of the erector 
-spinae muscles on each side; these become less w-ell marked as 
they run upward. The outlines of the scapulae can be well seen; 
they cox'cr the ribs from the second to the seventh inclusive. 
The scapular spine is quite subcutaneous, and can be follow'ed 
upward and outward from the level of the third thoracic spine 
to the acromion, and so to the outer end of the clavicle. On the 
lower margin of the acromion is a little tubercle known as the 
metacromial process or acromial angle, which is very useful for 
taking measurements from. The tip of the twelfth rib may 
usually be felt about two inches above the middle of the iliac 
crest, but this rib is very variable in length. The highest point 
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of the iliac crest corresponds to the fourth lumbar spine, while 
the posterior superior iliac spine is on a level with the second 
sacral vertebra. This posterior superior spine is not easily felt, 
owing to the ligaments attached to it, hut there is usually a little 
dimple in the skin over it (fig. 2, fi). By drawing horizontal lines 
through the ist, 3rd and 5th lumbar spines, the tran.spyloric, 
subcostal and intertubercular lines or planes may be reproduced 
behind and the same viscera localized. 

The Arm.—Running downward and outward from the inner 
half of the clavicle, where that bone is convex forward, is the 
clavicular part of the pectoralis major, while from the outer third 
of the bone, where it is concave forward, is the clavicular part of 
the deltoid; between these two muscles is an elongated triangular 
gap with its base at the clavicle, and here the skin is somewhat 
depressed, w'hile the cephalic vein sinks between the two muscles 
to join the axillary vein. The tip of the coracoid process is 
situated just under cover of the inner edge of the deltoid, one 
inch below the junction between the outer and middle thirds of 
the clavicle. The deltoid muscle (fig. i, forms the prominence 
of the shoulder, and its convex outline is due to the presence of 
the head of the humerus deep to it; when this is dislocated the 
shoulder becomes flattened. The pectoralis major forms the 
anterior fold of the axilla or armpit, the posterior being formed by 
the latissimus dorsi and teres major muscles. The skin of the 
floor of this space is covered with hair in the adult, and contains 
many large sweat-glands. The axillary vessels and brachial plexus 
of nerves lie in the outer wall, while on the inner wall are the 
serrations of the serratiis magnus muscle, the outlines of some 
of which are seen on (he side of the thorax, through the skin, 
when the arm is raised (fig. i, aj. Below the edge of the peiloralis 
major, the swelling of the biceps (tig. i, 7) begins to be visible, 
and this can easily be traced into its tendon of insertion, which 
reaches below the level of the elbow-joint. On each side of the 
biceps is the external and internal iiicipital furrow, in the latter 
of which the brachial artery may be felt and compressed. The 
median nerve is here in close relation to the artery. At the bend 
of the elbow the two condyles of the humerus may he felt; the 
inner one projects beneath the skin, but the outer one is obscured 
by the rounded outline of the hrachio-radialis muscle. The 
suiierlicial veins at the bend of the elbow are very conspicuous; 
they vary a good deal, but the typical arrangement is an M, of 
which the radial and ulnar veins form the uprights, while the 
outer oblique bar is the median cephalic and the inner oblique 
the median basilic vein. At the divergence of these two the 
median vein comes up from the front of the forearm, while 
the two vertical limbs are continued up the arm as the cephalic 
and basilic, the former on the outer side, the latter on the inner. 
On the back of the arm the three heads of the triceps are di.stin- 
guishable, the external forming a marked oblique swelling when 
the forearm is forcibly extended and internally rotated (fig. 2, S). 
In the upper part of the front of the forearm the antecubital fossa 
or triangle is seen; its outer boundary is the hrachio-radialis, its 
inner the pronator radii teres, and where these two join below is 
the apex. In (his space are three vertical .structures—externally 
the tendon of the biceps, just internal to this the brachial artery, 
and still more internally the median nerve. Coming from the 
inner side of the biceps tendon the semi-lunar fascia may be felt; 
it passes deep to the median basilic vein and superficial to the 
brachial artery, and in former days was a valuable protection to 
the artery when un.skilful ofierators were bleeding from the 
median basilic vein. About the middle of the forearm the fleshy 
parts of the superficial flexor muscles cease, and only the tendons 
remain, so that the limb narrows rapidly. In front of the wrist 
there is a superficial plexus of veins, while deeper down two 
tendons can usually be made to start up if the wrist be forcibly 
flexed; the outer of these is the flexor carfii radialis, which is the 
physician’s guide to the radial artery where the pulse is felt. If 
the finger is slipi^ed to the outer side of this tendon, the artery, 
which here is very superficial, can be felt beating. The inner of 
the two tendons is the palmaris longus, though it is not always 
present. On cutting down between these two the median nerve 
is reached. 
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The wrist-joint may be marked out by feeling the styloid 
process of the radius on the outer side, and the styloid process of 
the ulna on the inner side behind, and joining these two by a line 
convex upward. The superficial appearance of the palm of the 
hand is described in the article on Palmistry; with regard to 
anatomical landmarks the superficial palmar arterial arch is 
situated in the line of the abducted thumb, while the deep arch is 
an inch nearer the wrist. The digital nerves correspond to lines 
drawn from the clefts of the fingers toward the wrist. On the 
back of the forearm the olecranon process of the ulna is quite 
subcutaneous, and during extension of the elbow is in a line 
with the two condyles, while between it and the inner condyle 
lies the ulnar nerve, here known popularly as the “funny-bone.’’ 
From the olecranon process the finger may be run down the 
posterior border of the ulna, which is subcutaneous as far as the 
styloid process at the lower end. When the thumb is e.xt ended, 
two tendons stand out very prominently; the outer of these is 
the tendon of the extensor brevis, the inner of the extensor 
longus pollieis. Situated deeply in the space is the radial artery, 
covered by the radial vein. On the dorsum of the hand there is 
a plexus of veins, and deep (0 the.se (he tendons of the exten.sor 
longus digitorum stand out when the wrist and fingers are ex¬ 
tended. 

The Leg.—Ju.st below Poupart's ligament (fig. i, 6), a tri¬ 
angular depression with its apex downward may be seen in 
muscular subjects; it corresponds to Scarpa’s triangle, and its 
inner border is the tendon of the adductor longus, which is 
easily felt if the model forcibly adducts the thigh. In this triangle 
the suiierficial inguinal glands may be made out. The head of 
the femur lies just below the centre of I’oupart’s ligament. The 
sartorius muscle forms the outer boundary of the triangle, and 
may be traced from the anterior superior sjiine obliquely down¬ 
ward and inward, across the front of the thigh, to the inner side 
of the knee. The two vasli mu.sc les are well marked, the internal 
being the lower and forming with the sartorius the rounded 
bulging above the inner side of the knee. The internal saphenous 
vein runs superficially up the inner side of the thigh from behind 
the internal condyle of the femur to the saphenous opening in the 
deep fascia, the top of which is an inch horizontally outward 
from the spine of the pubis. On the other .side of (he thigh 
a groove runs down which corresponds to the ilio-tibial band, 
II thickening of the fascia lata or deep fu.scia; the lower end of 
this leads to the head of the fibula. On the front of the thigh, 
below the sartorius, the rectus muscle makes a prominence which 
leads down to the iiatella, the outlines of which bone are very 
evident (fig. i, «,). The only part of the femur besides the great 
trochanter which is su}x*rfKial is the lower end, and this forms 
the two condyles for articulation with the tibia. If the posterior 
part of the inner condyle be joined to the mid-point between the 
anterior superior spine and the symphysis pubis, when the thigh 
is externally rotated, the line will correspond in its upper two- 
thirds to that of (he common and supcrticial femoral arteries, 
the former occupying the upper inch and a half. The common 
femoral vein lies ju.st internal to its artery, while the anterior 
crural nerve is a quarter of an inch external to the latter. The 
rounded mass of the buttock is formed by the gluteus maximus 
muscle covered by fat; the lower horizontal boundary is called 
the fold of the nates, and does not correspond exactly to the 
lower edge of the muscle. At the side of the buttock is a de¬ 
pression (fig. 2, €) where the great trochanter of the femur can 
be felt; a line, named after Nelaton, drawn from the anterior 
superior spine to the tuberosity of the ischium, passes through 
the top of this. On the back of the thigh the hamstrings form 
a distinct swelling; below the middle these separate to enclose 
the diamond-shaped popliteal space (fig. 2, f), the outer ham¬ 
strings or biceps being specially evident, while, on the inner side, 
the tendons of the semi-tendinosus and semi-membranosus can 
be distinguished. 

On the front of the leg, below the knee, the ligamentum patellae 
is evident, leading down from the patella (fig. i, € j to the tubercle 
of the tibia. From thi.s point downward the anterior border of 
the tibia or shin i.s subcutaneous, as is also the internal surface 
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of the tibia. External to the shin is the fleshy mass made by the 
tibialis anticus and extensor longus diRitorum muscles. At the 
inner .side of the ankle the internal malleolus is subcutaneous, 
while on the outer side the tip of the external malleolus is rather 
lov.'cr and farther l)atk. both this malleolus and the lower 
quarter of the shaft of the fibula are subcutaneou.s, and this 
area, if traced Ujiward, i.s continuous with a furrow on the outer 
side of the leg which separates the anterior tibial from the 
peroneal ftroutes of mu.scles, and eventually leads to the .subcu- 
faneou.s head of the fibula. At the back of the lej? the two heads 
of the KasIro( nemius form the calf, the inner one (fig. 2,17) bein^ 
larger than the outer. Between the two, in the mid-line of the 
calf, the external saphenous vein and nerve lie, while lower down 
they pass behind the external malleolus to the outer side of the 
f<K)t. The internal saphenous vein and nerve lie just behind the 
internal border of the tibia, and below pass in front of the 
internal malleolus. At the level of the ankle-joint the tibialis 
posticus and tlexor longus digilorum tendons lie just behind the 
internal malleolus, while the peroncu.s longus and brevis are 
behind (he external. Running down to the heel is the tendo 
Achillis with the plantaris on its inner side. On the dorsum of the 
foot lh(‘ musculo'cutaneous nerve may be seen through the skin 
in thin peofiN; when the toes are depressed; it runs from the 
anterior fjcroneal furrow, already dc.scribed, to all the toes, 
exi ept the ( left between the two inner ones. There is also a 
venous an h to be seen, the two extremities of which pass respec¬ 
tively into the external and internal .saphenous vcin.s. The long 
axis of the great toe, even in races unaccustomed to boots, runs 
forward and outward, away from the mid-line between the 
two feet, so that perfectly straight inner sides to boots are not 
really anatomical 'I'he second toe in cla.s.sical statues is often 
longer than the first, but thi.s is seldom seen in Englishmen. On 
the outer side of the sole the skin is often in contact with the 
ground all along, but on the inner side the arch is more marked, 
and. except in flat-footed people, there is an area in which the 
sole does not touch the ground at all. 

Hiur.ioGRAPitY.— A. Thomson’s Anatatnv for Art Students (1896); 
a. Thane and K. Clodlee, A|ipt'ndix (u (Juain's Atuttomy (1806); B. 
Windlc and Manners Smith. Surfnrr Anatomy (1896) ; Harold Stiles’s 
article in (.'unuinKhani’s Trxl-lh>ok of Anatomy (jgo’) ; T. G, Moor¬ 
head. Surface Anatomv (1905:) ; b. R. Rawding, Landmarks and Surface 
Markinf^s of the Human Itody (iqon). (F. G. I*.) 

RADIOGRAPHY 

The Skull. —An instruetive radiogram of the skull is obtained 
by placing the tube generating the rays on one side of the head 
and by laying the photographic plate tlat against the other. 
Fig. I on plate shows a lateral view of the head resting uix)n 
the upper part of the si)inal column. A good view is obtained 
of the extent of the cavity which contains the brain. The 
orbital and nnsvl chambers with their accessory air sinuses 
(antrum of Highmore and sphenoidal air sinus) are well seen. 
Partieuliirly there is noticeable, immediately behind the sphenoi¬ 
dal .sinus, the saddle-shapt'cl .sella turcica for the lodgment of the 
pituitary gland. 

Shoulder. —A front view of the .shoulder and neighbouring part 
of the chest when the arm hangs by the side of the body, dis¬ 
closes the relative position of the bones of that region. The ribs 
pursue an ohliciuely downward course and their movements in life 
are well seen 

The clavicle fiasses outwards and slightly upwards toward the 
acromion process of the scai>ula, with it to form a bony arch 
overhanging the shoulder joint and thus helping to prevent 
upward displacement of the humerus at that joint. The body 
of the scapula rests on the ribs thickening at its axillary border 
and upjxT and outer angle where it exp;inds to form the glenoid 
fossa for reception of the head of the humerus. The coracoid 
process which is .swung by fibrous tissue to the clavicle in the 
recent state i.s very evident. 

The ball and socket character of the shoulder-joint is so ar¬ 
ranged as to allow of extensive movement of the arm at the joint, 
the socket (glenoid cavity ) being small as compared with the large 
articulating surface of the bail. The upper extremity of the 


i humerus with its articular surface and tuberosities are well seen, 
i Elbow .—A good picture of this region is obtained by taking a 

I radiograph from its inner side with the elbow-joint slightly bent 
j and the forearm in such a position that the palm of the hand is 
directed toward the median plane of the body. The lower end 
of the humerus shows the internal condyle with a ridge running 
upward and a groove behind for the passage of the ulnar nerve 
from the arm into the forearm. The upper end of the ulna 
shows the deep concavity by which it articulates with the puUey- 
shajiccl surface of the humerus and its helmet-shaped upward 
extension (olecranon process) for the attachment of the triceps 
mu.scle. The head of the radius supported upon its conical neck 
articulates with the humerus above and the ulna at the side. 
The whole picture cmpha.sizes the hinge-like character of the 
elbow-joint and the v)ivot character of the joint between the bones 
of the forearm at the elbow. 

Wrist and Hand. —Fig. 5 on plate shows the lower part of the 
forearm and hand viewed from the palmar aspect. The radius 
and ulna, (he carf>al, metacarpal and phalangeal bones form 
distinct shadows. The outline of the wrist-joint shows that the 
hand is supported mainly by the expanded lower end of the 
radius, the head of (he ulna being .separated from the carpus by 
an interval which in the recent slate is filled up by a fibrocarti¬ 
laginous pad. 

The outlines of all (he eight bones of the carpus can clearly 
be made out forming a group consisting of two row's of bones 
with an c/>-.shaped joint between them. The os magnum is the 
largest bone of the group and lies with its long axis in line with 
the middle finger, the semi-lunar and the radius. Its rounded 
head fits into a cup formed by the scaphoid and semi-lunar; its 
body is flanked by the trapezoid and unciform, and its base sup¬ 
ports the third and to a les.ser degree the second and fourth 
metacarpal bones. The pisiform is rather indefinitely seen imme¬ 
diately below the ulna and in front of the cuneiform. The 
trapezium partially hides the trapezoid. 

The four inner mcdacarjial bone.s lie close to one another, while 
the first or that of the thumb is separated from the second by a 
wide interval. A small sesamoid bone is seen lying upon the 
n.side of its head. 

The phalanges of the fingers and thumb are shown very dis¬ 
tinctly, and the ball and socket character of the metacarpopha¬ 
langeal and the hinge-like nature of the inter-phalangeal joints 
are akso manife.st. 

Telvfs and Ilip-joint .—The architecture of the bony frame¬ 
work of the pelvis vvhich transmits the weight of the trunk and 
upper extremities allowing at the same time room for viscera is 
well seen in fig. 0 on plate. 

The relation of the wedge-shaped sacrum with its coccygeal 
appendage to the rest of the body girdle is apparent. The sacrum 
IS seen to be interlocked between the ilia of the innominate bones, 
so as to form with them an arch transmitting the superincumbent 
weight either to the lower extremity in the erect }X)sition or to 
the ischial tuberosity in the sitting position. The tendency 
towards the spreading of the arch i.s prevented by the front 
portions of the pelvnc girdle acting as tie beams, and there are 
hrcc “buffers” which break shocks, one at the symphysis pubis in 
the middle of the front part of the girdle, and the other two at 
joints between the sacrum and ilia. The foramina for the exit 
of nerv’cs from the spinal cord to supply the lower extremities 
and soft parts of pelvis are apparent. The general character of 
the female as compared with the male pelvis i.s well exemplified in 
fig. 6; e.g., the widely spreading ilia, the great width of cavity 
below the ilia and the wide sub-pubic angle. 

To get a good radiogram of the region of the hip-joint is a 
somewhat diftkult matter. One taken from the front shows the 
thigh occupying its position in the erect posture, revealing the 
socket or acetabulum, the head of the femur with its pit for the 
round ligament, the oblique neck, and the upper part of the 
shaft with the great and small trochanters. The arrangement of 
the cancellous bone tissue is such as to bear the superincumbent 
weight in the best possible way. 

Krtee—K good general idea of the region is obtained by taking 
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1. Lateral view of the head of a living person 5. Radiogram showing the thumb as opposable 

2. Radiogram showing a side view of the knee 

3. Normal stomach after ingestion of a barium meal structure of the pelvis and hIp-JoJnt 

4. The bone structure of the ankle and foot 
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a radiogram from the side (fig. 2 on plate). It shows the lower 
part of the femur with its condyles, upper part of the tibia with 
its spine, tuberosities and *ubercle, and the upper part of the 
fibula with its head. 

There is seen to be but little interlocking between the femur, 
tibia and patella, which enter into the formation of the knee- 
joint, The tibia articulates by a relatively small surface with the 
relatively large articular surface of the femur, the joint so formed 
being an example of a hinge joint with the pin of the hinge a 
movable one. The spine of the tibia is seen projecting upward 
between the condyles of the femur acting like the flange of a 
wheel and so helping to prevent lateral displacement of the tibia 
from the femur at the joint. The knee-cap, to which are attached 
the great extensor muscles of the leg. moves upward and down¬ 
ward on the femur only. The fibula is seen articulating with the 
tibia, the joint surface being oblique in direction in order to 
break shocks between the two bones. 

Ankle and Foot. —In fig. 4 on plate a view of the skeleton of 
the lower part of the leg and of the foot is given from the inside. 
The. tibia and fibula of the leg, and the tarsal and metatarsal and 
some of the phalangeal bones are shown. 

The tibia articulates with the astragalus at the ankle joint, and 
on close ins})ection the relative positions of the malleoli of both 
the tibia and fibula to the astragalus ran be made out, the hones 
of the leg and the astragalus forming a hinge joint. The lip of 
the outer malleolus formed by the fibula reaches to a lower level 
than the tip of the inner malleolus, which belongs to the tibia. 

The atitero-i)ostcrior and to a less extent the transverse arch 
of the foot arc shown, the pillars of the former consisting of the 
great tuberosity of the os calcis behind and of the heads of the 
metatarsal bones in front. The astragalus forms the keystone 
of the arch, and transmits the weight of the body from the tibia 
to the astragalus and os calcis behind, and to the scaphoid, cuboid, 
cuneiform and metatarsal hones in front. The sincules of the 
cancellous tissue in these bones are arranged so as to bear the 
weight of the body transmitted through them. The so-called 
tunnel of the tarsus and the medioLarsal joint across the foot 
between the astragalus and os calcis behind and the scaphoid and 
cuboid in front are \'ery aj)parent, showing at the siimc time that 
the articulation between the os calcis and cuboid forms a .separate 
joint. The front of the middle cuneiform is indicated by a 
narrow vertical shadow situated a little behind the shadow indi¬ 
cating the anterior border of the internal cuneiform. 

The radiogram illustrates vividly the essential difference be¬ 
tween the hand and the foot, in that the big toe is seen to be 
closely applied to the second toe and not oppo.sable to the rest 
of the foot as the thumb is to the rest of the hand. 

Ossification. —Ossification begins in each bone of the skeleton 
at one or more spots called “primary centres of ossification.” 
Each appears before birth and by their si)reading tl *y form the 
main part of the bone. After birth “secondary centres of o.ssi- 
fication” begin to show themselves independently of the main 
mass, form what are known as “ejfiphyses’' and join it at various 
periods after birth to make the adult bone. Radiography, when 
applied to the living body, affords information as to the forms, 
times of first appearance and times of junction of the epiphyses 
with the main parts of bones to which they belong. It has shown 
that there is very great variability in the times, appearance and 
fusion of epiphyses in different individuals. 

Thorax and its Contents. —Apart from revealing the skeleton of 
the thorax, radiography permits inspection of the position and 
contour of the heart and great vessels, the lungs and mediastinum. 

Abdomen and its Contents.—Subsequent to the introduction of 
matter opaque to X-rays such as barium or bismuth .salts into 
certain organs, radiography has played an important part in elu¬ 
cidating the anatomy of the alimentary canal and urinary tract. 

Fig. 3 on plate shows a normal stomach and first part of the 
duodenum immediately after the ingestion of a barium meal. 
The clear area at the upper part indicates the air-containing por¬ 
tion of the cavity in the neighbourhood of the entrance of the 
oesophagus. 

The writer of this article is indebted to Dr. Levack, Radiologist, 


Royal Infirmary, Aberdeen; Dr. Spriggs, Duff House, 

Castle, North Wales; and Dr. Salmond, Radiologist, Univetsity 
College hospital, London, for the radiograms that arc reproduced 
in Figs. I to 6. 

BiBCiocRAPnv.—G. L. Testut, Traiti tPAnatomie humaine (102*— 
23); D. J. Cunningham, Text-book of Anatomy (192a); H. Gray, 
Descriptive and Applied (1923); A. M. Buchanan, Manual 
of Anatomy, including Embryology (1925). For comparative anatomy 
see Karl Gegenbaur, Vergle.ichende Anatomie der Wirbelthiere (Leipzig, 
1898-igoi) ; L. H. Hyman, Labenratory Manual for Comparative 
Anatomy (Chicago, 1922); I. Wilder, Laboratory St tidies in A/am- 
malian Anatomy (Phila., 1923); J. S. Kingsley, Outlines of Compara^ 
live Anatomy of Vertebrates (Phila., 1926); H. S. Pratt, Course in 
Vertebrate Zoology (Boston, 1926). (R. W. R.) 

ANATOMY IN DRAWING: see Drawing, Anatomical. 
See also the articles on various applications of anatomical draw¬ 
ing, as Illustration, Pen Drawing, Portrait I’ainting, and 
the article.s Sculpture and Sculpture Technique. 

ANATOMY OF PLANTS: see the section Anatomy of 
Plants under Plants and Plant Science. Sec further the sepa¬ 
rate articles on Root and Seed and various sections under the 
articles Flower; Leaf; Stem. 

ANATTO: sec Annatto. 

ANAU, site of an abandoned settlement 20m. E.S.E. from 
Ashkhabad in the Turkmenistan S.S.R. There are indications of 
four different cultures, the two earlier from a kurgan (mound) 
about a mile west of the ruins and 1 mile south of the Trans¬ 
caspian railway and the two later from a kurgan about i mile 
further south. 

The carlie.st inhabitants were grain cultivators and had hand¬ 
made pottery geometrically decorated. Pumpelly, calculating from 
loess deposits, dated the cultures 8,000-6,000 u.c., but 3,900- 
3,300 B.c. seems more probable. 

See R. Pumpelly, Explorations in Turkestan, 1908; H. Frankfort, 
Studies in Early Pottery of the Near East, pt. i. 1924, pt. ii. 1927; 
Peake and Flcurc, Corridors of Time, III. '^Peasants and Potters/* 
1927. 

ANAXAGORAS, Greek philosopher, born probably about 
500 B.c. (Apollodorus ap. Diog. Lacrt, ii. 7) at Clazomenae in 
Asia Minor. He went to Athens, which was rapidly becoming the 
headquarters of Greek culture (r. 464-462 d.c,). There he is said 
to have remained for 30 years. Pericles learned to love and ad¬ 
mire him and the poet Eurii)ides derived from him an enthusi¬ 
asm for science and humanity. Some authoritie.s assert that even 
Socrates was among his disciples. His influence was due partly to 
his astronomical and mathematical eminence, but still more to the 
ascetic dignity of his nature and his superiority to ordinary 
weaknesses. 

It was he who brought philosophy and the spirit of scientific 
inquiry from Ionia to Athens. His observations of the celestial 
botlics led him to form new theories of the universal order, and 
brought him into collision with the popular faith. He attempted 
to give a scientific account of eclipses, meteors, rainbows and the 
sun, which he described as a mass of blazing metal, larger than 
the Peloponnesus; the heavenly bodies, he said, were ma.sses of 
stone torn from the earth and ignited by rapid rotation. The 
polythci.sm of the time could not tolerate such explanation, and 
the enemies of Pericles used the .superstitions of their countrymen 
as a means of attacking him in the person of his friend. 

Anaxagora-s was arrested on a charge of contravening the estab¬ 
lished dogmas of religion (some say the charge was one of 
Medisra) and it required all the eloquence of Pericles to secure 
his acquittal. Even so he was forced to retire from Athens to 
Lampsacus (434-433 b.c.), where he died about 428 b.c. Anax¬ 
agoras holds that all things have existed in a sort of way from the 
beginning. But originally they existed in infmite<iimally small 
fragments of themselves, endless in number and inextricably com¬ 
bined throughout the universe. 

All things existed in this mass, but in an indistinguishable form. 
There were the seeds (crirtpuara) of com and flesh and gold in 
the mixture; but these parts, of like nature with their wholes (the 
bptoiofjitpn of Aristotle), had to be eliminated from the complex 
mass before they could receive a definite name and character. 
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The existing species of things having thus been transferred, with 
all their specialties, to the prehistoric stage, they were multiplied 
endlessly in number by reducing their size throvigh continued sub¬ 
division; at the same time each thing is so connected with every 
other that the keenest analysis can never completely sever them. 
'I'he work of arrangement, the segregation of like from unlike 
and the summation of the 6^ol0^J.(prj (“simple substances’’; into 
totals of the same name, was the work of Mind or Reason. This 
[»e(uliar thing called Mind (vovk) was no less illimitable than the 
chaotic mass, but, unlike the Inteiligeme of Heraclitus (tj.v.), 
it stood pure and indejHmdent (/xoGeoy tujVTov), a thing of 
finer texture, and everywhere the .same. 

This agent, [lossessed of all knowledge and power, is especially 
seen ruling in all the forms of life. Its first a[)pearan(e, and the 
only manifestation of it which Anaxagoras describes, is Motion. 
It originated a rotatory movement in (he mass w'hich, arising at 
one point, gradually extended till it gave distinctness to the aggre¬ 
gates of like [larts. Hut even after it has done its best, (he original 
intemiixture is not wholly overcome. No one thing in the world 
is ever abruptly separated from the rest. The name given to it 
signifies merely that in that (ongeries of fragments the particular 
“seed” is preponderant. Every <i of this present universe is only 
a by a majority, and is also in lesser number h, c, d. It is note¬ 
worthy that Aristotle accuses Anaxagoras of failing to differenti¬ 
ate between uov^ and 'ki'X’) while Socrates (I’lato, Phaedo, c)8 n) 
objects that his vov^ is merely a dciis ex machina to which he 
refu.ses to atlriliute de.sign and know'leclge. 

Anaxagoras gave some account of the proce.ss from original 
chaos to present arrangements. First came the division into cold 
mi.st and warm ether. With increasing cold, the former gave rise 
to water, e.irth and .stones. The .seeds of life in the air were 
carried down with the rains and jiroduced vegetaliont Animals, 
including man, sprang from the warm ami moist day. We seem 
to see things coming into being and passing from it; but reflection 
tells us that decease and growth only mean a new aggregation 
((Te7K/)uus) and disruption (6ta»c/)ifrts}. 'I'lnis Anax.agoras dis¬ 
trust eti (he senses, and preferred the conclusions of reflection. 
Accordingly, he maintained (hat there must be blaekness as well 
as whiteness in snow; how otherwise could it be turned into dark 
water? 

With Anaxagoras speculation pas.sed from (he colonies of 
tlreece to settle at Athens. His theory of minute constituents and 
mechanical processes paved the way for the atomic theory. On 
the other hand the conceiilion of reason in the w'orid ]iassed from 
him to Aristotle, to w'hom it seemed the dawn of sober thought 
after a night of di.sordered dreams. From Ari.stotle it descended 
to his commentators, and under the influence of Averroes became 
the engrossing topic of speculation. 

Hiiii.lor.hAPHV.— The fraginent.-^ of Anaxagoras have been collected 
hv K. Sdiauhach (la'ip/iu. iHi7), and W. .Schorn (H<»nn, i«jq) ; see 
also F. W. A. Mullach, ProKmenla Philos. Graec., i. 24.^-252; A. Kair- 
t)anks. The First Philosofillers of Greece (tSgS). For criticism see 
T. (Jompcrz, Greek Thinkers (Fug. trans., L. Magnus, jqoi), hk. ii. 
chap. 4; E. Hersot, Dr conlrover.sis quihusdnm Anaxtjf;onjr doctrinis 
(1844); E, Zeller, Die Philosophic der Grin hen (Eng. trans., S. F. 
Alleync, I.a)ndon, 1881) ; M. Robertson, Short Ili.story of Free- 
thoufiht (ioo<t); W. Windclband, History of Philosophy tEng. trans., 
J. H. Tufts, 1803) ; J. I. lleare, Greek Theories of FAemrntary Coj^ni- 
lion (1000) ; L. Parmentier. Fluripidc et Aiui-xapore (iSo-’) ; F. Lortzing, 
“Hericht iiber die griechi.schen I'hilosophen vor Sokrates" (tor the 
years 1876--07), in Hursian’s Jahresberkht uher die Fortschritte der 
elassisehen Altertutnswissrn.uhaft, cwi. (1004) with references to im¬ 
portant articles in i>erio(Jicals. 

On the date of the trial of Anaxagora.s see Burnet. EarJy Greek 
Philosophy, ch. vi. (1908); A. E. Taylor, Classical Quarterly, xi. 1917. 

ANAXIMANDER, the second of the phy.sical philosophers 
of Ionia, was a citizen of Miletus and a companion or pupil of 
Thales. The computations of Apollodorus have fi.xed his birth in 
611, and his death shortly after 547 b.c. He taught the obliciuity 
of the ecliptic, is said to have introduced into Greece the gnomon 
(for determining the solstices) and the sundial, and to h.ive made 
the first map. But his reputation is due mainly to hi.s work on 
nature. From the few fragments which remain w’e learn that the 
first principle was a boundless mass (dreipoi')^ eternal and inde¬ 
structible, from which all beings came, by the separating out of 


opix)sites, and to which they will return. From this primal body 
there sprung a centr.il fiery mass enclosing the rings of sun, 
moon and stars, with the earth in the middle, cylindrical in shape, 
and held in place “becau.se of its equal distance from everything.” 
Living creatures aro.se from moisture evaporating in the sun. Man 
was sLippo.sed by Anaximander to have sprung from some other 
species of animals, probably aquatic, “fur had he been originally 
as he is now he w'ould never have survived.” 

See Histories of the Ionian School by Ritten, Mallet; Schlciermacher, 
“Dessert, .sur la philo.sophic d’Anaximandre,’’ in the Mimoires de I’acad. 
drs Sfietoes de Fcrltn (1S15); J. Burnet, Early Greek Philosophy 
(i8qj); a. W. Kenn, Greek Philosophers (18S3 foil.); A. Fairbanks, 
First Philosophers of Greece (i8q8) ; Ritter and Preller, llisloria Phil. 
fili 17-22; Mullach, Fragmenta Phil. Grace, i. 237-240; Burnet, Early 
Greek Philosophy (iqo8), ch. i. 82; Diels, Fragmente der Vorso- 
kraliker, vol. i. (1912) ; and Ionian School or Philosophy. 

ANAXIMENES, of Lamiisacus (c. 380-320 b.c.), Greek 
rhetorician and historian, was a favourite of Alexander the Great, 
whom he accompanied in his Persian campaigns. He wrote his- 
lorie.s of Greece and of Philip, and an epic on Alexander (frag¬ 
ments in Muller, Scriptores Reriim Alexandri Magni). As a 
rhetorician, he was a determined opponent of Isocrates and his 
school. The Rhetorka ad Alexandnau, usually included among the 
works of Aristotle, is now generally admitted to he by Anaximenes, 
although some con.sider it a much later production (edition by 
Spengel, 1847). 

See P. Wendland, Anax. von Lampsakos (1905); see also Rhetoric. 

ANAXIMENES, of Miletu.s, Greek philosopher in the latter 
half of the 0th century, said to h.ivc been the “a.s.sociate of Anaxi¬ 
mander.” He held that air is the primary substance; it expands 
with heat or contracts with cold, and by these changes of density 
is the source of all that exists. The earth is a flat disc floating in 
air, with the heavenly bodies rotating round it. 

See Schmidt, Dissrrtatio de Ana.xiviensis p.sychologia (Jena, 1860) ; 
Rittrr and Preller, Historia Phil. 23-27; A. Fairbanks, First Phi¬ 
losophers of Greece (i8q8 ); Mullach, Fragmenta Phil. Grace, i, 
241-243; J. Burnet, pMrly Greek Philosophy, ch. i. 8 3 (1920); also 
Ionian Si iiooi. oP iqni.osuiMiY . 

ANAZARBUS, an ancient Cilician city, situated in the Aleian 
plain about lom W. of the main stream of the Pyramus (Jihun) 
and near its tributary, the Sempas Su, A lofty isolated ridge 
formed its acropolis. Under the early Roman empire the place 
w'as known as Caesarea, and was the metropolis of Cilicia Secunda. 
Rebuilt by the emperor Justin after an earthquake, it became 
Justinopolis (a.d. 525); but the old native name persisted, and 
when Thoros 1 ., king of Lesser Armenia, made it his capital early 
in the T2th century, it w'as knowai as Anazarva. Its great natural 
strength and situation not far from the mouth of the Sis pass, 
and near the great road which debouched from the Cilician gates, 
made Anazarbus play a considerable part in the struggles betw'ecn 
(he Byzantine empire and the early Muslim invaders. It had 
been rebuilt by Harun al-Rashid ill a.d. 796, refortified at great 
e.xpense by Sail addauia, the Hamdanid (10th century), and 
Saiked, and ruined by the crusaders. 

The present wall of the lower city is of late construction, 
probably Armenian. It encloses a mass of ruins conspicuous in 
which are a fine triumphal arch, the colonnades of Iw'o streets, 
a gymnasium, etc. A stadium and a theatre lie outside. 

ANBAR (originally Firuz Shapur or Perisopora), a ruined 
town on the left bank of the Euphrates in 33° 30' N., 43° 50' E., 
below the modern Ramadi iq.v.) and between 40 and 50m. from 
Baghdad. The town lies just south of the Sakhlawiyc canal, the 
most northerly of (he canals which link with the Tigris. It was 
originally founded in a.d. 350 by Shapur IP, was destroyed by 
Julian, but rebuilt and became a Christian ;in(i Jewish centre; and 
it is .said to have hau 90,000 Jews at the time of its capture by Ali 
in A.D. 657. It was the original capital of the Abbasid caliphate 
until the founding of Baghdad, It continued to be an important 
centre and even had a Christian governor under Caliph Mu’tadid. 

ANCAEUS, in Greek legend, son of Zeus or Poseidon, king 
of the Leleges of Samos. In the Argonautic expedition, after the 
death of Tiphys. helmsman of the “.Argo.” he took his place. 
It is said that, while planting a vineyard, he was told by a sooth¬ 
sayer that he would never drink of its wine. As soon as the 
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grapes were ripe, he squeezed the juice into a cup, and raising 
ii Jo his lips, mocked the seer, who retorted with the words, 
IToXXd TrtXei kvXlkos Kai xeiXeos iuepov (“there is many 

a slip between the cup and the lip ”). At that moment it was 
announced that a wild boar was ravaging the land. Ancaeus 
.set down the cup, leaving the wine untasted, hurried out and 
was killed bv the boar, 

ANCASH, a department of centr.il Peru, between the P.'icific 
and the valley of the Marahon. with the department of La Liber- 
tad on the north and that of Lima on the south; area 14,701 
.sq.mi.; population (1940) 4 ^ 5 . 135 ' Lying partly on the arid 
coast, partly in the high cordilleras, it has a variety of climates 
and products. Two lofty chains parallel with the coast, Cordillera 
Ncgra on the west, Cordillera Blanca on the east, include some of 
the highest peaks in Peru (Iluascaran). They hem in a wide, fertile 
valley, that of the Santa or Huara.s, the largest coast stream. It is 
unique among the rivers of Peru since it rises cast of the conti¬ 
nental divide, Hows from south to north in a longitudinal valley, 
cuts the western cordillera in a narrow gorge and empties into the 
Pacific. The climate of this valley is in general mild, with mod¬ 
erate rainfall. From south to north the principal crops arc 
barley, potatoes, wdieat and maize. Cattle and sheep arc also 
raised. A series of towns, Recuay, Huaras, Yungay, Caras,Huailas, 
follow the stream. On the eastern slopes of the Cordillera Blanca 
tributaries of the Maranon flow east, while from western slopes 
of the Cordillera Ncgra, short streams cross the desert to the 
Pacific. In their valleys sugar-cane, cotton, rice and tropical fruits 
arc grown. The chief piorts, Chimhotc, Samanco and Casma. each 
with a few hundred inhabitants, arc situated on protected though 
shallow harbours. A road from Casma over the Cordillera Ncgra 
(piass 14,000 ft.) is the chief means of access to the capital. 
Huaras (q.v.). The highly mineralized mountains arc at pre.scnl 
l)Ut little exploited; the largest establishment is in Ticapampn. in 
the south. The principal deposits are silver and lead, placer gold 
(Chuquicara), copper (Huari). tungsten (Pallasca), and coal 
f An cos and Caras). The completion in 1942 of the coast route 
of the Pan-American highway in Peru greatly imfiroved transpor¬ 
tation facilities in the department of Ancash. 

One narrow-gauge state railway runs from Chimbote up the 
Santa valley to fluallanca, 85 mi. distant. Many interesting pre- 
Columbian remains can be seen both on the coast and in the 
mountains. 

ANCELOT, JACQUES ARSENE FRANCOIS POLY- 

CARPE ( 1794-1854), French dramatist and litterateur, was 
born at Havre, Feb. 9 1704, and died in Paris Sept. 7 1854. His 
best-known plays were Louis IX. (1819), Lc Maire du palais 
(1825) and Maria Padilla (1838), 

ANCESTOR WORSHIP. Ill sa eage and barbarian belief, as 
in civilized sentiment, death does not make a person cease to 
belong to his social unit (family, clan, tribe, village, nation). 
Hence, since the living and the dead of any given community are 
as much one as any other two classes thereof—for instance, the 
older and the younger men—we might expect to find the dead 
treated much as arc the older living members of the community, 
especially the dead who died at a ripe age, or at least after bearing 
or begetting offspring. For those who die immature are often 
treated as of less account, or as in some way different, while a 
common confusion of thought leads to conceiving all persons who 
died a long time ago as old. Now the aged arc regarded in three 
different ways: {a) with contempt, owing to their physical weak¬ 
ness; hence they are not infrequently killed as bouches inutilcs; 
{!>) with fear, owing to their supposed magical powers; (c) with 
respject, as repositories of the traditional wisdom of their people, 
and often as more or less definite rulers; e.g., the elders of an 
Australian tribe. We find the dead regarded more or less in all 
these ways by various peoples, but the matter is complicated by 
the following considerations: (i) All dead, as such, are terrible, 
because death is contagious, and where one person has died 
(especially by violence) more deaths are apt to follow. (2) The 
dead cannot fend for themselves, cannot hunt or look for vege¬ 
table food, etc., but as they are beloved or venerated members of 
the community they should be provided with necessities, as a sick 


brother or a wise but feeble old medicine-man, tribal counsellor, 
or witch might be. (3) The dead or some of the dead (e.g., chiefs 
or sorcerers) become more powerful than ever by reason of their 
death; they are now spirits able to help or harm, and should there¬ 
fore be propitiated. This often blends with (i). (4) The dead, 
or some of them, return and are re-born into the community. (5) 
The older dead, if not quite forgotten, tend to become vague, 
idealized figures, often passing into gods. 

Mere neglect of the dead, as of no account, is very rare; awe or 
Jear, with or without affection as for kinsmen or fathers and 
mothers, is the prevailing attitude. The ideas given under (2) 
lead rather to tendance of the dead (offerings of food, etc., at their 
graves, .soul feasts, destruction of all or some of the dead man’s 
property to be of u.se to him in the other world) than to actual 
worship. All the ideas numbered (i), (3). and (5) may and do 
lead to worship of one .sort or another; (4) is somewhat more 
complicated in its results. 

Clearl\', if the dead can be re-born {see Mlte.mi'SVCIIOSis 1, it 
is de.sirable to make sure that only the “good” dead shall thus 
re-enter the community. For persons unlucky, inefficient, .scorners 
of law and justice, the survivors have no use whatever and do 
not want them back. Moreover, of the gooil dead, rr., those 
powerful, magically or materially efficient, observers of custom, 
.some are so important that they will not condescend to become 
babies. Hence we get, among other things, a difference in funeral 
ceremonies; ordinary decent ix'ople are buried in one way, great 
chiefs in another; criminals, women dead in childbirth, men killed 
by w'ild beasts, etc., perhaps in a third (.vcr Df.ad, Disposal of 
THE). So far, no worship is necessarily implied, but we get 
prayers addrc.ssed to those of the dead who arc expected to return. 
For iiLstancc, the Edo imagine that their normal dead will go to 
their heaven, elimi, stay there for a time, during which they can 
send blessings to the survivors, and finally return. “My father,” 
one of their prayers runs, “tell Osa (God) to give you things 
when you come back,” This touches ancestor worshiji, at least at 
one point; for a time the dead man is a worshipful ghost whose 
favours may besought; he can also confer a last favour by pro¬ 
viding well for his own life on earth before he returns (journ. 
Roy. Anth. Inst., 1920, p. 380 ff.). But it is not yet complete and 
lyi.)ical. 

Another practice very like ancestor worship at first .sight is the 
worship of what may be called the life-stream. The object of this 
cult is not any man, living or dead, but the power which enables 
the community to continue in existence by natural increase—a 
{lower which may be embodied for the time being in the head of 
the family or clan and worshipped by him and his dependents. 
The Roman genius (q.v.) in its earliest form is an example of this. 

TYPES OF ANCESTOR WORSHIP 

But ancestor worship pure and simple is directed towards ances¬ 
tors pos.sessing venerable {lowers of one sort or another, coupled 
with either a kindly interest in their descendants or at least the 
ability to do them harm if they neglect them. It may be of several 
kinds, according to the beliefs of the people practising it. 

Communal Worship. —(I.) The dead may be worshipped en 
masse by the family, clan, or other community to which they 
belong; i.c., of which, while alive, they were really or sup{)osedly 
members. The best known in.stance.s of thi.s come from ancient 
Italy. The cult of the manes (q.v.) at Rome was not a worship 
of any individuals; that of the di parentes or parentum was the 
cult or tendance of all the dead of a particular line. This fits the 
belief in the genius quite logically. The really wor.shipful thing, 
the life-force, is gone from the dead man and there is little or 
nothing left to give him individuality or im{>ortance. For the 
most part, the cult consisted in the provision of food, either 
solemnly given to the ghosts, as at the Lemuralia, etc., or in 
the form of a communal banquet, in which presumably the ghosts 
had their share. But that these ghosts were not without power, 
at least collectively, is shown to some extent by the story that 
once, when the rites of the parentalia in February were neglected, 
the result was a plague which lasted until they were restored 
(c/, [1], above; Ovid. Past., ii. 545-554), but more decisively (for 
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such talcK may be the result of Ovid’s or another’s imagination) 
by the dates of the festivals, in early spring and early summer, 
just when the ghosts who live in the ground can help or harm the 
crops, and by the inclusion of the di manes in the formula of 
devotio (Livy, viii. 9, b), from which it appears that they were 
strong at least to curse. 

Individual Worship. —( 11 .) On the whole, however, the worship 
of individual a’ncosfor.s is more common. This may, after a 
fashion, be combined with (l.E lor a large number, or even the 
entire series of ancestors, so far as they are remembered, may, 
receive collective cult. This is often the case in Africa. For 
ins(;mcc, at the (id(u- or ceremony of worship of ancestral spirits 
carried out by a f|ueen-niother among the Ashanti, Capt. Rattray 
heard of seven stools, each ludonging to one of the dead queen- 
mothers, having each an offering placed upon it (Rattray, Ashanti, 
p. 104). But these same people have many prayers in which the 
ancestral .sf)iri(s {sanunifo) are addre.sscd collectively. Such things, 
however, are to be ex{)e( ted among a people believing in more than 
one .sui)ernafural being of any kind, for if is not alway.s thought 
necessary to address each object of cult in a separate prayer or 
cercTTiony, 

('trades of Ancestors. —(III.) For the rca.son given in (3) above, 
not all ancestors are equally worshipful. It is plain that since a 
(oinrnoner was of little importance in life he is not a very powerful 
gho.sl; consequently, while .such minor spirits are tended only by 
their immediate relatives, or perhaps not at all, the ghosts of great 
men are singled out for much more elaborate cult by the whole 
community. Tints the sjnrit of a Samoan chief is “supposed to 
be n«*arer than the si)irits of common people,” and is consulted 
‘‘on all imijortant occasions” (Rev. G. Brown, Melanesians and ' 
Polynesians, p. 20())- His magical power, of course, was far 
greater than that of a commoner in his lifetime; but the ghosts 
even of commoners count for something; they “are consulted 
also” by their own descendants (ibid ). This is much the same 
idea as that underlying Greek hero-cult. But it is not merely 
prominence, even magical prominence, in life which brings about 
promotion after death to the rank of a worshipful ancestor. 
Seniority also ha.s much to do with it; we often find that the 
founder of a family continues to be W()r.shii>ped by that family 
throughout an indelluili' miiuber of generations; this worship is, 
of (nurse, not alTecled by the circum.stancc that the founder in 
question never had any real existence. It is to be found at all 
manner of stages in culture, from the reverence paitl by .Australian 
blacks of to-day It) their mythical alrhrrin^a (see Arunta), 
to the practice of the civilized Greeks, who not only described 
them.selves as “.sons or descendants of such a one” (c.g., lamidai, 
desiended from the legendary seer, lamus, son of Apollo) but also 
(letinitely worshipped their founder, honouring him above all the 
intervening antesfors. On the other hand, the older ghosts may be 
forgotten in time—the number of generations in a pedigree that 
cai\ be remembered, while often considerable, is not without limits 
—and in that case the once wor.shipful ancestor fades vaguely 
into (he mass of ghosts or disapf)ears altogether, unless he becomes 
a god. A ghost who has shown himself formidable, or a person 
whose death was in some way strange, may quite well enjoy high 
rank among the venerated ancestors, even if he has been of 
little account in life. Again, the ancestor most wor.shipi>ed may be 
the last person of importance to die; “their father whom they 
knew is the head by whom they begin and end in their prayer, 
for they know him best,” says one of Callaway’s Zulu witnesses 
{Relif^ious System of the Amazulu, p. 144). It by no means 
alway.s follow.s that the character of the ghost, venerated or not, 
will Im* identical with that of the living person: “perhaps he, too, 
\vh») was good becomes bad when he is dead; and he who w'as bad, 
when he is dead, is good and becomes a good Ilongo” {ibid.y p. 
151). 

Ancestors as Gods. —(IV.) Finally, some one ancestor may so 
combine in his own person all the worshipful qualities a good 
ancestral ghost should have, or show such pre-eminence in some 
one quality, that he is no longer treated as a ghost, however vener¬ 
able, but receives the full honours due to a god. Among many 
peoples it is a mutter of considerable doubt, both to themselves, 


when they give any thought to the matter, and to European in¬ 
vestigators. whether they have any gods; i.e., any beings suiter- 
natural and non-human from the start, or only more or less 
worshipful ghosts adored by a greater or smaller portion of the 
community. This confu.sion is illustrated by the classical case of 
A.sclepius. who was worshipped in many parts of Greece as a god. 
but is also several times spoken of as a hero; i.e., a worshipful 
gho.st, with a dan, the Asrlepiadae, called after him. It was an arti¬ 
ficial clan, a guild of i)hysicians; but this makes no difference. It is 
quite possible that a real man, renowned in his lifetime for his 
medical skill, lies behind the cult and myth of the god (see L. R. 
Farncdl, Greek Hero-Cults, p. 234 ff). Practically any work on the 
Pacific cultures will give instances of tjie same confusion. 

If we ask why ancestors are worshipped, apart from the desire 
to propitiate them and prevent them doing harm because they 
are neglected and angry, the answer varies almost indefinitely, 
(ihosts are often thought of as living in or just outside the hou.se; 
thus the Zulu amatongo frequently enter houses in the form of 
snakes (Callaway, op. cit., p, 126 ff.). A Greek house had fre¬ 
quently a house-hero (i/pcor oUovpos), originally no doubt the 
spirit of some ancestor, whose influence, if he was properly 
looked after by the inhabitants, was good. In particular, he might 
intervene to beget a much desired child on the housewife, taking 
the form of her husband for the purpo.se (see Herodotus, vi. 6g; 
the hero Astrabacus, one of the ancient royal house, comes from 
his shrine in the form of King Ariston of Sparta and becomes by 
the latter’s wife the father of Demaratos). Offspring is indeed a 
boon regularly expected from ancestors, who, even if they are 
not suppo.sed themselves to return and be re-incarnated, naturally 
are interested in the continuance of the line which tends or w'or- 
sliips them. For a like reason they arc expected to protect it in 
various ways, averting illness, giving warning and advice in 
dreams, and so forth. Again, as ghosts often are supposed to live 
in the ground, the ancestors are commonly worshipped in hopes 
of getting good crops. Thus in Malabar, at the feast of Vishnu, 
(the beginning of the agricultural year) the celebrant prays: 
“May the gods on high, and the deceased ancestors, bless the seed. 

. . . May they also vouchsafe us a good crop.” (C. Karunakara 
Mcnon in E. Thurston’s Omens and Superstitions of Southern 
India, p. 201). As they are thus associated with gods, they arc 
often called upon to intercede with gods (5re Sir J. G. Frazer, 
Worship of Nature, vol. i., p. 159); for they often live in the sky 
or some other abode of the deity or deities. But the above are 
only typical examples; there is almost nothing which an ancestral 
spirit may not be called upon to grant or to avert. Their relation 
to the gods is usually indeed that of inferior to superior; but they 
arc commonly supposed to enjoy a larger share of divine favour 
than the dwellers on earth, if only because they live closer to the 
deities and so can act as “friends at court” for their worshippers. 
Usually, however, their ritual differs in kind as w'ell as in degree 
from that of great gods, regularly preserving something of the 
methods supposed to be efficacious for securing the repose of a 
ghost. 

DIFFUSION OF ANCESTOR WORSHIP 

The custom is found among peoples very widely distributed, 
and in all grades of culture. It is not, however, so nearly universal 
as either the fear of ghosts or the cult of supernatural beings of 
some kind. Thus, the ancestors of totemic tribes arc themselves 
totems; but it can hardly be said that the totem is worshipped; 
i.e., made the object of prayer and other forms of cult. It is not 
a god, but rather a resixicted kinsman. The totemic ceremonies 
of North America, for instance, consist largely in mimetic dances 
in which the celebrants are assimilated to the totem, rather than in 
performances intended to please it, or as requests to it to send 
some blessing. Totemism may here and there develop into wor¬ 
ship, but can hardly be said to be worship (see Totemism and 
Sir J. G. Frazer, Totemism and Exogamy, ii. p. 18). Again, merely 
to care for the comfort of the dead ancestors is not necessarily 
to worship them; the Roman parentalia were quite as much tend¬ 
ance as worship proper. But examples of true ancestor-worship 
are very numerous, when all deductions have been made. Instances 
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have been quoted from Africa, Asia and the Pacific islands, in 
all three of which it flourishes. Of civilized races, the Greeks, 
Romans and Vedic Indians all had it in a more or less developed 
form, and it has been claimed as a common Indo-Gcrmanic herit¬ 
age. This is possible but not certain. Of existing cultured peoples, 
the Chinese and Japanese are the best-known examples (see Con- 
rucius; Taoism). Where it has completely disappeared the 
rea.son is normally the adoption of a monotheistic religion, as 
Christianity, Judaism, or Islam; hence it is no longer found in 
Europie. It is not necessarily inconsistent with the existence of a 
very high form of religious or ethical belief, such for example 
as Confucianism. 

Biiu.ioGKAPiiY.— No complete modern work dealing specifically with 
this subject exists. For the civilized races, see the literature of the 
articles Greek REi.imoN; Roman Reeigion, etc. Standard older 
works arc Sir H. Maine, Anrietit Law; Fustel de Coulanges, La ciU 
antique. For uncivilizccl peoples, besides the works rjuoted in the 
te.vt, see e.specially Ploss-Renz, Das Kind, chap, xlviii. (Leipzig, IQ12) ; 
J. G. Frazer, The Belief in Immortality (1913-192.4) ; L. I.evy-Bruhl, 
La Mentalite primitive (1922). (H. J. R.) 

ANCHISES, in Greek legend, son of Capys and Themis, 
grandson (according to Hyginus, son) of Assaracus, of the junior 
branch of the royal family of Troy, king of Dardanus on Mt. Ida. 
Here Aphrodite met him and, enamoured of his beauty, bore 
him Aeneas. For revealing the name of the child’s mother, he 
was killed or struck blind by lightning (Hyginus. Fab., 94). In 
more recent legend, adopted by Virgil in the Acneid, he was con¬ 
veyed out of Troy on the shoulders of his son Aeneas (q.v.) 
and died in Sicily. 

ANCHOR. The most ancient anchors consisted of large 
stones, baskets full of stones, sacks filled with sand, or lugs of 
wood loaded with lead. Of this kind were the anchors of the 
ancient Greeks; they held the vcs.sel merely by their weight and 
by the friction along the bottom. When iron was introduced for 
the construction of anchors, an improvement wa.s made by form- 
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FIC. J.—FRONT AND SIDE VIEW OF AN ADMIRALTY PATTERN ANCHOR 

ing them with teeth or “flukes” to fasten themselves to the 
bottom. 

Until the beginning of the 19th century anchors were of im¬ 
perfect manufacture, the means of effecting good and efficiMt 
welding being absent and the iron poor, whilst the arms, being 
straight, generally parted at the crown when weighing from good 
holding-ground. A clerk in the Plymouth yard, named Pering, in 
the early part of that century (1813) introduced curved arms; 
and after 1852 the Admiralty anchor, under the direction of the 
Board, was supplied to H.M. ships. The present form of Ad¬ 


miralty pattern anchor, w'hich is still used for light work and in 
boats, is shown in fig. i. The parts of the anchor are known as: 
the shank, the ring, the stock, the crown, the arms, the flukes, 
the i>ea or bill, and the gravity band. It w'ill be noted that, by 
removing the keep {)in, the anchor can be "unstocked for stow- 
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Fig. 2.—FRONT VIEW OF MARTIN S CLOSE STOWING ANCHOR 


ing. The anchor must be "stocked” before letting go, to ensure 
that one of the flukes takes the grouml. 

Later came the .self-canting and close-stowing Martin anchor, 
which, pa.ssing through successive improvements, became the im¬ 
proved Martin anchor (tig. 2). 

In this pattern the arms are in one plane and can turn through 
an angle of about 40° either side of the stock. Projections on the 
arms known as tripping palms 
(K) cause the arms to rotate, if 
the anchor is dragged along the 
bottom, when the flukes will 
catch in the ground. It is supe¬ 
rior to the Admiralty pattern be¬ 
cause both flukes are holding the 
ship instead of only one. It is 
also much easier to stow. 

To stow a stocked anchor on 
the anchor-bed it is hove up 
close to the forefoot, and by 
means of a ground chain (secured 
to a balancing or gravity band on 
the anchor), which is joined to a 
catting chain rove through a cat 
davit, the anchor is hove up hori¬ 
zontally and placed on its bed, 
where it is secured by chains 
pas.sing over a rod fitted with a 
lever for “letting go.” 

Stocklcss anchors have now re¬ 
placed the older pattern almost 
entirely for bow, sheet, and some¬ 
times stern anchors. The latest 
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In 1903 they were adopted gen¬ 
erally for the British Navy, after 
extensive anchor trials begun in 1885. Their advantages are: 
handiness combined with a saving of time and labour; absence of 
davits, anchor-beds and other gear, with a resulting reduction in 
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Wfinht; and a clear forecastle for “right ahead” gun fire or for 
working ship. These inori' than make up for the disadvantage 
that bigger, and therefore heavier, hawse-piiies are reijuired. 

I'ig. 4 shows how a stockless anchor stows in a modern warship, 
l ig. 5 shows the general arrangement of the anchors and cables 
on the forecastle of a naxlern battleshijj. (.See also C'able,) 



Fig. J.— fHONT AND SIDE ELEVATION OF A STOCKLESS ANCHOR 

The word “anchor” is derived from the (Ireek k-yKvpa which 
\'ossius considers is from 'dyKH], a crook or hook. 

Hrtn.KxatAeiiv.- Manual of Sfamanship, voi. i. (H.M 

Stationery Otlice) ; Llo\d's Rci\istfr of Rntish and horci^n Shipping. 

(K. A.) 

ANCHORITE, a hermit or recluse, one who has withdrawn 
himself from the world, usually lor religious reasons. The name 
is specially used for the luTinits of the East in the early Christian 
era. 

ANCHOVY (lingraulis oik rnsichoius) , a fish of the herring 
family distinguished by its deeply cleft mouth, the angle of the 


which annually migrate from the Zuider Zc'e to the Atlantic in 
autumn, returning in the following spring. The shallow and 
landlocked waters of the Zuider Zee become raised to a higher 
temix'rature in summer than any part of the sea about the 
British coasts, and therefore anchovies are able to spawn in these 
waters. Spawning takes place in June and July. The eggs are 
buoyant and transparent but peculiar in having an elongated, 
.sausage-like shape. They resemble those of the sprat and pilchard 
in having a segmented yolk and no oil globule. The larva hatches 
two or three days after fertilization and is very minute and 
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Fig. 4. —METHOD OF STOWING THE STOCKLESS ANCHOR ON SHIPBOARD 

transparent. The so-called “Norwegian anchovie.s” imported into 
England in little wooden kegs are sprats {lickled in brine with 
bay-leaves and pepper. 

ANCHOVY EGGS, a savoury dish. To make it, beat three 
eggs slightly and stir them over a tire, together with I oz. of butter, 
a tablespoonful of milk, l-teaspoonful of anchovy essence, ])epper, 
I .salt, capers or other seasoning When the rai.xture thickens, jiour 
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Fig. s.—-diagram of the forecastle of a modern battleship, showing disposition of anchors 


gaiie being behind the eyes. The pointed snout extends fieyond 
the lower jaw. The fish resemt»les a sprat in having a forked 
tail and a .single dorsal tin, but the body is round and .slender. 
The maximum length is 8^ in. Anchovies are abundant in the 
Mediterranean, and are regularly caught on the coa.sts of Sicily. 
Italy, r'runtc and Spain. 'Fhe range of the species also c.xtends 
along the Atlantic coast of Euroj^e to .south Norway. In summer 
it enters the Zuider Zee in such numbers as to give ri.se to a 1 
regular and valuable fi&her>'. It is al.so taken in the estuary of 
the Scheldt The anchovies found at the western end of the 
English Channel in November and December are probably those 


I it on to hot buttered toast and decorate it with caf>ers and 
anchovies laid crosswise. 

ANCHOVY PEAR (Grias cauliflora), the common name for 
I a tall slender tree cultivated in the West Indies and belonging to 
the family Lecythidaccat The russet-brown fruit, which is about 
^tin. long, is eaten pickled. 

ANCHOVY TOAST, a pleasant savoury dish, best niade 
as follows: Chop coarsely six boned anchovies, fry in butter with 
a finely chopped small onion and the yolk of an egg. Add, if 
desired, chopped parsley and cayenne pepper. When the mixture 
thickens, pour 00 to hot buttered toast. 
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ANCIEN REGIME, THE, a Frem h phrase (omnionly used 
to denote the social and political system established in France 
under the old monarchy and overthrown by the revohifion of 17S9. 
(See France: History.) 

ANCIENT or ANTIENT, old or in olden times. “Ancient 
history” is distinguished from mediaeval and modern, generally 
as meaning before the fall of the Western Roman empire. “The 
Ancient of days” is a Biblical phrase for God. In the London 
Inns of Court the senior barristers used to be called “ancients.” 
I-'rom the i6th to (he i8th century the word was also used, by 
ronfusion with “ensign.” i.e., standard-bearer, for that military 
title. (See also A.ncie.vt Lights; Demesne.) 

ANCIENT LIGHTS, a phrase in English law for a negative 
easement iq.v.) consisting in the right to jirevent the owner or 
occupier of an adjoining tenement from building or placing on 
his own land anything which has the effect of illegally obstructing 
or obscuring the light of the dominant tenement. At common 
law a person who oiaens a window in his house has a natural 
right to receive the flow of light that pa.sses through it. But his 
neighbour is not debarretl thereby from building on his own land 
even though the effect of his action is to obstruct the flow of 
light thus obtained. Where, however, a window has been oinmed 
for so long a timi* as to constitute immemorial usage in law, the 
light beiomes an “ancient light,” which (he law protects from 
disturbance. The rrescription Act. 18^2. created a statutory 
prescription for light. It provided (s. 8) “when the access 
and use of light to and for” (any building) “shall have been 
actually enjoyed therewith for the full period of 20 years with¬ 
out interruption, (he right thereto shall be deemed absolute and 
indefeasiblt*, any local usage or custom to the contrary notwith- 
st.aruiing, unless it shall appear that th(‘ same was enjoyed by 
some (on.sent or agreement, expressly made or given for that 
puri)ose by deed or writing.” Since under the statute an “inter¬ 
ruption” in order to i)revent the right accruing inu.st be one of 
at least a year, the i>eriod of prescription is really only 19 years. 
But the right givi-n by the statute is inchoate, unless and until 
the dominant owner's claim is decided by the court, and the period 
of prescri[)tion must be the years immediately preceding the 
action raising the ciuestion. But in the meantime, however long 
the enjoyment may have been, the dominant owner’s right is 
ju^t the same, and the origin of his right is just the same as if 
the act had never been jiassed. These principles were laid down 
in 1904 by the House of Lords in the leading case of Colls v. 
Home and Colonial Stores, Ltd. (1904, A. C. 179). There has been 
much difference of judicial opinion as to what constitutes an 
actionable interference with “ancient lights.” On the one hand, 
the test has been prescribed that if an angle of 45'’—uninterrupted 
shy light—was left, the casement was not interfered with, and, 
while this is not a rule of law, it is a good rough working criterion. 
However, it has now been decided by the House of Lords in 
i'(dls V. Home and Colonial Stores (supra) that there must be a 
pri\’ation of light substantial enough to render (he occupation of 
the house or building uncomfortable according to the ordinary 
notions of mankind and (in the case of business premises) to 
[irevent the i)laintiff from carrying on his business as beneficially 
as before. See also Kine v. Jolly (1905. i Ch. 480). The ordinary 
remedy for a disturbance of “ancient lights’’ i,s an injunction. 
I’nder the act commonly called Lord Cairns’ Act. 185S, however, 
the court has power to grant damages in lieu of an injunction 
even before any damage has been done to the premises of the 
plaintiff (Leeds Industrial Co-operative Society, Ltd. v. Slack, 
1924, A C. 851). This jurisdiction is exercised only when the 
possible damage is certain to be small. (See Easement.) 

There is, in Scots law, no special doctrine as to “ancient 
lights.” The servitude of light in Scotland is simply the Roman 
servitude non oficiendi luminihus vcl prospectui. (See Ease.me.nt 
and Roman Law.) The same observ'ation applies to the Code 
Civil and other European codes based on it. The doctrine as 
to ancient lights does not prevail generally in the United States. 
In a considerable number of the more important British dominions 
the acquisition of a prescriptive right to light and air has been 
abolished. 


ANCILLARY (Lat. ancilla, a handmaid), an adjective mean¬ 
ing "subordinate to” or “merely helping.” as opposed to “cssen- 
tial. ” Thackeray and some other writers have also employed it 
rather aflectedly in its primary meaning of “pertaining to a maid¬ 
servant.” 

ANCILLON, CHARLES (i65()-i7i5), one of a distin¬ 
guished family of French Protestants, was born on July 28 1659, 
at Metz. His father, David Ancillon (1617-1692). was obliged to 
leave France on the revocation of the Edict of Nantes, and became 
pastor of the French Protestant community in Berlin. Charles 
Ancillon studied law at Marburg, Geneva and Paris, where ht‘ 
was called to the bar. In 1699 he .siuaa'eded Pufendorf as histori¬ 
ographer to the elector, and the same year replaced his uncle 
Joseph Ancillon as judge of all the f rench refugees in Branden¬ 
burg. He died on July 5 i7B'^ Ancillon's chief claim to remem¬ 
brance is the work that he did for education in Prussia, and (he 
share he took, in co-operation with Leibnitz, in founding (he 
Academy of Berlin. Of his works the only one still of value is 
(he Histoirc de retahlissement des Fran^ais ref nicies dans les 
(dots de Brandehour^ (1690). 

ANCILLON, JOHANN PETER FRIEDRICH (1760- 

1837), Prussian historian and statesman, great-graiulson of 
Charles Ancillon. was born at Berlin, April .^o 1700. He studied 
theology at Geneva, and after linishing his course was appointed 
minister to the French community at Berlin. Ancillon wrote a 
Tableau des revolutions dti systhne politique de lliurope depuis 
le A'F*’ siecle (1804; new ed. 1824), which gained him the eulo- 
gium of the Institute of ITaiice, and admission to (he Academy 
of Berlin It was the first attempt to recognize jisychological 
factors in historical movements, but otherwise its importance was 
exaggerated. In 1808 he was appointed tutor to (he royal princes, 
in 1809 councillor of state in the department of religion, and in 
iSio tutor of the Crown Prince (afterwards Frederick William 
IV.), on who.se .sen.sitive and dreamy nature he was to exercise a 
powerful but far from wholesome influeiue, In Oct. 1814, when 
his iuiihI came of age, Ancillon was iru hided liy Prince Harden- 
berg in the ministry, with a view to utilizing his sujiposed gifts as 
a pliilo.so|)hical historian in the prejiaration of the projected Prus¬ 
sian Cuiisiilution. IJnl the iiraclical difficulty of the coiKstilutional 
jirobleni gave thi' “court ]iarson”—as Gnei.senau had contemptu¬ 
ously called him—excuse enough for a change of front w'hich, 
incidentally, would plea.se his exalted patrons. He became the 
soul of the reactionary movement at the Berlin court, and the 
faithful henchman of Mt'tlernich in the general politics of Ger¬ 
many and of Europe. 

In i8i8 Ancillon became director of the political section of 
the ministry for foreign affairs under C'ount Bernstorff, and in 
the spring of 1842, on Bernslorfl’s retirement, succeeded him as 
head of (he ministry. Am illon had convinced himself that the 

rigid (lass distinctions of (he Prussian system were the philo¬ 

sophically ideal ba.sis of the Stale, and that re[)reseiitalion “by 
estaltrs” was the only sound constitutional, principle; his la.st 
and indeed only act of importance as minister was his collabora¬ 
tion with Metternich in the Vienna Final Act of June 12 1834, 
the object of which was to rivet this system upon Germany for¬ 
ever. He died on April 19 1837, the last of his family. His his¬ 

torical importance lies neither in his writings nor in his jxtlilical 
activity, hut in his personal influence at the Prussian court, and 
es{)ecially in its lasting effect on the character of Frederick 
William IV. 

See C. A. L. P. Varnhagen von Ensc, Blatter am der prem.mchen 
Geschkhte (Leipzig, 1868-69) ; ib. T'a^ebiicher, vol. i. (Leipzig, 1861) ; 
H. (). Trnt.schkc, Deutsche Grschiihtr (Leipzig, 1879-04), and essay 
on .Ancillon in Pretissische Jahrhticher for April 1872; Allgetneine 
Deutsche Biographic, s.v. (Leipzig, 1875). 

ANCON, a small vdllagc and bathing resort on the coast of 
, Peru, 22 mi. N. of Lima b_>’ rail, The bay is fonned b>’ two pro- 
jecting headlands and is one of the best on llie coast. It has a 
I gently sloping beach of tine .sand and has been a [>opuIar bathing- 
place since the time of President BaJta, although the country be- 
1 hind ii is arid and absolutely barren. At some time previous to 
I the discovery of America, Anr6n had a large aboriginal popula- 
i tion. Traces of terraces on the southern headland can still be seen. 
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and lh{‘ sand-rovcri’d hills and .slo[X*s ovt rlookinK I lie bay c<7nlajn 
extensive burial-grounds which were systeniatieally explon-d in 
1875 Ijy VV. Ktiss and A. Stiibel {see Reiss and Stut>er.s The 
Necropolis of Ancou in Peru). In modern times Ancon has been 
the scene of several itnporlant hisfcjrical events. Its anchorage 
was used by I.ord Cochrane in iHjo during his attack.s on Caliuo; 
it was the landing-place of an invading Chilean army in 1838; was 
bombarded by the Chileans in 1880; and in 1H83 it was the meet- 
ing-|ila((i (tl the Chilean and I'eruxian toinmissioners* who drew up 
the 'I'realy of AiiLon, which ended the war between Chile 
and Peru 

ANCON, the finaloniieal name for “t-lhuw” (from the Or. 
ayK(vi>); ‘ atuones” in arc hitec ture are the iirojeeting bos.ses left 
on Slone blodcs or on drums of tolurnns, to allow of their being 
either h(»isied aloft or rubbed backwards and forwards to obtain 
a fine joint; the term was al.so given to the trusses or console 
brackelH on each side of the d'corway of a Creek or Roman 
building. A particular sort of sheep, with short crooked forelegs, 
is called “ancon” sheep. 

ANCONA, ALESSANDRO (1835-1914), Italian man of 
letters, was born at I'isa on I'eb. 20 1835 and died ftt Florence 
on Nov. 8 i()i4. lie acted as internuiiiary between Cavctiir and 
the Tuscan Liberals iti 1855, and repre.sentc-cl 'luseany in the 
Sotietii Nazionale. In iHOi he was at>poinled prole.s.sor of Italian 
literature at I'i.sa, and was made a senator in 1004. 

lli.s ciciol works urt-: Opera di Tummaso Campanella (Turin, 1854) ; 
.SVicrr Rapprisenlaziont dci iecoli XIV., XV., c.* X\'l. (Elorc-iuc-, i8:j) ; 
Oriyjni del Teatro in llalia (Florence, 1877); La Por\ia pnpuhire 
it(diana (l.ivomo, 1K7K), besides several volumes of lilerarv essacs, 
editions of the works of iJantc and other earlv Italian wntc-is, etc, 

ANCONA, the Marches, Italy, an episcopal see and capital 
of the province of Ancona, on the north-east coast of llal>-. 185 mi. 
N.K. of Rome liy rail and 132 mi. direct, and 127 mi. S.E. of Ilo- 
logna. I'op, (1936) 57,100 (town), 89.198 (cominune). The town 
stands cm aiicl between the .steep slopes of the two extremities of 
the promontory of Monte Conero, Monte Astagno to tlie south, 
occupied by the citadel, and Monte (iua.sfo to the north, on which 
the cathedral stands (300ft.). The latter, dc-dic.;itc‘(l to S. C'iiiaco, 
is said to occupy the site of a temple of Veuu.s, mentioned by 
Catullus and Juvenal as the tutelary deity of the place and 14 
tolurnns in the interior are altribulc'd to it. If wa.s con.secrated in 
11 28 and completed in 1189. It i.s fine Ronianesciue in grey stone, 
in the form of a (irc*ek cros.s, with a dodecagonal dome over the 
centre. 'I'he fac^ade has a Gothic portal. The interior, with a try{)t 
in each transejit, preserves its original character. In the dilapi¬ 
dated episcopal jialace Poiie I’ius 11 . died in 1464. S. Maria della 
Piz/a has an elaborate arcaded facade (1210). The Palazzo del 
C'ominu; (twice nv^tored) with lofty arched substructures ut the 
back, was the work of Margaritone d’Arezzo (1270). Fine late 
Gothic buildings iin hide churc hes of S. Franc esco and S. Agoslino. 
the Palazzo Heniuc asa, and the Loggia dei Mercanfi, all by Giorgio 
Orsini, usually called da Sebemico and (he [crefec ture, which has 
Rc'naiss.'tnce additions. The portal of S. Mari.i della Misericordia 
i.s ornate early Renais.sance. There is an important archaeological 
mu.seum. 

To the east of the town is the harbour, now .an oval basin of c)qo 
by SSo jards, which, though .small, is the finc-st harbour on the 
northwest coa^t of the Adriatic, and one of the lu'st in Italy: im- 
tncwc'inenls have been made. It was cuiginalU protculed imly by 
the promontory on the north from the elhcm like shape of W’hich 
((ir. the ancient town, founcieu by Syracusan refugee.s 

about 3()0 n c., took the name w'hich it still holds. Greek mer¬ 
chants established a purple factory here (Sil. Ilal. viii. 438). Even 
in Roman times it kept its own coinage and continued the use of 
the Greek language. When it became a Roman colony is doubtful. 
It was occupied as a naval station in the Illyrian War of 178 B.c. 
Caesar took possession of it immediately after cro.s.sing the Rubi¬ 
con. Its harlmur w'as of considerable importance in imperial times 
as the nearest to Dalmatia, and was enlarged hy Trajan, W‘ho con¬ 
structed the north quay. It was his starting point for his second 
cxpiedition to Moe.sia and Dacia in A.O. 105. At the beginning of 
It stands the marble iriumvihal arch, erected in his honour in a.d. 
115. Pope Clement II. prolonged the quay, and an inferior imita- 


I tiun of Trajan'.', arth was set up; he also erected a lazaretto at 
the south end of the harbour, now a tobacco warehouse, Vanvitelli 
i lieing the architect-in-chief. The southern quay was built in 1880, 
I and the harbour is now protected hy forts on the heights. Steara- 
I <1^ lun regularly to Zara and Fiume and also to Gravosa. There 
j i,' a large .vugar refinery and a shipbuilding yard. In 1926 the port 
dealt with 605,562 tons of merchandise, and 4,568 ships of ton¬ 
nage 1,912,774. carrying 31,073 passengers. In the following 15 
years the trade of the city steadily declined. 

.Ancona was attacked by Goths. Lombards and Saracens, but 
recovered its importance. It was one of the cities of the Pentap- 
under the exarchate of Ravenna, the other four being Fano, 
Pe.saro, .Senigallia and Rimini, and eventually became a semi- 
inchiK-ndent republic undir papal protection until Gonzaga took 
pc»‘'^essiori for Clement VIL in 1532. From 1797 onwards, when 
the French look it. it frefjuentJy appears in history as an important 
fortre.ss, until Lamoriciere capitulated here on Sept. 29. 1S60. 
eleven days after his defeat at Castclfidardo. It suffefed some 
damage from bombardment by the Austrian fleet on Mav 24, 1915. 

ANCONA, a variety of domestic fowl, very similar to the 
Leghorn. Tlie Ancona originated in Port Ancona. Italy, and was 
imported into England al)out the middle of the igth century, and 
thence to America. It lays a white-shelled egg. and is a non-broody 
bri*e(l. There are two varieties, the Single Comb and the Rose 
Comb Aiuona which, apart from the type of comb, are identical 
in every respect. The general plumage colour is lustrous black 
above with certain of the feathers tipped with a V-shaped white 
tip and .'late below. (Sec Poultry and Potu.TRY Farming.) 

ANCREN RIWLE, a Middle English pro.se lreati.se written 
for a small community of three religious women and their ser\'- 
ants. It is generally supiiosecl to date from the lirst cjuarter of 
the 13th century, but E. Kcilhing is inclined to place the Corpus 
Chri.sti ms. about the middle of the 12th century. There are ex- 
j (ant eight Engli.^h mss. of the work (two fragmentary), four in 
I Latin ami one in Erench. One Latin ms., Rc^ula Anachuritarum 
I sivc tie Vila soltlaria (Magdalen college. Oxford, No. 07, fol. 50) 
has a prel.itory note;— Hie incipit prohemium vrncnibilis patris 
mai^lstri Mmunis de Gandavo, cpiscupi Sarum, in librum dc vita 
soltlaria, qucvi scripsit sororibns snis anachoritis apiid Tarcntc. 
lint bishop Simon of Ghent, who died in 1315, could not have 
written the book, though he may have been re.sponsible for the 
Latin recension. It has been tentatively attributed to Richard 
Poor, bishop successively of Chichester, Salisbury and Durham; 
but the claim re.sts on slight foundation. 

What was the original language of the Ancren Riwlc? Morton 
held that it was English, but his view was challenged by E. E. 
Rramlette in Anglia (XV. 478-408), who argued in favour of a 
Latin original. Bramlettc was. in his turn, challenged by G. C. 
Macaulay {Modern Laiie.uap,e Review, IX, 70-78) who showed 
conclusively that (he Latin was translated from English, and not 
vice versa; but after study of the French ms. (Colton Vitelliu.s 
F. vii) Macaulay argued that the English was translated from the 
French. Hut the evidence in favour of Engli.sh cannot really be 
resi.sied. What is important, however, about the Aneren Riwle, 
is not the (jiiantity of dispute it occasions, but the fact that it h 
a genuine contribution to English literature—almost the earliest 
Engli.sh prose work that the ordinary person can read with pleas¬ 
ure. it combines religious sincerity with simple, affectionate 
charm in a singularly high degree. 

Aneren Riwle wa.s edited for the Camden Society by the Rev. James 
Morton in 1853 from the Cotton ms. (Nero A xiv.). A collation of 
this te.\t with the ms. by K. Kdlbing i.s printed in the Jahrhueh fur 
romanhihi' u. Spr. und Lit. xv. 180 seq. (1870). The Ancren 
Rhcle (ed. F. A. (iasquet, 1003) is available for the ordinary reader 
in The Kinfs Classics. For specimens of texts and discussions of de¬ 
tails ire, in addition to w orks quoted, Kdlbing in Englische Studlen, 
iii. 535; Panes in Englische Studien, xxx. 344-346; McNabb in Mod¬ 
ern Language Review, xi. 1-8, claiming a Dominican, Friar Robert 
Bacon, as author; Mi.ss Hope Allen in Publications of the Modern 
Language Asuwiaiion of America, xxxiii., 538-546, suggesting that the 
work was written for three ladies of Kilbum; Miss Dorothy Dymes in 
Essays anti Studies hy Members of the English Association, Vol. ix.; 
R- W. Chambers and others in Revicsu of English Studies, Jan. 1925, 
Jan. 1936, April 1936; and Joseph Hall, Selections from Early Middle 
Elnglish, 
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ANCRUM, a village and civil parish on Ale or Alne Water, 
a tributary of the Teviot, Roxburghshire, Scotland. Pop. (1931) 
858. The name has a Gaelic root and the village is of considerable 
antiquity: a Roman road forms the northeast boundary of the 
parish. Ancrum Moor. 2 mi. N.W.. was the scene of a battle in 
1545 in which the English were clefeated b\- the Scots. 

ANCUS MARCIUS (640-616 b.c.), fourth Iegendar>^ king 
of Rome. Like Numa, his reputed grandfather, he was a friend 
of peace and religion, but was obliged to make war to defend his 
territories. He conquered the Latins, and some of them whom he 
settled on the Aventine formed the origin of the Plebeians. 

5 ec Livy i, 32, 33 ; Dion Halic. iii, 36-45; Cicero, De Republica, ii, iK 
ANCYLOPODA or CHALICOTHERIOIDEA, a group 
of c.xtinct, large mammals, extraordinary in having carnivore¬ 
like claw.s on the feet but herbivorous teeth in the jaws. The 
teeth and claws were sep.jrafed in the first sf>ecimens found 
early in the igth century in Germany and France, and the nat¬ 
uralists of that time could not believe that the two belonged 
together. According to Cuvier’s famous ‘ law of correlation.” on 
which is based the mistaken popular idea that scientists can 
restore a w'hole animal from a single bone, tfic d.iws were be¬ 
lieved to belong to a gigantic scaly anteatcr or pangolin and ihc 
teeth were (correctly) recognized as indicating an ungulate allied 
to the Lophiodontidae (qa'.). When more comjdete .skeletons 
show’cd that both are surely parts of one animal, they were con- 
.sidered so exceptional that a supposedly di.stinct order of mam¬ 
mals, the Ancylopoda, was defined. It is now known, however, 
that these animals, the chalicotheres, are rather closely related 
to the horses and ])elong. with the latter, in the order Perisso- 
dactyla (q.v.). The claws are nothing more than transformed 
hoofs and they illustrate the evolutiun.iry principle, comj)le- 
mentary to Cuvier's “law,” that one part of an animal may 
become highly modified at a rapid rate while other parts remain 
relatively primitic e and retain the true e\ idence of ancestry. 

Although never much varied or dominant in any one f.iuna. 
chalicotheres lived almost throughout the Ago of Mammals 
(Late Eocene to Pleistocene) and ranged throughout North 
America, Europe and Asia. Thirteen genera are recognized. The 
best-known is M or opus, of which complete skeletons, found in 
the Lower Miocene strata of Nebraska, iiave been mounted in 
the natural history museums of New York city. I’ittsburgli and 
elsewhere. Tliis animal stood about .six feet high at (he shoulders 
and somewhat resembled a large horse except for its strange feet. 
The teeth were of browsing type for eating succulent vegeta¬ 
tion. as in the earlier horses, rather than of grazing tyj)e for 
eating harsh grasses, as in the living horses. The feet wa-re short 
and each ended in three clawed toes, the* inner claw on the 
front feet being particularly large. The use of these claws has 
been the subject of much speculation. It seems most probable 
that (hey were adaptations for scratching the ground in se.irch 
of food, such as bulbs or juicy roots. 

The earliest chalicotheres were smaller animals, not larger 
than sheep, and had feet more like those of normal ungulates. 
Some later Tertiary forms were even more speci.alizcd and gro¬ 
tesque than M or opus. 

BlflLKx;RAPHY.~*W. J. Holland and 0 . A. Peterson, “The Osteology 
of the Chalicotheroidea,” Memoirs of the Carnef^ie Miisnnn, vol. iii, 
No. 2 (1014); E. H. Colbert, “A Cla.ssitkatinn of (he (.halitother 
ioiclea,” American Museum Novitates, No. 7 <j 8 (1^35). (G. (L Si.) 

ANCYRA, an ancient city of Galatia fmod. Ani^ora. g.v.), 
in Asia Minor, on a tributary of the Sangarius. Originally a pros¬ 
perous Phrygian city, Ancc ra became the centre of the Tei tosage.s. 
one of the three Gaulish tribes that scttlt*d in Galatia about 232 
B.c. In 189 B.c. Ancyra was occupied by Cn. Manlius Vulso, who 
made it his headquarters in his operations against the tribe. In 
63 B.c. Pompey placed it (together w'ith the Tccto.sagan territory) 
under one chief, and it continued under native rule till it became 
the capital of the Roman province of Galatia in 25 b.c. Inscrip¬ 
tions and coins show that its civilization in the ist centuiy* a.d. 
consisted of a layer of Roman ideas and customs super-imposed on 
Celtic tribal characteri«;tics, and that not until about a.d. 150 did 
(he true Hellenic spirit liegin to appear. Christianity wa.s intro¬ 
duced (from the north or northwest 1 perhap.^ as early as (he 


i.st century, but there is no shred of evidence (hat the Ancyran 
Church (first mentioned a.d. 102) was founded by St. Paul or 
that he ever visited northern Galatia. The real greatness of the 
town dates from the lime when Constantinople became the Roman 
metropolis, when its situation gave it an importance which it 
retained throughout the mi(idle ages. See further Angora (i). 
An important ecclesiiistical .synod was held here in A-D. 314. 

The modern town contains many remains of Roman and Byaan- 
tinc periods. The mo.st important monument is the Augusteutn, 
a (emt»le of white marble erected to “Rome and Augustus” during 
the lifetime of that emperor by the common council or diet of 
i the tliree Galatian tribes. The temple was afterward converted 
into a church, ami in the i6th century a fine mo.sfiue was built 
against its south face. On the walls of the temple is engraved 
the famous Mouumentuvi Aucyttniuru, a long inscription in Latin 
and Greek de.siribing the Res postoe divi Aupusti. The inscription 
is a grave and maje.stic narrative of the public life and work of 
Augustus. The original wa.s written b>' the emi)eror in his 76th 
year (A.D. 1.5-14) to be engraved on tv^'o bronze tablets placed in 
front of his mausoleum in Rome. {Sre also Galatia.) 

ANCYRANUM, MONUMENTUM, the tablets recording 
the decil.s of Augustu.s. founil on the walls of a temple at Ancyra 
(Angora). These tablets were copies of (he index rerum a se pes- 
tarum (record of his deed.s) .set uj) by (he emperor in Rome. The 
first .section deals with the “deeds.” largely military, between 44 
and 2S B.c. ; the second with dome.stic matters, such as honorific 
titles and < onslitutional changes; the third with finance; and the 
fourth with general politic al and diplomatic matters. Stc the edi¬ 
tions by I’ll. Momm.sen (1883) and E. G. Hardy (1923). 

ANDALSNES, a tourist town of Norway, terminus of the 
railway from Oslo via Dombus. in More province, on Romsdals- 
fjord. Pop. (i<)30) 084. From this relatively new (own a mag¬ 
nificently constructed highway, Trollstegveieii, leads over the 
mountains to Sylle in Valldal. During World War II the British 
landed forces a( Andalsncs in April 1940 in an attempt to move 
into the interior. In forcing them to retire, the (.Germans almost 
completely destroyed the town. 

ANDALUSIA (Span. Andalucfa), an old province of Spain, 
broken uji (1S.33) into the eight provinces of Almcria, Cidiz, 
C'ordova, Granada, Huelva, Jaen, Malaga and Seville (qq.v.). 

The Arab name al-Andalu.s designated the entire peninsula, but 
was used also specifitally for the Muslim area and especially for 
the four kingdoms of Seville. Cordova, Jaen and (Granada. It 
has been referred to a bvpot heti( al form VandalTcia, the name 
eiiluT of Baetira when occupied by the Vandals or of the port 
by whi( h the Vandals jmssed to Africa. The alternative “Land 
of the West” .seems not to be considered seriously by modern 
Arabic scholars. In popular sjH*ech. however. Andalusia begins, 
not with fhe northern boundaries of the provinces of Cdrdova 
and Seville, but with the descent from the Sierra Morena to the 
Guadalquivir lowlands. Here is one of the abrupt changes char¬ 
acteristic of Spain; everything changes—climate, vegetation and 
people—in the drop of 1,500 to 2,000 ft. from th’c plateau to 
the lowlands. These wide and undulating lowlands are the essen¬ 
tial Amlalusia; the foothill.s of the Cordillera which separates them 
from the Mediterranean, and the Cordillera itself are known in 
distinction as Upper Andalusia. (Nevertheless, the terms Upper 
anrl Lower Andalusia arc used also to distinguish between the low- 
lamls lying respectively along the upper and lower courses of the 
Guadalquivir.) Lower Andalusia ojiens out gradually in a funnel 
a.*, it descends toward the Atlantic, at the .same time it sIoihjs 
gently toward the Guadakiuivir, which on the north ding.s to the 
Morena foot. It is the upheaved bottom of the sea-straits which 
formerly separated the Spanish plateau from the Cordillera to the 
south, at that time still connecterl across the present Straits of 
Gibraltar with the African continent. The movement of upheaval, 
which led to the steady westward growth of the land, had many 
oscillations, so that clepo.sit.s of widely differing kinds were laid 
down on the ocean margin a.s defined from time to time. More¬ 
over. tiie older levels which appear at the surface where these lat¬ 
ter dcpo.sits have been worn away often contain gyp.«ium and salt. 
Thus the soils of Lower Andalusia vary widely from the fertile 
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marls, which arc l)est known in the famous olive-groves of the 
Ajaraqw, west of Seville, and in the vineyards of Jerez de la 
I'rontera to the waterle.ss, infertile soils of the wide pasture tracts 
{(iehcsa:i). To the west Lower Andalusia rises into the highly min¬ 
eralized plateau leading to I'orlugal; to the east the low-lands, and 
with them the name, disapinrar in the narrows of the old straits, 
now limestone highlands leading to Murcia; in this direction the 
esparto and saline steppes increasingly dominate the ]andsca[K*. 

The excessive heat and almost absolute drought of the summer 
months and the mildness of winter differentiaie the climate of 
Lower Andalusia from that of the other arid districts of Spain. 
The amazingly fertile “black earth.s, ’ wliich cover large tracts 
south of the (iuadalfjuivir lielovv C'drclova and tin- La Janda de¬ 
pression east of Cape Trafalgar, have no reference to present 
climatic conditions; they are residual soils from an earlier, plu- 
viose [>has<‘. The present climate is rel 1 ect»‘d in tlu- wide exten¬ 
sion of the olive, in the rcstrii led extension of the orange from the 
I oast to I’alrna del Kio. fiut more ('spn i.illy in the frecjuent 
lu'clges of prickly |)ear, and the varieties of cactus. The towns 
of Lower Andalusia lie on the rivers, usually at points where 
these may be suilabl}- liridged (Seville, Kcija, Cordewa). or on 
elevations rising from the plain (Carmona, Marchena, Haena). 
or in (orrimanding [lositions on the borders of the foothills 
< Moron, Osuna, Liui-nab Cadiz, however, lies on the coast on 
a narrow'-necked i>cninsula. Between the Rii> Tinlo and the 
(luadakjLiivir a large area of marshlands, fringed w-ith dunes 
along the coast, is i)ra( tiially uninhabited. 

UpjXT Andalusia ri'-cs somewhat aliruplly from the south side 
of the Guadalquivir lowland'., but as these ri^e towards the nar¬ 
rows its bountlary becomes less distinct. Tlu* sierras of Upper 
\ndalusia are aligned rougfily in a cordillera, for the origin and 
"Iructure of which .see general arliile Si’MN, under heading 
(iroloi’y. 'I'liey culminate in the Sierra Nec'ada (</v.). A series 
of structural depresdons, aligned with the sierras, provides most 
of the tlat ground in this mountainous countrv, and the cities and 
towns are situali-d to command these (Granada. Antecjiiera, 
Ciuadia and Ha/a), or on tiu' coastal plains at the mouths of the 
short rivers of the Mi-dilerraiiean slope (Malaga, Matril. etC-L 
'l'h(‘ regcj.c, or fertile tlats, of this area are thus unu.sually im¬ 
portant. The climates of Cpiier Andalusia are altitudinal vari- 
ant.s of that of Lower Andalusia. The towns of the mountain and 
of the ((last are liolh, for diflen-nt reasons, toleralile in summer. 
The coastal strips ar<' notable for the mildest winter climate in 
Imrope; here are to bt* found tlie sugar-( .me. the plantain, the 
( herimoca, even (he coffet- plant, and (otton is now being reintro¬ 
duced e.\|)eriment.illy under government, control Between the j 
sub-tro|iic.il (oastal district anti the Nevada summits, lying .some j 
500 or 000 ft. below the theoretical snow-line, there is a great j 
range of climates and c-egc-tations, wliich are brought into close I 
superposition in the .Mimjarras iq.v t Nowhere, however, is j 
there significant rainf.ill in summt'r; (he only athaiitage possessed 
by Upper Andalusia over the lowlands is the availability of water 
for irrigation. 

The actessibilitv of the iiileritir bv the waterways of the Guad- 
alc|uivir (the only important river of Sixiin for navigation! and. j 
to a le-Ncr extent, of the Odiel and Rio 'rinto. together with the ' 
mineral wc'alth of the Sieriii Mort'n.i and of the plaic.iu leading i 
to Portug.il, contribiili'd to the e.irlv advance of civilization in ' 
.\ndalusia and to c.ulv c(intact vviih tiu' outside world The king- ! 
dom (if 'I'artessus perh.tps the Biblical Tarshish, nourished here 
in the latter half of the sc'cond millennium K.e.. and its port, 
of the same name, on the .\tlan(ic front served both as depot 
for the ore of Andalusia and as rnfn'Pof for the tin of northern 
lands, brought here in I'artessian ships. The Phoenicians, who 
ma>’ have* been preceded here by the (helans, established about 
1100 !(.(' a colony, Gadir, the earliest Cadiz, on a .small coastal 
i^let at some distance south, and also tap{x*d the resources of 
Andalusia at points on the Mediterranean coast (MAlaga. Adra). 
The Phoenic ians were followed- -after an interval during which 
the Fhocaean Greeks coni rolled the trade with Tartes.sus—^In* 

I he Carthaginians, w ho destroyed the Tartessian kin,gdom and 
finally establisln'd themselves tirmly in southern Spain. Anda- 


! lusia did not blossom again until, as the senatorial province of 
Baetica (which extended, however, farther north and reached east 
only (o the Linares district), it became integrally Roman, The 
brief occupation by the Vandals in the 5th century a.d., and the 
failun? of the Eastern empire to hold Andalusia as an outlier of 
the imrxrial territory in Africa, seem to illustrate the untena- 
bility of Andalusia by a power not firmly established on the cen¬ 
tral plateau of Spain. The Muslim period, beginning in 711, 
brought Lower Andalusia to the highwater mark of its history. 
Cordova, more convenicntlv situated with re.spect to the Morena 
pa.s.sc.s than the other Andalusian tow-ns, Ixcamc under the Umaiy- 
ads the chief centre of authority in the peninsula and a world- 
centre of culture. But the disadvantages, for control of the penin- 
.sula. of an administrative centre in Andalusia required to be coun¬ 
teracted by the energy of an Abderrahman III or an Almanzor, 
and with the death of the latter td’fective control 'from Cordova 
and, for the time, from Andalusia ceased. In the succeeding 
period superior local advantages of site contributed to make 
Seville outstanding among the numerous small Muslim states of 
Spain. When, after the defeat at La's Navas de Tolosa in uij, 
tlu* Muslims lost control of the Despehaperros pass, and their 
Guadiana states, now outflanked, fell to the Christians, Low-er 
Andalusia ceased to he tenable. 

The Muslim concentration in Upper Andalusia from 1257 on¬ 
wards brought that region in turn to the zenith of its historical 
destiny. Granada, dominating the Genii depression, the most 
central of the Cordillera, became the centre of authority for a 
kingdom extending from sMgeciras (0 the neighbourhood of 
Aguilas. To the loose coherence of the kingdom of Granada, re¬ 
garded as ending Arab eivilizalion, the physical isolation of the 
lotal administrative c*'ntres of Malaga, Almeria, (iuadix. Baza, etc., 
and the lack of lines of easy communicat ion coiHrihuted. 

It has been suggested, particularly by Dr. X'aughan Cornish, 
that an important mistake was made bv the Catholic sovereigns 
at the close of the reconquest in failing to recognize the suita¬ 
bility of Seville to be the capital of reunited Spain (.we artide 
Spain ). With the discovery of the new world the water front 
of Andalusia rose to a new importance. First Seville, and later 
Cadiz, controlled the .\merican trade. The tedious navigation 
of the lowest reaches of the Ciuadalquivir and the isolated 
position of Cadiz contributed to the decline of this trade in 
.\ndalusia when the monopoly was withdrawn from these cities. 
Canalization and other improvements effected on the Guadal- 
(juivir revived the foreign trade of Seville in the last quarter of 
the i()th century; the outlook to the ocean again became an im¬ 
portant factor in the life of Lower .Andalusia. The igth century 
mining revival, under foreign concessionaire companies, bremghi 
into play again another traditional factor. In Upp)cr Andalusia 
modern development is largidy a question of communications. 
During the civil war of the western half of Andalusia 

was held by the nationalists, whereas the eastern half remained 
loyalist. 

The long period of Muslim domination in Andalusia has left 
behind four great monuments—the Giralda and Alcazar of Seville, 
the Mosque of Cordova and the .Alhambra at Granada. Though 
the buildings which survico from that [xriod arc few, the impre''S 
of the Mu.dim is >till clear in the plan of cities and towns where, 
as in Cordova, later economic currents have not been sufficiently 
strong to modify it seriously, and is everywhere traceable. The 
internal arrangement of the house is derived by evolution from 
(he Arab interior. The influence of Arabic in the cverydax 
language of the common people is obvious, but it is not possible 
to assess the relative parts played by jihysical environment and 
the succe.ssivc immigrations in determining the “Gascon” tempera¬ 
ment of the peo}>lc. the physical type—dark complexioned, hand¬ 
some, graceful—and the clipped sixech and phonetic peculiarity 
of the srsrs, or sibilation of the lisped Castilian r and c. The ex¬ 
tension of the sescs in the new world is a testimony to the part 
played by Andalusia in its settlement. 

— A. Schulten, “Tartessos,” lianihurfi Vmi'. Abh. au?: 
d Cfbnt d. Ausliindskundf (Hamburg. 1922),- O. jesacn, “Su(lwe,st- 
.Anrlalusien" (Prtrrmann’s AfPthrilunfirn, Erganzungsheft No. 1S6. 
H)*’D Much information is included in the following guides prepared 
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for the XlV'th International Geological Congress (Madrid, 1026); H. 
Pacheco and Puiz de la Bellacasa, Guide Giolof^ique de Desprna- 
perros (Madrid 1020) ; D. Oruela and PL Rubio, The Mountain 
Ranges of Ronda (Madrid, 1926); H. Pacheco, La Sierra Marena et 
f.a Plainc hetique (Synthesr geologique) (Madrid. 1020) ; Pe Sierra 
Marena a Sierra Nevada by various authors (Madrid, 1926). A. F. 
Calvert, Moorish Remains in Spain (undated); Th^ophile Gautier, 
I f^yagr en Espagne, trans. under the title, A Romantic in Spain (iq2(>). 


spirits. Though ignorant of methods of making fire, they pre¬ 
serve it carefully, cook by it and make ix>ttery, 

Language. —The languages of the ten tribes of the Great 
Andaman form a linguistic group distinct from that constituted 
by the languages of the Little Andaman and the Jarawa of the 
South Andaman. The vocabularies differ conspicuously, but the 
icientilies of grammatical .‘Structure show that all arc derived from 


ANDALUSIA, a city of southern Alabama, U S.A., on the 
Central of Georgia and the Louisville and Nashville railways; 
the county seat of Covington county, and the commercial centre 
of a farming and lumbering region. The population was 5.154 in 
1950 and b.886 in 1940 by federal census. The city’s manufac¬ 
tures include shirts, pants, caskets and cottonseed oil. 

ANDALUSITE, a mineral with the same chemical compo¬ 
sition as kyanite and .sillimanitc, being aluminium silicate, ALSiO.,. 
As in sillirnanite, its crystalline form is 
referable to the orthorhombic system 
Crystals of andalusite have the form of 
almost square prisms, the pri.sm-angle 
being 89° 12'. As a rule the crystals are 
roughly de\'eloped and rude columnar 
masses arc common, these being fre- 
(juently partially altered to kaolin or 
mica. Such crystals, opaciue and of a 
greyi.sh or brownish colour, occur abun¬ 
dantly in the mica-schist of the Lisens 
Alp near Innsbruck in Tirol, and in An- 
d.'ilusia, from which place it derives its 
name. The unaltered mineral is found as 
transparent pebbles with topaz in (he 
gem-gravels of (he Min.is Novas district, 
in Minas Geraes, Hmzil. These i)ebbles 
arc usually green but sometimes reddish- 
brown in colour and are remarkable for 
their very strong dichroism, the same 
pebble ajjpearing green or reddi.sh-brown 
according to the direction in which it is 
view'ed. Such specimens m.ake very effec¬ 
tive gem-stones, the degrc'e of hardness of the mineral (H. — ;’/) 
being quite sufficient for this i)urpose. 

A curious \;iriely of andalu.site know’n as chiastolile is spe¬ 
cially characteristic of clay-slates near a contact with granite. 
The elongated i)ri.smalic crysfal.s enclose symmetrically arranged 
wedges of carbon.ueous material, and in cross-section (ser lig. 1 
.show a black cross on a greyish ground. Cross-sections of smh 
crystals are polished and worn as amulets or charms. Cry^tals 
of a size suitable for this puqjose arc found in Brittany and the 
Pyrenees, while still larger specimens have been found recently 
in South Australia. 

ANDAMANESE. The Andaman islands in the Bay of 
Bengal are inhabited by a pigmy stock. The men average 4ft. 
lOjin., the women, 4ft. 6in. They are markedly round head«(l. 
broad no.sed, with hair generally sooty black or yellowish brown. 
The skin varies in tolour Irom an inlen.se sheeny black to n•lldi.^h 
brown on the unexposed parts. 

There are two main divisions, coast and inland people, each 
divided into minor local groups with definite linguistic and cultural 
characteristics. There are no clans or exogamic units. There is 
no organized government or hereditary chief. Conduct is regulated 
by public opinion, the direct pressure of which, in small nomn<lic. 
hunting, food-collecting groups, is effective. The stages of lift- 
are marked by a scries of rites centring on food taboos. Mar¬ 
riage rites consist simply of publicly plating the bride on the 
bridegroom's lap. The encampment has separate huts for the 
unmarried—girls and boys apart, and for married couples. Four 
modes of burial are practised, tree burial being employed for 
those who are specially honoured. Dancing i.s practised, and sing¬ 
ing, individual and collective, is cultivated. Religious beliefs 
are associated with the seasonal variations, the momsoon lieing 
the prominent and regulating feature. Legends display local 
variations. Religious ritual is not organiz<rd. Men have visions 
or dreams and gain reputation as in contact with the world of 


a common .source. The phonetic -system is iin{)crfectly known, 
hut there is no s, z, sh or zh. Vowel and consonantal changes 
follow^ regularly in the .several languages. The language i.s built 
up of stems and afiixes. Simple stems are generally nouns, names 
of .simple independently existing objects. Compound .stems have 
a pretix, w^hich i.s a separable element. The prefixes show that 
the object is a part of, or intimately associated wnth, some other 
object. A pig is an independent object. It i.s a simple stem. The 
head of a pig is not a simple object. A cl.iss prefix is therefore 
required. Such objects belong to .someone; a head belongs to 
someone. A possessory prefi.x is therefore required. The class 
[jrelixes also modify the meaning of (he stem. Adjectiv'es do not 
re(|uire a possessor}' prefix but do require a class prefix. Simple 
\erb.s consist of a stem and a radical prefix and must l)e preceded 
by a personal j)ronoun. Comi)ourul wa)r(l.s contain more than 
one stem. The elements may be (i) two simple stems, (2) two 
compound stems, (5) simple stem plus compound stem. (4) 
compound stem plus simple stem. It i.s recorded that many wa)rd.s 
could not be analysed so that the methods of word formation may 
include methods not stated above. The use of .specific terms to 
tlescribe details regarded Ijy them as important is carried very 
far. Words for one and two are knowai. Finger counting is em¬ 
ployed. Ten or both hands mean all, which is also used when 
five is reached by lingers. The grammatical construction proceeds 
on logical lines. There i.s as yet no convincing proof of any reia-* 
lion.ship with other languages. 

Bull.ior;K.\JMrY.“ Sir R. Teinjilc, Census of India, vol. iii., p. 9(1, el 
srq. (1001); Anthropos, ix., pp. ^((>-52 (iqi.j): A. R. Brown, The 
Andaman Islanders, p. 495 (1922); A. Tromfietti. Elementi di Glot- 
tologiii, j)p. 15 and (igj.O; W. Schmidt. .Spraehfnmilien und 
Sprai hen Kreisr der Krde, pp. 12..' and i<>2 ( 192(1). 

ANDAMAN ISLANDS, a group of islands in the Bay of 
Bengal. Large and small, they number 204, and lie 590 mi. from 
the mouth of the Hugh, 120 mi. from Cape Negrais in Burma, the 
nearest point of the mainland. The Andamans and the Nicobar 
Islands (q.v.) together constitute a chief commissioner's province 
of British India. The extreme length of the Andamans i.s 219 mi.; 
the width is 32 mi. There are five chief islands in the group, 
so clo.sely adjoining each other (hat they have long been known 
collectively as ‘The Great Andaman.” Four narrow straits part 
these i.sland.s. Attached to the chief islands are. on the extreme 
north, Landfall Islands; Interview Island, off the west coast of 
the Middle Andaman; the Laliyrinth Island off the south-west 
(oa.st of the South Andaman; Ritchie's (or the Andaman) 
archipelago off the east coast of the South Andaman and Bara- 
tang. Little Andaman, roughly 26 mi. by 16, forms the southern 
(Xtrrmity of the whole group and lies 31 mi. south of Rutland 
Island acro.ss Duncan Passage, in whidi lie the ('inque and other 
i.^Iaiids, forming Manners Strait, the main commercial highway 
between the Andamans and the Madras toast. Besides these are a 
great number of islets lying oft the shores of the main islands. 
The land area of the Andaman Islands is 2,';o8 sq. miles. 

Topography. —The islands forming Great Andaman consist of 
a mass of hills enclo.sing very narrow vallex.s. the whole covered 
by an exceedingly dense tropical jungle.. The hills rise, cstx'cially 
on (he east coast, to a considerable elevation; the highest Ijeing 
.Saddle Peak (2,400 ft.) in (he North Andaman. Little Andaman, 
with the exception of the extreme north, is practically flat. There 
aje no rivers and few perennial streams in the islands. The 
scenery is everywhere strikingly beautiful and varied, and the 
toral beds of the more secluded bays in its harbours are conspicu¬ 
ous for their exquisite colouring. The coasts of the Anckimans are 
deeply indented, giving existence to a number of safe harbours 
and tidal creeks, often surrounded by mangrove swamps. There 
arc a number of good anchorages along the coast, and .several har- 
j bours, notably Port Blair, Port Cornwallis and Bonington. 
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A CRYSTAL OF CHIASTO- 
LITE 

A variety of andaliitite 
with black Inclutiont. The 
crystal sections, when pol¬ 
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Geology. —The Andaman islands form part of a lofty range 
of suhniarint- rnourtlairih, 700m. lung, runtdng trum Laix' Negrais 
in the Arakan \ oma range of Burma, to Achin hearl in Sumatra. 
This range .separate.*' the Bay of Bengal irorn the Andaman sea; 
and it contains much that is geologiudly tharatleiistic of the 
Arakan ^'orna, and lormations comm(ni aho to the Xkohars and 
to Sumatra and the adjacent island.s. I'he older rotks are Early 
Tertiary or l.;Ue Cretaceous, hut there are no fossils to indicate 
age. The newer rocks, common also to the Nicobars and Sumatra, 
are chiefly in Ritchie’s urthijK.lago and confain radiolarians and 
f ora m ini f era. 

Climate. —Rarely allecUd Ijy a cyclone, though within the 
influence of practically every one that l)lows m the Bay of Bengal, 
the Andamans are of the greatest importance because of the ac¬ 
curate iiitormation nlaling to the direction and intensity ol 
storms wliK li can be corumunicaUal from (licm better than from 
any otln-r p<iiiil in the bay, to the vast amount of shipping in ihi.'* 
part of the Irnijaii (nean. A well-appointed meteurologii al station 
has been e,'i.ildished at I’ort Blair .since i.sGft. Speaking generally, 
the dim.lie of the Atulamaa.s themsdve.s may be de.scribed as 
normal lor tropiial isLuwl.s of similar latitude. It is warm always, 
liut tempered by plr.ixanl sea-breeze.s; very hot when the sun i.s 
northing; irregular raiiit.dl, but usually dry during the norlh-eust, 
and very wet during the south-we^t monsoon. 

Flora and Fauna.—A .secimn of the luresl Department ot 
India was established in the Andamans in iS.S.; In the neighbour¬ 
hood of I’ort Blair J5ti s(|.mi ua.s .set apart for regular forest 
Operations, these being conducted for long by convict labour. 
The chief timber ol iixligenous growth i.s padouk 
diilbcrjiioidi's), used for buildings, boats, furniture, tine joinery 
and all purposes to which leak, mahogany, hickory, oak and a.sh 
tire applied, This tree is widely spread and forms a valuable export 
to European markets, Othc'r lirsi-class limbers are koko (Alhh- 
zia Lrbbi'k), white chuglam {Termhudia huiUita), black chuglani 
{Myristmi irya), marble or zebra wood (Diospyros kurzii) and 
satin wood {Munaya exotica), which dilfc-rs from the s.itiu-wocx! 
of C’l'ylon (Cliloroxvlon Suncti'fiia ). All of these timbers are u.sed 
for furniture and similar purposes. Among the* imported flora are 
tea, Siberian coffc-e, cocoa, Ceara rubber (whic'h has not clone 
well), Manila hemii, leak, cocoanul and a number of ornamental 
trees, fruit-trees, vc'getables and garden plants. The general 
character of the forests i.s Burmese w-iih an admixture of Malay 
types. Gnait mangrove swamps supply unlimited firewood of the 
best quality. 

Animal life is gc'nerally defuiemt throughout the Andamans, 
especially as regards mammalia, of which there are only nineteen 
separate species in .ill, twelve of these being ix-ruliar to the islands 
There is a small pig (Sus andamafinixh ), important to the food 
of the people, and a c arnivore {hiradoxurus tytlrri) ; hut the bats 
and rats constitute nearly three fourths of the known mammals. 
This pauc ity of a.nimal life seems inconsistent with the theory that 
the islands were once ronnerted with the mainland. Moreover, 
the Andaman species differ from those of the adjacent Nicobar 
Islands. Each group has its distinct harrier-eagle, red-cheeked 
I)aroquct, oriole, sun-bird and bulbul. Fish arc very numerous and 
many s|x'cics arc peculiar to the Andaman seas. Turtles arc 
abundant and supply the Calcutta market. 

The People. —The .Andaman islands arc the abode of savages 
as low in civilization as almost any known on earth. Our earliest 
notice of them is in a remarkable collection of c.arly .Arab notes 
on India and China fA.n. S51), which describes the islanders as 
cannibals who massacre ship-wrecked crews. The traditional 
charge of tannibali.^m has been very persistent; but it is entirely 
denied by the i.slander.s thcmselve.s, and is now and probably 
always has been untrue. Of their massacres of .shipwrecked crew’s. 
even in quite modern times, there is no doubt. The Andamanese 
arc probably the relics of a pigmy race that once inhabited the 
.south-east portion of .Asia and it.s outlying islands, represent a tivTs 
of which are also still to be found in the Malay Peninsula and the 
Philippines. Their antiquity and their stagnation are attested by 
the remains found in their kitchen-middens, which lead to the 
belief that the Andamans w^re settled by their present inhabi¬ 
tants some time during the Pleistocene pcricKl, and certainly no 


later than the Neolithic ago. Though all descended from one 
slock, there are twelve distinct tribes, each with its own clearly- 
defined locality, its own distinct variety of the one fundamental 
language and to a certain extent its owm separate habits. Every 
tribe is divided into septs fairly well defined. The average height 
of males is 4ft. ioj;in.; of females, 4ft. 6in. The skin varies in 
colour from an inten.se sheeny black to a reddish-brown on the 
collarbones, cheeks and other parts of the body. The hair varies 
from a .sooty black to dark and light brown and red. It grow's 
in small ring.s, which give it the appearance of growing in tufts, 
though it is really clo.sely and evenly distributed over the W'hole 
s(alp. The figures of the men are muscular and well-formed and 
generally jileasing; but the women have a tendency to stoutness 
and ungainliness of figure, and sometimes to pronounced prog¬ 
nathism. The women’s heads are shaved entirely and the men’s 
into fantastic patterns. Yellow and red oihre mi.\ed w’ith grease 
are coarsely .sinean'd over the bodies, grey in coarse patterns and 
while in tine patterns resembling tattoo marks. 'Faltooing is of 
two distinet varieties. In the south the body is slightly cut by 
women with small flakes of glass or quartz in zigzag or lineal 
patterns downw'ards. In the north it i.s deeply cut by men with 
jag-arrows in lines across the ])ody. The male malure.s when about 
fifteen years of age. marries when about twenty-.six, begins to 
age when about forty, and lives on to sixty or sixty-five if he 
n-aches old age. Except as to the marrying age, these figures fairly 
aiiply to women. 

The Andamanese are bright and merry companions, keen sports¬ 
men, but when angered, cruel, jealous, treacherous and vin¬ 
dictive and always unstable—in fact, a }xoi>le to like but not to 
trust. There is no idea of government, but in each sept thcTe is 
a head, W'ho has attained that position hy degrees on account of 
some tacitly admitted superiority and commands a limited respect 
and some obedience. The young are deferential to their elders. 
Offences are puni.shed by the aggrieved parly. Projx'rty is com¬ 
munal and theft is recognized only as to things of absolute neces¬ 
sity, such as arrows, pigs’ flesh and fire. Fire is the one thing they 
are really careful about, not knowing how' to renew' it. The religion 
consists of fear of the .spirits of the wood, the sea, disease and 
ancestors, and of avoidance of acts traditionally di.spleasing 
to them. There is neither worship nor propitiation. Honour is 
.shown to an adult when he dies by wrapping him in a cloth and 
placing him on a platform in a tree instead of burying him. At such 
a time the encampment is deserted for three months. The only 
known weaports are bows, which differ altogether with each group, 
hut the same two kinds of arrows arc in general use: ( i) long and 
ordinary for fishing and other purposes; (2) short with a detach¬ 
able head fastened to the shaft by a thong, W'hich quickly brings 
pigs up short when shot in the thick jungle. Bark provides 
material for .string, while baskets and mat.s are neatly and stoutly 
made from canes and buckets out of bamboo and wood. None of 
the tribes ever ventures out of .sight of land, and they have no 
idea of steering by sun or stars. The Andaman languages are ex¬ 
tremely interesting from the philological standpoint. They arc 
agglutinative in nature, show’ hardly any signs of symtactical 
growth though every indication of long etymological growth, give 
exprc.s.sion to only the most direct and the .simplest thought, and 
are purely colloquial and wanting in the modifications always nec¬ 
essary for communications by writing The sense is largely eked 
out by manner and action. 

For many N'cars the Andamans have been the scene of a highly 
organized ^xnal settlement to which life convicts and long-term 
convicti, from India were sent; this was the “transportation” of 
the Indian penal code. The capital of the settlement is Port 
Blair, where a chief commissioner resides, in charge of the An¬ 
daman and Nicobar Islands province of British India. He has a 
staff of assistants and overseers, mostly European.s. and there is a 
garrison of British and Indian troops and a battalion of Indian 
military police. The purpose of the settlement is largely re¬ 
formative. After a period of graduated labour, the well-behaved 
convict is given a ticket-of-leave and becomes self-supporting. He 
can liw in one of the villages comprised in the settlement, farm, 
keep cattle, marry if he is single, or send to India for his fam¬ 
ily; but he must not leave the settlement or be idle. His children 
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receive elementary ctlucalion; and there is ample hospital ac- 
conimcKlation thruughiiut the settlement. With approved conduct 
be may be released and sent home after 20 to 25 years of total 
“transportation.” In 1926 the Indian gowrnment initiated a new 
policy which envisaged the gradual abandonment of the penal set¬ 
tlement in the Andamans. It was decided that henceforth only 
those convicts would lx* sent to the islands who might volunteer 
to do so, the purjMse being to encourage the development of a 
free colony of persons who would, after the terms of their sen¬ 
tences had expired, make the Andamans their permanent home. 
There was a considerable relaxation of the former restrictions on 
life in the settlement, the ticket-of-leave system being much ex¬ 
tended and the convicts given occupancy rights over the land 
which they had cultivated. At its maximum, the total convict 
[Kjpulation of all grades in the Andamans was in the neighbour¬ 
hood of 12,000. By 1931 this figure had decreased to less than 
8.000, and in 1941 there, were only 6.105 convicts, of whom 1.207 
were on ticket-of-leave and supporting themselves. The large 
free-bom population also making the island their home included 
a number of returned emigrants from Natal who elected to settle 
there and Karens who were brought in for fore.st work. Excluding 
the aborigines, of whom there were only 62. in 1941 the total , 
population of the .\n(l:imans was 2t.3i6. 

HISTORY 

Andaman first appears distinctly in the Arab notices of the oth 
century. But it seems possible that the A};athoH daimottos 
71 CSOS (Good Spirit Island) of Ptolemy was really a misunder¬ 
standing of some form like A^dnmdfi. The islands are brielly 
noticed Marco Polo (who probably saw without Gsiling them), 
under the name An^amanain, seemingly an Ar;d)it dual, “The 
two Angamans,’’ with the exaggerated but not unnatural picture 
of the natives, long current, as dog-faced Anthropoj>hagi. Another 
notice occurs in the story of Nicolo Ctinti (r. 1440), who explains 
the name to mean “Island of Gold." and sjM'aks of a lake with 
peculiar virtues as existing in it. The name is probably derived 
from the Malay llnndunwn, coming from the ancient Hanuman 
(monkey). Later travellers repeat the stories, too well founded, 
of the ferocious hostility of the pt*ople. In Sept. 1780 Captain 
Blair, acting under instructions from the Government of Bengal, 
established a penal colony, associated with a harbour of refug(! 
on Chatham Island, in the south-east bay of the Great Antiaman, 
now called Port Blair, hut then Port Cornwallis. Two years later, 
urged by Admiral Cornwallis, the Government transferred the 
colony—together with its name of Port Cornwallis—to the north¬ 
east part of Great Andaman, where a naval arsenal was to he 
established. But the scheme did ill; and in 1796 the Government 
put an end to it. In 1839, Dr. Heifer, a German savant employed 
by the Indian Government, was attacked and killed in the island.s. 
In 1844 the troop-ships “Briton” and “Riuinymede” w'cre driven 
ashore there. The natives showed their usual hostility, killing all 
stragglers. Outrages on shipwrecked crews continued so frequent 
that the question of occupation Wius revived, and in 1855 a project 
was formed for a settlement and a convict e.stablishmcnt. This 
scheme was interrupted by the Indian Mutiny of 1857, but as soon 
as the revolt was broken, it became more than ever urgent to 
provide such a resource, on account of the great number of pri.son- 
ers falling into British hands. Lord Canning, therefore, despatched 
in Nov. 1857 a commission, headed by Dr. F. Mouat, to examine 
and report. The commission reported favourably, selecting as 
a site Blair’s original Port Cornwallis, but avoiding the vicinity 
of a salt swamp which seemed to have loeen pernicious to the old 
colony. To avoid confusion, the name of Port Blair was given 
to the new settlement, which was established in the beginning 
of 1858. For some time sickness and mortality wore excessively 
large, but the reclamation of swamp and clearance of jungle on an 
extensive scale by Col. Henry Man (1868-70) was ultimately suc¬ 
cessful. The Andamih colony obtained a tragic notoriety from 
the murder, by a Mohammedan convict, of the viceroy, the carl 
of Mayo, when on a visit to the settlement on Feb. 8, 1872. In 
the same year the two groups, Andaman and Nicobar —the occu¬ 
pation of the latter having been forced on the British Government 


in 1869 by the continued oulrage.s uix)n vessels—were united 
under a chief commjs.sioncr re.siding at Pori Blair. The use of 
the i.slands as a penal settlement was abandoned gradually after 
; 1926 and colonization by frt'c men encouraged. In 1942, during 
I World War II, the Andaman Islands were occupied by Japanese 
forces. 

Bibliography.—M. V'. Portnian, Notes on the Languages of the 
South Andaman Group of Tribes, (Calcutta, iSoRL and /ffvfory of out 
Relations ivith the Andamanese (Calcutta, 1890I : 8 ir Richard C. Tem¬ 
ple, The Andaman and Nicobar Islands (Indian Census, 1901); C. B. 
Klo.ss. In the Andamans and Nirobars (1908); .\. R. Brovni, J'kr An¬ 
daman Islanders (1922); E. H. Man and J. Ellis, 0 » the Aboriginal 
Inhabitants of the Andaman Islands (reprint, from Jour. AntbropoJ. 
Inst , 1032): “Andaman Islands,” Far East RrX'. (May 1940) annual 
Administration Report of the Chief Commissioner. 

ANDAMENTO (Hal ), a musical term .signifying the longer 
and more e.vtemled tyjx of fugal subject, as distinguished from 
that of the shorter and more compai t kind, or soggetlo, con.sisting 
of a .single brief theme. By Cierrnan writers however the term 
is more often applied, not to .a fugue’s subject matter, but to its 
episode.s—another instance of the confu.sion of practice so often 
prevailing in the case of musical terminology. 

ANDANTE, a musical term to indicate pace, coming between 
adagio and allegro; it is also used of an indeix'ndcnt piece of 
music or of the slow movement in a sonata, symphony, etc. The 
diminutive form aiulaatino is used, confusingly enough, to signify 
both less slow and Jess fa.st. 

ANDAQUIAN, a small independent linguistic stock of South 
American Indians, so called from the Andaquis, its most important 
tribe. The Andaquis live on the ea.stern slope of the (.'ordillera 
Oriental in southern ('oloml)ia, on the Frngua and Orteguaza 
rivers, which form the sources of the Caqueta. They are said to 
have formerly lived on the western slope of the range, on the 
headwaters of the Magdalena and between it and the Suaza. In 
this region the remarkable ruins of San Augustin are located. The 
.\ndaqui.s are a warlike folk, and are but little known. 

See M. M. Albis, Los Itulios del Anduijui (Popayan, 1855), 

ANDERIDA, an ancient Roman fort at I’evcnsey, near 
Eastbourne in Su.ssex (England), built about a.d. 300 as part of a 
.scheme of land-defence against Saxon pirates; repaired probably 
by Stilicho, about a.d. 400; and utilized by William the Con¬ 
queror for a Norman castle. Its massive Roman enceinte still 
stands hut little damaged. 

ANDERMATT, a Swiss health resort and centre for winter 
sports, lying at a height of 4,700ft. at the fool of the Giirschcn, in 
the Urseren valley. The settlement is tirst mentioned in the 14th 
century, but remained unimportant until the ojxning of the St. 
Golthard railway from Lucerne to Milan in 1K82. It now ranks 
among the most famous Alpine resorts. Andcrmatt is also the 
chief military station of the St. Gotlhard pass in one of the most 
elaborately fortified valleys in Eurofx. 

ANDERNACH, a town in Rhenish Prussia, Germany, on 
the left hank of the Rhine, 10 mi. N.W. of Coblenz. Pop. (1939). 
14,065- Antunttacum , the Roman frontier station, was founded by 
Drusus. In 1109, Andcrnach received civic rights; in 1253 
joined the confederation of the Rhine cities, and was the most 
southern member of the Hanseatic league. In 1794, Andemach 
passed to France, but in 1815 was ceded, together with the left 
bank of the Rhine, to Prussia. It possesses old walls, a Roman¬ 
esque parish church (12th century), a watch tower on the river 
and a Renai,ssancc town hall. A famous crane, for lading mer¬ 
chandise, dates from J554. Mat-making is one of the chief in¬ 
dustries, and millstones of the local lava and tufa are exported. 
This product was much used by the Dutch in the construction of 
their dykes. 

ANDERSEN, HANS CHRISTIAN (riio5-i875). l^anish 

poet and fabulist, was born at Odense, in Fiinen, on April 2, 1805. 
He was the son of a sickly young shoemaker of 22 and his still 
younger wife; the whole family lived and slept in one little room. 
Andersen very early showed signs of imaginative temperament, 
which was fostered by the indulgence and superstition of his 
}^rents. In 1816 the shoemaker died and the child was left en¬ 
tirely to his own deviceSi He ceased to go to school; be built 
himself a little toy-theatre and sat at home making clothes for 
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his j)U()iK ts nnd nsidiiiK .-ill the pl.iys that he (ould borrow; among 
them were those of Hniberg and Shakespeare. At Easter 18 iq 
he was confirmed at the (hurch of St. Knud, OeJense, and Iw'gan 
to turn his thoughts to the future. It was thought that he was 
t>e.st fitted to fie a tailor; but as nothing was settled, and as 
Andersen wished to be an opera-singer, he took matters info his 
own hand and .started for Coiienhagen in Sept. j8if). There he 
wa.s taken for a lunatic, snubfied at the theatres, and nearly 
reduced to starvation; but he was fiefriended fiy the musicians 
Christoph VVeyse and Silioni, and afterwards tiy the poet I'rederik 
ffoegh Culdberg (1771-1852). His voice bailed, but he was ad¬ 
mitted as a dancing pu{>il at the Royal Theatre. He grew idle 
and lost the favour of Guldberg, liut a new patron appeared in 
the person of Jonas Collin, the director of the Royal Theatre, who 
became Ander.sen’s life-long friend. King I'rederick \'l. was 
interested in the strange boy and sent him for some years, free 
of charge, to the great grammar-school at SIagel.se. liefore he 
started for school he published his first volume. The Ghost at 
Piiluatokr's Grave (1822). Andersen, a very backward and un¬ 
willing jHipil, actually remained at Slagelse and at another .school 
in Elsinore until 1S27; these years, he .said, were the darkest and 
bitterest in hi> life. Collin at length conMmted to considi-r him 
educated, and Andersen tarnc* to Copenhagen. In iSjcj he made 
an ap|ireciablc success with a fantastic volume entitlc-d ,1 Jonruey 
on Foot fmm Holman's Canal to the East Point of .Dm/gcr, ami 
he published in the same .season a farce and a book of poe ms, 
llc! thus suddenly came into re(|uest at the moment when his 
Iriencls had decided that no good thing would ever come out of his 
early eccentricity and vivacity. He made little further progress, 
however, until 18;^^, when hc’ reccicc-d a small travc'lling stipend 
Irom life king and made the first of his long European journeys. 
-\t Le Lode, in the jura, he wrote A innate am! /hr Merman; and 
in Oct. i.Syj hc arrived in Rome. I'.arly in i8s5 AndcTsens 
novcrl, 7 'hr ImfmoviMttorr, appeared .ind achic'ved a real success; 

I he iiocM’s troiililes were at an end at last. In the same yc-ar, 

I 8-’,5, lh(‘ earliest instalmc-nt of Andi'r.scm's immortal Pairy Tales 
( f'.ventyr) was publishc-cl in {'opc'iihagen. (,)lhc-r parts, complc'liiig 
llie first \c)lume. ap[)earecl in 1850 and 18^7. I'he value of these 
stories was not at first perceived, and they sold .slowly. Andersen 
was more .successful for the time being with a novel. O.T., and a 
volume of .sketches. In San den; in iSy; he produced the best of 
his rom.inces, Only a Fiddler. He then turned his attention, with 
but epherneriil succes.s, to the thcMtre. but was rc'called to his true 
genius in the charming mi.sec llanies of i8.;o and 1842, the Pietiire- 
liooh without l*ictnres and .1 Poet’s Pazaar. Mc*anwhile the fame 
of his Fairy Tales had bc'cn sic'aclily rising; a second series began 
in iSpS, a third in 1S45. Andersen was celebrated throughout 
Europe, although in Denmark itself there was still some resistance- 
to his prete nsions. In June 1S47 he paid his first visit to 1 -diglancl 
and enjoyed a triumphal social success; when he left. Charles 
Dickens .saw him oil from Ramsgate pier. Alter this Andersen 
continued to publish much; he still desired to excel as a novelist 
and a dramatist, which he could not do, and he still di.sdainc'd 
the enchanting Fairy Tales, in the composition of which his 
uniciue genius lay. Xeverthele.ss, he continued to write them, 
and in 1847 and 184S two fresh volumes appeared. After a long 
silence Ander.sen published in 1857 another romance, To hc or 
not to be. In 1804, after a very interesting journey, he issued 
one of the be.st of his travel-book.s, In /Spain. His Fairy Talcs 
continued to apjiear, in instalments, until 1873, when, at Christ¬ 
mas, the la.st stories were published. In the spring of that year 
Andersen had an awkward accident, falling out of bed and severely 
hurting himself. He was never again ejuite well, but hc lived till 
.\ug. 4, 1875. when he died very’ peacefully in the house called 
Rolighed, ne.tr CojK’nhagen. 

Bimi UKikAeiiv, ('olloctod editions of Andersens works were pub¬ 
lished in Cotx-nhagen in 3.1 voLs. (1854-7C)) and in 15 vols. (1876-Ho). 
llu* lairN tales were translated into nearly every EurojH-iin language, 
and the English editions are very numerous. For his life, see his auto¬ 
biography, The Story oj My Life (185s; Emg. trans., 1871), and R. N. 
Bain, Hans Christian Andersen, a Biography (1895). (E. G.) 

ANDERSEN, HANS NIELS (1852- ), Danish ship¬ 

owner and merchant, was born at Nakskov in poor circumstances. 


He went to .sea and in 18S4, ha\ing gained experience by trading 
: with the hiast, hc founded the business of Andersen and Co., at 
Bangkok, opening in 1894 a branch house in Copenhagen. In 
1807 he establi.shcd at Copenhagen Dct Oestasiatiske Kompagni 
(The East Asiatic Company) w’hich soon became the largest 
commercial enterprise in Denmark and one of the few Danish 
undertakings of world-wide renown. In 1012 at Copenhagen, the 
company launched the first large motor-ship. Owing to hi.s 
powers of administration and his extensive connections he ren¬ 
dered important services to his country during World War 1. 

See A. Eraenkel, Verdm nied dansk Maul filer Danmark med Ver- 
[ drnsinaal (1916). 

ANDERSON, ADAM (1692-1765). Scots economist and 
writer on commercial history. He wa.s a clerk for 40 years in the 
South Sea House and was reported to have been one of the trustees 
for establishing the colony of Georgia. In 1764 he [lublished a 
monumental work in 2 volumes, /l;i Historical and Chronological 
Deduction of the Origin of Commerce from the Farliest Accounts 
to the Present Time, Containing an History of the Great Commer¬ 
cial Interests of the British Empire. The work is a testimony of 
prodigious industry, though much of it is untrust worth)’. Anderson 
exposed several of the (ommon fallacies in the (-conomic. docirine 
of his lime. His work was consulted by Adam Smith and portions 
of it were included in David Macplierson's Atnuds of Commerce 
( iSo^t. .Ander.'.on died in London on Jan. 10, 1765. 

ANDERSON, ALEXANDER (1775-1870), Jiioneer Amer¬ 
ican wood engraver, was born in New York city on April 21, 1775, 
the son of a printer. At tin; age of 12 he made his first attempts 
at engraving without iiistniciion by observing the work of jewel¬ 
lers and other artisans. Among his earliest effort.s were 
anatomical figures in medical works cut with a pocket-knife in 
plates made by rolling out pennies. In 178(1, in comiiliance with 
bis father's desire, he began the study of medicine and continued 
until he graduated at the medical departmciit of Columliia col¬ 
lege in 1796. Hut throughout this period he maintained an aetive 
interest in engraving. In 17<)3. upon seeing wood engravings In- 
Thomas Bewick (q.v.). he olilained boxwood blocks, desigiu'd 
bis own tools, and produced the first wood engravings made in the 
United States. In 17114 he illustrated with wood engravings the 
book entitled Looking Glass for the Mind. I'pon the lo.s.s of liis 
entire family from yellow fever in 1708, he withdrew from med¬ 
ical practice and devoted himself entirely to engraving. At first 
he used both metal and wood, but after 1820 he confined his work 
almost exclusively to wood engravings. Hc illustrated numerous 
book.s, chiefly after Engli.sh originals, and produced during his 
long life an enormous volume of w’ork. At the age of 93 he cut 
a series of pictures for Itarker’s Historical Collection of Sew 
Jersey. He was also a skilled miniature piainlcr and executfd 
numerous portraits. Widely known are his illustrations for Web¬ 
ster’s Elementary Spelling Book; engravings for Shakespeare’s 
plays; Holbein’s Dance oj Death, published as Emblems of Mor¬ 
tality, and some 300 cuts for Bewick’s Quadrupeds. Entirely 
self-taught, he became the “father of wood engraving in the 
United States.” He died in Jersey City, N.J., Jan. 18, 1870. 

Sir H. J. Lossing, Memorial .iddrrs'i on .lUevanaer Ander.'son (1872), 
aiul E. M. Burr, Life and of AU.xandcr Anderson (1893). 

ANDERSON, SIR EDMUND (1530-1605), English law¬ 
yer. descended from a Scotti.sh family settled in Lincolnshire, wa.s 
iiorn in 1530 at Flixborough or Broughton in that county. Hc 
look part in all the leading state trials which agitated Elngland 
during the latter years of Elizabeth’s reign. Though a great law¬ 
yer and thoroughly impartial in civil cases, he was notorious for 
his excessive .severity and harshness when presiding over the trials 
of catholics and nonconformists; especially in those of Sir John 
Perrot, Sir Walter Raleigh, and John Udall the puritan minister. 
Anderson was also one of the commissioners appointed to try 
Mary queen of Scots in 1586. He died on Aug. i, 1605, at 
Exporth, Bedfordshire. 

ANDERSON, ELIZABETH GARRETT (1836-1917). 
English physician, and pioneer in the professional education of 
Englishwomen, daughter of Newson Garrett, of Aldeburgh, Suf¬ 
folk. She was born in 1836, and was educated at home and at a 
private school. In i860 she resolved to study medicine, an un- 
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hcarci-of procedure for a woman in those days, and one which 
was regarded by old-fashioned people as almost indecent. Miss 
Garrett managed to obtain some more or less irregular instruc¬ 
tion at the Middlesex hospital, London, but w-as refused ad¬ 
mission as a full student there and at many other schools to 
which she applied. Finally she studied anatomy privately at the 
London hospital, as well as with some of the ])rofessors at St. 
Andrews University, and at the Edinburgh Extra-Mural school. 
She had no less difficulty in gaining a qualifying diploma to 
practise medicine. London University, the Royal Colleges of 
rhysicians and Surgeons and many other examining bodies re¬ 
fused to admit her to their examinations; but in the end the 
Society of Apothecaries. London, allowed her to enter for the 
License of Apothecaries’ Hall, which she obtained in 1865. In 
iSoo she was appointed general meilical attendant to St. Mary’s j 
dispensary, a London institution started to enable poor women j 
to obtain medical help from qualified practitioners of their own ; 
sex. _ _ j 

The dispens.'irv soon di'N'elopcd into the New Jlo^|Jilal lor 
Women, and there she worked for more than 20 years. In 1S70 ! 
she obtained the Paris degree of M.D. In 1871 she married | 
J. G. S. Anderson (d. 1007), a London shipowner, but did not | 
give up practice. She worked steadily at the development of the j 
Xew Ho.spital. and also from JCS74 at the creation of a comjilele 
school of medicine for women in London. London University 
admitted women to the medical degrees from 1S77 onveard.s. 
Both institutions have since been suitably housed and equipped, 
the Xew Hospital, now the Elizabeth Garrett Anderson Hospital, 
being worked entirely by medical women, and the schools (in 
Hunter .strec't, f\.( .). In 1.897 F. (iarrc'tt Anderson was electecl 
(ircsident of the East Anglian branch of the British Medical 
Association. Jn looS .she was elected (the first woman) mayor 
of Aldehurgh. The movement for the admission of women to 
the medical prufe.'^sion, of which she W’as the indefatigable jiionccr 
in England, has extended to c\ery civilized country. She died at 
Aldeliurgh, Sufiolk Dec. 17 1917. Her son, .Sir Alan Garrett 
■Anderson (b. 1877), shi|)owner. has been a director of the Bank 
of England and vice-iiresiderit of the International Chamber of 
t’oninieviC-. Her cl.uightcr Dr. Louisa Garrett Anderson ( 1873 
[043), continued her mother's work for the advancement of 
women. She took an active jiart in the suffrage movement. 
During the war she was joint organizer of the Women’s Ho.spital 
Corps and (1915-18) chief surgeon of the military hospital at 
I'ixlell street. 

I'hrre is an e.xcelicnt account of Mrs. Garrett AndcMsonV early 
^(rii;:eles to secure a place in the medical profr.ssioii in Harhai.i 
Sirplicn’.s J'.ttiily Paiirs and (iirlon CoUckc (1927), in whirh many 
of Miss G.iiTclt's Icllcis are gi\en. But the m«»st important source 
is her sister Dame Millieent E.'iwcett's aatohiography, ft luft / remrm- 

hcf ( I ()J4 ) . 

ANDERSON, JAMES (Thhj-J 74S). Siottish genealogist, 
auticiuary and hisionan. was born at Edinburgh on Aug. 5, 

Just before the union the Scotli.sh parliament commissioned him 
to jircjiare for pulilication what remained of the jiublic records of 
the kingdom. The work was not completed at his death in 1728. 
The book wa.s published fiosthumously in 17319. edited by Thomas 
Rucldiinan, under the title Si'lectits Diplomatum ct Numhmatiim 
Sevtiae TIuMtnnis. Soon after his death, the numerous plates, 
engraved by Sturt, were sold for Xs.fo. These plates are now lost 
and the book has become exceedingly sc.irce. Anderson died on 
•April 3. 17-8. 

ANDERSON, JOHN (17.T>-I79r)). Scotti.sh natural philo¬ 
sopher, born at Koseneath, Dumbartonshire, was a professor of 
natural philosophy in the University of Glasgow. He devoted 
himself particularly to the application of science to industry, 
instituting courses of lectures intended esi)ecially for arthsans, 
and he bequeathed his projierty for the foundation of Anderson’s 
College, now merged in the Glasgow and West of Scotland Tech¬ 
nical College. He died in Glasgow on Jan. 13 I7()6, His Institutes 
of Physics, published in 1786, went through five editions in ten 
y :*ars. 

ANDERSON, MARY (1859-1940). American actress, was 
born in Sacramento (Calif.), on July 28. 1859. Her father, an 
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ofiicer in (he Confederate service in the Civil War died in 1SO3. 
She was educated in various Roman Catholic institutions, and at 
the age of 15, with the advice of Charlotte Cushman, began to 
study for the stage, making her first ai)|H’arance. at the age of 16, 
in Louisville (Ky ) as Juliet, in 1875. Her remarkable beauty 
created an immediate success, and she played in jjll the large cities 
of the Cnited States with increasing popularity. Between 1883 
and 1.889 she had several seasons in London, and was the Rosa¬ 
lind in the ix'rformance of You Like It which oixuieil the 
Shakespeare Memorial theatre at Stratford-on-Avon. Among her 
chief parts w’erc Galatea (in W. S. Gilbert’s Pygmalion and Cudn- 
Clarice (in his Comedy and Tragedy, WTitten for her), Her- 
mione. Perdita, Lady Macbeth and Ion (in Noon Talfourd’s Ion). 
In iSSc) she retired from the stage and in t8(>o married Antonio 
lie Navarro, and setlli'd in England. 

See William Winter’s Sta^e Life of Mttry Ander.son (1H86), and her 
own .1 I'fie Mevionts (iSgt)). 

ANDERSON, RICHARD HENRY (1821-1870). Ameri- 
lan soldier, w.ts horn in South Carolina on Oct. 7, 1821. He 
gudiiated at We.'*! Point in 1842, and won the brevet of first 
lieutenant in the Mexican War, becoming first lieutenant in 1848 
and caidain in 1855. and took jiart in the following year in the 
Kansas troubles. At the outbreak of the Civil War in iSoi he 
entered the Confeilerale service a.s a brigadier general, being jiro- 
niuted major general in August 1802 and lieutenant general in 
May iS()4. E.xcepl for a few' months .spent with the army under 
Bragg in 1802, Anderson’s service was W'holly in the Army of 
Northern A’irginia. Cndcr Lee and Longstreet he served as a 
divisional commander in nearly every battle from iS<)2 to 1864, 
winning .speci.il distinction at Chamellors\ille and (ietty.sburg. 
When Longstreet was wounded at the battle of the Wilclerncss, 
Andervon succeeded him in command of the ist corps, w'hich he 
led thereafter. His service's at the lialtle c)f .'Spotsylvania iq.v') 
we re most important. He rc'maini'd with the arm}’ as a corps com¬ 
mander to the clo.se of the; war, after W'hich he retired into private 
life. He dic'd at Beaufort lS.('. i.oii lunc .’O, 1879. 

ANDERSON, ROBERT (1750-1830), Scottish author and 
critic, wa.s born at Cariiwath. l.anarksliire, Jan. 7 1750, and died 
at Edinliiirgh I’cb. 20 1830. His principal work was his edition of 
Thr n (ir/o.v of the Briiish Poets, xvith Prefaces nioe,raphical and 
Critical ( i 7112-1S07 ). 

ANDERSON, SIR ROBERT ROWAND (iS34-n)-i), 

British architect, wa.s born at 1 orres in 1834, the son of a solic¬ 
itor. He dit'd in Edinburgh on June 1 i(j2i. He was educated 
i at Edinburgh and entered the Royal Engineers, where he received 
hi.s first training as a clniiightsman. His first, important work 
was his succe.ssful dc-sign for the Edinburgh Medical Schools 
(1875), •'•nd this was follcjwed by a succession of inqiorltmt com¬ 
missions, including the ConsiTvative club, lulinburgh (1883), 
the dome of Edinburgh University (i88()) and the Scottish 
National Porlndt (iallery ( iS.St>-8S). He also successlully carried 
out :i series of restorations of .Si ottish cathedra Is,, including tho.se 
I of Dunblane cathedral, IViisley abbey, Culross abbey and the 
interior of Dunfermline abbey. In 1901 he was selected to 
superintend the alterations which were being carried out at 
Balmoral Castle; in icp.? he was knighted. 

ANDERSON SHERWOOD (i s 7()~j 9.41), American author, 
wa.s born in Camefen. (J . .''^ept. 13, 187(1. His family was poor and 
his echicalicjn meagre. After trying various occupations he W’ent to 
Chicago, where he worked with an advertising agency. His first 
' novel was Mindy McPherson's San (!9i6». In 1921 he was 
' awarded the Dial prize of li?2.ooo. He thereafter publi.shcd .several 
novels, Marching Men (1917), Poor White (1920), Many Mar¬ 
riages (1922) and Dark Laughter ( 1925); short story collections, 
Winesburg, Ohio (1919), The Triumph of the Egg (1921) and 
Horses and Men (1923); a book of Whitmanesque verse, Mid¬ 
American Chants (iqtS); the autobiographical Tar — A Mid- 
West Childhood (1926) and A Story Tellers Story (1924); and 
Sherwood Anderson*s Notebook (1926); also Hello Towns 
(1929); Beyond Desire (1933) and Kit Brandon (1936). He 
bought several country papers in Virginia and became an editor. 

Mr. Anderson’s fiction, psychological in interest and sombre 
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in tone, is striking as an attempt to express the evolution and 
inarticulate longings of industrial America. 

— S/ir VnoKTaphtca) ami critical articles by Paul Rosep- 
fftJcl and R. M. r>oveU in the Dial, Jan. loaz, and "Sherwood Aiulerson, 
Corn-Fed Mystic, Historian ot the Middle Age of Man," in Harry 
Hansen’s Afid-lVal Portrailx (19^3). 

ANDERSON, n city in the northwestern part of South Caro¬ 
lina, U.S.A.; tlie county seat of Anderson county. It is on four 
i run scon tineat;U hiKhways, and is served by the Blue Ridge, the 
C luirleslon and We.stern Carolina and the Piedmont and North¬ 
ern (electric ) railways. Between hjoo and 1910 the population 
increased from 5,498 to 10.570, and in 1940 it was 19,424. 
Anderson is the centre of important cotton manufactures. Hydro- 
cdectric; f>ovver is available in practically unlimited amounts. In 
I he cilv- and county there are 21 textile plants, repre.senting an 
investment of $25,000,000; with an aggregate of about 750,000 
spincih's and 15.000 looms; manufacturing print cloth.s, sheets, 
outing flannels, cjress gocnls, p> jainu checks, lawms, cluck.s, .shirt¬ 
ings. drills, twills, fine combed and coarse yarn.s The city has in 
addition 50 or 60 diversified manufacturing plants. 

Anderson was settled in 1827. Anderson junior college, a coedu¬ 
cational institution, was esiuhlished in T929. About 16 mi. N.W. 
is Ckmson agricultural college, on the Fort Hill homestead of 
John C* Calhoun, which, with other property, was f>e(iueathed to 
the state for the purpose by Thomas (F Clemson (1807-8S), the 
husband of Calhoun’s daughter, Anna Maria. The college was 
opened in 1893; ^^>40 it had an enrollment of 2.315. The 

students live in barracks, under military discipline, and wear a 
uniform. An infantr\' unit of the Reserve Officers’ Training Corps 
is maintained by the war department. 

ANDERSON, a city of Indiana, U.S.A., on the west fork of 
tl«‘ White river, about .38 mi N.E. of Indianaiiolis, in a rich wheat 
and corn-producing region; the county seat of Madi.son county. 
It is served by the Big Four and the l\‘nnsylvania railways, by 
the Central Indiana (for freight only) and by the Indiana rail¬ 
way Pop, (1940) 4i.5'/2. Its imporiaiue as a manufacturing 
cenire dates from the cliscovery of natur.il gas in the vicinity in 
1.S87. In i()40 it had lOb factories, manufacturing 17b different 
products. The principal manulac tures are automobile starting, 
lighting and ignition s>stems; auU)mof)ile horns; wiring harnes.N; 
ignition locks; autom.itic carburettor controls; storage batteries 
and pistons; head, signal and towl lamps, hub caps and buinpei 
guards: playground equipment; corrugated bo.xes and shipping 
cartons; glass-working machinery; cold rolled strip stead; gas 
regulators; engine governors; immps; insulated copj>er wire; 
files; wire fencing; floor tile; stoves; bed and auto-seal springs; 
siiiiate of soda; house drc.s.ses. aprons and lodge regalia. Property 
valuation in 1940 was $34,('73.570. Anderson was founded in 
i.Ht 2 on the site of an Indian village; incorporated, 1S65 

ANDERSONVILLE, a village of Sumter county, Georgia, 
C.S.A.. on the Central of Georgia railway, about 60 mi. S.W. of 
Macon The populalioji in i(>4o was .mi. From Nov. 1863 until 
the close of the Civil War a (’’onfederale military prison was main¬ 
tained in an ojx'n stockade of 2(>l ac. m ar the village. The sufter- 
ings of the ]>risoners—'from congesticni, insutTu ient food, exposure, 
pollution of the walc'r supj'ly and diseasc'--\vere terrible. Gf the 
49>485 prisoners received during the war, about 13.000 died. The 
prisoners’ burial ground was made a nation.il cemetery. It con¬ 
tains 13.737 grave.s. of which 1.040 are marktai “unknown.” Fed¬ 
eral park is maintained on the pri.son site- mljoining the cemetery. 
.•\ nu‘morial roslruni was built by the government in i()4i. 

There is an initialtial account ot the Andc'r-onvnkr prison in James 
F. Rhode's, ///'tery e/ I he I'nited Stairs (1004). vol. v. The partisan 
acTomits are numerous; srr, for lastanee. A. C. Hamlin, Martyrin: 
or, AndrrsonvUle (liciston, 1866); and R. R. Stevenson, The 

Southern Side; or AntkrsimviUe /V/.von (IlalLimore, 1870). 

ANDES, the name applied to the gn^at mountain systent 
which extends the full length of the western part of South Amer¬ 
ica. The origin of the name iis obscnire. It has been suggested 
that it is derixed from the QHechim word for cast, a name 
applied by the (Juechua lotiians to the range east of Cuasco, Other 
suggested origins of tho name are the Qinfchua words OHtasuya, 
region of metal, or anta, copper. The term “Cordilleia of the 


Andes” is sometimes erroneously used as a name for the whole 
Andean system, and in South American nomenclature is often 
applied to the most important range of a given section of the sys¬ 
tem. From its original form, '“Uis Cordilleras de los Andes,” a 
term applied by the Spanish conquerors to the series of parallel 
ranges of which the Andes appeared to be composed, is derived 
the pre.scnt widespread use of the w'ord “cordillera,” meaning an 
extensive mountain range or system of ranges. 

The Andes are narrowest at the southern end and broadest in 
the central or Bolivian section and at their northern end, where 
they divide into four distinct range.s. In Ticrra del Fuego their 
trend is nearly east and w’cst; on the mainland the trend is north 
and south as far north as Lat. 18° S., where, in one of it.s two 
broadest sections, the system turns westward to form an almost 
semi-circular curve convex to the west and follows the configura¬ 
tion of the west coa.st as far north as southern Colombia. There 
it spreads out into three distinct ranges, the easternmost of which 
again divide.s into two range.s, one of which forms the northern 
section of the Venezuela-Colombia boundary while the other 
cros.ses the boundary south of Lake Maracaibo and extends norlh- 
ca.stward toward the Carilatieun sea. 

The Patagonian Andes. —Until recently the dominating fea¬ 
ture of the entire Andean system W'as pictured as a great mountain 
barrier, with a well-ildinecl crest line of lofty peaks which i oin- 
cided with (he w’ater-divide between the Pacific and Atlantic drain¬ 
age systems, and effectively seixiraled them from each other. As 
late as 18H1, when the Governments of Chile and the Argentine 
republic signed a treaty in which their common boundary was de- 
lini'd, they de.siribed it as following the highest crest of the 
Andes, which formed the water-divide between the Atlantic and 
Pacific oceans. When the demarcaiion of this boundary was 
undertaken it was found that throughout the greater part of the 
cordillera the topography did not correspond to the conception of 
it on which the treaty wais based. South of lat. 38“^ S. the Andes 
W’ere found to be, not a simple ridge, but a broad zone, from 25 
to 40m. wide, of mountain chains and narrow valleys. The higher 
summits shilt back and forth from one chain to another and do 
not, except in a general w.iy, mark the water-divide. These sum¬ 
mits ri.se above a broad base, represented by high valleys and 
broad pa.s.ses. to an average elevation of about 6,500 feet. Few are 
lower than (his average altitude, and only individual peaks exceed 




ANDERSONVILLE PRISON WITH THE QUAGMIRE AND CROWDS OF HUTS 
AND MEN BEYOND. OWING TO THE TERRIBLE CONDITIONS PRCVArtlNG 

There 13 000 or the 49.000 prisoners admitted during the civil 
WAR died of hunger. EXPOSURE AND DISEASE 

7.500 feet. Those which have a fairly uniform altitude have been 
carved by erosion from the older Andean rocks of the plateau- 
like base. The higher pc*aks are volcanic cones built up on the 
^ilateau. The eastern side of this part of the Andes is divided into 
two sections—a northern from Lake Aluminii to Lake Nahuel 
Huapi,^ and a sou^m from Lake Nahuel Huapi southward, 
which includes the island of Tierra del Fuego. Both sections are 
charac:terizt‘d by a succession of glacier-fed lakes which stretch 
back like fiords into the heart of the cordillera, and by valleys 
cut from west to east across the Patagonian tableland through 
which, at one time, the lakes drained toward the Atlantic. 
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In the northern section high transverse ridges separate the Jake 
basins and more or less cfteciively obstruct passage from one to 
another. These ridges connect the mountain zone with the I’utu- 
gonian tableland, and all but one of the slmams of this section 
rise in the westernmost range and flow eastward to the Colloncura 
and Limay rivers. Iviikc Lacar now discharges across the western 
range (0 the Chilean lake region, but there is evidence that it, 
too. once drained (o the Atlantic. 

In the southern section the tableland is separated from the cor¬ 
dillera by a longitudinal depression whieh marks the line of con¬ 
tact between the folded corilillera and the tJat tableland and e.x- 
tends southward from the low pass between Lake Nahuel Huapi 
and Lake Barilocbe and is continued beyond the mainland by the 
Canal Ancho of the Straits of Magellan. Cseless bay, and White- 
side and Atlniiralty sounds. The continuity of this depres.sion 
has, however, been frequently e.xaggerated. It is really divided 
into several compartments by masses of different, kinds of rocks 
and by granite riilgcs. Between Lake Argentina and Lake Buenos 
Aires it is interrupted by the tableland which rises to a height 
of 5.000ft. and butts against the cordillera. Similarly between 
Lake Buenos Aires and Lake Geiural Laz there is no great differ¬ 
ence in level between the tableland and the depres.sion. 

Most of the lake basins here, as well as in the northern section, 
ar(“ continued eastward across the Patagonian tableland as dis¬ 
tinct valleys. This is the ca.se I'Ven in the .submerged southern end 
of the depression, where the east end of th(' Straits is a submergi'il 
valley on the axis of Otway Water and Useless buy and is con¬ 
tinued eastw’ard across northern Tierra del I-'uego by the de¬ 
pres.sion which ends in the Buy of San Sebastian, The valleys 
arc now', how'cver, with few exceptions, dead valleys, for the 
drainage is mostly west to the I’acitic by way of narrow tanyoiis j 
in the cordillera and the interoteanic w'ater-divide foDow'.s the 1 
terminal, moraines of the old glaciers whii h confine the lakes on ! 
the east. | 

On the f’acilic side of the cordillera a great longitmlinal piluin | 
extends from the Chacabucu range, by which the basin of (he j 
Aconcagua river is enclu.sed on the south, southward to thi* Gulf j 
of Ancud. The northern jiart of this region is narrow and irregu¬ 
lar and is cut by ridges into small, almost comple.tely separaterl 
valleys, and interrupted by isolated hills At about lat. \()" S. 
it widens out to a width of 20 to 40 miles. A line of recent vol¬ 
canoes begins a little south of Santiago and is alined on the (or- 
dilicra to about 35" b. lat.. where it gradutilly departs from the cor¬ 
dillera until in the south it sland.s well out in the central plain anti 
forms a less continuous hut higher chain we.st of the cordillera 
[iroper. The northern part of the plain is filled with reemt geo¬ 
logical deposits and forms the fertile “Vale ol Chile.” South of 
lat. ,59“ S. it is sown with glacial lakes or depressions funnerly 
occupied by lakes. Not only because of the greater precipitation 
on the west .side of the cordillera in the bell of the westerly wdiuls 
south 01 lat. 39"’ S., but also because of the great condensation of 
moisture caused by the line of volcatuK's in front of the cor¬ 
dillera, the glaciers of the Glacial period advanced much farther 
from the water-divide on the western slope; than on the eastern, 
with (he result that the glacial lakes on the Chilean side of the 
cordillera are ut a much lower level than those on the Argentine 
side, and part of them, as, for imstance, Kanco and Lanquihue, 
lie completely separated from the cordillera. 

The cordillera of Patagonia is divided into a scries of massifs 
separated by longitudinal and transverse dej»ressions. Some of 
these depres.sions cut completely through the cordillera and arc 
Occupied by rivers w'hich drain lakes on the Argentine side, or by 
fiords which extend thrj)ugh to the Argentine side. Between 41'^ 
and 46" S. lat. the. altitude of these massifs is from (hsoo to 
8,oooft., only Troncador (j i.000ft.) attaining a higher altitude. 
Between 46^ and 50” the cordillera rciichcs altitudes of from 
10,000 to 13,000 feet. It is lower and broken up between Smith 
channel and the Straits of Magellan, but again rises to more than 
6,500ft. on Tierra del Fuego. 

South Chilian Ande8.>-Northward from lat. 39*^ S. to lat. 
30° S. the character of the Andes i« greatly simplified. It cmi- 
eists of a double line of crests, the westernmost of which carries 


the .Argentine-Cbilc boundary. The high valleys between the 
crests arc at an altitude of from 10,000 lo 13,000 feet. The passes 
to the ea.st and we.st in the northern pari arc between 13,000 and 
15,000ft. in altitude. South of lat. 31“ S. they are somewhat 
lower. Lsolaftnl summits rise from 5.000 to 7.000ft, above the 
high valleys, and between 33“ and 34“ S. lat. include three of the 
highest peaks of the Andes: Mercedario (21.870 ft.). Aconcagua 
(23.0S0 ft >. Tupungato (:ji.55o ft.L The interior valleys have a 
direction .slightly oblitjue to the general trend of the cordillera 
and corresponding to the direction of the folds. The whole section 
has effective drainage of normal type. The water-divide which 
the boundary follows shifts back and forth from one ridge to 
another, and the boundary pillars, which are located, in general, 
on high pn.'i.ses between hcadwairr.s, follow a tortuous line. Erup¬ 
tions from the chain of recent volcanoes which ai>pears a little 
south of the latitude of Santiago and extends southward on the 
Pacific side of the main axis of the cordillera to the Gulf of 
Ancud have greatly conijilicated the tofx)graphy of the cordillera 
by filling up high valleys or damming up lakes. 

East of the cordillera in this section a continuous depres.sion 
extends northward from the Mendoza river for more than ibom. 
between the cordillera and the pre-cordillera (a series of .short 
ranges reaching out into the Argentine plain and formed by a 
north-south alinement of narrow crests of Silurian limestones 
between sand^tones and nui.amorphosed Devonian schists). The 
prr-cordillera continues south of (he Mendoza river to about lati¬ 
tude 36 ’ S. It attains heights of 13,000ft. in the latitude of San 
Juan and 11.000 on the r'ar.imillo piuteau above Mendoza. In spile 
of their narrow width the' .Andes in this section offer serious ob- 
.'iiade.s to movement from one sitle to the other becau.se of their 
elevation and covering of snow. 'I'hey have no mineral wealth 
and the few rouie.s acro.ss them, which include the Tran.sandine 
railway between Santiago and Mendoza, are solely for the pur- 
jMcse of cro.ssing the cordillera and not for exploiting its subsoil. 
The high valley.s furnish some summer pasture and the rivers and 
lakes afford water for irrigation. Settlements lie not in the 
mountains but on their border, and the location of the more 
important of lho.se on the Argentine sale has been inlluenced by 
the position of the most practicable passes, since it is to cattle 
and goixls trade with Chile that they owe their origin and growth. 

The Puna dc Atacama.—North of lat. 30” S. the Andes again 
lo.se their simple character. The mountain belt widens and long 
extensions of it reach out south-eastward to the Argentine plain, 
enclosing in the depressions between them long embayments Of 
the plain At about the 2Hth parallel the main range divide* 
into a we sjern and an j astern range, with a belt of very high and 
e.xiremely cold and desolate country between them (called the 
Puna de Ataiama), made up of mountain chains, isolated peaks, 
and basins of salt deposits known as salars, arranged along domi¬ 
nating north-south line.s. The average height of the basin floors of 
the Puna i.s between 11,000 and 13,000ft., with the interior peaks 
and ridges ri.sing only from i.ooo to 5,000ft. higher. The range 
which forms the western border of the Puna is known as the Cor¬ 
dillera cie Los Andes or Maritime cordillera and consists chiefly 
of a line of high volcanoes with lava flows between them. The 
passes in the Maritime cordillera avcTage about 15,000ft. while 
the jieaks reach 20,000 to 23,000 feet. In the range which forms 
the eastern border of the Puna the passes are from 16,500 to 
17,000ft. high, but the (x*ak.s average only from 18.000 to 20,000 
feet. In contrast with the western cordillera in which the volcanic 
cones are high and ha\'e been built up on a lower basement of lava, 
the cones of the custern cordillera are low and have been built up 
on broad beds of lava. We.st of the western cordillera is a line 
of depressions between 3.000 and 4,000ft. lower than the averalse 
level of the Puna and enclosed on the west by the Cordillera. 
Domeyko which contains a number of salars, among them the 
Salar de Atacama and the Salar de Punta Negra, 

East of the eastern border of the Puna, the Andes of the Ar¬ 
gentine provinces of Jujuy, Salta and Tucuman form a broad 
belt of ridges oriented from north to south and separated by deep 
depressions. Their altitudes diminish as they extend eastward 
into the Argentine plain.s, and their summits, as Well as those of 
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Ihi! sftondary ransrs aloiiK the main mountains, exhibit an older 
asjH'rt than their ravined Ixmlers. 'I'he toj>s and high iipixT 
sioptrs are covered with grass. The .ste<;i> headwater sIoik's and 
narrow declivities of the ravines, cut into them as the result of 
recent u{)lift, are youthful features in contrast to the lawn-like 
high-level slopes which they arc gradually invading. 

The Central Andes. —The northern limit of the Puna de 
Atacama is a transverse range of high snow-cap{x*<l peaks and 
ridges at about the 23rd parallel, which separates it from the 
drainage basin of the Salar de Uyuni, The high jdateau continues 
northward as the altiplano or altoplanidc of Bolivia. 'I'his nlti- 
plano has no outlet to the sea, and is therefore one of the worlds 
great basins of interior drainage. It is about 500m. long by room, 
wide, and slo|X‘s gently from a little over 12,500ft. at Lake Titi¬ 
caca to slightly more than 12,000ft. at Lake I'oopo, and a little 
lower at the Salar de Uyuni. It differs from most interior drain¬ 
age basins in that it contains a large body of fresh w'ater (Lake 
Titicaca) and an imjKirtant river drainage (the Desaguadero 
river). Lake 'I’iticaca is the highest large body of navigable W’ater 
in the world and has a length of about 125 miles. It owes its ex¬ 
istence to a deep tectonic depression in close proximity to a high 
snow-ca{)ped mountain range (the Cordillera Real) that keejis it 
supplied with water. Farther south the altiplano becomes more 
and more like other interior .semi-deserts, for the windward 
mountains become lower, so that they condense less moisture, and 
broader, so that the precipitation is more widely distributed. As 
it Hows .southward, the Desaguadero river, the outlet of Lake Titi- 
taca, grow's .smaller and smaller until Lake Poopo, into whidi it 
empties, is a shallow pond with only a small overflow to the 
nearby salt, lake or marsh called Coipasa. 'I'he altiplano lies be¬ 
tween two great table-lands with superimpo.sed peaks and ranges. 
Its ea.stern edge is particularly well-defined by the sharp ri.se and 
straight form of the eastern cordillera. The western edge is less 
clearly defined because of the volcanic debris that has encroached 
upon it from the western or Maritime cordillera, forming hilly 
districts of irregular outline. Between the Salar de Coipasa and 
the Salar de Uyuni, the altiplano is divided into two interior 
drainage basins by a line of volcanoes and hills which extend 
from the western cordillera nearly across to the eastern. North of 
Lake Titicaca the bordering scarps converge in the Nudo dc Vil- 
canota at about 14" S. Lat., and enclose the altiplano on the north. 

The western cordillera descends by relatively smooth slopes to 
the coastal deserts of Tarapaca and Atacama, famous for their 
nitrate deposits, and the desert region of southern Peru. In the 
rare cases in which its streams permanently reach the piedmont, 
they fur.ash water to small hut important fields of vegetables and 
alfalfa. N'iewed from the west, the cordillera presents, for long 
distances a strikingly even skyline, geru'raliy the line along which 
the uplifted iieneplarie has been war|)ed up to form the highlands, 
broken only by the summits of the highest volcanoes which stand 
hack toward the altiplano or, in places, by volcanoes like El Mi.sti 
.and Tacora, which rise on the W’esttTii edge of the cordillera. The 
most recent of the.se volcanoes, such as El Misti, Tacora and 
Sajama, are .symmetrical cones surmounted by craters; but the 
greater number are much older than these, and have more or less 
lost their original form by erosion. 

The eastern cordillera, where it borders the altiplano, falls 
into two sections of ejuite different physiographic as|)ect. In the 
northern .section the character of the uplifted jirneplane has been 
almost completely destroyi'd becau.se the* concentration of the rain¬ 
fall in a narrow belt in this region and the ndatively steep gradi¬ 
ent of the rivers ha\e i ombined to enable the streams to cut the 
old surface to pieces, leaving only the lofty .smnv-clad Uordillera 
Real standing on a narrow ba.se. 'Fhc Cordillera Real is a central 
core of resistant rocks who.se sui>crior hardness and greater initial 
elevation have preserved it from the effects of great denudation 
recognizable all around it. The Cordillera Real is cut between the 
Nevado de Illimani and the Nevado de Quimza Cruz by the chasm 
of the La I’az river, a tributary of the Madeira river of the Am¬ 
azon system, which, by virtue of the enormous condensation of 
moijsture on the eastward slojje of the eastern cordillera, has been 
able to break through this great barrier to the altiplapw; but the 


axi.s of I he Cordillera Real extends southward across the La Paz 
valley through the Nevados de Araca, Quimza Cruz and Vera 
(.Tuz, forming a line of heights as definite in trend and structure 
as the Cordillera Real and continuing its features southward 
nearly 50 miles. 

Northward from Lake Titicaca the western range turns north- 
w'estward, while the eastern range, which has already in the Cor¬ 
dillera Real taken a north-westerly trend, turns still further to the 
west and cuts off the altiplano by merging with the western range 
in a rough mountain ma.ss known as the Nudo de Vilcanola. The 
Ea'^tern C'ordillera, here called the Cordillera de Carabaya. is a 
lofty snow-capped range separated from (he Cordillera Real by a 
narrow' and relatively low divide between the headwaters of the 
Mapiri river (a tributary of the Beni) and the Lake Titicaca 
drainage. On the west flank of the Cordillera de Carabaya is a 
group of glacial lakes in narrow depressions between the spurs of 
the range. There is no record of any soundings having been made 
in them, hut from descriptions of their deep colouring and the 
character of the depressions in which they lie, they appear to be 
among the deepest of (he high glacial-fed lakes of the Andes. The 
Cordillera of Carabaya lowers very rapidly to the north-east to 
the Amazon plain, and larger tributaries of the Beni cut directly 
across (he lines of low ranges which front it on (he east. Farther 
north, howev'er, the valleys of the tributaries of the Madre de 
Dios have a longitudinal trend and have cut deep troughs oriented 
from south-east to norlh-wcst like the ridges which separate them. 

The Peruvian Plateau.—The Andes of Peru, north from the 
Nudo de Vilcanota, an* usually described as three distinct ranges 
w'hich merge in the Nudo de Pasco and then continue north again 
as separate ranges. Recent studies show that they are a single 
broad plateau from 15.000 to 15,000 ft. high, on which narrow 
cordilleras ri.se to 18.000 and 21.000 feel; and that the nndos or 
knots are only gigantic erosion remnants. The Amazon tributaries 
have cut deep gorges almost to the we.stern edge of the ]>latcau, 
whil(‘ the numerous streams of the arid Pacific sloyie are short 
and, with the exception of the Rimac and Santa rivers, carry little 
water as far as the ocean. 

'Phe Andes arc divided into three natural regions—the mon- 
taha, the eastern s 1 o[h's of the Amazon forest; the sierra, the 
temperate regions of the slopes and secondary valleys of the 
plateau; and the puna, cold, monotonous regions in the cordilleras, 
of vast e.xtent at altitudes of from 10.000 to 15,000 feet. In iso¬ 
lated sections above the puna are areas know’n as jalcas which 
resemble the paramos of Colombia and Ecuador. 'Fhey are cov¬ 
ered with a dense, steppe-like vegetation that varies but little 
from .sea.son to .sea.son. North-we.st of the Nudo de Vilcanota is a 
narrow trough sunk below the level of the plateau to an eleva¬ 
tion of 11.000ft., known as the Cuzco valley, from the City of 
Cuzco which lies at its upper end, on the site of (he ancient Inca 
capital. The trough is 19m. long and is divided into three basins 
ot flat-lying land arranged like the links of a chain. Its bordering 
rims have an average altitude of 13,500ft., with peaks exceeding 
14.50011., and are cut through in many places by streams leading 
to the I’ruhamba and Apurimac rivers. 'Phe valley it.self is drained 
by the Huantaney ri\'er which flow's through the chain of basins 
and joins the Urubamba through a broad pass in the mountain 
wall. The most broken .section of the Peruvian Andes is between 
.Xhaneay and Huaneayo w'here the A[)urimac, Pachachaca, Pam¬ 
pas and M.intaro rixers have cut deep gorges 6,000ft. and more 
below th<- surface of the puna. The zone of (he intcroceanic water- 
divide is here a gently undulating plateau, with lakes of glacial 
origin which the recently eroclc'd v.illcys have not yet reached. 
Phe many secondary valleys, such us tho.se of Aj'acucho and 
Lircay, have long iiecn centres of grain culti\'ation. 

Prom the Huaneayo to Cerro de Pasco the plateau is chiefly 
the basin of the upix?r Manlaro river. In the Cordillera dc Huaro- 
chiri through which the Central railway from Lima to Oroya cuts, 
at an altitude of nearly 16.000ft., on red porphyritic sandstones 
between crests of dark andesites, the divide rises to elevations of 
over 17.000 feel. On the western slope.s of the Cordillera de 
Huarochiri are many glacial cirques, and immediately north of the 
route of the Central railway as it enters the cordillera is a great 
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cluster of l;ikes at different levels, still fed l)y glaciers, which drain 
into the Rimac river close to the edf;c of the plateau. East of the 
crest a network of glaciated valleys with many lakes descends in 
steps to the Mantaro river. East of the Mantaro a little known 
range, w^hose snow-capped summits approach 16.500ft., cuts off 
the horizon north-cast of the plain of Jauja. Its altitude dimin¬ 
ishes to the north-west, and north of Tarma no longer carries 
permanent snow. 

The Mantaro river ri.ses at an altitude of about 15,000ft., near 
(he mining town of Cerro de Pasco, in a marshy plain with many 
^halkiw lakes. Most of these are only .small ])onds. but Lake 
Junin, the largest of them, is about .’om. Ituig. :\ group of par¬ 
tially glacit-r-led lakes clo.se to the main divide, of which Lake 
runrun (15m, long) is the largest, also drains to the ^lantan» 
river near the outlet of Lake Junin. d'he Mantaro llows south¬ 
eastward in a long limestone gorge to the plains of jauja and 
Iluancayo. These plains stand at 1 >,50011. and n,6oofl. resi)ec- 
livcly, and together form a de[)re.ssion, 25m. long by 6 to 8m. 
wide, bordered on both sides by rows of bare hills behind which 
rise snow-capped ranges. The Mantaro leaves the depression in 
a deep gorge and swings round in a great bend to the Amazon 
plain about 80m. below Iluancayo. The Cerro dc Pasco region, 
north of the plain of Junin, has been given great imiujrtance in 
descrii)lions of the Peruvian .Andes as a mountain knot in which 
are merged three distinct cordilleras. In reality it does not exceeil 
the altitude of the pu)ia and is only a fragment of the continuous 
plateau of sandstones and limestones, with occasional crests of 
andesite, which extends north of the plain of Junin and south 
hetween the plains of Junin and Jauja. 

I'rom Cerro de I’asco to the Pongo dc Manserichc the plateau 
forms the drainage ba.sin of the lluallaga and the up{)er Marahoii 
rivers. North-wt'st of Cerro de Pasco the Cordillera de Huay- 
liLiash forms the interoceanic di\ide. The' Marahon river llows 
Irom a chain of glacier-fed lakes on its north-east llaiik, while on 
the .same slope, a short distance to the south, are the sources of 
the Huallaga river. The HualJaga valley is fairly wide as far as 
the gorge east of Huanuco in which it turns northward toward 
the Amazon and the valley doors of both the main streams and 
its tril)utaries in the plateau are well-irrigated and have a con¬ 
siderable fjointlalion. Ilelow the Huanuco the Huallaga is a swiit- 
llowing stream, with many rapids and gorges, and llow.s in a 
northerly direction through the foothills and low ranges for iSom. 
Ix fore it finally breaks through to the .Amazon plain in the gorge 
or pongo of Aguirre, at lal. .50' S. The Maranon flows in a 
deep trench and has only a sparse pointlation of Indian com¬ 
munities, which occupy the upper basins of its afiluenls and 
occasional sugar ])lantalions at the mejuth of the larger tributaries 
or at rare points where the valley widens. 

The Cordillera Blanca, north of the Cordillera de Hua>huash 
has the same south-east to north-west tre-nd a.s the latter but stands 
slightly to the west of its axis. These are both lofty .snow-cap|Jed 
ranges with elevations that may be classed among the highest of 
the whole Andean highland, Cerro Carnirero in the Cordillera 
de Huayhuash being 21,760ft. high, and Cerro Huascaron in the 
Cordillera Blanca 22,180 feet. The valley of the Santa river 
(known as the Callejon cle Huaylasj which .separates the Cordillera 
Blanca from the Cordillera Negra (so-called becau.se its crests do 
not exceed 16,500ft. and, therefore, bear no iK-rmanent snow) is 
the most densely populated district of this section of the Andes, 
The river has its source in Lake Conococha in the high puna;, 
flows, with a descent of 6,5ooff- in 6cm., through a .string of Jacu.s- 
trinc basins of rich alluvial soil; and carries a large permanent 
stream through a gorge across the Cordillera Negra to the Pacific 
ocean. 

Ecuador.—North of the Peru-Ecuador boundar>' the plateau 
is higher, rising to altitudes of over 10,000ft., but the interoceanic 
divide continues narrow as far north as lat. 3'" S. From there 
northward to the Nudo de Pasto, in southern Colombia, the Andes 
appear to be a single broad plateau, the top of which is in places 
40m. wide, surmounted by irregularly distributed volcanic masses 
which rise to elevations from 11.000 tb 12,000ft. above the 
plateau, and divide it into a number of separate basins (hoyas) 
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at an average elevation of from 7.500 to 9,000 feet. It has been 
the custom to describe this section of the Andes as consisting of 
two parallel cordilleras (a western cordillera and an eastern cor¬ 
dillera, or Cordillera Real,) with a high plateau between them 
w^hich is divided into separate basins by cross ranges from the 
main cordilleras. Our present knowledge does not support this 
description, and it seems to be only the rather general north and 

^--south alincment of some of the 

'x ^ ^ outstanding volcanoes on the east 

and west borders of the basins 
fhe Quito and 

' fiSr 5 t i ' I Latacunga-Riobamba 1 ) a .s i n s 

1^*' ’ «' * i' I i > them.selves, that ha.s given rise to 

i j|‘C ,1 i ;such a characterization. In the 

L. interior basins is concent rated the 

p- j)opulalion of the plateau. Their 

One of the many wayside dch volcanic soil and temt>erate 

SHRINES THAT TOP THE HIGH climatc had permitted their In- 

RiDGES OF THE ANDES dj-m inhabitants to attain, long 

before the conquest, a state of civilization far above the .savage. 
They arc in the rain-shadow' of the mountain masses which enclose 
them on the cast and west, and have, at the most, only moderate 
rainfall and, in some cases, require irrigation. By contrast, both 
outer slojM's have very heavy rainfall at about the level of the 
basins and are covered with luxuriant vegetation, while above 
10.000 to 11.000ft. they have \'ery heavy rainfall on both sides. 
These high regions of heavy rainfall are the regions of the pAramos, 
eold, desolate areas on both the slopes of the cordilleras and on 
the cross ranges, with a covering of moss and other bog growths 
and en.shrouded in almost iKTpetual mist. 

The C'uenca basin, in the south, and the Latacunga-Amliato and 
Riobamba basins, in the central plateau, drain to the Amazon; 
while the Alausi ba.sin. north of the Cuenca basin, and the Qfuito 
and Ibarra basins in the north, drain to the Paeitic. The Andes in 
this .section slope steeply to both the Pacific and the Amazon 
plains. The streams from the ba.sins have, therefore, steep gradi¬ 
ents. Because of this and the steady supply of water from the 
adjoining mountaintop pdnunos, the streams have eroded deep 
beds and few lakes remain, of which San Pablo, in the Ibarra 
basin, is the only one of considerable area. Erosion is slight 
at the jiarts of the b.'isins farthe.-t from the outlet through the 
mountain.s, but dee;K‘ns rapidly as the outlet is approached. In 
the case of the Ciiaiilabamba river, which drains the Quito basin, 
the total depth is over 3,000ft., of which 1,200 is a steep-sided 
canyon. 

An c.ssentiai characteristic of the northern half of the Andes of 
Ecuador is the volcanoes which not only border the western side 
of (he interior basins, from Chimborazo to the Nudo de .I’asto in 


southern Colombia, and the eastern side from nearly lat. 2° S. to 
the Eejuator, but are groui)ed in many places between the basins 
and, in {flaces, .stand comifletely in (hem. They really owe more 
than half their height to the base of ancient rocks on which they 
stand, but so impressive are they that even (onscientious ob¬ 
servers have frequently exaggerated the steepness of their sloixis. 
'I'he principal volcanoes of the more westerly line of volcanoes are 
Chimborazo (20.702 ft .),Canhuairazo (16,784), Quilatos (15,715), 
lliniza (17,405), Pichincha (15,71.8), Catacachi (16,292), Cimbai 
(* 5 - 7 ^ 5 ). Chiles (15,678); of the eastern, Altar (17,729), Tun- 
guragua (i6.68g), Cotopaxi (i9,.p>S), Antisana (18,851), Cayambe 
(19,062). Sangay (17.470) lies still farther to the cast, and 
Sumaco (12,700), which is bclieverl to be a volcanic cone, lies 
far out on tlie eastern slojK; ea.st of the C'ordillera Guacamayo. 

The eastern sloiies of the .Andes of Ecuador arc little-known. 
Recent explorers have described the Amazon lowland as joining 
the base of the plateau at elevations averaging betw'ccn 3,600 and 
4,000ft., and sloping gently eastw'ard with a descent of i,000ft. 
in the first 70 miles. There has been no exploration of the southern 
part of the lowland. North of the Napo river recent explorations 
have revealed a number of .short range.s and mountain masses of 
moderate elevation rising above the general level. Among these 
are the Cordillera Guacamayo and the Cordillera Galeras, with 
elevations reaching 8.000ft. and 6,000ft. respectively, and the 
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cone-shaped Sumaco (njooit). Still farther north a short range 
on the Equator called the Cordillera Lumbaki and two high moun 
tain maBsea north-west of Sumaco have recently been discovered. 

The Cordilleras of Colombia. —In southern Colombia the 
Andes divide into three separate ranges: the we.stern cordillera, 
or Cordillera dc Choco; the central corrlillera, or Cordillera del 
Quindlo; and the eastern cordillera, or Cordillera de Bogota. The 
valley of the Magdalena river which separates the eastern cordil¬ 
lera from the central and j)art, at least, of the Fatia and Cauca val¬ 
ley between the central and we.stern cordilleras are not narrow, 
eroded trenches, but broad tectonic dci)ressions with a deep allu¬ 
vial cover. The western cordillera forms the coast range of 
Colombia in the south anti, to the north, extends on the east side 
of the valley.s of the San Juan and Atrato rivers to the Caribbean 
coa.st. It is the lowest of the cordillcra.s, with elevations varying, 
in the southern section, from a little over 5,000ft. on the Pacific 
railway between Buenaventura and Cali, to 7,200ft. west of Car- 
tago and 10,000ft west of Popayan, and rising to elevations of 
11,000 and j,3,ooof(. in the west and northwest of the province of 
Antioquia. The southern 250m. of the dejire-ssion between the 
western and central cordilleras i,s occupied by a series of three 
broad longitudinal plains. The southernmost is tirriined by the 
Pat ill river to the Pacific ocean, while the northernmost, with a 
length efjual to the combined length of the other two, is the famous 
Cauca valley and drains to the Magdalen.a by (he Cauca river. The 
central plain, in which i.s the city of PopayAn, contains the low 
divide between these two drainage basins. Its elevation (6.000ft.) 
is 3,000ft. higher than those of the Cauca and Patia plains, and its 
northern and .southern borders are, therefore, deeply trenched. 
'I'he Cauca plain has many as[)ec(s of an old lake basin filled with 
detritus. The city of Cali .stand.s slightly above the level of the 
plain on a gently sloping alluvial fan. North of the Cauca plain 
the Cauca river flows by a series of gorge.s through a region of 
hills and valleys between the western and central cordilleras. Its 
lower plain is bordered by gradually disaj)pearing .sjxirs until it 
finally mergc.s in the plains of the lower Magdalena river. 

The central cordillera is the higlie.st of the cordilleras of Colom¬ 
bia and the shortest, its last .spurs disap[)earing south of the junc¬ 
tion of the (’aura river with the Magdalena, 170m. from the 
Caribhean It contains the ordy recent volcanoes in the Colombian 
Andes. Of these, Tolima ) and Ruiz (T8,4oofl.) are the 

most important. At lal. 5" 30' N. the cordillera widens to form 
the plateau of Antio(iuia, whose last s|)urs extend as far as lot. 
8” N., where they are lost in the plains of the Magdalena. This 
plateau apix'ars to be a block ol ancient c ry.slalline rocks with in¬ 
trusions of diorites and diabases divided into two purls by the 
deep trench of the Force and Nechi rivers. The grouf)s of high¬ 
lands on both sides of the I*orcc river preserve, in their gently 
broken surfaces, trace.s of a very ancient cycle of erosion. The 
larger of these covers an area of about i,iOo sq.m. N. of Medellin 
and has an average elevation of 8,500ft., wdth diminishing heights 
toward the north-en.st. The other extends south-ea.st of Medellin, 
and contains the upiHT valley of the Nare or Negro river. Medel¬ 
lin, the second city of Colombia, occupies an advantageous j>osition 
in the Force valley, where it widens out for a distance of about 
8m. into a fertile alluvial plain. 

The eastern cordillera is somewhat analogous to the Andes of 
Ecuador in that its most marked characteristic i.s a scrie.s of high 
intermonlane plain.s or savannas, at a nearly uniform elevation 
of 8,000 to 9,000ft., of which the most important are at the head- 
w^aters of the Bogold, Suarez and Sogamoso rivers on the eastern 
border of the Magdalena basin. Their .subsoil is formed of bods 
of fine gravels and clays, with some beds of peat, and the majority 
contain shallow lagoons and bogs which are partly submerged dur¬ 
ing the rainy season. Mo.st of them have areas in their centres 
too wet for cultivation, so that the population is grouped about 
their edge*. These high savannas were the centre of the pre- 
colonial Chibcha civilization and now contain a third of the entire 
population of Colombia. The Savanna de Bogotd is the largest ; 
and most densely {xjpulated of them, and has only a narrow strip 
of useless bog land in its centre. BogotA is built on Its eastern edge. ' 

East of Girardot and Honda the cordillera is a series of parallel 


ranges, running from south-south-we.st to nortb-north-east, of 
which only the easternmost, the Sierra de Cocuy (17,500ft.;), 
reaches the level of permanent snow. North of the Sogamoso 
river the ranges have a north-south direction and in the latitude 
of Bucaramanga are united in a broad block. Farther north the 
central range.s stop and the western and eastern continue on, 
diverging toward the north and north-east as the Cordillera de 
Ocana, of which the Sierra de Perija forms the boundary between 
Colombia and Venezuela, west of Lake Maracaibo. North-east of 
the delta of the Magdalena river, the Sierra Nevada de Santa 
Marta, a triangular massif with steep slopes to the north and west, 
ri.ses abruptly from the Caribbean coast to snowy summits 
17,000ft. high. It is separated from the Sierra de Perija by the 
valleys of the Cesar and Ranchcria rivers. 

A great many lake.s exist in the cordillera east of Bogota and 
on both side.s of the upper Sogamoso, but the pdramos have usually 
gentle forms and .show traces of a long erosion period. It is, how¬ 
ever, only on the high plains and the pdramos that the streams of 
the interior now meander. They are rapidly cutting the greater 
part of their cour.ses and upon leaving the savannas they flow 
through deep canyons. The falls of Tequendama south-west of 
Bogota arc the most striking example of the manner in w'hich 
these streams have dissected the borders of the high plains, but 
the Suarez and Sogamoso rivers exhibit the .same characteristics. 
Tributaries of the Orinoco river have cut through the eastern 
range to the neighbourhood of the savannas at points south of the 
Sogamoso and Tunja rivers. South of Bogota the eastern cor¬ 
dillera i.s narrow. The Paramo de Sumapaz reaches elevations of 
14.000ft., and snow remains there throughout most of the year, 
but farther .south the range is much lower. In the Sierra de Perija, 
which forms its northern extremity, the cordillera narrows to about 
i6ra., and its highe.st crests do not exceed 8,000 feet. 

Venezuela.—The Andes of Venezuela are separated from the 
eastern cordillera of Colombia by a depression of about 4,600ft. 
altitude, between the Tachira and Torbes rivers, and extend north¬ 
east and east for about 500m., across the northern part of the 
country. Transverse valleys cut them into three sections, the area 
and altitude of whi(h decrease from west to east. The western¬ 
most section, from the source.s of the Torbes river to the sources 
of the Tocuyo river is known as the Cordillera de Merida. It is 
about i6om. long and 30 to 50m. wide. Its snow-capped summits 
are all above 10.000ft., and in the Sierra de Santo Domingo and 
the Sierra Nevada de Merida exceed 14,500 feet. In the Andes 
of Venezuela the coastal sierras have a west to east direction, and 
are .separated from a second line of much lower mountains by a de¬ 
pression in which arc the basins of Lake Valencia and the Tuy 
river. P^astward from Puerto Cahello the range rises steeply from 
the coast. Its western end is only a little over 5,000ft. high near 
Nirgua, but it reaches 9.000ft. on the Silla de Caracas north-east 
of Caracas, and falls to 7,500ft. we.st of Ca{je Codera. The Caracas 
valley, in which is the city of Caracas at an altitude of 2,600ft., 
is only 6m. from the sea, and is not a part of the central depres¬ 
sion. It appears to be, rather, a subsided local block covered with 
alluvial soil. 

East of Cape Codera the Gulf of Barcelona interrupts the moun¬ 
tain zone for a distance of 80 miles. Only a narrow line of sand¬ 
stones and limestones continues eastward from the interior range 
along the flat coast. Its altitude lowers rapidly from 4.000ft. to 
1.600ft., and it is completely interrupted by the Unari and Aragua 
rivers, which drain a part of the llanos to the Gulf of Barcelona. 
The Sierra dc Cumana extends for 80m, between the Aragua river 
and the Gulf of Paria. Its interior is a massif of sandstones and 
folded limestones which rises to 7,500ft. in the Cerro Turumiquire. 
The double peninsula of Araya and Paria is a narrow belt of 
crystalline schists, with an altitude of 1,300ft. west of the town 
of Carupano and a little over 3.000ft. at its eastern end near the 
Boca del Dragdn, beyond which it is continued as the northern 
range of Trinidad island. 

Oology,!—^Thc beds of the Primary series are found in the 
Andes in a longitudinal zone on the eastern side of the cordillera. 
They form the eastern part of the plateaus of Bolivia and northern 
Argentina, where the high anticlinal ranges are of Cambrian 
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quarUites^ while Silurian schists, surrounding the recent granite 
crests of the Cordillera Real, cut by deep valleys, and overlapped 
in the synclines by Devonian and Secondary red sandstones, form 
the base of the series. They are found, also as Siluruin sandstones, 
schists and Devonian sandstones on the eastern side of the Chile- 
Argentine cordillera as far south as iat, 35'’ S. and in the pre¬ 
cordillera. 

The 2one of the Secondary beds is of much greater length, 
breccias and porphyritic conglomerates are the most common for¬ 
mation, forming almost the whole of the western part of the An¬ 
dean system. In Peru they are succeeded to the east by gray lime¬ 
stones, which cover the greater part of the plateau. Still farther 
cast, on the Marahon and upper Huallaga rivers, the ridges arc of 
Secondary sandstones above Silurian schists. In Ecuador the Sec¬ 
ondary conglomerates of the we.stern side of the plateau rest 
directly upon the Andean gneisse.s and mica-schists, of which the 
eastern part is comiwsed. In Colombia the central cordillera is 
formed of mica-schists, with almo.st no trace of seilinientary cov¬ 
ering; while, in the eastern cordillera, even on the border of the 
plains of the Orinoco, the conditions which prevail farther south 
are completely reversed and the Secondary beds have their 
greatest development. The importance of the Secondary marine 
deposits in the Andes, e.specially in the Jurassic and Cretaceous 
series, seems to indicate that, during the Secondary period the 
region of the Andes was a geosyncline inundated by the sea be¬ 
tween two continental masses, one of which occupied the place of 
the present Pacihe ocean. The relations between the Andes and 
the vorlaiid to the cast is obscured by an enormous development 
of alluvial forms which partly cover the zone of contact between 
the lowlands and the cordilleras. It has been sugge,sted that it i.s 
a rigid zone against which were e.vcrted the forces to which the 
folding of the gcosynclinal Andes was clue. 

The beginning of the folding of the Ancles dates from tlic uf»per 
Cretaceous and continued during a part, at least, of the Tertiary. 
Tertiary marine forms are, therefore, lacking in the interior of the 
cordillera and are known only in eastern I'atagonia. on the extreme 
edge of the cordillera. The Tertiary i.s represented in the greater 
part of the Andes by continental deposits without fossils, which 
furnish no precise information on the age of the folding. North 
of the Patagonian Andes as far as lat. 4’ S. the western ranges 
contain Jurassic rocks and porphyritic roi.k.s of similar age folded 
together. Both are of interest, the Jurassic because they arc the 
only marine sediments of that age south of the Equator, the por- 
phyritics because they are the most imix)rtant evidence we have 
of volcanic activity in Mesozoic times. North of lat. 4"' S. the 
Jurassic and porphyritic rocks are comparatively rare and the 
Primary rocks are absent. I'he majority ot geohjgical cross- 
sections w'hich have been made in the Andes indicate foldings of 
the simple Jura type rather than the complex type of the AIp.s. 
The cross-sections arc, however, still comparatively few, and 
greater complexity may be revealed by further studies. 

Evidence of the uplift of the Andes is found not only in the 
existence of Tertiary and Quaternary marine deposits on the 
Pacific coast and many examples of uplifted shore-lines, but also 
in the frequent occurrence throughout the cordillera of surfaces 
which could only have been formed at an altitude near sea-level. 
These areas are found even in the more humid parts, where the 
contrast between them and the deep ravines of the headwater 
streams which are now invading them is mo.st .striking. The pene- 
plane has been most completely con.servtd, however, in the des- 
ertic Maritime cordillera of northern C'hile and southern Bolivia. 
In the terracing of the valleys, particularly on the ea.stern side 
of the cordillera, there is evidence of a succf.ssion of vertical 
movements, interrupted by periods of re.st; while in the coastal 
terraces all the way from Paita to Antofagasta we find evidence 
not only of periods of rest but also of at least one .subsidence fol¬ 
lowed by an uplift, which is still in progress at the present time. 
In fact, along the entire western seaboard the region has suffered 
enormous disturbances in the past, while the frequent earthquakes 
that have occurred in recent years in many parts of the coastal 
region and the cordillera arc evidence that these disturbances arc 
still going on. The abrupt transition from high tableland to abys¬ 


mal ocean depths that is characteristic of the entire coast indi¬ 
cates the remarkably un.stable condition of the region. In addition 
to the general or regional movements of uplift and subsidence, the 
existence of drop-faulting has been noted throughout the whole 
length of the cordillera. The upper Magdalena valley, the Cu*co 
basin, the Iglesia and Calingasta valleys between the cordillera 
and the pre-cordilleras of the Argentine republic, and the central 
valleys of Chile have all been thus explained. 

The volconocs of the Andes occur in three notable groups, 
southern Colombia and northern Ecuador, southern Peru and 
northern Chile, and the group of central Chile, Neuejuen and 
Patagonia. All ty]>t’,s are present, from ancient volcanoes almost 
completely destroyed by erosion and extinct volcanoes, with or 
without craters, but still fresh in form, to active volcanoes. They 
have played an important part in the levelling of the interior 
basins. Fluid lavas expo.sed app«*ar only on the Patagonian pla¬ 
teau. El.sewhere the la\a.s are cliiefly of the viscous acidic type 
and, although accumulated to great depths in many jilaces (as 
much as i tin. deep in (he Cordillera de Vilca pampa in southern 
Peru), have not been removed far from the craters. The volcanic 
ash, however, has been carried away by erosion in such quantities 
that they have overcharged (he streams and filled depressions and 
valleys to a great depth. 

Climate.—It is not on the Equator but betw’een lat. 15® and 
JO® S. that the highest temiieratures of the Andes arc found, and 
we must go south of the Tropic s to find mean annual tcmi^'raturcs 
rom{>.aral)!e to (ho.se on the Eijuator. The .abnormal depres.sion of 
temjiiTatures in the equatorial Andes is due to the heavy rainfall, 
and it is the lack of rainfall that raises the temperatures to the 
south. The effect of (he. higher tcmjx'ratures of the drier Ande.s is 
to elevate (he upper limit of agriculture and human occupation. 
In Colombia the highest agricultural zone is between 6,500 and 
i.oooft., while on the moistcr iM.>r(ions of the Bolivia altipUmo 
agriculture is carried on over 3.000ft. higher. The rich agricul¬ 
tural hasins of Cuzco and Jauja, if they lay at the same elevation 
in the humid ecjuatorial Ande.s, would not belong to the agricul¬ 
tural regions at all. The lower limit of the colder agricultural zom* 
is not, however, jiarallel to the upfvr limit, and as one leave.s the 
Equator frosts occur at lower and lower levels. As a result, sugar 
cano, which grows at a ]e\ cl of 6.5oofl.. and more in Ecuador and 
Colombia, (Uks not reach abin-e 3,000ft. in northern Argentina. 

The lower limit of peqKtual snow in thi? tropical Andes is 
iH'tween 15,000 and 16,000 feet. On account of the increasing 
aridity, it rises rapidly south of the equatorial region to 17,000ft. 
on the western rangc.s of the Peruvian Andes, above Lima, and to 
iS.ooo and jo.oooft. in the summits which border the Puna de 
Atauima, to the north-cast. South of the Puna de Atacama it 
lowers again to 18,000ft. in the Famatina ranges, and to between 
14,500 and 16.500ft. in the ranges of Juan and Mendoza. From 
these it falls rapidly to 0,500ft. at lat. 37“ .S., 5,000ft. at iat. 
40'' S., and 2.300ft. on Ticrra del Fuego. In the tropical and 8ub- 
iropical sections of the Andes the present glaciers rarely extend 
beyond the snow line. South of lat. 40'' S., hoy^-ever, they havc 
rnore extensive fields of sujjply, and come well down into the 
valleys. South of lat. 46” S. the ice-fields, though only a .shrunken 
remnant of llie ice-fields of the Glacial fH'riod, still form a con- 
tinuou.s cap over the entire central zone of the cordillera. Through¬ 
out the Andes there have been recognized, in front of the present 
glaciers and in regions to-day free of ice, glacial moraines, cirques, 
ouiwasb plains and lakes confined t>ehjDiJ glacial dams, that are 
proof.s of several periods of extensive Quaternary glaciation. 

Mining is an imjwrtanl industry in all of the Andean countries. 
In Chile and Bolivia it far exceeds all other industries in the 
value of its products. The most important mineral deposits are 
those of the younger igneous rocks which include the gold quartz 
I lodes of Colombia, the silver-bearing coptx’r deposits of Peru and 
Chile, and the tin-silver-bismuth dofjosits of Bolivia. The copper 
deposit.s. which are found in many sections of the Andes, but are 
particularly abundant in Chile and Peru and, to a letcser degree, 
in Bolivia, ditter greatly in their geological occurrence and char- 
! acterislks. Tht‘y occur most frequently as repiaccmcii'.s of rock 
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ticar mirujiions of igneous malerial. At Portrerillos, (?hilc, they 
have replaced the easily soluble limestone. At the lirarlen mines, 
near Rancagua, Chile, and the Cuquicamata mines, the copper 
minerals have filled cracks and openiiiRs in less soluble rocks 
with little or no replacement. In many places, as at Cerro de 
I’asco, Peru, rich silver ores at the surface give place to copper 
ores at lower levels. The tin deposit.s of Bolivia are true fissure 
veins or dissemination.s filled by products of igneous intru.sivc.s. 
'fhe only gems occurring in the younger igneous rocks arc the 
emcrald.H of Colombia. Of the ores wliich occur mainly in associa¬ 
tion with the ancient crystalline rocks, gold-bearing and silver¬ 
bearing veins in the pre-Cambrian schists, gneisses and granites, 
in many places in the cordilleras, and iron ore, chiefly magnetite, 
in Chile, are the most important. Mineral deposits of economic 
value in the sedimentary roc ks are not extensive. Chile, Peru and 
Colombia have e.\tc'n.si\e co.d de|)osits, but they are of inferior 
(|ualily as comijared with foreign ccjab, and except in (‘hile, are 
so inacccssilcle that tliey have been worked but little, excc'jit for 
loc:al use. Petroleum resource’s have been studied intensively, 
and indications of oil-bearing strata have been rc-ported on the 
eastern bordcT of the Andes all the way from \'enezucla to Tierra 
del I'liego. 'fhe areas which are at present yielding the most 
valuable flows are the Maracaibo basin, in Venezuela, the b.isin 
of the .Soganioso river on the western border of the eastern cor- | 
dillera of (’olombia, and the coastal regiem of northern Peru at 
Talara. Of the placer minerals, gold is the most important, and 
the e.xtcnsive [)laccr operations have of recent years been mainly 
contiru’d to Colombia, [lartic ularly in the (.'hoco district, where 
they >iclfl considerable ]>latinum. 

from the standpoint of human occupation, the Andes arc di¬ 
vided into three section.s—an imicopulatcal .section extending north 
to the Puna dc Atacama; an arid central section from the* Puna 
de Atacama to northern Peru, where mining is the chief industry; 
and a humid northern section, of which the chief industry is 
agriculture, 'fhe soulhc'riimost section has little mineral or agri¬ 
cultural resources, and the pojnilalion is, therefore, not in the 
mountain zone but on its borders; concentrated in irrigated dis¬ 
tricts on the eastern side and more uniformly distributed in the 
central valleys of Chile on the western side. In the Puna dc 
.Atacama there is a sparse population of shepherds, and a still 
smallcT cdc'inc'nt c-iigaged in collec ting salt from the salars for sale* 
in the settlements on the mountain Ixjrder. I’rom there north to 
the C aribbean sea, hovvewer, the greater part of the population 
of the west coast and ('arilibean rc’j)ul>lics, and. with few excep¬ 
tions, the chief cities, arc- on the plateau. This pcipulated section 
of the .Andes contains a third of the whole population of South 
.America. It consists of two sections of distinctly different char- 
adc r. The .soutliern and more arid section is a region in which 
mining is the domin.int industry, and practically the only source 
of export. All other industries are maintained for the purpose 
of supplying it with food, clothing and mc-ans of transportation. 
Railways which jH iu trate into the cordillera from the Pacific coast 
are constructed solely to transport the products of the mines to 
the nearest ])orts. The intlueiue of the mining industry, since 
the mining districts are mainly on the high Piinimo<, has com¬ 
bined w’iih climatic conditions to elevate the altitudinal limits of 
human habitation to level.s which are among thc‘ highest in the 
wcirlcl, Since In fore the conquest the characteristic of thi.s .section 
of the’ Ancles has been the establishment of .small agricultural 
communities on the; alluvial floors of high, sheltered valleys in 
clo.se i>roximity to the mining centres which form the sole market 
for their produce. In the more humid Andes of Ecuador, Colom¬ 
bia and Venezuela mining is of secondary importance, the chief 
industries are agricultural and the chief exi>orts the products of 
the tropical levels—cacao in Ecuador; coffee, in Colombia and 
Venc'zuela. Here the internal trade is not the sui>plying of agri¬ 
cultural products to a dominant industry but an exchange of 
jiroducts between zones at different levels and, therefore, of dif¬ 
ferent climates. 

Throughout the populated sections of the .Andes, transportation 
between different parts of the plateau, between the plateau and 
the eastern lowlands, and, to a con.siderablc c.xtent, between the 


' [ilatcau and the Pacific coast, is still chiefly by pack-trail. The 
; mule ha.s t ome to be the principal pack-animal, largely supplant - 
i ing the llama of prc-conqucst times, although the latter is still 
I u.scd locally in large numbers. In parts of Colombia the ox is 
j still used for long trips with bulky commodities such as coffee 
I and tobacco, while in the movtahas of the eastern slopes and in 
the Choco region of Colombia, tran.sportation i.s still dependent 
uixin Indian bearers. Evcrx’where the arricros, or muleteers, are 
an important element of the population. Often they are grouped 
in villages or particular districts where their work is the chief 
source of income. In Colombia it is estimated that they form a 
third of the jiopulation. Whereas the railway has supplanted the 
pack-train on most of the long routes from the plateau to the 
1 ‘acific coast, the number of (irri^ros in the Andes as a W'hole 
has probably not been decreased, since the penetration of the 
railways into the plateau has increased the demand for foreign 
gootls and, consequently, for means of ili.stributing them from the 
railheads. 

Except in the broad central plateau of Bolivia, the Andes offer 
such obstacles to road and railway construction that the west 
coast republics between Chile and t'olomhia are etfcctivcly divided 
into two lowland regions sefiarated by the. cordilleras. From the 
f)oint of view of Clovernnuni administration and national soli¬ 
darity, railways across the .Andes to connect the two lowland 
regions are of much imiiortaiwe; but so great would be the 
cost of con.struclion and maintenance that, unless the economic 
interdependence of the two regions devcloiis to a point where the 
cost is justilied, it is probable that few of the many lines pro- 
po.sed will be constructed. Such rail connections as the mountain 
zone now' has are .short lines built to connect important mining 
or agricultural districts with the nearest seaports. Only two 
railway routes cross the Andes. The must famous of these is the 
railway ojiened in iqi i lietwecn Los Andes, Chile and Mendoza, 
Argentine repulilic, whidi crosses the Chile-Argentine boundary 
by a tunnel io,oooft. long and 10,500ft. above sea-level, and 
affords direct rail lonnection betw'cen Buenos Aires and Val¬ 
paraiso. The recently completed railway from the Bolivia-Argen¬ 
tine boundary to Cyuni connects on the Boli\'ian altiplano with 
three railways to the Pacific coast, and gives through routes from 
Buenos Aires to Antofagasta and Arica by rail, and by rail and 
steamer on Lake Titicaca, to Molleiulo. (For railway lines east¬ 
ward from the aUiplano of Bolivia see Bolivia. For railways 
which ]>enclratc the Andes in Peru, Ecuador, Colombia and 
Venezuela, sec articles on these countries.) ( R. R. P.) 
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-wiii., 18SS); A. llcltner, “Die Kordiliera von Bogota," Ptliermanns 
Mitiheilungin, vol. civ. (1892); E. Whymper, Travels amongst the 
Great Andes of the Equator (London, 1892); T. Wolff, Geografia y 
Geologia del Ecuador (Leipzig, 1S92) ; E. A. Fitzgerald, The Highest 
Andes (London, 1S99); Sir Martin Conway, “Explorations in the 
Bolivian Andes,” Geogr. Journ., vol. xiv. (Lomlon, 1899) and The Bo¬ 
livian Andes (l.ondon and New York, 1901) ; Carl Burckhardt, “Expe¬ 
dition geologique dans la region Andine, 3S°-39° S. Lai.," Revista del 
Mtiseo de la Plata (1.S99) ; Leo VV’ehrli, “Cordillere argentino-chilienne, 
40° ct 41“ S. Lat.,'’ Revista del Museo de la Plata (1899) ; L. Darapskv. 
"Zur Geographic der Puna de Atacama" (Zeitschr. Gesell. f Ur Erdkunde 
zu Berlin, vol. xxxiv., 1899) ; F. P. Moreno, “Explorations in Pata¬ 
gonia,” Gfogr. Journ. vol. xvi. (London, 1900) ; H. Steffen, “The 
Patagonian Cordillera and its Main Rivers, between 41° and 48^ 
S. I-at.,” Grogr. Journ. (London, 1900) ; P. Kriigcr, Die chilenisrhe. 
Rehikuf Expedition (Berlin, 1900); Carl Burckhardt, “Profiles geo- 
logiqucs transversaux dc la Cordillera argcntino-chilicnne,” Analrs del 
Museo de la Plata (1900); Argentine-Chilian Boundaries in the 
Cordillera de Ins Andes, Argentine Evidence (London, 1900) ; W. 
Rei^ and A. StUbcl, Reisen in Sud-Amerika, Das Hochgebirge. der 
Republik Ecuador (Berlin, 1893 and 1902); L. R. Patr6n, Cordillera 
de los AncUs (Republic de Chile, Oficina de Limites, Santiago, 1903 
et seg.) ; Sir Thomas Holdich, “The Patagonian Andes,” Geogr. Journ. 
vol. xxiii. (London, 1904); G. Steinmann, H. Hoek and A. V. Bristram, 
“Zur Geologic des Suddstlichen Boliviens" Centralblatt fiir Mineral- 
ogie, Geologic und Paleontologk. (1904) ; Hans Meyer, In den Hock^ 
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Andes von Enmdor, Rchen nnd Shidicn (Herliu, itjo;); Victor Huot, i 
Oco^riiphic dfs Hauts-riatraux drs Andes (Pads, ujoS) ; Paul KriiKcr, 
f)ir patai^onischcn Andes z:eischen dcm 42 und 44 Grade Sudlichir 
Breite (Gotha, 1909) ; Isaiah Bowman, “The HiKhlanci Dweller of 
Bolivia, an Anthropolofiicai Interpretation," Bull. Geogr, Sor. 0} 
J'hiladclpUia, vol. viii. (1909); Isaiah Bowman, “The Physiography 
of the Central Andes,” Amer. Journ. oj Scintte, vol. xviii. (i90<)) ; 

P. D. Qucnsrl, “On the intluence of the lee Afic on the continental 
w atershed of Patagonia," Bulletin Geoj^raphii al Institute, University’ 
of Uppsida, vol. ix. (1909) ; Iheodor Herzog, “Die lUdivi.schen Kordil- 
leren" Pelcrmanns Mittheilun^en, Gotha (1910); A. Weberbauer. Die 
I'jianzenwelt der Pernanischen Andes; Die Vet;etati<m der Erde (Leip¬ 
zig, I'jii) ; T- I'lerzog, Wm L'ru'uUi zu den Gletsehern der Kordillcra, 
zivei Forschun^reisen in Bolivia (Stuttgart, igi j) ; H. Gregory, “The La 
Paz Gorge,” American Journal oj Science, vul. .wvi. (igi.D : B. Willis. 

Aart hern Patagonia, Character and Resources (.New York, J914) ; 
W. Sievers, Siid- und Mittel-.Unerika (Leipzig and Vienna, 1914) ; 
W. Sievers, “Kei.se in I’eru und Jduador ausgetuhrl 1909,“ ll issenuh. 
I'erofleutL Gcsell. jur Krdkundc zu Leipzig, \<*1. xiii. (1914) ; I. Bow¬ 
man, “The Andes of Southern Peru," American Ceof^raphical Society 
(New York, 1916); M. E (iregory, “A Geographical J<e» onnaissiiue 
of the Cuzco valley, Peru,” Atner. Journ. oj Siienee, xli. (191O) ; A. ('. 

\ (’ateh, Quito to ’Boio'la (New York, 1017); VV'. l‘eiuk. “Toi»ograj»h- 
i>chc Aufnahnie am Siidrande der Puna dc’ Atacama," Zeitschr., Ge-.rll. 
iur Erdkunde zu Berlin ( 1918) ; H. Steffen, \Cestpatay.onien. Die Pata- 
yonisrhen Korddlcren und Hire Randyebicte (Berlin, I'jio); K. 
Heibling, Beitrdye zur topoyraphio Io n Erschlicssunyen der Corddleras 
(ie los Andes zur Aconcayua und Tupunyalo (Zurich, 1919); H. L. 
Miller and J. T. Singewald, The Mineral Deposits oj South America j 
(New York and Lojnlon, 19J9); A. Jahn, Fstnrzo de las jormm ioncs 
yeoloyicas de \'enezuela (Caracas. 19^1); J. .A. Douglas, “Geological 
sections through the Andes of Peru and Bolivia," Quarterly Journal oj 
the Geological Society (London, vol. l.x.wi., 19ZO, vol. Kxvii., iw-’i); 

J. Keidel, “Ob.servaciones geoldgicas en la i^recurdillera de San Juan y 
Mendoza," Direccibn Grner<d de Minas, Afudes, \ol. .\v., No. 2 ( Buenos 
.\ires, 1921) ; R. Stejipenbeck, “Kstudioh geologicos e hidrogeologuos en 
la zona subandina de las provincias de S.ilta y 'rucuman,” Direccibn 
General de Minas, Anales. vol. .\iv.. No. 5 (Buenos Aires. 1921); 

K. ('. lleald and K. Mather, “Keconnaissani e ol the Eastern Andes 
between Cochabamba and Santa Cruz,” Bulletin oj the Geological 
Society oj America, vol. .vxxiii. (1922); A. G. Ggilvie, “Geograiiliy of 
die Central Andes," American Geoyraphical Soriety (New York, tor O ; 

1 . Bowman, “Desert Trails of Atacama,” American Genyraphii at j 
Society (New ’York, T9-’4) ; Eranz Kiibn, Fstudin Fisioyrapeo de las 
Sierras de Tucumdn (Buenos Aires, >9-4^; E- l>enis, “.Anieruiue du j 
Sud," Ccoyraphie Univcrsclle, vol. xv., Parts j and 2 (Paris, 1927;. j 

ANDESINE (n.-imed by W. H. Abich in allusion to its oc- j 
currence in (he Andes mountains), a mineral of the ])Iagioc.la.se j 
group of felspars ((/.i’.) and occupying a jiosition about midway j 
in (he isoiriorjihous series, all)itc-anorthite. In |x.-trology the 
name is arbitrarily restricted to solid solutions between Ab7.,An;,„ 
and z\lv.An,-,„. Andesitic is an essential constituent of the inter¬ 
mediate igneous ro( ks, as diorite, porjibyritc and ande.site. 

ANDESITE, a name first apjilied !>y C. L. von Buch to a 
series of lavas, investigated by him, from the Ande.s, which has 
passed into general acceptance as the de.signation of a great iamily 
of rocks playing an important part in the geology of nio.st oi 
the volcanic areas of the globe. Not only the z\ndes but most of 
the Cordillera of Central and North America consist very largely 
of andesites; they occur also in great numbers in Hungary, Japan, 
the Philippines, Java, and New Zealand. They belong to all 
geological epochs and are frequent among the Ordovician and 
Devonian rocks of Britain, forming the ranges of the Cheviots, 
(Jchils, Breidden hills, and part of the Lake district. The well- 
known volcanoes, Monlagne Pelee, the Soufriere of St. VTneent, 
Krakatoa, Tarawera, and Bandaisan have within recent years 
emitted great (juantities of andesitic rocks with disastrous violence. 

They are typical intermediate rocks, containing on an average 
about 60% of .silica, but .showing a considerable range of composi¬ 
tion. Most of them correspond to the plutonic diorites, but others 
more nearly represent the gabbros. Their essential distinguishing 
features arc mineralogical and consist in the presence of much 
soda-lime felspar (ranging from oligoclase to acid labradorite, 
though phenocrysts may occasionally be still more ba.sic), along 
with one or more of the ferro-magnesian minerals, biotite, horn¬ 
blende, augite, and hypersthene. Both olivine and quartz arc 
typically absent, though in some varieties one or other may 
occur in small quantity. Orthoclase may be present in small 
amount. In trachyandesites orthoclase and plagioclasc are more 
or less equally developed, Tliese rocks are conspicuously repre- 
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.sented in the igneous ticlds of the Auvergne. Siebengebirge, Canary 
islands, etc. The andesites have mostly a porphyritic structure 
and the larger felspars and ferro-magnesian minerals are often 
visible to the naked eye, lying in a finer ground-mass, usually 
cry,sia!linc, but sometimes to a large extent vitreous. AVhen very 
fre.sli they are dark-coloured if they contain much glass, but. jndcr 
in colour, red, grey, or pinkish when more thoroughly crystallized. 

The older (pre-Tertiary) andesites are grouiK'd together by 
many German und, formerly, by British petrologists under the 
term porphyriles, but are distinguished only by being, as a rule, 
in a less fre>h condition. Apart from this there are three great 
subdixi.sions of this family of rocks, the quartz-andesites or 
daciies, the hornlilemle- and biotite-anile.sites, and the augite- and 
hypvrsthene-amle.sites (or pyroxcne-amlesiies). The clacites, a 
term first applied by Karl Heinrich Hektor Guido Stachc (b, 
is.;0 to qiianz-bearing .-mde.siles of Tran.syhania or Dacia, con- 
t.jin j)rim.iry {juarlz and are the most siliifous members of the 
t.imily; their quartz may apjiear in small blebs (or phenocrysts), 
or may occur only as minute interstitial grains in llu' ground-mass; 
other daiites are very vitreous (daeite-pitdistunes). In many of 
their structural peculiarities (hey closely simulate the rhyolitc.s, 
Irom which they diller in containing less jiutash and more soda, 
and in con.secjuente less orthoclase fel.^par and more jilagiocla.se. 
The hornblende- and biolite-aiulesiU’S, like the daiites, have in 
most eases a pale colour (pink, yellow, or grey), being compara- 
tix’ely rich in felsjiar. 'They resemble the trachytes both in 
appeararue and in structure, but their fel,s|)ar is mostly plagio- 
cia.se, not sanidine. The biotite and hornblende have much the 
.same ch.ir.nters in both of these groups of rocks and are often 
surrounded by bku k bordiTs. iiroduced by corrosion and partial 
lesorption by the niagm.i. Augite is common in these andesites, 
liiit bronzite or hypersthene is comjiaratively rare. The pyroxene- 
andesites are darker, more basic rocks, w'ith a higher sjXH'ific 
gravity, and ajiproaeh closely to the b;isalts and dolerites, espe- 
lially w'hen they contain a small amount of olivine. They arc 
probably (he commone.st types of andesite, both at (he present 
time and in former geological periods. 

In addition to the aice.s.sor}’ minerals, zircon, ajiatite, and iron 
oxides, whith are prailically never absent, certain others occur 
which, on a< count of their rarity and import am e, are of siiccial 
interest. Sharpb'-formecl little crystals of i ordierile are occasion¬ 
ally found in andesites (Japan, Spain, St. Vim ent, C'umberland); 
they seem to depend on more or less complc-li’ digestion of frag¬ 
ments of aluminous rocks in the molten lava. Garnet and sapithire 
have also been found in andesites, and perha])s have the same 
signilication; a rose-red variety of ej)ido(e (w'ithainili;) is known 
as a secondary product in certain andesites (Glencoe, Scotland), 
and the famous red j)orphyry (poriido rosso) of the ancients is a 
rock of this type. Ore dejtosils \ ery frequently occur in connc’c- 
lion with andesitic rocks (Nevada, California, Hungary, Borneo, 
etc.), especially those of gold and silver. They have been Jaiil 
down in fissures ns veins of (juartz, and the .surrounding igneous 
rocks are frequently altered and decomposed in a [leculiar way 
by the hot ascending metalliferous solutions. Andesites affected 
in this manner are known as proiiylile.s. (J. S. F.) 

ANDIJAN. HI A province in I'zbek S.S.R. Area 2,824 
sfj.mi. I’opuiation 71)2.297 (144.718 urban); (?) a town, the cap¬ 
ital of the province; pop, ( iq.cq) 83, (u;! ; sit,; 40'’ 55' N. 72“ if/ 
E.; all. i.li^oft. Jt is (he terminus ot (he 'Tran.sca.spian Railway, 
on the left bank of the upper Syr-Darva. It is in an earthc/uakc’ 
area and was destroyed in 1902. but re-buill. It is a centre of the 
cotton trade and has cotton factories (hence (he name Andijani for 
merchants in Central Asia), It has gardens and a large park and 
was formerly the residence of the Khans of Khokarul. 'I'he prov¬ 
ince is fertile and is watered by the Syr-Darya. It produces rice, 
cotton, millet, winter and spring wheat, [lotatoes, grapes and silk. 

AND INTEREST, a term u.sed in the bond market meaning 
that uiKin the sale of a bond the quoted price must be supple¬ 
mented by the payment of an amount equal to the accrued in¬ 
terest to dale of sale {see Accrued Interest). 

ANDIRON (older form andernc j, one of a pair of horizontal 
iron bars upon which logs are laid for burning in an open fireplace. 



9o8 ANDKHUI—ANDORRA 


Andirons stand upon short legs and are usually connected with an 
uf)rit?ht guard, giving the grotesque apfxjarance of a dog (hence 
jirc-dogs, q.v.). This guard, being a very conspicuous fixture, is 
often elaboralely designed with figures, grole.sque animals, em¬ 
blems and the like. Andirons with little or no ornament were also 
used in kitchens, with ratcheted upright.s for the spits. 

ANDKHUI, northern khanate in Afghan Turkistan, allotted 
to Afghanistan tiy the Russo-Afghan boundary commission (1885). 
Also the chief town of the khanate, loom. W. of Baikh on the 
edge of the low 'l urkomiin desert, said to have been founded by 
Alexander the (ireat. Having been for a while subject to Buk¬ 
hara, it was taken and ruined by Mahmud Khan in 1820, and its 
khan thereupon sought the help of the Afghans. The population 
has been estimated at 15,000 and includes Turkomans, some Uz- 
begs and a few 'fajiks. The climate is unhealthy, but the soil fer¬ 
tile, the wafer is brackish, and flies and scoi^iions abound. 

ANDOCIDES, one of the “ten” Attic orators, was born about 
B.c. lmi>liraletl in the mutilation of the Hermae (415), 
although he saved his life by turning informer (sve Thuc. vi. 27, 
Oo) he was cifndenined (f) j)ar(ial loss of civil rights and went into 
exile. He l)ecame a mere hunt, and after two unsuccessful attempts 
retunied to Athens under the general amnesty that followed the 
restoration ul the democracy (403), and fdled some important 
othces. In 301 he was one of the ambassadors sent to Sparta to 
discuss peace terms. 

Speeches extant' De Ktditn, plea for bis n'turn and rem<ival of 
(iv il (lisabllitit's ; Dr My^ivrits, rlelencc? against ttie i harge of impiety 
it) attending the l',!t,‘U’'ituiin masteries; Df Varr, advocating peace with 
Sjuirta; Contra AUihouIrm, gtncrally coiv.ddrrc*l .spurious. Text.— 
Klass, rSHo, lapsins, i.sKS; J)r My.d., with notes tiv Uickie, 188=;; 
Dr Red. and Dr hi vsi with notes liv Mardianl. iSRg; see. Jehb, 
Alik Orators; L. bornmn, Index Ando(ideas, iHyy. 

ANDORRA, a small autonomous and .semi-independent State 
on the Kranco-Siianish frontier between the central and east¬ 
ern l*>Tene-e.H. I’o|i. afiout 5,200. Area, n>is(pn.; with greatest 
length about iSm., east to west, and greatest breadth 1701. It i.s 
a cluster of mountain valleys, uniting to form the Valirn, a tribu¬ 
tary of the Segre. itself a feeder of the Khro, surrounded, on all 
side.s save the souih-wesl, by peaks which rise lietween 5,000 and 
lo.oool’t. No part of the valley is below 3.000II.; the main Tyre- 
nean crest line, to the north and east is over 8,000 ft. The valleys 
end in steep (in/urs which give no passage through the mountain 
wall. 'Phe ports (passes) of Salud, Traymiquel^ and Soldeu are 
open for a part of the year only; while the clrtile of the Valira 
bidow San-julia-ile-Loria offers little easier, if more permanent, 
p.i.s.sage for communications with S|;xiin. The climate is severe at 
all levels, and, abene 4,500ft., drought becomes a sc-rious factor, 
and though most of the valleys are within suli-alpinc zones, conif¬ 
erous lorest does not llourish, partly for this rcM.son. Irrigation 

thus imiispen.sablc to the high meadows, liut in the lower 
\ alleys large-scale irrigation dates only from 1S84. All cultivable 
areas vary in value? aiccmding to their exjxisurc to the sun w'hich 
melts the snow.s in sitring. In the lower valleys torrential activity 
limits cultiv.ible soil; the widest stretches are about Andorra- 
la-Vieja. The lateral valleys are in better case, but their alluvial 
meadows are often loo high to be cultivable. The most fertile 
.soil is on artificial terraced slopes. Forests are poor, and have 
been destroyed by animals and by m.tn for firewood, charcoal, 
etc. 'Fhc e\c'rgreen oak grow.s on the sunn>’ slopes around An- 
dorra-la-\'ieia. but the olive is nowhere found. At the limits of 
cultivation bad weather often prevents the ripening of the barley, 
here sown Indore or soon after the harxest time. Higher still, in 
the Alpine zone, are great slrc'tches of summer pasture which 
provide food for many more sheep than Andorra itself can sui>- 
V)ort through the winter. When the land w'as first peopled is 
unknown. v\t various times the high valleys have doubtless 
served as refuges for peoples pressed up from the plain, as in the 
Caucasus, and it i.s known that French and Spanish deserters have 
frequently retired there. The Andorran, how"ever, is stubborn and 
inde^>endent, unci mistrusts intruders. Pastoral life is naturally 
well-developed, and the inhabitants of the groups of valleys hold 
the high pastures in common; a fact which tended towards auton¬ 
omy in many mountain valleys of the I^yrenee*. particularly in 


the middle ages. The richest soil is given up to tobacco culture, 
the crop con.stituting the main wealth of the country. Exported 
(mainly contraband) tobacco is found for a great distance around, 
both in Si)ain and in the Ariege basin. The need of hay for winter 
fodder for the .sheep further limits cereal culture. Mcadowland is 
highly prized and tends to e.xtcnd at the expense of the cultivated 
soil; and even the potato, the introduction of which meant much 
to most regions of the Pyrenees, forms with barley only a poor 
supi)lemenl to ])astoral products. Climate and .soil alike are 
unfavourable to wheat. 

Besides the local movement to high pastures in summer there is 
well developed tnvishuniaticc in the migration of vast flocks of 
.sheep from the di.slant plains of the lower Segre (Llanos del 
ITgel) and the Ariege, the total summer flocks of Andorra being 
estimated at about 30,000 head. In mo.st parts the frontier 
against France lies in areas which form natural regions, so that 
treaties, Iks ou paccrics, for peaceful exploitation, regardless 
of national or political con.sidenations, are of long standing. 
Again.st Sj>ain, on the east, the frontier sometimes descends be¬ 
yond the crests to include the head-waters of oppo.sing streams. 
Lower down the slopes, hercl.s of horses, mules and cattle find 
sustenance, while the goat also plays an important part in 
Andorran life. J-'or all animals, however, the problem is lack of 
W'inter food, and the autumnal fairs, visited by Catalan dealers, 
are very important and ,'ire held both in Andorra and over the 
Spanish border, Indu.stry, apart from the half-dozen tobacco 
“factories,” i.s merely domestic, and lack of capital and initiative, 
remoteness and jMcorness of communications prevent clc?velopmenl. 
Mineral deposits include silver, lead and in particular iron ores, 
which were formerly worked and reduced with charcoal, as several 
ruined forges testily. The only roads are bridle-paths, and a mu¬ 
nicipal road over the S[)anish frontier to Seo de Urgel, along 
w'hich a motor-omnibus service operates. In 1904 France and 
Spain agreed to build a railway from Ax to Ripoll, which would 
greatly facilitate traflic, but little progress has been made. 

There are two contrasted types of settlement, the permanent 
and the temporary village, but the houses are grouped together in 
both ca.se.s. 1'he former, extending up to the limit of 6,000ft., are 
generally on sIo[)es facing south. The largest agglomerations are 
in the plains about Audorra-la-Vieja and Encamp. The tempo¬ 
rary (.summer) habitations generally occur between 5,200 and 
6,500ft.; but “migration” here is sometimes on a small scale, al¬ 
though in some districts the peasants spend nine months of the 
year at the high villages (rorfals). The limited resources of the 
high valleys necessitate emigration. 

The indejtendent.e of Andorra is traditionally ascribed to 
Charlemagne, like many other PxTenean anomalies. Since 1278 
(he princi[)ality has been iimier the joint suzerainty of the French 
State (which inherited the rights of the Counts of Foix) and the 
Spanish bishops of Urgel, and the two powers, who receive an¬ 
nual dues of 060 francs and 460 pesetas respectively, have mu¬ 
tually checked innovations in a land where mediaeval usages 
naturally persist. I'hus Andorra is not a republic; its official title 
is “Ics Vallees et Suzerair.jl^s.” It is governed by a Council 
General of 24 members, elected for four years by the heads of 
families in each of the six parishes of Andorrn-la-Vieja, Encamp, 
La Massana, Ordino, Canillo and San-Julia-de-Loria. A First 
Syndic, chosen by the Council constitutes the supreme executive; 
and a Second Syndic serves as deputy. In civil matters the Ju¬ 
dicial iK)wer is exercised in the first instance by two civil judges 
(Paylrs) appointed by France and by the bishop respectively. 
There is a Court of Appeal and also a Supreme Court at Perpig¬ 
nan. The final appeal is either to the supreme court or to the 
Ecclesiastical Court at Urgel. For criminal suits two magistrates 
(I'igwerx) preside at Andorra-la-Vfeja, the capital, a village of 
some 600 inhabitants. In the “government house” here the Coim- 
cil General meets. A permanent delegate, the prefect of the de¬ 
partment of Pyrenees Orientales, has charge of the interests of 
France. The Andorrans ha\'e shown some resentment of French 
encroachments, in 193S; and in 1933 it was found necessary 
. to diSiirm the police. Catalan is the language spoken, and French 
( and Spanish currency are both in use. 
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BidUOGRAPHY.—V. C. Scott O’Connor, Travrh in the Pyrenees 
(1913); Maximilian Sorrc, Les Pyrenhs AJediterraneennes 
j. Avil^s Arnau, El Pallas y Andorra {Uarcoluna, 1893): T. F. Blade. 
Etudes giOfiraphtQues sur la Vallt^r d'Andorre (1875); W. Piesold. 
Andorra (Berlin. 1937) ; Sec also the Ruido-books for Spain. 

ANDOVER, municipal borough, Southampton, England, situ¬ 
ated among chalk hills on the Anton, a tributary of the Test. 
Pop. (193S) II. 910. Area, 10 sq.mi. The district is rich in 
prehi.storic earthworks and tumuli. The import.ance of the Saxon 
v'illage {Andejeian, A 7 tdieura, Andever) is probably related to the 
proximity of the Roman road from Silebester to Old Sarum. The 
witenagemot met here, and it is the traditional scene of meeting 
of Aethelred and Olaf the Dane. Andover existed as a borough be¬ 
fore 1176, and Henr>' II exempted its inhabitants from toll and 
pas.sage. The coiporation was reconstituted in 1599 and again in 
1682. The town possessed an iron market and a prosperous wool 
trade in the 14th centur}’; it is the centre of a large agricultural 
district and also profits from various army undertakings on 
the Downs. The November sheep-fair dates from the 13th cen¬ 
tury. The cattle and corn markets are both ancient institutions. 
Malting, iron founding and printing arc carried on. Extinct indus¬ 
tries arc the manufactures of silk and parchment. Andover sent 
two mcml)ers to parliament from 1584-85 to 1867 and one from 
(hen until 1885, w'hen it was merged in the county, being in the 
Basingstoke division. There is a .station on the main S.R. from 
London to Exeter. 

ANDOVER, a town of Essex county, Massachusetts, U.S.A., 
situated on south side of the Merrimack valley. The population 
was 9,969 in 1930 and was 11,122 in 1940 by federal census. The 
Shavvsheen river supplies power for a considerable manufacturing 
industry. Worsteds, wmollens and rubber goods are produced in 
Andover, Ballardville and Sh.awsheen village, a “model” com¬ 
munity created by (he American Woolen Company. Andover, 
the principal village, is about 23 mi. N. of Bo.stori and is served by 
the Boston and Maine raihva>- and interurt»an electric line.s. The 
town is noteworthy for its edmational institutions. Abbot 
academy, opened in 1829, was the earlie.st incorporated school for 
girls in New England, Phillips academy, oinmed in 1778 (incoriK)- 
rated in 1780), the first inconwated academy of the state, was 
founded through the efforts of Samuel'Phillips (1752-1802) by 
his father, Samuel Phillips (1715-90), and his uncle, John Phillips 
(1719-95), “for the purpose of instructing youth, not only in Eng¬ 
lish and Latin grammar, writing, arithmetic and those sciences 
wherein they are commonly taught, but more csperially to hvirn 
them the great end and real business of living." An archaeological 
department with an important Cf)llection in American archaeology, 
was founded by Robert S. Peabody and his wife in iQOt. The 
academy grounds include those occupied 1808-1908 by the 
Andover theological seminary, which in lo.n became the Andover* 
Newton theological school. Andover was settled in 1634 and incor¬ 
porated in 1646. It was named after the English town of Andover, 
Hampshire, the home of some of the chief settlers. North And<»ver 
was separated from it in 1855. Elizabeth .Stuart Phelijs-Ward 
lived for many years in Andover, and Harriet Beecher Stowe, who 
resided from 1852 to 1864, is buried there. 

ANDRADA E SYLVA, BONIFACIO JOZE D’ (1765- 

183S), Brazilian statesman and naturali.st, was born at Villa de 
Santos, near Rio de Janeiro. In iSoo he wa.s appointed prolessor 
of geology at Coimbra, and s6on after inspector-general of the 
Portuguese mines; in 1812 he was made perpetual secretary of the 
Academy of Lisbon. Returning to Brazil in 1819, he urged Dom 
Pedro to resist the recall of the Lisbon court, and was appointed 
one of his ministers in 1821. When the independence of Brazil 
was declared, Andrada was made minister of the interior and of 
foreign affairs; and when it was established he was again elected 
by the Constituent Assembly, but his democratic principles re¬ 
sulted in his dismissal from office, July 1823. On the dissolution of 
the Assembly in November, he was banished to France, where he 
lived near Bordeaux till, in 1829, he was permitted to return to 
Brazil. But being again arrested in 1S33, and tried for intriguing 
on behalf of Dom Pedfo I., he remained in retirement till he died 
at Nicthetoy in 1838. 
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ANDRASSY, JULIUS, Count (1860-19-’9Hungarian 
statesman, was born June 30. i860, the son of Count Julius 
Andrassy. He was elected deputy in 1885, and in 1900 became 
Minister of the Interior, in the so-called C'oalition Cabinet. At 
the collapse of this Ministry in igio, he refu-sed to join the 
Khuen-Hedervdry Government but declared that he would not 
actively oppose it, and dissolved the constitutional party, of which 
be was leader. In 1913 he delivered three speeches in the 
Hungarian Delegation against the conduct of foreign affairs, ad¬ 
vocating a fx)licy of E^uropean dctentCf and in jiarliamcnl he 
opposed the plan for the centralization of the internal adminis¬ 
tration of Hungary. At the outbreak of World War I he .sup¬ 
ported the Tisza Ministry, but opposed Burian 011 the Polish and 
Italian questions. In 1915 he pleaded lor peace, and urged a 
wide extension of the franchise. lJi>on the resignation of Burian 
in Oct. igi8, he became foreign minister in Vienna and, in a 
note to ITesident Wilson, made a la.st attempt to conclude a 
.separate peace. He then retired from office, but in Jan. 1920 
was returned for Miskolcz to the Hungarian National As.sembly 
and later became leader of the Christian National party. In Oct. 
J921, nt King Charles’s second attempt to regain his throne, he 
was taken prisoner with the king and was im|)risoned for several 
months. In 1922 he was returned to the Nutionuli.st As.sembly aa 
a Legitimist deputy. He died June ii, 1929. 

His wt)rks include— Ans^kich mil Osterrekh vom Jahre 
TSr>7’ (rH(j7); Die Dr.^adteii des Hestandes des Ungariseben Staates 
und drssen vevjas.sungstniissiger h'reihrit (Hud:ipP!-t, igoi-ii); The 
DeVflopmt nt of Hungarian Constitutional Liherty (igoH); Wer hut 
den Krug vrrhrochcn't (Leipzig, 1015. trans. by E. J. Euphral, 
New V«>rk, JQ15) ; Interesseusolkiarildt des Deutschtums und Vngar- 
turns (MuniOi, igio) ; Diplomalie und l\ eltkrieg (tQ20, Eng. trans, 
bv J. H. Reece, 1921), and The Anlcicdents of the World War, vol. i., 
Hungarian (1925). 

ANDRASSY, JULIUS (Cyula), Cou.nt (1823-1890), 

Hungarian slatesinun, the son of Count Karoly Andrassy and 
Elelka Szapary, was born at KoCife, Slovakia (then in north 
Hungary) on March 3, 1823. In 1846 he attracted attention by 
hi.s bitter articles agaia.st. the Government in Kossuth’s paper, the 
Pi’sti llirlap, and w;us returned as one of the Radical candidate* to 
the diet of j .847-48. He was one of the leaders in the Constitutional 
agitation in Hungary, but when Jellacic iq.v.) marched into 
Hungary, Andrassy took command of a Llonved battalion and 
served at the battles of Pakozd and Schweehat, In May 1849 
Kossuth sent him to Constantinople, in the hoi>e of jMtrsuading 
the Porte to declare war against Austria and Russia. After the 
catastrophe of Vilagos he migrated first to London and then to 
Paris. On Sept. 21, 1851, he was hanged in effigy by the Austrian 
Government for his share in the Hungarian revolt. In 1850 he 
married Countess Katinka Kcndeffy, and in the following year 
a.sked for and obtained an amnesty, without, however, (*xpre.s.sing 
regret lor the part he had played in the pa.st. In i85<S he returned 
to Hungary. Here he supported Deak in his demand for the 
restitution of the Hungarian Constitution of 1848, and worked 
.'•irongly for reconciliation, both between the monarch and the 
Hungarian nation, and the contlicting political parties in Hungary. 

On Dec. 21, 1865, he was chosen vice-president of the diet, and 
in March 1866, president of the sub-committee appointed by the 
parliamentary commission to draw up the Compo.sition (common¬ 
ly known as the Ausglekh) between Austria and Hungary, of 
which the central idea, that of the “Delegations,” originated with 
him. After Koniggriitz he was formally consulted by the emperor 
for the first time. He advi.sed the re-eslablishment of the consti¬ 
tution and the appointment of a responsible ministry. 

On Feb. 17, 1867, the king appointed him the first constitutional 
Hungarian premier, and he took over the departments of war 
and foreign affairs. 

It was he who, in the face of extraordinary opposition, secured 
for Hungary the recognition of a national militia (Uonv^d), or¬ 
ganized that force, and arranged for the “provincialization” of 
the Military Frontier (q.v.). 

On Nov, 0 , 1871, Beust, the Austro-Hungarian foreign minister, 
who had urged revenge on Prussia for the war of 1806 and a 
Franco-Austrian alliance, left office, and AndrAssy took his place. 
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]1<* had rcsoiutoiy ()j)fK).sed (he ri-vcnm*,’’ rKJl.ihly in hi;-' 

of July 2S, i,H7o. and under his t-* Austria-Hungary 

is/ahlishcd Jhat hrm friendship with (Germany which was the 
must essential factor in European politics up to 1Q14. Andrassy 
was a Magyar, and a man of world-wide outlook; for both rea¬ 
sons he saw in Germany the only trustworthy support of his 
fountry and his nation against Russian aggression and the cn- 
(Toachnients of the Slavonic nationalities in the dual monarchy 
aiifl in the Halkaris 

Ultimately, Andrassy saw in Russia his iruist (langerf)us enemy, 
but he was al)le to prc>er\ (* good irial ions, and even to se¬ 
cure the signature of an agreement Ix'fween I-ran/ Jose[jh and 
Alexander 11 , to a< I together to maintain the peafe of ICurope ; 
(June (), iH-;;) Meanwhile lii-^ uisr and active policy restored i 
Austria-Hungary’s lalleii international prestige. She was no longer 
isolated; Iriendly relations were (ulti\'a(ed with Germany and 
Kuiitiia, ami with Great Hriiain and Italy. The jereservation of the 
Ottoman empire was most desirable bm Andrassy’s policy; but, 
should this [)rove impossilcle, he did not pro])Ose to let Russia’.s in¬ 
fluence eclipse that of Austria-Hungary in the Balkans. At the 
.same time, when court and military (irdes in \'it*nna were hoping 
for an a(f|uisilion of territory in the B.ilkans, Andrassy, fearing 
the efief ts on Hungary of an increase t)f the Slav population in the 
dual monarchy, resolutely opposed any territorial aggrandisement. 
Thus, when serious (list urf)aucf'S broke out in Bosnia in JH75, 
Andrassy, in his f.irnous note of I)('c. ,to, 1.^7;;, urged the intro- 
du( tiori of rfd’orms whi( h .Nhould leave the authority of the I’urtc 
intact, while anielior.fling the lot of th<’ Ghristian.s. The mainte¬ 
nance of the status (/ua proved impossible; and at the Congress of 
Berlirp Andrassy, who was presdit as Austro-Hungarian pleni¬ 
potentiary. accepli'd for his (ountry a mandate over Bosnia and 
Hercegovina far more for defensive, than for offensive, reasons. 
Nevertheless, the ocdipalion w.is inf(‘nsely unpopular in Hungary, 
as also it( Germ.in Au^tria ; ami on Oct H, i.H7(k Anflrassy resigned. 
'The ollensive-flefdisive .illiam e with Germany, which placed the 
foreign relal ions of Austria-Hungary om e more on a stable footing, 
was his work, though it was signed by llaymele. 

After his relirenidit .-Xmlrassy continued to take an active jiart 
in public .affairs both in the Helegalions and in the upper house as 
a moderate Const it lit ion.ilist and defender of the . l//.vg/dV/f of iM(»7. 
In the last ye.irs of his life he regaincal his jcopularity, and his death 
on l eh. iS, iHuo, w.is universally mourned as a national calamity. 
He was thf' first M.igy.ir slalesm.in who, for centuries, had occu- 
pieil a Ivuropt'an position. Breadth of view, .swift resourcefulness, 
and an intimate kmovlf-dge of men ami things were his distinguish¬ 
ing (lualilies as a st.ilesm.m. Personally he was the most amiable of 
men; he unilfal in himself the Magyar magnate and the modern 
gentleman. If Deak was the arfhilect, Amlras.sy certainly wa.s the 
master-builder of tlu' moilern Hungarian state. 

Count .SndraN^y left two sons ami one daughter, Ilona (b iS5i)t. 
who marricfl Count l.ajos B;itihyany. 'The elder .son, 'Pivador 
(Theodore! .Andreas (1857-1005). was elected \ice-president 
of the lower house of the Hungarian parliament in 1890. The 
younger, Gyuhi (Julius) is nolited above. 

Srr Andrassv’s Spt’rrhr'i (Hime.) edited by Beta Lederer (i8gi!; 
Mfnioir (Hung ) l)\ Itetvjaniin Kallay (iSgi), RtrolU'ctions of Count 
Andra.ssy (Hung) by .\lani) Konvi (i.sgi). Craf Julius Andrd.ssx: 
•^iin LrbtH und uinr /rit, by E. von Wertheimer (Stuttgart, lOU)- 

“andrAssy note, the,” ,1 declaration drawn up by 

Count Andra.ssy on tu-halt of Russia. Austria and Germany, and 
presetUed to the Port*-, after the adhererue of I'rance and Great 
Britain, on J;in. 51. iS;!) Serious insurrections had broken out 
in Bosnia and Hercegovina, 'Vhe Andrassy note was an attempt at 
conciliatioti; it urgetl the i'(|uality before the law of Christian 
ujkI Muslim subjects, the abolition ol the system of farming 
taxes, and the ereciittn of an adminisiiative local as.sembly repre- 
.senting both religions. Neither the .-Xndrassy note nor the sub- 
secBtcnt Berlin memorandum (to which Great Britain refused 
any support) was successful. Serbia and Montenegro declared 
war. The "Bulgarian alrocitie.s’’ followed, precipitating the 
Rus.so-Turkish War, which w'as closed by the treaties of San 
Stefano and Berlin, 1878 (gq v ). ( AVc also Easters Otestio.s.) 


ANDRE, JOHN ( I 7.5J-I 7-8o ), British .soldier, was born in 
London in 1751 of Genevese parents. Accident brought him in 
1769 to Lichfield, where, in the house of the Rev. Thomas Sew¬ 
ard, he met the beautiful Miss Honora Sneyd. A strong attach¬ 
ment sprang up betw'ccn the two, but Miss Sneyd’s family re¬ 
fused their consent to marriage. Andre travelled for some time 
in Germany, and eventually joined the 7th Royal Fu.siliers in 



• I LOURTfiY Of YAH DMIVtRMTr lieHART 


Major john andrT British soldier and patriot, who was hanged 
AS A spy^ during the AMERICAN REVOLUTION. FROM A SKETCH MADE 
BY ANDRE ON THE MORNING OF THE DAY FIXED FOR HIS EXECUTION 

Canada. Honora married in 177.5 R. L. Ivdgeworth, (he father 
of Maria Edgeworth, but Andre remained faithful. In a letter 
to Anna Seward, written shortly after being taken [irisoner by 
the Americans at the ca[)itulation of St. John s on Nov. 3 1775, 
he stales that he has been "stripped of everything except the 
picture* of ffonora, which 1 concealed in my mouth. Preserving 
this I yet think niy.self fortunate.” Exchanged towards the close 
of i77(). Andre reieived rajiid i)romotion. and Sir Henry Clin¬ 
ton appointed him adjutanl-general of the forces in 177S. 

E.irly in 1 7S0 the American general. Benedict Arnold (q.v.). 
made overtures to the British to i)etray to them the fortress of 
West Point on the Hud.son river. Major Andre- was appointed to 
negotiate with Arnold. For this purpo.se he landed from a vessel 
bearing a flag of truce and saw Arnold, who gave him full par¬ 
ticulars and plans of the fortress of West Point, and arranged to 
co-operate with the Briti.sh during an attack W'hich was to be 
made in a few days. Unfortunately for Andre, the British vessel 
was lire-d on before the negotiations were finished and obliged to 
drop down the river. Andre wa.s compelled to pass the night 
within the American lines. Exchanging his uniform for a civilian 
disguise, he .set out next day by land for New ^'ork, pnjvided by 
Arnold with a j)a.s.s|K)rt. When all danger of being recogni/ed 
seemed past. Andre was stopped l)y three American militiamen 
who .searched him and discovered in his boots the proofs of his 
negotiations for the betrayal of West Point. Washington, al¬ 
though admitting that Andre- was "more unfortunate than crim¬ 
inal.” sent him before a court-martial, by which, he was, in 
consequence of his own admis.sions, condemned to death as a 
spy. He was hanged at Tappan on Oct. 2 17So. Arnold escajx-d 
by flight. I’he ju.sticc of Andre’s execution has been much dis¬ 
cussed, but he undoubtedly acted as a .spy. although under orders 
and cntirc'ly contrary to his own feelings. Washington's apparent 
harshness in refusing the condemned man a soldier’s death by 
.shooting has also been censured. 

Major Andre showed considerable pcH-tic talent in his humor¬ 
ous Cow-chase, a parody on Chevy-chase, w'hich appeared in 
three successive parts in New' "S ork, the last on (he vxry day of 
his capture. His fate excited universal sympathy, and the whole 
British army went into mourning for him. A mural tablet to his 
memory was placed in Westminster Abbey by the British Gov¬ 
ernment ; a monument to his captors has been erected by Ameri¬ 
cans on the .spot where he was taken. Andresinilitary journal of the 
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British movements in Amcriea from June 1777 to the close of 
1778, was taken to England in 1782 hy General Grey, whose 
descendant. Earl Grey, discovered it in 100-’ 

Biblioorai’HY. - 5 ce Sargent-Winthrop, 1 he Life and Career of 
Major John Andr 6 , etc., (new cd., New York, 1902) ; Andri's Journal 
(Boston, Mass., The Bibliophile Society, 1904). 

ANDRlfe LE CHAPELAIN (A XDREAS CaPELLA.VUS), 
mediaeval French writer and chaplain at the I'rench court (whence 
his surname), was horn in the .second half of the uth century, 
a/ul probably held his olbce under Philii) Augustus (11 So-i a.yt )■ 
lbs famous treatise. JJhcr dr Arlr lionr.sir timufidi rt dr Krpro- 
Imtionr inhotirsti Amori.s, written in l.atin at the beginning of 
the i,Uh century and translated twice into I'Yench during the 
century, is an interesting source of information concerning 
mediaeval manners and morals, and the "court of love” in par¬ 
ticular. d'here are 12 mss. extant, of which the most important 
are: the 13th century ms. in the Vatican, coll. Ottobonianae, no. 
1.103; the 14th century ms. in the Bibliotheque Nationale, no. 
8758; and the 15th century ms. in the Ambrosian Library, A. no. 
130. The W'ork has also been translated into German and Italian. 
The most widespread edition is that of D. Miihler, Erotica, sru 
Amatoria Andrri Caprllani rc^ii (Dortmund. lOio); other edi¬ 
tions are by E. Trojel, Andrrae Caprllani rrgii Erancoriim Dr 
Amorr lihri trrs (Copenhagen, 1802); and by II. AL Elster, a 
German translation, ^ Biichcr ubrr dir Lirhc . . . (192.}). 

ANDREA, GIOVANNI (1275-1 348), professor of canon 
law at Bologna, where he is said to have died of plague. Curious 
stories are told of him, r.g., that by way of self-mortilication he 
lay every night for 20 years on the bare ground with only a bear‘> 
i^kin for a covering; that in an audience he had with Pope Bonitace 
V IIL his extraordinary shortness of stature led the pope to believe 
he was kneeling, and to a.sk him three times to rise, to the immense 
merriment of the cardinals; and that he had a daughter, Novella, 
so accomplished in law' as to be able to read her father's lectures 
in his absence, and so bcaiutiful that she had to read behind a 
curtain lest her face should distract the attention of the students. 

ANDREA DEL SARTO (i48(>-i5.^o), Italian painter, was 
burn in Florence on July 16, i486. There were four other children. 
Hi.s surname has been given as Vanucehi; his name "del Sarto ’ 
was given him becau.se his father, Agnolo, was a tailor, in 1404 
Andrea was put to work under a goldsmith. He took to drawing 
from his master'.s rnodeds and was soon transferred to a .skilful 
woodcarver and inferior jjainter named (iian Harile, with whom 
he remained until 1408. Barile recommended him to Piero di 
Cosimo as draughtsman and colourist. Piero retained Andrea for 
sonic years, allowing him to study from the famous cartoons of 
Leonardo da Vinci and Mit helangelo. Finally Andrea agreed with 
his friend Franciabigio, who was somewhat his senior, that they 
would open a shop conjointly: at a date not defined they look 
a lodging together in the Piazxa del Grano. Their first work in 
partnership may probably have been the “Baptism of Christ,’’ 
for the Florentine Com[)agnia dello Scalzo. Soon afterwards the 
partnership was dis.solvecl. From i50() to 1514 the brotherhood 
of the Servites employed Andrea, as well as Franciabigio and 
.\ndrea Feltrini, the first-named undertaking in the portico of the 
Annunziata three fre.scoe.s illustrating the life of the Servite saint 
Filippo Benizzi (d. 12S5). The subjects are the saint sharing his 
cloak with a leper, cursing .some gamblers, and restoring a girl 
posses.sed w'ith a devil. The .second and third wairks excel the- 
first, and arc impulsive and able performances. Thc.se paintings 
gained for their author the pre-eminemt title “Andrea senza errori ’ 
(Andrew the unerring 1. Andrea went on to the. Death of 
S, Filippo and the Children cured by touching his Garment—all 
the five works being completed before the dose of 1510. The youth 
of 23 w'as already, in technique, about the best fresco-painter of 
central Italy, barely rivalled by Raphael, who was the elder by 
four years. Michelangelo’s Sixtine frescoes were then only in 
a preliminary stage. Andrea always worked in the simplest, most 
typical, and most trying method of fresco—that of painting the 
thing once and for all, without any subsequent dry-touching. He 
now received many commissions. The brotherhood of the 
Servites engaged him to do two more fre.scoes in the Annunziata 
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at a higher price; he also painted, towarcLs i 5 >-t Annunciation 
in the monastery of S. Gallo. 

The “Tailors -Andrew” appears to have been an easy-going 
plebeian, to whom a modest position in life and scanty gains were 
no grievances. As an artist he must have know-n his own value; 
but he probably rested content in the sense, of his superlative 
powers as an executant, and did not aspire to the rank of a great 
inventor or leader, for which, indeed, he had no vocation. He 
led a social sort of life among his ccnniieers of the art. was 
intimate with the sculptor Rustici, and joined a jolly dining-club 
at his hou.se named the (’omjKiny of the Kettle, also a .second 
club naTiied the Trowel. At one time, Franciabigio being then 
the chairman oi the K<‘tlle-nu‘n, .Andrea r<*ciied, and is by some 
regardetl as h;iving cornjjo.secl, a comic ejfic, “The Battle of the 
Frogs and Mice '—a rech.iulie, as one may surmise, of the Greek 
iia/rtii liomyoniiUItia. lie fell in lc>\e with Lucrezia (del Fede), 
wife of a hatter named t'arlo Rccanaii; the hatter dying op])or- 
tunely, on Sept, i, 1516, Andrea married her. She was a very 
hand.some woman and has come down to us treated with great 
suavity in many a picture of her hner-husband. who constantly 
painted her as a Madonna and otherwise; and even in painting 
other women he made them resemble Lucrezia in general type. 
\asari, who was at one time a pupil of Andrea, describes her as 
faithle.ss, jealous, overbearing, and vixeni.sh with the apprentices. 
She lived to a great ag<-, surviving her husband 40 years. 

By 1514 Andrea had finished hi.s last two frescoes in (he court 
of (he Servil(‘s, the “Nativity of the \ irgin,” which shows the 
inlluence of Ix'onardo, Domenico (ihirlandajo, and Fra Barto¬ 
lommeo in effective fusion, and the “Procession of the Magi,” 
intended as an amplification of a work by Baldovinetti; iji this 
fresco is a portrait of Andrea himself. He also exiauted at some 
date a much-praised head of Christ over the high altar. By Nov. 
1515 he had fini.shed at the Scalzo the allegory of Justice, and 
the “Bapti.st preaching in the desert”—followed in 1517 by “John 
baptizing" and other subjects, liefore the end of J516 a “Picta” 
of his composition and afterwards a Madonna were sent to the 
French court. At the iiu'iiation of Francis 1 . Andrea went in 
June J51H to Paris, where, for the first and only time in his life 
he was handsomely remuneralcci. Lucrezia, however, wrote 
urging his return to Italy. The king assentecl on the under¬ 
standing that his absence from France was to be short; and he 
ga\e .Andrea a sum of money to be exjK-tided in purchasing works 
of art for his royal patron. Andrea spent the king’s money and 
some of his own in building a house for himself in J'lorence. 

In 1520 he resumed work in I'lorem e, and exe< uted the “I'aith” 
and “Charity” in the cloister of the .S( alzo. I'lncse wtTe succeeded 
hy the “Dance of the Daughter of Herodias,” the “Beheading of 
the Baptist,” the “iTe.sentalion of his head to Herod,” an allegory 
of Hope, the “Apparition of the Angel to Zaiharias” (1523), and 
the monochrome of the Visitation (1524 ). In 1525 he painted the 
very f.imous fresco named the “Madonna del Saeco,” a lunette 
in the cloisters of the Servites, generally accounted his master¬ 
piece. His final work at the Scalzo was the “Birth; of the Bapti.st” 
(1526), executed with .some enhanced elevation of style after 
.Andrea had studied Michelangelo’.s figures in the sac.ri.sly of S. 
Lorenzo. In the following year he completed at S. Saivi, near 
Florence, a celebrated “Last Supjier,” in which all the i>er.sonages 
.seem to be portraits. This al.so is a very fine example of his 
style, though the conception of the subject i.s not exalted. It is 
the last monumental work of imiiorlam e whi( h .Andrea del Sarto 
lived to execute. He caught the jilague at I'loreme, and died on 
Jan. 22, 1530, at the comparatively early age of 43, He was 
burii'd in the church of the Servites. 

Of the various portraits by Andrea said, though with doubtful 
reason, to represent himself, one, an admirable half-figure is in 
the National Gallery, London; others arc in the gallery at 
Panshanger, in the Ufiizi Gallery and the J’itti Palace. Other of 
his works are: in the Uffizi, the “Madonna di S. France.sco,” or 
“Madonna delle Arpic,” from certain figures of harpies which are 
decoratively introduced, c. 1517, and the altar-piece painted for 
the monastery of S. Gallo, the “Fathers disputing on the doctrine 
of the Trinity,” c. 1517; in the Louvre. “Charity,” perhaps the 
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only painting which Andrea executed while in Trutice; in the Bel¬ 
vedere ol Vienna, “The at Poggio a C'aiano—a celebrated 

frescu (1^21 j, completed by Alebsandro Alluri, representing Julius 
(^aefiar receiving tribute—various figures bringing animals from 
foreign lands; in the Pitti Gallery two separate tompositions of 
the “Assumption of the Virgin,” also a fine “Picta”; in the 
Madrid museum the “Virgin and Child"; in the Louvre the “Holy 
f amily,’’ the Baptist pointing upiwards; in Berlin a portrait of 
his wile; and in Panshanger a fme portrait named “Laura.” The 
Uffiici and the Louvre possess many fine drawings from nature 
by his hand. 

In I5. ,t .\ndrea del Sarto jiroduced at the request of Ottaviano 
de’ Medici a copy of the [lortrait group of Leo X. by Raphael; 
it is now in the Xaples rnuBcum, the original being in the Pitti 
Ciallery. Even Giulio Romano, who had hini.self manipulated 
the origimd to some extent, was mi.slcd, 

Andrea had true pictorial style, a very high standard of correct¬ 
ness and an enviable balance of executive endowments. The 
point of technique in which he excelled least was jx'rhaps that 
of discriminating the varying textures of different objects and 
surfaces. There is not much elevation or ideality in his works— 
mudi more of reality. His chiaroscuro is not carried out accord¬ 
ing to strict rule, liut is adjusted to his liking for harmony of 
colour and fu.sed tone and transparence; in fresco more especially 
his [irediieclioM for varied tint.s apjiears excessive. It may l»c 
broadly said that his taste in colouring was derived mainly from 
I ra Uurtuloinmeo, and in form from Michelangelo; and his style 
partakes of the Venetian and Lombard, as well as the I'lorenline 
and Roman—some of his figures are even adapted from Albert 
Diirer. In one way or other he continued improving to the last. 
If is in hi.s portrait.s that Andrea ranks among the greatest. 

In this account of Andrea del Sarto the main lines of the 
narrative of Crowe and Cavaka.sclle, supplemented by V’asari. 
Lanzi. and others, have been followed. 

H. Guinnc>s.s, Andrra del Sarto (1899); F. Knapp, Andrea del 
Sarto (Ut'iliUld and laijizig, 1007) ; C. Pleiffer, Lo Madonrs d'Andrea 
del Sarto Elude Critique (lyij). 

ANDREANI, ANDREA, Italian engraver on wood, in 
chiaroscuro, was liorn at Mantua about 1540 (Brulliot says 1560) 
and died at Rome in j() 23. Hi.s engravings are scarce and valu¬ 
able, and are chiefly copies of Mantegna, Diirer, and Titian. 

ANDREE, KARL (KS08-KH75), German geographer, w.is 
liurn at Brunswick on Del. io, kSoS, and died at Wildungen on 
Aug. 10, 1875. Me was educated at Jena, Gottingen, and Berlin. 
From 1855 he decoted himself entirely to geography and ethnog¬ 
raphy, working successively at Leipzig and at Dresden. In 1802 
he founded the important geographical periodical Globus. His 
works include Nordamerika in nc our a plii.se ft en uml geschicht- 
lichen Vmrissen (Brunswii k, t8.S4). Gcographischc Wandcrnngvn 
(Dresden, 1850), and an important Geographic dcs Welthandeh 
I Stuttgart. i8()7'7.'). 

Hi.s son Richard ( 1835-101. \) devoted himself esiiccially to 
<-lhnography, but he also had a chief share in the production of 
the, Physikalheh-.stdtistischc Atlas dcs dcutschen Reiches (Leip¬ 
zig, 1S77), Allgcnirinc llandatla.s (isl ed. 1881), and other 
atla.ses; and he continued the editorship of the Globus. 

ANDREE, SALOMON AUGUST (1854-1897), Swedish 
engineer, was born at Grenna, on Lake Vetter. Ort. i8 1854. 
Alter education at the Stockholm technical college, he studied 
aeronautics, .md in 1S05 elaborated a plan for crossing the north 
jKilar region by a balloon which should be in some degree dirigible 
by sails and trailing ropes. After an abortive effort in 1800, the 
W’inds being contrary, .Andree started with two companions from 
Dane.s Island. Spitsbergen, on July n 1807. They were never 
seen again. Of several exiieditions sent in search of them, the 
first started in Nov. 181)7, on the .strength of a rejKirt of cries of 
distress heard by shipwrecked wSailors at Spitxhergen; in 1808 
and 1800 parties searched the north Asiatic toast and the New 
Siberia Islands; and in May iSqq Dr. Nathorst headed an expedi¬ 
tion to eastern Greenland. None was successful, but on August 
6, 19.50, thirty three years later, men from a sealer landed on 
White Island, and accidentally discovered the remains of the 


Amlrec exiiedition, including two bodies; the third was found 
later. It appeared from Andree s diary that the balloon drifted 
to 83" 4 N,, fait soon was forced down. Andree and his compan¬ 
ions succeeded in reaching White Island but perished there. 

ANDREINI (ahn"dra-e'ne). FRANCESCO, Italian actor, 
was born at Pisioia in the latter half of the 16th century. He was a 
member of the company of the Gdosi which Henry IV. sum¬ 
moned to Paris to please his bride, Marie de’ Medici. Hi.s wife 
IsABF.LLA A.ndrf.im (156J-JO04) WAS a distiiiguislicd actress, and 
also a minor poet. Her books included a pastoral, Mirtilla 
(V''erona. 1588), a volume of .songs, sonnets and other poems 
(Milan, lOoi), and a collection of letters, published after her 
death. Her distingui.shed son Giambattista Andreini (1578- 
1050). actor and playwright, was born in Florence, and acted in 
Pari.s under the name of Leylio. Italian writers have surmised 
that one of his plays, L’Adamo (Milan, 1613), suggested to Mil- 
ton the idea of Paradise Lost. 

ANDREOSSY, ANTOINE-FRAN^OIS, Count (1761- 
i8i8), French artillery officer and diplomatist, was bom March 
6 1761. He served in the French Revolutionary wars on 
the Rhine, in Italy and in Egypt, and took part in the coup 
d’(dal of the i8lh Hrumaire. During the short peace which fol¬ 
lowed the treaties of Amiens and Luneville he was ambassador 
to Imgland. but his repeated warnings to Napoleon that the 
Briti.sh Govurnment desired to maintain iicace, but must be 
treated with consideration, were disregarded. Later Napoleon 
sent Andr^ossy as ambassador in 1808 to Vienna and in 1812 to 
Constantinople. After his recall by Louis XVHI. in 1814 he re¬ 
tired into private life, and wrote works on military hi-fory and 
scientific memoirs. He died at Montauban in 1S28. 

See Marion, Notice nhrologiquc sur Ic Lt.-GMral Comte Andri- 
ossy. 

ANDRES, JUAN (1740-1S17), Spanish Jesuit, wrote on 
*ciencc, music, etc., but his chief work was Dell'origine., prog- 
ressif e stato attuale d'ogni Lciteratura (Parma, 1782-oQ). A 
Spanish translation was made by his brother Carlos (Madrid. 
1784-1806), and an abridgment in French (1838-46) was com¬ 
piled by Alexis Nerbonne. 

See ( 7 . Sommervogcl, Bibliotheque de la compagnic dr J 6 sus, pre¬ 
miere partie (Brus,scls and Pans), vol. i. col. ,^42-350. 

ANDREW, ST., the Apostle (.oa* Apostle). 

ANDREW II. (117.S-I-35I. king of Hungary, son of Bela 
Ill., succeeded his nephew, the infant Ladislas 111., in 1205. By 
his reckless generosity Andrew impoverished the crown, and made 
the monunhy dependent on the great feudatories, who reduced 
Hungary to a state l)ordering on anarchy. His first wile, (k'rtrude 
of Meran, was murdered (Sept. 24 1213) by reliellious nobles. 
In 1217 Andrew set out for the Holy Land with an army of 
15,000 men, about 10.000 of whom sailed from Venice to Acre 
The expedition failed, and on ^Vndrevv’s return the barons extorted 
from him the Cmlden Bull which has been called the Hungarian 
Magna Carta. Andrew was thrice married. St. Elizabeth of Hun¬ 
gary was hi.s daughter by his lirsl wife, Gertrude 

Bibliography.— No special monograph for the whole reign exists, 
but there is a good desermtion of Andrew's crusade in Reiiihold 
Koehricht. Gesrhit htc des Rihiigreirltrs Jerusalem (Innsbruck. 1808). 
The best account of .Andrew’s government is in Ljiszio Szalay's History 
of Hungary (Hung.), vol. i. (Leipzig and Budapest, 1851-62). 

ANDREW, JOHN ALBION (1818-1 S67). American polit¬ 
ical leader, “war governor" of Massachusetts, was born at Wind¬ 
ham. Me., on May 31, i8i8. He graduated at Bowdoin college 
in 1837, stmlied law in Boston, was admitted to the Suffolk bar 
in 1840. and practised his profession in Boston He also took 
a deep interest in religious matters, was a prominent Unitarian 
and was a.s.si.stant editor for some time of The Christian World 
With ardent anti-slavery principles, he entered political life a? 
a “Young Whig" opposed to the Mexican War; he became an 
active Free-Soiler in 1848, and in 1854 took |iart in the organiaa- 
tion in Massachusetts of the new Republican party. He served 
one term, in 1858, in the State house of reiiresentatives. In 1859 
he took such an active part in raising funds to defend John Brown, 
then on trial in Virginia, that he aroused the suspicions of a 
senatorial committee investigating Brown's raid, and was sum- 
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raont’d to \Vashin;;ton to tell what he knew of the affair. In 
}86o he was chainTi:m of the Ma.ssachusetls delegation to the 
Republican national convention at Chicago, which nominated 
Lincoln for the presidency; and from i86i lo January 1866, 
throughout the trying {H’riod of the Civil War, he was govenior 
of Massachusetts, becoming known as one of the ablest, most 
patriotic and most energetic of the remarkable group of “war 
governors” in the North. 

Immediately after his inauguration he begun tilling the militia 
regiments with young men ready for active .service, saw that they 
were well drilled and supplied them with good modern rities. As 
a result, Massachusetts was the only northern State in any way 
pn pared for war when the Confederates tired on Fort Sumter; 
and her troops began to muster in Ih^sion on April 16, the very 
day after President Lincoln's call for volunteers. On the next 
tlay the 6th Massachusetts Volunteer Infantry started south for 
the defence of Washington, and was the first fully armed and 
(■(juipjied volunteer regiment to reach tht; capital. Within six 
rlays after tlie call, nearly .pooo Mashaehusett.*^ volunteers had tU> 
parted for Washington. In 1S63, at Covernor Andrew’s own re- 
(piest, the secretary of war authori/xd him to raise several regi¬ 
ments of negro troops, with white commissioned othcers, and the 
S.ph Massachusetts Infantry was the fir.st regiment of free ne¬ 
groes raised in the North. Governor Andrew's example was 
(juiekly followed in other .Stales, and before the end of the year 
36,000 negroes had been enrolled in the Cnion armies. When 
the War liepartinent ruled that the negro troops were entitled 
to pay only as “labourers’' and not as soldiers. Governor An- 
dri'W used all his inlluenee with ihc' president and the secretary of 
war to s{Ture for them the same pay as white troops, and was 
linally suic(.‘ssful. Notwithstanding his hnal support of the ad¬ 
ministration during the struggle, he did not fully approve of it.s 
conduct of the war, which he tleemed shifting and timid; and 
it was with great reluctance that he supjiorted Lincoln in 1804 
for a seiond term. 

In 1865 Andrew rejected the more radiial view.s of his party 
as to the treatment lo be accorded to tlie late Confederate States, 
opposed (he immediate and unconditional enfranchisement of 
Ireedmen, and. though not acce[)ting President Johnson's views 
in their entirely, he urged the people ol Massachusetts to give 
the new president their support. On retiring from the governor’s 
office he re.sumed the practice of law, at once achieving great 
success. In 1865 he presided at the first national convention of 
the Unitarian Church. He died suddenly of apoplexy, at Bo.ston, 
on Oct, 30, 1867. 

See Henri' Cl. I’l^arsun, Life of John A. Andrcio (Buir'tun and New' 
York, IQ04). 

ANDREWES, LANCELOT (1555-1620), bishop of Win¬ 
chester, was born in London. Ilis family wa.s an ancient Suffolk 
one; his father, Thomas, became master of Trinity IIou.se. L;in- 
cclot was educated at Merchant Taylors’ school and at Pem¬ 
broke Hall, Cambridge, and became a fellow of his college in 
1576. He took orders in 1580, and his preferment was rapid. 
He was vicar of St. Giles’s, Cripplegale (1588), prebendary of 
St. Paul’s (1589), of Southwell (1589-1600), dean of West¬ 
minster (1601), bishop of Chichester (1605), of Ely (1600), 
and of Winchester from 1618 until his death, Sept. 26 1626. He 
was one of those who prepared the authorized v'ersion of the 
Bible (1611). 

Two generations later, Richard Crashaw caught up the universal 
sentiment, when, in his lines “Upon I»i,'>hop Andrewes’ Picture 
before his Sermons,” he exclaims:— 

“This reverend shadow ca.st that setting sun, 

Whose glorious course through our horizon run, 

Left the dim face of this dull hembphere, 

AU one great eye, all drow n’d in one great tearc.” 

Andrewes was distirvguished in many fields. At court, though no 
trifler or flatterer, he was a favourite counsellor in three successive 
reigns, but he never meddled much in civil or temporal affairs. His 
learning made him the equal and the friend of Grotias, and of the 
foremost contemporary scholars. His preaching wa.s a unique 
combination of rhetorical splendour and scholarly richness; his 


piety that of un ancient saint, semi-ascetic ami unearthly in its 
self-denial. As a churchman he is typically Aiiglican, equally re¬ 
moved from the Puritan and the Roman positions. He stands in 
true succession to Richard Hooker in working out the principles 
of the English Reformation, though while Hooker argued mainly 
against Puritanism, Andrewes chiefly combated Romanism. A 
good summary of his position is found in his First .-Dmeer to 
Cardiml Perron, who had challenged James I.'s use of the title 
“Catholic.” His jxisition in regard to the F.ucharist is naturally 
more mature than that of the first reformers. “A.s to the Real 
r’resencc we are agreed; our controversy is as to the mode of it. 
As lo the mode wc define nothing rashly, nor anxiously investigate, 
any more than in the Incarnation of Christ we ask how the human 
is united to the divine nature in One Person. There is a real 
change in the elements—we allow ut pants iam consccratus non sit 
panis quern naiura formavit; sed, quern bene.dictio ronsecravit, 
eA consecrando ctiam immutavit" {Responsio, \). 2631. Adoration 
is permitted, and the use of the terms “sacrifice” and “altar” 
j maintained as being consonant with scripture and antiejuity. 
Christ is “a sacrifice—so, to be .slain; a propitiatory sacrifut— 
so, to be eaten” {Sermons, vol. ii. p. 296). “By the same rules 
.that the Passover was, by the same may ours be termed a .sacri¬ 
fice. In rigour of speech, neither of them; for to speak after 
the exact manner of di\iiiity, there is but one only sacrifice* 
veri iwminis, that is Chri.st’s death. And that .sacrifice but once 
actually performed at Hi.s death, but ever bt'fore represented in 
figure, from the beginning; and ever since rejicated in memory 
to the world’s end. That only absolute, ult eUe relative lo it, 
j representative of it, operative by it. . . . Hence it is that what 
names theirs carried, ours do the like, and the Fathers make no 
scruple at it—no more need we” {Sermons, vol. ii. p. 300). As 
to reservation, “it needeth not: the intent is had without it,” 
.since an invalid may always have his private communion, An¬ 
drewes declares against the invocation of saints, the apparent 
examples in patristic literature are “rhetorical outbursts, not 
theological definitions.” His services to his church liave lieen 
.summed up thus: (1 ) he has a keen sense of the proportion of the 
faith and maintains a clear distinction between what is funda¬ 
mental, needing ecclesiastical commaruls, and subsidiary, needing 
only ecclesiastical guidance and suggestion; (2) a.s dislingui.shed 
from the earlier protesting standpoint, r.e. of the 39 Articles, ho 
empha.sized a positive and constructive .statement of the Anglican 
position. 

Lithratore.—O f his works the Manual of Private Devotions is 
ihc best known, for it appeals to Christians of every church. One of 
the many good modern editiorus is that by Alex. Whyte (1900). 
Andrewes’s other works occupy eight volumes in tlio. Library of 
Anglo-Catholic Theology (1841-54). Of biographies we have those 
by H. Isaacson (1650), A. T. Russell (1863), R. L. Ottley (i8qi), 
and Dean Church’s essay in Masters in English Theoloj^v. Sec also 
W. H. Frerc, J.anrelot Andrewes as a Representative, of Anglican 
Principles (1898; Church Hi.st. Soc. Publications, No. 44). 

ANDREW OF LONGJUMEAU (Longumcau, I^njumel, 
etc.), a French Dominican, exiilorer and diplomati.sL He accom- 
Iianied the mission under Friar A.scclin, sent by ro[)c Innocent 
IV. to the Mongols in 1247; at the Tartar camp near Kars he 
met a certain David, who next year (1248) appeared at the court 
of King Louis IX. of France in Cyjirus. Andrew, who was now 
with St. Louis, interpreted to the king David’s mcs.sagc, a real 
or pretended offer of alliance from the Mongol general, Ilchikdai 
(Ilchikadai), and a pro[x>sal of a joint attack upon the Islamic 
Ijowers for the conquest of Syria. In reply the French sovereign 
despatchiKl Andrew as his amba.ssador to the great Khan Kuyuk; 
with Longjumeau went his brother, a monk, and several others— 
John Goderiche, John of Carca.ssonne, Herl/ert “le sommelier/’ 
Gerbert of Sens, Robert a clerk, a certain William, and an 
unnamed clerk of Poissy. 

The party set out about Feb. 16 1249, with letters from King 
Louis and the pa^xal legate, and rich presents, including a chapel- 
tcut, lined with scarlet cloth and embroidered with sacred pic¬ 
tures. From Cyprus they went to the port of Antioch in Syria, 
and thence travelled for a year to the khan’s court, going ten 
leagues a day. Their route led them through Persia, along the 
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southern and (■aitern shores of the C'.ispiin fwhose inlarjd thnr- 
aeler, unt ofin»‘( ted will) (lie outer m ean, their journey heljwd to 
demonstrate t. and firohahly through Talas, N K. of Tashkimt, 
On arrival at the '.tipreiiie Monjiol eourt—either that on the Imyl 
river (near Lake Ala-kul ar|d the present Kusso-(’hinese frontier 
in the Altai), or more prohahlv at or near Karakorum itself, 
S.W, of Lake Ikiikal - Andrew found Kuv uk Khan <h ad. poisoned, 
as the envoy supposeri, hy Itatu's agents. 'Fhe recent mother. 
O^iil (laimish (the ‘ ('amus'’ of Ruhrucjuis>, seems to have re¬ 
ceived and dismissed him with presents and a letter for Louis IX. 
the latter a fine s|)e(imen of Mongol insolerue, But it i.s certain 
that before fh(‘ friar had cjuitted “Tartary.” .Mamru Khan. 
Kuyuk’s sui lessor, had been ele(le(l 

Andrew’s retiort to his sovereii'n, whom hi' rejoined in i.’5i at 
Caesarea in I'alestine, appears to fiave bet n a mixture of liislory 
anti faille; the halier alfetls his n.irraiive of the Monuol.'v’ rise 
to greatness, ami the si ru^eIe^ of their le.tder, evidently JeuRhi/ 
Klian, with I’rester John; it is still more e’, iiU nl in the ]iosition 
assigned lo the lari ir homeland, i lose (o the prison of (lo^ and 
•Ma^ovr. f)n the other hand, the envoy s ai count of Tart.ir man¬ 
ners is fairl.v aiturale, and his slali-meni.s about ATonitol C'hristi- 
.initv and its prosperitv. (luint-di perfiaps exarc^eraled (e.if., as to* 
the Hoo rha[)els on wheels in the nomadii host), are based on 
fatt. Mounds of bones marked his road, witnesses of dt'vasi.u ions 
whiih other historians rei ord in del.iil; he found Christian pri.-on- 
ers from Cermanv in the heart of “'rartary” fat 'Palasi; (he 
K'remony of [lassiim between two tires he was tompelled to 
observe, as a brinyer of i^ifls to a dead khan, ^itts whiih were of 
lourse treated bv the Mongols as rvideme of submission, 

\Vf only know of Aiidrevt tliiniieh n ferenies in other wiilerN, u’r 
espe( iall\ William ol Rulinniuis in Rrt util dr iv (I’ai is, 

iSti;!, pp .’fis, .'<)(), ,tio, ,ts,t, aft.t, 170; Jitinville. id. 

Ei.in(is<|Ue Miiliel (iSsS, ep.), pp. i.y. cti., jean Pierie Sarra.sin, 
in sanu' \ol , pp ■ S} v, William ol .Naiiei^ in Ktiurrl dr\ Iiidunrn'^ 
ills w (>7; kemiis.it, Menudirs sm lr\ 1 rliilii>n.\ poll;u/iirs 

t/c.s prin(r\ (hri'tini. . . , t/rei li'\ . . . (iS.*.’, elt,'), p. s’. 

(C. K. It ) 

ANDREWS, CHARLES MCLEAN ( I. C .S. 

ethualor and historian, was born in Weal herslieUl. Conn., 011 leb, 
iS(>,y He was ediualed al 'J'riiiily tollem', Hartford. Conn., 
tiraduatiiiK in iS.s,|, ;nul al Johns Hopkins univt'rsilv he rt'ieivt'd 
the ileKfee of dot tor of philosophv in iSSo. He was as.so(iate 
prolessor ;md jiroles^or of hisiorv in llrvri Mawr lolle^'e from 
1.SS9 to 1907 and professor of liiNtory in Johns Hopkins univer- 
silv Iroin it;07 until Ik' hetame jirofessor of .Vnieriean history in 
\"ale universilv' I ), From in.D -.kt he served as tlirmlor 

ol liislorital publitalions at Vale and from as etlilnr of 

the Wile Hislorii.il publi( .i(ions. 'I'lu' lirst volume of his four 
volume work, I he (.'olonidl Perhui of Amerieun llistttry, won liim 
a l'uli(/,ei jiri/e in it),^v He tlietl in Xew Havi-n. C’onn., Si'pt. <>. 

) u c 

.Nmmu'. In'- extensive liispniial wiitiims are 7 '//c River oi 

C(i«M<'(/<( nt (iSS<)>; Ihf <Hd The Hi.iorind 

l>iVilof>nient of Modern T.too/u- (i Hi)(>* ; i onteniporory l.urope, ! 
Iv/ft anil .Mum, ii loei (loO.’) ; .1 History of p.tiv,liind , a textbook 
‘(’(iloni.il Sell (lov el nnunt, Uivj ibSi),’’ vol. v of 'tin 
\tnrriittn \iiiioii, ,1 lli\tor\' (i()0,ii, tUitidi {'(Httnii'.'iion'i, i'oum ih 
,ind Ct>t}ntiil tir\, rri..’ri7 s (too.''); .1 Sitorl Hi\t<)r\' of p.ni^lnnd 
tup-') ; TIte (.\doni,il /’rrmd e/ .h;;cr/M/w Hidoiy (n)ij); 'The Hriti\h 
.\l 11 ( lutnl \ .tUil I h<- \ on I III ! ill iioi .\t I'Vt iiK It: (1017 I, |•\tt}l^r'i t>l 
A'ctc J'.n^loitd .mil Colon/.iJ Ttdkw'n\\ (in "ClnoiuHes ol Xmeriea" 
Series, njod, the Ci>l<<itiiil Ko) h ^rotoitl of (he .Miierit,nt Revolution 
( olioiitil Pn/o/l of Intenmn History {in;.t-<7C 

ANDREWS, ELISHA BENJAMIN >1X44-1917 > I S 

fducator, was born in Hinsdale, N H , on Jan. to. 1S44. He 
foiiKfU on the I nion side in the Civil War, He graduated from 
Brown iiniv t'rsily in 1S70 and from Xew ton theological in.stilu- 
lion. Newton Ct nlre, Mass., in 1874, From 1875 to 1879 he was 
president of Denison university, (iranville, Ohio. In i87c>-8’ he 
was prtrfessor of homiltdiis in Newton theological institution and 
from i8H_' to 1888 he was professor of hi.store and |K)litica1 econo¬ 
my in Brown university. He lu’came professor t>f {rolitical econo¬ 
my at Cornell university in 1S88, and in 1889 wa.s made presi¬ 
dent of Brown university. In 1897. because of criticism by the 
trustees of his atlvocaey of free silver, he resigned, hut soon with¬ 


drew his resignation. He served ns su|>crintendent of the public 
.schools of Chit ago from 1898 to 1900, when he was chosen chan¬ 
cellor of the L’niversity of Nebraska, from which he retired in 
1909. He died at Interlaken, Fla., on Oct. 30, 1917. 

In addition to text-books on hi.story and economics, his puhlished 
works iiuJufJe An Honest Dollar (1889); Wealth and Moral lone 
(1894) ; History oj the [hided Stairs (1894) ; anri The History of the 
Lad Quarter Century in the I'nited States, iSjL>~yy (1896), revised a.s 
1 he I'nited Stales in Our (Cun Time (1904). 

ANDREWS, JAMES PETTIT-(c. 1737-1707). Knglish 

historian and antiquary, was born at Shnw’ hou.se. Newbury, 
Berkshire, and died in London on Aug. 6, i 797. He was one of the 
magistrates at the ])olice tourt in Oueen si|iiare. Westminster, 
from 1792 to his deatli. His thief work was a Hi.story oj (ircut 
Jinhtiu roTineiled u'ith the Chrofi/doify of Europe from Cae.sar's 
hieadon to .{rcessiou of Edii'ord VI. fi79.)-9S). 

ANDREWS, ROY CHAPMAN ( I S.S4- j. Amerit an 

naturalist and exi»lorer, was jxtrn at Beha’t, W’is.. tin Jan. .’ 0 . 18S4, 
hiimefliaU'lv after his graduation from Beloit college in njoh he 
eiiP red tlie .Xmeritan Museum of Natural Hi.story. New \'t»rk. 
.inil Went to /Ma.'.ka on liis tirst exidoring trip in it^oS In 1909-10 
lie attoinpanied. a.s a tiaturalist, lilt' “U.'X.S. Albatross” on its 
voyagt' (o (he Netherlaiuls Indies. Borneo and Celebes; in igri-t.’ 
he explored northern Korea; and in 1914 was with the Borden 
.\laska I'.xpedition. 

Cniil 1914 he spet i.ilized in the studv of vvh.des atul other water 
mammals. From th.'d date he devoted himself, as chief of the 
division of .-Xsiatic exploration of the American Museum of Natural 
History. It) the exploratitm of the lesser known portions of central 
.Asia. China and Bornt'o, also serving in (he I'.S. Intelligentt- 
service in C'hina, in 1918. The e.xjx'tlit ions undt'r his leader.-.hip 
exploietl sin cessively, Tibet, southwest China. Burma, north 
('hina. Mongolia and central Asia. In Mongolia they found some 
of (he rii best ftissil fields known tt) the' world. Tlu' fruits of (hr 
expetlitions which he led in and itj.ys into central .Asia 

iiuknletl the di.seovt'ry of new gt'ologiial formations, large fossil 
lields. tlitmsaur t'ggs, and the skull am] tillit'r parts of the Ihiliu lii- 
l/orium the largest known land mammal 

I he expeditions disiovt'red the oldest known mammals and ex¬ 
tensive eviileiite of [irimilivt' human life on the central A.-ian 
|)lateau. I'iv itlenee was diseov t red alst> piointing to ienlr;d .Asia .is 
a platt' ol origin and tenlrt' of distribution for much of (he rt ii- 
(ilian ami mammalian life of the world. The exiiedilions t tmtinued 
work in central Asia until 19'9. 

He has written Whale Iluntiti^ with (inn anil Camera fitph', 
Camps and Trails in China, with A'voitt' Borup Andrews (19181, 
.Itn;.\.v Moni^oJian Plains (1921 1, On (he Trail of Ancient Man 
( i9-’h-.’7 I. Ends of the Earth ( i92(D. The Xew Conquest of Cen¬ 
tral Asia (i(;82). This Pnsiness of E.X'plorimf (ity^qi and This 
.Imazint^ Planet (1940), as well as mimerous nionogruitlis and 
scientifu' bulletins. 

ANDREWS, THOMAS (1814-1885). Irish chemist and 
phvsieist. was born on Dee. 19. 1814, at Belfast. In 1S45 he was 
aijpoinled vice-president of fhe newly established (Jueeii's college, 
Belfast, and professor of chemistry, ofln es which he held till 
1879. when failing health eomiH-lled his retirement. He died on 
Nov. ah. 1SS7. 'I'lu' work on which his reputation mainly re.sts. 
and whiih best tli>,pla>ed his skill and resouriefulness in experi¬ 
ment. was toiK'erned with the liijut tai tion of ga.scs. He earrii'd 
out a very tomiilele eruiuiry into the l.iws exjire.s.sii'.g the rela¬ 
tions of pressure. (emiK'raiure and volume in carbonie clio.xide. in 
l>artieular establishing the conceiHions of critital temperature and 
critical pressure, and .showing that the ga.s passes from the 
gaseous lo the liquid state without any breach of continuity. 

His seienlitic papers were published in a collected form In 1889 
with a memoir hy Profs. Tail and Crum Brown 

ANDREYEV, LEONID NICOLAIEVICH (1871-1919) 

Russian novHis!. was born in Ord on June 18. 1871. He was 
educated at the government school. Poverty and an unhappv 
heredity drove him, in 1894. to an attempt on his own life, as 
a re.sult of which he suffered from a weak heart, which ultimately 
caused his death. He became a reporter on The Courier. Then, 
in 1899. his storx- They Lived appeared in the monthly Zltizn 
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(‘'Life”) and attracted universal attention. It i.s thr only work 
of Andreyev which contains a happy love-story. 

In iQOi, when the tir.st series of his stories a{)peare(l in Uj 
sejKtrate edition, N. K. Michailovsky, the most iiitluentiai critic 
of the time, paid a high tribute to the genius of the young author. 
This series included the stories The Grand Slam, The Tocsin, 
The Wall, in which Andreyev's creative genius and its character¬ 
istics were clearly visible. His subse(]uent works. 77 /r Story of 
Sere^ney Petrovitch, Thouj^ht, In the The Life of Father 

Vassili Fivcisky, Ghosts, etc., are .similar to his first work in 
spirit and philo.sophical outlook. 

His works are permeated by horror of life, which appeared 
to .Andreyev, as to James Thomson, a "City of Dreadful Night.” 
His manner is original and he follows the great precept that "in 
liierary works, there should be little room for words and large 
space for ideas.” The same terror of life is expres.sed in An¬ 
dreyev’s plays The Life of ,][an (1007), A'fng //uniter. Anathema 
(iQOQ). He was not a morbid pessimist who derided the misery 
of mankind, but a mournful humanist. He pities the sufferers 
and is filled with scorn for those who add nightmare to night¬ 
mare. Andreyev's best-known works reflect this attitude: his 
protest against war. The Red Lauy,h ftrans. 1005); against capital 
punishment. The Seven That Were Handed (trans. 1000). which 
appeared during the reign of the While Terror in i()0(); and the 
p.assionate S. 0 . S. (1010), directed against the Red Terror. 

Andreyev refused to follow Gorki’s example and to recognize 
the Bolshevik regime, declined the honours offered by the Bolshe¬ 
viks and tied to I'inland. H(‘ thus lost the fortune he had ac¬ 
cumulated by his writings, and during the last years of his life 
he once again experienced poverty and even want. A. O. S., one 
of the most remarkable works of Russian literature, and An¬ 
dreyev’s swain-song, was published in Finland, He died at his villa 
at Kuokknla, Finland, Sept. 12, 1919. (.F W. S.) 

ANDRIA, a town and episcojwl sec of .Apulia, Italy, in the 
jirovince of Bari; 35 mi. W. of the town of Bari by ^team tr.imway 
and 6 mi. S.K. of Barletta. Pop. .s-f ■l.P'' flown), 

(commune). It was founded jirobably about 104b by I’eter, the 
first Norman count of Andria. It was a favourite residence of the 
emperor Frederick II, whose second and third wives. lolanthe 
and Isabella of England, were buried in the cathedral dedicated 
to St. Richard, who is believc'd to have come from England in 
492. There are several other fine churches of the 13th century. 
The Castel del Monte, g\ mi. S. of Andria, was constructed by 
Frc'derick II, who frequently resided (here. Despite its massive 
and imposing exterior, its details are fine. 

ANDRIEU, BERTRAND (1761-1822), French engraver 
af medals, was born at Bordeaux. He is considered to have re¬ 
stored the art in France, which had declined after the time of 
l-ouis XIV.; and during the last 20 years of hi.s life he was 
entrusted by the French Government with the execution of every 
work of importance. Many of his medals are figured in the 
Medallic Ilistorv of Napoleon, 

ANDRIEUX, FRANCOIS GUILLAUME JEAN 
STANISLAS (i759-i!^33), French man of letters, was born 
at Strasbourg on May 6, 1759, and died in Paris on May 9, 
1833. He was educated for the bar, and under the Convention 
was a civil judge in the court of cassation. He became presi¬ 
dent of the Tribunat, but was displaced because of his irrecon¬ 
cilable opposition to the civil code. In his retirement he returned 
to dramatic WTiting. He had made a hit in 1788 with Les fltourdif 
and he now produced Moli^re avec ses amis (1804). Among, 
his later plays were La Comedienne (1816) and Litcius Jumus 
Brutus (1S30), As professor of literature at the College dc 
France, he maintained the classical tradition and opposed the 
growing romantic school. In 1829 he became perpetual secre¬ 
tary to the Academy, and worked hard at the completion of the 
Dictionary. 

See also A. H. Taillandier, Notice sur la vie et ks outrages (TAndri- 
eux CiSso); Sainte-Beuve, Portraits littiraires, vol. i. 

ANDRISCUS, “pseudo-Philip,” a fuller of Adramyttium, 
claimed to be a son of Perseus, last king of Macedonia. He seized 
the Macedonian throne in 149 b.c.. after defeating the Roman 


! jirat'ior, and his contpu’st of Thessaly and alliance with Carthage 
i made the situation dangerous. In J48 he was defeated by Q. 
Caecilius Metellus and given up to Rome. Alter this Macedonia 
was formally reduced to a province. 

See \'dlcius Paterculus i. ii; Florus ii. 14; Livy, Epil, 49, SO, $3 ; 
Diod. Sic. xxxii. 9. 

ANDROCLES, more correctly Androclus, a Roman slave, 
who lived about the lime of Tiberius. He is the hero of a story 
by Aldus Gollius (v. 14), which lolls that Androclus had taken 
rituge from the cruellies of his master in a cave in .Africti, when 
a lion entered the cave and showed him his swollen paw. from 
which Androclus extracted a large thorn. The grateful animal 
subse(|uently reiognized him when he had been captured and 
thrown to the wild beasts in the circu.s. and, instead of attack¬ 
ing him. began to caress him; he was then set free. (Aelian. 
De Nat. An., vii. 48.) The story is the subject of the play, 
Androeb s and the Lion, by Cl. Bernard Shaw. 

ANDROIDES : see Aitomaton'. 

ANDROMACHE, in Greek legend, the daughter of Eetion, 

I jirime of Thebes in Mysia, and wife of Hector {q.v.'). All her 
' relations perished in or shortly after the taking of (he town In' 
Aihilles {Iliad, vi. 414). After the capture of Troy her son 
Aslyanax (or Scarn.indrius) was hurled from th(* battlement.s 
(Eurip. Troades, 720 >. Wlu n (he captives were allotted, Androm¬ 
ache fell to Neoptolemus (Pyrrhus), (he son of Achilles, whom 
she accompanied to Elbrus, and to whom she bore three sons 
When Neopioli'inus was slain at Delphi, he left Andromache and 
the kingdom to Helenus, the brother of Heclor (Virgil, Aen. iii. 
204). yXfIer his death Andromache returned to Asia Minor with 
her younge.st son Pergannis, who (here fouiuled a town named 
after himself. 

ANDROMEDA, in Greek legend, (he daughter of C'epheus 
and Gas.sioiieia (9 v.). To satisfy Poseidon, who had been offended, 
.'\ndr«)metla. chained to a rotk, was exjjosed to a sea monster. 
Perseus. riMurning from having slain I he Gorgon, found her, slew 
the inonsier. set her frie, and married her in spile of Phineus, tri 
whom she had before bei'n promised (Ovid, M< t<itn., v. i). An¬ 
dromeda followed her husband to 'I'iryns in Argos, and became (he 
ancestress of the family of the Perseidae, After her death she 
was placed by Athena amongst the constellations in the northern 
sky, near Perseus and C'assiopeia. S»)))hocles and Euripides (and 
in modern times C'orneille) made the story the suliject of trage-- 
dics, and its incidents were represented in numerous ancient work.s 
of art. 

'The most famous feature of the astronomical constellation is the 
Great Andromeda Nebula—the brightest of the spiral nebulae. 
It can be seen without much diffuulty w'ilh the naked eye and 
recognized by its diffuse uj)pc;irance. It is an “island universe” 
jirobably containing millions of stars and of (he .same general 
nature as our own .stellar system, though apparently of .somewhat 
.smaller dimensions. (See Niint t.A.) ITorn the l)rightness of the 
(T'pheid variables in (he nebula, Hubble has deduced that its 
distance is 900,000 light-years. A number of outbursts of Novae 
(temporary stars) have been oljserved in the nebiiki. Nearly all 
the spiral nebulae arc receding from us with large velocities, but 
the Andromeda nebula is one of the exceptional approaching sys¬ 
tems, its velocity in the line of sight being 300 kilometre.s per 
second. Photographs show in great detail its beautiful spiral struc¬ 
ture; the plane of (he spiral is tilted with respect to us, giving 
the nebula an apparently elongated form. 

The double star 7 Andromedae is a favourite object for ob.ser* 
vation with a small telescope on account of the striking contrast 
of colour of the two components. 

The Andromedids are a swarm of meteors which made a notable 
display on Nov. 27 1872, and provide some of the November 
meteors year by year; the swarm is believed to be the debris of 
Uiela’s comet which W'as last seen in 1852. 

ANDRONICUS 1 . (Comnenus). Emixrror of the East, 
son of Isaac, and grandson of Alexius I. Comnenu.s, was born about 
the lx*ginning of the 12th century. In 1141 he was taken captive 
by the Turks (Seljuks) and remained in their hands for a year. 
On being ransomed he went to Constantinople to the court of his 
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((<usin, Iht' Krnjjtror M'lnuf!, with whom he was a urtat favourite. 
.\^Klroni^•u^ re{)eate(ily fell itilo clibKrace with the emperor on 
account of hi.s licentious cimdutt and his liaisons with different 
ladies connected with the imperial family. A (treat part of his life 
iK'twcen 1152 and 1180, the date of the death of the Emi>eror 
Manuel was spent in hiding in courts in the outlying districts of 
the empire. 

In 1180 tlu* Kmpt*ror Manuel died and was succeeded by 
his son Alexius 11 ., who was under the' unpojnilar guardianship 
of th«- F'mpres.s Maria. left his retirement, .secured the support 
of (he army and marchial upon ('onstantinople, where his advent 
was stained by a cruel massacre of the Latin inhabitants. Alexius 
was compelled to acknowUalge him as c(jlleague in the empire, but 
w.is soon put to death. Andronicii.s, now sole cmix'ror, 

married .\gnes, widow of Alexius II., a child eleven years of age. 
His short reign was characterized by strong and wise measures. 
He re,S{j|ved to suj)press many abuses, hut, above all things, to 
(heck feudalism and limit the pow'cr of the nobles. The people, 
who fell (he sevc-rity of his laws, at the .same time acknowledged 
their justice, and found themselves protected from the rapacity 
of their ,superiors. The aristocrats, however, wa*re infuriated 
against him, and siinimoned to their aid William of Sicily. This 
prince landeil in Lpirns with a strong force, and marched as far as 
Thessalonii a, which he look and destroyed; l)ul he was shortly 
aftervvjirds defeated, and corrifcelled to return to Sicily. Androni- 
( us seems then to have resolved to c.xterminate the aristocracy, 
and his plans were nearly crowned with .succes.s. Rut in 1185, 
during his ab.sence from the capital, his lieutenant ordered the 
arrest and execution of Isaac Angelas, a descendant of the first 
Ale.xius. Isatic esc aped and took refuge in the churc'h of St. Sophia. 
He appealed to the populace*, and a tumult aro.se w'hich spread 
rai)iclly o\’c'r (he whole city. When Andronicus arrived he found 
that his power was overthrown, and that Isaac had been pro¬ 
claimed empc'ror. Isaac delivered him over to his enemies, and for 
three cl,iy;s he v\;i,s c'xposc'd to llieir fury and rc'sentment. At last 
they hung him up by the feet betwc’en two pillars. His dying 
agonies were shorteiit'd by an Italian soldier, who mercifully 
plunged a sword into his bodv. He died Sept. 12 1185. 

ANDRONICUS II. ( I'Ai.AEoLoc.rs > (1:00-1.^32), eastern 
Roman emperor, was (he elder son of Michael Palaeologus, whom 
he Slice(‘c'dc'd in i :.Sj, He allcnved the th*et, which his father had 
organized, to fall into decay; and the empire was thus less able 
than e\'er to resist the' exacting demands of the rival jmwers of 
\ etiicc* and tienoa. 1 luring hi.s re ign the 'l urks under Osman con- 
(|uered nc*arly the whole* of Hithynia; and to resist them the 
emperor called in the aid of Roger di Flor, who commanded a 
body of Spanish advent ur(*rs. The Turk.s wcTe defeated, but 
Roger was found to be* nearly ns formidable an enc*my to the 
imjcorial funver. He w;is assassinated by .Xndronicus’s son and 
colleague*, the emperor Michael IX., in 1305. His adventurers 
(known as the Catalan Grand Comjcanyt declared war upon 
,\ncIronicu*--, and, after devastating Thrace and Macedonia, con- 
(juered the duchy of Athens and Thebes. From 1320 onwards the 
em()eror was engagc*d in war with his grandson, ,^ndronifUs. He 
abclicatc'd in 13.’8 and dic'd in 133.:. 

AJNDRONICUS III. ( 1 2Q(')?'-t34i ». eastern Roman emper* 
or, grandson of .\nclronicu.s H. His conduct during youth was so 
violent that, after the death of his father. Michael, in 1320, his 
grandf.ather resolved to deprive him of his right to the crown. 
.Vndronicus rc'bellvd; hr had a powerful party, and the first | 3 eriod 
of (ivil war ended in his being crcovnecl and accepted as colleague 
by his grandfather (132,0 The quarrel broke out again and, not¬ 
withstanding the help of the Rulgarinns, the older emijeror W'as 
(ompelled to abdicate (1328). During his reign .Andronicus III. 
was engaged in constant war, chiefly w'ith the Turks, who greatly 
extended their conciuests. He annexed large regions in Thes.s.ily 
and Kpirus, hut they were lost before his death to the rising power 
of Serbia under Stefan Dusan. He did something for the reorgani¬ 
zation of the navy, and recovered Lesbos and Chios from the 
Genoese. He died on June 11341- 
ANDRONICUS OF CYKRHUS, Greek astronomer^ 
flourished about too B.c. He built a horohgium at Athens, the 


so-called “lower of the winds,” a considerable portion of which 
still e.xi.sls. It is octagonal, with figures carved on each side, 
representing the eight principal winds. A brazen Triton on the 
summit, with a rod in his hand, turned round by the wind, pointed 
to the quarter from which it blew. From this model is derived 
the custom of placing weathercocks on steeples. 

ANDRONICUS OF RHODES (c. 70 b.c.), the nth schol- 
arch of the Peripatetics. He edited the writings of Aristotle 
and Theophrastus, and wrote paraphrases of Aristotle and com¬ 
mentaries. Two treatises are sometimes erroneously attributed 
to him, one on the emotions, the other a commentary on Aris 
totle’s Ethics (really by Constantine Palaeocappu in the i6tli 
century, or by John Callislus of Thessalonicci). 

See SuBcmihl, Geschkhte dvr t^ricchischen Literatiir in der 
Alexandrimirzeit ii. 301-305 (Leipzig i89i-g2), 

ANDROPHAGI, an ancient nation of cannibals placed by 
Herodotus (iv. 18, 106), who denies that they arc Scythians, well 
to the north of Scythia, probably in the forests between the uiiper 
whalers of the Dnieper and Don. They were most likely Finn.s 
(Samoyed has the same meaning) and perhaps the ancestor.s of 
the Mordv'inian.s (q.v.). 

ANDROS, SIR EDMUND (1637-1714), English colonial 
governor in America, wu.s born in London on Dec. 0 , 1637, son of 
.Amice Andros, royal bailiff of the island of Guernsey. In 1674 he 



Sir EDMUND ANDROS REIN6 LED A PRISONER THROUGH BOSTON STREETS 
The deDotUion and arrest of Sir Edmund Andros, governor of the “Dominion 
of Now EngUnd.** by hii colonist* in 16S9, was an early expression of the 
spirit of independence which lees than 100 years later resulted In the 
American Revolution 

was appointed by the duke of York (later James II.) governor of 
Xew York and the Jerseys, though his jurisdiction over the Jer- 
st'vs was disputed, and until his recall in inSi to meet an un¬ 
founded charge of dishonesty and favouritism, he proved himself 
to be a capable administrator. His imperious disposition, however, 
made him unpopular among the colonists. In 16^6 he became 
governor, with Boston as his capital, of the “Dominion of New 
England,” into which Massachusetts (including Maine), Plynj- 
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ouLh. Rhode Island, Connecticut and New Hampshire were con¬ 
solidated, and in 1088 his jurisdiction was extended over New 
York and the Jerseys. But his interference with colonial rights 
and customs aroused re.seiUment, and on April iS; to8g. soon after 
news of the arrival of William, prince of Orange, in England 
reached Boston, the colonists deposed and arrested him, and the 
inter-colonial union was dissolved. Andros was sent to England 
for trial in 1600, but was immediately released, and from lOo; un¬ 
til 1008 he was go\'ernor of Virginia, but was recalled through the 
agency of the Commissary James Blair with whom he quar¬ 
relled. In 16Q3-04 he was also governor of Maryland. From 
1704-06 he was governor of (luern.sey. He tiled in London in Feb. 
1714 and was buried at St. Atinc’s. Soho 

See 77 /c Andros Tracts (Boston, 

ANDROS or ANDRO, the most nurllierly i.sland of the Cy¬ 
clades, 0 mi. S.E. of Euboea, and abviut j mi. N. of Teiios; nearly 
J5 mi. long; greatest breadth 10 mi. I'o]). about 18,000. among 
wliom are many Albanians, especia)l> in the north. It is moun¬ 
tainous. with many fruitful and well-watered vallew*.. Andros, 
the capital, on the east coast, contains about a.ooo inhabi¬ 
tants. The ruins of I’alaeopolis, (lie ancient capital, are on the 
west coast; the town possessed a famous temple, dedicated to 
Bacchus. The ancient jiopulation was mainly Ionian, perhaps 
with a Thracian admixture. Originally dependent on Eretria, by 
the 7th ccnlur)- n.(it siait colonies to Clialcidice (Acanthus, 
Stageirus, Argilus. Sane). In 4S0 it su[»plied ships to Xerxes and 
was sulisequenlly harried by the (Ireek fleet. Though enrolled in 
the Delian League it remained disaffected towards Athens, and 
revolted in 411. In the Hellenislir period Andros was coveted as 
;i frontier-post by the naval powers of Macedonia and Egypt. In 
joo it was captured by a combined Roman, Pergamene and Rhod¬ 
ian tlect. and remained a possession of Pergamiim until the be- 
(luest of tiuit kingdom to Rome in 133 n.c. Before falling under 
Turkish rule. Andros was from a.d. 1207 till 1560 governed by 
the families Zeno and Sommariva under Wnelian protection. It 
became part of (Irccce in icS.w) .and is now an eparchv. 

ANDROTION (c 3 0 1 c > Creek orator, wa.s a pupil of 
Isocrates and a contemporary of Demosthenes. He is known (0 us 
chiefly from the speech of Dernoslhemes, in which he was accu.sed 
of illegality against Androtinn in proposing the usual honour of a 
crown to the Council of Li\ e Hunclrc-d at the expiration of its term 
of office. Androtion tilled several important posts, and during the 
.Social War was appointed extraordinary commi.<=,sioner to recover 
certain arrears of taxes. He is said to have gone into exile at 
■Megara. and to have composed an Afthis, or annalistic account of 
Attica from earliest times to his own days (Pau.sanias vi. 7; x. 8). 
It is disputed whether the annalist and orator arc identical, hut an 
Androtion who wrote on agriculture is certainly a different person. 

F’rofossor Gaetano dc .Sanctis (in V At tide di Androziutir g un 
papiro di Oxyrhynchos, Turin, rgoS) cittriluites to .Androtion, the 
ntthiclographcr, a 4(h-CTntury hi.storical fragment, di.scovered by B, P. 
Grord'ell and A. 8. Hunt {Oxyrhynchus Papyri, vol. v.). Strong 
arguments against this view were .set forth by K. M. Walker in the 
Classical Review, May, igo8. 

ANDUJAR (ancient Isturgi), town of Spain, in Jacn prov¬ 
ince; on right bank of Guadalquivir river. Pop. fiq4o) 22,024 
fmun. 24,765). Porous jars iaLcorrazas'), which keep water cool in 
the hot weather, are made from a whitish clay found at Andujar. 

ANECDOTE, a word originally meaning something not pub¬ 
lished. It has now two distinct significations. 'I'he primary one is 
something not published, in which sense it has been used to denote 
either secret histories—Procopius, c.g., gives this a.s one of the 
titles of his secret hi.story of Justinian's court—or portions of 
ancient writers, which have remained long in rns. and are edited 
for the first time. Of such anecduta there are many collections; 
the earliest was probably h. A. Muratori's, in 1709. In the general 
acceptation of the word, anecdotes are short accounts of detached 
interesting particulars. Of such anecdotes the collections are 
almost infinite. Spence’s Anecdotes, Horace Walpole’s Anecdotes 
oj English Painting, and Mrs. Thralc’s Anecdotes of the late 
Samuel Johnson, LL.D. are 18th century collections. One of the 
best compilations is that by T. Byerley (d. 1826) and J. Clinton 
Robertson (.d. 18527 Imown as the Percy Anecdotes (1820-23). A 


more recent collection is IJterary Anecdotes of the Nineteenth 
Centtiry. edited by W. R. Nicoll and T. J. Wise. 

ANEL, DOMINIQUE (1670-1730), French surgeon, was 
celebrated for his succes.sful treatment of fistula lacrymalis. While 
at Genoa he invented the line-pointed syringe, still known by his 
name, for use in the ojicration. 

See F. H. Garrison, Uistory 0} Medicine (iqio). 
ANEMOMETRY, the measurement of air speed. It is 
difficult to design instruments to measure accurately the .'speed of 
moving air; and although recent research has heljXHl, difficulties 
still persist, particularly as regards the measurement of low air 
speeils. The trouble is mainly because direct methods are im¬ 
practicable, so it is necessary to measure some phy.sical effect 
arising from the motion. Three such effect.s ha\a‘ been found 
suitable—namely, pressure changes associated with (he motion; 
mechanical effects, such as the rotation of certain types of W’ind- 
mills aiipropriatcly mounted in the stream; and, lastly, the rate of 
cooling of a hot body, such ns an electrically heated wire, exjuised 
to the current. The first is must important, since a properly de¬ 
signed instrument, suitably inserted in the stream, experiences 
a pressure, commonly called the velocity head, entirely char¬ 
acteristic of the motion, and measurable on a ])n'ssure gauge. If 
such an instrument is constructed on what are now establiHhed 
principles it may be used without calibration as a standard for 
measurement of wand speed. I'his is not true of uncmomelers 
which depend on mechanical or electric.il effects; these are subject 
to individual variations and re(|uire calibration against a standard 
instrument of the pressure-tube tyjie. 

Pre.ssure-tube anemometers in general consist of two parts; one 
is common to all types—namely, an open-ended lube facing the 
air stream. If flow through this tube is prevented, by connecting 
(he other end to a pressure gauge, the pressure at (he mouth is 
found to be equal invariably to the sum of the static pressure and 



Fig, 1. —diagram of pitot-siatic pressurc tube, used as a 
ARO FOR The measurement of wind speed 

The ¥»lnd speed it celoulated from the pressures set up In the two tubes when 
they ere pieced In en elr current 

the velocity bead in the stream at that point. The other part of 
(he anemometer varies in detail with different types, but always 
consists of a second tube with orifices so arranged as to measure 
either the static pressure in the stream or the static pressure multi¬ 
plied by a certain coefficient characteristic of the instrument. 

We may consider first the case in which the static tube meas¬ 
ures accurately the static pressure itself. If then the two tubes 
of the complete anemometer are connected to opposite sides of the 
same differential pressure gauge, the static pressure portion of the 
pressure transmitted by the facing or “total head” tube will be 
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balanred hy the pressure transmitted from the static tube, and 
the re.sullant reading on the tcautrt; will he the velocity head p, 
which is related to the speed of the air-stream V by the equation 
/►-oSpF (i) 

where p is measured as force pcT unit area and p is the air density 
(mass per unit volume), (alculable in any vtiven case from knowl¬ 
edge of the temperature and [)ressure <jf the air. 

An instrument, whose differential readings measure the velocity- 
head to an ac( urary (»f alatut o.i'^ is shown in tig. i. The two 
tubes are here arraTU!’» d < oncentrically, the inner, or l^itot tube (so 
called after I’ifot, who was the first to suggest the use of prcs.surc- 
lube anemometers), measuring the sum of the velocity and static 
heads—that is the ’‘total'’ head, while the outer one measures the 
static pressure at tlu- series of small orifices around its jjerljihery 
as ,shovvn on the diagram. Such an instrument forms a convenient 
standard to wliicli the readings of other types of anemometers 
may be referred. 

In pressure-lube instruments of (be second type, in which the 
static side does not indicate the true static iiressurc. the differen¬ 
tial pressure pi is usually given by an ecfuation of the form 
P,-Pp^r (2) 

where k is now a coefficient whose magnitude is in general greater 
than 0,5 and may vary with the wind speed. In the I)ine^ pressure- 
tube, much Used in meteorological work, th<‘ total head lube is 
mounted so that it is trc'e to ro- 

talc about a vertical a.xis, and is rv // \ 

equipped with a weatbercoc k- CwV' ' J 

vane W’hicli always points the tube ^ f #7 

into the wind. A vertiial tube. 

pierced with a number of sma 

iiole.s past whii h the wind 

streams, forms the static side, the n 

constant k in equation (;;) for 

thi.s instrument being about o 75 J 

The pressures are usually trails- ' TW" “ 

milled to a recording lloal-ma | 

nomcter.in whidi the dual m<tvc*s [J 

verlicall}’ b>' an amount corre tf 

sponclinR K.'llK- ... prvs..,,r,. ^ .memometcr 

dltfereiUC. llie niollon Ot (lie st«nil«rd im«ll anemomoter utod by 
float is communicat C‘d to a pen tho U.S, navy and U.S. weather bu- 
wliich marks cm a cliarl attached revolution of the 

, ^ I l l cups Is Indicated or recorded at a 

to the SUrfaie Ol a cylindiu.d aigtanco by electrical moans. The in- 
(Irurn driven by a clock, and itrument body contains a transmit- 
making as a rule one lomplele mechanism 

revolution in 2.) hours. Continuous records of wind .speed extend¬ 
ing over this period are thus obtained on one chart. 

Many mech;miial devices for measuring air speeds have licen 
proposed, but only the rotating cut) anemometer and the vane aiie- 
mornetcT now survive to any marked degree. The former (.\cr lig. 
:) consists essenfiallv' ot three or four cups, hemispherical or 
Iilunlly conical, at the ends of iluc'e or four light arms like spoke.s i 
ill a wheel, ladiatiiig from a central hub. Modern instruments gen¬ 
erally have three cups. re>e.ir( h in wind tunnels haviyg shown this j 
number to be the llc•^t. 'I'he aeroclMiamii forte on a cup with its 
concave face i>resented to the wind i.s greater than when the wind , 
is blowing on its convex face; therefore the wheel of cups tends to 
rotate in the direction of the convex faces. 

The ratio of the wind .speed to the linear sjiccd of the centres 
of the cups is termed the jactor of the anemometer. In the earlier 
patterns of eup anemomc'ter thi.s quantity varied rather widely j 
with wind sfnx'd, making if rlece.s.^ary to apply large corrections to 
(he indicated speeds over most of the range; but in carefully de- j 
signed modern instruments with three conical cups having beaded 
t'dges the factor is practically constant for all speeds in excess 
of about () miles per hour. Cup anemometers ovcr-indicate in 
fluctuating winds to an extent that may rcMch in verv’ gusty | 
w^eather It has been found tliEit conical cups suffer from this dc- ! 
tect less than hemispherical ones, but this over-indication limits j 
the accuracy of meteorological anemometry ver\' seriously. j 

Small anemometers which arc intended to Iw held in the hand 


j are often arranged with a mechani.sm that indicates on a dial 
cither the number of revolution.s of the cup w'heel or, more com¬ 
monly. the distance travelled by the wind. The relation between 
revolutions and the travel of (he wind is determined by experi¬ 
ments in a wind tunnel, and the gearing arranged to suit. For 
general meteorological purposes the cup wheel is geared to elec¬ 
trical contacts so as to complete a circuit once in every mile or 
other unit travelled by the wand, causing a mark to be made on a 
chronograph at a distance, and thus providing a permanent record 
of the wind speed. Another useful arrangement is to gear the 
anemometer to give 60 contacts in each mile of wind, each contact 
c.ausing a light to Hash or a buzzer to sound. The number of these 
events in one minute is (hen equal to the mean .speed of the wind 
in miles per hour during the time of ob.scrvation. 

Where instantaneous values of wind .speed are required, a small 
electrical generator may be driven by the cup wheel, and con- 
netted to a voltmeter which has been calibrated cxyierimcntally in 
unit.s of wind speed. This takes power to drive the generator, 
re.^ulting in error.s at low syiecd.s, and electronic circuits have been 
devised to get over this difficulty. Such instruments can readily 
he made to giv'c a record. 

The vane anemometer consists of light flat vanes attached to 
radial arms mounted on a common syiindle which rotates in two 
jewelled hcaring.s. Eight vane.s are usually emjiloyed; they arc 
iiK lined at an angle to the axis of tin* s})in(lle, which is set along 
the wind direction when the in.strunicn( is in use, and the wind 
forces acting on the vanes cause the spindle to rot.ite at a rate 
deiH-nding, in any given ca.se, on the air speed. As in the cup 
anemometer, the motion of the .spindle is communicated by a 
gear train to a pointer, or, more usually, to a numlier of pointer.^ 
moving over dials graduated directly in feet. Instruments of this 
type are mainly of value for measuring air speeds in large ducts 
or ventilating shafts. 7 'hev arc jiarticularly useful for measuring 
low' speeds where the pressures to be measured with pressure-tube 
insirumciifs are .so small as to necessitate the use of extreme])' 
sensitive manometers. For meteorological appli<ations. propeller 
ariemoim-ters ha\'e been dc\ ised, in which a small y)ropeller similar 
in shape to that of an aeroplane is kept facing the wind by a wind 
\'ane. Such a yiropeller revolves at a speed very nearly propor¬ 
tional to that of the wind. 

Vane anemometers of normal design can he usixl over a range 
of wind speeds from about fu'e to 50 ft. per second. For higher 
speeds, up to 100 ft. jier .second, special instruments arc made 
which are either of heavier construction or. alternatively, incor¬ 
porate a device by means of which the quantity of air actual!) 
passing through the vanes can be reduced. Vane anemometers of 
.specially light constriu tion can also be obtained to measure speeds 
' of loss than 5 ft. per second, the 

' ililjll C lower limit of speed that will 

r;| A cause steady rotation of the 

r i lA vanes being the order of 0.5 ft. 

I III per second. All instruments need 

' r 7 lalibration in a wind whose speed 

i r ^ ‘'*0 be controlled and adjustetl to 

known values, for it is not pos- 
r. / siblo to predict accurately the 

V J readings of a mechanical ane- 

V—moiricter from a knowledge of its 
I dimensions only. 

J; In the absence of mechanical 

fril l ion due to weight of moving 

^ parts and to gearing, readings of 

Fig. 3 MODERN PROPELLER ANE- ,, , - ^ 

MOMETER ‘'anemometers 

Th. ,.R. k..„ It I«:n« th. wind ""“'il '''•■P™'* «" 1 >; .‘he "■‘".‘i 
speed, and so would be independ¬ 
ent of changes of air density. In most cases these frictional 
couples will be small compared with the aerodynamic driving 
torque, and no attention need therefore normally be paid to 
changes in air den.sity. If, however, the changes of density are 
large—more than almut —the readings should be corrected. 

The simplc.st method is. perha|>s. to alter both the ordinate and the 
abscLssa of any point on the original calibration curve of the in- 
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^trument in the* ratio where po is the air density at the time 

of calibration and pi is the new air density. In this way a point on 
(he calibration curve for density pi is obtained, and by relocating this 
process for a number of points on the original curve the curve for 
density p i can be drawn. 

As regards the effect of inclination to the wind direction, it has 
been shown that the axis of the vane circle may l)e out of align¬ 
ment with the wind by an angle approaching 20“ before the read¬ 
ings of the anemometer arc in error by more than about two or three 
per cent. A fluctuating wind speed is another source of error, for the 
vane anemometer then tends to indicate more than the true mean 
speed, but errors will he negligible unless fluctuations are very violent. 
If maximum and minimum air speeds arc resjiectively 5070 above and 
below mean speed, the error on the mean speed indicated bv the in- 
-^trument may be of the order of 10 or 15^' high. It can lie .shown, 
however, that the error depends on the square of the amplitude of the 
Huctuations, so it decreases rapidly as the wind becomes .steadier. An 
amplitude of 50% on either side of the mean represents a very 
unsteady air stream. 

Electrical or hot wire anemometers have not been much used be¬ 
cause of the elaborate apparatus and manipulation involved, but cer¬ 
tain types have been developed for industrial application. They may 
yield excellent laboratory results, and are, in particular, well suited to 
the measurement of low air speeds. (Sec also Aerial Navigation; 
.Meteorology.) (P:. Qw.; W. E. K. M.) 

ANEMONE or Windflower, a genus of the buttercup fam¬ 
ily (Ranunculaceae), containing about 120 .specie.s, mo.stly in the 
north temperate zone. Anrmo7ir ficmorosa, wood anemone, occurs 
in Britain. 

The plants are perennial herbs with an underground rootstock, 
or tuberous-rooted, and radical, dceiily cut leaves. The elongated 
tlower stem lu-ars white, red, blue 01. rarely, yellow floweiM 
there is an involucre of three bracts below each flower. The 
fruits comprise a clu.stcr of short-beaked achene.s. differing from 
the pa.sque-flowcr (Pulsatilla) with its long, plumose fruits. 

Many are favourite garden plants; among the best known is 
Anemone coronaria, the poppy anemone, a tuberous-rooted ))lant. 
with divided leaves, and large showy poiijiy-like blossoms on 
stalks from 6 to g in. high; the flowers are scarlet, crimson, blue, 
purple or white. There are also clouhle-tlowcred varieties. 

The genus cont.iins m.any other .‘-pring-hlooming plants, of 
which A. Iiortcnsis and A. fuh^ens ha\'c less divided leaves and 
rosy-purple or scarlet flowers. The splendid A. japonica, and its 
white variety, Whirlwind, are flne autumn-blooming perennials; 
they grow w'ell in light soil. 

A group of dw'arf species, represented by the European A. nrm- 
orosa and A. apennina, arc beautiful spring flow'crs. 

In the United States and C anada there arc about 20 species, 
with representatives in all regions from arctic America and 
Alaska south to Elorida, Texas and California. Among these are 
some of the most attractive North American wild flowers. Note¬ 
worthy species are the American wood anemone (2I. qiiinque- 
jolia). of low woods from Nova Scotia to Minnesota .south to 
Cleorgia, \cry .similar to the wood anemone (A. fietnorosa) of 
Europe; the Canada windflower (A. canadensis), with large white 
flowers, found in low' grounds from Labrador to .‘Saskatchewan 
and southward to Maryland and Colorado; the tall windflower 
or thimblc-w'ced (A. viry^iniana'), with grceni.sh-whiit* flowers, 
growing in w'oods from No\a Scotia to Alberta and south to 
(Georgia and Arkansas; the candle anemone (A. cylittdrica), a 
silky-hairy plant native to open grounds from New Brunswick to 
British Columbia and south in the Rocky mountains to Arizona; 
the Carolina windflower (. 1 , caroliniaua), with purple or white 
flow'ers, growing in open ground.s from Florida to Texa.s and 
northward to Wisconsin and South Dakota; (he mountain wind¬ 
flower (A. trifolia), with large white flowers, often growing with 
the lily-of-thc-vallcy. native to (he Appalachian region and cen¬ 
tral Europe; the red windflower (A. midtifida), silky-hairy with 
red or greenish flowers, found throughout northern North Amer¬ 
ica; the northern windflower (2!. parviflora), a delicate plant with 
white flowers, ranging from Labrador to Alaska and southward to 
Colorado and Oregon; and Richardson’s windflower (A. Richard- 
somi), a slender boreal dwarf with yellow flowers, found from Lab- ! 
rador to Hudson bay and widely in arctic America and Siberia, j 

The best garden sorts are the poppy anemone (A. coronaria), ' 


Japanese anemone (- 1 . japonica), A. hortcnsi.s and .* 1 . ftdjietis, all 
tuberous-rooted. They are of easy culture, especially when started 
from tubers. 

Anemones are often forced by florist.s for their showw bloom, 
usually in mid-winter. The best varieties for this purpose are 
the poppy anemones, which are grown in the cool greenhouse. 

^losl of the American .siiecies are more suited to the wild 
garden. For the closely related pa.‘'que-flowers see Basque- 
Flow ER; Ranlnc vlaceae. 

ANENCLETUS or Anacletus: see Cletus. 

ANERIO, FELICE ( 1560-1614'), composer. He studied 
under Nanino. and succeeded Palestrina in 1594 as composer to 
(he papal chapel. Mas.ses and motets of his are printed in 
Pro.ske's Mu.dea Divina and other modern anthologies. The 12- 
part Staluit Mater in vol. vii of Palestrina's W'orks may have 
been by l olice Anerio. His brother, Giovanni I^Rancesco, also a 
composer, was born about isO; and died 1620. 

ANEROID BAROMETER. 7 'his instrument consists es- 
■scnlially of a vacuum chamber, two ojijiosite w'alls of which are 
thin metal membranes, which respond elastically to any variation 
of pressure on thchr outer faces, (heir movement being controlled 
by a spring and communicated to (he indicating needle. An instru¬ 
ment depending on a similar princijile is the Bourdon pressure 
gauge. The aneroid barometer is not so accurate as the mercury 
barometer, but it is often employed when the use of the latter 
w’ould he inconvenient. (.S'cc Barometer.) 

ANET, tow'n of north France, in the department of Eure-et- 
Loir, situated between (he rivers Eure and Vegre, 10 mi. N.E. of 
Dreux by rail. Pop. (i<).5(>) 1.201. It possesses the remains of a 
magniliceiit castle, built in the middle of the 16th century by 
Henry II for Diana of Poitiers. Near Anet is (he plain of Ivry, 
where Henry IV defeated the armies of the league in 1590. 

ANEURIN, a British (Welsh) bard, author of the Gododin, 
flourished at the beginning of the 7tli century. He is .said to have 
been the .son of Caw-ab-Gcraint, a chief of the Gododin, W'ho 
had their home on the sea-coast to the south of the Firth of 
1 ‘orth. In some of the mss. which give the names of Caw’s 
.sons, the name of Gildas api»t'ai.s, but where (he name of Aneurin 
appears that of Gildas does not. It has therefore been assumed 
that (he British historian Gildas and the bard Aneurin were one 
and the .same person, though the internal evidence of their works 
apjiears to confute this. Thomas S((‘plieiis. the editor and trans¬ 
lator of the Gododin c[)ic, thinks (hat Aneurin may have been a 
.son of Gildas. Aneurin seems to have studied at St. Cadoc’s col¬ 
lege, Llamarv'an, and to have ac ted both as jiriest and bard at the 
battle of Cattraeth described in his epic. This fight is identified b\’ 
Stephens with (he battle of Degstan, assigned by the Saxon 
Chronicle to the year 603. Aneurin was taken jirisoncr after the 
battle. On his release he returned to Wales and became a friend 
of Taliesin. In his old age he returned to the north and lived 
with his brother in Galloway. The Gododin is vague in its lan¬ 
guage and in it.s description of events. It relates (he defeat of 
the Britons of Strathclyde at the hands of the Saxdn invader at 
the battle of Cattraeth. 

ANEURYSM or Aneurism, a cavity or sac which com¬ 
municates with (he interior of an artery and contains blood. The 
walls of the cavity arc formed p.irtly by (he dilated artery and 
partly by (he ti.ssues around that vessel. The dilatation of the 
artery is due to local degeneration or injury of the inner coats of 
(he vessel. In a rare v'ariety (dissecting aneurysm) the blood is 
contained at first in the region of the middle coat of (he artery 
which may be opened up from arch of the aorta to the iliac ves- 
seks. Aneurysms may be spontaneous or traumatic. The man who 
has chronic inflammation of a large artery, the result, for instance, 
of syphilis, gout, arduou.s .straining work or kidney-disease, and 
whose artery yields under cardiac pressure, has a spontaneous 
aneurv'sm; the barman or window-cleaner, who has cut his radial 
artery, the soldier who.se brachial or femoral artery has been 
brui.sed by a rifle bullet or grazed by a bayonet, and the boy whose 
naked foot is pierced by a sharp nail, arc apt to be the subjects of 
traumatic aneurysm. In saccular aneurysms bulging on one side 
of an artery the blood may he induced to coagulate, or may of 
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itself de|K)sit layer upon layer of pale clot, until the sac is oblit¬ 
erated, and the aneury.srn is cured. But in those aneurysms which 
are jusiform dilatations of the ve.sscl there is but sliuht chance of 
such cure, for the blof>d sweeps evenly throuKh it without stayinR 
to dcjKJsit clot or Jannnated lihrine 

In the treatment of aneurysm the aim is generally to lower 
the blood pre.ssure by absolute rest and moderated diet, but a 
cure is rarely elfceted except by operation. Speaking generally, if 
an aneury.sui tan lx- dealt with surc'itally, the sooner that the 
artery is tied the better. Other measures are too apt to prove 
painful, dangerous, ineflectual and disappointing. For aneurysm 
of the great arteries in the chest or abdomen fwhich cannot be 
dealt with by o|teralion ) treatment i.s unsati-sfactory and consists, 
mainly, in measures de.signed to avoid strain. Usually such an 
aneurysm ends life bv rupture. 

ANFRACTUOSITY, twisting and turning, dreuilousness. 
I'suallv ernplowd in the plural to denote winding channels such as 
occur in the deptlis of the sea, mountains or (he fissures {sulci) 
separating the convolutions of the brain. 

ANGARIA, the term used to denote the postal system 
adopted by the Rtanaii imperial government from the ancient 
Persians, among whom, according to Xenophon, it was established 
liy C'yrus the (ire.U, riie word is derived from the Greek form 
of a word, originally Babylonian, meaning “mounted courier." 
('ouriers on hor.M-ba(k were posted at. certain stages along the 
thief roads of the empire for tlie transmission of royal dispatches 
l>y night and day in all weathers. In the Roman system the supply 
of horses and their maintename w.is a tompul.sory duty from 
whiih the em|)eror alone could grant exemption. The word came 
to mean generally “compulsory service.” So angaria, in mediaeval 
Latin, and the rare Imglish derivative “angariali«m,” came to 
mean any service which was forcibly demanded and oppression 
in general. SVc' Xenoplion. Cvrop., viii, 0, fferodotu.s viii, ijH 

ANGARY, RIGHT OF. 'Phe term “angary” is derived from 
a Per.sian word signifving “a me.S'engf;r’’ upon the royal .service 
who was entitled to re(|ui.silion means of Iramsport. This cu'^tom 
was adopted in Cireeie in the ;^r(l lentury nc and pa.s.srd to Rome. 
In Carpus Juris, uuyjjriit denotes reciui-'ition of horses, wagons, 
etc., in connevtion with the tuts us pnhluns. It was extended 
to (he reciuisitioii of neutral shipping for the transport of trocips. 
'Phe right survived throughout mediaeval Europe us a royal 
prerogative and was exercised for purposes of public and military 
lrans[)ort, hut the term was not gem-rally applied to ships till 
the I7lh century, when it l)ecame a rule of international law. In 
the ibth century the X'enetians reriuisitioned a Genoese vessel and 
its cargo of corn to nu-et a food slucrtage. and its legality oh puh^ 
lidim ulililatcfn was apftroved Requisition of neutral shipping 
became fairly gener.il in the iSlh century but was e.xceplional in 
the iQlh, although the right was expressly rc-cognized in a number 
of treaties, whether in time of peace or war, in case of public 
necessity, subject t)f course tcc adeciuate compensation. 

In World War I. the Italian go\ernment, while still neutral, 
retiuisilioned, in 1015. Geintun merchantmen lying in .Itolian 
ports. Germ.mv made no protest, but when Portug.il requisi¬ 
tioned. in igib, 7.’ German xes-'C'!:-. lying in lYirtuguese ports. Ger¬ 
many made it a ensus hclli and declared war on that power. In 
HU 7 Ur;uil, having revoked ii.s proc lamation ivf neutrality and 
prior to its declaration of war, rectuisitiuned 42 German mer- 
I hantinen. At (he same time (ireat Britain and the United States, 
after fruitles-' negotiations with Holland, recjuisititmed Hutch ship¬ 
ping to the .imount of i ,000 000 tons lying in their ports “in 
cxerci.se of the right of angary,” one of the attributes of territorial 
sovereignt.v. In 191S b'liain requisitioned about go German vessels 
lying in Spani.sh ports a,s an act indispensable for her existence, 
and in view of the sinking of lier own merchantmen by (ierman 
Mjbmarines declared (hat no comf)ensation was due. The United 
States also reijuisitioned a number of Nonvegian ships under con¬ 
struction in American yards. 

Consec|uently the right of angary, that is, the right of a state, 
whether belligerent or neutral, whether in time of peace or war, to 
requisition ships and goods situate in its territory, subject to ade¬ 
quate compensation, hoih by constitutional and international law. 


may be said to be lirmly established. This right must be distin¬ 
guished from that of reejuisilion by a belligerent in territory' 
occupied by him, which is based on military necessity under the 
laws of war, (H. H. L. B.) 

ANGEL, a term used in (he Christian religion to describe a 
being endowed with intellect and free will, specifically distinct 
from and superior to man but essentially inferior to God. The 
term is derived from the Greek word &yye\os (messenger), em- 
[iloyed in the Septuagint and the New Testament to designate 
beings of this description. 

In the Old Testament they are variously called “messengers” 
(Hcb. niaVdhf Gen. xlviii, 16), “sons of God” (Job i, 6), “spirits” 
(I Kings .xxii, 19), “holy ones” (Zach. xiv, 5), “watchers” (Dan. 
iv, 14), “host of the Lord” (Jos. v, 14), “host of heaven” (I 
Kings xxii, 19). Their number is a myriad myriads (Dan. vii, 10). 
Their functions are to praise God and to attend upon His throne 
(P.s. xxix, I j, to execute His commands here on earth (Gen. xxii. 
II; xxviii, 12to protect the faithful (Ps. xci, ii), to punish 
the wicked (II Kings xix, 35), and to drive away evil spirits 
(Tobias viii, 3). They are of their nature invisible to man; they 
manifest them.selve.s in as.sumed or apparent bodies (Tobias xii. 
19). In tlie post-exilic age the names of three of them were re¬ 
vealed: Gabriel (Dan. ix, 24), Michael (Dan. x, 21: xii, T), and 
Raphael (Tobias xii, 15). Michael i.s the prince of the Jew'ish 
people; other nations have their guardian angels also. Not all 
angels are equal in rank, lor Micliael is one of the chief princes. 

In some passages the “angel of the Lord” seems to be identi¬ 
fied with the Lord Himself (Gen. 
xvi, 7, 13 ; Ex. iii, 2, 4; Judges 

ii, i; vi, II, 14). V.irious expla¬ 
nations are given of this phe¬ 
nomenon. Some think that the 
term, "angel of (he Lord,” orig¬ 
inally signified merely presence 
or manifestation of the Lord and 
later denoted a messenger dis¬ 
tinct from (.lod. Others bcliev'e 
that the early Hebrews at times 
made no distinction betw'ccn the 
Lord and the angel who repre- 
.sented Him, Still others suppo.se 
that in the passages cited “angel 
of the Lord” was substituted in 
later times for “the Lord,” to 
bring out the fact that the revela¬ 
tion was not made immediately by 
God but through the agency of an 
angel. That angels were the in- 
termediarie.s of the Mosaic reve¬ 
lation is taught by St. Paul (Gal. 

iii, ig; Heb. ii, 2). 

In Isaiah the attendants upon 

the divine throne are called Sera- 
phttn (vi, i ); they have six wing.s 
but appear to have a human fig- 
”**• ure in other respects. Cherubim 
Michael the archangel, in are .said to be the guardians of 
CHRISTIAN THEOLOGY THE LEADER paradise (Gcn. iii. 24); in the 
OF THE HEAVENLY HOST vi.sions of Ezckiel living beings 

called Cherubim, with four wings and four faces, are beneath the 
divine throne (i, 3 ff.; x, i ff.). Whether the Seraphim and 
Chcrufnm form distinct clas.scs of angels is not clear from the 
Old Testament, Their representations are purely svinbolic and 
are not indicative of their rc;il nature. 

In the extra-Biblical post-exilic Jewish literature the doctrine 
concerning the angels underwent considerable development. Thus 
the Book of Enoch cites the names of 150 angels. The existence 
of the angeb was denied by the Sadducees (Acts xxiii, 8). 

The New Testament confirms and supplements the teaching of 
the Old, The angels were created by God in vast numbers and 
in diverse classes (Col. i, 16; Rev. v, 11). They are spirits, de¬ 
void of human flesh and blood (Heb. i, 14; Eph. vi, 12). Some 







ANGEL—ANGELICO 


921 


of them sinned and were cast into Hell (Jude 6; II Pet. ii. 4). 
Those who remained faithful enjoy eternal beatitude (Matt, 
xviii, 10; Heb. xii, 22). They adore Je:,us Christ, who is their 
head (Eph. i, 21; Phil, ii, 10). 

Their duties with regard to men are to manifest and execute 
the divine will (Matt. i. 20 ff.; ii, 13, 20; Luke i, 11, 2S), to 
offer up the prayers of the faithful and intercede for them (Rev. 
viii, 3), to incite men to good (Acts viii, 26}, and to save them in 
peril (Act.s xii, 7 ff.). Each child has its guardian angel (Matt, 
xviii, 10). 

Salon, who in the Old Testament is a malevolent, superhuman 
being, distinct from the angels, in the New Testament is the chief 
of the fallen angels or demons (Matt, ix, 34). He is also called 

the Devil” (6 didfioXoi), ‘‘the accu.ser,” “the calumniator” (Matt, 
iv, I ff.); hence Christian,s speak of his demons as devils. 

The teaching of the Catholic Church is based on the scrip¬ 
tural data. It is deftned that the angels were created in time; 
it is commonly held that they were created together with the 
material universe. 

Some of the Church Fathers ascribed subtle or ethereal bodies 
to the angels, but it is now considered thcologiolly certain that 
they are pure spirits. 

Theologians teach that the angels were elevated to a .super¬ 
natural .state and that they had to j)ass through a period of proba¬ 
tion before being admitted to (he beatific vision of (lod. Some, 
how many is not known, sinned grievously during this period and 
were eternally damned. This is an article of faith. Their sin is 
generally thought to have been one of pride. It i.s considered 
certain that every man, even though he be unbaptized and a 
sinner or infidel, has his guardian angel. In accordance with the 
doctrine popularized by Pseudo-Diunysius, theologians commonly 
divide the angels into nine orders or choirs differing in rank. 
Beginning with the highest rank, they are: Seraphim, Cherubim, 
Thrones, Dominations, X'irtues, I’owers, Principalities, Archangels, 
Angels. 

The angelology of the Old Testament cannot he dependent upon 
the Iranian, for the Amc.sh.i Spentas were originally personified 
divine, attributes. 

The angels of Islam are derived from Jewish and Christian 


is also known as the angelfi.sh, 

C/itutodiptrrm fubtr, sometimes called spadetish, is also known 
as the angelfish. It occurs from Cape Cod to Rio de Janeiro. A 
very similar species occurs on the west coast of Mexico. 

ANGELICA, a large genus of aromatic herbs of the family 
L'mbeJliferae, represented in Britain by one species, A. sylvestris, 
a tall |)crennial herb with large bipinnate leave.s and large com¬ 
pound umbels of white or purple flowers. 

The most important stx'cics is the Eurasian A. archanf^elira, 
the roots and fruit of which yield angelica oil. while the len¬ 
der shoots are used in making certain kinds of aromatic sweet¬ 
meats. 

In (he Faroe Islands and in Iceland, where the plant grows 
abundantly, it has been used as a vegetable. 

Angelica oil is used to flavour li(|ueiirs and in jierfumery. 
ANGELICO, FRA (1387-1455), Italian painter, li Bcalo 
Fra Ciiowuini Angelico da Fiesole is the name given to a painter- 
friar of the Florentine slate in the 15th century. His baptismal 
name was Guido, Giovanni being only his name in religion. He 
was born at Vicchio, Tuscany, of unknown but seemingly well- 
to-do i)arcntage, in 13S7 (not 1300, as sometimes stated); in 1407 
he became a novice in the convent of S. Domenico at Fiesole. and 
in 1..JO.S he took the vows and entered the Dominican order. 
Whether he had ])rc\iously been a j)ainler by j)rofes.sion is not 
certain, but probable. The painter named Lorenzo Monaco may 
have contributed to hi.s art training, and the influence of the 
Sienese school is plainly discernible in his work. According to 
Vasiiri, the first paintings of this artist were in the Certosa of 
Florence; none exists there now. 

His earliest extant performances, in considerable number, arc 
at Cortona, where he was sent during his novitiate, and here appar¬ 
ently he spent the early years of his monastic life. His first works 
e.xeculed in fresco W'ere probably those, now destroyed, which he 
painted in the convent of S. Domenico in this city; as a fre.sco- 
painler, he may have worked under or a.s a follower of Gherardo 
.Stamina. From 1418 to 1430. he was b.u k at Fiesole; in 143O he 
was transferred to the Dominican convent of S. Marco in Florence, 
and in 1438 undertook to ])aint the altar-piece for the* choir, fol¬ 
lowed l)y m:my other works; he may have studied about this time 


sources. (See Devil.) (M. J. G.) 

ANGEL, a gold coin, first u^ed in France (an^elot, rtwge) in 
1340. and introduced into England by Edward 1\'. in 1405 as a 
new issue of the “noble,” and so at first called the ‘‘angel-noble.” 
It varied in value between that period and the time of Charles I. 
(when it was last coined) from 6s. 8d. to 10s. The name was 
derived from the representation it bore of .St, Michael and the 
dragon. 

The angel was the coin givem to those who came to be louclurcl 
for the di.seasc known as king's evil- after it was no longer 
coined, medals, called touch-pieces, with the same device, were 
given instead. 

ANGELFISH, the pojiular name for several widely differing 
.specie.s of fishes, including 

(a) Sqmtina squatma, also called the monk fi.sh, an Elasmo- 
branch allied to the sharks and found in tropical and siib'-tropical 

seas, including the Meditcrra- --—-_ 

nean. It takes its name from the 

large wing-like pectoral fins and -— {fj S E/ -- 

reaches a length of 4 feet. --iVIbi 

(h) In Bermuda. Chactodont 

fishes of the genus Ilolacanthus, ||| ill 

and especially Anf^rlichthys /these II i - 

fishes are laterally compressed nWt|j| ^ \ 

and brilliantly coloured. They - -- ‘ I H 

haunt coral reefs. Angclichthys -- —i— 

may reach a weight of 4 Ib. and Ch/^etodipterus faber, an anoel- 
are delicious eating. fish of a grayish colour which 

Species of Holacanthus occur inhabits the warmer coast wa- 
on the west coast of tro|)icaI America 

America from Cape San Lucas to the Galapagos Island.^, in the 
East Indies, Japan and Polynesia. 

In this same family (Chaetodontidae) the genus Pomacanthtis 
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churl h of the Carmine and also the paintings of Orcygna. In or 
about 1.J40 he was invited by the Pope, Eugrnius IV., to Rome. 
If the .story (first told by Vasari) is true—that the archbi.shopric 
ot Florence had been offered to himself, and by him declined on 
the ground of his inaptitude—Eugenius, and not (a.s staled by 
Vasari> his successor Nicholas \’., must have been the Pope who 
made the offer to Fru Giovanni, for Nicholas only succeeded in 
1447. Certain it is that Angelico was staying in Rome in the first 
half of 1.147; iind he painted in the X'atican the Cappella del Sacra¬ 
mento, which was afterwards demolished by Paul HI. In June 
1447 he iiroceeded to Grvieto. to paint in the Cappella Nuova of 
the cathedral, with the co-op( ration of his pupil Benozzo Gozzoli. 
He afterwards returned to Rome to paint the chape( of Nicholas 
V. In this capital he died in 1455, and he lies buried in the church 
of the Minerva. The tradition of his beatification is unfounded 

Fra Giovanni led a holy and self-denying life, shunning all 
advancement, and w'as a brother to the poor; no man ever saw him 
angered. He painted with unrea.sing diligence, treating none hut 
sacred subjects; he never retouched or altered his w’ork. He was 
wont to say that he who illustrates the acts of Christ should be 
with Christ. It is said that he never handled a brush without fer¬ 
vent prayer and he wept when he painted a Crucifixion. The Last 
Judgment and the Annunciation were two of the subjects he most 
frequently treated. 

Bearing in mind the details already given a.H to the dates of Fra 
Giovanni’s sojournings in various localities, the reader will be able 
to trace approximately the sequence of his works. In Florence, 
in the convent of S. Marco (now converted into a national 
museum) is a series of frescoes beginning towards I443, all Of 
which are later than the altar-piece which Angelico painted (as 
before mentioned) for the choir connected with this convent, and 
which is now in the academy of I'lorence. It represents the Virgin 
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with SS. C'(/!-inas and Damian Dhe patr<in< <il' the Mt'dii i family). 
I)t/ininic, JVtcr, rr.itni>. Mark, Jvhn the J'Aan^n li.sf and .Si<ph<‘n; 
the pediment illuslrale<l the lives nf ('nsmas and I.)amian, but it 
has lun^^ been severer] from the main subject. In the Uffizi pallery 
is an altar'i>iece, the Virgin (life-sized;, enthroned with the Infant 
ainl 12 angels. In S. I)f)rneni( o, Mesole, there are a few' frescoes, 
h'ss fine than tho.se in S. Marco; al.so an altar-piece in tempera 
of the Xdrijin and (’hild, now nruj( h destroyed. The subject which 
originally formed the predella of lliis pit lure has, since iSoo, 
l)een in the National Gallery, London, d'he subject is a Glory, 
Christ with the banner of the Resurrra tirai, and a multitude <if 
saints, im lading, at the extremities, the saints or !)eati of the 
Dominic an cerder; here are no fewer than 2f)0 figures or portions of 
ligures, m.my of them hax'ing name's in.seribed. This predella w'a.s 
highly lauded by Vasari; still more highly another picture which 
used to form an altar-pic-ce in 1 -ic sole, and is now in the Louvre— 
the “Coronation of tlie* Virgin,” with <*ight predella .subjects of the 
mirac les of St. Dominic, l-'or the church of Santa Trinita, Flor- 
c-nce-, Angc-lic o exec uted a “De position from the Cro.ss” and for 
Ihc' church of the Angcli, a ‘I-asf Judgment,” both mnv in the 
I'lorciiline academy; lor S. Maria Novella, a “Coronation of the- 
Virgin,” with a predella in thre-e sections, now in the Cflizi—this 
again is one- of his masic-rpic-ces. In Orxieto cathc-dral he jKiinIc-d 
Ihrc-e triangular divi. ions of the ceiling, all now much repainic'cl 
and clam.iged. In Rome, in the Chapel of Nicholas V,, he irainled 
thc‘ acts of SS. Stephen ancl Lawrence, al.sc» x'arious figures of 
saints, and on the ceiling (he four evangc'lists. These works of 
the jrainler’s adxancc-d age, which have suftcTed somc-what from 
restccrations. show vigour .supc-rior to that of his youth, along with 
a more ade(|uate treatmc'nt of the architectural {rer.speclives. It 
has often been said that he frc‘c|uc nlly jcrac t i.sed as an illuminator; 
illuniinalions e.vc'ciited by (iicnanni’s hrothcT, Itenedello, also a 
Dominican, who died in 14.}S, have probably beam ascrihr-d to the 
more famous arti-'t. lienc‘dc‘11o nray pc-rh.ips have assisted Gio¬ 
vanni in the frescoes at .S. Marco, but, nothing of the; kiird is di'c- 
I inc I ly II'.rc c'able. .\ fcjlio seric s of rngrac ings from these paintings, 
was publishc'd in I'lorence in r.S^.*. Along with Gozzoli aln-ady 
nic-ntionc'd, /anohi Stro/zi ancl Gerriile da Fabriano are named as 
pupils of the lieato. 

I'or an apprec iation of I ra At\gc lic,o > art we may cpiote Sir 
Charles llolrnc's ( 77 /c NoI'hoiuI (itillt ry, llalion Sihools): “One 
vc'ry grc'at colourist, h’ra Angelico, arri\c‘s before. Masaccio, and 
outlives him. The legend of his .saintly life, the happy serenity 
and simplicity of his tempe-r, lend to distract our attention from 
his greatness as an artist. Nut only does he possess a ma.stery of 
design which c nablc's him to tre-at a large variety of subjects w’ith 
almost invariable success, frut when his theme* gives him the neces¬ 
sary scope he altairrs, as in his “Transfiguration” at Florence, to a 
power and sublimity which have nevc'r been sui'passc'd. He has 
much of Giollo's powc-r of making hi^ ligures M-em living ancl sub¬ 
stantial. Hut above all, he is cine of (he world’s great colourists, 
ancl the single painting by his hand which we possess in London 
will enable u.s to understand (his side of his art in some measure. 
His other claim.s to greatness can be estimated only in Florence.” 

Hiiu.iocac.M’iiv.—S. Hc'issc'l, Fra Ciovanut dac'rhVe.• Srin Lrlu'n und 
.Sr/nr H'rrhr (Freabure. r!S05); 1). 'runiiafi. Frn .ifiQclito (Florence, 
iSo7t ; K. L. Douela-;, Fra Aitt^rliio (I.oncicHi, looi); (t. Williamson, 
Fra .I«,c'f 7 /ca (Londcui, icjoi). 

ANGELL, GEORGE THORNDIKE (i s, ^-rooo). Ameri- 

cun phIlanthro|iisl. was born at Southlrridge (Nlass.i, on June 5, 
iH.\p He* giaduated at Dartmouth in iS-pr, studied law at the 
Har\ard Law' schc'ol, and in 1851 was admitted to (he bar in 
Hoston. where he irractised for many years. In iS()S he founded 
and became' president of the Massachusett.s Society for the Pre¬ 
vention of Cruelty to .\nimnls, in the same year establishing and | 
bc'coming editor of Our Dumb .iiiinials, a journal for the promo- i 
tiirn of organized effort in securing the humane treatment of j 
animals. In 1882 he initiated the movement for the establishment ,! 
of Hands of Mercy (for (he promotion of humane treatment of 
animals), of which in 1008 there W’ore more than "2.000 in active ; 
existence. In i88g he founded and became president of the Ameri- j 
can Humane Education Society. | 


ANGELL, JAMES BURRILL American 

educationalist and dii>lomaf, was born in Sciruatc, R. L, on Jan. 7, 
1829. He graduated in 184CJ at Brown university, at w'hich, after 
travel in F-urope, he was profes.sor of modern languages and liter¬ 
ature in T853-60. In 1S60-66 he was editor of the Providence 
Daily Journal. From 1866 to 1870 he was president of the Uni¬ 
versity of Vermont, In 1871 he became president of the Uni¬ 
versity of Michigan, serving until 1909, when he was made pre.si- 
dc-nt emeritus. Under his administration the institution was 
bremght to high rank among Americ an universities. He was United 
States minister to China in 18S0-81, and to Turkey in 1897-9S. 
He.sides numerous contributions to [leriodicals, he publi.shcd Fro^- 
rrs.s in hihrnatwnal Law (1875), the article “Diplomacy in the 
Unitc-d S(ate.s” in the Narrative and Critical History of America 
(iHSS), Reminiscences (1912) j\nd Selected Addresses (1912). 
He- died at Ann Arbor, Mich., on April i, 1916. 

ANGELL, JAMES ROWLAND (iSbr;- ), American 
educationalist, was born at Burlington, Vt., May 8, 1869. He was 
a son of James Burrill Angell (i829-ic)i61. In iHcj;^ he was 
appointed instructor in {ihilosoichy at the University of Minnesota 
In iScj4 he was called to the University of Cliieago as assistant 
professor of iisychology and, after 1905, was professor and head 
of the* d(*par(mc*nt. He was dc*an of (he university fac ulties after 
11) M , ancl acting president during 1918-19. In ic)o() he wa.s electc'd 
prc.•.^ident of the American r.sych.ological Association, in 191 j 
e.xchange profe.ssor at the .''^orbc.iiine. In 1921 he succeeded Arthur 
T. Hadley (q.v.') as president of Yale, resigning in 1987- 
works include; PsyclioUn\y ( i<)04. rev. ed.. ic)o8i. Chapters from 
Modern Psychology (1911), .American Education { 

ANGELL, SIR NORMAN (1874- ), Knglish author 

and publicist, was a prominent journalist, first in the U. S, .\ 
and alter his return in 1898, in England. In jc)j 8 he invented 
“The Mont'v Game,” a card-game which taught the elements of 
economics, banking ancl currency. He was M P. for North Brad¬ 
ford, 11 ) 20 - 81 : and wa.s knighted in lO.C He uas awarded the 
JCohel Peaci* Prize for lo.vV Among his publiiations arc* the* 
widely known 77 /e (irrat Illusion (i()io; nc‘w ed. lO.CG; 77/e 
Economil Chaos and the Peace Trraty ( loic)); 77/e l’u>eeu .\.\sa^- 
sins (19^2); and Peace with the Dicta!or.\ * (1918) 

ANGELUS, a Roman Uatholic devotion in memory of the 
.\nnunc iaf ion. It consists of (hrc'c texts (beginning “Angelus 
Domini nuntiavit Mariac*,” hence the name), with three Ave 
Marias and a c(.)ncluding versicle, response and jirayer. It is re¬ 
cited thrc'c* times daily, about 6 a.m,, noon and 6 W’hen the 
Angc'lus liell is rung. In a simpler form the dc*v'otion can he (raced 
back (as an evening ob.servance) to 1807. 

See II. Thur>(on in The Catholic Fucyclopaedra. 

ANGELUS SILESIUS (162.4-1077), German religious poc‘t, 
was born in i(»24 at Breslau, and died there on July 0, 1O77. His 
family name was Johann Schi-kfli-.r, hut he is generally known 
by the pseudonym .Angelus Silesius, under which he publi.shc'ci his 
poems and which marks the country of his birth. Brought up a 
Lutheran, ancl at lirst physician to the duke of Wurtlembcrg-Oels, 
he joined in 1052 the Roman Catholic Church, and in 1661 took 
orders as a priest and became coadjutor to the prince bishop of 
Brc-slau. In 1057 Silesius published under the title Ileilige Seelcn- 
lust, Oder ^eistlichc Hirtenlieder dcr in ihren Jesum verlirhten 
P.yyche a collection of 205 hymns, the best of which have been 
I adopted in the Geriiian Protestant hymnal. His most important 
j work is Cicistri'ichc Sinn wul Schlussrcimc (1657), aftcrw'ards 
I called Chenibinischer Wandcr.<i7nann (1674). This is a collection 
ol “Reimspriichc” or rhvTiied distichs embodying a mystical 
jianthcism drawn mainly from the writings of jakeib Bbhme and his 
j followers. 

BiuLKXJRArHY.—A Complete edition of Scheffler’s works (Sdmt- 
Ikhe poetLchr Werke) was published by D. A. Rosenthal (Regens¬ 
burg, 1802). Both the Chenibinischer Wandersmatin and Heili^e 
Sretenlust have been republished by G. Ellinger (i8c)«; and 1001). and 
a selection from the former work by O. E. Hartlebcn (i8q 6). For 
further notices of Silesius’ life and work, see Hoffmann von Fallers- 
U‘l»cn in IVeinuirhches Jahrbuch 1 . (Hanover. 1854) ; A. Kahlcrt, 
Angelus Silesius (1858): C. Seltmann, Angelus Silesius und seim 
Mystik (iSyO), and a biog. by H. Mahn (Dresden. i8c;G). 




ANGER- 

anger is an emotion consisting of antagonistic, displeased, 
attacking feelings toward an offending person or thing. Some 
psychologists have attemi)ted to distinguish anger from rage by 
supposing that true anger occurs only when the sex or love emo¬ 
tion is opiX)Sed, as in the sex combats of rival males among 
animals and human beings. It is sait! that anger, at such times, 
contains a self-abandonment never found in the rage accompany¬ 
ing struggles for food. In popular parlance, however, anger and 
rage are practically synonymous. This emotion has been found 
in the behaviour of very young infants (J. B. Watson). It occurs 
when the baby’s spontaneous movements are ham|)ered or inter¬ 
fered with by the experimenter, and is expressed by crying, holding 
the breath and threshing wildly about with arms and legs. Experi¬ 
ments on animals (W. B, Cannon) also have showm that anger or 
rage causes increased secretion of adrenalin, with heightened 
blood pressure, dilation of the pupils of the eyes and increase of 
blood sugar. Ex{X“riments on adult human beings (W. M. Mars- 
ton) have shown that anger is accompanied by increased sj^stolic 
blood pressure, more raiud heart beat and quicker and more ex- 
I>lo5ive responses to questions or association words. The be¬ 
haviour of both animals and human beings, during anger, always 
shows a certain clement of wildness, or lack of voluntary control. 
For this reason anger is psychologically defined (W. M. Marston) 
as an abnormal, conflict emotion, consisting of interrujitcd or 
thwarted dominance, aggressiveness or self-assertion. 

Sec J. B. and R. R. Watson, “Studies in Infant Psychology,” 
Scirntific Monthly (1921); W. H. Cannon, Hodily Changes in I’ain, 
IJunf^rr, Fear and Kaye (1920) ; W. M. Mar.^ton, “Sc.\ ('hararteri.stic.s 
of Systolic Blood Pressure Behavior,” Journal Fxpcrimcntal Psy¬ 
chology (1923) ; The Emotions uf Normal People (192S). 

(W. M. M.) 

ANGERBURG, chief town of the south-western sub-divi¬ 
sion of the district of Gumfiinnen, East Prussia. Pop. (1939) 
10,998. It lies at the'northern end of a long series of lakes, and 
serves as a road and rail centre. It makes small mathiner>' and 
clay-products. 

ANGERMUNDE, a town of Germany in Brandenburg, on 
Lake Murule about 43 mi. from Berlin. Pop. ^1933), 9,022. In 
1420 the Elector Frc'derick I. of Brandenburg gained a victory 
here oxer the Pomeranians. The town is an important railway 
junction. 

ANGERONA, a Roman goddess. According to ancient 
authorilie.s, she relieved men from pain and sorrow, or delivereil 
the Romans and their flocks from nnyina (quinsy); or she was the 
protecting goddess of Rome and the keeper of the sacred name of 
the city, which might not be iironounced lest it should be re¬ 
vealed to her enemies 

Modern scholars regard her as akin to Op*^ and Acca Larcnlia; 
or as the goddess of the new year and the reluming sun. Her 
festival, called Divalia or Anyrrowtlia, was celebrated Dec. 21. 
The priests offered sacrifice in the temple of Volupia, the goddess 
of pleasure, in which stood a statue of Angerona, with a finger on 
her mouth, which w'as bound and closed. She w'as worshipped as 
Ancharia at Faesulac {q.v.i, where an altar belonging to her has 
been discovered. 

ANGERS, capital of the department of Maine-et-Loire, west 
France, 191 mi. S.WF of Paris by the Western railway to Nantes. 
I’op. (1936} 85,458. It occupies rising ground on both banks of 
tlie Maine, cro.ssed by three bridges. The old town, on the left 
bank, is dominated by the cathedral and massive castle, and 
encircled by boulevards. On the right bank is the low-lying 
“Quartier de la Doutre.” Angers is among the most handsome 
of French towns. Capital of the Gallic tribe of the Andegavi, it 
was knowm to the Romans as Juliomagus. During the 9th cen¬ 
tury it became the scat of the counts of .Anjou, It suffered 
severely from the invasions of the Northmen after 845 and of the 
English in the 12th and 15th centuries; the Huguenots took it 
in 1585, and the Vendean royalists were repulsed near it in 1703- 
Till the Revolution, Angers had a celebrated university fi4th 
century). The cathedral of St. Maurice (12th and 13th centuries) 
has an unusually high west front, with three towers. The incon¬ 
gruous central tower (i6th century) has a series of eight warriors 
carved on its base. The vaulting of the interior takes the form 


ANGERS 

of a scries of cuix)Ias. There are rich stained-glass windows (12th 
and i6th centuries) and valuable tapestries (14th and 18th 
centuries). The adjoining bishop’s palace contains a fine synodal 
hall tiJlh century). Other churches arc Si. Serge, an abbey- 
(hurch (Trth and 13th centuries), and La Trinite (12th centuryT- 
The prefecture occupies the famous abbey of St. Aubin; the court¬ 
yard has elaborately sculptured arcades and there is a tow’er 



West facade of saint-maurice cathedral at angers, France, a 

FINE example of 13TH CENTURY GOTHIC ARCHITECTURE 


surviving from the abbey church (both of thc'iith and 12th 
centuries). Ruins of the old churches of Tou.ssaint (ijlh century) 
and Nolre-Dame du Ronccray (nth century) are also to be 
seen. The ca.stle of Angers (13th century), girt with towers and 
a moat, is now used as an armoury. The hospital of St. Jean 
(i2th century) is occupied by an archaeological museum; and 
the Logis Barrault, a Renaissame bouse, contains the public 
library, the municipal mu.seum with pictures and sculjitures, and 
the Musee David, containing works by the famous imiivc sculptor 
David d’Angers. The Hotel dc Pince or d'Anjou (1523-30) is a 
fine stone mansion. Many wooden houses of the 15th and i6th 
centuries remain. Angers is the scat of a bishopric, dating from 
the 3rd century, a prefecture, a court of appeal and a court of 
assizes. It has a tribunal of first instance, a triliunal of commerce', 
a board of trade-arbitrators, a chamber of commerce, and several 
learned societies. The ancient university was resuscitated in 1875 
as the “Universite Catholique de I’Ouest.” There are several free 
faculties (facuUh libres). The prosperity of the town is largely 
due to the great slate-quarries in the vicinity (whence its old 
name Black Angers); other products are liqueurs (from fruit), 
cables, ropes, thread, boots and shoes. The weaving of sail-cloth 
and woollen and other fabrics, machine construction, nursery¬ 
gardening and the making of umbrellas are carried on. The chief 
articles of commerce, besides slate and French and Swedish iron 
goods, are hemp, early vegetables, fruit, flowers, wine, oil, leather 
and live stock. Angers is the ancient capital of Anjou, and its 
people are still known as Angevins. 
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ANGERSTEIN, JOHN JULIUS iim-iin). London 
merchant and patron of the fine arts, was born at St. Petersburg 
and settled in London about 1749. His collection of paintings, 
consisting of about 40 of the most exquisite s{x;cimens of the art, 
purchased by the Briti.sh (Government by a vote of £60,000, on 
his death, jan. 22 1H23, formed the nucleus of the National 
(lallery. 

Angerstein was a great friend of Sir Thomas Lawrence, who 
helfXid him in the collection of his jiic fures and painted a portrait 
of him, which was given to th(; National Gallery by William IV. 

See YounK’s Catalogue of the celebrated Collection of Pictures of the 
late John Julius Angerstein (182.5) ; abo Nat. Cal. Catalogue, Intro¬ 
duction to EortuKn Schools. 

ANGILBERT (d. 814), I rankish Latin poet, and mini.ster of 
Charlemagne, was of noble I'rankish parentage, and educated at 
the palace school under Alenin, He is said to have been the 
father of two children by Charlemagne’s daughter, Bertha, one 
of them named Nil hard, From 790 he was abbot of St. Riquier, 
and in 800 he accompanied Charlemagne to Rome, and was one 
of the witnesses to his will in 814. Angilbert's poems show the 
culture and ta.stes of a man of the world, enjoying the < losest 
intimacy with the imperial family; he was called the “Homer” 
of the ern|)eror'.s literary circle, and a fragment of an epic, as¬ 
cribed, probably correctly, to him, and called by its editors 
'"Charlemagne et le pape Leon” describes the life at the palace 
and the meeting between Charlemagne and Leo 111 . (Jf the 
shorter poems, besides the greetings to Pippin on his return from 
the c;impaign against the Avars (796), an epi.stle to David 
(Charlemagne) imidentally reveals a delightful picture of the 
|)oet living with his children in a hou.se surrounded by pleasant 
gjirdens near the emperor’s palace. The reference to Bertha, 
however, is distant and respectful, her name occurring merely on 
the list of princesses to whom he sends his .salutation. 

Angilbert’s poems have been j)ublishe(l by E. Diimmlcr in the 
Monumenla Cermuninc ilisloriia. Eor rritinsm ot this edition sec 
Traubc in Rocdcrer's Schriften fur grrmanischc Philulogic (i888>. 

ANGINA PECTORIS, a term applied to a violent paroxysm 
of pain, arising almost invariably from disease of the coronary 
arteries with coii-sequent degeneration of the heart mu.scle {see 
Hkakt, Diseases ok). An attack of angina pectoris usually con- 
sist.s in a sudden agonizing pain, felt at first over the heart, but 
radiating through the chest in various directions, and freijucntly 
extending down the left arm. A feeling of constriction and of 
suffocation at companies the pain, although there is seldom actual 
(lilTuulty in breathing. When the attack comes on, as it often 
does, during bodily exertion, the suflerer is at once brought to 
rest, The countenance becomes jxiie, the surface of the body 
cold, the pulse feeble, and dtaith apjiears to be imminent, when 
suddenly the attack subsides arul complete relief is obtained. The 
duration of a paroxysm rarely exceeds two or three minutes, but 
it may last longer. The attai ks are apt to recur on slight exertion, 
and in aggravated cases without any such exciting cause. Occa¬ 
sionally the first seizure proves fatal. Angina pectoris is extremely 
rare under middle life, and is much more common in males than in 
females. In the treatment of the paroxysm, nitrite of amyl has 
now replaced all other remedies. It can be carried by the patient 
in the form of nitrite of amyl pearls, each tx*arl containing the 
dose i^rescribed by the physician. As soon as the pain begins the 
{Mitient crushes a iw'arl in his handkerchief and holds it to his 
mouth and nose. The relief given in this way is marvellous and 
usually takes place within a very few seconds. To prevent recur¬ 
rence of the attacks something may be done by administration of 
nitroglycerine, scrupulous attention to the general health and the 
avoidance of mental and physical strain. 

Picudo-Angina. —In this condition there occur praccordial 
pains which very clo.sely resemble those of true angina. The 
essential difference lies in the fact that pseudo-angina is inde¬ 
pendent of structural disease of the heart and coronary arteries. 
There are three main varieties: (i) the reflex, (2) the vaso¬ 
motor, ( .0 the toxic. The reflex is by far the most common, and 
is gener-dly due to irritation from one of the abdominal organs, 
often associated with mental anxiety or overwork. An attack of 


[jseudo-angina may be agonizing, the pain radiating through the 
chest and into the left arm, but the patient does not usually 
assume the motionless attitude of true angina, and the duration 
of the seizure i.s usually much longer. The treatment is that of 
the underlying neuro.si.s and the prognosis is a good one, sudden 
death not occurring. 

ANGIOSPERMS. The botanical term angiosperm ( lyyetov, 
receptacle, and airepfia, seed) was coined in the form Angiosper- 
mae by Paul Hermann in 1690, as the name of that one of his 
primary divisions of the plant kingdom which included flowering 
plants posses.sing seeds enclosed in capsules, in contradistinction 
to his Gymnosjiermae, or flowering plants with fruits containing 
only one seed or dividing into distinct one-seeded portions—the 
whole fruit or each of its pieces being here regarded as a naked 
.seed. These terms were maintained by Linnaeus with the same 
sense, but with restricted application, in the names of the orders 
of his class Didynamia. Their use with any approach to their 
modern scope became possible only after Robert Brown had es- 
(abli.shed in 1827 the existence of truly naked seeds in the cycads 
and conifers, entitling them to be correctly called gymnosperms. 
From (hat time onward, so long as these gymnosperms were, as 
was usual, reckoned as dicotyledonous flowering plants, the term 
angiosperm was used antithetically by botanical writers, but with 
varying limitation, as a group-name for other dicotyledonous 
plants. Wilhelm Hofmeistcr's brilliant discovery in 1851 of the 
changes occurring in the embryo-sac of flowering plants, and his 
determination of the correct relationships of these with the 
cr>'ptogams (non-flowering plants), fixed the true position of 
gymnosperms as a class distinct from dicotyledons and the term 
angiosperm then gradually came to be accepted as the suitalile 
designation for the whole of the flowering plants other than 
gymnosperms, and as including, therefore, the classes of dicoty¬ 
ledons and monocotyledons. This is the sense in which the term 
is used in this article. The trend of the evolution of the plant 
kingdom has been in the direction of the establishment of a vege¬ 
tation of fixed habit and adapted to life on land, and the angio- 
sperms are the highest ex]m'.ssion of this evolution and constitute 
the dominant vegetation of the earth's surface at the present 
epoch. There is no land area, from the poles to the equator, w'here 
plant-life is pos.sible, upon which angiosperms are not found. They 
occur also abundantly in the shallows of rivers and fresh-water 
lakes, and in less numbers in salt lakes and in the sea, such 
aquatic angiosperms are not, however, primitive forms, but are 
derived from immediate land-ancestors. As.sociatcd w’ith this 
diversity of habitat is great variety in general form and manner of 
growth. The familiar duckweed which covers the surface of a 
pond consists of a tiny green thalloid shoot, one, that is, which 
shows no distinction of parts—stem and leaf, and a simple root 
:rowing vertically downward into the water. The great forest- 
tree has a shoot, which in the course perhaps of hundreds of 
years has developed a wide-spreading system of trunk and 
branches, bearing on the ultimate twigs or branchlets innumer¬ 
able leaves, while beneath the soil a widely branching root- 
system covers an area of corresponding extent. Between these 
wo extremes is every conceivable gradation, embracing aquatic 
and terrestrial herbs, creeping, erect or climbing in habit, shrubs 
and trees, and representing a much greater variety than is to be 
found in the other subdivision of seed-plants, the gymnosperms. 

Internal Structure.—In internal structure also the variety of 
issue-formation far exceeds that found in gymnosperms (see 
Plants a.vd Plant Scie.nc'e: Anatomy). The vascular bundles 
of the stem belong to the collateral type, that is. the elements of 
he wood or xylem and the bast or phloem stand side by side on 
he same radius. 

In the larger of the two great groups into which the angiosperms 
arc divided, the dicotyledons, the bundles in the very young 
items arc arranged in an open ring, separating a central pith 
Tom an outer cortex. In each bundle, separating the xydem 
and phloem, is a layer of meristem or active formative tissue, 
known as cambium; by the formation of a layer of cambium 
between the bundles (interfascicular cambium) a complete ring 
IS formed, and a regular periodical increase in thickness results 
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from it by the development of xylem on the inside and phloem 
on the outside. The soft phloem soon becomes crushed, but the 
hard wood persists and forms the great bulk of the stem and 
branches of the woody perennial. Owing to differences in the 
character of the elements produced at the beginning and end of 
the season, the wood is marked out in transverse section into con¬ 
centric rings, one for each season of growth—the so-called annual 
rings. In the smaller group, the monocotyledons, the bundles 
are more numerous in the young stem and scattered through the 
ground tissue. Moreover, they contain no cambium and the stem, 
once formed, increases in diameter only in exceptional cases. 

Vegetative Organs.—As in the g\mnosperms, branching is 
monopodial, that is, a branch is always develo})ed below the apex 
of the growing point of the stem or root; dichotomy, or the 
forking of the growing point into two equivalent branches which 
replace the main stem, is absent in the case of both the stem and 
the root. The leaves show a remarkable variety in form (ive 
Leaf), but are generally small in comixirison with the size of the 
plant; exceptions occur in some monocotyledons, e.g., in the 
Aroid family, where, in some genera the plant produces one huge, 
much-branched leaf each .season, or in palms, where the un¬ 
branched stem bears a crown of large leaves. 

In rare cases the main axis is unbranched and ends in a flower, 
as, for instance, in the tulip, where scale-leaves, forming the under¬ 
ground bulb, green foliage leaves and coloured floral leaves are 
borne on one and the same axis. Generally, flowers are formed 
only on shoots of a higher order, often only on the ultimate 
branches of a much-branched system. A potential branch or bud, 
either foliage or flower, is formed in the axil of each leaf; some¬ 
times more than one bud arises, as for instance in the walnut, 
where two or three stand in vertical series above each leaf. Many 
of the buds remain dormant, or are called to development under 
exceptional circumstances, such as the destruction of existing 
branches. For instance, the dipping of a hedge or the lopping of a 
tree will cause to develop numerous buds which may have Ix-cn 
dormant for years. Leaf-buds occasionally arise from the roots, 
when they arc called adventitious; this occurs in many fruit trees, 
poplars, elms and others. For instance, the young shoots seen 
springing from the ground around a cottonwood arc not seedlings 
but root-shoots. Frequently, as in many dicotyledons, the primary 
root, the original root of the seedling, persists throughout the life 
of the plant, forming, as often in biennials, a thickened tap-root, 
as in carrot, or in perennials, a much-branched root system. In 
many dicotyledons and most monocotyledons, the primary root 
.soon perishes and its place is taken by adventitious roots developed 
from the stem. 

Flower.—The most characteristic feature of the angiosperm is 
the flower, which shows remarkable variety in form and .elabo¬ 
ration and supplies the most trustworthy characters for the dis¬ 
tinction of the orders and families into which the group is divided. 
The flower is a stem, or terminal portion of a stem, which bears 
sporophylls. Except where it is terminal it arises, like the leaf-shoot, 
in the axil of a leaf, which is then known as a bract. Occasionally, 
as in the violet, a flower arises singly in the axil of an ordinar>' 
foliage leaf; it is then termed axillary. Generally, however, the 
flower-bearing portion of the plant is sharply distinguished from 
the foliage-leaf-bearing or vegetative portion and forms a more or 
less elaborate branch system in which the bracts are small and 
scale-like. Such a branch system is called an inflorescence. The 
primary function of the flower is to bear the spores (minute one- 
celled reproductive organs). These, as in gymnosperms, are of two 
kinds—microspores, borne in the stamens (or microsporophylls), 
and megaspores, contained in the ovule, which is borne enclosed in 
the carpel (or megasporophyll). The flower may consist only of 
spore-bearing leaves, as in the willow, where each flower com¬ 
prises only a few stamens or two carpels. Usually, however, other 
leaves are present which are only indirectly concerned with the 
reproductive process, acting as protective organs for the sporo¬ 
phylls or forming an attractive envelope. These form the perianth 
and are in one series, when the flower is termed monochlamydeous, 
or in two series (dichlamydeous). In the second case the outer 
series (calyx of sepals) is generally green and leaf-like, its func¬ 
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tion being to protect the rest of the flower, especially in the bud; 
while the inner series (corolla of petals) is generally white or 
brightly coloured, and more delicate in structure, its function be¬ 
ing to attract the particular in-sect or bird by agency of which 
transference of pollen (pollination) is effected. The insect, or 
bird, is attracted by the colour and scent of the flow’er and fre¬ 
quently also by nectar, which is secreted in some part of the 
flower. (For further details on the form and arrangement of the 
flower and its parts, see Flower.) 

Stamen and Pollen.—Each stamen (microsjiorophyll) con¬ 
sists generally of a more or less elongated filament which bears 
at its apex an enlarged, lobed anther, usually containing four 
pollen sacs (microsporangia). The development of the micro- 
sporangia of angiosperms is closely comparable with that of the 
microsiwrangia in gymnosperms. In each microsporangium a 
number of microspore mother cells are produced, each of which, 
after two successive divisions of its nucleus (reduction divisions), 
divides to form four microspores, each with one-half the number 
of chromosomes found in the celLs of the maternal tissue. During 
the course of the first division the homologous chromosomes pair 
and each member of the bivalent pair is split longitudinally so 
that for a time tetrads arc formed consisting of four chromatids. 
Exchange of portions of the chromatids may now take place. 
Later the members of each tetrad separate, two of the daughter 
chromosomes going to each pole of the first mciotic spindle. At 
the next division these pairs of daughter chromosomes disjoin 
and each passes to a new daughter cell (.spore), so that from one 
original cell with chromosome ixtirs, four cells (spores) are de¬ 
rived with the haploid number of chromosomes. This chromo¬ 
somal mechanism provide.s the necessary basis for the segregation 
of genetic factors, and therein lies the explanation of Mcndelian 
.segregation. The development of the microspore into a micro- 
gametophyte (pollen grain) begins while the microspore is still 
within the pollen sac, and the mature pollen grain, when liberated, 
usually consists of two cells, a tul)e and a generative cell. The 
pollen is set free by the opening (dehiscence) of the anther, gen¬ 
erally by means of longitudinal slits, as in the lily, but sometimes 
by terminal pores, as in the potato, or by valves, as in the bar¬ 
berry. The mature pollen grain has, except in the case of some 
submerged aquatic plants, a double wall, a thin, delicate wall of 
unaltered cellulose, the intine layer, and a tough outer cuticular- 
ized exine layer. The exine Layer often bears spines or wart.s or 
is variously sculptured, and the character of the markings is fre¬ 
quently of value for the distinction of genera or higher groups. 

Pistil and Megagametophyte.—^The carpel (megasporophyll) 
or aggregate of carpels forming the pistil or gynaeceurn consists 
of a basal ovary containing one or more ovules, a more or less 
elongated portion, the style, and at the apex or along the side of 
the style a receptive surface or stigma. The ovules within the 
ovary are borne on a placenta, which is generally some part of 
the ovary wall. The development of the ovule (megasporangium) 
is very similar to the process in gymnosperms. When mature the 
ovule, consists of one or two coats (integuments) surrounding the 
central nucellus except at the apex, where an opening, the micro- 
pyle, is left. Each ovule is borne cm a distinct stalk, the funicu¬ 
lus. Embedded in the nucellus oppo.site the micropyle the mega¬ 
spore mother cell is differentiated. The development of this cell 
varies from genus to genus; most commonly two divisions (the 
reduction divisions) take place and an axial row of four mega¬ 
spores is formed. One megaspore, usually the one farthest from 
the micropyle, develops into the megagametophyte (the so-called 
embryo sac), and the other three spores disintegrate. The mega¬ 
spore enlarges and by three repeated divisions of its nucleus eight 
nuclei are formed which are arranged in two groups of four, one 
at each end of the megagametophyte. One nucleus from each 
group, the polar nucleus, pas.ses to the centre of the sac, where 
they come to lie side by side. The three remaining nuclei at each 
end of the megagametophyte become invested in cell walls, so 
that a seven-celled, eight-nucleate structure is formed. Of the 
three cells at the micropylar end of the gametophyte (the so- 
called egg apparatus), one is the egg and the other two are 
known as syflergids. The three cells at the opposite end arc 
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known as antipodal colls and the large central binucleatc cell is 
the primary endosfx.Tm cell. The gamctophytes or prothallial 
generations in the angiosperms are thus extremely reduced. The 
angiosperm ovule is characteristically low in food reserves at 
maturity, in contrast with the con.sidcrable storage commonly 
occurring in the gymnosperms. 

Pollination and Fertilization. —^The pwllen at the time of 
dehiscence of the anther is dropped or carried by some external 
agent such as wind, water or s(jme member of the animal king¬ 
dom on to the receptive surface (stigma) of the carpel of the 
same or another flower. In many species of plants varying de¬ 
vices are provided which favour cross pollination, such as a wide 
difference in the length of styles arid .stamens, a differential ma¬ 
turity of these two structures within the same flow'cr and the 
occurrence of dioecious sj^ecies. 7 'he floral parts of some plants 
are so arranged that the imesence of certain insects is essential 
for successful pollination. The ])ollcn germinates on the stigma 
and puts forth a pollen tube which grows dc»wn the tissue of the 
stvle to the ovary and makes its way along the f)latenta to the 
mirroi)yle of the ovule. 'I’he nucleus of the tube cell has mean¬ 
while migrated into the growing end of the tulic and remains 
there throughout the entire growth of the tube, from stigma to 
ovule. The generative cell in some .species divide.s to form two 
male gametes [)rior to the lilM-ration of the f)ollen grain from the 
pollen sac; usually, however, this cell moves into the tube and 
there divides to fcjrm the two male; garnc.-tes. The male cells are 
carried to their destination in the ti{> of the pollen tube, which 
enters the micropylc, j)enetrates the megagametophyte, enlarges j 
somewhat and the two male gainete.s are dis(barged into the 
megagamelofihyte. One male cell passes into the egg, W'ith which it 
fuses, the Ivvo nuclei uniting to form a zygcMe. The second male 
gamete enters the i>rimary endosperm cell and its nuLleus (on- 
jugate.s with the polar-fusion nucleus to form the primary endo¬ 
sperm nucleus. The time elapsing between pollination and the 
union of the gametes varies greatly in ihe different siieeies, 
ranging from one to two hours in some of the grasses to about 
t,^ months in eertain of the oaks. 'I’he fertilized endosperm cell 
rapidly develops into a temporal^’ or jK'rmanent tissue, endo¬ 
sperm, which supjjlic-s nourishment for the u.se of the embryo, 
1'he zygote by a jirocess of growth forms the embryo of the 
new plant. 

Participation of a male nuelc'us in the triple fusion giving ri.se 
to the primary endosperm nucleus, an event |x'culiar to the 
tlowcring idants, is signiticant in relation to the circumstances 
under which the endosperm functions as an auxiliary tissue in 
nourishing the embryo. 

Wc can recognize, therefore, two products of fertilization; one. 
the embryo, w'hich becomes the future plant; the other, the endo¬ 
sperm, usually a short-lived nurse tissue assisting in the nutriticni j 
of the former. The endosijerm, like the embryo, being the j 
product of a se.xual act, gives on cross-fertilization a hybrid endo¬ 
sperm. and herein we have the explanation of the phenomenon of 
Xenia, which is the direct effect of the male gamete on ti.'csues 
other than the embryo. Tlie antipodal cells aid more or less in 
the nutrition of the clevelo|)ing mcgagameto{)hyte and the embryo 
and may undergo some multiplication, though they ultimately 
disintegrate, as do also the ssnergids. As in the gymnos|>crms 
and other groups, an interesting and ciuantitative change is asso¬ 
ciated with the process of fertilization. The number of chromo¬ 
somes (see Cyt(U.ogy') in the nuclei of the spores and in the 
nuclei of the resfK'clive type.s of gamctophytes developc'd from 
the spores, pollen grain and mcgagamctoifliyte is only half the 
number found in an ordinary vegetative nucleus. The full num¬ 
ber is restored in the fusion of the male viiid female gamete 
nuclei in the zyg(^te and remains until the formation of the cells 
from which the spores arc derived in the new generation. The 
number of chromosomes in the nuclei of the endosperm is three 
times the numln'r found in the spores. 

The above is a general account representing the usual sequence 
of events, but various departures have been noted. Thus in the 
families Fagaceae, Rosaccae. Compositac and others a numlnr of 
mcgasp<5re mother cells may he differentiated within a single 


ovule, several of W’hich may pass through the reduction divisions, 
and even a surjdus of megagametophytes may be initiated, but 
usually only one develops to maturity. In some instances the 
pollen tube does not enter by means of the micropjyle but, passing 
along the ovary wall and through the placenta, enters at the oppo- 
.site or chalazal end of the ovule. Such a method of entrance is 
styled thalazogamic in contrast to porogamic, or ordinary method 
of approach by means of the micropyle. 

Development of Seed and Fruit. —Fertilization furnishes 
(he initial stimulus for the transformation of the ovule into the 
seed. The ovule grows rapidly and the primary endosi)erm cell 
increases greatly in size. Grow’th of this cell is accompanied by 
division of the fusion nucleus consisting of the two polar nuclei 
and the male gamete nucleus and re[)eated division of the nuclei 
derived from it. Cell division is initialed in the region of the 
develoi)ing embryo and proceeds until the endosperm becomes a 
many-celled tissue. In numerous sficcics the endosperm is cellular 
from the beginning. The fiuiction of the cndosfx:‘rm is priiTiarily 
that of nourishing the growing embryo and its duration varies 
with the precocity of the embryo. It may be wholly absorbed by 
the jjrogres.sive growth of the embryo or it may persist as a 
definite and more or less conspicuous constituent of the seed. 

During the course of the early development of the endosperm 
a short row of cells (the proembryo) is formed from the zygote, 
the basal cell retaining the position of the zygote and the rest of 
the proembryo being projected into the developing endosperm. 
Most of the embryo in tlie dicotv'ledons devclojis from the apical 
cell of the iiroembryo and the remaining cells constitute the 
suspensor. The emlnyo becomes a multicellular structure which 
is eventually differentiated into two cotyledons, an epicotyl and 
a hvpcnolyl, as in Capsclla, which give rise respectively to the 
primary st«‘m and primary root, and the root caj) is formed from 
the adjacent suspen.sor cells. There are, however, many dicotyle¬ 
dons where more than the apical cell of the proembryo enters 
into Ihe d<*vc‘k)j)ment of the eml)r}'0. A.s the embryo approaches 
maturity, its cells, especially those of the cotyledons, become 
tilled with re-^erve foods, as in the bean. In many monocotyle¬ 
dons the proembryo consists of an axial row of three cells. The 
basal cell i.s much enl.irged and does not divide further, the middle 
cell by division and growth de\'elops into a su.spcnsor, a hypo- 
cotyl and a lateral e[>icolyl and the terminal ccdl develops into a 
single a})ical cotyledon, as in Sai\ittaria. In some monocotyledons 
the cotyledon is not really terminal. The hypocotyl in all angio- 
sjH'rms points toward the microi>yle. The developing erobryo at 
the end of the suspensor is closely associated W'ith the forming 
endosperm, from which, by surface absorjkion, it derives food 
material for growth; at the same time the suspensor may play a 
direct part as a carrier of nutritive material, developing, where 
little or no enclosiK'rm is formed, into a haustorial root-like struc¬ 
ture which passes out into the* body and ccjats of the ovule and 
even into the placenta. In some cases cells of the megagameto- 
phyle, either syiurgid." or antipodals, enlarge and become haus- 
toria-like structures which penetrate the immediately adjacent 
maternal tissuty where they absorb nutritive materials for the 
growth of eneJospetm and cni!)r\(». As the embryo develops it may 
at).M)rl) all the food mati'rial available and store that portion which is 
not immediately required for growth as reserve food for use during 
germination and early .seedling development and by so doing increase 
in size until it occupies completcdy the space within the integuments, 
or its ab.sorplive prnver at this stage may be limited to what is 
necessary for growth, when it would remain of relatively small size, 
the larger portion of the .seed being filled with endosperm in which 
the reserve food is sto-ed. There are also intermediate states. The 
position of the embryo in ndation to the endosperm varies; sometimes 
it is buried within the endosperm and in other species it lies on the 
surface of the endosperm, but the .significance of this has not yet been 
e.stablished. \\ hen the endosperm per.sib.ts as a massive clement of the 
seed, its nutritive function is usually apparent, for there is accumu¬ 
lated within its cells reserve food ancl according to the dominant 
sub.stance it is starchy, oily or rich in cellulose mucilage or protein. 

Many deviations from the usual course of development mav be 
noted. Often there is no sexual fusion, in which case the reproductive 
profes,s is referred to ns apomixis, of which there are three principal 
forms; (i) parthenogenesis, or the dexclopmcnt of an embr>’o from 
an unfertilized cci;. (2) apoenmv, 01 the development of the embrvo 
from a cell or cells of the inegaganietoph-te other than the egg and 
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(j) vegetative budding, or the development of an cmbr\-o from a cell 
of the maternal tissue adjacent to the me^agametophyte. In certain 
species of Anicnnarin, Alckctnilla and Taraxactun the megagameto- 
phyte develops from a cell with the zygotic number of chromosomes 
and the egg docs not recjuire fertilization for fu'ther development. 
Occasionally the egg from a gametophyte with the reduced number 
of chromosomes may be stimulated to develop into a haploid plant, 
as in Datura, Sicoliana and others. N'egetative budding wherein the 
embryo arises from a maternal cell adjacent to the megagameloi>hyle 
occurs in species of Alchnnilla, Citrus and PotrntAIa. Polyembryony 
is generally as.‘-ocia(ed with development of ceils other than the egg 
cell. Thus, in Erythronium, TuUpa, Lohdia and others plural em¬ 
bryos arise from the same portion of the p!Oembr\o. Isolated ca.'ics 
show that any of the cells witliin the megagametophyle maj’ excep¬ 
tionally form an ernliryo; c.g., the synerdds in Mimosa, Jris, Lilium, 
Sicotiana and Allium and in the latter the antipodal eells also. In the 
angiosperm.s, jilural embryos arising from the adjacent matern.'d tissues 
apt'ear to be more limited in distribution than other tvtws of poly- 
einbryon>‘. When it occurs, howewer, the fretjuericy of plural emluwos 
is extremely high. Nearly every seed is pole embiw-onale in certain 
varieties of Citrus. Kmhryos developing from the egg eell, .synergitl.s, 
antipodal c<‘lls and cells of the nucellu.s have been found in the same 
individual of a sfXM ies of Allium. On the other hand in Tt.Ilium em¬ 
bryos are derived from the laidosperm nucleus but in this case ncith<-r 
the egg nor the endosi>erm nuelt'Us is fertilized, so that haploid em¬ 
bryos are dorivefl partlienogencticalls’ and the diploid embrvos apo- 
gamoiisly. The number of liiploid eml)r\()s in conjuni'tion with haj)- 
loids and diploids found in numerous s[)ecii‘S of the Clrainineae. 
Fyrus and Nicdfiathi in<!ieates the po.ssif'illty that eml)rvos nriv be 
derived from the fertilized endosperm. 7 'hc great diversity of these 
abnormal cases as shown in the e.xamjde.s cited suggests t!ie u>e 
much caution in formulating definite niorjihologieal theories upon 
them. 

During the course of development of embre o and endospeim the 
nucellus, which like\v:M‘ is enlarging, is conirnonly alisorlied to ne.w 
its outer limit and that portion remaining eoinhiiies with tlie* in¬ 
tegument fs) lo fciirii (lie seed eoat or the whole nucellus and e\ en llie 
integuments may l)e ab-^oibed. In a few plants the nucellus is not thus 
alisorhed but itself bi'eomes a si-at ol dcjiosit of reserve fr>o<)s con¬ 
stituting the peris|)trm, which may coexist with the endos[)erm, as in 
the water-lily faniilv (Xymphaeaeee.e), or may alone store a food 
reserve for the einluxo, as in Cnmia. Seed in which endosperm or 
peri'-iierm, or both, exist are eommoidy termed alhnminous or i-ndo- 
spermie; tliose in wliidi neither are found are termed exalhuminous 
or exendosjiermic. Tlu' presence or alisenee of en<losperm, its relative 
amount when jiresent and the i>osiiion of the einlirvo in relation to 
it are valuable ebaracteis for the di.'^iinction of families :uid orders or 
groups of families. Meanwhile the ovarv wall has dev; loped to form 
the fruit or {Kuicari), the striirlure of width is chestdv a.ssotiated with 
the manner of di.stribution of the .seed. Fretjiiently the influence ol 
fertilization is felt bexond the oxary, .and other p.irls of the ilower 
take part in the formation of the fruit, as the floral receptacle in the 
apple, strawberry and otlv rs. The cliaraeliw of the .seeil-co.at bears a 
(hlinite relation to that of the fruit. Its function is the twofold one 
ol protecting the enibrxo and of aitling in div.endnation; it may also 
directly promote germination. If the fruit is a dehi.xcent one and the 
seed i.s, therefore, soon e.xjiosed, the seed-coal has to provide for the 
protection of the embryo and mav also have to secure di.ssernination. 
On the other hand, indi-hiscent tndts discharge these functions for 
the emhrxo, and the seed-coat i.s only slightly developed. 

Dissemination. —Dissemination i.s eflected by an expJo.sivc mech¬ 
anism resident in the fruit or seed, or by aid of some external agenev 
- -water, air or animals. Tlie need for this i.s obvious—buoyancy in 
wxater and resistance to tvetting for the find, some sort of parachute 
for the second and some attaching mechanism or attractive structure 
for the third. The methods in which Ihew arc proxided arc of infi¬ 
nite variety, and any and every part of the flow'cr and of the inflor¬ 
escence may lie called into requi.sitinn lo supply the adaptation tsrr 
Fruit). Special outgrowths, arils, of the seed-coat arc of frequent 
occurrence. In the feature of the fruit and seed, by w-hich the distri¬ 
bution of angiosperms is effected, there i.s a distinctive char.'fcler of 
cla«s. In gymnosperms there arc seeds, anri tlu' carpels may become 
modified and close around these, as in Finns, during the proces.s of 
ripening, to form an imitation of a box-like fruit which, siil).sequently 
opening, allows the sced.s to e.scape; but there is never in them the 
closed ovary investing the ovules from the outset and ultimately form¬ 
ing the grountlwork of the fruit. 

Germination of Seed. —Their fortuitous dissemination does not 
alw’ays bring seeds into a suitable environment for germination, the 
first need for W'hich is a sufficiency of moisture. The duration of 
vitality of the embryo is a j)oint of interest since .«ome seeds retain 
vitality for a period of many years, though there is no warrant for 
the popular notion that genuine ‘‘mummv wheat" will germinate, and 
on the other hand some seeds lo.se vitality in a very short time. 
Further, the older the seed the slower as a general rule will germina¬ 
tion be in starting: but there are notable exccptinn.s. This pause, often 
of .so long duration, in the growth of the embryo between the time 
of its perfect tlevclopment within the .seed and the moment of 
germination, is one of the remarkable and distinctive features of the 


life of seed-plants (.sptrmatophvtcs). The aim of germinaUon is the 
fixing of the cnibrvo in the soil, effected usually by means of the root, 
which is the first part of the embryo lo ap|K‘ar, in preparation for the 
ckmgation of the portion of the shoot above the cotyk'dons {t-picolyl), 
and there is infinile variety in the details ol the i)ii)ce.s,s. In endo- 
spermic tlicotyledoas the \ le<lon.x act a.s the ab.sorbents of the re- 
sirve-ft)od of the .seed and are commonlv brought above ground 
(c/'/gcu/), cither withdrawn from the sia'd-coat i»r carrying it upon 
them, anfl then they serve us the fust green organs ol the plant. The 
part of the iitem below the cotyledons (hyi)ocotyl) commonly plays 
the greater part in bringing this about. Fxendosperrnic dicotyledons 
u.sually store reMTve-ft)od in their cotvledons, which may in germina¬ 
tion remain bck>vv ground {hypof:ral). In endosjH’rmic monocotyle¬ 
dons the cotxledon itself, jirobablv in consequence of its terminal 
positixm, is commonly the agent by which the embryo is thrust tmt 
of the seed, and it may function .>xolelv as a feeder, its extremity 
developing as a sinker through which the endosperm is altsorhed, or 
it rn;iy become the first green organ, the terminal sucker dropjfing off 
with the seed-coat vxlien the endosperm i.s exhausted. K.xendo.siarmic 
monocotvledons are eitlier hydrophytes or strongly hygrophilous plants 
and have otten peculiar features in germination. 

Vegetative Reproduction. —Distribution by seed appxars to 
satisfy so well the reciuirenients of angiosjnrms that distrii)Ulion by 
vegi-tative buds is only an oceasional ])roeess. At the same time ev'cry 
bud on a .xhoot has the c.tpacitx’ to form a new plant if placed in 
siiit.able condition.s, as the horticulUiral practice of pia*pagation by 
cuttings shows; in nature we see jjlanls sjircading l>y the rooting of 
llii'ir shctols, and buds \vc know' may be freidy tormetl not only tin 
stems but on leaves and on roots. Where di tachable buds are pro¬ 
duced, which can t)c (ians|)orle(l through the air to a distance, each 
of them i.s an inci[)ien( shoot vxhidi may hav(> a root, and there is .al¬ 
ways re.serve-food .stored in some part of it. In essential.s stifh a bud 
resembles a sad. relation l>et\v('en such vegetative distrilnition buds 
and prodiu tion of flower is usually maiki rl. Where there is fri'c for- 
m.aiion of buds there is little flower and commonly no Si'od, and the 
conxarse is also the ca.se. 

In sonu- pl.atits the joiing Inid or a pm (ion of tlie flower i.s replaced 
by a minute planflet which develops in situ and .separates from (he 
j)lanl when it i.s able lo maintain an indej>eii(lent existt-nee. This 
ttciurs in some grasses, certain sjH'cies of Allium and other species 
living in arctic or other situations wlierc the normal course of seed 
tlexelopmonl ;is a result of leitilization is tint ei tain, \dviparous plants 
are those wherein germination or sprouting of the .seed or bu<l occurs 
while .still alt,H tied to the parent plant. 

Phylogeny and Taxonomy.— Rcfereni e is made' in the general 
article Ho'iany to early systems of tlassilua*ion and to the evolution 
of the idea of a natural system in which families were grouinal ac¬ 
cording to their affinities. 'I'liis found exjiression in iJritish botany in 
flie.sxstem elaborated by Gcfirge Jtentharn and Joseph Hooker in the 
(irnrnj Flanlari/m (iKOz-iK's,), in whic h all known gene ra of flower¬ 
ing plants werc^ desi rilied and arranged in families and higher groups. 
The .svstera was b.ised that of the De C'andolles and has bc'cn 
widely used in Great Britain and America. U will illustrate the princi- 
pks of a system which, W'ilhout claiming to be. phylogcm-ticq repre¬ 
sents in the scriuence adoiifed a progression from simiilc-r to more ad- 
vamc-d families. The familie.s of the two gre.ct divislon.s, dlrofvlcrlon.s 
and monocotx ledoiis, aix’ grouped in cohnri.s (or series) ; those of the 
dicailylc'dons an; airanged in three subdivisions- Polyjictalae. where 
the jM'tals are free from each other, (lamopelalae, witli a corolla of 
united petals, anrI Monc hlarnyde.ie, w'ithouf a corolla, and W'here the 
flciw'er often consists nxcreix' of the reproductive organs. (.SVc the 
article Flower for illiLstralions.) In the first two .sulxlivision.s the 
cohorts arc arranged in a progressive series according to the relative 
jiosilion of the gynaereum and the other floral whorls; in the simplest 
forms sepals, petals and stamens stand below the carpels on the floral 
axis (i.e., arc hypogynous), while in the mo,st arlvancrd they s[)ring 
from the top of the ovary (i.r., are e[)igynoiis). Diminution of the 
number of parts in the flower i.s also an indication of an advance, 
esperially the number of carjx-ls, xvhich in the most advanced mem¬ 
bers of each subdivision is reduced to two. A spiral arrangement 
of the floral leaves is akso more primitive than a whorl; and a regu¬ 
lar flower, that is, one showing a radial structure, than one w'hich is 
symmetrical only about one plane. To some extent al.so a woody 
habit indicates less advance than an herbaceous. 

A great drawback to the value of this system is the inclusion among 
the Monochlamydeac of a number of families which are closely allied 
with families of Polypetaku' though rliffering in absence of a corolla. 
The German systematist, A. \V. Fichlcr, attempted to remove this 
disadvantage xvhich since the time of Jussieu had characterized the 
French svstem, and in grouped the dicotyledons in two sub- 

clas.ses. The earlier subclass, Clhoripctalae, embraces the Polypctalac 
and Monochlamydeac of the French and English systems and is an 
attempt to arrange as far as pos'ibU* in a linear series those families 
W'hich arc characterized by absence or freedom of TX'tals. A modifi- 
ration of Eichler’s S5'«tem, embracing more recent vicw.s of the affini¬ 
ties of the familie.s of angiosperms. has been put forward by Dr. 
Adolf Engler of Berlin, who adopts the suggestive names Archichlam- 
vdeae and Metachlumydeae for the two subdivismns of dicotyledons. 
Engler regarded his sx ocm a? phylogenetic ; simplicity of floral .struc- 
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turc was considered primitive and the earlier orders (as groups of 
families are now termed) in his system arc thus characterized. But 
he recognized that a simple tyf)e of flower may also ap{)car in an 
advanced );roup and i.s then obviously derived, and many botanists 
would regard all families characterized by simple flowers as derived 
from more advanced forms. 

DiverKcnt view.s as to the origin of the angiosperms have some bear¬ 
ing on this problem. I hc sudden appearance of angiosperms as a well 
developed and widely distributed gr(jup of plants in the lower Cre¬ 
taceous period, with the leaves anti frud-s resembling those of modern 
farnilie.s and genera, gives little clue to the early hi.story of the group. 

The great antiquity of the gyrnnosfx^rrn.s has suggested that the ori¬ 
gin of the angi(».sr>erms should he sought within it. (Jertain investiga¬ 
tors have .sought to derive a simple flower from an anceslor resembling 
Ephedra (Gnetaceae) and regard the simple flower as primitive in 
the angiosperrns. Another group of inve.stigator.s considers the extinct 
Mesozoic (.‘ycadeoidea, a group allied to the cycad.s, a.s the nearest 
approach known to ancestral angiosjH-rm stock. The “flower” of Bcn- 
neltites (.see Talaeobotany), which ha.s an elongated axis bearing 
sterile leaves below and micro- and imgasporophylls above, is re- 
garde<j as the forerunner of the angiosjaum flower as exhil)ited. for 
in.stancc, in Magnolia, a perfect bisexual flower with free sepals, pet- 
al.s, .stamen.s and carpels following in spiral suc( ession f)n an elongated 
fltjral reccfitacle. According to lhi,s viewpoint this type of flower 
would represent the .starting point t>f a pliylogenetic system of classi- 
licalitjn of angiosperms. 

During the course of .such .studies an attempt ha.s been made to 
trace the origin of the angiosperms haikward froni the living forms 
to su( h los.sil remains as resemble them. 'I he trend has beim to study 
the oldest known seed plants and then to try to trace the general 
pathw'ay.s of evoluti(»nary c haiigc; accomplislied by the passage of 
time, 'i’he results of such studies lead to the cf)nLlusion that the 
ungiospefrus are of much earlier origin than has fieretotore been sug¬ 
gested. Undoubtedly a vast number of f(ums must have arisen and 
beiome extinct in the course of evolution of the group and among 
these may lie some, of which certain of the existing simple-flowered 
groups are surviving representatives. If i.s jirohably Irui; that the 
immciliate ancc.stral forms of exi.sting angiosperms are not yet known 
or have not been recognized as such. 

The relation of the two tlivisions, dicotyledons and monocofvlcdons, 
haa also been minh debated. Had ea( h group a separate origin or 
has one been derived from the other? Holani.sts echo uphold thi’ 
Hennetliles ancestiv of dicotyledon.s would derive tfu* monoeotyledon.s 
from the hasc of tht' dicotyledonous stock. On the other hand strong 
arguments have been adduced in favour of it.s distinct origin, the two 
divisions representing parallel development. 

A phylogr ru'tic system ba-sed on the reartion to serum of memliers 
of the various families ha.s also been developed. It s<-«‘m> difficult, 
howi'X'er, to give protein charar lrrs an\’ higher taxononric v'ahte than 
other characters, sime it has been shown that the same reactive sub¬ 
slam e may occur in very disf.iutly rel.ited tamilies. 

IlinM(H;HAr‘irY.—'Flu' reader will find in tin- following works iletails 
of the subject and retererues to (he literature: A W. Kichler, Bhithcn- 
f/rVrgrnmmc (Leipzig, i.^75--7.S); KnglcT and rranfl. Die naturlkhrn 
Pflanzenfamilirn (Leipzig, i.S87-c;()) ; A. I'.n^Wr, Sylhihus tier Pfianzrn- 
famtlirn, ed. 10 (i()J4); Coulter and ('hamberlain. Morphology of 
Any.iosperms ftcjo.i); H. Remlle, Clnsufu niton of Floiverhifi Plants, 
i Monoeotylrclons, 100.4,1/. Die o!ykilons (Camliridge, ic)2s^ ; Knuth, 
thimlbook of Eltnvrr Pollination, Kiig. (tans. (Oxford, icjob oc/) ; A. 
Arbcr. Monocotyledons : A morpholoyiral sludv ((rambridge, iqrs) ; 
Schnarf, K., Emitryolo^ie drr Angiospermen (Hc'rlin, : Veryjeich- 

rnde Entbryolonie der Anylospemien (Herlin, loti): Thomas, 11 . H,. 
“raleobotany and the Origin of the .\ngios4)erms," Pot. Rev. 2 (10^6) ; 
Hayward. H. K , The Structure of Eronomir Plants (toyS); Brink, 
R. \. and Cooper. D. C.. “Double Fertilization and Development of 
Sen! in Angiosix'rm.s,” Pot. Gaz. toj (it).jo); VVeliber, J. M.. “Poly- 
emhryony.’' Pot Rev. 6 (ic>4o); Stebbins, (•, L,, Jr., •’.\pomixis in the 
.Angio.siK'rms,’' Pot Rev. 7 (t04i); Turrill, W, H., “Taxonomy and 
riivlogeny," Pot. Rev 8 (t<j4JU (I. H. B.; A. B. R ; D. C. C.) 

ANGKOR, an assemblage of ruins in Cambodia (q.v.), the 
relic of the ancient Khmer civilization. They are in forests to the 
north of the Great lake (Tonle-Sap), the most conspicuous of 
the remaias being the town of Angkor Thom and the temple of 
Angkor Vat, both of which lie on the right bank of the river 
Siem-Reap, a tributary' of the Tonle-Sap. Other remain.s of the 
same character lie scattered about the vicinity on both banks of 
the river. It has been decided to enclose (hem in a park. 

Angkor Thom, according to z\ymonier, was begun about a.d. 
860 and finished toward a.d. 900. Within a rectangular enclosure, 
nearly 3 mi. in each direction, which is entered by five monumental 
gates, are the remains of iialaces and temples, overgrow-n by the 
fore.st. The chief of these are; (1) the vestiges of the royal pal¬ 
ace and the pyramidal religious structure known as the Phimea- 
nakas, both of which stoetd within an enclosure to the east of 
which extends a terrace decorated with magnificent relief.*;; (2) 


the temple of Bayon, consisting of a double system of galleries 
enclosing a cruciform structure, at the centre of which rises a huge 
tower w'ith a circular base. Fifty towers, decorated with quad¬ 
ruple faces of Brahma, are built at interx'als upon the galleries, 
the whole temple ranking as perhaps the most remarkable of the 
Khmer remains. Angkor Thom became the capital city of the 
Khmers at least as early as a.d. 890. The size and magnificence of 
the ruins suggest a larger population than Cambodia ha.s today. Rice 
from the fertile, monsoon-watered plains, plus fish from the Great lake, 
supported the population then as now. The city was pillaged and 
largely destroyed by armies of the king of Ayuthia (Thailand) in 
14.^1, never to regain its past importance. 

Angkor Vat, the best preserved example of Khmer architecture, lies 
les.s than a mile to the south of the royal city, within a park sur¬ 
rounded by a moat, the outer perimeter of w'hich measures 6,060 
yards. Although sometimes said to have been devoted to the worship 
of Brahma, the French school of the far east now thinks that the 
temple was consecrated to the worship of Buddha, It consists of 
three stages, connected by exterior staircases and decreasing in dimen¬ 
sions as they ri.se, culminating in the sanctuary, a great central tower 
pyramidal in form. Three galleries with vaulting supported on 
columns lead from the three western portals to the second stage. They 
arc connected by a transverse gallery thus forming four square basins. 
Khmer decoration, profuse but harmonious, consists chiefly in the 
reiiresenfation of gods, men and animals, which are displayed on 
every flat surface. Combats and legendary episodes are often depicted; 
floral decoration is reserved chiefly for borders, mouldings and capitals. 
Sandstone of various colours was the chief material employed by the 
Khmers, without (he use of cement: linionite was also used. 

BiBiJoCKAfiiY.—A. H. Mouhot, Travels in Jndo-China, 3 vols. 

(180.4) ; E. M. L. Doudart dc LagrcT, Voyage d'Exploration en Indo- 
Chine, 2 vols. (1S7.3) ; L. Delaiiorte, I'oyagc au Cambodge: I’Archi- 
tecture Khmer (i88o) ; J. Moura, Le Royaume de Cambodge, 2 vols. 
(1883) ; L. Fournereau and J. Porcher, Drs Ruinrs d’Angkor (1890) ; 
K. .Aymonier, Le Cambodge, y vols. (1900-04), and Ilistoire de 
I’ Aneien Cambodge (Strasbourg, 1920) ; G. Maspero, L'Elmpire Khmh: 
Ilistoire el Documents (Phnom Penh, 1904) ; A. C. Tupp, French 
Indo-China, Proceedings of the Central Asian Society (1906) ; H. 
Suter, Angkor (1912); J. M. Young, Ancient and Modern Cities of 
Cambodia (Hongkong, 191,4) ; Arts et ArchKdogie Khmers (edit. 
G. Groslier, 1921, etc.); G. Groslier, Rrcherches sur les Camhodgiens 
(1921), Angkor, in Les \'illes d’.\rt C^K'bres Series (1924), and La 
Sculpture Khmtre Ancienne (1925) ; P. Jeanneral de Bcerski, Angkor: 
Ruins in Cambodia (192,4); H. C. Candee, Angkor the Magnificent 
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ANGLE, in plane geometry, a figure formed by two lines 
which meet. The point of meeting is called the vertex of the angle. 
The original idea has been extended to include the figure formed 
by a plane and a line which meets it, by two intersecting planes 
(a dihedral angle), by three planes having a common point (a 
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Fig. t.—ACUTE. OBTUSE AND REFLEX ANGLES 

ihedral angle), by any number of planes having a common point 
1 polyhedral angle), or by two intersecting curves (a curvilinear 
>igle). The angle in the last case is measured by the. angle formed 
y tangents to the curves at their common point; it may also be 
trmed by a curve and a straight line (mixed angle). The concept 
IS also been extended to include the case of two lines in space 

X^... . 


Fig. 2.—TWO COMPLEMENTARY AND TWO SUPPLEMENTARY ANGLES 


that are not parallel and yet do not meet, like the upper edge of 
a box and a lower non-parallel one (skew angle). There are also 
spherical angles, formed by the intersection of two great circles 
of a sphere. An angle is measured by the amount of turning neces¬ 
sary to bring one of the lines (arms, sides, legs) into coincidence 
with the other, this being measured on a circle with its vertex 
(from Lat. vertere, to turn) at the centre. 

The early idea of angle limited the concept to an angle less 
than 180®. The demands of science lead modern writers to speak 
of a straight angle (180®), a reflex angle, and of angles exceeding 
360®, as in sj^eaking of an angle arising from turning a radius 
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beyond a complete revolution. This is seen in any rotary motion. 
An angle less than a right angle (90®) is said to be acute; between 
90° and 180°, obttise, and between 180° and 360®, refiex. The 
angle 90°—a is the complement of angle a; for example, the com¬ 
plement of 40° is 90°—40°, or 50°. The angle 180— b is the 
supplement of angle b. The tenn angle is itself such a basal term 
that it is not possible to give a satisfactory definition employing 


B 



Fig. 3.—dihedral, adjacent and symmetric polyhedral angles 

term.s more simple than itself. Hilbert's definition rcpre.sents one 
of the late efforts; "Let a be any arbitrary plane and //, k any 
two distinct half-rays lying in a and emanating from the point 0 
so as to form a part of two different straight lines. We shall call 
the system formed by these two half-rays h, k an angle.” 

The notion of angle has been generalized by E. Laguerre in a way 
which is U-scful in the analytic treatment of the relation between 
metric and projective geometry and in the discussion of the connection 
between noneuclidcan geometry and projective geometry, Laguerre’s 
definition may be stated as follows: 

In a plane in which an ordinary Cartesian coordinate .system has 
been established consider two lines fi, h wdth slopes mt, ntz and in¬ 
tersecting at a point F. Through P arc two so-caIIe<l minimal lines; 
these arc imaginary and their .slopes are i, -i, where i is the imaginary 
unit defined by Then the natural logarithm of the anharmonie 

ratio of the lines /], h and the two minimal lines through P, divided 
by -21, is the angle 0 between the lines Ji, n. In symbols this .state¬ 
ment is 

0~ — A log (wi, nn, i, — 0» 
where the parentheses rlcnofe the anharmonie ratio, 


Bibliockaphy.—E. Laguerre, No 7 iv. Ann. Math. (Paris, 1853); Sir 
T. L. Heath, The Thirteen Hooks of Euclid’s Elements (1926); H. 
Schotten, Inhalt und Methode des planimetrischcn Vntcrrichts (Leip¬ 
zig, 1890, 1893); J. I'ropfke, Geschichte dcr Elementar-Mathcmatik 
(1923). 

ANGLER FISHES (Lophius pis cat onus), also called the 
fi.shing frog, belong.s to the oreJer Pedirulati. It i.s a bottom-living 
fish, abundant round the coasts of Europe and eastern North Amer¬ 
ica; it docs not extend beyond 60° N. lat. The enormous mouth, 
with long, backwardly-directed, depres.sible teeth, and the large flat¬ 
tened head are diagnostic points. The fish walks along the bottom by 
means of its paired fins, which are mc'dified for this purpose. The 
first three rays of the anterior dorsal fin are long filaments placed on 
the head; the first, the longest, ends in a lappet, is freely movable and 
acts as a lure to attract other fish. So large is the mouth and so 
extensible the stomach that the angler can engulf fish almost as big as 
itself. It may reach a length of 5 ft. The spawn consists of a trans¬ 
parent gelatinous sheet w'hich may be 2 or 3 ft. broad and 25-30 ft. 
long. In this the eggs are embedded. A second species (L. budegassa) 
occurs in the Mediterranean and a third (L. litulon) on the coasts of 
Japan. Warm-water .species have 19 vertebrae instead of 26 to 32 
and are placed in a distinct genus Lophiomus. 

The order Pcdiculati includes also a number of little fishes (An- 
tennarius, etc.) found in shallow water in warm seas and also a group, 
the Ceratioids, that live in the darkness of the middle dcplh.s of the 
ocean, from about 500 to 1,500 metres below the surface. These arc 
blackish fishes, with a luminous lure; the males are dwarfed and para¬ 
sitic on the females. (See Fishes.) 

ANGLESEY, ARTHUR ANNESLEY, isx Earl or 
(1614-1686), British statesman, .son of the ist Viscount Valentia 
(cr. 1621), bom at Dublin on July 10, 1614, was educated at 
Magdalen college, Oxford, and admitted to Lincoln’s Inn in 1634. 
He was commissioned by the English parliament in a mission to 
the duke of Ormonde, with whom he concluded a treaty on June 
19, 1647. In that year he entered the house of commons as mem¬ 
ber for Radnorshire, and supported the Parliamentary as against 
the Republican or Army party. The anarchy of the last months of 
the commonwealth converted him to the Royalist side and he helped 
to bring about the restoration. In i66i he was created Baron Annesley 


and carl of Anglesey in the British peerage. From 1660 to 1667 he 
held variou.s offices in the IrLsh administration and in the British hous*e 
of commons supported Iri.sh inicre.st5. In the bitter religious contro¬ 
versies of his time Anglesey showed moderation and toleration. In 
!he panic over the “popish plot" in 1678 he kept his head. He was 
one oi the lour peers who protested in that year against the bill for the 
disarming of convicted recusants; he was the only peer to dissent from 
the motion declaring the e.vistencc of an Irish plot; be interceded for 
Lonl Stafford, although he believed in his guilt; and in 1683 he 
apfH’ared as a witncs.s in defen.sc of Lord Russell. He died at Bletch- 
ingdon in Oxfordshire on April 26, i686. The unfavourable character 
drawn of him hy Burnet i.s certainly unju.st and not supported by any 
evidence. Pep3's, a far more trustworthy judge, speaks of him in¬ 
variably in terms of respect and approval as a “grave, serious man” 
and commends his appointment as treasurer of the navy as that of 
"a very notable man, and understanding, and will do things regular 
and understand them himself.” He was a learned and cultivated man 
and collected a celebrated library, which was dispersed at his death. 
His works include A True account of the Whole Proceedings betwixt 
. . . the Duke of Ormond and . . . the Earl of Anglesey (1682). 
Memoir,'' of Lord Anglesey were published by Sir F. Pett in 1693 but 
lontain lit lie biographical information and were repudiated as a mere 
imposture by Sir John Thompson (Lord Havensham), his son-in-law, 
in his preface to Lord .Augle.sey’s State of the Government in 1694 
However, the author of the preface to The Rights of the Lords asserted 
(1702), while blaming their jrublication as “scattered and unfinished 
jrapers,” admits their genuineness, 

Biiu,1(k;kaj’UY.— Diet, of ^'at. Biography, with authorities there 
collicted; live.s in W'ood’s Athenae Oxonienses (Bliss), iv, i8i, Bio- 
graphiu Pritannica, and H. Walpole’s Royal and Noble Authors (1806), 
iii, 288 (the latter a very inadec|uale review of Anglesey’s character 
and career) ; also Bibliolheea Anglesiana . . , per Thomam Philippum 
(ibSfi); The Happy Future State of England, by Sir Peter Pett 
(1(788) ; Great News front Poland (1O83), where his religious tolerance 
i.s ridiculed. Somers Tracts (.Srolt, 1812), viii, 344; Notes of the 
Privy Council (Koxburghe ('lub, 1896) ; Cal. of Stale Papers, Dom.; 
State Trials, viii and ix, ()i9. 

ANGLESEY, HENRY WILLIAM PAGET, 1 ST MaR- 
gULS (JF (176S-1854), Briti.sh field-marshal, was born May 17, 
1768, the eldest son of Henry I’agcf, isl Earl of Uxbridge, and was 
educated at Westminster .school and Chri.st Church, Oxford. He 
served with dislinclion in the French revolutionary wars and hy 
i 8 o 3 had ri.sen to be lieutenant-general. In command of the 
cavalry in Sir John Moore’s Corunna campaign, he won the 
highest praise. His liaison with (he wife of Henry Wellesley made 
it impossible at that time for him to serve with Wellington, and he 
did not .serve actively, except during the di.saslrou.s Walcheren 
campaign, until in 1815 he commanded the British cavalry in 
Flanders. Wellington put him in command of the whole of the 
allied cavalry and horse artillery. He covered the retirement from 
()uatre Bras and led the cavalry charge of the Briti.sh centre 
which checked and in part routed d’Erlon’s corps d’artnie at 
Waterloo. He received a severe wound, which necessitated the 
amputation of hi.s leg. He received a marquisate and other 
honours for hi.s services, which were regarded as second only to 
those of the duke himself. 

Angle.sey became lord lieutenant of Ireland (1828) under Wel¬ 
lington’s government, and his recall, after a brief tenure of the 
office, on account of his advocacy of the relief of the Catholic.s 
from the penal laws imposed on them, was much regretted in 
Ireland. But in 1830, after the cau.sc was won, he again became 
lieutenant under Earl Grey’s government. He had to face O’Con- 
ncll’s agitation for the repeal of the union and asked for coercive 
powers. In July 1833 the ministry resigned. His best legacy to 
Ireland was the Board of Education, e.stablished during his vice¬ 
royalty. Anglesey remained in retirement until 1846, when he be¬ 
came master-general of the ordnance. In that year he was pro¬ 
moted to the rank of field-marshal. He died April 29. 1854. 

The marquis had two sons and six daughters by his first wife, 
and six sons and four daughters by the second. His eldest son. 
Henry, succeeded him in the marquisate; but the title passed 
rapidly in succession to the 3rd, 4th and 5th marquises. The la.st. 
whose extravagances were notorious, died in 1905, when the title 
pas.sed to his cousin. 

Other members of the Paget family distinguished themselves 
in the army and the navy. Of the first marquis’s brothers, one, 
Sin Charles Paget (1778-1839), rose to the rank of vice-admiral 
in the Royal navy; another, General Sir Edward Paget (1775- 
i§49). won great distinction by his skilful handling of a division 
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at t^'nrurm.'i, and from to i,Sj 5 was coinniandcr-in-chief in 

India. One of (hr niarajui.s’.s sons by his srrond ni:irri:ij;;c. Lord 
('lak[,.v< i: KnvvAKi) (fSii-o'i, betanir an admiral; an- 

otErr, (w.okm; Ai'M sirs !■ kiajt.RK k Pacrt ( jSiS-So), led 

thr .db Litrht Urat^oons in the char>^r of (hr Li^ht lirij^adr at 
balaklava; and su!i:'<'(|urnl ly toniruandt'd thr briKadr, and. for a 
:hort (imr, thr cavalry divi.siofi in (hr ('rimra. Jn 1805 hr was 
inadr insiirc Ior-^rnrral of ca\'alry, in rHyi lirutcnant-Kmcral and 
K. (.'.IJ., and in 1S77 full ^'rnrral. Ili.s ('riinran journals wrrr 
published in iS.Si. 

ANGLESEY or ANGLESEA, nn insular northern county 

of \Valr.s, area :'7t),i sq.ini., is ( ul off from thr adjoining main¬ 
land (»t ( ai rnaiAlai'.liirr by thr stialhiw Mrnai strait, d’lir island 
dilirr,. Grikiiu'ly tidiii nunt other [tarts of Wales in thr lowness 
ot ihf l.ind- the hivlx St [tointv fpciric'7.'0 ft., on 1 loly island in the 
iiorth-v.r.st, and .[(/[ it, 011 I’ar\' nioimtain in thr iiorth-rast. It 
is a nun h worn (htwn ancient hijdilmd. the worn ribs of which 
ruri as lines of moorland between slirditK’ lower lines of marsh ii^ 
a riorl h-rasi erly to .soot lowest rrly dirrrtion. 'rhrrr distinct liivs 
of \rry ancient rot k ( pre-('ambrian schists an-d sl.itrsi, now worn 
down almost to .sea le\(l, follow (he ttrneral north-easterly to 
south westerly trend, d'lie north-western .section iiu hides Iloly- 
head and Maiifaethlu, the central Aberlfraw' and Trefdraeih, and 
the south-eastern Nt wborouyh and I'entraelh. in the rc-^ion Ite- 
(vveen (he lentral and north-we.d. lowland iu.-.t described, we have 
s!i|thtly higher i^roimd, < oniiiot.ed of j;ianite on its southern side, 
and muih folded (Irdovitiau slates and ^rits on llu- north. 'Fhe 
latter fan out to the north-e ast of (he i'^laud, where volc.inic intru¬ 
sions have given ric li ve ins of copper at I’ary.', mountain. l»e(wi-en 
the central and southern [ire-t'ambrian peneplain.-^ the slifrhtly 
raised ground is mostly com[)(csed of carboniferous limestoiu'. 
Similar patches of limestone outcrop on the* extreme south of th(‘ 
island, iorming the northern shore of (he Mc-nai strait, d'he 
latter is just another of these' lower north-ea.'-terly tc) soulh- 
weslerly liiic-s that has been submergc'd. and is more pic turc'sejue, 
if !c ss wild, than the island marshes l\ ing jiarallt'! to it. I'hc-re are 
abundant evidences of glaciation, and much boulder clay and 
drift s.iiicl (cu'cr (he- olcic'r roi ks. I'atc lie's of blown .sand occur on 
the- south-wc'st ( oast. 

'The impoitaiec' of Angic'se}’ in prehi'toric times is clearly in¬ 
dicated by the- large' number ot uu-galithic monuments (ihielly 
dolmens, callc cl in Wales cicimlecli' , and nu'idiirs). that cover the 
island, esiiecially in the south and west (.\ce K. N. Ikiyni-s, “The 
iMegalilhic Reiri.iiiis c)f Aiiglesi'y,” i'ymmrod, Sor. Trans, lojo- 
1 1, i>[). c-cji ). 'I hus Anglese y, tc^geiher with many of the* western 
[•roinoiitoric's ot lliitaiu, i raiue and Sjc.iin, sc*ems to ha\e been an 
important station on the cciastwisc' and transpeninsular routes he- 
tweeii Spain and Irel.mcl (.sec' ri-MUkoKi shiki ). A groig) of 
inecliaev.d chapels in tlu' nc'ighliourhood of Holyhead suggests 
t!u' coiitimi.d U'.e (»f this route along line.s similar to that at St. 
David's {(/■:• ) in iiucliaeval times. 'Ihere ;ire indications that 
a similar maritime' trade ii'achecl Angle.st'y in the late hron/e age. 

I 'incls of c’.xolii hron/.es, a gold brae c'let and jet heads have occ urred 
in the centre of the island and near the- coast at Holyhead and 
lU'aumaris. (Ecupaticcn.il evidc'Uies of some shortly jire-Roman 
period .ire to be' louiul iu the Hut cite !es at 'I'y M.iwr on Holyhead 
mountain Agriiol.i is known to ha\c' <c)nc|uerecl and .settled 
Anglesey about a n. 7S. 'Vhc isl.itui w.is known to the Romans as 
Mona, .iiui rc'i.ordt'cl by them as the home (.»f the Druids. Domestic 
implements of u.ili\ t' woi Imuinship are found at iVn-y-lione in 
cmnneclion with Kom.m cciins ctf the' ist .and gnd centurie.s, as 
well .IS S.imi.in w.iic and cinc'r.iry urns of Roman origin. In the 
turltuh'nl po'-.t-Koman ceutuiies .Angie.M'V .set'ins to have been the 
piey of r.iicK rs t com Irel.mcl, Ma.n, Scotland, England, and Wale.s. 
The Sc.indin.ivi.m r.’ids, and the conquest of the island by the 
taxons, under Egbert, ami (hc'ir uhimate expulsion .scc'in to be 
the' outst.mding fe,it cues 'Hie r.iids did not cease with the arrival 
of the Xorm.ins, .is tlu* fatal ixpc'diiion of Hugh of Chester in 
locj.s shcAvs. They leali/ed that although they could retain the 
lowland;, ot South Wales and the border, .Vnglesey and I’owys could 
not be ret.iiiic'ci without serious ri'.k of disaster, Consec^uently the 
island rit.uned a mc.isure of independence throughout the early 


middle agc.s, and at Aherffrnw was located a capit.al of the Welsh 
princes of (jwynecici. The large expanses of low-lying ground (so 
rare in Walts' and the small rainfall, made the island one of the 
chief corn fjroducing regions of the principality, and thereby 
earned it its name of “Mcjn Mam Cymru ” C'-^ngiescy the mother 
[nouri.sher] of Wales”). The county was finally subdued by 
Julwarcl I., who built an important castle at Beaumaris in 1205-96 
and declared Aberffraw the capital of the island. Old traditions 
.‘.nd customs, enriched by the age-long contacts with Ireland, 
lingered long in Anglesey, and gave a peculiar interest and charm 
t(j the mecii.ieval cJescri’ptions of the court at .Mu'rffraw. Tc tinmn 
tiriory, 4 1 mi. from Beaumaris, was (he most important monastic 
liousi', foundecl on an earlier site in the early t3(h century. 

luir centuries after the Edwardian conquc.st. the reniotcncss of 
Anglesey from the English plain made it the centre for those who 
[dottc'cl against the C/rown. It became important for its sea¬ 
faring and fisheries. Its peo[)le were dcejily attaihi'cl to the 
royalist cau.'.e in the 17th century. The developmeiU of Holyhead 
as a jiackc't station for Ireland is the centr.il feature in modern 
.Anglesey, and provides an interesting cxam[)lc of how a route 
famous from jirehistoric days has lix'ed on under modern condi¬ 
tions. ll was a regular station in the rei;:n of William HI, and 
v\;is selec ted by the Covernmi'iU in iSoi as an Irish Packet station 
and as (he terminus of Telford’s great road (1815-ic)) from 
Shrewsbury, which crossed the i^land from south-east to north¬ 
west. A fine harbour was built by the London and North Western 
r.iilway in i.s.So, and siiuc* then much of the Irish traftie to England 
lias j)a.ssed through Anglesey. Co[>[)er mining at Parys mountain 
in the north-e.i'^t of tlu' lounly was imi.'ortant lu'tween i7r).'-i85o. 
Other miiM-rals, irn hiding co.d, h;i\e been worked in small ejuanti- 
tic's at cliflc'ient times in (lie i'.land. Agriculture, sheep rearing 
and coastal lisliing provide oicup.ition for the bulk of the' pojiii- 
lation. The count >• is coniiei b'll with tlie mainland l\v (wo bridges 
ox’cr (he Men.ii strait, viz.. 'Pcltorfi’s suspension bridge (iHicy- 
j6) the largr.st in (he kingdom, built at tlie zenith of the stage 
co;i(h traffic, and Stejilu-iison’s tubular railw.iy bridge (1850). 
'ri'lford’s bridge was reconstructed to withstand modern traffic. 

The L.M.S. railw.ay (Hhester and Holyhead branch) cros.ses 
.Anglesey from lJanfair[nvl)gwvng\ll to (.'aerwen and Holyhead 
((lai'rgyhi), also from Gaerwen to Amlwch. Pop. of county (est. 
1938) 46.!;3 o. Wartime moxa'incnts caused an increase of 5N' be¬ 
tween St'])t. 1039 and Iw'b. 1941. 'Phere is no [larliamenlary bor¬ 
ough. but out' memlier is returned for the county. It is in the 
northwest circuit, and assizes are held at Beaumaris, the only mu- 
niciiial borough and the county town, pop. fest. 193S) 1,589. 
.Amlwch (2.525), Holyhead (9.(164), Llangefni (1,753) and Meiiai 
Bridge (Pont y Borlh) (i/)3<P) are urban districts. The island is 
in the diocc.se of Bangor, and there are 678 parishes. 

Srr E. Brec.'^c, Kalcndar of Gzvynrdd (1.^73), and The History of 
Pinc'y.'; Fadois: 15 . Gnenlv, The (ieolnyy of An^l(\\ey, vols. i, and ii., 
and Memoir of Cvolo^iad Survey (jgiyJ, 

ANGLESITE, a mineral consisting of lead sulphate, PhSCb, 
crx’stallizing in (he orthorhombic sy.stem, and isomorphous w'ith 
barytes and celestite. It was lirst recognized as a mineral species, 
in 17S3. by Dr. Withering, who discovered it in the Parys copjier- 
mine in Anglesey; the nami; anglesite, from this locality, was 
given liy E. S. Beudant in 1832. The crystals from Anglesey are 
small in size and simple in form; they are browmish-yellow in 
colour, owing to a stain of limonite. Crystals from some other 
localities, notably from Monteponi in Sardinia, are traiisjiarent 
and colourless, possessed of a brilliant adamantine lustre, and 
numerous faces. The hardness is 3 and the specific gravity 6.3. 
There are distinct cleavages parallel to the faces of the prism 
(110) and the basal plane (001 ), but these are not so well cievel- 
ojK'd as in the isomorphous minerals barytes and celestite. Angle- 
site is a mineral of secondary origin, hax ing been formed by the 
o.xidation of galena in the upper part.s of mineral lodes, where 
these ha\*e been affected bx* weathering processes. 

ANGLI, Anglii or Angles, a Teutonic ixmplc mentioned by 
T.icifus in his Gcrmiinia (cap. 40) at the end of the 1st century, 
without precisely indicating their geographical position. With six 
other tribes, including the N'arini (the Warni of later times), they 
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worshipped a goddess named Xerthus, \vhuse sanctuary was situ¬ 
ated on “an island in the Ocean.” I’tolemy in his Gvoi^raphy (,ii. 
ir. § i5j, half a centur>’ later, locates them between the Rhine, or 
rather perhaps the Erns, and the EHjc. as one of the chief tribes 
of the interior. This indication cannot be correct. They seem to , 
have lived on the coasts of the Baltic, probably in the southern | 
part of the Julish peninsula. Striking atViniiies to the cult of Xer- 
thus are found in Scandinavian, esix-cially Swedish and Danish, 
religion. The island of Nerthus was probably Sjaelland (Zealand). 

According to Bede the Angli before they came to Britain dwell 
in a land called Angulus, and .‘similar evidence is given by the 
Uistoria Brittonum. King Alfred and the chronicler Acthelweard 
identified this place with the district which is now called Angel in 
the province of Schleswig (Slesvigi. During the 5lh century the 
Angli invaded Britain {sve Britain, An^lo-Saxoto. 

The large cremation cemetery at Borgstedtcrfeld. in the province 
of Schleswig bc'tween Rendsburg and Eckernliirde, has yicldeil 
many urns and brooches closely resembling those found in heathen 
graves in England. The great deposits at Thorsbjaerg (in Angel) 
and Xytlam contained large quantities of arms, ornaments, articles 
of clothing, agricultural implements, etc., and in the latter case 
even shijis. By the hcl[i of these discoveries w'e are able to recon¬ 
struct a fairly detailed incture of English civilization in the age 
pnaeding the invasion of Britain, 

Biiii.iooRai-HY.—Bccic, Ui\t. Ere. i. is; King Alfred's versicin of 
Orosius, i. i §15 jj, kj; Aethelweard's Chroniilr, iih. i. Jhor traditions 
concerning (he kirig.-, ot Angrl, srr under ()ii..\ (i). J.. Weiland, 

Die An^rbi (i SS(p ; .\. Erdmann, C'hi r dir Ilnmnt und dm .\timrn 
dcr Afii:.rln (Upsala, iS(}0— c/. II. Mdller in the Atizvif^rr fur drul'^ilirs 
AUrrlum und drulsdir JJllrmtur, x;di. i2() snj.) ; A. Koek in the ! 
Hisiorisk TidskrifI (Stockholm), 1S95, w. p. lO.c ,u7/.; tl. Sflicitte, i 
lur Ani^lrrnr 'J'yskrrri' (Flenshoig, igoo); H. Munro Chadwick, I 
The Orii^in of the Enrjidi A'alion (('am]>ridge, 1007); ('. Kngelliar<lt, | 
Drnnuirk in the Early Iron dge (London, iSoh) ; J. Mestori, Eriini- | 
fnrdhofr in Sehlrs-wiy-IIolslrin (Hamburg, 1SS61 ; S, Midler, A'vrd- ' 
t.uhe Alienumskunde (Her. trans., Stras.sblirg, ii. p. 122 .wa/.; 

.srr further Bri'ialn. A)ii;lo-Su.\on. 

ANGLICAN COMMUNION, the name used to denote that 
branch of the C'liristi.in Church consisting of the various ecclesias¬ 
tical bodies, throughout the world, in communion with the Church 
of England. (b'lC Enc.lwd, Ciii'kc ii of.') 

ANGLICANISM, a geiu-ral term for the ecclesiastical sys¬ 
tem, organization, and doctrine of the Church of England and 
the churches throughout, the world in communion with it. (See 
England, Church of.) 

ANGLIN, MARGARET (iSjt.- ), American actress, 
was born on April 3, 1S76, at Ottawa, Canada. She w\as educatexl 
in the convents of Loretto abbey, at Toronto, and Sault Rccollet, 
at. Montreal. She studied drama at the. W'heatcrofl school in 
New York, and made hc-r stage debut in iS()4 as Madeline West 
in Charles Erohrnan’s presentation of Shenandoah. In iXcjS she 
appeared as Ro.xane in Cyrano de Berycrac. From 1900 till 1903 
.she was the leading woman at the Empire theatre, and in 1903-04 
acted with Henry Miller in Camille, The. Devil’s Disciple, and 
other jilays. Her aiipearanu* in William Vaughn Moody's The 
Great Divide, in 1907, added lu.stre to her growing fame. In 1909 
she produced and took the leading part in The Awakening of 
Helena Richie, the dramatization of Margaret Dcland’s novel of 
that name. In 1910 she first turned to the Greek tragedies, ap¬ 
pearing in the open air theatre in Berkeley, Calif., in elnfigone, 
and in 1913 in Electra. In 1916 she led i,:oo players in a pres¬ 
entation of As Vou Like It for the Shakespeare tercentenary 
celebration in Forest Bark, St. Loui.s, Mo. In 1918 she gave 
Medea and Electra in New York, and in 19^7 her third revival of 
Electra in the .same city. Apart from her rendering of character 
in modern plays such as The Woman of Bronze, she i.s famous 
for her beautiful presentations of the Greek dramas and her 
faithful portrayal of their heroine.s. 

ANGLING, the art or practice of the sport of catching fish 
by means of a baited hook or “angle” (from the Indo-European 
root ank-, meaning “bend”). It is among the most ancient of 
human activities, and may be said to date from the time when 
man was in the infancy of the stone age, eking out a precarious 
existence by the slaughter of any living thing which he could 
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, reach with the rude weapons ;i( his command. It is probable that 
I attack on fi.shes was at first much (he .same as attack on anim.als; 

I a m.iiter of force rather than of guile, and conducted by means 
of a rude spear with a llint head. ,l( is [irobable, too. that the 
primitive harpooners were not signally suci(*ssful in their effort.s, 
and .so .sft their wits to work to de\ ise other mean.s of getting at 
the abundant food which wailed for them in every i)iece of water 
near their caves. Db.serv at ion would .soon show them that li.sh fed 
greedily on each olhtT and on other inhabilants of the water or 
living things that fell into it. and so. no doubt, arose the idea of 
entangling the prey by means of its a]i)>i,'lite. Hence came the 
notion of the first hook, wliich. it .«eems certain, was not a hook at 
all but a “gorge,” a piece of llint or stone which the fish could 
swallow with the bail but wliich it could not eject afterwards. 
I'rom remains found in (.ave-dwellings and tlu'ir neighbourhood in 
diflerent ])arts of the world it is obvious that these gorges varied 
in shajK*, but in general the idea was the same: a narrow strip of 
stone or tlake of llint, either straight or slightly ( urved at the ends, 
with a groove in the middle round which the line could be 
fastened. Buried in the bait it would be swallowed end first ; 
then the tightening of the line would fix it cross-wise in the 
quarry’s stomach or gullet and so the rai»ture would be assured. 
Ihe device still lingers in Eraiue and in a fc‘vv remote' parts of 
England in the method of catching eels whicli is known as 
‘‘sniggling.’’ In this a needle buried in a worm plays the part of 
the* prehislorie gorge. 

Ihe evolutioti ot the lish-hook is still a matter ol doubt. The 
gorge pure and simple is most eliu ic'iit when iierfectiy straight, 
so the stages of its dex'elopnient into a curved hook—if it dicl 
so develoj)—are not ea; y to tullow. But barbed bai'iioons of the 
later stone age have been found, and i( is higic al to corn ludo that 
(•lice the custom of barbing lish-spears had bec'ii establi.shed, the 
.same mochliealion may easily ha\e bc-cn applied to gorge.s al.so. 
In this cast* it wouM be found that many lisli were hooked by the 
bar]), and this form of angular hook, having Ihe advantage of 
enabling fish to be “.struck” without wailing for the liait to be 
gorged, would follow as a natural corollary to the bnrbc'cl gorge. 
Hooks of this kind made out of thorn, and in one case out of an 
in.sc'ct’s leg, are still in use among jainiiiive racc'S. The* tran.s- 
formation of this angular hook into a curved irn|)lemc;nt prob¬ 
ably took place as a convenient nutliod of manufacture when 
mc’tal began to be usecl. Matc'rial used obviously varied in differ- 
emt parts of the world. The nature ot the' line or the rod that may 
have been used with these early hooks is largely a matter of con¬ 
jecture. The first line was perhaics the tendril of a plant, the* first 
rod possibly a sajiling. But it is fairly ob\ ious that thci rod must 
have bc'cn sugge.sted by the necessity of gelling the bait out over 
obstacles which lay between the tisbcrman and the water, and 
that it was a device for iiurea.'-ing both the reach of (he arm ancl 
the length of the line. It set ms not improiiablc; that the.* rod 
VTry ('ally iormec] a part of the- fi-h' rman'.s eciuiiimenl. 

.Literary History.—I rom iirdiisioric times down to com¬ 
paratively late in the days of chroniilc-s, angling appears to have 
remained a practice; its develojimenl into an art or sport is a 
modern idea. In the earliest literature references to angling arc 
not very numerous, but there are pa-sagos in the Old Test.iment 
which show that fish-taking with hcxik as well :is net was one of 
the common industries in (he I':a^f, and that, fi.di, where it was 
obtainable, formed an important article of diet. In XumbtHs 
(xi. 5) the children of lsr„el mourn for the* fish which they “did 
eat in Egy[)t freely,” So much loo is {iroved by the monuments 
of Egypt; indeed more, for the ligures found in some of the Egyp¬ 
tian fishing pictures u.siiig short rod.s and stout lines are some¬ 
times attired after the manner of those who were great in the 
land. This indicates that angling had already, in a highly civil¬ 
ized country, taken its place? among the mc'thods of diversion 
at the disposal of the wealtliy, though from the uncomjtromising 
nature of the tackle dejjictc'd and the apjtarent simjilicity of the 
fish it would scarcely be .‘-afe to assume that in Egypt angling 
arrived at the dignity of becoming an “art.” In Europe it took 
very much longer for the taking of fish to be regarded even a.s 
an amusement, and the earliest references to it in the Greek and 
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Latin classics arc not very satisfying to the sportsman. There is, 
however, a passage in the Odyssey (xii. 247) which is of consider¬ 
able importance, as it shows that fishing with rod and line was 
well enough understood in early Greece to be used as a popular 
illustration. It occurs in the well-known scene where Scylla seizes 
the companions of Odysseus out of the ship and bears them up¬ 
ward.?, just as “some fisher on a headland with a long rod” brings 
small fishes gasping to the shore. Another important, though 
comparatively late, pa.ssage in Greek poetr>’ is the 21st idyll of 
Theocritus. In this the fi.sherman Asphalion relates how in a 
dream he hooked a large golden fish and describes graphically, 
albeit with some obscurity of language, how he “played” it, 
Asphalion used a rod and fished from a rock, much after the 
manner of the Homeric angler. Among other Greek writers, 
Herodotus ha.s a good many reference.? to li.sh and fishing; the 
capture of fish is once or twice mentioned or implied liy Plato, 
notably in the Laws (vii. 823); Aristotle deals with fishes in his 
Natural History; and there arc one or two fishing passages in 
the anthology- But in Greek literature as a whole the subject of 
angling is not at all prominent. In writers of late Greek, however, 
there is more material. Plutarch, for instance, gives us the famous 
story of the fishing match between Antony and Cleopatra, which 
has been utilized by Shakespeare. Moreover, it is in Cfreek that 
the first complete treatise on fishing which has come down to us 
is written, the Halicutica of Oppian (c. a.d. 160). It is a hexam¬ 
eter poem in five books with perhtips more technical than sport¬ 
ing interest, and not so much even of that as the length of the 
work would suggest. Still it contains some information about 
tackle and methods, and some passages describing battles with 
big fish, in the right spirit of enthusiasm. Also in Greek is W'hat 
is famous a.s the first reference in literature to lly-ti.shing, in the 
iqth hook of Aelian’s Natural History (3rd century a.d.). It is 
there described how the Macedonians captured a certain s[K)tted 
fish in the river Astraeus by means of a lure composed of col¬ 
oured wool and feathers, whidi was presumably used in the 
manner now known as “dapping.” That there were other Greek 
writers who dealt with fi.sh and li.shing and compo.sed “halieutics” 
we know from Athenaeus. In the first book of his Dcipnoso- 
phistnr he gives a list of them. 

In Latin literature allusions to angling are more numerous 
than in Greek, hut on the whole they arc unimportant. Part 
of a poem by Ovid, the Halicuticon, composed during the poet’s 
exile at Tomi after a.d. c;, still survives. In other Roman writers 
the subject is treated only by way of allusion or illustration. 
Martial, however, provides, among oIIkt passages, what may per¬ 
haps be entitled to rank as the earliest notice of private fishery 
rights—the epigram Ad Piscatorem, which warns would-be 
poachers from casting a line in the Haian lake. Pliny the elder 
devoted the ninth book of his Natural History to fishes and 
water-life, and Plautus, Cicero, Catullus, Horace, Juvenal, Pliny 
the younger and Suetonius all allude to angling here and there. 
Agricultural writers, too, such as \'arro and Columella, deal with 
the subject of fish-ponds and stews rather fully. Later than any 
of these, but still just included in Latin literature, wt have 
Ausonius {c. a.d, 320) and his wrll-known idyll the Mosvlla, 
which contains a good deal about the fish of the Moselle and 
the methods of catching them. 

Post-classical Literature. —As to what happtmed in the world 
of angling in the first few centuries of the Christian era we know 
little. It may he inferred, how'ever, that both fish and fishermen 
occupied a more honourable position in Christendom than they 
ever did before. The |)rominen(:e of fishermen in the gos|K*l 
narratives would in itself have been enough to bring this about, 
but it also hapixmed that the Greek word for fish, IXGTw, had an 
anagrammatic significance which the devout were not slow to jxrr- 
ceive. The initials of the word resolve into W'hat is practically 
a confession of faith, ‘IijtroOs Xpio-ro? OcoO T«k ^WTrip (Jesus 
Christ. Son of God, Saviour). It is therefore not surprising that 
we find the fish very prominent as a wicred emblem in the paint¬ 
ing and sculpture of the primitive church, or that Clement of 
Alexandria should have recommended it. among other things, as ! 
a device for signet rings or seals. The fisherman too is frequently I 


represented in early Christian art, and it is worthy of remark that 
he more often uses a line and hook than a net. The references to 
fish and fishing scattered about in the writings of the early 
fathers for the most part reflect the two ideas of the sacredness 
of the fish and divine authorization of the fisherman; the second 
idea certainly prevailed until the time of Izaak Walton, for he 
uses it to justify his pastime. It is also not unlikely that the 
practice of fasting (in many cases fish was allowed when meat 
was forbidden) gave the art of catching fish additional impor¬ 
tance. It seems at any rate to have been a consideration of 
weight when sites were chosen for monasteries in Europe, and 
in many ca.ses when no fish-producing river was at hand the lack 
was supplied by the construction of fish-ponds. Despite all this, 
however, save for an occasional allusion in the early fathers, there 
i.s hardly a connecting link between the literature of pagan Rome 
and the literature that sprang up on the invention of printing. 

The first printed book on angling (a translation of Oppian, 
1478, excepted) was a little volume printed in Antwerp probably 
in 1492 at the press of Matthias van der Goes. In size it is little 
more than a pamphlet, and it treats of birds as well as fish: 
Dit Boccxken leert hoc men inach Voghelcn . . . endc . . . 
visschen van^en metten kanden. Ende occk andersins. . . . 
("This book teaches how one may catch birds . . . and . . . fish 
with the hands, and also otherwise.”) Only one copy apparently 
survives, in the Denison library, and a translation privately 
{)rinted in 1872 was limited to 25 copies. At least two other edi¬ 
tions of the book appeared in Flemish, and it also made its way, 
in 1502, to Germany, where, translated and with certain altera¬ 
tions and additions, it seems to have been re-issued frequently. 
Next in date comes the famous Treatyse of Fysshyuf^c wyt/i an 
An^le, printed at Westminster by W’ynkyn de W'orde in 1496 as 
a part of the second edition of the Bake of St. AUjans. The 
treatise is almost certainly a compilation from some earlier 
work on angling (“bokes of credence” are mentioned in its text), 
possibly from a ms. of the earlier part of the 15th century, 
of which a portion is preserved in the Denison collection. 
This was published in 1883 by Mr. Thomas Satchcll under the 
title An Older Form of the Treatyse of Fysshynge wyth an 
Angle. But it is also possible that a still older work was the par¬ 
ent of both books, for it has been held that the ms. is an inde¬ 
pendent version. However this may be, it is certain that the 
treatise itself has been the parent of many other works. Many 
of the instructions contained in it are handed down from genera¬ 
tion to generation with little change except in diction. Especially 
is this the case with the list of trout-flies, a meagre 12, which 
survives in many fishing hooks until well into the 18th century. 

From the beginning of the i6th century the fisherman's library 
begins to grow apace, as, though books solely devoted to fishing 
arc not yet frequent, works on husbandry and country pursuits 
almost all contain something on the subject. In Italy the fisher¬ 
man and his occupation apparently were considered poetically; 
the W'ord pc sea tore or its cognates are common on Italian i6th 
and 17th century title-pages, though in many instances the ful¬ 
filment of the implied promise is not adequate, from an angler’s 
point of view. From the pages of Bibliotheca Piscatoria a fairly 
long list of Italian writers could be gleaned. Among them may be 
mentioned Sannazaro {Piscatoria, etc., Rome, 1526) and Andrea 
Galrno {Rime pcscatorie, Venice, 1557). A century’ later was 
Parthenius, who published a volume of Halicutica at Naples. 
This writer has an amu.sing reference to the art of “tickling” 
trout as practised in Britain. In Germany, as has been shown, the 
original little Flemish treatise had a wide vogue in (he i6th cen¬ 
tury', and fishing played a part in a good many books on hus¬ 
bandry' such a.s that of Conrad Heresbach (1570). Fish and fish- 
I>onds formed the main topic of a Latin work by Dubravius 
(1552), while Gesner in the middle of the i6th and Aldrovandi 
at the beginning of the 17th centuries wrote at length on the 
natural histor>' of fishes. In France there were editions, now 
very rare, of the Flemish treatise published at Lyons about 1530, 
and Les Pescheries of Chris, de Gamon (Lyons, 1599) and Le 
Plmsir des champs of Cl. Gauchet (Paris, 1604) deserve to be 
noted. Les Ruses mnocentes by Francois Fortin, first published 
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at Paris in 1600, and several times in later editions, is character¬ 
ized by Messrs. Westwood and Satcbcll as “on the whole the 
most interesting contribution made by France to the literature of 
angling.” 

Modern Literature. —In 1600 appeared John Tav’erner’s 
Certainc Experiments concerning Fish and Fruite, and after this 
the period of angling literature proper begins. The Secrets 0} 
Angling (1613), by J(ohn) D(cnnys). Esq., is one of the most 
important volumes in the angler’s librar>’, both on account of the 
excellence of the verse in which it is writ ten and also on account 
of its practical value. Gervase Markham, “the first journalist,” 
as he has been called, published his first book of husbandry at 
the same date, and, as in most of his many books on the same 
.subject, devoted a certain amount of space to fishing. But Mark¬ 
ham gathered his materials in a rather shameless manner and his 
angling passages have little originality. Thomas Barker’s The 
Art of Angling (ist ed., 1651) takes a more honourable position, 
and received W'arm commendation from Izaak Walton himself, 
who followed it in 1653 with The Compkat Angler. So much has 
been written about this treasured classic that it is only necessary 
to indicate its popularity here by saying that its editions occupy 
some 20 pages in Bibliotheca Piscatoria (1883), and that since 
that work was published at least 40 new editions have to be added 
to the li.st- During Walton's life-time the book ran through five 
editions, and with the fifth (1076) w'as incorporated Charles Cot¬ 
ton’s .second part, the “instructions how’ to angle for a trout or 
grayling, in a clear stream.” In some cases too there was added 
a third book, the fourth edition of The Experienced Angler, by 
Robert Venables (ist ed., i6()2). The three books together bore 
the title of The Univer.sal Angler. 

A few other notable books of the century call for enumeration, 
The Gentleman's Recreation by Nicholas Cox (1674), Gilbert's 
The Angler's Delight (1076), Chetham’s Vade-Mecum (1681), 
The Complete Trailer by Robert Nobbes (1O82), R. h'ranck's 
Northern Memoirs (it)()4), and The True Art of Angling by J. S. 
(1606). Of these Chetham, Nobbes, Franck and j. S. have the 
merit of considerable originality. Franck has gained some notori¬ 
ety by his round abuse of W'alton. In the 18th centur>' among 
others we find The Secrets of Anglhig by C. G. (1705), Robert 
Hewlett’s 7 'hc Angler’s Sure Guide (1706), The Whole Art of 
Fishing (1714), The Compkat Fisherman by James Saunders 
(1724), The Art of Angling by R. Brookes (1740), another book 
with the same title by R. and C. Bowlkcr (Worcester, c. 17^0), 
The Complete Sportsman by Thomas Fairfax (c. 1760), The 
Angler's Museum by T. Shirley (1784), and A Concise Treatise on 
the Art of Angling by Thomas Best (1787). Of these only 
Saunders’, Bowlkcrs’ and Best’s books arc of much importance, 
the rest being for the most part “borrowed.” One volume of verse 
in the 18th century calls for notice, Moses Browne’s Piscatory 
Eclogues (1729). 

With the 19th century angling literature becomes too big a sub¬ 
ject to be treated in detail, and it is only possible to glance at 
a few of the more important books and writers. Daniel’s Rural 
Sports appeared in 1801; it is a trcasure-hou.se of odd facts. In 
1828 Sir Humphry Davy published his famous Saimonia, which 
was reviewed in the Quarterly by Sir Walter Scott. At about this 
time too were appearing the "Noctes Ambrosianae" in Black¬ 
wood's Magazine. Christopher North (Prof. Wilson) often 
touched upon angling in them, besides contributing a good many 
angling articles to the magazine. In 1835 that excellent angling 
writer Thomas Tod Stoddart began his valuable series of books 
with The Art of Angling as Practised in Scotland. In 1839 he 
published Songs and Poems, among which are pieces of great 
merit. During this period, too, first appeared, year by year, the 
Newcastle Fishers^ Garlands, collected by Joseph Crawhall after¬ 
wards and republished in 1864. These border verses, like Stod¬ 
dart’s, have often a genuine ring about them which is missing 
from the more polished effusions of Gay and Thomson. Alfred 
Ronalds’s The Fly-FishePs Entomology (ist ed., 1836) was a 
publication of great importance, for it marked the beginning of 
the scientific spirit among trout-fishers. It ran through many 
editions and is still a valuable book of reference. A step in angling 


hi.story is also marked by George Pulman’s Vade Mccum of Fly- 
fishing for Trout (1841), for it contains the first definite instruc¬ 
tions on fishing with a “dry I 1 y.” Another is marked by Hewett 
Wheatley’s The Rod and the Line (1849), where is to be found 
the earliest reference to the “eyed” hook. Yet another is marked 
by W. C. Stewart's The Practical Angler (1857), in which is taught 
the new doctrine of “up-stream” fi.shing for trout. This is a book 
of j)ermancnt value. Among the many books of this period 
Charles Kingsley’s Miscellanies (1S59) stands out, for it con¬ 
tains the immortal “Chalk-Strearn Studies.” The work of Francis 
Francis begins at about the same time, though his A Book on 
Angling, which is still one of the most valuable text-books, was 
not first publi.shed till 1867. Among other English writers worthy 
of mention were William Senior, John Bickerdyke and F. M. 
Halford. {Sec further bibliography ad fin.). In America the 
latter half of the 19th century produced a good deal of fish¬ 
ing literature, much of it of a high standard. / go a-Fishing 
by Dr. W. C. Prime (1873), Fishing with the Fly by C. F. Orvis, 
A Nelson Cheney and others (1883), The American Salmon 
Fisherman and Fly Rods and Fly Tackle by H. P. Wells, 
Little Rivers and other books by the Rev, H. Van Dyke—these 
are only a few siH'cially ciistingui.shed in style and matter. Ger¬ 
many and 1'ranee have not contributed so largely to the modern 
library, but in the first country we find several u.scful works by 
Max von dem Borne, beginning with the Handbuch dcr Angel- 
fischerei of 1875, and there are a good many other writers who 
have contributed to the subject, while in France there are a few 
volumes on fishing by different hands. The most noticeable is 
M. G. Albert Petit’s La Truite de rivkrc (1897), an admirable 
book on tly-fishing. 

During the present century the output of angling books has 
been too great for more than a sek'cted list to be attempted, which 
will be found in the hibliograjihy below, but mention may just be 
made here of one or two outstanding volumes that have appeared. 
There is. first of all, Mr. WillLam Radcliffe’s Fishing from the 
Earliest Times (2nd ed. 1926), in which the author has collected 
a mass of references to angling dating from cave frescoes, and 
imidements of the stone age, through the dawn of history, down 
to about A.D. 500 and di.scusses the allusions to fishing in classi¬ 
cal literature, on lOgyjjtian monuments and Chinese records, and 
is the only attempt as yet matie to compile a complete historical 
record of the sport. In 1907 Mr. W. L. Calderwood, the inspector 
of fisheries for Scotland, published his The Life of the Salmon, 
which is perhaps the most authoritative work on the knowledge 
of the salmon which modern scientific research has produced. 
Mr. Martin E. Moscly imblished 7 'he Dry Fly Fisherman's 
Entomology in 1921, a continuation of Mr. Halford’s works on 
the same subject; Mr. G. E. M. Skues has produced Minor 
Tactics of the Chalk Stream (3rd ed. 1924) and The Way of a 
Trout with a Fly, which describe, in effect, a method of applying 
to the wet fly the scientific knowledge on which dry-fly fishing is 
founded. A Bibliography of Fishes by Bashford Dean and others 
published by the American Museum of Natural History was 
completed in three volumes in 1923, and is the biggest work of 
its kind ever undertaken. In France a notable contribution to 
fishing literature is Lt.-Col. Vavon’s La Truite: ses moeurs: L’Art 
de Pecker, which appeared in a limited edition in 1927. In it the 
author has collected the modern knowledge of the life history, 
.structure and habits of the trout, and presents his recommenda¬ 
tions for methods of capture as a logical deduction from its past 
history and propensities. J. R. Norman’s History of Fishes (Lon- 
don, 1931) is authoritative and is used as a standard reference 
for both ichthyologist and angler. 

Modern Conditions. —In the modern history of angling there 
are one or two features that should be touched upon. A dis¬ 
covery in the natural history of the salmon by H. W. Johnson 
(The Field, Oct. 29, 1904) following on the work of the 17th- 
century Dutch naturalist, Leeuwenhoek, that the age and pa.st 
history of a fish can l)e read on its scales, has enormously in¬ 
creased our knowledge of the life history of migratory salmonidae. 
Briefly, the discovery was that a fish, without adding to the num¬ 
ber of its scales, accommodates its increasing size by adding 
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layers to them, each layer on (ornpletion turning? up slijrhtly at its 
(■(Ijs'e and thus forming a senes of ridites which can easily he seen 
under a low-poweri-d ini« rn•< u[>e. In summer when food is 
lilenliful the rinc's thus lorrned are wide, white in winte r owinj: 
to the corriparalive scanity of luod, and prohahly to the extra 
amount of nourishment afisorherl in mainlainint: Imdily warmth, 
the resultirut rini;s are narrow, 'i'hus a salmon stale shows a 



Sketch of salmon scale from a sfrino ksh with spawning mark. 

ONLY A FEW OF THE RINGS ARL SHOWN 


.series of wide rintr'^ (summer /.one) tollovved hy a series of nar- > 
row rinys (winter hand) llie lv\o toL'ether tormitiK one year in j 
the tish's life, When a salmon enters a ri\'er tor the jairpose of 
spawiiitu' and loses (ondition, the ot Itie si^ale (the greater 

part (d whi( h is emhedded in iht' shin i is ahsorhed, and the 
outermost riuKS disap}>eat. When stale lormation starts aj^ain on 
recovery from spawning these rin^s are not replaced hut new ones 
are laid down, the rou^h hroken ed^es of the'riii'^s which have 
disa|)p(Mred forming,' an unev en d.irk mark round the si ale known 
as the "si>awninK mark.” 'I'he inlorm.ition gained hy readiuK the 
scales, su|)i)lemenled hy additional inlortn.ation trom markin;' fish 
(with a metal label or similar device) and relurninn: them to th(‘ 
water, has profoundiv niodilied our ideas ot the lift' ot the sal¬ 
mon. Grilse (.immature s.ilmon ) at one time rec'arded as a sep¬ 
arate spcu’es, and later believed to l>t‘ tish which had spent only 
a few months in the sea, is now the namt* ^iven to salmon whiih 
have spent only one year (none s[>end less ( and a few months 
in tin’ sea hetori' retnrniiiK to tiesli wafer. It has also heeii sliown 
that the lenyth of a s.ilmon's “parr” life in fn-"!! water has a con¬ 
siderable etfect on (he lem/th of its sojourn in (he sea, the rule 
lieii'C, roinddy, that the longer a parr takes in prowinj: to the 
sinolt stape before niipMtiun the shorter will lie its slay in salt 
wafer and the prealer likelihood of its return to the river as a 
prilse inste.id of a l.irper and more profitable “sprinp” or “sum¬ 
mer” tish (tish which have spent two or more years in tlie 
sea). It is now known, tvH>. that \ery few tish return to spawn a 
sevond lime, while a fGh whiih has four or more spawning marks 
on its scales is worth recordiiip as a phenomenal capture. Knowl- 
edpe ot se.i trout, tlnutph iiu reasij),p rapidly, has not kept pace 
with the knowledpe of salmon, but the method of reading their 
dcs is the s.ime thoui’h the interjiretation of them is more <lif- 
liiult, owing to their h.ilu't of ivturninp to fresh water for pur¬ 
poses othr'r than sjnwninp. Attempts hace also been made to 
apply the sime s>siem to fresh-water fish other than the salmon 
i 'lnily. but though some fFrogress luis been made it is not yet po.s- 
.sible to in(ei[)ret their rings w’ith the same accuracy as with sal- , 
fnon and trout. All F.urofsan (rout, wh*'ther “sea,'' “brown” or ^ 


I any of the numerous variations that used to be listed as sub- 
i species are now regarded as one and the same species (S. trutta ) 
(here being no discoverable structural difference, according to the 
. lafe-t seienlihc investigations, Trout varying in colour owing to 
. (in.ilify of food, water, or other local conditions are regarded 
^irnpiy as “strains” of the .same’ specie.s. 

. Ihe great increa.se in the number of fishermen has had several 
i results. One i.s a correesponding increase in the dilTicully of obtain- 
j ing ti.shing, anr! a notable rise in the value of risers, especially 
i those which are famed for salmon and trout. Salmon-fishing now 
; may be .said to have become a pastime of the rich, and there are 
j '-igiis that trout-fishing will before long have to be jilaced in the 
same exclusive eat (‘gory, while even the right to angle for less- 
esteemed ti.sh will eventually be a thing of price The development 
is natural, and it has naturally led to etlorts on the part of the 
anpling majority to counterad, if [jossible, the growing diliiculty. 
d’hese efforts have been directed chietly in (wo wavs, one the 
eslablishnienl of fi.shing clubs, the other the adoption of angling 
in salt water. The tishing club of the big tovvn.s was originally a 
so( ial institution, and its members met together to sup. conv'erse 
on angling topics and jierluips to display notable lish that they had 
eaught. Later, however, arose the idea (hat it would be a con¬ 
venience if a club could give its members privileges of fishing as 
well as privileges of reunion. So it comes about that all over the 
rimed Kingdom, in liriti.sh colonies and dependencies, in the 
I'nited States, and various countries of Europe, fishing clubs rent 
waters, undertake preservation and restocking and generally lead 
an ailive and useful existeme. It is a good sign for the future of 
angling and anglers that they are rajiidly imrea.sing in number. 
Oiu’ ot the oldest fishing dubs, if not the oldest, was the Schuylkill 
dub, foundi'd in JVnn.^vlvania in i 7.G^ An acrounl of its history 
was iiubli.shed in Philaddjihia in Among the earliest dubs 

in London are to i»e numbered such societies as The True Wal- 
toiiians. 'I'he I’isealorial, 'I'he friendly Anglers and 'The Gresham, 
vvhidi are still flourishing. A (crtain amount of literary activity 
has been observable in the world of angling dubs, and .sevi’ral 
volumes of “papers” are on the records. Most noticeable }ierha|).s 
are the three volumes ol ,l7/y/er,v’ Evenings |)ublished in iSSo- 
04. a collection of es.saj's liy members of the Maiuhester Anglers’ 
association. The other rnelhod ot securing a continuance of sport, 
the adoption of sea-angling as a substitute for fresh-water fishing, 
is cjuite a modern thing. \\ ithin (he memory of men still young 
the old tactics of hand-line and fon e were considered good enough 
for sea lish. \ow the fresh-w.iter angder has lent his ccnluries of 
e.xperienee in deluding his (iuarr>'; the sea-.ingler has adopted 
I many of the ideas present ed to him, has modified or improved 
others, and has clevelojicd the capture of sea-lish into a .science 
ahno'-t as subtle as the capture of their fresh-water cousins. 

During the last few' years a greater develoiUTKmt still ha.s taken 
place in tlie capture ol (‘xeeption.dly large fish—.sharks, sword- 
li.sh, tuna, etc,—running up to weights of several hundri'd yiound.s 
and now' known under the name of big-game fishing. This fishing 
was first inaugurated .as a .^epar.ite branch of (he sport by the 
'I'una club of S.mta (’aialina. The di-^eovery of tuna grounds on 
(he coast of Nova Scotia, wliere sub.sequently angler.s have caught 
some giant tuna weighing S.So lb., with rod and line, widened 
the geogra’phiial st ope of the fishing, since then llu* north shore 
of the northern i^land of New Zealand has jirovided some won¬ 
derful takes of marlin and broadbiil swordfish and Mako shark, 
and is now by way of being the most notable big-garnc fishing 
ground in the world. 

Still more recently, the trrounds off South America’s Pacific 
coast have been opened to big-game anglers. In 11^40 the W'orld's - 
record broadbiil swordfish of 860 lb. was caught off Tocopilla. 
Ghile. The spawning grounds of tuna are in the Mediterranean, 
but since, like many other tish, they seem to cease feeding 
on the approach of the spawning season, rod and line fishing 
ihere is little developed, but they have bt'en caught at times 
in the North sea and a capture (.August 1927) of large tuna (over 
500 Ih.) by Danish anglers in the Kattegat, off the coast of Den¬ 
mark. is an indication that thi.s fishing may be within reach of 
Jiritish coa.«ts. Up to the present, however, British anglers 
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regard the conger, skate, halibut and tope (Caleus vnlt^aris), a 
small species of shark, allied to the dogfishes, as the ‘Tiig-game" 
of home waters. 

Several important fre.sh-\vater species have also become a 
later part of angling enterprise, notably the dorado of South 
American rivers, the Euphrates salmon of the Euphrates water¬ 
shed, a fish resembling the mahseer in character but reaching 
much greater weights, and the Nile perch and tiger fish of the 
big African rivers. One more modern feature, which is also a 
result of the increase of anglers, is the great advance made in 
lish culture, fish .stocking and fish acclimatization during the last 
half-century. 

Fish culture is now a recognized industr}’; every trout stream 
of-note and calue is restocked from time to time as a matter of 
course; salmon hatcheries are numerous, though their jiractical 
utility is still a debated matter, in Great Britain at any rate; 
coarse fish are also bred for purposes of restocking; and. lastly, 
it is now considered a fairly simple matter to introduce fish 
from one country to another, and even from continent to con¬ 
tinent. 

In England the movement owes a great deal to Francis Francis, 
v,ho. though he was not the earliest worker in the field, was 
among the first to formulate the science of fish breeding; his 
book Fi\fi-Culttirc, first published in ikbj, still remains one of 
the best treatises on the subject. 

Through the U..S. government’s fish and wildlife service, a 
Itureau of the department of interior and 45 state conservation 
de[)artments, fish cultural actic’ities constantly progress in the 
United States. Billions of young fish and iish eggs are annually 
produced and distributed throughout the country by these agen¬ 
cies. The work has a twofold pijrpo.se; to helj) maintain a natural 
resource through method.s of ai'tificial propagation, and simultane¬ 
ously to help meet the tremendous demands imposed by recrea¬ 
tional needs. 

The fish and wildlife service estimates that between 10.000.000 
and 13,000.000 individuals go fresh-water fishing in the United 
States each season. Some 8,000,000 of these purcha^^e licences 
and supply thereby part of th(' funds u.scd in the re.storation jiro- 
gram. Those in the remaining group arc youngsters, farm owners 
or others similarly c.xernpt from buying licences. 

On the continent of Europe the latter half of the igth century 
saw a very considerable and rapid development in fish culture, 
but until comparatively recently the projiagalion and care of fish 
in nio.st European waters ha\'e lieen considered almost entirely 
from the point of view of the fish stew and the market. As to 
what has been done in the way of acclimatization it is not neces¬ 
sary to say much. 

Trout {Sahno faria) were introduced to New Zealand in the 
late ’60s from England; in the ’80s rainbow trout ( 5 . iridcus) 
were also introduced from California; now New Zealand provides 
the finest trout fishing of its kind in the world. The quinriat sal¬ 
mon from the Pacific coast of North America and the Atlantic 
salmon ( 5 . salar) from European waters have also been acclima¬ 
tized in New' Zealand, but whereas tlic cjuinnat has adopted the 
life habit of its original home, the Atlantic salmon has shown pe¬ 
culiarities of behaviour and development that have for some time 
puzzled both anglers and scientists. The earlier attempts to intro¬ 
duce it were failures, possibly on account of the comparatively 
high temperature of the coastal waters as compared with the 
original habitat in the northern hemisphere; but the more recent 
attempts in the early r9oos in Lake Te Anau and the river Waiau 
in the south i.sland have produced a considerable stock of fi.sh, 
which are evidently sfjrjwning in those waters and may be con¬ 
sidered, from that point of view, to hav^c acclimatized themselves. 

They, however, show several peculiarities which differentiate 
them from the S. salar of Europe. 

The first and most noticeable is the fact that mature fish feed 
regularly in fresh water, even when approaching the spawning 
period, a habit unknown among sea-going salar^ either in Europe 
or America. Although they descend to tidal water no specimen 
has, as yet, been caught in the sea out of reach of tidal influence. 
The rainbow trout is still regarded with some suspicion, as it has 
a tendency to wander from w^aters which do not altogether suit it. ! 


For the rest, trout have been established in Ceylon, in Kashmir, 
in South Africa (where carp have also been introduced with very 
.surprising results, being now regarded almost as a nuisance), and 
in British Central Africa. 

In fact the po.'^sibilities of acclimatization are so great that it 
seems probable that in time no river of the civilized world capable 
of holding trout will be without them. 

METHODS AND PRACTICE 

Angling falls into two main divisions, fishing in fresh water 
and fishing in the .sea. The two branches of the sport have much 
in common, and sea angling is really little more than an adapta¬ 
tion of fresh-water methods to .salt-water conditions. Therefore it 
will not be ncces.sarv to deal with it at great length and it natu¬ 
rally comes in the second place. Angling in fresh water is, again, 
divi.sible into three principal parts, fishing on the .surface, i.c., 
with the fly; in mid-water, i.c., with a bait simulating the move¬ 
ments of a small fi.sh or with the small fish itself; and on the 
bottom with worms, paste or one of the many other Ijaits which 
e.xpcrience has shown that fish will lake. With the premise that 
it is iml intended here to go into the minutiae of instruction 
which may more profitably he discovered in the many works of 
reference cited at the end of this article, some account of the 
subdivisions into which these three styles of fishing fall may be 
given. 

FRESH-WATER FISHING 

Fly-fishing. —Fly-fishing i.s the most modern of them, but it 
is the most highly esteemed, principally because it is the method 
Par excellence of taking members of the most valuable sporting 
family of fish, the Salmonidac. It may roughly be considered 
under three heads: the use of the “wet” or .sunk fly, of the “dry” 
or floating fly, and of the natural in.sect. Of these the first is the 
most important, for it covers the widest field and is the most 
universally praclised. There are few varieties of fish which may 
not either consistently or occasionally be taken with the sunk 
fly in one of its two forms. '^Thc large and gaudy bunch of feath¬ 
ers, .rilk and tinsel with which .salmon, very large trout, black 
bas.s and otca.sionally other predacious fish are taken is not, 
strictly speaking, a fly at all. It rather represents, if anything, 
some small fi.sh or suba(|ueous creature on which the big fish 
is accustomed to feed, and it may conveniently receive the 
generic name of salmon fly. The smaller lures, however, which 
are used to catch smaller trout and other fish that habitually feed 
on insect food are in most cases intended to represent that food 
in one of its forms and are entitled to the name of “artificial 
flie,s.” 

The dry or floating fly is simply a development of the imita¬ 
tion theory, and has been evolved from the wet fly in course of 
closer observation of the habits of flies and fish in certain waters. 
Both wet and dry fly method.s are really a sub.stitutc for the third 
and oldest kind of surface fishing, the u.se of a natural insect as 
a bait. Each method is referred to incidentally below. 

Spinning, etc. —Mid-water fishing, as has been said, broadly 
consists in the u.se of a small fish, or something that simulates 
it, and its devices arc aimed almost entirely at those fish which 
prey on their fellows. Spinning, live baiting and trolling* arc 
these devices. In the first a small dead fish or an imitation of 
it made in metal, India rubber, or other substance, is caused 
to revolve rapidly as it i.s pulled through the water, so that it 
gives the idea of something in difficulties and trying to escape. 
In the second a small fish is pul on the angler’s hook alive and 
conveys the same idea by its own efforts. In the third a small 
dead fish is caused to dart up and down in the water without 
revolving; it conveys the same idea as the spinning fish, though 
the manipulation is different. 

Bottom Fishing. —Bottom fishing is the branch of angling 
which is the most general. There is practically no fresh-water 
fish that will not take some one or more of the baits on the 
angler’s list if it is properly presented to it when it i.5 hungry. 

•Trolling Is very commonly confused in angling writing and talk with 
traUine, which simply means drawing a spinning bait along behind a boat in 
motion. 
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Usually the baited hook is on or near the botLom of the water, 
but (he rule suggested by the name “bottom-hshing” is not in¬ 
variable and often the bait is best used in rnid-water; similarly, 
in “mid-water fishing” the bail must sometimes be used as close 
to the bottom as possible. Bottom-fishing is roughly divisible 
info two kinds, float-fishing, in which a bite is detected by the 
aid of a float fastened to the line above the hook and so balance<l 
that its (ip is vi.sible above the water, and hand-fishing, in which 
no float i.s u.sed and the angler trusts to his hand to feel the bite 
of a fish In most ca.ses either method can be adopted and it is 
a matter of ta.ste, but broadly s|>«_‘aking the float-tackle is more 
suited to water which is not very (l<'ep and is either still or not 
rajiid. In great depths or strong slrtrams a float is difficult to 
manage. 

THE FISH 

It is practically impo.ssible to classify the fi.sh an angler catches 
according to the methods which he employs, as mo.st fi.sh can be 
taken hy at least two of these methods, while many of those 
most highly esteemed ran be caught by all three. Sporting fresh¬ 
water fish are therefore treated anording to their families and 
merits from the angler’s point of view, and it is briefly indicated 
which method or method.s best succeed in iJiirsuit of them. 

Salmon.—first in importance come migratory ^ulmoniduc, 
and at the head of them the salmon {Salma salar), which has a 
twofold reputation as a sporting and as a commercial asset. The 
salmon h.sheries of a country are a very valuable pos.session, but 
it is only comparatively recently that this has been realized and 
that salmon river.s have received the legal jirotection which is 
nece.ssary to their well-being. Even now it cannot be as.serted 
that in England the .salmon ciuesLion, as it is called, is seith-d. 
Partly owing to former ignorance of (he life-history of the fish, 
partly owing to Ihe difficulty of recom iling the opposed interests 
of commerce and siiorl, the problem as to how a river should be 
treated remains only partially .solved, though it cannot be denied 
that there has been a gre-at advance in the right direction. The 
life-hi.s(ory of the salimm, so far as it concerns (he matter in 
hand, may be very briefly summed up. It i.s bred in the rivers 
and fed in the sea. I'he patent lish a.scenci in late autumn as 
high as they cun get, the ova are deposited on gravel shallow.s,- 
hatching out in the course of a few weeks into parr. The infant 
salmon remains in fresh water at least one year, generally two 
years, without growing more than a fc-w inches, and then about 
May a.ssume.s what is called (he smolt-dress; (hat is (0 say. it 
loses the dark parr-bands and red spots of infancy and becomes 
silvery all over. After this it destc ttds without delay to the sea, 
where it fc'cds to such good j>urf)ose that in a yc-ar it has reached 
u weight of several pounds, and it may then reascend as a grilse. 
If the li.sh survives the jKTils of its first ascent and spawning 
season and as a kelt or spawned fish gets dowm to the sc'a again, 
it may come u[) a second time as a salmon some pounds heavier. 

But in fa( f only a small i>c'rcentagt* of salmon survive for a 
second spawning in the rivers of tireat Britain though on the 
east coast of C’anada a much larger percentage do so. The 
various “runs” of fish which occur in all salmon rivers do not 
consi.st of fish about to spawm for the first, second or third time, 
but of fish which have si>ent one, two or three yc-ars in the sea 
after their first descent to salt water. These runs are now for 
statistical purposes reckoned by the number of winters spent 
in the sea, the fish whose scales end in a winter band being known 
as “spring” fi.sh, and those whose scales end in a summer zone 
as "summer” fish. The classes are; grilse (one winter), small 
spring and summer (two winters'), large ditto (three winters), 
very large ditto (four winters). Why some fi.sh are much heavier 
than others of the same age, what their mode of life is in the sea, 
why some run up in spring and summer w'hen the breeding season 
is not till about November or December, whether they were 
originally sea-fish or river-fish—these and other similar questions 
await a conclusive answer. One principal fact, however, stands 
out amid the uncertainty, and that is that without a free i>assage 
Up and down unpolluted rivers and without protection on the 
spawning beds salmon have a very poor chance of perpetuating 
their species. Economic prudence dictates therefore that every 


year a considerable proportion of running salmon should be 
allowed to escajje the dangers that confront them in the shaf^ 
of nets, obstructions, jxillutions, rods and poachers. And it is 
in the adju.stment of the interests which are bound up in these 
dangers ft he last excepted; officially poachers have no interests, 
though in practice their plea of “custom and right has too often 
to be taken into consideration) that the salmon question consists. 
To secure a fair proportion of fish for the market, a fair propor¬ 
tion for the rods and a fair proportion for the redds, without 
unduly damaging manufacturing interests, this is the object of 
tho-^e who have the question at heart, and wdth many organiza¬ 
tions and scientific observers at work it should not be long before 
the object is attained. It is very largely due to the efforts of 
anglers that the matter has gone so far. 

Whether salmon feed in fre.sh water is another question of 
peculiar interest to anglers, for it would seem that if they do not 
then the whole practice of taking them must be an anomaly. 
Champions have arisen on both sides of the argument, some, 
.scientists, asserting that salmon (parr and kclts excluded, for 
both feed greedily as opportunity occurs) do not feed; others, 
mostly anglers, maintaining strongly that they do, and bringing 
as evideiue their undoubted and customary capture by rod and 
line, not only with the fly, l)Ut also with such obvious food-stuffs 
as dead baits, worms and prawns. On the other side it is argued 
that fond is never found inside a salmon after it has been long 
enough in a river to have digested its last meal taken in salt water. 
The very few instances of food found in salmon which have been 
brought forward to supjwrl the contrary opinion are, in the sci¬ 
entific view, to be regarded with great caution. 

It has been lately found, however, that there is often a kind of 
slime in the stomach of captured salmon, consisting of food 
juices, and there is a certain amount of evidence that salmon in 
fresh water have a habit of chewing food and then rejecting it. 
From this it has been suggested that while salmon may take food 
in fresh water they swallow merely the essence of it and reject 
the valueless remains. fSuch a theory might help to reconcile both 
sets of observations. At the same lime, since many good salmon 
rivers contain only sufluient food to maintain a meagre stock of 
undersized trout, it is evident that the food a salmon can get in 
such water would only be a trifle in comparison with the suste¬ 
nance neces.sary for so large a fish. Dr. J. Kingston Barton, in 
the first of the two volumes on “hishing” (Country Life series), 
has suggested that after exertion, such as that entailed by running 
fnmi i)ool to pool during a spate, the fish may feel a very tran¬ 
sient hunger and be impelled thereby to snap at anything in its 
vicinity W'hich looks edible. The fact that the angler's best oppor¬ 
tunity is undoubtedly when salmon have newly arrived in a pool, 
supports this contention. The longer they are compelled to re¬ 
main in the same spot hy lack of w'atcr the worse becomes the 
prospect of catching them, and “uufishable” is one of the expres¬ 
sive words which fishermen use to indicate the condition of a 
river during the long periods of drought which too often distin¬ 
guish the sport. 

Salmon Tackle and Methods. —It is when the drought 
breaks up and the long-awaited rain has come that the angler 
has his chance and makes ready his tackle, against the ix'riod of 
a few days (on some .short streams only a few hours) during 
which the water will be right; ri^'ht is a very exact terra on some 
rivers, meaning not only that the colour of the w’ater is suitable 
to the fly, but that its height shall be within an inch or two of a 
given mark, prescribed oy experience. As to the tackle which is 
made ready, there is, as in most angling matters, divergence of 
opinion. Salmon fly-rods are now made principally of two ma¬ 
terials. greenheart and split-cane; the former is le.ss expensive, 
the latter is more durable; it is entirely a matter of taste which 
a man uses, but the split-cane rod is now more in favour. It 
has been a matter of debate whether it is better built with a 
core of steel running from butt to tip and known as a “steel 
centre.” How long the rod shall be is also a matter on which 
anglers differ, but from i6ft. to 17ft. 6in. represents the 
limits within which most rods are preferred. The tendency is 
to reduce rather than to increase the length of the rod, which 
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1. An American entrant in the national tarpon tournament at Venice, 4. Landing fish with a dip net. commonly used for catching game fish ii 

Florida, playing an 87-pound tarpon lakes and mountain slreamsi 

2. Gillie landing a salmon from the Torridge river, Devon. England, after 5. Qaffing an 11-pound trout from Lake George, in the fonthilU of thi 

it has been hooked and played by the angler, seen in the frvreground Adironda(;k mountains 

3. Use of a landing net on the French river, at the outlet of Lake Nipis- 6, Trout fishing in the Nipigon river, the largest Canadian tributary ti 
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may be accounted for by the adoption of a heavy line. Early 
in the igth century anglers used light-topped rods of 20ft. and 
even more, and with them a light line composed partly of horse¬ 
hair; they thought 60ft. with such material a good cast. Modern 
experience, however, has shown that a shorter rod with a heavier 
top will throw a heavy dressed silk line much farther with less 
exertion. Ninety feet is now considered a good fishing cast, while 
many men can throw a great deal more. In the United States, 
where rods have long been used much lighter than in England, 
the limits suggested would be considered too high. Single-handed 
rods are in common use there and are becoming popular else¬ 
where. The variety of reels, lines, gut collars and other forms of 
tackle which is now presented to the angler’s consideration and for 
his bewilderment is too wide a subject to be touched upon here. 
Something, however, ought to be said about flies. One of the 
perennially fruitful topics of enquiry is what the fish takes a 
salmon-fly to be. Beyond a fairly general admission that it is 
regarded as something endowed with life, perhaps resembling 
a remembered article of marine diet, perhaps inviting gastronomic 
experiment, perhaps merely irritating and rousing an impulse 
to destroy, the discussion has not reached any definite conclusion. 
But more or less connected with it is the controversy as to vari¬ 
ety of colour and pattern. Some authorities hold that a great 
variety of patterns with very minute differences in colour and 
shades of colour is essential to complete success; others contend 
that salmon do not differentiate between nice shades of colour, 
that they only draw distinctions between flies, broadly, as being 
light, medium or dark in general appearance, and that the size of 
a fly rather than its colour is the important point for the angler’s 
consideration. Others, again, go some way with the supporters 
of the colour-scheme and admit the efficacy of flies whose general 
character is red, or yellow, or black, and so on. The opinion of 
the majority, however, is probably based on past experience, and 
a man’s favourite flies for different rivers and conditions of water 
arc those with which he or someone else has previously succeeded. 
It remains a fact that in most fly-books great variety of patterns 
will be discoverable, while certain old standard favourites, such 
as the Jock Scott, Durham Ranger, Silver Doctor, and Thunder 
and Lightning, will be prominent. Coming out of the region of 
controversy it is a safe generalization to say that the common rule 
is; big flies for spring fishing when rivers arc probably high, small 
flies for summer and low water, and flics medium or small 
in autumn according to the conditions. Spring fishing is consid¬ 
ered the cream of the sport. Though salmon are not as a rule so 
numerous or so heavy as during the autumn run, and though 
kelts are often a nuisance in the early months, yet the clean-run 
fish of February, March or April amply repays patience and 
disappointment by its fighting powers and its beauty. Summer 
fishing on most rivers in the British I.slands is uncertain, but in 
Norway summer is the season, which possibly explains to some 
extent the popularity of that country with British anglers, for 
the pleasure of a sport is largely increased by good weather. 

Two methods of using the fly are in vogue, casting and harling. 
The first is by far the more artistic, and it may be practised either 
from a boat, from the bank or from the bed of the river itself; 
in the last case the angler wades, wearing waterproof trousers or 
wading-stockings and stout nail-studded brogues. In either case 
the fishing is similar. The fly is cast across and down stream, 
and has to be brought over the “lie” of the fish, swimming natur¬ 
ally with its head to the stream, its feathers working with tempt¬ 
ing movement and its whole appearance suggesting some live 
thing dropping gradually down and across stream. Most anglers 
add to the motion of the fly by “working” it with short pulls from 
the rod-top. 'When a fish takes, the rise is sometimes seen, some¬ 
times not; in any case the angler should not respond with the rod 
until he feels the pull. Then he should tighten, not strike. The 
fatal word “strike,” with its too literal interpretation, has caused 
many a breakage. Having hooked his fish, the angler must be 
guided by circumstances as to what he does; the salmon will 
usually decide that for him. But it is a sound rule to give a 
well-hooked fish no unnecessary advantage and to hold on as bard 
as the tackle will allow. Good tackle will stand an immense 
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strain, and with this “a minute a pound” is a fair estimate of 
the time in which a fish should be landed. A foul-hooked salmon 
(no uncommon thing, for a fish not infrequently misses the fly 
and gets hooked somewhere in the body) takes much longer to 
land. The other method of using the fly, harling, which is prac¬ 
tised on a few big rivers, consists in trailing the fly behind a 
boat rowed backwards and forwards across the stream and drop¬ 
ping gradually downwards. Of recent years many anglers have 
adopted light rods for salmon-fishing. This is, in effect, trout- 
fishing applied to salmon, the rod used being a single-handed one 
of loft. 6in. to lift, and the flies of about the same sire as loch 
trout flies. Great success has attended this method of fishing at 
times of low water, when, by the older methods, it would have 
been considered hardly worth while trying. Dry-fly fishing for 
.salmon on calm days, more particularly perhaps in American 
waters, which are more liable than British to periods of high tem¬ 
perature, is another innovation with salmon anglers. Fly-fishing 
for salmon is also practised on some lakes, into which the fish 
run. On lakes the boat drifts slowly along a “beat,” while the 
angler casts diagonally over the spots where salmon arc wont to 
lie. Salmon may also be caught by “mid-water fishing.” with a 
natural bait cither spun or trolled and with artificial spinning- 
baits of different kinds, and by “bottom-fishing” with prawns, 
shrimps and worms. Spinning is usually practised when the 
water is too high or loo coloured for the fly; trolling is seldom 
employed, but is useful for exploring pools which cannot be 
fished by spinning or with the fly; the prawn is a valuable lure 
in low water and when fish arc unwilling to rise; while the worm 
is killing at all states of the river, but except as a last resource 
is not much in favour. There are a few waters where salmon have 
the reputation of not taking a fly at all; in them spinning or 
prawning is the usual mode of fishing. But most anglers, wherever 
possible, prefer to use the fly. The rod for the alternative meth¬ 
ods is generally shorter and stiffer than the fly-rod, though made 
of like material. Twelve to i.jft. represents about the range of 
choice. Outside the British Islands the salmon-flshcr finds his 
headquarters in Scandinavia and Iceland, and, in the New World, 
in some of the waters of Canada and Newfoundland. 

Landlocked Salmon.—The landlocked salmon (Salmo salar 
ouananiche and sebago) of Canada and the lakes of Maine is, as 
its name implies, now regarded by scientists as merely a land¬ 
locked form of the salmon. It does not often attain a greater 
size than 20 lb., but it is a fine fighter and is highly esteemed by 
American anglers. In most waters it does not take a fly so well 
as a spinning-bait, live-bait or worm. The methods of angling 
for it do not differ materially from those employed for other 
Saltnonidae. 

Pacific Salmon.—Closely allied to Salmo salar both in app)car- 
ance and habits is the genus Oncorhynchus, commonly known as 
Pacific salmon. It contains six species, is peculiar to the North 
Pacific ocean, and is of some importance to the angler, though of 
not nearly so much as the Atlantic salmon. The quinnat is the 
large.st member of the genus, closely resembles salar in appear¬ 
ance and surpa.sses it in size. The others, sockeye, humpback, 
cohoe, dog-salmon and masu, are smaller and of less interest to 
the angler, though some of them have great commercial value. 
The last-named is found only in the waters of Japan, but the 
rest occur in greater or less quantities in the rivers of Kamchatka, 
Alaska, British Columbia and Oregon. The problems presented 
to science by salar are offered by Oncorhynchus also, but there 
are variations in its life-history, such as the fact that few if any 
fish of the genus are supposed to survive their first spawning 
.season. When once in the rivers none of these salmon is of very 
much useUo the angler, as, though it is stated that they will 
occasionally take a fly or spoon in fresh water, they are not nearly 
so responsive as their Atlantic cousin and in many streams are 
undoubtedly not worth trying for. At the mouths of some rivers, 
however, where the water is distinctly tidal, and in certain bays 
of the sea itself they give very fine sjxirt, the method of fishing 
for them being usually to trail a heavy spoon-bait behind a boat. 
By this means remarluble bags of fish have been made by anglers. 
The sport is of quite recent development. 
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Sea Trout.—Xexl lo the salmon (omcs the sea trout, the tinent record is 14Ib. for the trout taken at Nipigon river in 
other migratory salmonid of Euro{)e. This is a fish with many Canada. 

local names and a good deal of local variation. Modern science, lioth the brook and rainbow trout thrive in water which does 
however, recognizes one “race" only, Salmo tnittu, the sea trout not exceed a temperature approximating 70° F. in summer, but 
[iroper. The life history of sea trout is much the same as that the rainbow is able to withstand higher temperature for longer 
of salmon, and the tish on their first return from the sea in the {leriods than the brook. With its fondness for foamy water, its 
grilse stage an- called by many names, tirmock, herlirig and whit- leaping characteristics when hooked and its lighting ability, the 
ling being perhaps the best known. The bull troui, f(jrmerly con- rainbow is held in high esteem by the angler. Proper classifica- 
sidered a separate .species, is now regarded as an old sea trout ti(»n of the so-called rainbow and steclhcacl trout has been the 
whic h has survived many sjiawnings, but its e.xacf place in salmon- cause of much discussion among ichthyologists. Average size of 
ology is still in dispute. It i.s a strong fish and grows to a great the rainbows caught in the eastern United Slates are probably 
si/.e and it is a pity that it is not of greater sporting value, if under i lb. but some of 15 lb. have been taken in New York 
only to make n[) for its had reputation as an article of food Some slate’s famed Catharine’s creek. 

amends, however, are made by its cousin the* sea trout, which is [letter known as the brown trout, this fish was first introduced 
one of the gamesi and daintiest fish f»n the angler’s list. It is in the United Stales under the name of Von Behr trout, after the 
found in rno.st .salmon rivers and also in not a few streams whi< h man who was instrumental in olitaining the eggs from Germany, 
are too small to harbour the bigger fish, while there are many Later the fi.sh was called German brown and eventually brown 
lakes in Scotland and Ireland (where the fish is usually known as trout. It thrives in warmer waters tlian the American trout and 
white trout) where the fishing is sigterh when the trout have run is more suitable in dejileted areas of deforested streams where it 
up into them. Fly-lishing for sea trout is not a thing apart. A would l)e impossible in summer temperatures to maintain brook 
ihree-poiinder that will impale itself on a big salmon fly mieht trout. It is regarded as a wary fish, clifiicult to fool and runs to 
eriually well have takem a tiny trout lly. Many anglers, when good size. One of the best recordc'cl in ic;42 was 17 lb. 10 oz. 
tidiing a sea-trout river where fhe\' run large', lb. or more, and 'Wet-Fly Fishing for Trout. —Fly-fishing for trout is divided 
where thcTc* is also a (harice of a salmrm, effect a compromise l)y into three kinds, fishing with the artificial lly sunk or “wet," 
using a light 14 ft. or 14 ft. donble-handed rod, and tackle not so fishing with it tlcjaling or “dry” and fishing with the natural 
sh'nder as to make hooking a s.alriicMi a certain disaster. But iiiscat. Of the first two methods the wet lly is the older and ma> 
undouhtedlv to gel the full pleasuie out of sea-trout fishing a he taken first. Time was when all good anglers cast their flies 
'^ijigh'-handed rod of lo ft. Ic) 12 ft, with reasonahly fine gut and downstream and thought no harm. But in 1S57 W. C Stewart 
small llies should he used, and the way of usitig it is much the published his Pratticai .Ing/er, in which he taught that it paid 

'^ame as in wel-lly fishing for firown (rout, which will he treated Itetter lo fish upstream, for hy so doing the angler was not only 

latcT. When the double-handed rod and snicdl salmon (lies are less likely to he seen by the trout but was more likelv to hook 
used, the fishing is j)ra(tically the sanu' as salmon fishing except his fish. The doctrine was iTiuih discussed and criticized, but it 
that it is on a somewhat smaller scale. [Ties for sea trout are graclually won adherents, until now upst rcsim fishingistheortho- 
nuniherlc'ss and fix al jial Ictus abound, as may I>e exj:)ecled with a dox method wliere it is possible. Stewart was al.so one of the 
fish which ha.s so catholic a taste-. But, as with salmon fishers so first to advocate a lighter rod in i)lncc of the heavy 12 ft. and 14 
with sea-trout fishers, e.vperiemc' forms belief and success governs ft. weapcm.s that were used in the north in his lime. There are still 
selection. Amcuig the small salmon flies and loch flies which will man}- men w-ho u.<e the long rod for wct-tly fishing in streams, 
till his book, (he angh-r will do wi-ll to have a store of very small but there are merre who find 10 ft. or less enough for their pur- 
trout flies at hand, while cxpi-rience has shown that even the dry pose. For lake lishmg frcmi a boat, however, the longer rod is 
llv will kill sea trout on ch l asioii, a thing that is worth remember- still in many cases jirefcrred. In fishing river.s the main art is to 
Ing where rivers arc' low and fish sh\'. July. August and Septem- place the right flies in the right places and to let them come 

her are in gc-m-ral the he-t months for sea trout, and as they are naturally down with the .stream. The right flics may he ascer- 

dry months tire angler often has to {>ut up with indifferent sport, tained to some extent from hook.s and from local wisdom, but the 
Nonmigratory Salmonidac.— Of the nnnmigratorv’ mem- right placT-s can only be learnt by experience. It docs not, how- 
bers of the Snlmoviiiiu- tire most important in Great Britain is evcT, take long to acquii’e “an eye for water,” and that is half the 
the brown trout {Sitlnio fiirio). Its U.S. cousin the rainbow battle, for the haunts of trout in rapid rivers arc very much alike. 
trcHit (.V, indcusi is now fairly well established in Britain, too. In lake fishing chance has a greater share in bringing about suc- 
while otlu-r trans-Atlaiitic speGes both of trout and char (which cess, but here too the right fly and the right place are important; 
are some of them i»arlially rnigralorc-, (hat is to .say, migratory the actual inanageiiumi of rod, line and flies, of course, is easier, 
when occasion offers), sm fi as the steelhr.id ('.S', i^uirdfirri), fonli- for there is no stream to be reckoned with. Though there i,s little 
nalis (Siilvrlinus ) and the cut-throat trout (.S', chirkii), left (o he .said about wef-tly fishing where the fly is an imitation 

are at least not unknown. All thc-se lisli, together with their allied more or less t-x;u( of a natural insect, there is another branch of 
form.s in the U.S,, can be captured with the fly, and speaking the art which has b«-en stinuilated by modern developments. This 
broadl}-, tlx- w-c-t-lly method will do well for (hem all. Tlierefore is the use of .salmon flies for big trout much in the same way as 
it i.s onl\- necessary to deal with the metliods applicable to one for .salmon, 

species, the brown trout. Dry-Fly Fishing.—The theory of dr>’-fly fishing is indeed 

Trout. —Of the game fishes the brown trout i.s the most ])opu- very simple and con.si.sts of ])lacing before the fish an exact imi- 
lar. for if is spread over the whole of Great Britain atul must of talion of the insect on which it is feeding, in such a way that it 
Kurope. wherevc'r there' are waters suited to it. It is a fine sport- shall float dow-n exactly as if it were an insect of the same kind, 
ing fish and is excellent tor (he table, while in some streams and To this end special tackle and sjK’cial methods have been found 
lakes it grows t(» a very considerable size, examples of 16 II,). from necessary. Not only the lly but also the line has to float on the 
southern rivers and :o lb from Irish and Scottish lakes being not water; the litte is verx- heavy and therefore the rod (split cane or 
unknown, greenheart) must be .^tiff and powerful; spec’ial precautions have 

In the U.S (he brook or s{H.'ckled trout (Salit'littus fon/iriaJis) to be taken that the fly .shall float unhindered and shall not drag: 
is one of the most beautiful and active of trout and one of the special casts have to be; made to counteract awkward winds; and, 
most widely distributed. It.s variation of colour is brought about 1 lastly, the matching of the lly with the insect on the water is a 
by conditions of environment, age, sex and size, and it is often , matter of much nicety, for the water flics are of many shades 
given loc.d names by fi.shermen under the impression that it is a j and colours. Many brains have busied themselves with the solii- 
differcnl spe-cies. Brook trout have voracious appetites and ap- j tion of the.se problems. The cntomologx' of the drv’-fly stream ha.s 
ix’ur lo be always bent on aptxtasing their hunger. Some 10 to 12 i been studied very deeply by F. M. Halford, his friend G. S. 
lb. brook trout have been caught but these are uncommon; one | Marr>’at and others, and improvements both in flies and tackle 
record of i zi lb was made at Rangeley lake. Me., but the con- ■ have been ver>’ great. Quite lately, however, there has been a 




THE SAILFISH A SPECIES OF SWORDFISH MUCH SOUGHT BY DEEP SEA ANGLERS 
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movement in favour of light rods for dry-fly fishing as well as 
wet-fly fishing. The English split-cane rod for dry-fly work weighs 
about an ounce to the foot, rather more or rather less. The 
American rod of similar action and material weighs much less— 
approximately 6 oz. to loft. The light rod. it is urged, is much 
less tiring and is quite powerful enough for ordinary purposes. 
Against it is claimed that dry-fly fishing is not “ordinary pur¬ 
poses.” that chalk-stream weeds arc too strong and chalk-stream 
winds too wild for the light rod to be efficient against them. 
However, the light rod is growing in popular favour; British 
manufacturers arc building rods after the American style; and 
anglers are taking to them more and more. The dry-fly method 
is now practised by many fishermen both in Germany and I'rancc. 
.and in the United States where on some streams only dr\’-rty 
fishing is permitli'd. 

Fishing with the Natural Fly.—The natural fly is a very 
killing bait for trout, but its u.se is not wade-spread cxcejH in 
Ireland. In Ireland “dapping’’ with the green drake or the daddy¬ 
longlegs i.s practised from boats on most of the big loughs. A 
light W'hole-cane rod of stiff build, about loft. in length, is re- 
(]uircd with a floss-silk line light enough to be carried out on the 
breeze; the “dap” (generally two mayflies or daddy-longlegs on 
a small stout-wired hook) is carried out by the breeze and ju.sl 
allowed to touch the water. When a trout ri.ses it is w'oll to count 
“ten” hetore striking. Wry heavy trout arc caught in this man¬ 
ner during the mayfly sea.'-on. In the north “creeper-li.shing” is 
akin to this method, but the creeiter is the larva of the stone-fly. 
not a lly itself, and it is (ast more like an ordinary fly ancl allowed 
to sink. Sometimes, however, the maiure in.sect is used with 
e(]ually good results. A f<‘vv anglers still ijracti.sc the old style of 
dapping or “dibbling” after the manner advised by Izaak Walton. 
It is a deadly w'ay of fishing small overgrown brooks. A stiff rod 
and strong gut are necessary, and a grasshopficr or almost any 
large fly will serve for bait. 

Other Methods.—The other methods of taking trout princi¬ 
pally employed are spinning, live-bailing and worming. For big- 
river trout such as tho.sf of the Thames a gudgeon or bleak makes 
the best spinning or live bait, lor great-lake trout (frrox) a small 
fish of their own species and for smaller trout a minnow. There 
are numberless artiticial spinning-baits which kill well at times, 
the Devon Indng perhaps the favourite. The use of the drop- 
niinnow', which is trolling on a lesser scale, is a killing method 
employed more in the north of England than elsewhere. The 
worm i.s most deadly in thick water, so deadly that it is looked 
on askance. But there is a highly artistic mode of fishing known 
as “dear-water worming.” This is mo.st succe.ssful when rivers 
are low and weather hot, and it needs an expert angler to succeed 
in it. The worm has to be cast ui)-stream rather like a fly, and 
the method is little inferior to fly-fishing in delicacy and difliculty. 
The other baits for trout, or rather the other baits which they 
will take sometimes, are legion. Wasp-grubs, maggots, cater¬ 
pillars, small frogs, bread—there is very little the fi.sh will not 
take. But excejit in rural districts little effort is made to catch 
trout by means less orthodox than the fly, minnow and worm, 
and the tendency nowadays is to restrict anglers where possible 
to the use of the artiticial fly only. 

Grayling. —The only other member of the salmon family in 
England which gives much sport to the fly-fisher is the grayling, 
a fish which pos.se.s.scs the recommendation of rising well in 
winter. It can be caught with either wet or dry fly, and with 
the same tackle as trout, which generally inhabit the same stream. 
Grayling will take most small trout-flies, but there are many 
patterns of fly tied specially for them, most of them founded on 
the red tag or the green insect. Worms and maggots are also 
largely used in some waters for grayling, and there is a curious 
contrivance known as the “grasshopper," which is a sort of com¬ 
promise between the fly and bait. It consists of a leaded hook 
round the shank of which is twisted bright-coloured wool. The 
point is tipjjed with maggots, and the lure, half artificial, half 
natural, is dropped into deep holes and worked up and down in 
the water. In some places the method is very killing. The gray¬ 
ling has been very prominent of late years owing to the contro¬ 
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versy “grayling versus trout.” Many people hold that grayling 
injure a trout stream by devouring trout-ova and trout-food, by 
increasing too rapidly and in other ways. Beyond, however, prov¬ 
ing the self-evident fact that a stream can only support a given 
amount of fish-life, the grayling’s opponents do not seem to have 
made out a very good case, for no real evidence of its injuring 
trout has been adduced. 

Char.—I'he chars {Salvelifius) are a numerous family widely 
distributed over the world, but in Great Britain are not very 
important to the angler. One well-defined species (Salirlhius 
aipinus) is found in some lakes of Wales and IScotland, but princi- 
jKilly in Westmorland and Cumberland. It sometimes takes a 
small fly but is more often caught with small artificial sjiinning- 
baits. The fi.sh seldom exceeds i\ lb. in Great Britain, though in 
Scandinavia it is caught up to 5 lb. or more. There are some 
imj)or(ant chars in America, fonfiualis being one of the mo.st 
esteemed. Some members of the genus oicasionally attain a size 
scarcely excelled by the salmon. Among them are the Great Lake 
trout of Amerita. Cris/ivi>mir namayciish, and the Danubian 
“salmon” or huchen, Salma hucho. Both of lhe.se fish are caught 
princijially with sj)inning-bails, but both will on occasion lake a 
.salmon-fly, (hough not with any freedom after they have reached 
a certain size. .An attempt was once made to introduce huchen 
into the Thames, but it h;id no conclusive results. 

Pike.-—The jiike {Esox lucius), which after the Salmonidae 
i.s the most valued s[)orling fi.sh in Great Britain, i.s a fish of prey 
pure and sinijile. Though it will occasionally lake a large fly, a 
worm or other ground-bait, its systematic cajiture is only c.s.sayed 
with small fish or artifuiai siMnning-baits. A li\'e-bait is supposed 
to be the most deafily lure for big pike, ])robably because it is the 
method employed by most anglers. But spinning is more artistic 
and has been found (juite successful !)>’ those who give it a fair 
and full trial. Trolling, the method of “sink and draw” with a 
dead bait, referred to previously in this article, is not much 
practised nowadays, though at one lime it w.a.s very popular. It 
was given up because the traditional form of trolling-tacklc was 
such that the bait had to be swallowed by th(' pike before the 
hook would take hold, and that necessitated killing all fish caught, 
whether large or .small. The same objection formerly applied to 
live-bailing with what was known as a gorgc'-hook. Now, however, 
what is called snap-tackle i.s almost invariably used in live-baiting, 
and the system is by some few anglers extended to the other 
method too. Pike are autumn and winter fi.sh and are at their 
best in December. They grow to a very consideralile size, fish 
of 20 lb. being regarded as “.specimen.s” and an occasional 30- 
pounder rewarding the zealous and fortunate. The heaviest pike 
caught with a rod in recent years, w'hich is .sufficiently authenti¬ 
cated, is the 5.^ lb. si^ecimen caught in Lake Cemn, Ireland, in 
1020. by John Garvin. River pike up to about 10 lb. in weight 
are excellent eating. 

America has several species of pike, of which the muskcliunge 
of the Great Lakes region (E.sax masquivonfiy) is the most im¬ 
portant. It is a very fine fish, excelling lisox lucius both in size 
and looks. From the angler's point of view it may be considered 
simply as a large pike and may be caught by similar methods. 
It occasionally reaches the weight of 50 lb. or perhaps more. The 
pickerel (Esox reticulatus) is the only other of the American 
pikes which gives any sport. It reaches a respectable size, but is 
as inferior to the pike as the jiike is to the muskellunge. 

Perch,—Next to the pikes come the perches, also predatory 
fishes. The European perch (Perea jiuviatilis) has a place by 
itself in the affections of anglers. VV-hen young it is easy to catch 
by almost any method of fishing, and a large number of Walton’s 
disciples have been initiated into the art with its help. Worms 
and small live-baits are the principal lures, but at times the fish 
will take small bright artificial spinning-baits well, and odd attrac¬ 
tions such as boiled shrimps, caddis-grubs, small frogs, maggots, 
wasp-grubs, etc., are sometimes successful. The drop-minnow is 
one of the best methods of taking perch. Very occasionally, and 
principally in shallow pools, the fish will take an artificial fly 
greedily, a small salmon-fly being the best thing to use in such 
a case. A perch of 2 lb. is a good fish, and a specimen of 4^ lb. 
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about the limit of anfjlinK expectation. There have been rare 
instances of pt^rch over 5 lb. and there are legends of eight-pound- 
er.s, which, however, need authentication. 

Black Bass. —The yellow perch of America (Perea flavescens) 
is very much like its Euro^iean cousin in appearance and habits, 
but it i.s not so highly esteemed by American anglers, because 
they are fortunate in beitig {possessed of a better fi.sh in the black 
ba.s.s, another member of the perch family. There are two kinds 
of black bass (hitcropterm snlmnulcs and Micropterus dolomieu), 
the large-mouthed and the small-mouthed. The first is more a lake 
and pond fi.sh than the setajiul, and they arc seldom found in the 
.same waters. A.s the black bass is a fly-taking fish and a strong 
fighter, it is as valuable to the angler as a trout and is highly 
esteemed. Ilass-flies are sia ^eytrris, but incline more to the 
nature of salmon-flies than trout-flies. An artificial frog cast with 
a fly-rod or very light .spinning-rod is also a favourite lure. For 
the rest the fish will take almost anything in the nature of 
worms or small fish, like its cousin the peri h. A 4 lb. ba.ss is a 
good fish, but five-pounders are not uncommon. Black bass have 
to some extent beiui acclimati/erl in Italy and f ranee, and exfxtri- 
ments in England are in progress. 

The ruffe or pope (Acerinn vul^/iris) is a little fish common 
in the Thames and many other slow-tlowing English rivers. It is 
very like the perch in shape but lacks the dusky bars W'hich 
distinguish the other, and is spotted with dark brown spots on 
a golden olive background. It is not of much use to the angler 
as it seldom exceeds 3 oz. in weight. It takes .small worms, 
maggots and similar hails greedily, and is often a nuisance when 
the angler i.s expecting better fish. Allied to the perches is the 
pike-perch, of which two species are of some importance to the 
angler, one the wall-eye of eastern .\merica {Sdzostedion vitreiim) 
and the other the zander of Central Euro[)e (Sandrus lucioperca). 
The last esjiecially i.s a fine fighter, occa.sionally reaching a weight 
of .10 lb. It is u.^ually caught by spinning, but will take live-baits, 
worms and other things of that nature. The Danube may be 
described as its head(|uarters. It is a fish whose sporting impor¬ 
tance will be more realized as anglers on the Continent become 
more numerou.s. 

Cyprinidae. —The carp family (Cyprinidae) is a large one 
and its members constitute the majority of English sporting 
fishes. In America the various kinds of chub, sucker, dace, shiner, 
etc., are little esteemed and are regarded as spoils for the youthful 
angler only, or as baits for the better fish in which the Continent 
is so rich In England, however, the Cyprinidae have an honoured 
place in the affections of all who angle “at the bottom,” while 
in Euro^x’ some of lhi‘m have a commercial value as food-li.shes. 
In India at least one member of the family, the mahsecr, takes 
rank with the salmon as a “big game” fish. 

Carp, Tench, Barbel, Bream. — I'he family as represented in 
f^igiand may be roughK’ divided into two groups, tho.se whiih 
feed on (he bottom lairily and tho.se whi^h occasionally take 
flies. The first consists of carp, tench, barbel and bream. t)f the.se 
carp, tench and bream are either river or pool fish, while the 
barbel is found only in rivers, principally in the Thames and 
Trent. The carp grows to a great size, zo lb being not unknowm; 
tcmch are big at 5 lb.; barbel have been caught up to 14 lb. or 
rather more; and bream occasionally reach 8 lb., while a fish of 
over II lb. is on record. All these fish arc capricious feeders, 
particularly carp and barbel. In some waters it seems to be 
impossible to catch the large siH'cimens, and the angler who .seeks 
to’gain trophies in either branch of the sport need.s both patience 
and iXT.sevcrance. Tench anti bream arc not (piitc so difficult. 
The one fish can sometimes hv caught in great «|uantities. and 
the other is generally to be enticed by the man who knows how to 
set about it Two main principles have to be observed in attack¬ 
ing all these fish, ground-bailing and early ri.sing. Ground-baiting 
consists in casting food into the water so as to attract the fish 
to a certain spot and to induce them to feed. Without it very 
little can be done W'ith shy and large fish of the.se sjiecies. Early 
rising is nec('ssar>’ because they only feed freely, as a rule, from 
daybreak till about three hours after sunrise. The heat of a 
summer or early autumn clay makes them sluggi.sh, but an hour i 


or two in the evening arc sometimes remunerative. The bait for 
them all should usually lie on the bottom, and it consists mainly 
of worms, wasp and other grubs, pastes of various kinds; and for 
carp, and sometimes bream, of vegetable baits such as small 
boiled potatoes, beans, peas, stewed wheat, pieces of banana, etc. 
None of these fish feed well in winter. 

Roach, Rudd, Dace, Chub.—The next group of Cyprinidae 
consists of fish which will take a bait similar to those already 
mentioned and also a fly. The sizes which limit the ordinary 
angler’s aspirations are roach about 2 lb., rudd about 2\ lb., dace 
about T lb. and chub about 5 lb. There are instances of individuals 
heavier than this, one or two roach and many rudd of over 3 lb. 
being on record, while dace have been caught up to 1 lb. 6 oz., and 
chub of over 7 lb. are not unknown. Roach only take a fly as a 
rule in very hot weather w'hen (hey are near the surface, or early 
in the sea.son when they arc on the shallows; the others will 
take it freely throughout (he summer. Ordinary trout flies do 
well enough for all four sjiedes, hut chub often prefer something 
larger, and big bushy lures called “palmers,” which represent 
caterpillars, ore generally used for them. The fly may be used 
either wet or dry for all these fish, and there is little to choose 
between the methods as regards cffcctivenc.ss. Fly-fishing for 
these fish is a brani h of angling which might be more practised 
than it i.s, as the .sport is a very fair substitute for trout-fishing. 
Roach, chub and dace feed on bottom food and give good sport 
all the winter. 

Gudgeon, Bleak, Minnow, etc.—The small fry of European 
waters, gudgeon, bleak, minnow, loach, stickleback and bullhead, 
arc ]»rincipally of value as bait for other fish, though the first- 
named species gives pretty sfiort on fine tackle and makes a 
succulent dish. Small red worms are the best bait for gudgeon 
and minnows, a maggot or small fly for bleak, and the rest are 
most easily caught in a small-mc'.shed net. The loach is used 
jiriiuipally in Ireland as a trout bail, and the other two arc of 
small account as hook-baits, though .sticklebacks arc a valuable 
form of food for trout in lakes and pools. 

Mahscer.—Among the carps of India, sevi'ral of which give 
good .sport, s[)ecial mention must be made of the mahsecr (Barbus 
niosal). a fish w'hich rivals the salmon both in size and strength. 
It reaches a W'eight of 60 lb. and sometimes more and is fi.shcd for 
in much the same manner as salmon, with the difference that 
after about 10 lb. it lakes a spinning-bait, usually a heavy spoon¬ 
bait. better than a fly. 

Cat-fish.—None of the frc.sh-water cat-fishes (of which no 
example is found in lingland) can be described as sporting 
tish, but .several may be caught with rod and line. There are 
several kinds in North Amerita, and some of (hem are as heavy 
as 100 lb., but the most important is the wels (Silurus y,lanis) 
of the Danube and neighbouring waters. This is the laxgest Euro¬ 
pean fresh-water fish, and it is credited with a weight of 300 lb. 
or more. It is a bottom feeder and w'ill take a fish-bait cither 
alive or dead; it is said occasionally to run at a spinning-bait when 
u.sed very deep. 

Burbot.—The burbot (Lota vulyaris) is the only fresh-water 
member of the cod family in Great Britain, and it is found only 
in a few slow-flowing rivers such as the Trent, and there not often, 
probably because it i.s a fish of sluggish habits which feeds or^ly 
at night. It reaches a weight of 3 lb. or more, and will take most 
flc.sh or fi.sh baits on the bottom. The burbot of America has 
.similar characteristics. 

Sturgeon.—The sturgeons, of which there arc a good many 
species in Europe and America, cannot be taken by angling. They 
are anadromous fishes of which little more can be said than that 
a specimen might take a bottom bait once in a while. In Russia 
they arc sometimes caught on long lines armed with baited hooks, 
and occasionally an angler hooks one. Such a case was reported 
from California in The Field of Aug. iq, igo5. 

Shad. —Two other anadromous fish deserve notice. The first is 
the shad, a herring-like fish of which two species, allice and twaite 
(Clupea alosn and C. finta), ascend one or two British and several 
Continental rivers in the spring. The twaite is the more common, 
and in the Severn, Wye and Teme it sometimes gives very fair 
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sport to anglers, taking worm and occasionally fly or small spin¬ 
ning bait. It is a good fighter, and reaches a weight of about 3 lb. 
Its sheen when first caught is particularly beautiful. America 
also has its shads. 

Flounder.— The other is the flounder (Platkhtkys flesus). 
the only flat-fish which ascends British rivers. It is common a 
long way up such rivers as the Severn, far above tidal influence, 
and it will take almost any flesh-bait u.scd on the bottom. A 
flounder of i lb. is, in a river, a large one, but heavier examples 
arc sometimes caught. 

EeL —The eel {Anguilla vulgaris) is regarded by the angler 
more as a nuisance than a sporting fish, but when of considerable 
size (and it often reaches a weight of S lb. or more) it is a splen¬ 
did fighter and stronger than almost any fish that swims. Its life 
history has long been disputed, but it is now accepted that it 
breeds in the sea in the neighbourhood of the Azores and ascends 
rivers in its youth. It is found practically everywhere, and its 
occurrence in isolated ponds to which it has never been introduced 
by human agency has given rise to a theory that it travels over¬ 
land as well as by water. The best baits for eels are worms and 
small fish, and the best time to use them is at night or in thundery 
or very wet weather. 

SEA ANGLING 

Sea angling is attended by almost as many refinements of 
tackle and method as fresh-water angling. I'he chief differences 
are differences of locality and the habits of the fish. To a certain 
extent sea angling may also be divided into three classes—fishing 
on the surface W'ith the fly, at mid-water with spinning or other 
bait, and on the bottom; but the fir.si method is only practicable 
at certain times and in certain places, and the others, from the 
great depths that often have to be sounded and the heavy 
weights that have to be used in searching them, necessitate shorter 
and stouter rods, larger reels and stronger tackle than fresh-water 
anglers employ. Also, of course, the sea-fisherman is liable to 
come into conflict with very large li.sh occasionally. In British 
waters the monster usually takes the form of a skate or halibut 

Rarely docs the fisherman land those in the gi.ant class, but 
in 1941, off Kangaroo island, Australia, a 1,919 lb. man-eating 
shark was taken on rod and reel. Other sf)ecies of shark, 
weighing over 1,000 lb. have also been credited to anglers. 

Great Game Fishes. —There are several giants of the sea 
which are regularly pursued by anglers, among them being the 
tarpon {Tarpon atlanticus) and the tuna or tunny {Thynnus 
thytmus), to which must now be added sharks, swordfish and 
others, particularly in Australian waters, that have already been 
mentioned in the section devoted to modern conditions. Jewfish 
and black sea-bass of over 400 lb. have been taken on rod and line. 
Practically all of them are taken with a fish-bait either live or 
dead, and used stationary on the bottom or in mid-water trailed 
behind a boat. 

British Game Fishes. —On a much smaller scale are the fishes 
most esteemed in British waters. The bass {Labrax lupus) heads 
the list as a jilucky and rather difficult opponent. A fi.sh of 10 lb. 
is a large one, but 15-pounders have been taken. Small or “school” 
bass up to 3 lb. or 4 lb. may sometimes be caught with the fly 
(generally a roughly constructed thing with big wings), and 
when they are really taking, the sport is magnificent. In some 
few localities it is possible to ca.st for them from rocks with 
a salmon rod, but usually a boat is required. In other places bass 
may be caught from the shore with fi.sh-bait used on the bottom 
in quite shallow water. They may again sometimes be caught in 
mid-water, and in fact there are few methods and few lures em¬ 
ployed in sea angling which will not account for them at times. 
The pollack {Gadus pollachius) and coal-fish {Gadus virens) come 
next in esteem. Both in some places reach a weight of 20 lb. or 
more, and both when young will take a fly. Usually, however, the 
best sport is obtained by trailing some spinning-bait, such as an 
artificial or natural sand-eel, behind a boat. Sometimes, and espe¬ 
cially for pollack, the bait must be kept near the bottom and 
heavy weights on the line are necessary; the coal-fish are more 
prone to come to the surface for feedii^. The larger grey mullet 
{Mug^ capito) is a great favourite with many anglers, as it is 


} extremely difficult to hook, and when hooked fights strongly. 
Pishing for mullet is more akin to fresh-water fishing than any 
branch of sea-angling, and indeed can be carried on in almost 
fresh water, for the fish frequent harbours, estuaries and tidal 
pools. They can be caught close to the surface, at mid-water and 
at the bottom, and as a rule vegetable baits, such as boiled maca¬ 
roni. or rag-worms are found to answer best. Usually ground¬ 
baiting is necessary, and the finer the tackle used the greater is 
the chance of sport. Not a few anglers fish with a float as if for 
river fish. The fish runs up to about 8 lb. in weight. The cod 
{Gadus morhua ) grows larger and fights less gamely than any 
of the fish alnnidy mentioned. It is generally caught with bait 
u.sed on the bottom from a boat, but in places codling, or young 
cod, give some sport to anglers fishing from the shore. The mack¬ 
erel {Scomber scomber) gives the best sport to a bait, usually 
a strip of fish skin, trailed behind a boat fairly close to the surface, 
but it will sometimes feed on the bottom. Mackerel on light 
tackle are game fighters, though they do not usually much exceed 
2 lb. Whiting and whiting-i)out {Gadus merlangus and G. luscus) 
both feed on or near the bottom, do not grow to any great size, 
and arc best sought with fine tackle, usually an arrangement of 
three or four hooks at intervals above a lead which is called a 
“paternoster.’’ If one or more of the hooks are on the bottom the 
tackle will do for different kinds of flat fish a.s well, flounders and 
dabs being the (wo .sjxcies most often caught by anglers. The 
bream {Pagellus centrodontus) is another bottom-feeder which 
re.sembles the fresh-water bream both in appearance and habits. 
It is an early morning or rather a nocturnal fish, and grows to a 
weight of 3 lb. or 4 lb. Occa.sionally it will feed in mid-water or 
even close to the surface. The conger ccl {Conger vulgaris) is 
another night-feeder, which gives fine sport, as it grows to a great 
size and is very powerful. Strong tackle is essential for conger 
fishing, as .so powerful an op|)onent in the darkness cannot be 
given any law. The bait must be on or near the bottom. There 
arc, of course, many other fish which come to the angler’s rod 
at times, but the list given is fairly complete as representing the 
species which arc especially sought. Beside them are occasional 
(in some waters too frequent) captures such as dog-fish and 
sharks, skates and rays. Many of them run to a great size and 
give plenty of sport on a rod, though they are not as a rule 
welcomed. Lastly, it must be mtailioned that certain of the 
Salmonidac, smells {Osmerus cpe.rlanus), sea trout, occasionally 
brown trout, and still more occasionally salmon can be caught in 
.salt water either in sea-lochs or at the mouths of rivers. Smelts 
are bc.st fished for with tiny hooks tied on fine gut and baited 
with fragments of shrimp, rag-worm and other delicacies. 

Legislation.—A Fishery Act for England and Wales, jiasscd in 
1923, improves and consolidates previou.s legislation. The pollu¬ 
tion of rivers has in.spired a new movement of co-oi>eration be¬ 
tween industrial and fishing interests. The British government 
set up a pollution committee, which has been at work for several 
years, and from its labours some good results arc apparent. A 
deputation to the prime minister organized by t]ie joint efforts 
of the Salmon and Trout Association and the British Water¬ 
works Association in Feb. 1927, urging the appointment of a 
central water authority, has resulted in the setting up of two new 
committees, one for technical research into ways and means of 
abating pollution, the other to act in an advisory capacity to the 
government on legislative and administrative questions in regard 
to rivers. A new source of danger is the dressing of roads made 
necessary by increased motor traffic. It has been established 
that tar, very largely used at first, may have disastrous effects 
when road washings get into streams. The trouble is in some 
cases being removed by the use of bitumen in.stcad, and experi¬ 
ment is being carried on by the pollution committee in regard 
to other safeguards. (H. T. S.; H. D. T,; X.) 

UNITED STATES 

Sea angling in the United States has enrolled more new mem¬ 
bers since 1918 than any other sport. This is largely due to 
cheap and rapid transportation. Where in the days of the old 
sail boats it would take five or six hours to reach a spot off 
shore, the same run is now made in an hour or so with a cer* 
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t.iinfy ol KCttinj,' hark within a time In i^iS there w'ere 

perhaps five or six ojien deep-sea fishinit boats leaving New York 
and nearliy ports, 'rwcnfy years later the fleet which sailed from 
Long Island and New Jer.s(“y harbours, small rharter-boats es;K-- 
1 iaily e(|ui[)p''<l for angler' numbered in the hurnlreds. Lishermen 
irorn inland (ilies, as a diversion from fresh-water angling, tried 
their lurk on the west (oasf or in the I'lorida, Maine and New 
York areas for big-garne fishing. World War II time orders halted 
all off-shore angling in 1942 however, and the fishing fleet 
assumed coastal patrol duties. I 

liig fish angling has advant ed more than any other branch of I 
angling. Big fish hunters rm both the Atlantic and I’acific coasts | 
have cauglif with rod and reel tuna weighing u|> to <^’7 lb. and 
broadbill swordfish of more Ilian Hoo lb. In 1026. in the waters of 
Nt‘w Zealand, an American with rod and reel landed a black mar¬ 
lin swordfish tfi.'il lipped (he scab* at <176 Ifi, 'Lhere are many sea 
aiiglc'rs who catch (hc*ir fish on the lightest possible tackle, and | 
valuable firi/.es are olTc-red for landing huge game; fish with this | 
tackle In fact, one club in America permits its members to uh* 
only cot ton thread, and striix'd bass, weakfish or hluefish over 10 
II) , hancllc-d on this thre.id, fake- considerable time and skill to land 

The t.'ickle tisecl for sea angling consists of a rod macle of six 
strips of bamboo gluc’d together, or hickory, halliahara, green- 
heart, black [lairn, lam c-wood or jialrna hrava woods. 'I'o these rods 
are attached guides, prefcTahly of agate. At the end of the rod is 
a butt upon which is affixed a reel seat, macle of (ic^rman silver, 
to which the reel is fastened, Butts are made of hickory or other 
wood, and wound with either cane or cork Only lines of liimn 
should hes used and great care should he exercised when drying 
them as rust spots will prove clisa.strous. The hooks, sinkers and 
various lures differ acc ording to the siic-c ies of fish sought. There 
ate hundrc'ds of spew its of salt-wad c-r fish which ahoiind on the 
east and west coasts of the I'nitecl Slates. In fact in the salt 
waters bordering on fdorida Ihc're arc* more* than boo specie’s, but 
there will be discussed here only tliose that are most sought aftc*r 
for their gameness and llc*sh by the followers of Izaak Walton. 

Flounders, Fluke and Halibut.—Lloumlers are caught on 
the east coast from Maine to Virginia and usually come out of 
their mud beds about hebruary. 'They are found in b;iys or inlets 
where there is a sandy bottom. A light rod is employed in their 
capture, the tip of which should weigh 3 or 4 oz. A nine or ten 
Chesterlowii hook, six threacl linen line and a sinkc'r just heavy 
enough to hold bottom in the tide should he u.sed. The hooks 
should he tied closely to the* sinker as the flounder is a bottom 
feeder, and sand, blood or c'arth worms should he used as a lure. 
As the* flounder has an exceedingly small mouth and has a habit 
of sucking in the hail, do not try to strike him at the first nibble, 
hut allow jilenly of time for the bait and hook to pas.s into the 
mouth before sinking the hook. Flounders weigh from i Ih. to 4 
11 ). each, with an occasional spec imen of h Ih. Net fishermen have 
brought lhc‘m in weighing over 10 lb, each. 

'I'lie fluke is of the flat species, belonging to the flounder family, 
hut is Larger in size and has a fairly big mouth with teeth. He is 
found in the oceans, inlets and hays, usually along sandy, clean 
bottoms A rod with a tip weighing 5 oz to 6 oz. is u.sed and a 
linen line of six to nine* thread, .affixed to which is a gut leader 
about 3 ft long A number 4 to 10 Kirby hook is the right size. 
Killies siiearing or cut-fish li.ait is used principally as lures. The 
fluke may he* l.akc'n at an>' time during the day regardless of tides. 
The* best nu’tliod of capture* is to allow the boat to drift over the 
grouiids where fluke ha\e (heir haliilat, allowing bait to drag on 
the bottom I'lukc w*eigh from 1 Ih. to 16 Ih,; occasionally one is 
brought in by the beam trawlers weighing from 20 to 25 lb. 

Halibut are rarely sought by anglers owing to the fact that their 
habitat is so far off shore that it is difl'icult to reach them. They 
are usually taken at the hanks off Newfoundland and off the 
coast of t'alifornia, (Vegon and Washington. The largest halibut 
ever known to be caught was landed off the Grand Banks about 
i()i8 and weighed hSo lb. 

Striped Ban, Seaban, Porgies and Blackflsh. —The striped 
bass is a much sought after salt-water fish, and ranges from Maine 
to the Carolinas In 18.H6, 300 of them were taken from the 


.‘^hrew'shury river of New Jersey and planted in the waters of Cali¬ 
fornia. They have flourished on the west coast because of the 
strictly enforced laws in California protecting them. They can 
be taken from April to November and are found in the ocean close 
to shore, in bays and rivers of brackish water. The rod should 
weigh frejm 3 oz. to io oz. and the line should be of linen from 6 
to 15 thread A 4 to lo-O Sproat hook affixed to gut is used 
w'hen bait fi-shing, and crabs, clams, worms, eels, mullet and cut¬ 
up lish are used as lures. They will also strike a lead sciuid or 
spoon. They are caught at any time of d.iy or night and on almost 
any tide. Striped bass weigh from 1 lb. to 73 lb.—the worlds 
record by angling. But s{x.*cimeiis have been taken in the nets 
weighing over 100 lb. 

Seabass range from Long Island to the Carolinas. They re¬ 
semble, somewhat, fresh-water bass, and come in huge schools, 
having their habitat around rocks or wrecks. A 5 oz. or 6 oz. rod 
is used in their cafiture, and the line should be of from 9 to 12 
thread. 'I'hey feed on sea clams, sc^uid (inktishj and mossbunker. 
A 3 to 5'0 Sproat or U’Shaughnessy hook should be used and a 
sinker heavy enough to hold bottom. As a rule when a sealiass 
hits the lure he hooks himself and gives a fair account of himself, 
(on.*.idering his size. Seabass weigh from \ lb. to 7 lb., and arc 
eagerly sought after by the deep-sea anglers of New Jersey and 
Long Island. 

J^)rgies usually make their aiipearance with the seabass and arc 
caught on the same tackle. The blacktish or Lautog is caught over 
rocks and wrecks in the oceans and bays from Maine to (he Caro¬ 
linas. A number i to b V'irginia hook is employc’d and the 
same tackle used as prescribed for seabass. Blackfish feed on 
(lame, crabs and worms. The larger fish, being suspicious, are 
hard to hook, but they usually give warning before they take 
hold, and it is advisable to allow a blackfish plenty of time to let 
the bait pa.>s well into his jaws before setting the hook. 

Cod, Pollock, Hake and Ling.—These spe cies are caught 
along the Atlantic coast from Newfoundland to V'irginia and also 
along the we.st coast. A rod weighing from 6 oz, to 10 oz. is used 
and the line should he from 12 to 15 thread. I'he hooks can be 
either 6-0 to c /-0 Sproat or O’Shaughnessy, and clams, conchs, 
scallop guts or cut-fish bait are used as lure. I'hesc* spc'cies are 
caught during the spring and winter. At times they come fairly 
close to .shore, but arc usually taken from im. to 12m. from the 
.shore line, in water anywhere from 60ft, to 90ft. deep. They can 
hardly be termt*d game fish. The cod usually caiitured by angling 
weighs from 3 to 60 lb. These four species travel together and 
often on one ground all four may be taken on the same day. 

Bluefish. and Weakfish.—These two species arc eagerly 
sought by anglers from Massachusetts south to Idorida. They arc 
both game, hard fighting fish with the bluefish the harder fighter 
of the two. In fact, the bluefish is cla.ssed l)y many as being the 
gamest fish for his weight and size that swims the Seven Seas. 
He is a veritable bulldog at the end of a swaying rod and knows 
every* trick of getting away. Tackle cmployecJ for the capture of 
weakfish and bluefish consists of a rod weighing from 3 to 6 oz. 
The line should be of linen from 6 to 12 thread. A 3-O to 7-O 
Sproat or O’Shaughnessy hook i.s best. Bluefish are usually caught 
by trolling with a lead spoon or scjuid or by grinding up moss 
bunker and throwing it overboard thus causing what is known as a 
slick which runs from the boat out across the waiter w*ith the tide 
bringing the bluefish dose to the boat. A piece of bunker bait is 
affixed to the hook, which is attached to 4ft. or 5ft. of German 
silver wire. This is thrviwn overboard and allowed to drift out in 
the chum line. 

Weakfish arc chummed to the boat using .small shrimp or moss- 
bunker and as a bait for weakfish, crabs, cut-fish, large sand or 
blood worms, squid (inkfish) or shrimp are used. These fish can 
be taken during the day or night and bite on the first of the flood 
and the last of the ebb tides. Weakfish range in w’cight from i lb. 
to 16 !b. and some which weighed over 20 lb. have been taken in 
the nets by professional fishermen. The bluefish range in weight 
about the same as weakfish, and a 10 or 12 pounder of either of 
these species is a prize worth angling for. 

Channel Bass and Drum.— ^'hannel bass or red drum is dis- 
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tinguishable from the ordinary drum by a black spot near its tail. 
It is shaixjd somewhat like striped bass and is a line tighter. It 
may be caught from New Jersey south to Florida, and is found 
feeding close to shore along the surf, in inlets and bays. A rod 
weighing from lo oz. to 12 oz., a linen line, 6 to 15 thread, and 
3-O Ring Virginia hooks, affixed lo German silver wire 2ft. long 
should be used. The best lures for these hsh are menhaden, crabs 
and mullet. They are caught from May to October during the day 
or night; nightfall is the best, on the tlood tide. Channel bass 
w'eigh from 5 lb. to 65 lb. Drum ffih are often caught weighing 
70 lb. and 80 lb., but do not give one the battle that the channel 
bass does. 

Tuna, Albacore and Bonita.—These three species are similar 
in shajH', but differ in their markings and size. The bonita is the 
smallest with the albacore next in size. They are usually found 
feeding on the .same grounds and all three are swift sw'inirners 
and hard fighters. Heavy tackle is employed because one usually 
is seeking tuna. The tackle is so strong that little difficulty is 
exj)eriem:eti in reeling in a bonita of (> lb. or an albacore of 20 lb., 
when one is after tuna weighing 200 lb. or lb. These three 
sjiecie.s are usually caught while trolling and various artificial lures 
are affixed to a 9ft. German silver wire leader. The rod is ex¬ 
tremely heavy, weighing in the neighbourhood of 16 oz. The reel is 
a huge affair, weighing 7 or 8 lb., and is capable of holding 900ft. 
to i20ofL. of number 36 thread line. These fish range along the 
Atlantic coast from Canada to Florida and in the I’acihc. The 
record fish \sas taken at Ipswich bay. Mass., in 1040. 

VVlien oiu' is fishing from an anchored boat, cul-fisli bait i.s used 
as a lures I'una range in weight from 30 lb. to 1500 lb. The larg¬ 
est ever taken by angling weighed 
927 lb. They are rare!}' caught off 
the Long Island or Xew Jersey 
(oasts weighing more than loo 
lb.; but in the Tacific ocean, 
many weighing well ovit this 
weight have been captured. The 
tuna is one of the most powerful 
fish that swims and a big spcai- 
inen wall give an angler a tussle 
long to he rernenibiTed. They 
never jump dear of the water 
ami have a tendency after being 
hooked to go down to the bottom 
and must be “i)uni[)ed'' up. 

Broadbill and Marlin 
Swordfish.—Within rec'ent years 
these two species ha\’e claimed 
many devotee.s, who conca.aitrate 
their efforts around Catalina is¬ 
land, Calif., where hundreds of 
both of these sjH'dcs have been 
taken. The same tackle that is A giant tuna fish, weighing 758 
employed for tuna i.s used for lb., caught in Canadian waters 
swordfish, only a whole fish of two or three pounds is used as the 
lure, or a large portion of cut-fi.sh. They are difficult to entice to 
take the bait and are hard to hook once they have struck it with 
their bill. When one is hooked, since the jaws are soft, w'hcn the 
fish leaps dear of the water the hook is often thrown from the 
fish’s mouth. The most experienced broadbill swordfisherman 
tries to snag the fish anywffiere in the body but the mouth. 

The first broadbill swordfish taken by angling off the Atlantic 
seaboard W’as landed off Montauk, L.I., in 1927. This fi.sh weighed 
193 lb. Expert broadbill swordfi.shermen claim this species to be 
more prolific off Block island, R.I., and MontSuk, L. L, than at the 
famou.s waters around Catalina island, and the capture of this fish 
should open uyi a new swordfishing resort in the east. Sword¬ 
fish rarely weigh under 100 lb., and go to 500 lb, or 600 lb., 
with the world s record for any fish caught by rod and reel being 
held by a black marlin 976 lb. swordfish taken in 1926 off New 
Zealand. 

Tarpon. —Tarpon or silver king, is the most advertised fish in 
the world. It is caught on the east and west coasts of Florida, in 
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the Gulf of Mexico and off Panama. It is a huge herring and 
when hooked leaps many feet into the air. The rods used for its 
capture weigh 6 oz., 8 oz. and 12 oz. The line should be of linen 
9 to 24 thread, and hooks 8-0 lo lo-O O’Shaughnessy. The tar¬ 
pon are found in bays and inlets and the best time lo seek them is 
on moonlight nights during the llood tide. They may be caught 
from February to June, May and June being the best months. 
One uses a spoon while trolling, and when still fishing, mullet or 
cut-fish. Tarpon weigh anywhere from 10 lb. to 200 lb. with the 
average fish weighing about 100 lb. They are practically useless as 
food, and many anglers after catching them allow' them their 
freedom. 

SailRsh.—The sailfish resembles the swordfish. It derives its 
name from the huge dorsal fin that extends a foot or two above the 
body, resembling a sail. Tliey al.so clear the water l>y many feet 
W'heii hooked, and are eagerly .sought in I he waters off Idorida and 
off .southern California. About the same tackle is employed as in 
the capture of the tarinin. l''i\’e to 8-1) tandem hooks, baited with 
cut-fi.'^h, usually are nio.^t eflective. The sailfish is a surface feeder 
and is caught by trolling in the daytime. Sailfi.sh weigh from 30 
11). to 100 lb., a new world’s record being cstalilished in 1938 with 
a I’acilic saillisli caught off Charles island, Galapagos, that weighed 
i(>o 11 ). They arc an cxcei'dingly difficult fish to hook owing to 
their unreadine.ss to take the lure into their mouths. Hooking a 
sailfi.sh is an art that some anglers cannot master even after 
leiiealed trials. 

Bonefish.—Wteran anglers claim tlic bonefish to be one of the 
gamest fi.'-h that swims. I'hcy arc the colour of mother of pearl, 
are long and have a streamlike body, witli ttiil and fins of large 
proportions which send them tlirough the water w'ith lightning 
spi'i'd. Tlwyv are found in shallow water in Floritl.a and the Bimini 
inlands. 'File rod univer.sally u.sed weighs 6 oz.; the line is of linen. 



9 thread; the hook is 1 to i-O Sproat. Hermit crab is the best 
lure. They are taken from February to June at almost any time of 
day. They are exceedingly shy and are usually sighted in the 18 in. 
to 24 in. of water in which they swim by their tails sticking out of 
the water when they are rooting for food at the bottom. Bonefish 
weigh from 3 lb to 10 Ib. When fishing in southern waters on 
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cither the cast or west coast along with the tarpon and sailfish, 
one catches barracuda, amberjack, yellow tail, king mackerel and 
a host of other species, all of which are caught on the same tackle 
as is u.sed for tarpon or sailbshing. The same lures are likewise 
effective with these species. (F. Ft.; X.> 

B HJLi(w;RApirv— Bashford Dean, A liihliography of Fishts, Amer. 
Mus. of .Vat. Hist. (oyiO 19.2,0 i D. .S. Jordan and H. W. Evermann, 
Fishes 0} North and Middle America (1896-1900); j. R. Norman, 
History of Fishes (igu) ; B. C.’urtis, The Life Story of the Fish (iq.^8)'. 

Methods and Prndice.—General Fresh-Water Fishing—fohn Aiden 
Knight, Theory and Technique of Fresh-Water Angling (1940); Lee 
Wulff, Handbook of Fresh-Water Fishing (1940); Reuben R. Cross, 
Furs, Feathers and Steel (i()4oJ. 

Salmon and Trout. J. Arthur Hutton, Life History of the Salmon 
(1924); Raymond Sdirenkeisen (ed ), Fishing for Salmon and Trout 
(19^7); E. R. Hewitt, Secrets of the Salmon (192,';). 

Wet-Fly Fishing. —Martin Fox, 'Trout Lore (1942) ; G. G. Roliinson, 
Fly Casting iupu) I Ray Bergman, Just Fishing (194.O; Robert L. 
Blatkwood, Quest of the 'Front (nyys). 

Dry-Fly Fishing .—.Samuel G. Camp, Taking Trout with the Dry Fly 
(19,to): W. C. RIatts, Modern Trout Fishing (ifj.tH); Eugene V. Con- 
nett, Fishing a Trout Stream (19,^4). 

Big-Game Fishing .— T.ionel Waliord, Marine Came Fishes of ike 
Pacific Coast (J9.t7); S. Kip Farrington, Jr., Atlantic Game Fishing 
(ig.t?) and Pacific Game Fishing (1942); Van Campen Heilncr, Salt 
Water Fishing (19,^7). 

Ichthyology, Fisheries, Fish Culture, etc .—VVm. Radrlifle, Fishing 
from the Earliest 'fimrs (1926); E. LaMontc and I). Marcy, Sword¬ 
fish, .Sailfish, Marlin and Spcarfish (1941) ; .American Big Game Fish¬ 
ing (group of editor.s) (lo.CS); I*. D. Mallorh, Phe History of the 
Salmon and Other Fresh Water Fish iu)io); W. J. M. Menzies, The 
Salmon, Its Life Story (192.1;): H W. Fowler, 'Jhe Marine Fishes of 
West Africa (19.^6) ; Henry William.son, Solar the Salmon (ig.tO). 

Geographical Literature .—I*'. (L Gri.swold ami R. D. Hurne, History 
of Atlantic and Pacific Salmon of Canada (1950). (L. A. Wn.) 
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ANGLO-ISRAELITE THEORY, the contention that 
the English-speaking peoples arc the dc.sccndants of the “ten 
tribes" of Israel, deported by Sargon of A.ssyria on (he fall of 
Samaria in 721 n.c. The theory, still held by over 2.000,000 peo¬ 
ple. malcrially assisted the resettlement of Jews in England in the 
17th century. Richard Brothers (r757-rS.?4'). the “Nephew of the 
Almighty.’’ may he regarded as its first modern apostle. 

Bmi.KKiKAiMiv.—A. M. Hyarnson, Jervi\h Quarterly Review, pp 640 
seq. (July 190.O. Full accounts and hibliugrapIuL-s s.v. Anglo-Israclism 
in Jewish Fni \h lopaedia and in Hastings’ F.R.F.. 

ANGLO-JAPANESE ALLIANCE. On Jan. 30 1002. 
owing to the threat of Russian aggression in the Far East, Great 
Britain and J.apan concluded an alliance of a defensive char¬ 
acter which provided for mutual assistance in the safeguarding 
of British interests in China and Japane.se interests in China and 
Korea. The agreement was a valuable a.ssct to Japan in the war 
with Russia which broke out in 1004; but it did not involve 
Great Britain in active hostilities. 

In 1Q05 the agreement w'as revised; its stopc was extended to 
India and Flistcrn Asivi generally, and Japan’s paramount po.si- 
tion in Korea was more definitely ('mphasized. Later dev'^elop- 
ments, notably the annexation of Korea to the Japanese Empire 
in it)io, led to the renewal of the alliance on July 13, igii. An 
important feature of the new agreement was the inclusion of an 
article exempting cither high contracting i>arty from the obliga¬ 
tion to come to the armed assistance of the other in case of war 
against a Power with whom either party had concluded a general 
arbitration treaty (Article 4). The alliance of 1911 was to last for 
ten years, but in the absence of a year’s notice from cither con¬ 
tracting party to tenninate the agreement it would automatically 
continue in existence, even after July 1921. 

Abrogation of the Alliance. —In consequence of the Anglo- 
Japanesc alliance Japan entered readily into the World War on 
Aug. 23 iqm: hut the Treaty of Versailles brought forth the 
League of Nations, and apart from doubts whether the alliance 
was not inconsistent wdth the obligations of the Covenant of the 
League, both Great Britain and Japan were becoming aware that 
it was increasingly unpopular in the United States and in China. 
At the Washington Conference therefore, in Dec. 1921, 

the agreement made for a Four-Power Pacific treaty (United 
States, France, British Empire, Japan) provided for the conclu¬ 


sion of the Anglo-Japanese alliance. The alliance, therefore, 
ceased to exist on the deposition of the ratifications of the above 
treaty on Aug. 17 1923. For 21 years it had been the most stable 
influence in the Far Eastern position, and a cardinal factor in 
British and Japanese policy. (See Japan: History.) 

Biuliography,—A nglo-Japanese Agreement of Jan. 30 190a—Cd. 
911: Japan No. i (1902); do. of Aug. 12, 1905—Cd. 2,735: Treaty No. 
25 (1905); do. of July 13, iQii—(Td. 5,73.5: Treaty No. 18 (1911). 
Anglo-Japanese Declaration made to the League of Nations, dated 
July 8, 1930— State Papers, 1920, vol. cxiii. p. 370; do. dated 
July 7, 1921—see The, Times (London) of July 12, iqai. For Washing¬ 
ton Four-Power 'I'rcaty, see Conference on Limitation of Armament 
at Washington— Cmd. 1,627; Misc. No. I (1922). 

ANGLO-NORMAN LITERATURE. The French lan¬ 
guage (q.v.) came over to England with William the Conqueror. 
During the whole of the 12th century it shared with Latin the 
distinction of being the literary language of England, and it was 
in use at the court until the 14th century. It was not until the 
reign of Henry IV. that English became the native tongue of the 
kings of England. After the loss of the French provinces, schools 
for the teaching of French were established in England, among the 
most celebrated of which we may quote that of Marlborough. The 
language then underwent certain changes which gradually dis¬ 
tinguished it from the French spoken in France; but, except for 
some graphical characteristics, from which certain rules of pro¬ 
nunciation are to be inferred, the changes to which the language 
was subjected were the individual modifications of the various 
authors, so that, while we may still speak of Anglo-Norman 
writers, an Anglo-Norman language, properly so called, grad¬ 
ually ceased to exist. The prestige enjoyed by the French language, 
which, in the 14th century, the author of the Maniere de language 
calls “le plus bel ct Ic plus gracious language et plus noble parler, 
apres latin d’cscole, qui soit au monde et de touz genz mieulx 
[)risec ct amec que nul autre (quar Dieux le fist si douce et 
amiable princi|>alcmcnt a I’oneur et loenge de luy mesmes. Et pour 
ee il pcuL eomi)arer au parler dcs angels du ciel, pour la grand 
doulceur et hiaultec d’icel),’’ was such that it was not till 1363 
that the chancellor opened the parliamentary session with an 
English speech. And, although the Hundred Years’ War led to a 
decline in the sturly of French and the disappearance of Anglo- 
Norman literature, the French language continued, through some 
vicissitudes, to be the classical language of the courts of justice 
until the 17th century. It is still the language of the Channel 
islands, though there too it tends more and more to give way 
before the advance of English. 

It w’ill be .seen from the above that the most flourishing period 
of Anglo-Norman literature was from the beginning of the r2th 
centuo' to the end of the first quarter of the 13th. The end of 
this period is generally said to coincide with the loss of the French 
provinces to Philip Augu.stiis, but literary and political history do 
not correspond quite so precisely, and the end of the first period 
would be more accurately denoted by the appearance of the. history 
of W’illiam the Marshal in 1225 (published for the Societi de 
Vhistoire de France, by Paul Meyer, 3 vols., 1891-1901). It owes 
its brilliancy largely to the protection accorded by Henry II. of 
England to the men of letters of his day. “He could speak French 
and Latin well, and is said to have knowm something of every 
tongue between ‘the Bay of Biscay and the Jordan.’ He was 
probably the most highly educated sovereign of his day, and amid 
all his busy active life he never lost his interest in literature and 
intellectual discussion; his hands were never empty, they al¬ 
ways had either a bow or a book” (Diet, of Nat. Biog.). Wace and 
Benoit de Saintc-More compiled their histories at his bidding, 
and it was in his reign that Marie de France composed her poems. 
An event with which'he was closely connected, viz., the murder of 
Thomas Becket, gave ri.se to a whole series of writings, some of 
which are purely Anglo-Norman. In his time appeared the works 
of Beroul and Thomas respxictively, as well as some of the most 
celebrated of the Anglo-Norman romans d^aventure. It is impor¬ 
tant to keep this fact in mind when studying the different works 
which Anglo-Norman literature has left us. 

Epic and Romance.:-~Tlie French epic came over to England 
at an early date. We know that a Chanson de Roland was sung 
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at the battle of Hastings, and we possess Anglo-Norman mss. of 
a few chansons de ^estc. The P^lerina^e de Charlemagne (Kosch- 
witz, Altjranzosische Bibliothck, 1883) was. for instance, only 
preserved in an Anglo-Norman manuscript of the British Museum 
(now lost), although the author was certainly a Parisian. The old¬ 
est manuscript of the Chatison dc Roland that wc possess is also 
a manuscript written*in England, and amongst the others of less 
importance we may mention La Chancun dc WUUunc, the ms. of 
which has (June 1903) been published in facsimile at Chiswick 
(c/. Suchier’s edition in Bibliotheca Normamca. T. viii. 1191 ij 
and Elizabeth Hearns Tyler [O.xford Univ. Press, 1916]). Al¬ 
though the diffusion of epic poetry in England did not actually 
inspire any new chansons de geste, it develoi)ed the taste for this 
class of literature, and the epic style in which the tales of Horn, 
oi.Bovon de Hampton, of Guy of Wanvick (still unpublished), 
of Waldef (still unpublished) and of Ftilk Fitz Waritw arc treatrd, 
is certainly partly due to this circumstance. Although the last of 
these works has come down to us only in a prose version, it con¬ 
tains unmistakable signs of a previous ix)etic form, and what we 
possess is really only a rendering into prose similar to the trans- 
formation.s undergone by many of the chansons dc geste (cf. 
L. Hrandin, Fouke Fitz Warin [1928]). 

The interintlLienee of French and English literature can be 
studied in the Breton romances and the romans d'aventure even 
better than in the epic poetry of the period. The Lay of Orpheus 
is known to us only through an English imitation; the Lai dii cor 
was composed by Robert Biket, an Anglo-Norman poet of the 
12th centur>’ (Wulff, Lund, 1SS8). The lais of Marie de France 
were written in England, and the greater number of the romances 
composing the matihe de Bretagne seems to hav'c {rassed from 
England to France through the medium of Anglo-Norman. The 
legends of Merlin and Arthur, collected in the Historia Regum 
Britanniae by Ceoffrey of Monmouth (d. 115.^), i)a.ssed into 
I'Tench literature bearing the character which the bi.shoj) of St. 
Asaph had stamped upon them. Chretien de Troyes’ Perceval (c. 
1175) is doubtless based on an Anglo-Norman poem. Robert de 
Boron (c. 1215) took the subject of his d/cr/m (published by 
G. Paris and J. Ulrich, 1886, 2 vols., SochUe des Anciens Textes) 
from Geoffrey of Monmouth. Finally, the most celebrated love- 
legend of the middle ages, and one of the most beautiful inven¬ 
tions of world-literature, the story of Tristan and Iscult, templed 
two authors, Beroul and Thomas, the first of whom i.s probably, 
and the second certainly, Anglo-Norman (sec .\RTiitTRi.4\ Lfxl.md; 
Grail, The Holy; Tristan). One Folie Tristan was comjiosed 
in England in the last years of the 12th century. (For all (he.se 
questions see Soc. des Anc. Textes, Muret’s ed. 1903; Bedier’s cd. 
1902-05.) Less fascinating than the story of Tristan and Iseult, 
but nevertheless of considerable interest, are the two romans 
d'aventure of Hugh of Rutland, Ipomedon (published by Kiilbing 
and Koschwitz, Breslau. 1889) and Protesilaus (still unpublished), 
written about 1185. The first relates the adventures of a knight 
who married the young duchess of Calabria, niece of King Me¬ 
leager of Sicily, but was loved by Medea, the king's wife. The 
.second poem is the sequel to 1 pome don, and deal.s with the wars 
and subsequent reconciliation between Ipomedon’s sons, Daunus, 
the elder, lord of Apulia, and Protesilaus, (he younger, lord of 
Calabria. Protesilaus defeats Daunus, who had exfjclled him from 
Calabria. He saves his brother’s life, is reinve.stcd with the duke¬ 
dom of Calabria and, after the death of Daunus, succeeds to 
Apulia. He subsequently marries Medea, King Meleager’s widow, 
who had helped him to seize Apulia, having transferred her affec¬ 
tion for Ipomedon to his younger son (cf. Ward, Cat. of Rom., i. 
728). To these two romances by an Anglo-Norman author, Ama- 
das €t Idoifie, of which we possess only a Continental version, is to 
be added. Gaston Paris has proved indeed that the original was 
composed in England in the 12th century (An English Miscellany 
presented to Dr. Fumivall in Honour of his Seventy-fifth Birth¬ 
day, 1901, 386-394). The Anglo-Norman poem on the Life of 
Richard Coeur de Lion is lost, and an English version only has 
been preserved. About 1250 Eustace of Kent introduced into Eng¬ 
land the roman d*Alexandre in his Romofi dc toute chevalerie, 
many passages of which have been imitated in one of the oldest 


945 

English poems on Alexander, namely. King AUsaunder (P. Meyer, 
Alexandre le grand, 18S6, ii. 273, and Weber, Metrical Romances, 
Edinburgh). 

Fabliaux, Fables and Religious Tales. —In spite of the in¬ 
contestable popularity enjoyed by this class of literature, we 
have only seven fabliaux written in England. As to fables, one 
of the most ptipular collections in the middle ages was that writ¬ 
ten by Marie de France, which she claimed to have translated from 
King Allred. In the Contes moralises, wTitten by Nicole Bozon 
shortly before 1320 (5oc. Anc. Textes, i88g), a few fables bear 
a strong resemblance to those of Marie de France. 

The religious tales deal mostly with the Mary Legends, and 
have been handed down to us in three collections: 

(i.) The Adgar's collection. Most of the.se were translated 
from William of Malmesbury (d. 1143?) by Adgar in the 12th 
Centura' (“Adgar’s Marien-Legcnden,'’ Altfr. Biblioth. ix.; J. A. 
Herbert, Rom. xxxii. 394). 

(ii.) The collection of Everard of Gateley, a. monk of St. Ed¬ 
mund at Bury, who wrote c. 1250 three Mary Legends {Rom, 
xxix. 27'). 

(iii.) An anonymous collection of 60 Mary Legends compo.sed 
r. 1250 (Brit. Museum Old Roy. 20 B, xiv.), some of which have 
been published in Suchier’s Bibliotheca Normannica; in the Altfr. 
Bibl. See also Mns.^afta, “Stmdien zu den mittclaltcrlichen Marien- 
legenden" in Silzungsb. der IFiVn. Akademie (t. cxiii., cxv., cxix., 
cxxiii., c.xxix ). 

Another set of religious and moralizing tales is to be found in 
Chardri’s Set dormnns and Josaphat, c. 1216 (Koch, Altfr. Bibl., 
1S80; G. Paris, Pohnes et legendes du moyen age). 

History.—Of far greater imjiortance, however, are the works 
which constitute Anglo-Norman historiography. The first Anglo- 
Norman histori(»grai)her is (ieoffrey Gaimar, who wrote his Es- 
toric des Angles (between 1147 and 1151) for Dame Constance, 
wife of Robert Fitz-Gislebcrt (The Anglo-Norman Metrical 
Chronicle, Hardy and Martin, i. ii., 1S88). This history com- 
pri.sed a first i)art (now lo.st), w'hidi w-as merely a translation of 
Geoffrey of Monmouth’s Historia Reguoi Britanniae, preceded by 
a history of the Trojan War, and a second part which carries us 
as far as the death of William Rufu.s. I’or this .second part he has 
consulted historical documents, but he stops at the year 1087, 
just when he has reached the period about which he might have 
been able to give us some first-hand information. Similarly, Wace 
in his Roman de Ron ct dcs dues de Normandie (edit. Andresen, 
Heilbronn, 1877-79, 2 vols.), written 1160-74, stops at the battle 
of Tinchebray in 1107 ju.st before the period for which he would 
have been so useful. His Brut or Geste des Bretons (Le Roux 
de Lincy, 1836-38, 2 vols.), written in 1155, is merely a transla¬ 
tion of Geoffrey of Monmouth. “Wace,” says Gaston Paris, 
sfieaking of the Roman de Rou, “traduit en Ics abr^geant des his- 
(oriens latins que nous possedons; mais et lit il ajoute soit des 
contes populaircs, par cxcmple sur Richard I", sur Robert I*^, soit 
dcs particularites qu’il savait par tradition (sur cc mcme Robert 
le magnifique, sur Fexpiklition de Guillaume, etc.)'ct qui donnent 
a son oeuvre un reel interct hi.storiijue. Sa languc cst excellente; 
son style clair, serre, simple, d'ordinaire assez monotone, vous 
plait par sa saveur archaique ct quelquefois par une certaine 
grace et unc certaine malice.” 

The History of the Dukes of Normandy by Benoit de 
Sainle-More is based on the work of Wace. It was composed at 
the request of Henry II. about 1170, and takes us as far as the 
year 1135 (edit, by Francisiiue Michel, 1836-44, Collection de 
documents inedits, 3 vols ). The 43,000 lines which it contains are 
of but little inlere.st to the hi.storian; they are too evidently the 
work of a romancier courtois, who takes pleasure in recounting 
love-adventures such as those he has de.scribed in his romance of 
Troy. Other works, however, give us more trustworthy informa¬ 
tion, for exanifile, the anonymous poem on Henry II.*s Conquest 
of Ireland in 1172 (edit. Francisque Michel, 1837), Which, to¬ 
gether with the Expugnatio fubernka of Giraud de Barri, consti¬ 
tutes our chief authority on this subject. The Conquest of Ireland 
was republished in 1892 by Goddard Henry Drpen, under the title 
of The Song of Dermot and the Earl. Similarly, Jourdain Fan- 
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tosnif, who v\a> in Ihc iiorih oi KiiKland in 1174, wrott; an account 
of the war.s bc'tween Henry II., hi.s sons, William the Lion of Scot¬ 
land and Louis V'll , in 11 73 and r i 74 (Chromde of the reigns of 
Stephen . . . III., edif. by Joseph Stevenson and Fr. Michel, 
1SM6, p[j 20’-307). Not one of the.se histories, however, is to be 
compared in value with The History of William the Marshal, 
Count of Stri^ittil and Cenihroke, recent of EiiKlarui from 
found and subsecjuenily edited by Paul Meyer for the Societe 
(le I'histoire dir hrance (3 vols , iSryi-1901 ). d’his masterpiece of 
hislorioK'r.iphy w-as composed in i.‘?5 r^r 1226 by a protessional 
poet of talent at the request of William, son of the mar.-hal, it 
was tdmi)iled from the notes of the marshal’s s(juire, J(jhn d'l’iarly 
(d. r230 or 1231 ), who sh.ared all Ihc vicissitudes of his master s 
life and was one of the e.veiutors of his will. 'Ibis work is of 
Urciit value for the h/sf(»ry of the [KTiod iiSO-uitj, as the infor¬ 
mation furnished by John d'hiarly is (“ither luT.sonal or obtained at 
first hand, In the (urt which deals with the period befnre 11S6, 
it is true, there are various mistakes, due to the author's ij^no- 
rame of i onteinporarv history, but these .slir^hf blemishes are am¬ 
ply atoned for by the literary value of the work. The style is con¬ 
cise, the aneidole.s are well told, the desiriptions short and pic- 
turcMiue; the whole constitutes one of the most livin^t pictures 
of mediaeval society. \'cry pale by the .side of this work appear 
the Chronique of I'eti'r of LaiiKtoft,* writ ten between 1311 and 
1320, and maitdy ol interest for the [leriod 1294-1307 (edit, by 
T, Wright, iShb'tiS); the Chroniijue of Nicholas Trevet (125S?- 
t32S’^), dedicated to I’rinicss Mary, daughter of Edward I. (Duf- 
fus Hardy, Descr Catiil. 111 ., 3.p)-35o); the Si ala Chronira com¬ 
piled by d'homas Cray of Heaton (dieci c. r3(K)). which carries us 
to the year 1362 t>3 (lalit, by J. .Stevenson, Maitland Club. Edin- 
t)urr;h. 1H36); the JUaik I'rinee, a poem by the jioel Chandos, 
composed about i3S(>, and relating' (he life of the Black Prince 
from 1 vpi-’/ti (re-edited by Fr.ini isc|ue Michel, iSS3); and, 
lastly, the diltereiit \( rsioiis of the Hriites , (he form and historical 
importance of which have been indicated by Paul Meyer (bulletin 
de la Siuiete ties Audens 'Textes, 1S7.S. pp 104-145), and by 
1 '. W. 1 > Brie {(lest hit hie and {ludlen tier mittelenyjischen Vresa- 
fhronik. The lirute t>f Idivliuul or The Chronitles of Endoud, 
Marbuiar, 1905). 

I'inally we ma>' mention, as ancient history, the tran.slation of 
Eutropius and Dares, by (ieoffrey of Waterford (13th century), 
who f^ave also the Serret des Secrets, a translation from a work 
wrongly attributed to Aristotle (A’ow. xxiii. 314). 

Satire and Drama. —d'lie pojuilarity enjoyed by the Roman 
de Renart and the Anglo-Norman version of the Kioto du Monde 
(/. /, rom Phil viii 275-2S()) in haigland is proof enough that 
the French spirit of satire was keenly appreciated. The clergy 
and the fair se.x [irescmted the- most attractive target for the .shots 
of the' satirists Howc-ver, an l-inglislimau raised his voice in favour 
of the ladies in a poem entitled La Ponte ties dames ( Meyer. Rom. 
XV. 31 5-33c)). and Nicede Bo/on, after having rc-presc-ntc'd “Pride” 
as a femirn'iic being whom he supposes to be the daughter of 
Lncifc'r, and after having liercc-ly attacked the women of his day 
in the- Char d'^hyueil (A’cou. xiii. 5i(>). al.so composed a Boiinte 
des femmes ( P. Me yer, (»/>, eit. 33) in which he comts them with 
praise, commending their ccnirtes\-, their humility, their openness 
and the* care with which tlu-y bring up tlieir children. A few 
[liece.H of political satire show- ns l-nmch and English exchanging 
amenities on thc'ir mutual shortcomings. The Roman des Eranqais, | 
by .Andre de t'ontances, was written on the C'ontinent, and can¬ 
not be (jnotecl as Anglo-Norman although it was composed before | 
1204 (</• (histon Paris: Trttis versions rimees tie PeviinttHe de j 
Xicodeme. See. Anc. Textes, 1S85). It is a very spirited rcv)ly to : 
French authors whet had attacked the English. j 

Dramatic literature must have had a considerable influence on i 
the dt'velopmc'nt of the' sac red drama in England, but none of the i 
French plays ac ted in England in the 12th and 13th centuries has ! 
been preserved. Adam, which is generally considered to be an i 
Anglo-Norman mystery of the 12th century, was probably writ- f 
ten in France at the beginning of the I3lh century (Aomawiij 
xxxii. 637), and the so-called Anglo-Norman Resurration belongs 
also to continental French. It is nccesstry' to state that the carli- 1 


I esi English moral it i-.-.-. sc.-ia to 'oavc been imit a Jons of the French, 
! Didactic and hagiographic literature are represented by numer- 
: ou.s works, a complete list of which will be found in Johan Vising’s 
j Anglo-Norman Lan^ua^c and Literature. 

I IlinLioGRAruv.—J. Vising, .inplo-S ormatt Lcoti^ua^r and Literature 
I (ic^a.H; O. H. Prior, “Rrmarques sur I'anglo-normaruJ” (Romania, 
'■ ; J- P- Strachey, Poem on the Assumpiiofj, H. J. (Jiaytor, Poem 

' on the day of Judf^tvnit, I). H, Prior, Divisii/ties Mitndi; these three 
! pieces are published in Cambridge Anyjo- Norman Texts (j(jj4). 

(L. B.) 

ANGLO-PERSIAN (now ANGLO-IRANIAN) OIL 
COMPANY, LTD. This company was formed in London in 
J909 to operate an oil conce.s.sioii over some 480,000 square miles 
in Iran (Persia t. which had been granted in 1901 by the (Govern¬ 
ment of Iran to the late William Knox D’.Arcy. 

After hea\'y e.Ypenditure, without lommercial results, for some 
ye.'irs by the C'onces.sions Syndic:ate (formed by D'Arc\' in con¬ 
junction with the Burinah Oil (.'ompan> ) oil had been discovered 
in large (juantilies in 1908 at Masjici-i-Sulairnan, some 135 miles 
north of (he head vvati'rs of the Persian Oulf. 

In 1911 this held was connc-cted b)' pipeline with Abadan, on 
the estuary of the Shatt-al-Aral). A year later the Abadan refmery 
was completed, and it has since become one of the large.st and 
most modern in the world. 

B\' lip3 the company was in need of further ca{)ital, and this 
was subscrilied in H)i4 by the British Oocernment, then anxious 
to eii.sure fresh sources of siiiiply for its reciuircuncnts of fuel oil. 
At the same time a long-term contract was concluded for the siip- 
j)ly to the Admiralty of fuel oil, for wliich the company thus 
obt.lined an assure<l market. 

In 1933 the D'Arcy ('onies.sion was re[)laied by a new agree¬ 
ment under whiih the [leriod ot the compain’s operations in Iran 
was extended until 1(193, further ros alty pa>’ments were based 
prim ipally on a tonnage basis, jn ])lace of the former percentage 
of ‘ net lU'ofits”. I’lie conifsinv has since selected 100,000 s(iuare 
miles of territory in Southern Iran as the delinitivc area of the 
new (oiucssion. Siiue i(;09 other oil lieliis luive been ['roved in 
Iran, notably at Haft Kel and at Gach Saran, which have been 
connected by pi[)eline witli Abadan. 

A large exten-ion ot (he comi>any’s o[)erations is in contempla¬ 
tion at Bandar Mashur, clo-ve to Bandar Shajiur, a deep-w-nler port 
forming the southern terminus of the Trans-Iranian Railway. 

Tlie general progress of the company is indicated by the in¬ 
crease of its annual production of oil from nearly 81,000 tons 
in 1913 to over ro.000.000 tons in 1938; between 191 r and 193S 
the Mnsjid-i-Sulaiman field >'ieldcd a total of over 84.000,000 
tons of oil. 

Parallel with this constant expansion of production has been 
(h<‘ growth of the company's rctining, transport and marketing 
organization; in 1939 the lU('t of its shipjiing subsidiary, the 
British Tanker Company, had an aggregate deadweight tonnage of 
1,000,000. 

The parent company now ha.s subsidiary and associated com- 
^^anie.^ in many Eurojiean countries, in the Near and Middle East, 
Australia, India and Africa. It also has a substantial interest in 
the Iraq Petroleum Company. It was the Anglo-Iranian (Jil Com¬ 
pany which, in 1936. took the leading jiart in the first modern 
search for oil in Great Britain, still ( 11)39) in progrt-ss, 

See Comm. Paper 7419 of 1914: also Winston Churchill, The World 
Cri.sis, vol. i., lyaj. (J. C.) 

ANGLO-SAXON CHRONICLE. It is usual to speak of 
“the Anglo-Saxon Chronicle”; it would be more correct to say 
that there are four Anglo-Saxon Chronicles. It is true that these 
all grow out of a common stock, that in some even of their later 
entries two or more of them use common materials; but the 
same may be said of several groups of mcdiaev-al chronicles, 
which no one tlrcam? of treating as single chronicles. Of this 
fourfold Chronicle there arc seven m.ss. in existence: C.C.C. Ctmt. 
173 (A): Cott. Tib. A vi. {B>; Cott. Tib. B i. (C); Cott. Tib. 
B iv. (D); Bodl. Laud. Misc. 636 (E); Cott. Domitian A viii. 
(F); Cott. Otho B xi. (G). Of these G is now a fragment, and it 
is known to have been a transcript of A. F is bilingual, the vu 
tries being given both in Saxon and Latin. It is interesting as a 
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Stage in the transition from the vernacular to the chronicle; 
but it has little independent value, being a mere epitome, made at 
Canterbury in the nth or i2lh century, of a chronicle akin to E. 
B, as far as it goes (to 077), is identical with C, both having been 
copied from a common original, but A, C. D, E have every' right 
to be treated as independciit chronicles. The relations between 
the four vary very greatly in different parts, and the neglect of 
this consideration has led to much error and confusion. The com¬ 
mon stock, out of which all grow, extends to 892. There seems to 
be no reason to doubt that the idea of a national, as opi>oscd to 
earlier local chronicles, was inspired by Alfred, who may even 
have dictated, or at least revised, the entries relating to his own 
campaigns; while for the earlier parts pre-existing materials, both 
oral and written, were utilized. Among the latter the chronolog¬ 
ical epitome appended to Bede’s Ecficsiastical History may be 
specially mentioned. But even this common stock exists in two 
different recensions, in A. B. C, on the one hand, and D, E on the 
other. The main [loints of difference arc that in D. E (i) a series 
of northern annals have been incorix)rated; (2) the Bede entries 
arc taken, not from the brief epitome, but from the main body of 
the Ecrlt'siastical History. The inference is that, .shortly after the 
compiling of this Alfredian chronicle, a copy of it was sent to 
some northern monaslery, probably Kipon, where it was exp^inded 
in the way indicated. Copies of this northernized Chronicle after¬ 
wards found (heir way to th(* south. The impulse given by Alfred 
was contiimed under Etiwarcl, and we have what may be called an 
oditia} continuation of thi’ liistory of tlie Danish wars, which, in 
B, C, D exiends to 915, and in A to i;24. After cjr5 B, C in.sert as 
a separate document a .^hort register of Mercian affairs during the 
same period (902-924), which might be called the acts of .Aethel- 
llaed, the famous ' Lady of the Mercians," while D has incorjK)- 
rated it, not very skilfully, with the olTicial continuation. Neither 
of these documents exists in K. From 925 to <^75 all the chronicles 
arc very fragmentary; a few olcit.s, three or four i)(jems, among 
them the famous ballad on the battle of Brunanl)urh, make up the 
meagre tale of ibeir common mate-rials, which each has tried to 
supplement in its own way. A lias inserted a niimher of Winchcas- 
ter entries, which prove that A is a Winchester liook. And this 
local and scrapiiy character it retains to 1001, where it practically 
ends. At some .subseciuent liiTu- it was transferred bodily to ('aii- 
terhury, where it received numerous interjxilalions in the earlier 
part, and a few later local cntriirs which finally tail off into the 
Latin acts of Lanfranc. A may tlu;refore be dismis.sed. C has 
added to the common slock one or two Abingdon entries, with 
which place the historj' of C i-s closely connected; while D and li 
have a second grouj) of northern annals 901-966, E being, how¬ 
ever, much more fragmentary than D, omitting, or not having 
access to, much liolh of the common and of the northern material 
which is found in D. From 983 to 1018 C, D and E arc practi¬ 
cally identical, and give a connected history of the Danish sfrug- 
gle.s under Aethclred IJ. This section was probably compo.sed at 
Canterbury. From 1018 the relations of (', D, FL become too com¬ 
plicated to be expressed by any formula; sometimexs all three 
agree together, sometimes all three are independent; in other 
jilaces each pair in turn agree against the third. It may be noted 
that C is strongly an(i-(Joclw'ini.st, while E is c<}uall>' pro-God- 
winist, D occufiying an intermediate i)osition. C extends to 1066, 
where it ends abruptly, and is probably mutilated. D ends at 
1079 and is certainly mutilated. In its later history D is associ¬ 
ated with some place in the diocese of Worcester, probably Eve¬ 
sham. In its present form D is a comparatively late ms., none of 
it probably much earlier, and some of it later, than iioo. In the 
case of entries in the earlier part of the chronicles, which are 
peculiar to D, wc cannot exclude the jxissibility that they may be 
late interpolations. E is continued to 1154- it.s present form 
it is unquestionably a Peterborough hook. The earlier part is full 
of Peterborough interpolations, to which i>lace many of the later 
entries also refer. But (apart from the interpolations) it is only 
the entries after 1121, where the first hand'in the ms. ends, which 
were actually composed at Peterborough. The section 1023—67 
certainly, and possibly also the section 1068—1121, was composed 
at St. Augustine’s, Canterbur>'; and the former is of extreme in¬ 
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terest and value, the wTiter being in dose contact with the cv^ents 
which he describes. The later parts of E show a great degenera¬ 
tion in language, and a querulous tone due to the sufferings of the 
native population under the harsh Norman rule; “but our debt to 
it is inestimable; and we can hardly measure what the loss to 
English history would have been, if it had not been written; or if, 
having been written, it had, like so man)- another English chroni¬ 
cle, been lost.” 

BiuLn*c.RAriiY.—The above account is based on the introduction in 
vol. ii ut the Rev. C. IMumnua’s edition of Two of the tiaxon (Jhroni- 
(It'S Tarallfl (Clarendon l’res.s, 1892, 1899); to uliidi the student may 
be reterred lor detailed .arguments. The edilio princeps of the Anglo- 
Saxon Chronicle was by Abraham Wheloe, profe.ssor of .Arabic at 
Cambridge, where the work was printed (164.1-44). It was based 
mainly on Ibe ms. called G above, and is the chief source of our 
knowledge of that m.s. which jK-rished, all but thiei' leaves, in the Cot¬ 
tonian lire of 1723. Edmund Gib.son of (.Queen’s college, O.vlord, after¬ 
wards bishop of London, published an edition in 1692. He u.sed 
Wheloe s edition, and E, with collations or transcripts of H ami E. 
Both Wheloe and tlib.son give Latin translations. Jn 1823 appeared 
an edition by Dr. Ingram, of Trinity college, O.vftird, with an English 
translation. Besides A. B, E, E, Ingram used C and D for the first 
time. Hut both lie and (jibson m.-ide the fatal error of trying to com¬ 
bine the di.sparatc matcri.ils umtained in the various chronicles in a 
single text. .'Vn improvement in tliis resjiect i.s .seen in the edition made 
by Richard Price (il. 1833 > for the first (and only) volume of Monu- 
mrnta Ilistorha Briinnnka (folio 184H). There is still, however, too 
much conflation, and, owing to the plan of the volume, the edition 
only cxten<l.s to 1066. A tran.dation is appended, Jn i8()i appeared 
Benjamin Thoria-’s si.\-text edition in the Rolls Series. Though not 
free from defects, this edition is absolutely indispensable for the study 
of fill- chronieli's and tlu- mutual nlations of flu* different m.ss. A 
secnml volume contains the translation. In iHbt; the Clarendon Press 
published Two Saxon Chronhles (,-1 and K) Tartdlrl, with Supplr- 
virntary Txlrmts from the O/Zirrs, bv the Rev. John Earle. This edi¬ 
tion has no translation, but in the noK's and introdurtion a very con- 
.sideralrlc advance was ma<le, On this edition is partly based the later 
edition hv the Rev. C. Plummer, already cited above. In addition to 
the tran.slalions contained in Ibe eiiitions alreadv' mentioned, the fol¬ 
lowing have Ireen i'^sued separafelv'. Tiie fust translation into modern 
En.glish was by Miss Anna Ciirnev, privately printed in iSrg. This 
wa.s largely liased on Gibson’s edition, and was in turn the basis of 
Dr. Gile.s’ translation, published in 1847, ami often reiirinted. The 
best transl.ation is that liy the Rev Joseph .Stevenson, in his .series of 
Church Historians of Enfiland (i8i:;3). Fp to the Omque.st it is a 
revision of the translation confainerl in Mon. Hist firit From that 
point it is an independent translation (C P.) 

ANGLO-SAXON LAW. The body of legal rules and cus¬ 
toms which obtained in England before the Norman (''onquest con¬ 
stitutes, with the Scandinavian laws, the most genuine cxpre.ssion 
of Teutonic legal thought. While the so-called “barbaric laws” 
(Irycs harharoruffi') of the Continenl, not excepting those compiled 
in the territory now called GermanN', were largely the product of 
Roman influence, the continuity of Roman life was almost com¬ 
pletely broken in the island, and even the Church, the, direct heir 
of Roman tradition, did not carry on a continuous exi.stencc: 
Canterbury was not a sec formed in a Roman province in the same 
.sense a.s Tours or Reims. One of the striking expres.sion.s of this 
Teutonism is presented by the language in which the Anglo-Saxon 
laws were written. They are uniformly worded in. English, while 
Continental laws, apart from tlie Scandinavian, arc all in Latin, 
The English dialect in which the Anglo-Saxon laws have been 
handed down to us is in most cases a common .speech derived from 
West Saxon—naturally enough as Wessex became the predomi¬ 
nant English State. Traces of Kentish sjieech may be detected, 
however, in the Textus Rofjcnsis, the ms. of the Kentish laws, and 
Northumbrian dialectical fieculiarities are also noticeable, while 
Danish words occur as technical terms. At the conquest Latin 
takes the place of English in the compilations made to meet the 
demand for Anglo-Saxon law texts as still applied in practice. 

Classlflcatioii. —It is easy to group the Anglo-Saxon laws 
according to the manner of their publication. They would fall into 
three divisions: (i) laws and collections of laws promulgated by 
public authority; (2) statements of custom; (.s) private compila¬ 
tions of legal rules and enactments. To the first division belong 
the laws of the Kentish kings, Aethelbert. Hlothhere and Eadric, 
Wibtraed; those of Ine of Wessex, of Alfred, Edward the Elder, 
Aethelstan, Edmund, Edgar, Aethelred and Canute; the treaty 
between Alfred and Guthrum and the so-called treaty between 
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Edward and Guthrum. TTic second division wouJd include the law 
of the Northumbrian puests and fragments of local custumals 
entered in Domesday Hook. The third division would consist of 
the post-Conquest collections of the Psrudo-le^es Canuti, 

the laws of Edward the Confessor, of Henry 1 , and the great 
compilation of the Quadnpartitus, then of a number of short no¬ 
tices on various matters, such as the formalities of betrothal (Bc~ 
wifminru’.s heweddunyx), agricultural conditions {livetitudincs 
sinyuliirum personanirn), the duties of a reeve (yvre.ja) and of a 
judge (dema), wergedds, oaths, ordeals, etc. A fourth group might 
be made of the charters, as they are based on Old English private 
and public law and supply us with most important materials in 
regard to it. Looking somewhat deeper at the .sources from which 
Old English law' was derived, we shall have to modify our cla.ssifi- 
calion to some extent, as the external forms of publication, 
although imj)ort;mt from the point of view of historical criticism, 
are not sufficient standards as to the juridical character of the 
various kinds of material. 

Dirc‘ct statements of law woulcl fall under the following heads, 
from the |)oint of view of their legal origins; i. customary rules 
followed by divers communities ca{Kil)lc‘ of formulating law; ii. 
enactments <jf authorities, especially of kings; iii. private arrange¬ 
ments made under recognized legal rule's. 'I'he first would comprise 
a great many of the rules enlc'red in collections promulgated l>y 
kings; most of the paragraphs of Aelhelbert’s, Hlothhere’s, and 
Eadric’s and Inch’s laws are popul.ir legal customs that have? re¬ 
ceived the stamp of royal authority by their insertion in official 
codes. On the other hand, from W’ihlraed’s and Alfred’s laws 
downwards, the element, of eiiaitinent hy central authority be¬ 
comes increasingly prominent, though there are no outward signs 
enabling us clearly to distinguish hetwc’en both categories of law.s 
in the codes, nor can we draw a line between permanent laws and 
l>ersonal orclinaiiees of single sovereigns, as has been attempted 
in the case of 1 rankish legislation. 

Analysis of Content.—Even in the cour.se of a general survey 
of the legal lore at our dis[)Osal, one cannot help being struck by 
peculiaritic's in the distribution of h'gal sul>jecl.s. Matters which 
.seem of primary importance and occupy a wide place in our law’- 
hooks are almost entirely absent in Anglo-Saxon laws or relegatc*d 
to the hackgrouricl. While it is impossible to give here anything 
like a complete or exact survey of the field—a task rendered al¬ 
most impossible by .the arbitrary manner in which paragra])hs are 
divided, by the dilViculty of making Old English enactments tit 
into modern rubrics, and by the necessity of counting sewral times 
certain paragraphs bearing on ciiffc'rc>nt sulijc'Cts —a brief statistical 
analy.si.s of the contemts of the ro>'al codes and laws may be found 
in.structive. 

There are roughly 419 paragraphs devoted to criminal huv and 
procedure as against (jt conc»*rned with quccstions of private law 
and civil procedure. Of the criminal law clauses, as many as 23.S 
are taken up with tariffs of tines, while So treat of capital and 
corporal punishment, outlawry and contiscition. and 101 include 
rules of procedure. On the jirivate law side; iS clauses apply to 
right.s of {iroperty and jHissession, 13 to sma cession and family law, 
37 to contracts, including marriage when treated as an act of 
sale; 18 touch on civil procedure. A subject which attracted s{>c- 
fial attention was the law of status, and no less than 107 para¬ 
graphs contain disfiosition dictated by the wish to discriminate 
betwc’en the classes of society. Questions of public law and ad¬ 
ministration are discussed in 217 clause's, while' 197 coni'ern the 
Church in one way or another, apart from purely ecclesiastical 
collections. 

In the public law' division it is chiefly the power, interests and 
privileges of the king that arc dealt with, in roughly 93 para¬ 
graphs, while local administration comc.s in for 39 and purely eco¬ 
nomic and fiscal matters for 13 clausc.s. Police regulations are very 
much to the fore and occupy no less than 72 clauses of the royal 
legislation. As to church matters, the most prolific group is formed 
by general precepts based on religious and moral considerations, 
roughly 115. while secular privileges conferred on the Church 
hold ai>out 62. and questions of organization some 20 clauses. 

A consideration of chronological sequence in the elaboration of 


the laws reveals interesting results. The code of Aethelbert is 
almost entirely a list of fines or "compositions” for various crimes, 
and similar lists figure largely in the laws of Hlothhere and Eadric, 
Ine and Alfred. In the codes of Edward the Elder and his succi's- 
sors, however, lists of fines for criminal offences are much less 
prominent, and gradually a new penal system is evolved, based on 
outlawry, confiscation, capital and corporal punishment. 

Fines and compensations throughout the laws are carefully 
graded, in accordance with the social standing of the persons con¬ 
cerned. In early times it would apjiear that the different classes of 
soiiety were more sharply distinguished than they were later. 
From the time of Aethelstan onwards the distinction between the 
theirn or twvlfhymde man (/>., the man with a wergeld of 1,200 
shillingsj and the ccorl or twihynde man {i.e., the man with a wer¬ 
geld of 200 shillings) is the chief dividing line between the classes 
of society. In the arrangements of the commonwealth the clauses 
treating of royal privileges arc more or less evenly di.stributed over 
all reigns, but the systematic development of police functions, 
especially in regard to responsibility for crimes, the catching of 
thieves, the suppression of lawdessne.ss, is mainly the object of 
loth and nth century legislation. The reign of Acthclred, which 
witnc.s.sed the grcate.st national humiliation in English history, is 
also marked by the most lavish expressions of religious feeling and 
the most frequent ap[)eals to morality. Such an analysis of the Old 
Bmglish laws is by no mean.s complete, but W'ill convey some id<!a 
of the trend of stale legislation during the period. 

Derivation.—The ni'Xt question to be ajiproached concerns the 
pedigree of Anglo-Saxon law- and the latter’s natural affinities. 
How far has it been intluenced by non-Germanic elements, espe¬ 
cially by Roman and Canon law? The oldest Anglo-Saxon c;ode.s, 
e.speciallv the Kentish and the West Saxon ones, disclose a close 
relatiun.shij) to the barbaric laws of Lower Gt'rmany—those of 
Sa.xons, Frisians, Thuringiaiis. \Vc find a division of social ranks 
w'huh reminds u.s of the threefold gradation of Lower Germany 
tedi-lings, fnlings, lazzen—Kentish eorls, ceorls, laels), and not 
of the twofold Frankish one (inynmi Fraud, Romani), nor of the 
minute differentiation of the Uiijicr Germans and Lombards. In 
subsequent history there is a good deal of re.semblance between 
the capitularies’ legislation of Charlemagne and his successors on 
one hand, the acts of Alfred, Edward the Elder, Aethelstan and 
Edgar on the other, a resemblance called forth less by direct bor¬ 
rowing of Frankish institutions than by the similarity of political 
problems and conditions. Frankish law becomes a powerful modi¬ 
fying element in English legal history after the Conquest, w'hen it 
w'as introduced wholesale in royal and in feudal courts. The Scan¬ 
dinavian inva.sions brought in many northern legal customs, espe¬ 
cially in the districts thickly populated with Danes. The Domes¬ 
day .survey of Lincoln.shirc, Nottinghamshire, Yorkshire, Norfolk, 
etc., shows remarkable deviations in local organization and justice 
(lagmen, sokes), and great peculiarities as to status (socmen, free¬ 
men), while from laws and a few charters we can perceive some 
influence on criminal law {nidinysvavrk) , special usages as to fines 
(lahslit), the keeping of peace', attestation and sureties of acts 
{frstvrmvn), etc. Hut, on the whole, the importance of the in¬ 
troduction of Danish and Norse elements, apart from local cases, 
is owing chiefly to the conflicts and compromises it called forth 
and its social results; the Scandinavians coale.sced easily with the 
natives. 

The direct influence of Roman law was not great during the 
Saxon period; we notice neither the transmission of important 
doctrines, nor the continuous stream of tradition in local usage. 
Hut indirectly Roman law did exert a by no means insignificant 
inrtuengc through the medium of the Church, which for all its 
insular character, vas still i-icrmeated with Roman ideas and 
forms of culture. The Old English "books” are derived in a 
roundabout way from Roman models, and the tribal law of real 
proiK'rty was deeply modified by the introduction of individual¬ 
istic notions as to ownership, donations, wills, rights of women, 
etc. Yet here also the Norman Conquest increased the store of 
Roman conceptions by breaking the isolation of the English 
Church and opening the way for closer intercourse with France 
and Italy. 
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Folk'fight and Privilege, —It would be useless to attempt to 
trace in a brief sketch the history of the legal principles embodied 
in the documents of Anglo-Saxon law. Hut it may be of some 
value to give an outline of a few piarticularly characteristic sub¬ 
jects. The Anglo-Saxon legal system cannot be understood un¬ 
less one realizes the fundamental opposition between folk-right 
and privilege. Folk-right is the aggregate of rule.s, formulated 
or latent but susceptible of formulation, which can be appealed 
to as the expression of the juridical consciousness of the people 
at large or of the communities of which it is comp<ised. It is 
tribal in its origin, and differentiated, not according to boundaries 
fu*tween states, but on national and provincial lines. There may 
be the folk-right of West and East Saxons, of East Angles, of 
Kentish men. Mercians, Northumbrians. Danes, Welshmen, and 
these main folk-right divisions remain even when tribal king¬ 
doms disappear. The centres for the formulation and application 
of folk-right were in the lOth and nth centuries the shire-moots, 
while the councillors iwitan) of the realm generally placed them¬ 
selves on the higher ground of state ex])ediency. although occa¬ 
sionally using folk-right ideas. The older law of real projx'rty. 
of succession, of contracl.s, the cu.stomary tariffs of fines, were 
mainly regulated by folk-right; the reeves employed by the king 
and great men were supposed to take care of local and rural af¬ 
fairs according to folk-right. The law had to be declared and aii- 
plied by the people it.self in its communities, while the spokesmen 
of the people were the leading men—the r2 eldest thanes or a 
similar quorum. Folk-right could, however, be broken or modi¬ 
fied by special law or .special grant, and the fountain of such 
privileges was the royal power. Alterations and cxccption.s were, 
as a matter of fact, suggested by the interested parties themselves, 
and chiefly by the Church. Thus a privileged land-tenure was cre¬ 
ated—bookland; the rules as to the succession of kinsmen were 
set at nought by concession of testamenfarv' power and con¬ 
firmations of grants and wills; special exem[Jtions from the juris¬ 
diction of the hundreds ancj sjiecial j)rivileges as to levying fines 
were conferred. In time the rights originating in royal grants of 
privilege overbalanced folk-right in many respects, and became 
the starting-point of a new legal system—the feudal one. 

The King’s Peace.—.Another feature of vital importance in the 
history of Anglo-.^axon law is its tendency towards the pre.serva- 
tion of peace. Society is constantly struggling to ensure the 
main condition of its existence—peace. Already in Acthelbert’s 
legislation we find characteristic fines inflicted for breach of the 
peace of householders of different ranks—the ceorl, the eorl and 
the king him.self appearing as the most exalted among them. 
Peace is considered not so much a state of equilibrium and 
friendly relations between parties, but rather as the rule of a 
third within a certain region—a house, an estate, a kingdom. 
This leads on one side to the recognition of private authorities 
—the father’s, the master’s, the lord’s—while, on the other, the 
tendency to maintain pieace naturally takes its course towards 
the strongest ruler, the king, and wo witness the gradual evolu¬ 
tion of stringent rules in respect of the king’s peace. 

The more ancient documents of Anglo-Saxon law show us the 
in^Jividual not merely as the subject and citizen of a certain com¬ 
monwealth, but also as a member of some group, all the fellows 
of which are closely allied in claims and responsibilities. The 
most elementary of these groups is the the association 

of agnatic and cognatic relations. Personal protection and revenge, 
oaths, marriage, wardship, succession, supervision over settlement 
and good behaviour, are regulated by the law of kinship. A man’s 
actions are considered not as exertions of his individual will, but 
as acts of the kindred, and all the fellows of the mae^h are held 
responsible for them. What began as a natural alliance was used 
later as a means of enforcing responsibility and keeping lawless 
individuals in order. When the association of kinsmen failed 
(and it seems to have done so at an early i^eriod in England), the 
voluntary associations—guilds—appeared as substitute.s. The guild 
brothers associated in mutual defense and support, and they 
had to share in the payment of fines. The township and the hun¬ 
dred came in also for certain forms of collective responsibility. 

In course of time the natural associations get loosened and in¬ 
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termixed, and this calls forth the elaborate police legislation of 
the later Anglo-Saxon kings. Regulations are issued about the sale 
of cattle in the presence of witnesses. Enactments about the pur¬ 
suit of thieves, and the calling in of warrantors to justify sales of 
chattels, are other expressions of the difficulties attending peaceful 
intercourse. Personal surely api^ears as a complement of and 
.substitute for collective resixmsibility. The hlajord and his 
hiredmen are an institution not only of private patronage, but also 
of police supervision for the sake of laying hands on malefactors 
and suspected persons. The landrka assumes the same part in a 
territorial district. Ultimately the laws of the loth and iith 
centuries show' the beginnings of the frankpledge a.ssociations, 
which came to act so important a part in the feudal age. 

Hihi-iocrapuy.— Texts.—nomraday Book i, ii (Records Comm. 
iSa.G ; Codex Diplonuitkus Aevi Saxonici i-vi, ed. J- M. Kemble 
(1839-48); !<• Schniul, Gesetze der An^ehacMien (2nd cd., Leipzig, 
1858), with Kood gliKssary; IL Thorpe, Diplomatarium Attf^Ucum; 
Facsimile:, of Ancient Charters, with Inin.s. (1863); A. W. Haddan 
and W. Slubb.s, Councils of Great Britain I~I 1 I (1869-78); Cartu- 
larium Saxonicum (up to 940) ed. W. de Gray Hirth (1885-93); 
J. Earle, Land Charters ((K88); F. Liebcrniann, Die Gesrtze der 
Anf^elsachsen (1003, 1906), extrenielv useful with Irans. and notes. 

Studies :— Sir F. Palgruve, Rise and Progress of the lingUsh Com¬ 
monwealth (2 pt., 1832); H. Marejuardsen, Ober Haft und Biirg- 
schafl bet den Antielsai hsen (185^); K. Maurer, Ober Angelsdchsische 
. . . Rechtsverhiiltnisse, in Kritisehe Vberschau der Dcutschcn Gesetz- 
gebung i, ii, iii (Munich, 1853-56); W. Stubbs, Constil. Hist, of 
England, vol. i (1866) ; 11 . Adams, H. C. Lodge, J. L. Laughlin and 
E. Young, Essays on Anglo-Saxon Law (187O) ; J. M. Kemble, Saxons 
in England (rev., 1S76); I. Jastrow, "Zur Sirafrechtlichen Stellung dcr 
Sklaven,’’ in O. E. Gierke’s Vntersuchungen, i (1878), H, Brunner, 
Zur Kechtsgeschii hie dcr romi\ch-grrmanischcn (Irkundc (1880) ; 
J. r. H. K. Steenstrup, Norntnnnrrnr, iv (1882); Sir F. Pollock, 
“The King’.s Peace” in Oxford Lectures (1890) ; P. Vinogradoff, “Folk- 
land” in the Eng. Hist. Rev. (189O ; Sir F. Pollock and A. W. Mait¬ 
land. Hist, of Eng. Law (1898); F. Seebohrn, Tribal Custom in 
Anglo-Saxon Late (1902) and The English Village Community (new 
ed., 1926) ; H. M. C’hadwitk, Studies on Anglo-Saxon Institutions 
(ir> 05 ): F'. W. Maitland, Domesday and Beyond (1907); P. Vino- 
gradnff, “Romanti.’srhe Einfliisse im Angelsiichsi.schen Recht: Das Buch- 
land,” in 11 . II. Fitting, Melanges, and “The Transfer of Land in 
Old Engli.sh Law.” in Harvard Law Review (1907); F. L. Atten¬ 
borough, Laws of the Earliest English Kings (1922) ; A. J. Robertson, 
Laws of the Kings of England from Edmund to Henry I (1925). 

(P.’Vi ; A. J. R.) 

ANGLO-SAXONS. The term “Anglo-Saxon” is commonly 
applied to that period of Engli.sh history, language and literature 
which preceded the Norman Conquest. It goes back to the time 
of King Alfred, who seems to have frequently used the title rex 
.Anglorum Saxonum or rex Angul-Saxomitn. The origin of this 
title is not c|ui(e clear. It is generally believed to have arisen from 
the final union of the various kingdoms under Alfred in 886, 
Bede (Hist. Reel, i, 15) .states that the people of the more north¬ 
ern kingdoms (East Anglia. Mercia, Northumbria) belonged to 
the Angli, while those of Essex, Sussex and Wessex were sprung 
from the Saxons (q.v.). and those of Kent and southern Hamp¬ 
shire from the Jutes (q.v.). Other early writers, however, do not 
observe these distinction.s, and neither in language nor in custom 
do wc find evidence of any appreciable difference!^ between the 
two former groups, though in custom Kent presents most remark¬ 
able contrasts with the other kingdoms. Still more curious is 
the fact that West Saxon writers regularly speak of their own 
nation as a part of the Angelcyn and of their language as En.glisc, 
while the West Saxon royal family claimed to be of the same 
stock as that of Bemicia. On the other hand, it is by no means 
impossible that the distinction drawn by Bede was based solely 
on the names Essex (East Seaxan), East Anglia, etc. We need 
not doubt that the Angli and the Saxons were different nations 
originally; but from the evidence at our disposal it seems likely 
that they had practically coalesced in very early times, perhaps 
even before the invasion. 

See W. H. Stevenson, Asserts Life of King Alfred (1904, pp. 148 
seq.); H. Munro Chadwick, The Origin of the English Nation (1Q07); 
also Britain: Anglo-Saxon. (H. M. C.) 

ANGOLA. Angola is the general name of Portuguese pos¬ 
sessions in West Africa south of the equator. TTie name (a Por¬ 
tuguese corruption of the Bantu Ngola) is sometimes confined to 
the 105 mi. of coast, with its hinterland, between the rivers Dande 
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and Kwanza; hut is ofTiciall}’ a|)f)lio(J to the whole colony situated 
south of the Congo save for the enclave of Kabinda (Cabinda; 
which, however, is administered as part of Angola, It extends 
about r,ooo mi. along the roast from thi* ('ongo (0"' S., 12" E.>. 
its northern fr<m(ier for 80 mi., to the mouth of the Kunene 
(Cunene ) river (17"’ j8' S., i i 50' K.j. From the Congo the 
frontier goes due east to the Kwango riv'er. The eastern boundary, 
rlividing Angfila from the Itelgian Congo and Harotseland (in 
Northern Kho(|esia;, is higlily irregular. Angola’.s border towards 
South-West Africa, somewhat south of 17'' S. lat., was demar¬ 
cated jointly in jcjjH by the I’ortuguese and Union of South 
Afrira governments. Hy the convention of July 12, 1927, Por¬ 
tugal (cded a small area south of (he Congo, near Matadi, for 
laying the Uoma-Leopoldvillc railway; Belgium gave in exchange 
ahr)Ut 1,158 sfi rni. of the Bota cle Dilolo, the Congo frontier pass¬ 
ing behind and almost parallel to the river Luao. This assisted 
the construction of tlie Angola-Katanga railway. The arc*a is 
ahoul .;H).226 srpmi. The population aca ording to the 19.40 census 
was .5,758,010 im hiding 44,083 Furopeans, all Portugucese cxcejit 
C.57.5 C 5 Hr ()<‘rmans). 

Phyttical Features.— The coast is for the most part flat, with 
occasional low clitts of red .sandstone. Creat Fish bay (hm Bahia 
dos Tigres), a little north of the Ang<da-South West Africa 
frontier, is the one deep inlet. Fartlier north are Port Alexander, 
Little. Fish bay and Uobito bay, while shallow'er bays are nu¬ 
merous. The s[)arscly watered, sterile coast {clain extends 30 -TOO 
mi. inland. Tin* gre-at central plateau of Africa is approached by 
a series of irregiil.ir terraces, covered wdth luxuriant vegetation. 
WalcT is fairly abundant, thougli in (be dry season obtainable- only 
by digging in the .sandy bc-ds of the rivers. The plateau, of altitude 
4,000 to 6,000 ft., consists of wi ll-watered, wide, rolling plains and 
low' hills with siaiity vegetation. In the- cast the tableland falls 
away to the basins of the Congo and Zambezi; to (be south it 
mergiss into barren saiuly dc-sc-rt. 'I'lie numerous westward rivers, 
.save the Kwanza and Kunene (c/cy.r.), are unimportatU. The moun¬ 
tain chains, edging or dominating (lie plateau rim generally paral¬ 
lel to the coast, as 'Fala Miigongo (4,-400 ft.), Chella and Vi.sseiua 
( 5,250 ft. to 6.500 ft.). In the dislriit of Benguela an- the high¬ 
est points of the province, viz., Lovili (7.780 ft.), in 12" 5 ' S., and 
Ml. F.longa (7,55 j ft.). South of tlie Kwanza is the volcanic 
mounttiin Cac ttlo-Cabaza (3,300 ft ). From the tahleland the 
Kwango and many other streams llow^ north to join the Kasai 
(one of the largest allluents of the Congo), which, in its upper 
course, forms for fully 300 mi. the- Ixnmclary between Angola and 
the' ('ongo state*. In (be soutlieasl (he rivers flow to the Zambezi 
or. like' the Ok.avango, drain to Lake- Ngami. 

Geology. —'I'he central ])la(eau consists of ancient crystalline 
rocks with granites ovi-rlain liy untossiliferous s.nruls(ones and 
conglomerates considi-red to he of Pal.u-ozoic age. The outcrops 
are largely hidden under laterite. The median zone of hills [virallel 
with the imast is eomp«)secl largely of cryst.dline rocks with gran¬ 
ites and some Palaeozoii unfossiliferous rocks. The littoral zone 
contains (he onh' fossilifercuts strata; they are of Tertiary and 
Cretaceous age-s, the latter rocks resting on a reddish sandstone of 
older date. The- Cretaceous rocks of the Dombe Crande region 
(near Bengm-la) are of Albion age- and belong to the Acantho- 
itros mamilhiri zone-. The beds containing Schloenbachia infiata 
are referable to the Gault. Terti.iries are met wdth at Dombe 
Grande. Mi^ssamecles and near Luanda. The .sandstones with 
gypsum. roj)per ami suli^lnir of Dombe may be* Triassic. Recent 
eruptive rocks, m.iinlv ba^.dts, form a line of hills almost bare of 
vc-getation bt-tvve-en Benguela and Mos.samedes. Nepheline basalts 
and lii>arit('s occur at Dombe Grande. Gum co{)al occurs in quan¬ 
tity in some su}>erficial rocks. 

Climate. —With the exception of the district of Mo.s.samedcs. 
the coast plains are iinsiiited to Eurojxans. In the interior, above 
3,300 ft.. temiH'rnture and rainfall, together with malaria, de¬ 
crease The I'lateau climate i.s healthful and invigorating. The 
mean annual temjH'rature at Sao Salvador do Congo is 72.5*’; 
at Luanda. 74 5*". and at Caconda, 67.2'^’. The prevailing wdnds 
are w'esl, southwest and south-soiithwTst. The ccvol season lasts 
from June to September; and the rainy, from October to Mav; 


the heaviest rainfall occurs with storms in April. 

Flora and Fauna. —As far south as Benguela the coast is 
rich in oil-palms and mangroves. In the north are dense fore.sts, in 
(he .south, towards the Kunene, regions of dense thorn scrub. Rub¬ 
ber vines and trees are abundant, but have been reduced by the 
ruthles.sness of native collectors; the commonest arc various root 
rubbers, notably Ctirpodinus diylorrhiza; Lcmdolphias are also 
found. Coffee, cotton and (iuinca pepper arc- indigenous, and 
tobacco flourishes in several districts. Among timber trees are 
the tacula ( I'frrocarpus tifictoriu.s) , which grows to an immense- 
size, its wood being blood-red in colour, and the Angola mahog¬ 
any. The bark of the musuemba {Albizzia coriaria) is used in 
tanning leather. The rnulundo bear.s a hard green-shelled fruit 
like a cricket ball, with scarlet pi[)s like a pomegranate. The fauna 
includes lion, leopard, cheetah, elephant, giraffe, rliinoceros, hip¬ 
popotamus. buffalo, zebra, kudu and many other kinds of ante¬ 
lope, wild pig, ostrich and crocodile. Among fish arc the barbel, 
bream and African yi*llovv hsh. 

Inhabitants.—Tlie great majority of the inhabitants are of 
Bantu-Negro slock mixed in the ("ongo district with the pure 
Negro. In (he south-east are va¬ 
rious tribes of Bushmen. Bantu- 
Negroes includt- the Ba-Kongo 
(Ba-Fiot) in the north, and the 
Abunda (with Lortugue.se admix¬ 
ture) (Mbunda, Ba-Bundo). in 
the centre. The Bangala, west of 
tlie u])per Kwango, must not be 
confounded with the Bangala of 
the- middle Congo. The Ba- 
Lunda inhabit tlie Lunda district. 
I'he Mushi-Kongo and other 
divisions of the Ba-Kongo vve-re 

BY COURTSSY or TMI rncups-sTOKts FUND Chfistian in the i6lh and 1716 
A NATIVE MUSICIAN OF ANGOLA ...i.fufies p„..Mi,lv hUT, aiul 

Tho African races arc fond of music, . ' r • t 

and some of their musical instruments, tocy USe crmitl.X'CS as fc'tl.stl 
though primitive in construction, pro- eharms or as svmbols of power 
duco tones of haunting sweetness 

or Christian name arid is dubbed clom or dona. l'etishi.sm is the 
jirevailiiig religion throughout the province. I’he natives have 
usually small simjile huts, used for sleeping; tlic- day is spent in 
an open sjiace in front of Ihe hut iirolectc’cl from the sun by a 
roof of p.ilm or other leaves. Native languages reduced to writing 
are Kisi Kongo (in the north), Kinibundu (north central), Um- 
bundu (highlands east of Lobilo) and Luchazi (south). A con¬ 
siderable mulatto population, growing in number and importance, 
is settled mainly in the coast areas. 

Administration and Government. —Angola is governed 
under the C’olonial act of July 1930, completed by the Colonial 
charter of Nov. 15, 1933. governor-general aigiointed by the- 
Lisbon government and responsible to the coloni.il minister ha.'^ 
powers granted expressly for six-cific matters of administration. 
He is advised by a council of ten (five officials and five Lortu- 
guese nationals elected by recognized economic organizations). By 
the decree of May 1034 colony is divided into the five prov¬ 
inces of Luanda. Malange, Benguela, Bie and Huila. The prov¬ 
inces arc further subdividi-d into the administrative districts of 
LuEinda, Benguela. Bit-, Congo, Cuanza-Norte, Cuanzji-Sul. Huila, 
Lunda, Malange, Huarnbo, Mos.samedes. Moxico, Zaire and Ka- 
bincla. (Lunda is part of the old Bantu kingdom of Muata Yanvo.) 
Each di.striel is divided into civil tircumscriptions, each under an 
administrator who is resident magistrate. In each circumscription, 
respon.sililc to the administrator, arc “chefes do posto,” responsible 
for outlying posts. The local council acts except in such matters 
as are reserved to the national assembly of the republic, or in 
general measures aflecting more than one colony. ProvinciAil juntas 
and other minor local bodies with limited powers, also exist. 
(Jen. Norton dc Matos, high commissioner 1921-24. initiated a 
scheme with development of communications, immigration of Por¬ 
tuguese settlers, sunerxision of foreign immigrants, introduction 
of Portuguese municipal institutions, inclusion of the Congo cus¬ 
toms .scrx’ice in that of .Angola, thus unifying the colony, pro- 
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prcssivc native policy, health services, improved miHtar>' organiza¬ 
tion. education—especially technical education—scientific services, 
strict supervision of concessions, regulation of religious missions 
and the raising of loans. This policy, since de Matos’ resignation, 
has only been partly carried out. A commission has been ap¬ 
pointed to assist the natives, mainly medically, and technical staffs 
arc being improved. Angola constitutes a judicial district, with 
nine subdivision.s, each in charge of a judge of first instance. 
There is an appeal court at Luanda. 

Ecclesiastical.—The colony forms a diocese of the Roman 
Catholic Church, in the province of Lisbon. This church began 
work at Sao Salvador in 1491, and controlled all educ.ational ac¬ 
tivities till 190S. Since 1S52 the Society of the Holy Ghost has 
carried on work in the Bengucla district. The Society of the 
Sacred Heart has a station at Huila. in the Mos.samedes district, 
and some mission schools. The Baptist Mis.sionary seniety has 
headquarters at Sao Sah ador. The American Methodist Episcopal 
l oreign Mi.s.^-ionarv socictv works in the Luanda district, and the 
('anadian and American Congregational Churches and the Ply- 
nioulh Brethren Mission in the highlands cast of Lobito b;iy. In 
the Mossainedt's district are stations of the South Africa General 
Mission and the Swiss Mission. The missions have schools, c.spc- 
cially for agriculture. 

Military Forces.—The military force in 1CJ45 comprised 112 
officers and 2.440 enlisted men, including joo Europeans. 

Public Instruction.—There are about 125 primary schools, 
including muniiipal and priv ate st hoofs, one seminary under a 
mission at Huila, two .secondary schools and 14 professional and 
technical schools. Mixed iirimary schools for whites exist at Ma- 
lange, Cangoma, Moiiongue (in the Cubango district). Silva 
I’orto and at Humpata, the last having been doubled in size. 
About 6,200 pupils attend Angolan scliools. Native education is 
almost entirely in the hands of missions. A decree of 1921 pro¬ 
hibits teaching of native languages and printing of b(j()ks of re¬ 
ligion or instruction in native languages. This has been so far re- 
la.xed as to allow of the i)riiUing of a few books bilingually—in 
I’ortuguese and a native language. 

Health—Sleeping sickness appears cs[)ccially in the north¬ 
east and on the coast between Loliilo and Benguela. Common 
diseases are malaria, hookworm, srnalljmx, lepro.sy, elephantiasis 
and goitre among the worntm of the uplands. There are hospitals 
.'It Luanda and otlier coast towns, and several mission hospitals. 
A “travelling health mission” in tlic Congo district began work 
in 1927 for Malange and Marimba; another w;is being prepared 
for Zaire, Congo and the Kabinda enclave. There is a special 
fund for medical assistance to natives. 

Chief Towns.—Luanda (Sao Paulo dc Luanda), an excellent 
])ort and the capital of Angola is 8" 48' S., 13'^ 4' E.. on a bay 
ijetween the rivers Bango and Kwanza. The hay, protected from 
tiic surf by a long narrow isl.md of sand, is backed by a low 
.sandy cliff which sweeps sharply southward to a bold point 
crowned by Ft. Sao Miguel. The hay has silted up considerably. 
Extensiv'c port works under construction in 194; included a sea 
wall more than a mile long and a (juay i.ooo ft. long and 500 ft. 
wide, at which five large va'ssels will be able to berth. The har¬ 
bour Was to be dredged to provide 75~8o ac. of a depth of 40 ft. 
or more. The city is divided into an u])per and lower town, w-iih 
the offices, governor’s residence, bishop's palace and hospital 
in the upper town. Most European houses an* large stone build¬ 
ings of one story with red tile roofs. Luanda possesses a meteoro¬ 
logical observatory’. 

The city, pop. (1940) 61,028, was founded in 1576, and except 
between 1640 and 1648, when it was occupied by the Dutch, has 
always been in Portuguese possession. It was the chief centre of 
the slave trade between Portuguc.se West Africa and Brazil but 
suppression of that trade caused depression for a time. There is a 
regular service to Lisbon (16 days), Liverpool and Hamburg. A 
larger European element exists there than in any other plaic on 
the west coast of Africa. It is connected by submarine cables 
with Europie and South Africa. There arc two radio stations. 
Fully half the import and export trade of Angola passes through 
Luanda. In 1927 it was announced that the rapitnl was trans¬ 
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ferred to Huambo, a modern tow’n created by the Benguela rail¬ 
way, 266 mi. from the coast, but the transfer had not taken place 
in 1945. Huamho is an important administrative, trading and 
railway centre, with wiredcss station and aerodrome. 

Lnhito, 20 mi. north of Bi'iigucla, was foundc'd in 1905. be¬ 
cause its bay was chosen as the terminus of the Benguela railway. 
It has about i.oOo ac. of anchorage. Port facilities are such as to 
permit six steamers to discharge cargo direct. Lobito is connected 
with Benguela by a railway through Katumbeliri, a town at the 
mouth of the river of the same name, and the sea terminus of an 
ancient route from the heart of Central Africa through Bie. Old 
Benguela is a town about 120 mi. north of Lobito bay. 

Oilier chief towns arc, in the district of Congo; Kabinda, a 
good port and capital of the district; Landana, a port north of 
the Zaire; Sao .Salvador do Congo (pop. 2.965), an ancient 
town, capital ol the old kingdom of Congo, and formerly called 
Bonza Congo, 1.840 ft. above sea level, and about 160 mi. inland, 
and Joo mi. S.E. of Noki in 6' 15' S. Only scanty ruins remain 
of the caihedral of the 16th century. The stone of the city walls 
was u.secl reienil)' lo build government offices; a fort was built 
about I<850. Ambrizette is a small port south of the Zaire river; 
Noki is at the head of navigation on the .south bank of the Congo 
and takes large ships. In the district of Laancla; Amhriz. at the 
mouth of the Lojc river, in 7" 50' S., 13" E., some 70 mi. N. of 
Luanda, lies within the free-trade area of the conventional Congo 
basin and exports rubber, gum. coffee and copper; its population 
is 2,196. .Ambaea in the district of tTianza Norte, east of Luanda, 
and connected with it by railway, in a fertile agricultural district; 
Cazungo, lapita! of the be.st coffee district; Hondo (pop. 645), 
a commercial towm on the right bank of the Kwanza, communi¬ 
cating with Luanda by steamer; Novo Redondo, a small port 
south of Lu.anda. In the district of Benguela; Benguela (Sao 
Felipe dc Benguela) cajiilal of the district, on a bay of the same 
name, in 12“ 35' S., 13“ 20' E., wm.s founded in 1617 by the Por- 
tugue.se under Manoel Cerveira Pereira. It was long the centre of 
the slave trade lo Brazil and Cuba, but ha.s now greatly declined. 
The anchorage, about two miles from the town, i.s an open road¬ 
stead. Pop. 14.243. includes 1.461 whites. A short way beyond 
Benguela is Bahia Tarta, where salt is manufactured and sulphur 
exe.ivaled. Caconda, southwest of Benguela, (ai a plateau, is a 
cijmmercial centre; Bie, cast of Benguela, is capital of the fertile 
and htfalthy flistriet of the s.ime name, and a large caravan cen¬ 
tre; Knngomba, the residence of the former kings of Bie, is a 
large town; Catumbela is a port north of, and near, Benguela. In 
the district of Mossamedcs: Mossamedes, capital of the district, 
on the south side of Little Eish bay (Bay of Mossamedcs or 
Angra do Negro), is a healthy port, with a harbour affording ex¬ 
cellent anchorage (pop. 4.(>26). A railway (154 mi. in use) starts 
from the harbour and crosses the semidesert coast region to the 
fertile Chela plateau. Mossamedes is the headijuarters of an im¬ 
portant fishing industry. Porto Alexandre is south of Mossa¬ 
medcs. In the district of Huila: Humpata, capital of an elevated, 
very healthful and fertile district, recently created out of the 
territories of Mossamedes, capable of growing European plants, 
is about 95 mi. N.E. of Mossamedes, w’ith Dutch settlers, and 
produces cereals and toliacco. The capital of Malange district is 
Malange. pop, 5,299, about 75 mi. from Ambaea. 

Financial. —The ordinary budget of 1943 balanced at 313,- 
.670,000 angolares (one angolarc —Portuguese cscuclo = .04 cents 
U.S., 1945), although ex{)cnditure generally exceeds revenue. Chief 
sources of revenue are native hut taxes about 33%; customs 
27*^0; and government enterprises 22-23%. Chief expenditure 
items are administration 20%; defen.se 16-18%,; government 
works 23%; debt service 10% ; education 4%; other social serv¬ 
ices 10%. 

Public debt in 1943 was 1.043.612,754 angolares ($41,744,51(f). 
A considerable portion of this had been incurred for capital de¬ 
velopment. 

Commerce. —^Trade statistics for 1943 indicated imports of 
328.126,702 angolares and exports of 480,353,049 angolares. 
Chief articles of import were textiles, foodstuffs, manufactured 
steel and iron goods and wine. Chief exports were coffee, maize, 
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sugar, diamonds, fish, palm oil and wax. 

About five-eighths of the trade is with Portugal, the mother 
country furnishing about half of the imports and purchasing 
three-quarters of Angola’s exports. Goods imported from Portu¬ 
gal have 0 o% reduction in Angolan import duties. Exports from 
Portuguese colonies enjoy 50% reduction in tariffs in the Portu¬ 
guese market. F’ortuguesc shipping is also favoured by a 10% 
differential in the export tax when carried in Portuguese bottoms. 

Ports and Shipping. —Henguela, Lobito, Luanda, Novo Re¬ 
dondo, Mo.ssamedes and Amboim are the chief ports along the 
coast, although some shipping lakes [ilacc at Ambriz, Great Fish 
bay and Ambrizette. Normally there is regular steamship com¬ 
munication between Portugal, England, Germany, from Lobito 
and from Capetown; Li.sbon and Southam[)ton from Lobito. The 
Portuguese line which carries the bulk of the cargo is subsidized 
by the Portuguese government. Room for development exists. 
Plans are being made for improvement of facilities at Novo 
Redondo and Benguela. New improvements have been made at 
Luanda. In 1037, ships called at Lobito. 

Communications.—Railway mileage in the colony totals 1,442 
mi. Five lines run inland from the coast. The most important 
line is the Benguela railway, S37 mi. from Lobito to its connec¬ 
tion with the Katanga lines at the Belgian Congo frontier. Begun 
in 1904, it was completed in iqjS. It was prolonge<I, following 
the (‘xdiange of i,isH sq.mi. fBota dc Dilolo) for one sq.mi. of 
Belgian Congo territory at the mouth of the Congo. It is stand¬ 
ard gauge (,C fi"). thereby permitting through shipment to Bel¬ 
gian Congo, to Portuguese East Africa and to South Africa by 
connecting lines. StTvice is thus ext (‘ruled to Bcira (Lobito to 
Beira, 2,920 mi.), and to Louren(;o Marc|ues (3,2(;5 mi.). The 
railw^ay is operated by an English firm. The Luanda-Ambaca- 
Malange line (304 mi.) of i-m. gauge w'as bt'gun in 1887 as a 
trans-Africa r:iil\va>’ to Moz.imbiriue. The scheme W’as abandoned, 
however, w'hen th(“ line reached Ambaea, 225 mi., in iH()4. The 
line, said to have been th<* most expensive road to construct in 
troi>i(:nl Africa (£8.942 per mi ) was bought by the government 
in 1918. The Amlroim line (.bo-m. gauge) is 70 mi. in length. 
The line inland from Mos.sanu'des to the Chela mountains is 154 
mi. in length. The line from Cino (.60-m. gauge) extends inland 
j() rni. 

There are 22,708 mi. of primary roads and 20,713 mi. of 
secondary roads. 

Tele-communications. —Land telegraph lines extend 8,112 

mi. and telephone lines 3,500 mi. Cables connect Angola with 
Europe and South Africa. There are 12 radio stations. 

Industries. —The mo.st imfrortant industriesin 11)45 were palm 
oil. whale oil, fish oil, resin and derivatives, milling of cereals, 
salting fish, pr(*serving meat and sugar production. The sugar in¬ 
dustry employs 200 Europeans and 9,000 natives, in .seven fac¬ 
tories near the Dande river, at Catumbcia, Bom Jesus, Novm Re¬ 
dondo. Dombe Grande and Quissol; the output is 35,000-40,000 
tons per annum. Fishing is an imjiortant occupation. There is a 
whaling station at Mossamedes (Porto Amelin). Soap is made in 
Luanda and Benguela for local use and for ex])ort to Belgian 
Congo and S. Thonu^*. More than 25.000 tons of salt, mainly to 
preserve fish, are produced annually. Several factories produce 
vegetable fibre. Other industries are ceramic.s, britk and tile¬ 
making; carpentrx’ and joinery, practised on a large scale, es¬ 
pecially wagon-building; saw-milLs; tobacco, with two modem fac-. 
lories in Luanda, local growths being mixed with imported; 
foundries, the best being that of the state railways. 

There appeared to be a good future before such industries as 
tanning, production of milk products, lime, paper pulp, rubber 
products, iron-working, etc. There are several deposits of guano. 
Ochres, chalks, mariiles and limestones are known, and would 
replay working. 

Agriculture. —Angola is primarily an agricultural country. 

l t. s rang(' of altitude.s enablc.s it to produce crops of both the 
tropical and the temperate zones. Coffee is the principal export 
( 20,000 tons. t()4i), the chief market being Portugal where it en- 
jovs a preferential tariff. Four tNTaes are grown, the best being 
that of Novo Redondo. Maize is an important crop, being growai 


I almost entirely by the natives (1,195,000 ac., 1938), chiefly in 
Benguela and about Luanda. Coco-nuts are grown haphazardly in 
the north. About 4,000 tons w^ere exported in 1941. Production, 
if undertaken scientifically, could be increased. Other oil produc¬ 
ing seeds are castor beans, grown almost exclusively by the na¬ 
tives, chiefly in Benguela, Bi6, Malange and Huila (3-750 tons 
exported in 1940); palm kernels collected by the natives from the 
palms along the coastal fdain; peanuts, used chiefly as a native 
food crop (20,014 ac. in 1939); and sesame, also used as a native 
food crop. Cotton is grown in Mossamedes, Amboim and Bcn- 
guela (150,588 ac., 1939), but is of poor quality; wheat has done 
well on the Benguela plateau, in Malange, and in Huila (20.000 
ac., 1939); potatoes, rice, peas, beans and other vegetables are 
commonly grown on the high lands; the agricultural station at 
Bie has proved that rye, oats and barley can do well on the high 
lands; cocoa docs well in Kabinda and yiarts of Amboim; manioc 
is cultivated almost everywhere by natives; bananas thrive every¬ 
where. except in the highest parts of the south; tropical fruits, 
such as pineapples, guavas and pawpaws, do w-ell almost every¬ 
where; almost all the fruits of Portugal are successfully grown 
on the high lands. Tobacco, of rather inferior quality, is grown. 
Sugar cane is one of the most important products of the province, 
about 40,000 tons of sugar being produced in 1941. Some fac¬ 
tories have modern machinery. Rubber is found in the interior of 
Benguela, and is the basis of trade with the natives. There are 
po.ssibililies of the cultivation of flax, especially on the southern 
plateaus. Fine timber (272.000 sq.mi.), principally hardw-oods, 
exists hut transportation to cxiiloit this resource is lacking. The 
chief w'oods arc ironwood, rosewood, kusa and blackwood. 

Government agricultural stations exist at Luanda and elsewhere 
in the interior. 

Minerals.—Thick beds of copper, probably outcrops of the 
Katanga mines of Belgian Congo, are found at Bembe. Other de- 
yiosils are found in Mossamedes, CJuibela, and on the Cuvo. Iron 
is known in many yiarts. chiefly at Ociras (on the Lucalla affluent 
of the Kwanza) and in Bailundo. It is believed that about 2,000,- 
000 tons of ore are available. Concessions for petroleum and 
asphalt were grantee! to British syndicates. Mineral salt is worked 
by natives in several yilaces. e.f’., Quissama. Holo and Jinga. Gold 
occurs in Lomhijc and Kassinga, lead at Caxibo and lignite in 
the valb'v of the Kw-anza. Coal is found at Calucala, Quilungo. 
Hondo and on the Benguela plateau. This coal, of high volatile 
content, is exported (28.S65 tons, 1940) while ordinary coal is im¬ 
ported. Diamonds are worked in Lunda under concession from 
the government which shares in the profits. Production was 787,- 
000 carats in ic)4i. Other minerals are .silver, manganese and 
suly)hur. 

Stock-raising.—Excellent grazing land exists in m.iny parts of 
the colony. Forage is also available, but tsetse fly is prevalent 
in many districts. Veterinary stations at Huila :ind Humpata as¬ 
sist in imyiroving stock. Portuguese and French merinos were 
imyiorfed for improving the wool-producing stock. Persian black¬ 
heads from South Africa were introduced for mutton. Good cat¬ 
tle, horses and donkeys wer(.* introduced (2.000,000 cattle). Goats 
are second only to cattle in number (600,000 head). Pigs num¬ 
ber 350.000 (1935). British firms obtained extensive cattle-raising 
concessions in the vicinity of the Benguela railway. Production 
of honey and beeswax is almost entirely in native hands. The ex¬ 
port of beeswax was about 1,377 tons in 1941. (H.Bp.; P. W. 1 .) 

HISTORY 

The Portuguc.se established themselves on the west coast of 
Africa towards the close of the 15th centurxy the river Congo 
and the whole coast line of .Angola being discovered by Diogo Cam 
or Cao in 1482, and the three following years. He erected a stone 
pillar at the mouth of the river, which accordingly took the title 
of Rio de Padrao. and established friendly relations with the na¬ 
tives, who reported that the country was subject to a great mon¬ 
arch, Mwani Congo or lord of Congo, resident at Bonza Congo. 
The Portuguese were not long in making themselves influential 
in the country*. Gongalo de Sousa was dispatched on a formal 
embassy in 1490; and the first missionaries entered the country* in 
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his train. The king was soon after baptized and Christianity was 
nominally established as the national religion. In 1534 a cathedral 
was founded at Bonza Congo (renamed Sao Salvador), and in 1560 
the Jesuits arrived with Paulo Diaz dc 
Novaes. Of the prosjierity of the country 
the Portuguese have left the most glowing 
and indeed incredible accounts. It was, 
however, about this time ravaged by canni¬ 
bal invaders (Bangala) from the interior, 
and Portuguese influence gradually de¬ 
clined. The attention of the Portuguese, 
moreover, was now turned more particu¬ 
larly to the southern districts of Angola. 

In 1627 the bishop’s seat was removed to 
Sao Paulo de Luanda and Sao Salvador 
declined in importance; but in the iSth 
century, in spite of hindrances from Hol¬ 
land and France, steps were taken towards 
re-establishing Portuguese authority in the 
northern regions. Until the “scramble for 
Africa” began in 1884, however, they 
possessed no settlement on the coast to 
the north of Ambriz, which was first oc¬ 
cupied in 1855; but in 1884-85 thev sue- ^ chief of angola 
ceeded in securing the southern shores of fh?”n:uve^Wb«!" their 
the estuary of the Congo (.see Congo Frhe administration u ' supor- 
State). The last of the native princes of 
Congo who had real authority was a poten- oo''«''nmeni 
tate known as Dom Pedro V. He was placed on the throne in 1855 
with the help of a Portuguese force, and reigned over 30 years. 
In 1888 a Portuguese resident was stationed at Salvador, and the 
kings of Congo became iiensioners of the government. 

The first governor sent to Angola was Paulo Diaz, a grandson 
of Bartholomew Diaz, who reduced to submis.>iion the region south 
of the Kwanza nearly as far as Bcnguida. The city of Luanda 
was founded in 1576, Benguela in 1617. From that date the sov¬ 
ereignty of Portugal over the coast line, from its present southern 
limit as far north as Ambriz (7° 50' S.) has been undisputed 
save between 1640 and 1648, during which time the Dutch at¬ 
tempted to expel the Portugue.se and held possession of the ports. 
While the economic dcveloimient of the country was not en¬ 
tirely neglected and many useful food products were introduced, 
the prosperity of the province was very largely dependent on 
the slave trade with Brazil, which was not legally abolished until 
1830 and in fact continued for many years subsequently. 

Agreements concluded with the Congo Free State. Germany and 
France in 1885-8O (modified in details by subsequent arrange¬ 
ments) fixed the limits of the province, except in the southeast, 
w'here the frontier bet ween Barotscland (in Northern Rhodesia) and 
Angola was determined by an Anglo-Portuguese agreement of 1891 
and the arbitration award of the king of Italy in 1905 (see 
Africa: History). Up to the end of the igth century the hold of 
Portugal over the interior of the iirovince was slight, though its 
influence extended to the Congo and Zambezi basins. The abolition 
of the external slave trade proved very injurious to the trade of 
the seaports, but from i860 onward the agricultural resources of 
the country were developed with increasing energy, a work in 
which Brazilian merchants took the lead. After the definite par¬ 
tition of Africa among the European powers, Portugal applied 
herself with some seriousness to exjiloit Angola and her other 
African possessions. Nevertheless, in compari.son with its natural 
wealth the development of the country has been slow. Slavery' 
and the slave trade continued to flourish in the interior in the 
early years of the 20th century, despite the prohibitions of the 
Portuguese government. The extension of authority over the in¬ 
land tribes proceeded very slowly and was not accomplished with¬ 
out occasional reverses. 

Germany has for many years looked upon Angola as a field of 
economic and ultimately political penetration. A treaty with 
Great Britain negotiated in 1913-14 recognized German economic 
interests as supreme in the greater part of Angola. The outbreak 
of World War I prevented the signature of this treaty, while the 
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loss of South-West Africa, conquered by General Botha in 1915, 
deprived Germany of a base for penetration. Nevertheless Ger¬ 
man influence and trade within the colony w’as maintained. Ger¬ 
man residents formed the largest European group in the colony, 
other than the Portuguese. 

Native Policy. —A Native Affairs department was created in 
1913. Various reforms were effected but under the decree of 1914 
the principle of compulsory labour was maintained. Natives not 
habitually employed were placed at the disposition of colonists 
and merchants by the go\'ernment, the officials of w'hich fre¬ 
quently took an active part in the recruitment of labour until the 
repeal of the act in 1922. By the decree of Nov. 29, 1922, chiefs 
were authorized to receive payment for assistance to labour re¬ 
cruiters. Complaints of official support of labour recruitment con¬ 
tinued and under the Native Labour code of 1928, officials, while 
authorized to facilitate the operation of all persons seeking to 
recruit labourers, were limited to pointing out suitable places for 
recruitment and to giving advice. The law also restricted forced 
labour to public purposes. Officials were specifically forbidden to 
accompany recruiters and to supjily them with police. Gifts to 
native chiefs by recruiters W'ere discouraged. The Colonial char¬ 
ter of Nov. 15, 1933, prohibited official intervention in aid of re¬ 
cruiting. The right to promote “educational” management of la¬ 
bour was maintained, however. The charter reaffirmed authority 
to requi.sition labour for public works and for the production of 
marketable crops. The law also contained provisions for establish¬ 
ing minimum wages, w-elfare conditions and labour inspections. 
The law, however, remained to be implemented by local regula¬ 
tions. The forced labour convention of the International Labour 
Office had not been ratified by Fortugal. 

The colonial government, under the law of 1935, requires every 
male to work five days per year on public utilities, usually roads. 
The exten.sive system of roads in Angola is principally due to this 
use of native labour. Such labour can be commuted for a cash 
payment. This retjuirement is in addition to the obligation to pay 
a native hut-tax set on all males over 16. This tax, which varies 
from section to section, is apparently based on the amount of 
wages established for contract labour. The average tax is about 
100 to 108 angolares (!f;4-$4.32) per year or about the equivalent 
of wages for 100 days’ labour. 

Scarcity of labour has been accentuated by fluctuations in the 
native population, by the onerous conditions of contract labour, 
by which native men are often moved long distances from their 
homes, and by voluntary natice migration to British Africa, par¬ 
ticularly Northern Rhodesia and the Union of South Africa. Na¬ 
tive population estimated at 5,378.923 in 1846 had fallen to 4,777,- 
636 in 1900 and to 2.438.411 in 1925, after which time it fluctu¬ 
ated betw-een 2,500,000 and 3,000,000 (1927—2,937,665; 1930— 
2.503J94; i934""3,147.045; 1938—2.622,808). Of the 1940 popu¬ 
lation of 3,738.010, native men numbered 1,733,328 while the 
women numbered 1,932,501. 

BruMO(;u\i*iiv.—J. J. Monteiro, Angola and the River Congo 
(1875); Vi-scount tie Paiva Man.so, Histvria do Congo . . . (Docu- 
nienloi) (1877); A Report of the Kingdom of Congo (1881), Eng. 
trans., with notes by Margarite Hutchinson, of Filippo Pigafetta’s 
Relatione del Reame di Congo (159O, a book founded on the state¬ 
ments and writings of Duarte Lojjez; E. dc Vasconcellos, As Colonias 
Portuguesas (1896-97); Rev. Thos. Lewis, “The Ancient Kingdom of 
Kongo” in Geographical Journal, vol. xix, xxxi (1902 and 1908) ; The 
Strange Adventures of Andrew Baitell of Leigh in Angola and the 
Adjoining Regions (1901), a volume of the Hakluyt Society, edited by 
E. G. Ravenstcin, who gives in appendices the history of the country 
from its discovery to the end of the 17th century; H. W. Nevinson, 
A Modern Slavery (1906), an examination of the system of inden¬ 
tured labour and its recruitment; British Foreign Office Handbooks; 
Angola (1920); Col. J. C. B. Statham, Through Angola, a Coming 
Colony (1922); Gen. Norton de Matos, Angola; R. H. C. Graham, 
Under Seven Congo Kings (iq.u); Lord Halley, An Africa Survey 
(ig.38); O. Jessen, Reisen und Forschungen in Angola (1936); A. G. 
Pereira, VEconomie Coloniale de Portugal (1934); Anuario de An¬ 
gola; Censo Geral da Populacdo (Luanda, 1941); Estatistico Comer- 
dal de Angola; Great Britain, Dept, of Overseas Trade, Economic 
Conditions in Angola, 1937; T. Delachaux and Ch. E, Tbiibaud, 
Land und Vdlker von Angola (1936); Rohan-Chabot, Angola et Rho- 
desia (1925); J. V. Barbora du Bocage, Omithologie d*Angola (Lis¬ 
bon, 1881). (F.R.C.;P.W.I.) 
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ANGOLA, a conventional trade term used to describe a 
particular type of “union ” or “mixture’’ yarn produced from 
short staple or “shoddy” wool and raw staple cotton, blended 
totfc'fhcT by a “scribbliru'” proc ess to ensure their thorough admix¬ 
ture, before spinning. The; wool and cc>tlon are blended in vary¬ 
ing [)roporticHis thielly according to the particular class of fabric 
for which it is intended, and the peculiar characteristics of 
Ic-xture, such as the “handle’’ or “feel” and other features that 
may be desired in the finished fabric. A typical and recognized 
standard c|uality of angola yarn is produced from wool and cotton 
blended in the proportion of Ko% wool and 20* cotton. 

'The admixture of cotton with the .short sta[>le “shoddy” wool 
not only imi.irove.s the .spinning propertie.s of the latter and thus 
c-nable.s yarn of finer count.s to lie siiun than would be possible 
from the .short fibres of wool themselves, but the cotton staple 
also serves to im[)art to the* yarn a soft and mellow “feel,” which 
is one of the- distinctive charaetc-ri^tics of Angola fabrics. 

Angola yarn is manufactured into C|uite a large variety of 
textile fabrics, both knitted and woven, in each of which chesses 
of goods it may be employed either alcjiie or in combination with 
yarns produced from any other class of textile fibre, as cotton, 
silk, arlifn ial silk, and worstc-d yarns. In the production of cer¬ 
tain tyjies of warp-facc‘cl worstc'd fabrics, as exemplilied in ama¬ 
zon, covert coating, Venetian, and similar varieties, angola yarn 
is sometimes cinployecl for the weft series of threads which, 
in fabric s of this class, lies entirc-ly ob.■^c tired at the back of the 
clolh and is not, therefore, exposed to wear and tear. 

Angola yarn, however, is chietly ernpioyc'd alone liolh as warp 
and weft in the production of so-callc-d “union” fabrics, usually 
of some' simple weave: structure as the ])lain calico or “tafiby” 
weave; a regiil.ir twill weave such as the ,^-end or 4-c'Ik1 ( 2 X *:) 
(will; the 2 x matt or diie, or similar elc-menlary structure. 
I'abrus of (his class are made up into garments for underwcsir, as 
undervesis and shirts, also for night attire, as pyjamas, night¬ 
dresses and dressing gowns. 

It .should be notc'd that the term angola is not synonymous 
with angora, the natne* of a famous brec-cl of goats that yield ta 
valuable lleece of wool known as “mohair.” (H. N.j 

ANGONI. T he name, an appc-llation bestowed by the Hantu 
imrnc'diately north of them, is recognized by the* .Angoni as their 
own, and tlu-y are also known as 'I’lita, (Iwangwara, Zitu and 
i'ili according to thc'ir geograiihical position. 'I'he Angoni, now 
a ruling caste rather than a distinct race, were originally a Zulu 
clan which was expellcci by C’haka in the ugh century. Under 
Zwangenclaba they mardu'd northwards, incorporating with them- 
sc'lves Swazi and d'honga and c'lemcmt.s of othcT trifu's whom they 
victoriously tra\er.secl. l)uring their j)rogres.s thc'v dropped colo¬ 
nies which have become incorporatc'd into (he neighbouring tribes. 
Thus the Anyanja ab.sorbed a .section known as ('hekusi's men, 
which broke off and sc'ttled near Chiiulimdo, soulh'West of Lake 
Nyasa. The main body, how ewer, passed northward and reached 
Uti[)a at the' south I'ast corner of Lake Tanganyika, where they 
remained till the death of ZwangcTulaba in the late ’40s. 

The Angoni live partly in scattered home.steads, partly in vil¬ 
lages. Thc'se arc' nc'ither fenced nor fortitied exc'ept in the case 
of a few c hiefs (^)uile often the village consists only of a man, his 
wi\es and chiMren and his slave's, but a chief would naturally 
be surrounded by a larger follow'ing, whose huts are usually 
grouped in a circle round the enclosure containing the chiefs 
hut. The huts are conical w'ith a pointed roof, often 30ft. in 
height, fully covering the substructure, a 5-ft. wall of j)oIes and 
clay. It is thatched with thick bundles of grass supported by 
converging jHiles. 'I’he diameter varies but may reach 38ft., 
though it is usually considerably smaller. Almost certainly the 
huts are indigenous and not Zulu, as they are similar to those of 
their neighbours and their size and .structure are doubtless con- 
ditionc'd liy the* local materials. Their weapons arc of the Zulu 
pattern: a hc'avy thrusting spear, a few throwing .spears, a large 
oval shield of unframed ox-hide and a club or a battle axe. 

Polygyny prevails, each wife owning a separate hut. and the 
number of wives is only limited by a man's means and ability 
to pay the dowry'. The clans are exogamous and patrilineal, but 


the family of the mother must be of distinguished blood w'hen it 
is a C}uestion of the succession to the chieftainship. 

The political organization varies with the different groups 
according to the degree to which the Angoni have impo.sed them¬ 
selves on the indigenous poimlation. The chief rules as a military 
autocrat, but his power is limited by hi.s indunas or military chiefs. 
Those near him will be kept under control, whereas the outliers 
may become almost independent. The military'' organization is 
based on the Zulu nujcicl, for all freemen arc liable to service, 
enrolled in regiments, constantly discifdined and kept in garrisons. 
They are under the command of indunas, who form a military and 
civil council to the chief. As among the Zulu, the regiments arc 
not allowed to marry until given permission to do so by the chief. 

Their religions .system includes a deity Mnlungu, the director 
or governor of the earth, and the worship of dead ancestors 
(ma/ioka), who are more intimately conci-rned with the affairs 
of men. The soul is indestructible and sacrifices are made at the 
graves of the dead to propitiate even more than to supplicate 
the ance.stral spirits. The nature of muluti^u is not quite clear, 
but as it is ai)plied also to the spirits of the dead and as local 
deities seem to be in many instances identical with deceased chiefs 
it is probable (hat mulungu is the great impersonal spirit of all 
men who are dead. 

BiJJLioOKAPfiY.—Sir H. H. Johnston, Brili^h Crnlral Africa fiSgy) ; 
W. A. KImsIie, dmcmg the Wild Angoni (igoi); F. Fulloborn, Das 
Deutsche Njassc- und Ruwuma-Gebkt (190O); A. Werner, British 
Central jijrica (kjoO). (J-H. D.) 

ANGORA or ANKARA, (i) The capital of Turkey (anc. 
Ancyka), situated ujion a steep, rocky hill, which rises 500 ft. 
above the plain, on the left bank of the Enguri Su, a tributary 
of the .Sakaria (Sangarius), aliouf 220 mi. E S 1 C of Istanbul 
'I'lie hill is crowned t)y the ruins of the old citadel, which add to 
the pic.(ure.s(jueness of the vii-w; but the town is not well built, 
its streets being narrow and many of its hou.ses constructed of 
sun-dried mud bricks; there are, however, many line rem.iins 
of Graeco-Roman and Byzantine architecture, the most remark¬ 
able being (he tenijile of Rome and .Augustus, on the walls of 
which is the famous Monuyncutuni Ancyranuni {see A.vcyra). 
Ancy'ra was (he centre of the I'ectosages. one of the three Gaulish 
tribes which .settled in Galatia in the 3rcl century b.c., and became 
the capital of the Roman jirovince of Galatia when it was for¬ 
mally constituted in 25 n.c. During the Byzantine period, through¬ 
out which it occupied a position of great importance, it was cap¬ 
tured by Persians and Arabs; then it fell into the hands of the 
Seljuk I'urks, was held for 18 years by the Latin Crusaders, and 
finally passed to the Ottoman Turks in 1360. In 1402 a great 
battle was fought in the vi(inity of Angora, in which the Turkish 
sultan Bayezid was defeated and made pirisoner by the Tatar 
conqueror Timur. In 1415 it was recovered by the 'I'urks under 
Mohammed I., and since that period has belonged to the Otto¬ 
man empire. In 1832 it was taken by the Egyptians under Ibrahim 
Pasha. Angora exports wool, mohair and grain. Mohair cloth is 
manufactured, and the town is noted for its honey and fruit. 
Pop. (i()40) 157.242 

The Turkish Nationalist Movement, which was organized by 
Mustafa Kemal in 1919, led to the .setting up of a Nationalist 
Government at .Angora in .April 1920, the city being chosen owing 
to the fact that, while it was far enough from the coast to be 
reasonably «ife from attack by (he Greeks, or the principal Allied 
Powers, it was in touch with other parts of the interior of Ana¬ 
tolia, and was the railhead of the north-eastern branch of the 
Anatolian railway. The ability of the surrounding area to supply 
the food requirements of the population and the raw materials 
needed by local industry was also of importance. On Oct. 13, 
1923. by a decision of the Great National Assembly, Angora was 
declared the capital of Turkey. 

The city i.s connected by the Anatolian railway with Istanbul 
and with the railroad net of the interior. In view of its increased 
importance and growing population, Angora underwent great 
and rapid changes in the years after 1925, The city was thor¬ 
oughly modernized and provided with representative buildings 
and tree-lined boulevards. Con.siderable progress was made by 
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the municipality in house building, road construction and sani¬ 
tation. 

The swamp3' fields between the s(ation,and the town, a breed¬ 
ing ground tor the malaria) mosquito, were drained and in their 
place arose a public park; modern sy.sterns of drainage and of 
water supply w-ere installed. 

A new parliament house and buildings for the ministry of 
finance, courts of justice, general po.st otfice, etc., and a modern 
hotel were built. The industrial development of the city was 
actively encouraged, and German engineer.s were tailed in to erect 
factories and workshops for the production of tiles, cotton and 
llax goods, etc. The installation of a power station capable of 
furnishing electric light throughout the city was completed, saw'- 
mills constructed, and a tlour mill etjuipped with modern ma¬ 
chinery. 

In 1925 a school of law was opened; in io:t4 faculties of his¬ 
tory, geograph}' and philolog}’ were added and in i9^pS a school 
of medicine. 

(2) A Turkish vilayet in noith-( ontral Asia Minor, area 11.167 
scj.mi. It includes most of the ancient Galatia (pop. ( 1040), 
()02 ,q 65). It is an agricultural country, depending for its pro.sper- 
ity on its grain, wool and mohair obtained from the beautiful 
.Aneora gnats. It includes the city of Angora. 

.SVc C. Ritter, Erdkundc von /fioVn, vol. xviii. (iS,i7-u)) ; V. Cuinet, 
La I'urquir d’Adr (iS()i); Murray’s Handbook to ,Ts/a Minor 
(1S95); and other works mentioned under Ano vk.a. 

ANGOSTURA BARK, the bark of Cnsparia jchrijn^a, is 
used in the form of an extract as an astringent to increase 
the ap[)e(ite, to stimulate gastric secretion and as a Ionic. Its 
eftect, best obtained by administration a few minutes before meds, 
is due to llie bitter alkaloid cusparine. Its .ution i.s jiroh.ably a 
reflex one between the taste buds and the ga.-.tric glands. Angos¬ 
tura liark is now very seldom prescribed. 

ANGOULEME' CHARLES DE VALOIS, Di ke of 

(1573-1650), natural son of Charles JX. of Trance by Marie 
Touchet, was born at Facet, Dauphine, April 2S, 1573. His 
mother married Franijois de Balzac, Marc]uis d'lCnlragues, and 
one of her daugliters, Henrietle, inarciuise de ViTtieuil, after- 
ward.s became the mistress of Henry IV. ('harles, known in his 
early manhood as Comte d’Auvergne, was made colonel of horse 
by Henry IV., and si'rxed in the (am[iaigns of .Arciues and Ivry. 
But in 1001 he was imjilicated in the Biron conspiracy, one of 
the ol)je(ts of which was to persuade Henry to repudiate his 
wife. Biron was executed, but Auvergne, aher making a full 
confession, was released. He then engaged in fresh intrigues 
with the Spanish court, acting in concert with his half .si.ster, the 
king's mistress, and her father. Hcnriette was pardoned, but 
Auvergne spent 11 years in the Bastille. On his release in 1616 
he was reinstated in the army, and employed in several cam¬ 
paigns. He became Duke of Angouleme in roig. He com¬ 
manded at the .siege of La Rochelle in 1627, and in Lorraine in 
1635. He retired soon after Richelieu's death in 1643, and lived 
in retirement until Scjjt. 24. 1650. 

The duke w'as the author of the folIowinK work: : (1) Mimoires, 
from the assassination of Henri III. to the battle ol Argues (i. 58 o- 9 .t)j 
jiublished at Paris by Boneau, and reprinted by Buchon in lu.s Choix 
de chroniqties (183O) and by Petitot in his Memoires (ist .scrie.s, vol. 
xliv.) ; (2) Les Ilaranf’urs, prononch eti as'icmhlee dr MM Irs princes 
Protestants d'Allema^ne, par Monseiirneur le due d’.Angoiileme (1020) ; 
(3) a translation of a Spanish work by Diego de 1 orres. To him 
has also been ascribed the work La ghierale et fuiele RHalion de tout 
ce qui s'est passe en Visle de Re, envoyee. par le roi d la royne sa mhe 
(Pari.s, 1627). 

ANGOULfeME, LOUIS-ANTOINE DE BOURBON, 

Duke of (1775-1844), the last dauphin of France, elder son of 
the count of Artois (afterwards Charles X.) and of Marie-ThtVese 
of Savoy, was born in Versailles on 2\ug. 6, 1775 ) ‘tnd died in 
Goritz, in Austria, on June 3, 1844. In 1789 he left France with his 
father and, after completing his military training at Turin, com¬ 
manded a corps of dmigres in the campaign of 1792. After resid¬ 
ing in Poland and in England he returned to France in 1814, took 
possession of Bordeaux, and. as lieutenant-general, organized a 
futile attempt to resist Napoleon on the latter’s return from Elba, 
after which Angouleme was captured and transported to Barce- 


! Iona. In Louis XVUl. s reign he commanded the French ex¬ 
pedition to Spain in support of Ferdinand VH. (1823); on the 
accession of (I'harles X. the duke of Angouldme became dauphin, 
but in 1830, with his father, he renounced his claim to the throne, 
and finally settled in Austria, at Goritz, under the title of count 
of Marne, until his death. 

In 1799 he had married hi.s cousin Marie-Tuekese Charlotte, 
the daughter of Louis XVI. and Marie .Antoinette, who was born 
at Versailles on Dec. 19. 1778. .ind died at Froh.sdorf on Oct. 19, 
1.S51. During the Revolution .she was imprisoned for three years, 
from Aug. 1792 until 1795, when .‘•ho was released in exchange 
for prisoners handed over to the C'onvention by Dumouriez. 
In 1814 she returned to France in the train of Louis XVUL, and 
for ten days after Napoleon had entered the Tuileries during 
the Hundred Days, she was able to maintain Bordeaux s loyalty 
to the royal family. 

ANGOULfeME, south-west France, capital of the depart¬ 
ment of Charente, 83 mi. N.N.E. of Borde.aiix on the railway from 
I’oitiers. Pop. (1936) 37,9,81. The old town i> on a small steep¬ 
sided peninsula washed on the north by the ('harente, and on the 
south and west by a small tributary, the Anguienne. The more 
imi>ortant sufmrbs lie towartls the east where the promontory 
joins the surrountling plateau. The main railway line pas.ses 
through a tunnel beneath the town. 

AngouliMiie {Jndistna) was taken by Clovis from the Visi¬ 
goths in 507, and plundered by the Normans in the qth century. 

In 1360 it W'as surrendered by the i»eate of Bretigny to the 
Fmgli.sh; they were, however, exi)elled in J373 by Charles V , who 
granted the town numerous privilege's. It suffered during the 
Wars of Religion, especially in 1568 after its capture by J’rot- 
cst.ints under Coligny. 

The (:ount.shi[) of Angouleme dated from the cjlh century, the 
most imjiortant of the early counts being William 'Faillefer, whose 
descendants held the title till the end of the i2lh century. After 
a .sh»)rt period of possession by King John of England it jiassed 
l)y marriage, in 1220, to the Lusignan family, counts of Marche. 
In i3()4 the count.ship came to the house of Orleans, ii member 
of which, Fran( is F, became king of France in 1515 and raised 
it to the rank of duchy. The duchy afterwards changed hands 
several times, one of its holders being Charles of Valois, natural 
son of Charle.s IX. The la.st duke wa.s Louis-Antoine, eldest .son 
of Charles X, who died in 1844. 

Angouleme is encircled by boulevards, which, as in so many 
French towns, are altered ramparts. The cathedral of .St. I'icrre, 
a church in the Byzantine Romancscjuc style (rf. I’erigueux), 
dates from the nth and 12th centuries, but ha.s been often re¬ 
stored. The faejade, flanked by two lowers with cupolas, is highly 
decorated. The crossing is surmounted by a dome, and the 
extremity of the north transept by a fine square tower more than 
160 ft. high. The domed style in this district i.s a charac¬ 
teristic feature. The hotel de villc, by Abadie, i.s modern but pre- 
.‘^erves two tcjwers of the chateau nf the counts. Angouleme is the 
s(;ai of a bishop, a prefect, and court of assizes. Its public in¬ 
stitutions include tribunals of first instance and of commerce, a 
council of trade-arbitrators and chamber of commerce. It also 
has a library and several learned societies. It is the centre of an 
old-establi.shed paper-making industry. Most of the mills are 
situated on water-courses near the tow'n. Subsidiary industries, 
such as tho.se of small machinery and wire fabrics, are numerous. 
Commerce is carried on in w'ine and brandy. 

ANGOUMOIS. an old province of France, nearly corre¬ 
sponding today to the department of Charente. Its capital was 
Angouleme. 

A^GRA or ANGRA DO HEROISMO (“Bay of Hero- 
ism,” a name given it in 1829. to commemorate its successful 
defen.se against the Miguelist party), the former capital of the 
Azores (Portuguese), and chief town of an administrative dis¬ 
trict, comprising the islands of Terceira (on which it lies), St. 
George and Graciosa. Pop. (1940) 9.435. It is the headquarters 
of a military command and the see of a Roman Catholic bishop; 
its principal building.s are the cathedral, military college, arsenal 
and observatory. The harbour, formerly a naval station, is shel- 
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tcrc'J l»y (hf i)romontory of Ml. Brazil. Pineapple.s and other fruit 
are exported. 

ANGRA PEQUENA: .we LPokritz. 

ANGSTROM, ANDERS JONAS ('1H14--1874), Swedish 

physici.st, wa.s born on Au^j. 13, 1814, at LorcIo, xMedelpud, Sweden. 
IJc was educated at Uppsala university, where in i83(j he became 
Privatdozent in i)hysic.s. In 1843 he became ob.server at Uppsala 
Observatory. In 1858 he succeeded Adolph Ferdinand Svanberg 
(i8otr-]857) in the chair of physic .s at I pi)sala, and there he died 
on June 21, 1874. His most im|K)rtant work was concerned with 
the conduction of heat and with spc.*ctrcjscopy. In his optical 
research Oplisku. I'ndcrsokyiinyjir, [)rt*.sented to the Stockholm 
Academy in 1H53, he not only i)ointe(i out that the electric spark 
yields two siifH rposc’d spectra, one from the medal of the electrode 
and the other from the gas in which it pas.ses, but deduced frcjin 
Killer’s theory of resonam e that an imandescent gas emits lumi¬ 
nous rays of the same refrangibility as those which it can absorb. 
'I’his statement entitles him to rank as one of the founders of 
siiectroscopy. The Angslriim unit was namcal in his honour. 

From i8()j onwards he paid special attention to the solar spec¬ 
trum. He announced in iS()2 the existence of hydrogen, among 
other elements, in the sun’s atmosjihere, and in 1868 published 
his great map of the normal solar spectrum, which long remained 
authoritative in ijuestions of wave-length although his measure¬ 
ments were inexact to the extent of one part in 7,000 or 8,000, 
the metre which he used as his standard haxing been slightly 
too short. He w.is the first, in 1867, to examine the spectrum of 
the aurora borealis and to detect and measure the characteristic 
bright line in its yellow green region; but he was mistaken in 
supposing that this same line, which is often called by his name, 
is also to he .seen in the zodiacal light. 

His son Kni t Johan Angstrom (1857-1 gio) became pro¬ 
fessor of iihysics at Upiisala in iSiiO. He investigated the radia¬ 
tion of heat from the sun and its absorption by the earth’s atmos¬ 
phere and devised various delicate methods and instruments, 
including his electric compcn.salion pyrheliometer, invented in 
1803. and apparatus for obtaining a photographic representation 
of the infra-red spectrum (1895). 

Angstrom unit, the? unit emplcayed for measuring wave¬ 
lengths of light, being ecjual to one tcM-millionth of a millimetre, 
i.f., 1X10"* metre. The usual nhhrevialion for this unit is A.U. 
{See Sp1‘.c:troscT)PY.) 

ANGUIER, FRANCOIS (r. 1604-166C)) and MICHEL 

( 1612-16.86), h'rench sculptors, were two brothers, natives of Ku 
in Normandy. 'I'he mausoleum of Henri IF, last clue cle Montmor¬ 
ency, at Moulins, is the work of Fran<;ois. To Michel are due the 
sculptures of the triumphal arch at the Forte St. Denis, begun in 
1674, to serve ns a memorial for the concpiests of Louis Xl\^ A 
maride group of the Nativity in the church of \’al Dc Grace was 
reckoned his masterpiece'. It was he wdio superinti'nded the deco¬ 
ration of the apartments of Anne of Au.stria in the old Louvre. 
F. bouquet also emplovc'd him for his chateau in V’aux. 

Srr Henri Stein. Lfs frhes .Ittyuier (18S9), with eataloguc of works 
and many relerc'nce'^ to original sourres; Arniancl San.son, Deux 
Seulpteur.\ Normands; les jrhes Auyuier (1S89). 

ANGUILLA or Snake Island. British We.st Indies, part of 
the presidency of St. Kitts-Nevis, in the colony of the Leeward 
Islands, 18° 12' N. and 63® 5' W., about 60 mi. N.W. of St. 
Kitts. 16 mi. long, area 34 sq.mi.; population (est. t() 42) 5,839. 
mostly Negroes. Charcoal burners have almost completely denuded 
the island, which having hut little rain is very subject to drought. 
Nearly all the land is in the hands of iieasant proprietors, who 
cultivate cotton for exjRirt. Salt is al'^o a commercial product 
of importance. The government has developed land settlement 
.schemes and (1943) improved sanitary and health ser\'iccs. 

ANGULATE, shaped with corners or anglc.-i; used in botany 
and zu<.'logy for the shape of stems, leaves and wings. 

ANGUS, EARLS OF, Angus is the official name of the 
former county of Forfarshire (q.v.), and was that of one of the 
original earldoms of Pictish, Scotland, said to have been occu¬ 
pied by seven brothers of whom Angus was the eldest. The 
Celtic line ended with Matilda (c. 1240), countess of Angus in 


her own right, who married in 1243 Gilbert de Umfravill and 
founded the Norman line of three earls, which ended in 1381, 
the then holder of the title being summoned to the Engli.sh parlia¬ 
ment. Meanwhile John Stewart of Bonkyl, Co. Berwick, had 
been created earl of Angus in a new line. This third creation 
ended with Margaret Stewart, countess of Angus in her own right, 
and widow of Thomas, 13th earl of Mar, By an irregular con¬ 
nection with William. 1st earl of Douglas, who had married Mar’s 
si.stcr, she became the mother of George Douglas, ist earl of 
Angus (c. 1380-1403), and secured a charter of her estates for 
her son, to whom in 1389 the title was granted by King Robert II. 
He was taken prisoner at Homildon Hill and died in England. 

His great-grandson was Archibald Douglas (c. 1450-c:. 1514), 
5th earl, known as the Great Earl and nicknamed Brll-the-Cat 
tor his capture of Robert Cochrane, earl of Mar, the favourite of 
James III. He joined Alexander Stewart, carl of Albany, in 
intriguing with Edward I\^, acknowledged the overlordship of 
the English Crown and was one of the leaders of the rebellion 
again.st James III. in 1487-8S. He renewed his English intrigues 
uiKler the reign of James IV’., but was in favour with the court 
between 1493 and 1408 and became chancellor of the kingdom. 
At Flodden Field he lost two of his sons. His third son, Gavin, 
bishop of Dunkekl, is sejiarately noticed. 

Archibald Douglas (1489?-! 557), 6lh earl, son of George, 
master of Dougins, who was killed at Flodden, succeeded on his 
grandfather’s death. By his marriage in 1514 to his second wife, 
the queen dow'agcr, M.irgarct of Scotland, sister of Henry VIII., 
he aroused the jealousy of the nobles. In the civil war which 
followed, Albany (the regent) besieged the queen in Stirling and 
obtained jiosscssion of the young king, Margnri't’s son. Margaret 
left for London, and Angus made his pence with Albany. During 
hi.s wife's absence he formed a liaison with a daughter of the 
laird of Traquair. When Margaret returned she therefore sided 
with Albany against her husband. Angus was charged with high 
trea.son and sent to France in 1522. He returned two years 
later with the support of Henry VTII., entered Edinburgh in 
1525, and called a parliament. After a short struggle he and the 
Douglases became all piowerfui. James V. did not like his step- 
fat her’.s tutelage, but all attempts at that time to secure his liber¬ 
ation failed. In 1528 Margaret obtained a divorce from her 
husband, James escaped from his custody and took refuge with 
Margaret and Arran at Stirling. The next year Angus took 
refuge in England, and James avenged himself on his kinsmen, 
including Angus’s sister Janet, L.idy Glainis, who was burned at 
the stake on Castle hill, Edinburgh (July 17. 1537). It was only 
in 1542, after the death of James V., that Angus returned to 
Scotland, entrusted with a mission to arrange a marriage between 
Mary queen of Scots and Prince Edward (afterwards Edward 
VI.). The marauding expedition of Lord Hertford in 1544 seems 
to have cured him of his English sympathies, and he was made 
lieutenant of the south of Scotland. On Eeh. 27 1545 he defeated 
the English at Aucrum moor, and he led the Scottish van when 
the Scots were defeated at Pinkie. 

The career of Angus was a long struggle for power and for the 
intere.sts of his family, to which national con .side rat ions were 
completely subordinate. He died in Jan. 1557. By Margaret 
Tudor he had Margaret, his only surviving legitimate child, who 
married Matthew, 4th carl of Lennox, and was mother of Lord 
Darnley. He was succeeded by his nephew David, son of Sir 
George Douglas of Pittendriech. 

Archibald Douglas (1555-1588), 8th carl, and earl of Morton, 
was the son of David, 7th earl. He succeeded to the title 
and estates in 1558. In 1573 he was made a privy councillor and 
sheriff of Berwick, in 1574 lieutenant-general of Scotland, in 

1577 warden of the west marches and steward of Fife, and in 

1578 lieutenant-general of the realm. For his support of his 
uncle, the 4th earl of Morton, he was declared guilty of high 
treason on June 2. 1581. He appealed to the English Government 
for an invasion of Scotland to rescue Morton, and on the latter’s 
execution in June went to London, where he was welcomed by 
Elixabeth. After the raid of Ruthven in 1582 Angus was recon¬ 
ciled to James, but soon afterwards was again banished from 
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ihe court. In 15S4 joined the rebellion of Mar and Glamis, ! 
but the movement failed. The rebels dcd to Newcastle, which 
became a centre of Presbyterianism and of projects against the 
Scottish Government, encouraged by Elizabeth. In October they 
invaded Scotland and secured from James the restoration of their 
estates and the control of the Government. In 15S6 Angus was 
appointed warden of the marches and lieutenant-general on the 
border, but he was unable to overcome the king’s hostility to the 
establishment of Presbyterian government. He died on Aug. 4 
1588. He was succeeded in the earldom by his cousin William. 
who was succeeded by his son William. On a visit to France he 
was converted to Roman Catholicism, and on his return to Scot¬ 
land became involved in various conspiracies against the Govern¬ 
ment. being twice impmsoned. In 1593 he joined the rebellion of 
the earls of Huntly and Erroll. The revolt failed, and in 1597 all 
three renounced their religion, declared themselves Presbyterians, 
and were restored to the lands and honours they had forfeited. 
Angus recanted in 1608 and withdrew to France; he died in Paris 
on March 3, 1611. He was succeeded by his son William (1580- 
1660), nth earl, afterwards ist marquess of Douglas. The title 
is now held l)y the dukes of Hamilton. 

BmuooRAPiiY.— -D. Hume of Godscroft, History of the House of 
Dougins and Angus (1748, legendary in some respects) ; Sir W. Fraser, 
The Dougins Book (1885); Sir H. Maxw'dl, History of the House of 
Douglas (rgo.;). 

ANGUS, Scotland: see Forfarshtrl. 

ANGUSSOLA or ANGUSSCIOLA, SOPHONISBA, 

Italian portrait painter of the latter hall of the loth century, was 
born at Cremona about 1535, and died at Palermo in 1626. In 
T'oo, at the invitation of J’hili]) 11., .she visited the court of 
Madrid, where her portraits elicited high praise. Vandyck is said 
to have declared that he had derived miuh knowledge of the true 
principles of his art from her conversation. She painted several 
fine portraits of herself, one of which is at the Cffizi. A few 
specimens of her painting arc to be seen at Herlin, Milan, Rome. 
Bergamo, Madrid and in private collections in England. She 
had three sisters who were also celebrated arti.sLs. 

ANHALT, a Land of Germany, formerly a duchy and later 
a Free State. The fonner duchy was created in 1863 by amal¬ 
gamation of two duchies, Anhalt-Dessau-Cdthen and Anhalt- 
Heinburg, and comprised all the Anhalt territorie.s .sundered in 
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Old town wall gate or “Heidetor," at zerbst in the duchy 

OF ANHALT. A PART OF THE MEDIAEVAL FORTIFICATIONS ROUND THE 
CITY 

1603, It now consists of two larger portions—eastern and western 
Anhalt, separated hy part of Prussian Saxony—and of five en¬ 
claves surrounded by Prussian territory, viz., Alslcben, Muh- 
lingcn, Dornburg, Godnitz and Tilkerode-Abberode, The eastern 
and larger portion of the State is low-lying, and occupies a sec¬ 
tion of the sandy plains of the valley of the Elbe which crosses 
it from east to W'est, and portions of the tributary valleys of 
Mulde and Saale, flowing northwards. There is fertile loess land 
east of the Saale, but the State contains much pine forest and bog 
land, interspersed with rich pasture. 


Western Antuilt is much smaller and its southern half fonns 
part of the Harz range, reaching to nearly .2,000ft. in the south¬ 
east. Of the whole surface, lancl under tillage amounts to about 
60G, meadowdand to 77 r and forest to zscjThe chief crops are 
grain (especially wheat), fruit, vegetables, potatoes, beet, tobacco, 
flax, linseed and hops. The country is very rich in lignite, 
and salt works are abundant. The chief industrial products 
are sugar spirits, beer and chemicals, and there is commerce in 
com, cattle, timber and wool. Oal (lignite), guano, oil and 
briclK are also exjKirtcd. The trade of the country is furthered 
by its excellent roads, navigable rivers and railways. There is a 
chamber of commerce in Des.sau. The urea of Anhalt is 888s<4.m. 
Pop. (1939) 436.506. The country is divided into the districts 
of Dessau, Colhen, 7 x*rbsl, Bernburg and Ballcnstedt. Chief 
towns are Dessau, the capital (izo.744), Bernburg (42,237), 
('bthen (34.000) and Zerbst (23,725). The inhabitanLs of the 
vtate are mainly Protestant, organized under the consistory in 
Dessau. The Roman Catholics are under the bishop of Paderborn. 
.\ffer 1922 there was an assembly, with executive jKiwer in the 
hands of a ministry of state. After January 1940, local self-gov¬ 
ernment ceased and the administration was placed in the hands 
of a federal regent {Rcichsstatthalter) appointed bv Hitler. 

History.—During the nth century most of Anhalt was included 
in the duchy of Saxony, and in the 12th century it came under 
the rule of Albert the Bear, margrave of Brandenburg. When 
.Albert died in 1170, his son Bernard, who received the title of 
duke of Saxony in 1180, became count of ^Vnhalt. Bernard died 
in i2i2, and Anhalt, sej>arated from Saxony, passed to his son 
Henry, who in 1218 took the title of ]>rinc:e and was the real 
founder of the house of Anhalt. On Henry's death in 1252 his 
three sons partitioned the principality and founded resjx'Ctively 
the lines of Aschersleben, Bernburg and Zerbst. Early in the lOth 
century, however, owing to the death or alnlication of several 
|)rince.s, the family had become narrowed down to the two branches 
of Anhalt.-Cblhcn and Anhalt-Dessau. These were united tem¬ 
porarily in 1570, but Anhalt was divided again in 1603. 

The fiunily of Anhalt-('iilhen became extinct in 1847, and 
Colhen was added to Anhalt-Dessau. In 1H63, for the same rea¬ 
son, .Anhalt-Bcrnburg was united wdth Anhalt-Des.sau. 

Anhalt-Des.s.iu had been divided in 1632, but was quickly re¬ 
united; and in 1603 it came under the rule of Leopold I. {see 
■Aniialt-De.ssau, Leopold T., Prince of). Leopold IV, (reigned 
1817-71) in 1863 reunited the whole of Anhalt. He look the title 
of duke of Anhalt and .summoned one Landtag for the whole of 
the duchy. In 1871 Anhalt became a state of the German em¬ 
pire In 1918, in common with the rest of Germany, it threw off 
its allegiance to the emperor, and on July 18, 1919, received its 
constitution as the Free State of Anhalt. 

ANHALT-DESSAU, LEOPOLD I., Prince of (1676- 
1747), called the “Old Des.sauer’’ (Dcr altc Dcs.sauer), general field 
marshal in the Prussian anny, was Ihe only surviving son of John 
George 11 ., prince of Anhalt-Dessau, .and was born on July 3, 
1670, at Des.sau. His first campaign was that of 161.^5 in the 
Netherlands, in which he was ])rescnt at the siege of Namur. He 
remained in the field to the end of the war of 1697, the affairs of 
the principality being managi^I chiefly hy his mother, Princess 
Henriette Catherine of Orange. In 1608 he married Anna Linse 
Fdse, an apothecary’s daughter, of Des.sau, in spite of his mother’s 
opposition, and subsequently he procured for h(“r the rank of a 
princess from the emperor OyoO- The princess acquired an in¬ 
fluence over the stern nature of her husband w’hich she never 
ceased to exert on behalf of his subjects, and after the death of 
Leopold’s mother she performed the duties of regent when he 
was absent on campaign. Often, too, she accompanied him into 
the field. I.«copold’s career as a soldier in important commands 
begins with the outbreak of the War of the Spanish Succes.sion. 
He had made many improvements in the Prussian army, notably 
the introduction of the iron ramrod about 1700, and he then 
look the field at the head of a Prussian corps on the Rhine, 
serving at the sieges of Kaiserswerth and VA*nlo. Leopold was 
present at Hochstiidt, Blenheim, Cassano, Turin, Tournay, and 
Malplaquet, and in 1710 he succeeded to the command of the 
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whole f'russian contingent at the front. In 1712, at the particular 
flesire of the crown prince, Frederick William, who had served 
with him as a volunteer, he wa.s made a general field marshal. 
Shortly before this he had executed a coup dc main on the 
castle of Mbrs, which was held by the Dutch in defiance of the 
(:Iaim.s of the king of Prussia. The operation wa.s effected with 
absolute precision and the castle was .seized without a shot being 
fired. In the e.irlier part of the reign of Frederick William I , 
the priiKC of Dessau was one of the mo.st intluential members 
of the Prussian governing circle. In the war w’ith Sweden (1715; 
he (ornrnatided an army of .:jo,ooo men, and met and defeated 
(’harles XII. in a severe liattle on the island of Riigen (Nov. lO). 
His (onduct of the siege of Siralsund whi^h followed w’as eijually 
skilful, and the great results of the war to FTussia were largely 
to be attributed to his leadership in the campaign. 

In the years of peace he devoted him.self to the training of 
the Prussian army, d'he reputation it had gained in the wars 
of 107^ to 1715, though good, gave no hint of its coming glory, 
and it was even in 1740 accounted one of the minor armies (»f 
Furofie 'riiaf it proved, whin put to the test, to be by far the 
best military force existing may be taken as the summ.iry result 
of Leopold’s work, d'he “Old Dcssauei ” was one of the sternest 
di.sciplin.irians in an age of stern discipline, .and the technical 
training of the infantry, under his hand, made them sufierior to 
all others in the jirojiortion of five to three. He was essentially 
an infantry soldier—in his time artillery did not decide battles— 
but hi' suffered the lav.ilry .service, in which he fi'lt little interest, 
to III* comparatively neglected, with results whiih ap[»ear('d at 
Mollwitz I'rederii k the Oreat formed the cavalry of Hoheiifried- 
berg and Leuthen himself, but bad it not been for the incompar¬ 
able infantry tr.iined by the “Old Des,auer’’ he would never have 
had the opportunity of doing so. Thus Leopold, heartily sup¬ 
ported by Frc'derick Willi.im, who w'as himself c.illed the great 
drill-master of luiropi*, turned to good aciount the 20 years 
following the pe.ice with Sweden. Two incidents of that period 
in his career call for sj)ecial mention; first, his intervention in 
the lase of the crown prince Frederick, who wa.s 1 otidenined to 
death for desertion, and his continued and fmally successful 
efforts to secure !■ rederii k’s reinst;itemenl in the Prussi.in army; 
and secondly, his part in the War of the Polisli Succession on 
the Rhine, where he served under his old chief I'aigenc and held 
the olVue of field marshal of the Km[)ire. 

With the death of Trederick William in 1740. Frederick suc- 
cet'iled to the fVussian fhroiu', ami a few months lalc'r tookjilaie 
the invasion and coru|ue.st of .Silesia, the first act in the long 
Silesian wars ami the test of the work of the “Old Dessauer’s’’ 
lifetime. 'I'he prime himself was not often employed in the 
king's ow'ii army, though his sons held high commands under 
Frederick. The king, indeed, found Leopold, who was reputed, 
since the deilh of I-aigi'iie, the gri';itest of living soldiers, some¬ 
what ditVit lilt to manage, and llie prime spent most of the eam- 
p.aigning \e.irs up to 1745 in coinmam! of an army of ohscTv.'ition 
on the Saxon frontier, h'.atly in lh.it year his wife died. He was 
then over 70, but his last campaign was destined to be the most 
brilliant of his long career. A combined effort of the Austrians 
and Saxons to retrieve the disasters of the summer by a winter 
campaign towards Hi rlin itself led to a hurried cemeentration of 
the Pru.ssiarvs. Frederick from Silesia checked the Austrian main 
army and hastened towards Dresden. Hut before he had arrived, 
Leopold, no longer in ob.ser\atiun, had decided the war by his 
overwhelming \ iitory of Kesselsdorf (Dec. 14 1745L It was his 
habit to pray before b.illle, for he w’as a devout Lutheran. On 
this last held his words were, “O Lord Ood, let me not be dis¬ 
graced in my old clay.s. Or if Thou wilt not help me, do not help 
these scoundrels, but leave us to try it ourselves.” With this 
great victorc' Leoimld’s career ended. He retired from active 
service, and the .short remainder of his life was sfx^nt at Dcs.^au, 
where he died on .April 7. 1747. 

He was succeeded by his son, Lkoi’OLD II,, Maxi.milian. Prince 
or Anh.m T-Drssvr (1700-51), who was one of the best of 
Frederick’s subordinate gencTals, and especially distinguished him¬ 
self by the capture of Glogau in 1741. ami his generalship at 


I Mollwitz, Chotusitz (where he was made general field marshal 
! on the field of battle), HohenfriedlKmg and Soor. 

I .Another son, pRi.vrE Dietrich of A.vhalt-Dessau (d. 1769), 
i was al.so a distinguished Prussian general. 

I Hut the most famous of the sons was Pri.vce Moritz of 
i ANHALT-Dr.ssAt; (1712-60), who entered the Prussian army in 
1725, saw his first service as a volunteer in the War of the Polish 
Succession (1744-451, and in the latter years of the reign of 
Frederick William held important commands. In the Silesian 
wars of Frederick II., Moritz greatly distinguished himself, 
especially at the b.nttle of Hohenfriedberg (.Striegau), 1745. At 
Kesselsdorf it was the wing led by the young Prince Moritz that 
carried the Austrian lines and won the “Old Dessauer’s” last 
fight. In the years of ]>earc preceding the Seven Years’ War, 
Moritz was emiilcjyed by Frederick the Great in the colonizing 
of the wa.ste lands of Pomerania and the Oder A'aliey. When the 
king look the tic'ld ag.iin in 1750. Moritz was in command of one 
of the columns which hemmed in the Saxon army in the lines of 
Pima, and he reeeiced (he surrender of Riitowski’s force after 
the failure of (he Austrian attempts at relief. Next year Moritz 
underwent changes of fortune. At the* battle of Kolin he led (he 
Ic'fl wing, which, through a mi.sunderstanding W'ith the king, was 
prem.iturely drawn into action and failed hopelessly. In the 
dis.istrous clays which followc'd, Moritz was under the cloud of 
Fredc-rii k'.s dis{)lc-.'isure. Hut the glorious victory of Leuthen 
(Dec. 5, 1757) put ail end to (his. At the close of that dtiy, 
I'rederick rode down the linc-s and callc'd out to General Prince 
Moritz. “1 congnitulate you, Herr FeldmarschallAt Zorndorf 
he again distinguished himself. Imt at the surpirise of Hoc hkirch 
fell wouiulc'd into the h.inds of the .Austrians. Two years later, 
scmii after his release, his wound [irox'ed mortal. 

ANHWEI (Nganhui), a pro\inre of China h’ing astride the 
Yangtze Kiang in its final S.W'.-N.E, course before it enters on 
it.s delta. It has an area of 54,41c) sej mi,, and :i poi^ulation of about 
22,704,548 (11440). Anhwei fall.s into two divisions, distinct 
from almost every point of view. Northern Anhwei, beyond the 
Hwai-yang shan, bc'longs physically to the north China plain; 
its level surlacc is liable to flooding by the Ilwai-ho and it is 
covered by river detritus and wind-borne loess. It has too the 
climate and cultivates the crops (wheat, millet and beans) typical 
of north China. Southern Anhwei, on the other hand, enjoys a 
more genial climate and is jiart of the mountain and valley country 
ot south China. Its hillsides are terraced and planted largely with 
the tea shrub and its river plains constitute rice-growing paddy- 
lli'lcls. Southern Anhwei i.s itself divided into two: the northern 
part is the wide valley of the Yangtze between the Hw’ai-yang 
shan on the north and Hwang shan on the south; the southern, 
at a rather higher elevation, lies south of (he Hwang .shan. The 
remtre of the northern division, the Yangtze valley, is the capital. 
.Anking, and of (he southern division Ihvci-chow, a great tea 
centre. The name An-hwi'i is compounded out of the first syllables 
of ctich. It was not constituted a separate province until the? 
17th century in the earh- clays of the Ch’ing (Manchu) dynasty. 
After the Japanese invasion, Anhwei became war zone early in 
1938. 

Dc.struction of the dikes of the Hwang-ho flooded northern 
Anhwei up to the Hw-ai river. The Japanese occupied railways and 
cities; the countryside remained largely under guerrilla control. 

ANHYDRIDE (ttF privativc-F vdup water-Fide) a com¬ 
pound which may be prepared by the removal of water or the 
elements of water from another comjKHind. An oxide which com¬ 
bines with water to form an acid (c; v.) or which may be formed 
by the removal of water from an acid i.s called an acicl anhydride; 
one which unites with water to form a base (q.v.) or which a 
base yields upon the loss of water is called a basic anhydride. 

ANHYDRITE, a mineral, differing chemically from the more 
commonly occurring g>’psum in containing no water of crystalli¬ 
zation, being anhydrous calcium sulphate. CaS04. It crystallizes 
in the orthorhombic system and has three directions of perfect 
cleav.age parallel to the three planes of .s>Tnmctry, Distinctly 
developed cryst.ibs are somewhat rare, the mineral usually present¬ 
ing the form of cuboidal cleavage mas.scs. The hardness is t,\ 
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and the specific gravity 2.9. The colour is white, sometimes 
grayish, bluish or reddish. On the best developed of the three 
cleavages the lustre is pearly, on other surfaces it is of the ordi¬ 
nary vitreous type. 

Anhydrite is most frequently found in salt deposits, but it is 
only met with at some depth; nearer the surface it has been 
altered to gjpsum owing to absorption of water. 

A peculiar variety occurring as contorted concretionary masses 
is known as tripe-stone, and a scaly granular variety, from 
Vulpino, near Bergamo, in Lombardy, as vulpinite; the latter is 
cut and polished for ornamental purposes. 

ANI, a ruined ancient city in the Armenian S.S.R. (anc. Abtti- 
cum). Altitude 4.,?9o ft. In a.d. 961 it was the capital of the Bag- 
ratid kings of Armenia; later it was known as the city of i.ooi 
churches; frequently besieged by Turks. Georgians and Mon¬ 
gols, it was finally ruined by an earthquake in 1319. The double 
wall, partly in ruins, remains and al.so nth, j2th and 13th century 
churches are extant. 

See M. F. Brosset, Les Ruincs d’Ani (St. Petersburg, 1860-61). 

ANICETUS, Pope (c. 157-16S). It was during his pontificate 
that St. Polycarj) visited the Roman church to confer with him 
about the Paschal controversy. 

ANICHINI, LUIGI, Italian engraver of seals and medals, a 
native of Ferrara, lived in Venice about 1550. Michelangelo pro¬ 
nounced his ‘‘Interview of Alexander the Great with the high- 
priest at Jerusalem” “the perfection of the art.” His medals of 
Henry II of France and Pope Paul III are highly valued. 

ANILINE, Phk.vvlami.ve or .Aminohf.\'2e.\i: (C(,H...NH2), 
an organic base first obtained from the destructive distillation of 
indigo in 1S26 l)y O. LTnverdorben, who named it Crystallin. 
In 1834, F. Runge isolated from coal-tar a substance which pro¬ 
duced a beautiful blue colour on treatment with calcium chloride; 
this he named kyanol or cyanol. In 1841, C. J. Fritzsche showed 
that by treating indigo with potassium hydroxide it yielded an 
oil, which he named aniline, from the siunilic name of one of the 
indigo-yielding jilants, Jndi^o ftra anil, anil being derived from the 
Sanskrit nila, dark-blue, and nild, the indigo ]i 1 ant. About the 
same time N. N. Zinin found that on reducing nitrobenzene 
a ba.se was formed, which he named benzidam. A. W. von 
Hofmann investigated these variously prepared sub.stances and 
proved them to be identical, and thenceforth they took their place 
as one substance, under the name aniline or phenylamine having 
the composition Cf.II.vNIG. Pure aniline is a basic substance of an 
oily consistence, colourless, melting at —8° and boiling at 184® C.; 
it dissolves in 31 parts of water. On exposure to air it absorbs 
oxygen and slowly resinities, becoming deep brown in colour. It 
possesses a somewhat pleasant vinous odour and a burning aro¬ 
matic taste; it is highly poisonous, having a destructive action on 
the red corpusdes of the blood. 

Aniline is a weak base and form.s salt.s with the mineral acids. 
Aniline hydrochloride forms large colourless tables, which become 
greenish on exposure; it is the ‘‘aniline salt” of commerce. Al¬ 
though aniline is but feebly basic, it precipitates zinc, aluminum 
and ferric hydroxides from their salts and expels ammonia from 
ammonium compounds when warmed with them. When aniline 
hydrogen sulphate is baked at 200® C, sulphanilic acid, 
NH2.CftH4.SO.1H, 

is produced. Anilides, compounds in which the amino-group is sub¬ 
stituted by an acid radical, are prepared by heating aniline with 
certain acids; antifebrin or acetanilide (q.v.) is thus obtained from 
acetic acid and aniline. When aniline vapour and hydrogen are 
passed over finely divided nickel heated at 190® C., the reduction 
products, cyclohcxylamine, dicyclohexylaminc and cyclohexyl- 
aniline are produced. The oxidation of aniline has been carefully 
investigated. Chromic acid converts it into quinone, while chlo¬ 
rates, in the presence of certain metallic salts (especially of vana¬ 
dium), give aniline black. Hydrochloric acid and potassium chlo¬ 
rate give chloranil. Potassium permanganate oxidizes it in alkaline 
solution to azobenzene; Caro’s acid, H2SO5, converts it into nitro- 
sobenzene. Hypochlorous acid gives para-aminophenol and para- 
aminodiphenyiamine (E. Bamberger). Bleaching powder gives a 
purple coloration. 
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By the action of nitrous acid in acid solution, aniline is trans¬ 
formed into a diazonium salt. (See Diazo-Compounds.) This re¬ 
action rcpre.sents the first step in many imfwrtant syntheses of 
dyes and other substances. Tin* great commercial value of aniline 
is due to the readine.ss with which it yields, directly or indirectly, 
valuable dyestuffs. The discovery of mauve in 185S by Sir W. H. 
Perkin was the first of a series of dyestuffs which are now to be 
numbered by hundreds. Reference should be made to the articles. 
Dyes. Synthetic; Fuchsin; Safranine, for more details on this 
subject. It is a starting-procluct for the manufacture not only of 
dyestuffs but of many drugs. 

Aniline is manufactured by reducing nitrobenzene w'ith iron 
borings and water slightly acidified with hydrochloric acid, the 
product being purified by steam di.stillation followed by distilla¬ 
tion under reduced pressure. The action of ammonia on chloro¬ 
benzene at high pres.sure and temperature in the pre.sence of a 
catalyst is also employed in the manufacture of aniline. Mono¬ 
methyl- and dimethyl-aniline are colourless liquids prepared by 
heating in an autoclave at 220® aniline, aniline hydrochloride and 
methyl alcohol, or aniline, methyl alcohol and about 0.5% of 
iodine. They arc of great importance in the dye industry. Mono- 
methylaniline boils at 193-195"; dimethylaniline at 192®. (.See 
also Amines.) 

ANIMAL, a term first used to denote a living thing but now 
used to designate one branch of living things as opposed to the 
other branch known as plants. Until the discovery of protoplasm 
and the .series of investigations by w'hich it was established that 
the cell was a fundamental structure essentially alike in both 
animals and plants (see Cytology), there was a vague belief that 
plants, if they could really be regarded as animated creatures, 
exhibited at the most a lower grade of life. We know now that 
in so far as life and living matter can be investigated by science, 
animals and plants cannot be described as being alive in different 
degrees. Animals and plants are extremely closely related, alike 
in their fundamental characters and each grading into organisms 
which possess some of tlie characters of both classes or kingdoms 
(.o'f Protozoa). The actual boundaries between animals and 
plants are artificial; and are solely due to the ingenious analysi.s 
of the systematist. The most obvious distinction is that the 
animal cell-wall is either absent or composed of a nitrogenous 
material, whereas the plant cell-wall is composed of a carbohy¬ 
drate material—celluiu.se. The animal and the plant alike require 
food to repair waste, to build up new^ tissue and to provide mate¬ 
rial which, by chemical change, may liberate the energy w’hich 
appears in the processes of life. Both have the same general 
chemical composition, being made up of water, inorganic salts, 
carbohydrates, fats and proteins. Both animals and plants take 
their water and inorganic salts dircclly as .such. The animal cell 
can ab.sorb its carbohydrate and proteid food only in the form 
of complex organic sub.stances; it is dependent, in fact, on the 
pre-cxistence of these organic sul^stances, themselves the products 
of living matter, and in this respect the animal is essentially a 
parasite on existing animal and plant life. The plant, on the other 
hand, if it be green, containing chlorophyll, is capable, in the 
presence of light, of building up both carbohydrate material and 
proteid material from inorganic salts; if it be a fungus, devoid 
of chlorophyll, while it is dependent on pre-existing carbohydrate 
material and is capable of absorbing, like an animal, proteid ma¬ 
terial as such, it is able to build up its proteid food from ma¬ 
terial chemically simjjler than proteid. On these basal differences 
are founded most of the characters which make the higher forms 
of animal and plant life so different. The animal body, if com¬ 
posed of many cells, follows a different architectural plan; the 
compact nature of its food, and the yielding nature of its cell- 
walls, result in a form of structure consisting essentially of tubu¬ 
lar or spherical masses of cells arranged concentrically round the 
food-cavity. The relatively rigid nature of the plant cell-wall, 
and the attenuated inorganic food-supply of plants, make possible 
and necessary a form of growth in which the greatest surface is 
exposed to the exterior, and thus the plant body i.s composed of 
flattened laminae and elongated branching growths. The distinc¬ 
tions between animals and plants are in fact obviously secondary 
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and adaptive, and point clearly towards the conception of a com¬ 
mon origin for the two forms of life, a conception which is made 
still more probable by the existence of many low forms in which 
the primary differences t>etween animals and plants fade out. 

An exact definition, delimiting all animals from all plants, is 
therefore imjwssible. In general, however, an animal is a living 
organism that is incapable of synthesizing carbohydrates and 
jiroteins from inorganic or simple organic substances, but must 
ingest them in c<.niplex form as food. 

In general, also, animals are distinguished from plants by free¬ 
dom of spatial movement. ' 

For the clas.sifuation of the animal kingdom, see Zoology. 
ANIMAL BEHAVIOUR. As generally used, animal be¬ 
haviour refers to the action of an animal with reference to its 
complete environment of living and nonliving things. A given be¬ 
haviour pattern may start in resjKinse to some external change 
or it may be initiated by internal stimuli the nature of which 
frequently escapes analysis. Behaviour is an aspect of response 
physiology a.s contrasted with <levelopmental, maintenance, or 
toleration physiology. It is extremely hard to draw definite lines 
between these phase.s of physiology. The sjiinning of a moth’s 
cocoon involves complex behaviour patterns hut is not greatly 
different in originating stimulus or in end result from the harden¬ 
ing of the hyiioclermis to form the bare outer covering of the 
pupating buttt'rfly. 

It is clift'uult to ob.serve animal behaviour without trying to 
understand its meaning and without trying to correlate the oh- 
."ervcfi ac tion with similar activities shown by otlu'r animals lower 
or higher in the evolutionary scale, particularly with the be¬ 
haviour of man. Many students also attempt to puzzle* out the 
conqilicated stimulus-response processes that are involved. Close 
study usually reveals a complex situation with many variables 
and leads directly to some of the most fundamental biological 
and philosojihical proliloms. These, include traditionally the prob¬ 
lems associated with mechanism versus vitalism in biology; the 
extent to which nonhuman animals have what in man is called 
consciousness and mind; and much of the controversy about 
whether purpose exists in nature. 

Flants a.s well as animals show behaviour responses of many 
kincLs, Some turn toward the sun; others give so-called sleep 
movements at night, and siieciulized forms actively catch insect 
prey, I’lant actions are usually so slow that they escajie observa¬ 
tion, yet viewed with the help of a inotion-jiicturc film made 
from time-lapse exposures, the. self-propelled activity of plants 
rooted in the wind-free forest floor are cjuite evident. The leaflet 
folding of sensitive mimosas is easily seen, and algal swarm 
spores swim across a microscope held as actively as do proto¬ 
zoans. The behaviour of plants is closely related to that of ani¬ 
mals in many fundamentals, even though movements in higher 
plants arc usually produced by changes in turgor or by grow’ih 
res|)onses. 

Nonliving things also show varied behaviour patterns. The ac¬ 
tivity of electroii.s, ions, atoms, molecules, colloidal particles, the 
earth’s crust, the planets and their satellites, the sun and other 
stars and galaxies of stars are as truly iK'haviour in the broad 
sense us is the flight of a bc'e or the tantrum of a child. One of the 
great problems is the extent to which the beha\iour of living 
things is basically like that of nonliving nature. Those who believe 
that this unity will ultimately be demon.'^tintec! are calU'cl rnechan- 
i.sts. Tliis is the working hypothesis of students of e.\jH.*rimental 
behaviour of lower organisms as it is for other phases of ex- 
I>erimental biology. In contrast, vitali.sts hold that a distinctively 
new vital principle or force is involved in the liehaviour of living 
things. This fundamental problem is by no means .solved. 

Animal lx,'hnviour is not limited to that .shown by the individ¬ 
ual. Organisms arc freciuently integrated into more or less social 
communities that themselves behave as units of a higher order. 
Under such conditions animals give both individual and group re¬ 
sponses. A further discussion of such matters will be found in 
the article on Animal Shk'iologv. 

Animal behaviour, as a part of biology, cuts across many 
boundaries. Like other aspects of physiology, it is related to \jhys- 


ics and chemistry; it is an integral part of ecology, and of the 
general and comparative phases of physiology, psychology and 
sociology. It draws from the lore and methods of all these hclds 
and is used as a tool in the solution of problems in the four bio- 
logical disciplines just mentioned. 

History. —Aristotle recorded a somewhat systematic account 
of the behaviour of many kinds of animals and exerted an influ¬ 
ence on this phase of biology that was hardly ecjualled until the 
time of Charles Darwin. Like Aristotle and Darwin, the men who 
contributed to knowledge concerning animal behaviour well into 
the period following 1859 W'crc also prominent in other fields. 
The list includes such ofien mentioned names as: Pliny (a.d. 
23-79) and Plutarch (c. 46-120), who, like other Romans, had 
a rather high opinion of animal intelligence. Thomas Aquinas 
(c. 1225-1274) and Descartes (1596-1650) separated man sharply 
from even the higher nonhuman animals. Konrad von Gesner 
(1516-1565) bellied in the revival of the spirit of inquiry of 
the classical Greeks. Reaumur (1683-1757) worked actively with 
in.sects. Erasmus Darwin (1731-1802), Lamarck (1744-1829). 
and Herbert Spencer (1820-1903), each in his own way, was 
concerned with the development of instinct and intelligence 
among animals. 

In the Greek period, students a.sked: (1) Do animals have 
souls? (2) If so, do their souls continue to live after the body 
dies? (3) Do animals reason? By way of comparison, the queries 
of the early post-Darw'inian students of hehav’iour were; (i) 
Have animals sen.sations? (2) Have animals memory? (3) How 
are the.se and other animal activities related to those of men!-' 
(4) Do animals reason? Darwin himself entered this field of 
.study and hi.s followers to the present day have been concerned 
with the problem of the anc;estry of the human mind. G. J. Ro¬ 
manes, VV. J'reyer, J. l abre. K. Groos, C. O. Whitman, and E. G 
and (i. W. Peckham were among the outstanding students of be¬ 
haviour during the early Darwinian period. 

Modern experimentation in behaviour dates from the 1880s 
Of the four pioneers in the movement. Sir John Lubbock and 
later C. Lloyd Morgan stemmed from the post-Darw-inian tradi¬ 
tion. Max Vcrworii and Jaccjues Loeb developed in part from the 
plant plnsiologists who, unaffected in their work by the contro¬ 
versy over the ancestry of man, had lieen actively studying 
growth and movement in plants since T. A. Knight in 1805 dem¬ 
onstrated the effect of gravity on the direction of the growth of 
seedlings. 

These four early exjicrimentalists were alike in discounting the 
use of anecdotes as a tool in analyzing animal activities. They all 
atlenqited to describe behaviour in objective terms and without 
anthrojiomorphisms. They studied animal behaviour for its own 
sake without necessary regard for the mental evolution of man. 
Loel) and later Lloyd Morgan applied what may be called the gen¬ 
eral scientific principle of parsimony. In the words of C. L. Mor¬ 
gan; “In no case may we interpret an action as the outcome of 
the exercise, of a higher psychical faculty if it can be interpreted 
as the outcome of one which stands lower in the psychological 
scale” (.-1« Introduction to Comparative Psycholof’y, Scribner). 
All four men adopted, to some extent, physico-chemical explana¬ 
tions of behaviour—Loeb much more than the others. 

The ne.xt advance came with the work of H. S. Jennings (1897 
W'ho, like \erworn and Loeb, concentrated upon the behaviour 
of the lower organisms. Although in the early years of the 2otli 
century there was a sharp conflict between the supporters of the 
troj»isin theory ot Loeb and those who accepted the more com¬ 
plex Irial-aiid-error explanations of Jennings, it may lie seen in a 
later section that the observations of the two groups were largely 
complementary. 

By 1896. C. B. Davenport in his Experimental Morphology, 
which covered a much wider field, could give extensive historical 
treatment to such topics as the following reactions and the stim¬ 
uli to which they are given; chemotaxis (chemicals), hydro¬ 
taxis (water), tonotaxis (sound), thigmotaxis (touch), stereo¬ 
taxis (space), rheotaxis (water currents), geotaxis (gravity), 
elertrotaxis or galvanotaxis (electric current), phototaxis (light), 
and thermotaxis (heat). 
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The experimentalists did not always remember that they should 
master the normal responses of animals before introducing ex¬ 
perimental complications. The implied naturalistic emphasis intro¬ 
duces the questions that ecologists began asking in the decades 
just before and after igoo. These are: (i) Do animals have defi¬ 
nite reactions that enable them to find habitat niches that match 
their ecological tolerances? (2) Are animal responses adaptive? 
(3) Is a given behaviour pattern innate or conditioned (learned)? 

Outstanding advances during the 20th century include I. R- 
Pavlov’s demonstration of conditioned retlexes! In a simple, 
direct experiment Pavlov showed that a dog on which the sound 
of a bell produces no observable effect can be trained to secrete 
saliva when the bell rings. This is done by ringing a bell when 
food is presented. A hungry dog salivates in the presence of food. 
After sufficient training, the sound of the bell stimulates the sali¬ 
vary glands to activity even in the absence of food. 

A second major advance came from G. E. Coghill’s proof that 
behaviour patterns in the developing vertebrate embryo depend 
on the growth of detailed nervous connections. Coghill also 
showed that the embryo first gives broadly generalized re¬ 
sponses like the flexure of the trunk or generalized limb move¬ 
ments; finer, more individualized p;itterns develop later. Another 
set of recent advances came from the demonstration of the e.x- 
islence and effectiveness of neurohumeral .suhstancc.s and of the 
control of much of behaviour by hormones in general. Pituit.ary 
and sex hormones are e.sfiecially potent in initiating and regulating 
behaviour. 

Content.—It is impossible to give a definite outline of the 
subject matter that is usually treated under the heading of animal 
behaviour. The subject can be approached from many different 
j)oints of view. The organization given here places many of the 
objective, experimental phases of the subject in relation with each 
other. A. Kuhn’s classification of tropi.sms and taxes (taxis, sin¬ 
gular), especially the modification by G, S. I'raenkcl and D. I. 
Gunn (ig40) has been largely accepted and placed in a more in¬ 
clusive setting. 

A.—INHERITED BEHAVIOUR PATTERNS 

I. —Unorganized or poorly organized responses given by early em¬ 
bryos or by animals like sponges that have no ncrvou.s .systcm.s. 

II. —Reflexes proper.—Refle.v-arc movement.s.—Reflex movements as 
usually described, such as the immediate jerking away of the hand on 
touching a hot stove. 

III. —Reflex-like activities of entire organisms. 

1. Unoriented. —a. Kineses. —Undirected .speeding or slowing of 
the rate of locomotion or of turning of whole animals; speed of move¬ 
ment depends on the intensity of stimulation. 

(1) Orthokinesis. —Speed of locomotion or the frequency of change 
from rest to movement depends on intensity of stimulation. Lamprey.s 
are more active in high intensities of light; cockroaches in low intensi¬ 
ties. Flatworms and many fly larvae, among other.s, show orthokincsis. 

(2) KUnokine.sh.—Frequency or amount of turning per unit of time 
depends on intensity of stimulation. This is the avoiding or trial-and- 
error reaction of Jennings; it is well .shown by Paramecium, 

2. Oriented.—a. Tropisms. —Directed growth-curvature move¬ 
ments or other oriented reactions of sessile plants and .scs<iilc animals 
leading to equal intensities of stimulation of symmetrically placed parts 
of the body; shown by many plants and by hydroid animals like 
the hydroid, Eudendrium. 

b. Taxes. —Oriented locomotory reactions of motile organisms. 
They exist in purest form as oriented, forced movements, that is as 
reflex actions of entire organisms. When exposed to a .single source 
of stimulation, the body is oriented in line with the source. Move¬ 
ment towards the source is said to be positive, that away from it is 
negative. 

(1) Attainment of orientation Ls indirect and k 
achieved by interruption of regularly alternating lateral deviations of 
part or all of the body. There seems to be a nonconscious compari¬ 
son of intensities of stimulation that are .successive in time. Klinotaxi.s 
is .shown by animals with a single intensity receptor and is given by 
such animals as fly larvae, Euglena and earthworms {see fig. i). 

(2) Tropotaxis .—Attainment of orientation is direct and results 
from turning tow^ard the less (negative) or more (positive) stimulated 
side as a result of simultaneous, autonuilic comparison of intensities on 
two sides of the body. No deviations are required. Tropotaxis is 
.shown by animals with paired intensity receptors. If exposed to stimu¬ 
lation from two sources, orientation is to .some intermediate point and 
is determined by the relative intensity of the sources. If one receptor 
fa effectively covered, the animal goes round and round in spirals 
(circus movement). The locomotory reactions that Jacques Loeb called 
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tropism.s l>e]ong in this category. Tropotaxis is shown by many 
arthropods, especially by insects. The reaction of Notonecta, the com¬ 
mon barkswimnier, to light is a good example. 

(D Teloiaxis .—Known only for re.sponses to light; attainment of 
orientation is direct and again is 
1 without apparent “trial** move¬ 

ments. When between lights from 
two sources, the animal orients to 
one light, not to some intermediate 
point. The animals switch orienta¬ 
tion from one source to the other 
at unpredictable intervals and conse¬ 
quently follow a zigzag course. The 
response is given to the source as 
though it were a goal. Bilateral 
balance is not necessary and circus 
movements, if given, deraonstrale 
that the animal is reacting tropo- 
(actically rather than tclotactically. 
Honey bees (d^ij) and hermit 
crabs (Eupagurus), among others, 
show' telolaxis. 

c. Orientations at an angle. 

—'I’ransvcrse orientations may or 
may not be accompanied by loco¬ 
motion, They include: 

(I) The Light-Compass Reaction. 
OF KI.INOTACTIC —Much given by for.'iging insects 
like ants and bees that return to a 
fixed nest. The general principles 
involved are illustrated in fig. 2, in which an ant returning to nest at 
N ab>ng a path approximattiv at right angles to the sun’s rays, wa.s 
roven-d over for a.5 hours. On release the ant proceeded, not toward 
the nest, but at right angles to the rays of the late afternoon sun. 

(2) Dor.uil (or Ventral) Transverse Reactions. —Impact of the 
.stimulus is kept at right angles to liolb the longitudinal and transverse 
axes of the body. Locomotion need not occur; given to light by vari¬ 
ous aquatic crustaceans like Argulus, the fish lou.se, and Artemia, the 
brine shrimp; given to gravity by crayfish. 

IV.—In.stincts.—Instinctive behaviour represents the most compli¬ 
cated of the inherited, unlearned behaviour patterns. Instincts arc set 
off from kinese.s, tropism.s and taxes by their greater intricacy. An 
instinct is a relatively complex activity of an animal that is acting 
(1) as a whole rather than by parts; (2) as the reprc.scntative of a 
.species rather than as an individual; (.3) without previous experience 
or without modification caused by experience; and (4) with an end or 
purpo.se of which the reacting animal has no knowledge. Care must be 
taken to avoid confusion with e.irly conditioned behaviour patterns. 
The difficulty is greater .since exhibition of instincts may be deferred 
pending the achievement of appropriate stales of development. The 
lack of previous experience or of modification caused by experience 
biforc approximately perfect performance is crucial evidence of the 
action being instinctive. Mating, nest building, and rearing of new 
brood by a female ant is done liy in.stinct. 

B.—CONDITIONED OR LEARNED BEHAVIOUR 

In contrast with preceding categories, conditioned or learned be¬ 
haviour h predominately acquired or strongly modified as a result 
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of individual experience. The following broad categories can be 
recc^ized: 

I.—Conditioned reflexes or autonomUms (simple associative learn¬ 
ing): The unconditioned stimulus (presentation of food to dog) de¬ 
termines the response (secretion of saliva). The conditioned stimulus 
(ringing of bell), at first in contiguity with the unconditioned stimulus, 
at length elicits the response when acting alone. As soon as the con¬ 
ditioned stimulus begins to be effective, further improvement comes 
from trial-and-crror learning. 

I. Conditioned reflexes like the substitution of the sound of a 
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ImII for the sight of food to stimulate salivation. 

2. Conditioned autonomitms arc more complex and involve 

reactions of the entire organism, 

II,.Trial-and-error learning (selective learning); This type of 

learning i.s independent of a sfx-cific unconditioned stimulus; it 
involves reward and piini.sliment as well as contiguity. The animal 
floes not learn something wholly new—rather a re.sponse, often a 
random response, i.s .selected as a re.sult of reward or punishment and 
hecomcR dominant. This kind of learning is shf)Wn under diverse 
problem situations in whit h the animal i.s not initially aetjuainted with 
all elements in the .situation 

HI.—Insight is shown in those cases in which an animal that is 
accustomed to all elements in the situatif)n taken separately finds them 
in new relations to each other. When typically exhibited, after the 
initial survey, the animal prficeeds at once to make a smooth solu¬ 
tion, or does so after a motionless pause. Reward .sf>eeds the p;rform- 
anre (.selective learning) and also repays the animal for displaying 
insight. An example is given with the aid of fig. 3. A dog that has 
had the run of the surrounding yard i.s at X when he sees food being 
pl.'ued beyond the grill. His smooth solution of the situation is indi¬ 
cated by the curved line. \ hen undc-r similar conditions zigzags 
b.ic k and forth until she finds the solution by trial and error or cea.ses 
to react. These |»ha.se.s of learned behaviour and their general imtdi- 
cations arc* clist us.sed mort‘ fully in thc' article on ('oMi'AKAxivt Psy- 
c )(c)I,cm;v. 
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*OA^rtn fBOM woirtAN.. rohiih, mintalitt or Art'.' iaigan paui, tbihch. truincr I 

Fig 3 CA> A SMOOTH SOLUTION AS GIVEN BY DOG OR APE IN CON- | 
THAST WITH iB) THE TRIAL AND-ERROR BEHAVIOUR OF A HEN UNDER j 
SIMILAR CONDITIONS 

Instinctive and Learned Behaviour.—The distinction be- 
Iweeii learned and unlearned behaviour is not as clear cut as 
might appear from tlie above outline. Instinctive elements enter 
into intelligent activities and lH“ha\'iour patterns that are prima¬ 
rily instinctive do not usually run their tour.se automatically. 
Often they contain a variable element that is more or less adapted 
to the particular situation, in addition to the Ii.xed, inherited 
aspects. 

An at I A is at one and the same time often a function of a 
constant C and a variable I'; exjin-ssecl us a formula it reads 
.1 f(C’,T). In simple.Nt cases,* the constant clement is unlearned 
and the variable is ('ither learned or i.s related to learned be¬ 
haviour. 'Hiis .analysis of action .1 into lhe.se two components is 
an abstract one. I’ and C do not repre.sent more or less antago¬ 
nistic agencies jiushing the animal now in this direction, now in 
that, as they impinge on one another; the>’ are rather two differ¬ 
ent phases of one whole. In instinctive reactions, C is greater 
than I', often very much greater; in intelligent behaviour, rela¬ 
tions are reversed and V is greater than C. 

The nest building of birds gives an interesting test case. Tlic 
xariable element appears in the way in which the individual bird 
.sets about finding a suitable location and then by means of co¬ 
ordinated body mcnements collects available appropriate mate¬ 
rials and weaves them into the structure of the nest. The general 
nest pattern is unlcarnecl; it i.s reprc'sentativc of the genus or 
sjiecies rather than of the individual. Robin nests have a cup of 
dried mud between the outer sticks and the inner lining. Older 
birds freiiuently weave more skilfully than do beginners. Nest 
building of birds is neither purely an automatic, inherited reac¬ 
tion nor purely learned behaviour. Both C and I' are involved. 

The complex activities of other animals, man included, similarly 
contain both lhe.se elements. Here we come to an answer to one 
of the questions of the early Darwinians. The behaviour of man 
differs in degree rather than in kind from that of other animals. 
The differences, though often very great, are quantitative rather 
than qualitative. 

Experimental Behaviour as a Tool.—Man is the only ani¬ 


mal who.se behaviour w’e can describe with even approximate com¬ 
pleteness since he is the only one about which we can supplement 
objective behaviour observations with subjective knowledge 
gainc'd personally or by communication with others. We cannot 
know by direct exi)ericncc what animals of other species see or 
feel or cithcrwise .sense; we can only find the stimuli to which they 
i react and their methods of reacting. U-sing all avenues of approach open 
I to us; observation, physical analysis of the environment, controlled ex¬ 
periments including di.seriminatory learning when possible, we find that 
I many animals live in a different sensory world from our own. 
i Much of the activitie.s of ants indicates that within their dark 
; nests, and outside too for the blind species, ants live in a world ol 
j odour shapes somewhat as man lives primarily in a world of light and 
shade or of colour shapes. For many animals, smell is an important 
I sense; it is blunted in man. Male moths of several species can find 
I appropriate females though in observial rases the latter may be over a 
j mile awav. The physics of the situation is little short of astounding 
j when we consider how' scarce the minute odour-bearing particles must 
! be and yet the male is not only able to detect them but also to fol¬ 
low (he very low intensity gradient that leads him to their source. 

Dogs can be trained to react to a Galton whistle pitched so high 
(hat it is inaudiiile to man. Bats emit and react to supersonic vibra 
(ions (»f the order of 45,000-^0,000 cycles per sec. Man’s hearing .stop¬ 
al about 20,000-25,000 cycles per .sec. Bats avoid ob.stacles in total 
daikness apparentlv from reactiny* to the radar-like reflections of the 
su|)ersonic waves they have emitted. 

.‘\s comiiared with man, the arthropods, as a ruli', are relatively un- 
resjjonsible to the red end of (he spec (rum. K. von Frisch failed in 
.cttempls to train honey bee.s to react to red pajier when mixed witli a 
M'lies of grays and covered by dean gla.ss. He could (rain them to 
lind sugar water on the other spectral colors when similarly inter- 
Gpersed among ‘-hades of gray. I'he available experimental evidence 
indicates (hat the honey bee reads to a spectrum of from 2,700-6,770 
Angstrom units though besitatingh at the' red end. This extends from 
the ultra-violet region into the red. Drosophila, the common fruit fly, 
reacts to the range of wave lengths from 2,550 in the ultra-violet to 
about 5.7.S0 in the yellow. The sfian to which some vertebrates 
respond given in .Angstrom units is I'hoxinus, a fish, 5,400-8,000 (near 
ultra violet to intra-red) : the common hen, 5,000-7.000 (green into 
red); adult man in daylight. 4,000 7.700 (violet through red). 

A number of insects and other arthropods have l>een shown to be 
sensitive to ultra-violet radiation. Both Drosophila and the hones’ 
l)ee appear to find their highest luminosity values of light in short 
wave lengths to which man is totally blind. Trif^otia, a stingless bee 
from the .American tropics, has been trained to react to an ultra-violet 
p.'ittern. 

! Enough has been said, perhaps, to document the general principle 
j that it cannot be assumed that other animals, even that other mam 
j mals, have the same sensory aliilities and limitations found in man. 
One of the jiroblcms in comparative animal beh.ivioiir is to describe 
with all the accuracy po.ssible the sensorv field of representatives of 
all the major animal phyla and ol the minor ones, too, when they are 
particularly interesting, either for functional or lor evolutiotiary 
reasons. 

Physico-Chemical Principles Applicable to Behaviour.— 

I The physiology of animal behaviour is very complex. Among the 
1 factors to be considered are: (1) the present external environment; 
(2) environments of the recent and sometimes of the more remote 
past; (5) the present physiological state; (4) recent physiological 
states and .sometimes those of the more remote past; (5) the proc'es.ses 
involved in the resoUilion of one physiological .state into another; 
(6) the physiology and anatomy of the given animal, especially (7) of 
(he sense organ.s (receptors), nerve's or hormonal conductors (con¬ 
ductors), the central nervous system (adjustor), and the different 
kinds of effectors. 

Considering its complexity, it is impressive to find the extent to 
which physico-chemical principles (the natural laws of the older 
literature) apply in animal behaviour. The following incomplete list 
i.s long enough to make the point. 

1. Most activities increase in sjx-ed with an increase' in temperature 
between the thre.shold and the optimum points. The formula of 
.Arrhenius and the* Van’l Hc^ff coefficient, devised from chemical con¬ 
siderations, hold in many instances. 

2. With light, intensity varies inversely as the square of the dis¬ 
tance. Animal reactions chat are affected by light inten.sity clearly 
show the effect of this irivcrse-.square relationship. 

With light, the product of the strength of the stimulus and the 
length of time it otxrrates, if constant, give constant re.sults (Bunsen- 
Ro.scoe law) 

4. The intensity of illumination of a surface element varies with 
the cosine of the angle of incidence (the cosine law' of illumination). 

5. Within the same modality and with constant e.xpcrimental con¬ 
ditions, the ratio between two stimulus magnitudes that arc correctly 
discriminated, in any intermediate proportion of the attempts, is a 
constant (Webc'r’s law-). Like several others, this principle does not 
hold for ndatively low or high magnitudes. 

6. The stimulating effect of intermittent light equals that of a 
constant light if both emit the same amount of energy and if the 
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interval between flashes is not too great (Talbot’s law). 

There is space to recorcl only one illustration. Umulus, the king 
crab, is a photonegative animal. When it is exposed to light from two 
sources the animal swings to an orientation between the two beams. 
This orientation is independent of intensitv (/) and of duration (/?) 
of the light stimulus providing /XD of one equals IXD ol the other. 
Under these conditions Limulus orients away from the lights and 
along a line equidistant from both. Given a situation in which IxD 
of one differs from ixD of the other light, the orientation shifts until 
/rxcosine-of-anglc-of-incidcnce of one eye equals the product of 
similar values for the other eye. The reaction illustrates tropofactic 
behaviour. 

In one of the original experiments, .xS individuals tested gave fairly 
diagrammatic responses; lo did not. This .serves to introduce a final 
principle of behaviour: Af all levels of the animal kingdom, if closely 
studied, different individuals of the same kind show distinctly indi¬ 
vidualistic responses. Despite the remarkable extent to which manv 
animals exhibit complex behaviour patterns that accord with physico¬ 
chemical principles worked out for nonliving svstems, the fact 
remains that under carefully controlled experimental conditions, ani¬ 
mals often react in an unpredictable fashion. This means that, to date 
(* 045 U even the best analyses of behaviour are incomplete. Such a 
.situation is neither a cause for reproach nor for defeatism but rather 
it is a stimulus to further study. 

BiHT.TnoR.AmY,-—T. C. Barnes, Trxlhook of General Physiology 
fiQ.t?) : C M. Child, Plvsiolo^kal Foundations of Behavior (1924); 

G. S. Fraenkcl and T). T. Gunn, The Orientation of Animals (1040) ; 

H. S. Jennings. Behavior of the Lower Organisms (1906); W. Kohler. 
The Menfalitv of Apes (to^s); Jacques Loeb, Forced Movements, 
Tropisnn and Animal Conduct (rqrS); C. Llovd Morgan, Animal 
Behaviour (1000); I. R. Pavlov, Conditioned Reflexes (1927): C. J. 
Warden. T. N. Jenkins and L, H. Warner, Comparative Psychology 

vols ) (T03'r'-T04o) ; R, M. Yerkes, Chimpanzees (194^). See also 
CoAfPARATn’E PsVCUOLOOY. (W C A ) 

ANIMAL BREEDING. This term is sometimes used 
broadly to include all the oix*ration.s of producing, rearing and 
caring for animals, but more often is restricted to activities in¬ 
tended to change their heredity so that they will better satisfy 
human needs and desires. 

Animal improvement may be made by improving either the 
environment of the animals or their inherited ability to utilize 
that environment. The improvement in the environment does 
not directly alter (he heredity of the animal fwpulations exposed 
to it, but it does lift some of the environmental limitations which 
previously prevented hereditary differences from manifesting 
themselves. ExcejM. for improving (heir inherent hardiness, little 
is gained by breeding more productive animals if poor feed or 
care arc still the main limits on what they can produce. Lifting 
those limits to higher levels immediately imreascs the incentive 
for improving the hereditary ability of the animals to utilize the 
l)etter environment. Thus improxement in environment and im¬ 
provement in animal heredity (except for hardiness and disease 
re.si.stance) often follow each other clo.sely. 

Changes in an animal population by improvements in environ¬ 
ment are usually quick but last only a.s long as the new' condi¬ 
tions continue. C"hange.s in the hereditary cemstitution of a popula¬ 
tion are often slow but are relatively permanent unless .selection 
toward the original condition is then practised. However, there 
are some characteristics (typified by tho.se in which the maximum 
production results from an intermediate size or quality of organs) 
for which the average inherent merit of the population will decline 
sharply for the first generation or two after cfforf.s at breed im¬ 
provement cease. 

Origin of Breeds and Breeding Customs.—The initial step 
in forming a breed was irsually the collection of a small group of 
animals which the breeders thought su{K‘rior to others. Having 
started with material .sufficiently varied that all of the desired 
characteristics were included in at least a few of the animals, the 
breeders then proceeded by .‘^electing as parents for the next 
generation those individuals which pleased them most. This 
process was repeated generation after generation, seeking to make 
the undesired characteristics scarcer and the desired characteris¬ 
tics more abundant. 

At first there were no herdbooks. breed associations, or other 
means for helping each breeder to find others who held similar 
ideals. Hence it was only natural that each started with his own 
stock and when purchasing chose mostly from the herds of neigh- 
f>ours or at least from those herds which were close enough that he 


could inspect them personally. 

The more successful each breeder was in making his stock ap¬ 
proach his ideal, the less likely it became that he could find, out¬ 
side of his ow'n herd or the herds of his co-operators, animals 
which fitted his ideal as well as his own did. If success crowned 
his early efforts, he was soon faced with the choice of continuing 
to breed within his own stock, along with any inbreeding that in¬ 
volved. or of using animals he thought inferior. The more pro¬ 
nounced his early succe.ss, the more likely he was to choose the 
former alternative. 

The tradition of strictly pure breeding for producing seed stock 
became established largely in rural England in the late 18th and 
early iqth centuries. On the continent of Europe the contempo¬ 
rary animal breeding was more largely directed to attempting to 
improve by crossing all sorts of races from various regions. This 
later changed to extreme emphasis on purity of breeding. (See 
W. Engeler on “racial constancy. ’) During the last half of the 
iqth century the pendulum of breetler oi>inion in continental Eu¬ 
rope swung toward less insistence on breed purity and more 
emphasi.s than elsewhere in the world on testing production and 
on inspecting, mca.suring or otherwise grading the merit of in¬ 
dividual animals otficially. In many importing lands purity of 
breeding is cmpha.sized more than in the lands where the breed 
originated. Whenever a brecil became so popular that it acquired 
a considerable export market, means of promoting and keeping 
that market naturally became important to the breeders and were 
inlluential in determining registration rules and other procedures. 

New breeds often aroi^e from complex mixtures of cross¬ 
breeding but thi.s was rarely planned deliberately. In most in¬ 
stances the recognition that a breed exi.sled was preceded by 
many years of commercially successful breeding within the cross¬ 
bred stock. Exam})les are Polaiul-Uliina and Duroc-Jersey swine 
in the United States, Corriedale sheep in New Zealand, and 
Africander cattle in the Union of South Africa. 

Defining the Ideal.—The first stej) in any breeding program 
is to decide W’hat is ideal. Variation in the pury^oses and market.s 
on which the animal products are to l)e sold, or in the plant re¬ 
sources which are to be converted into those animal products, 
or in the local })hysical and climatic conditions may cause the 
ideal animal to he widely different from farm to farm and from 
one locality to another nearby. 

It may even be profitable to keep on the same farm two differ¬ 
ent types of animals of the same syiecies for different puryxiscs, 
as (he keeping of some horses for draft and some for riding, or 
of some cattle .specialized for bc-ef production and others for 
dairy purposes. The animal with (he highest net desirability 
may be a compromise between that wliich is ideal on the market 
and that which can utilize the available plant resources most 
effectively. 

Measuring Individual Merit.—I'he second step in a breed¬ 
ing program is to measure* how well or poorly each individual 
conforms to the ideal. This is more difficult for .some charac¬ 
teristics than for others. The quantity and quality of milk, wool 
and eggs actually produced by a cow, sheep, or hen, for example, 
can be weighed, graded or counted with reasonable exactness, 
The exterior anatomical conformation of an animal used for 
meat }>urposes can be appraised fairly accurately, although sub¬ 
jectively. But physiological soundness and rates of functioning 
(an be only vaguely estimated from the exterior. Measurement 
of internal anatomy, longevity, vitality in general, or the life¬ 
time usefulness of work animals can nof be c()mi)lete until the 
animal has reached the end of its life, Tliis is too late to Ih; used 
in the actual decisions which the breeder must make ccmceniing 
the animal itself, although not too late for use in the ])cdigrees 
of its descendants or relatives. 

Even for characteristics wliich can be measured definitely and 
f.iirly simply, as the amount of milk or the number of eggs pro¬ 
duced, what an animal has done in one month or one year is not 
a jx'rfcct guide to what it will do the following month or year. 
Also the u.sefulne.ss of the whole animal dejxjnds on its merit 
in several different characteristics and on how well the.se comple¬ 
ment each other. 
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Selection.—The third step in animal breeding practice is to 
estimate how nearly each available animal has the heredity for 
producing the ideal characteristics and to use or reject it for 
breeding purposes accordingly. All estimates of breeding value 
are based on appraisals of individual merit, either of the animal 
itself or of its relatives. 

Selecting animals for breeding i)ur[)()ses solely on their own 
individual merit is called “ma.ss selection." Selecting them ac¬ 
cording to the merits of their arxe.stors and (ollateral relatives 
is tailed "pedigree selection" or ‘ family selection." The former 
term emphasizes the ancestors; the latter term emphasizes the 
collateral relatives, Kstimafing an aninKil’s breeding value by the 
merit.s of its descendants i.s called ‘‘progeny testing.” 

Kach of these bases for estimating breeding value has some 
advantages and disadvantages as compared with the others. 
Pedigree is available earliest and progeny test conics last. In a 
hitherto unsclected population individuality is generally most 
accurate and pedigree least accurate, although progenv' test and 
(much more rarely) pedigree can sometimes he more arcuratc i 
than individuality. Many important (haracteristics are expressed 
in only one .sex. for these there is no possibility of judging in¬ 
dividuality in the members of the other sex. Examples arc milk 
and butter fat production, egg production in bmls. size of litter 
in swine, and maternal instincts and other aspects of reproductive 
behaviour. 

In practice all three bases for selection arc used as oppor¬ 
tunity otters. Each docs some of the same things one or both 
the others do. Discarding the worst individuals prevents those 
which would have had the wurst ]^‘digrees in the next generation 
from being born. Conse(iuenll\', if a breed has been steadily 
under selection for more than a generation the pedigree differ¬ 
ences within it are .smaller and le.ss u.seful for .selection than 
when selection is first beginning, or when a change in ideals is 
for the hrsl time directing attention to characteristics previously 
thought unimportant. Likewise, the animals with the w-or.st in¬ 
dividuality do not get tried at all for breeding. Hence, when the 
progeny tests first become available they are usually only on 
animals with reasonably good pedigrees and individualitv. 

The iKissibilities of discriminating between such individuals on 
their pedigrees and individualities have already been partially 
exhausted and the new information coming from the progeny 
test deserves relatively more attention than if the same informa¬ 
tion were suddenly to become available in a po|)ulation not 
pre\dously selected. 

Information concerning an individual’s own merit conlinuc'S to 
accumulate throughout its life as it matures, produces in suc¬ 
cessive years, shows rc.sistaiice or susceptibility to cli.sease or 
unfavourable environment, and otherwise demonstrates its pro¬ 
ductiveness and longc'vify. Pedigree information is added as the 
ancestors bc'corne older and more thoroughly tried, and as new 
collateral relatives show their merit. The average merit of the 
progeny can change as more are born and as the merits of the 
older ones or of their other parents iM-coine better known. Com¬ 
plete certainly concerning an animal’s breeding value i.s never 
attained except for an occasional characteristic slightly affected 
by environment and simple in its inheritance. I'or example, no red 
hull cun transmit black but some black bulls will be knowai cer¬ 
tainly to be heterozygou.s, i.e., can transmit unlike things, such as 
black or red. to various of their offspring. 

Mass Selection.—When the characteristic being selected is 
highly fK'reditary. the offspring will average almost a.s high as 
their selected parents; when it is hut slightly herc-ditary, the off¬ 
spring will average only a little above the merit of the generation 
Irom which those parents were .selected. Progress made by mass 
selection depends on the iiiten.sity of the schation and also on 
the amount of this ‘ regression" from the average of (he .selected 
parents toward the average of the whole generation in which they 
were l>orn. Mass .selection is usually more effective for a charac¬ 
teristic which can express itself in many different degrees than 
for a characteristic which can ap[xiar only in one or the other of 
(wo alternative forms. Selection against the less de.sired form of 
an alternative characteristic usually does make it less abundant 


but this change becomes very slow while the undesired form still 
occurs with moderately large frequency. 

In a mechanism as complicated as the animal body, many parts 
dci>end closely on the size and quality of others for their 0[)- 
lirnum functioning. Selection which changes one part is likely to 
disturb the balance between that part and some others with 
which it must co-operate for good functioning. If further 
progress is to result, these other parts must then be changed also. 
Thi.s .seems to be the major explanation for the cases in which 
mass selection makes marked progre.s.s at first but the effective¬ 
ness of further selection in the same direction is much less. 

Family Selection.—Because the family average is based on 
the average merit of several individuals, the effects of nonheredi- 
tary differences among them have opportunity to cancel each 
other. Hence the average breeding value of the selected family 
and its average individual merit generally agree much more 
clo.scly than the merit and breeding value of the individual ani¬ 
mal. But family averages do not differ from one another as much 
as individual merit does, and the breeding values of the individ¬ 
uals within (he family will not all be the same. Under family 
.selecti<»n one cannot reach for as much a.s he could with mass 
selection, hut the next generation does not regress so far from 
the average merit of its parents; hence under some circumstances 
the rate of actual improvement can be higher with family selec¬ 
tion. Eamily selection is especially useful for characteristics 
which are slightly heritable, or cannot be apjiraised accurately in 
the individual, or apjx-ar only in alternative form.s, or like 
longevity cannot be measured until the individuals are middle 
aged or old. 

Eor family .selection to be highly accurate: (1) the number in 
the family must he large, (2) the members of the family must be 
do.sely related to each other, and (.s) each family being com¬ 
pared mu^t have been exposed (o a similar range and variety of 
environments. The mo.st extreme form of family selection is 
reached in selecting between inbred but unrelated lines. Family 
selection cannot often be irn[>ortant in animals like horses, sheep 
and c.attle, in which there are few' full sibs (off.spring of the same 
pareiiLs) and even (he halt sibs may not be numerous. 

hamily selection results in choosing many of the same animals 
which would be cho.sen by mass selection, sini e any family which 
has high average merit must contain a high proportion of individ¬ 
uals above average in merit. Mass and family selection differ in 
what they do witli good individual.s from poor or mediocre fami¬ 
lies and with poor or mediocre individuals from good families. 

Progeny Selection is esr>ecially useful for characteristics 
which tan be rnea.sured while the offspring are young, but which 
are of low herilability or are manife.st in only one sex. High ac¬ 
curacy of the progeny test retjuires (i) tliat all the offspring or at 
least an un.selected sample of them he included, (2) that the in¬ 
heritance whiih they received from their other jiarenls lie dis¬ 
counted or appraised with rca.sonablc accuracy, and (3) that the 
progenies being compared shall have been exposed to a similar 
range of environments. Selection by progeny test results in 
choosing mariy of the same animals which would be chosen in 
family selection, since a breeder, when he chooses to continue 
using the parents of the best progenies, automatically chooses to 
produce more brothers and sisters of his best families. 

Artificial Insemination.—Taking semen from a male and 
placing it without natural service in the vagina or uterus of a 
female has been done in laboratories for many years and has long 
been u.'ietl in horse breeding as one means of combatting sterility. 
Its widespread use on other farm animals was first developed by 
Russian workers in the early 1920s and then spread to many 
other lands, iiarlicularly for use on dairy cattle. 

It ix*rmits .selection among the males to be more inten.se, since 
fewer male.s are needed, but it has not changed the standards by 
which the males are selected, except that family selection and 
progeny tests can lie more accurate if each sire has offspring 
reared in several different herds. It .saves many breeders the 
bother and expense of keeping a male. The costs of service 
may l>c higher or lower than the cost of natural service. The in¬ 
seminations are usually made by a man trained to recognize and 
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treat breeding disorders. This may help maintain the breeding 
health of the herd at a higher level. Many farmers must co¬ 
operate in each artificial breeding association if the overhead 
costs are to be kept down. 

The semen is usually obtained b\- allowing the male to mount 
a dummy or by massage. With appropriate solutions and with 
Ggg yolk as a medium the semen can be diluted so that many 
females can be inseminated from a single service. The diluted 
semen may be kept viable for several days at low temi^cratures. 
Young produced by artificial insemination arc as normal as those 
produced by natural service. 

Systems of Mating.—Having chosen the individuals which 
are to become parents, the next step is to decide which to mate. 
If no definite policy is followed, the mating is random within the 
group .selected to be parents. If the mates are chosen by their 
relationship to each other, the mating sy.stem can range from in¬ 
tense inbreeding through random breeding to the widest out- 
breeding possible within that group of parents. If the choice of 
mates is based on their own characteristics, the mating system 
can range from the closest mating of like to like through random 
mating to.the crossing of as unlikes as can be found within the 
group selected to be parents. The.sc mating systems can be com¬ 
bined or alternated and used with various methods of selection, 
thus making [lossiblc an almost infinite variety of breeding plans. 

Mating systems do not of themselves make any gene more fre¬ 
quent or more rare, hut thf'V do change (he proiwtions in which 
various combinations of these genes occur, and they may change 
the variability of the population so that selection can be more 
effective than it could if mating were random. 

Inbreeding is the mating of close relatives. The term is often 
restricted to cases where the mates are at least as closely re¬ 
lated as first cousins, .since only the closest inbreeding usually 
produces noticeable results at once. Milder inbreeding may pro¬ 
duce striking results if continued for man)' generations. I’ure- 
breeding with herdhooks entirely closed to ouLsidc blood is in- 
breeding relative to the whole species, but it is so extremely mild 
that it is rarely considered as inbreeding. Linebreeding is a 
combination of selection and inbreeding in which the mates are 
related mainly through some admired ancestor who.se character¬ 
istics it is desired to pre.serve and concentrate, while allowing 
the characteristics of other ancestors to be diluted and scattered 
through the natural halving processes of ^^cndelian inheritance. 

The primary effect of inbreeding is to increa.se homozygosis 
(ability to transmit the very same thing to each offspring) and 
to divide the breed into distinct and unrelated families. As the 
inbreeding proceeds each family tends to become more homo¬ 
geneous within it.self and more different from other families. 
This increases the possibilities for effective .selection between 
families. The increase in homozygosis'causes more individuals 
to show the recessive characteristic. Since the recessive is gen¬ 
erally less desirable than the dominant, some average decline in 
individual merit is usually observed. Because it brings more of 
the undesirable reccssives to light, inbreeding permits selection 
to be more effective especially when the reccssives have already 
become rare. 

When inbred but unrelated individuals are crossed, the off¬ 
spring often show even more vigour and vitality than the original 
stock. Thus inbreeding generally cau.ses some immediate loss but 
ultimately some gain w'hen selected inbred lines are inter-crossed 
with each other. This alternation of inbreeding with consequent 
family or line selection and then crossing of the selected lines is 
practised in animal breeding only in a much milder form than in 
the breeding of such plants as maize and sugar beets. 

Outbreeding. —Choosing mates which arc as unrelated to 
each other as possible is practi.sed either to correct specific de¬ 
fects or to gain hybrid vigour and combine desirable traiLs. Ani¬ 
mals resulting from crossing different breeds or races of the same 
species often exhibit unusually rapid growth and high vitality. 
When these firstcross animals are mated together this hybrid 
vigour is generally lost. Commercial u.se of this hybrid vigour 
has long been made in the production of blue-gray feeder cattle 
by crossing Aberdeen Angus cattle with white Shorthorns in 


Britain, black-faced Highland sheep with Leiccstcrs for the pro¬ 
duction of commercial sheep in Scotland and northern England, 
Kambouillet or Merino sheep with mutton breeds for range pur¬ 
poses in the western United States, European breeds of cattle 
with the Zebu in the tropics, and in crossbreeding swine for com¬ 
mercial production in the United States. The mule is an example 
of extremely wide outbreeding. 

Conclusion. —Although the animal breeder has no power to 
create any luwv fundamental unit.s of Inheritance (genes), he can 
create new combinations of the exi.'^ting ones. Thus for practical 
purposes he can change the hereditary composition and average 
outward merit of a population, often far lieyond the limits to 
which the original population varied. The breeder’s main reliance 
is on selection, wdiich means causing the individuals w’hich come 
nearest to his ideal to have many offspring and those which con¬ 
form least or not at all to his ideal to have few or none. Selec¬ 
tion of the individuals can be on the basis of their own merit 
(ma.ss selection), on the merit of their ancestors and collateral 
relatives (pedigree or family selection), or on the merit of their 
offspring (progeny test), b^ch basis has some advantages over 
the others. The optimum practice is some combination of them, 
dejumding mainly on whether the characteristic is strongly or 
slightly hereditary, the amount of information available when the 
decision iiiu.sL be made, and how fully the other ba.ses of .sellction 
have already been utilized. 

The offspring of selected jaarents generally average below their 
parents in merit, but above the average of the generation from 
wliich their parents were cliosen. Selection generally changes 
the variability of the next generation but little. Most breeds 
ccmiain enough genetic diversity that selection can change them 
far in the desired direction without introducing outside blood. 
Sometinies crossing two or more breeds before the selection be¬ 
gins will hasten progress, either because it increases the genetic 
diversity of the stock or brings together characteristics which 
were not together in any one of the initial breeds. 

Mating .systems within (he group selected to be parents can 
change the homozygosity, variability and family structure of the 
next generation, and thus can make it possible for selection to be 
more effective or less effective than if the selected individual 
had been mated at. random. Generally the producer of market 
animals uses outbreeding, sometimes even cros.sbreeding, in prefer¬ 
ence to any form of inbreeding, but the breeder of seed stock 
may often find some form of inbreeding, such as linebreeding, 
advantageous. Both may often find it advantageous to mate un- 
like.s to correct defects. 

(See ilEKKDiTY; Variation ; Selection ; Breeds and Breed¬ 
ing; Inbreeding; Reprodi:ction ; Cattle; Horse; etc.) 

Biblio<'.rai*«y.— F. A. E. Crew, Animal Genetics (1925, bibb); W, 
Engcler, Neue t'orschungen in Tierzucht, pp. 39-70 (Bern, 1936); 
Lord Ernie, Bnglhh Farming, Past and Present (1936) ; E. Humphrey 
and L. Warner, Working Dogs (1934) ; J, L. Lu.sh, Animal Breeding 
Plans (1943). (J. L. Lh.) 

ANIMAL EXTRACTS. Many substances used in thera¬ 
peutics are derived from the animal kingdom; the majority are 
obtained from the animals themselves, only a few, such as honey 
and wax, being obtained through the activity of a member of the 
animal kingdom. The most common animal extracts are adrena¬ 
lin, beeswax, cod liver oil, gelatin (or gelatine), honey, insulin, 
lanolin (or lanolinc), lard, pt^psin, spermaceti (gq.v.), suet, thy¬ 
roid gland extract and caniharidin (see Cantharides). Others 
widely used arc the following: 

Pituitary extract, prepared from the posterior lobe of the pitui¬ 
tary body of the .sheep. It is a circulatory stimulant which acts 
within a minute or so of injection and has a somewhat prolonged 
action; it is therefore of great use in cardiac failure. It is also 
used in obstetric medicine in.stcad of ergot to promote uterine 
contraction. It is never given by the mouth. Testicular extract or 
orchitic substance is given for sterility and premature sterility, 
arrested growth, and various neuroses. Ovarian extract is used 
in amenorrhoea and dysmenorrhoea, in vicarious menstruation and 
certain other diseases; it is useful in nervous symptoms at the 
change of life and after removal of the ovaries. Pancreatic solu^ 
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Hon, prepart'cl from the fresh pancreas of the pig. contains at 
least four ferments, the most important of which is trypsin, which 
acts in an alkaline medium, converting [>roteids into peptones. 
Many pancreatised foods are on the market and arc often of u.se 
to invalids arirl (hose whose digestions are weak. Ox-^all, obtained 
from the gall Idadder of bullocks, is sometimes used as a purgative 
in ra.ses in which there are indications of a deficient secretion 
of bile. 

ANIMAL FAT ; see Glyckkidf.s. 

ANIMAL HEAT. Uniler this heading is discussed the 
physiology of the temperature of the animal body. 

The higher animals have within their bodies certain sources of 
heat, and al.so some mechanism by means of which both the 
proiliK (ion and loss of heat can be regulated. This is conclusively 
shown by the fat t that both in summer and winter their mean 
temperature remains the same, But it was not until the intro¬ 
duction <#f thermometers that any exact data on the temperature 
of animals could be obtained. Jt was then found that local dif- 
fererncs were prestuit, since heat production and heat loss vary 
considerably in different parts of the body, although the circula¬ 
tion of the bl(>t,»d tends lo bring about a mean temperature of the 
internal parts. Hence it is important to detc-rmine the tempera¬ 
ture of those parts which most nearly approaches to that of the 
intertftil organs. Al.so for such results to he comparable they must 
he made in the same situation. The rectum gives most accurately 
the templTature of internal parts, or in women and some animals 
the vagina, uterus or bladder, tfccasionally that of the urine as 
it leaves the urethra may he of use. More usually the temperature 
is taken in the tiioulh, axilla or groin. 

Warm and Cold Blooded Animals.—By numerous observa¬ 
tions upon men and animals. John Hunter showed the essential 
difference hc-tween the so-called warm-hlooded and cold-blooded 
animals to lie in the constancy of (he temperature of the former, 
and the variability of the temiH'rature of the latter. Those ani¬ 
mals high in the scale of evolution, birds and mammals, have a 
high temperature’ almost constant and indepc'ndent of that of the 
surrounding air, whereas among the lower ani?nals there is much 
variation of body (emix'rature, dependent entirely on their sur- 
rounditig.s. There’ are, however, certain mammals which are ex¬ 
ceptions. being w'arm-hlooded during the summer, hut cold¬ 
blooded during the winter when thc^y hibernate. But it must 
he remembered there is no hard and fast line between the two 
groups. Also, from work recently done by J. O. Wakelin Barratt, 
it has hec'n shown that under certain pathological conditions a 
warm blooded (homoiothermic) animal may become for a lime 
cold-blooded (f)oikilolherniic). He has shown condu.sively that 
this condition exists in rabbits suffering from rabies during the' 
last period of their life, th<’ rectal temperature being then within 
a few degrees of the room temperature and varying with it. He 
explains this condition by the assumi)tion that the nervous 
mechanism of lieat regulation has hc’come paralysed. The respira¬ 
tion and heart-rate being also retarded during thi.s period, the 
re.semhlance to the condition of hibernation is considerable. Again, 
Sutherland Simpson has shown that during deep anaesthesia a 
w^irm-blooded animal tends to take the same temperature as that 
of its environment. He demonstrated that when a monkey is 
kept deei^ly anaesthetized wdth ether and is placed in a cold 
chamber, its temperature gradually falls, and that when it has 
reached a sufhciently low point (about in the monkey), the 

employment of an anaesthetic is no longer necessary, the animal 
then being insensible lo {xiin and incapable of being roused by any 
form of stimulus; it is, in fact, narcotized by cold, and is in a 
state of what may he called “artificial hibernation.” Once again 
this is explained by the fact that the heat-regulating mechanism 
has been interfered w'ith. Similar results have been obtained from 
e.xperirnents on cals. In man, injury of the spinal cord, as in 
gun-shot wounds, may abolish the heat regulating portion of the 
lower i)art of the bociy, in w’hich case the body temperature can 
only be maintained constant by artificial means. These facts— 
with many others—tend to show that the {lower of maintaining 
a constant temperature has been a gradual development, as Dar¬ 
win’s theory of evolution suggests, and that anything that inter- 
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j feres with the due working of the higher nerve-centres puts the 
animal back again, for the time being, on to a lower plane of 
evolution. 

Variations in the Temperature of Man and Some Other 
Animals.—As stated alcove, the temperature of w'arm-hlooded 
animals is maintained with but slight variation. In health under 
n(jrmal conditions, the temperature of man varies between 36°C 
and .F'i'G., or if the thermometer be placed in the axilla, between 
.pi-zs'T. and 37-5'C. In the mouth the reading would be from 
C. to i-5"C. higher than this; and in the rectum some •q°C. 
higher .still. The temperature of infants and young children has a 
much greater range than this, and is susceptible of w’ide diver¬ 
gencies from comparatively slight causes. 

Of the lower warm-blooded animals, there are some that appear 
to he cold-blooded at Inrth. Kittens, rabbits and puppies, if re¬ 
moved from their surroundings shortly after birth, lose their 
body heat until their temjicrature has fallen to W’ithin a few de¬ 
grees of (hat of the surrounding air. But such animals are at 
birth blind, helpless and in some cases naked. Animals who are 
horn when in a condition of greater development can maintain 
their temperature fairly constant. In strong, healthy infants a 
day or two old the temperature rises slightly, but in that of 
weakly, ill-developed children it either remains stationary or falls. 
The cau.se of (he variable temperature in infants and young 
immature animals is the imperfect development of the nervous 
regulating mechanism. 

The average temi)crature falls slightly from infamy (o puberty 
and again from puberty to middle age, but after that stage is 
{)assed the temperature begins to rise again, and by about the 
8oth year is as high as in infancy. A diurnal variation has been 
observed dependent on the periods of rest and activity, the max¬ 
imum ranging from lo .a m. to o i>,m,, the minimum from ii p.m. 
lo 3 A M. Sutherland Simpson and j. J. (ialbraith have recently 
(lone much work on this subject. In their first experiments they 
showed that in a monkey there is a well marked and regular 
diurnal variation of the body temperature, ami that by reversing 
the daily routine this diurnal variation is also reversed. The 
diurnal temperature curve follows the periods of rest and activity, 
and is not de[)endent on the incidence of day and night; in 
monkeys which arc active during th(' night and resting during the 
day, the body temperature is highest at night and lowest through 
the day. They then made observations on the temperature of 
animals and birds of nocturnal habit, where the periods of rest 
and activity arc naturally the reverse of the ordinary through 
habit and not from outside interference. They found that in 
nocturnal birds the temperature is highest during the natural 
period of activity (night) and lc)wesl during the period of rest 
(day) hut that the mean ternjjeraturc is lower and the range less 
than in diurnal birds of the same size; that the temperature curve 
of diurnal birds is essentially similar to that of man and other 
horn oiol henna I animals, except that the nia.ximum occurs earlier 
in the afternoon and the minimum earlier in the morning. Also 
that the curves obtained from rabbit, guinea-pig and dog were 
(juitc similar to those from man. The mean temperature of the 
female was higher than that of the male in all the species ex¬ 
amined whose sex had been determined. 

Meals sometimes cause a slight elevation, sometimes a slight 
deprcssi(3n—alcohol seems always to produce a fall. Exercise 
and variations of external temperature within ordinary limits 
cause very slight change, as there are many compensating in- 
tluenccs at work, which are discussed later. Even from v’cry active 
exercise the temperature does not rise more than one degree, and 
if carried to exhaustion a fall is observ’ed. In travelling from very 
cold to very hot regions a variation of less than one degree occurs, 
and the temperature of those living in the tropics is practically 
identical with those dwelling in the Arctic regions. 

Limits Compatible with Life. —There are limits both of 
heat and cold that a warm-blooded animal can bear, and other 
far wider limits that a cold-blooded animal may endure and yet 
live. The effect of too extreme a cold is to lessen metabolism, 
and hence to lessen the production of heat. Both katabolic and 
anabolic changes share in the depression, and though less energy 
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is used up, still less energy is generated. This diminished metab- , 
olism tells first on the central nervous sy.stem, especially the ' 
brain and those parts concerned in consciousness. Both heart- ! 
beat and respiration-number become diminished, drowsinc.ss 
supervenes, becoming steadily deeper until it passes into the sleep | 
of death. Occasionally, however, convulsions may set in towards I 
the end, and a death somewhat similar to that of asphyxia takes | 
place. Cats are unable to survive when the rectal temperature is 
reduced below i6"C. At this low temperature respiration becomes 
increasingly feeble, the heart-impul.se usually continues after , 
respiration ceases, the beats becoming very irregular, apparently 
ceasing, then beginning again. Death appears to be mainly due 
to asphyxia. 

The heart has great powers of surviving reductions of temper¬ 
ature. It is said that in Siberia the hearts of animals which have 
been buried hours or days have, when excised and perfused, been 
made to beat. 

Too high a temperature hurries on the metabolism of the 
various tissues at such a rate that their capital is soon exhausted. 
Blood that is too warm produces dysjinoea and soon exhausts 
the metabolic (:a})ilal of the respiratory centre. The rate of the 
heart is quickened, the beats then become irregular and finally 
cease. The central nervous system is also profoundly affected, 
consciousness may be lost, and the patient falls into a comatose 
londition, or delirium and convulsions may set in. All the.se 
changes can be watched in any patient suffering from an acute 
fever. The lowrst limit of tenii)erafure that man can endure 
depends on many things, hut no one can surv ive a temperature of 
45"C. (ir3'’I‘\) or above for very long. Mammalian muscle be¬ 
comes rigid with heat rigor at about 5o"C., and obviously .should 
this temperature be reached (he sudden rigidity of the whole 
body w'ould render life impossible. 11 . M Vernon has recently 
done work on the death temperature* and ]>aralysis temperature 
(temperature of heat rigor) of various animals. He found that 
animals of the same class of the animal kingdom show'ed very 
similar temperature values, those from the Amphibia examined 
being Fishes 39“, RciMilia 45" and various Molluscs 

46“. Also in the case of pelagic animals he showed a relation be¬ 
tween death temperature and the (juantity of .solid constituents 
of the body, Cat us having lowest death temperature and least 
amount of solids in ils body. But in the higher animals his ex- 
l)erirrienls tend to .show that there is greater variation in both the 
chemical and V)hysical characters of (he prot()[)lasm, and hence 
greater variation in (he extreme temperature compatible with life. 

Regulation of Temperature. —The heat of the body is gen¬ 
erated by the chemical changes—(hose of o.xidation—undergone 
not by any particular substance or in any one place, but by the 
tissues at large. The ultimate source of heat is the food which is 
oxidized in the body and the oxidation of which liberates the same 
quantity of energy as it would do if burned. This energy is dis¬ 
sipated either in mechanical work or as heal—the latter forming 
by far the greater proportion. Not all foods have the same heat 
producing or caloric value. The ordinary heat production of a 
person is made up somewhat as follows, per day: 

Protein 120 grams ~ 480,000 caloric.s. 

Fat ... 100 „ — 0^0.000 „ 

Carbohydrate . , 3.^0 » “ 1,38^.0 00 „ 

2,805,000 calories. 

Wherever destructive metabolism (katabolism) is going on, 
heat is being set free. When a muscle docs work it also gives rise 
to heat, and if this is estimated it can be shown that the muscles 
alone during their contractions provide far more heat than the 
whole amount given out by the body. Also it must be remembered 
that the heart—itself a muscle—never resting, rnu.st give 
rise to no inconsiderable amount of heat. From this it is clear 
that the larger proportion of total heat of the body is supplied by 
the muscles. These are essentially the “thermogenic tissues.” 
Next to the muscles as heat generators come the various secretory 
glands, especially the liver, which appears never to rest in this 
respect. Also a certain amount of heat is produced by the 
changes which the food undergoes in the alimentary canal before 
it really eaters the body. 
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But heat is also continually being lost. And it is by the 
constant modification of these two factors (i) heat production 
and (2) beat loss, that the constant temperature of a warm¬ 
blooded animal is maintained. Heat is lost to the body through 
the faeces and urine, respiration, conduction and radiation from 
the skin, and by evaporation of perspiration. The following are 
approximately the relative amounts of heat lost through these 
various channels (different authorities give somewhat different 
figures): faeces and urine about 3, respiration about 20, skin 
(conduction, radiation and evaporation) about 77. Hence it is 
Hear that the chief means of loss are the skin and the lungs. 
The more air that pas.ses in and out of the lungs in a given time, 
the greater the loss of heat. And in such animals as the dog, 
which do not perspire easily by the skin, respiration becomes far 
more important. The dog when lying in the sun adopts a special 
type of very rapid shallow respiration, whereby the proportion 
of air passing into and out of the respiratory passages is great as 
compared with that w’hich invades (he deeper portions of the 
lung—hence he can evaporate large quantities of aqueous vapour 
without working out a corresponding quantity of aqueous vajiour. 
It is claimed that by this means his blood may be reduced to a 
temperature lower than normal in which case the stimulus must 
lie sought in the temperature of the skin, rather than that of the 
brain. 

But for man, the great heat regulator is undoubtedly the skin, 
which regulates heat loss by its vasomotor mechanism, and also 
by the nervous mechani.sm of perspiratiem. Dilation of the 
cutaneous vascular areas leads to a larger (low of blood through 
the skin and so tends to cool the body and vice versa. Also the 
special nerves of jicrspiration can increase or lessen heat loss V)y 
promoting or diminishing the secretions of the skin. There are 
great difhculties in the exact determinati< 3 n of the amount of 
heat produced, but there are certain well-known facts in connec¬ 
tion with it. A larger living body naturally produces more heat 
than a smaller one of the same nature, but the surface of the 
smaller, being greater in proportion to its bulk than that of the 
larger loses heat at a more rapid rate. Hence to maintain the 
same constant bodily temperature, the smaller animals must 
produce a relatively larger amount of heat. 

Food temfjorarily increases the production of heat, the rate of 
production steadily ri.sing after a meal until a maximum is 
re.'iched from about the 6lh to the qth hour. If .sugar be included 
in the meal the maximum is reached earlier; if mainly fat, later. 
Muscular work very largely increa.ses the production of heat, and 
hence (he more active the body the greater the production of heat. 



Fig. !.—THE DU i018 HEIGHT.WEIGHT CHART FOR DETERMINING THE 
SURFACE AREA OF MAN IN SQUARE METRES FROM WEIGHT (N KILOGRAMS 
(WT.) AND HEIGHT (HT.). THE FORMULA IS: AREA (SO.IN.) "WT. 

X MT. X 71-84 

Under basal conditions, i.c., at rest in bed before breakfast, the 
quantity of heat given out is proportional to the surface of the 
body. The latter may be calculated approximately from a 
knowledge of the height and weight of the person according to 
Du Bois’ “Height and Weight Chart” fig. i. A heat loss of 40 
calories per square metre of surface per hour is regarded as the 
normal basal metabolic rate. In miners the heat loss may 
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become on the average of 34 hours over 100 calories per square 
metre of body surface per day. Such persons have developed the 
power of losing water from the .skin to a very high,pitch. An 
average loss of water of over 3 Ib, per hour on a five-hour shift 
has been registered in the case of coal miners. 

But all the arrangements in the animal economy for the pro¬ 
duction and loss of heat are themselvc.s probal)ly regulated by the 
central nervous system, there being a thermogenic centre— 
situated above the spinal cord, and according to some observers, 
in the optic thalamus. (See also Nutrition.) 
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ANIMAL MAGNETISM : .see Hypnotism. 

ANIMAL PLAY : .SCO I’l.AY IN Animats, 

ANIMAL PSYCHOLOGY, the study of the behaviour of 
the lower animal.s to a.sccrtuin their mentality. Animal psychol¬ 
ogy h a i>art of comparative psychology (<7.1;.), and its interest 
con.sist.s in the light which it throws on the development of the 
human mind, and especially on human instincts and impulses. 

ANIMALS, DOMESTICATION OF. Domestication im¬ 
plies: (i) tainene.ss; (2) living in or nc.ir the dwelling places of 
man; (3) being kept by man to provide him food, clotliing, 
power, or aesthetic satisfactions; (,]) that the animal and its 
ance.stor.s for many generations have had their movements and 
matings partially controlled by man; and (5) that the innate 
mental and physical qualities of the domesticated animal have 
been changed considerably from those of its W'ild ancestors. Not 
all domesticated animals conform fully to all of this definition. 
Thus man generally c.xercises little (aaitrol over the movements 
and matings of the domestic cat. Although tameness is an im¬ 
portant inirt of domestication, some domesticated animals such 
as sows with very young pigs, cows with new calves, or angry 
bulls, may be at times more dangerous to an incautious person 
than most wild animals are. Wild animals such as performing 
seals and bears sometimes become ver>' tame, but they are not 
called domesticated. Yet wild elephants in India when caught 
and tamed are called domesticated. 

Because domestication was accomplished in prehistoric times, 
the methods of doing it can only be surmised from such indirect 
evidence as the altitudes and habits of primitive peoples con¬ 
cerning the animal.s around them, paintings or carxings which 
archaeologist.s have found in ancient camp sites or tombs, and 
experiences of those who work in menageries. Presumably the 
initial steps toward domestication were taken largely through 
the widespread human }>ractice of making pets of captured young 
or crippled wild animals. Religious customs, such as totemism, 
animal cults, or the reverence accorded to cattle by the Hindus in 
India, may have been important. Many wild animals quickly lose 
much of their fear of man in game refuges. Some domestication 
may have been deliberately planned to serve definite needs. Pre¬ 
historic rock carvings from Egypt show hunters building a fence 
across the outlet of a steep-walled valley into which they had 
driven some wild game, presumaldy to keep a rescivc food sup¬ 
ply. Some wild species can be tamed easily, while others are 
extremely intractable. Some possibilities for domestication may 
still exist, although no important species h;is come completely 
from the wild to the domesticated condition within historic 
times. Perhaps fur-bearing animals, such as mink and foxes 
raised in enptixity, are now being domesticated in the same 
slow way as cattle and sheep were many thousands of years ago. j 


The date of first domestication varied in different parts of 
the world and for different species. Peoples in a palaeolithic 
(old stone age) stage of culture generally had no truly domestic 
animal except the dog. This was still true of the aborigines of 
Au-stralia when white men first found them. In Europe the dog 
may have been domesticated as far back as the time of Neander¬ 
thal man, possibly more than 100,000 years ago. Cattle and 
sheep were already important domestic animals in Europe early 
in the neolithic (new stone age) culture. The suddenness of 
their appearance as completely domesticated animals, and the 
considerable skeletal differences between them and the contempo- 
rar>' wild animals, suggest that they were brought into Europe 
already domesticated by people who came from farther east. 
Swine were dome.sticalcd early in the neolithic in several different 
regions. Horses first appeared on the historic scene as domes¬ 
ticated animals around 3000 B.c., when mounted invaders from 
the north brought them into the valleys of the Tigris and Eu¬ 
phrates. The ass was domesticated in Egypt and parts of Arabi.i 
before 3000 u.c. Cats were domesticated in or near Egypt per¬ 
haps nqt much longer ago than 1000 B.c. Chickens W'ere domes¬ 
ticated in southeastern Asia, perhaps as recently as 1500 b.c 

The only animals domesticated in the Americas were the llama, 
alpaca, guinea pig and turkey. American Indians north of Mexico 
had no domesticated animal except dogs. African tribes south of 
the Sahara probaldy acejuired their domesticated animals from 
the northeast long after civilization had developed in Egypt. 

The wild species which was originally tamed may since have 
become extinct (c.g., cattle), or cJomeslication may have changed 
the animal so much that its anceslor cannot be identified with 
certainly (r.g., sheepc The dog is zoologically the same a.s the 
wolf of the northern heniisj)iiere, although some investigators 
have argued that the jackal furnished j)art of the ancestry of 
some races of dogs in Africa and in southern Asia. The horse 
descends from local races of the tarpan, which still existed wild 
from Poland to Mongolia within historic times. The chicken 
came from the wild jungle fowl still found in India. Whether the 
local races of swine domestiralcd around the Baltic, on the 
northeast shores of the Mediterranean, in China, and perhaps 
el.sewhcre, were different enough to be called different species is 
questionable. The moullon, or Wild sheep, still existing in Sardinia 
and Corsica is believed to be the main ancestor of the European 
breeds of sheep. 

formerly it was widely believed that the diversity of form, 
size, colour and oilier characteristics within some domesticated 
species could be explained only by sujjposing that two or more 
wild sfK'cies had been tamed and subsequently intercrossed. This 
view' is becoming less plausible as evidence accumulates that 
most wild species contain a large amount of genetic diversity, and 
as there are more actual demonstrations of the power of isola¬ 
tion and continued selection to produce widely contrasting 
groups from the same initial population. Domestication did not 
change the laws of inheritance but it did increase (he isolation 
of subgroups from each other through man’s control over the 
movements and matings of the animals. Also domestication made 
wider outcrosses possible bccau.se man in wars or commerce 
sometimes transports breeding animals over natural barriers 
which their wild contemporaries would not have crossed. From 
the ver>' beginning of domestication man must have favoured 
for breeding purpo.ses those animals which pleased him most. 
For aesthetic reasons he often desired variety, and for utilitarian 
reasons he often wanted several types of animals, each specialized 
for a puriTOse or set of conditions. This combination of continued 
artificial selection toward varied goals, inbreeding consequent upon 
isolation, and occasional wide outcrosses, increased greatly the 
rale at which distinct local races were formed and changed. 

Bxbxjookaphv.—O tto Antonins, Grundziige einer StammesgeschichU 
der Haustkrc (iqaD; J. H. Breasted, Ancient Times (1935) ; B. Klatt, 
Entstehung der Haustierc (1928); Richard Lvdekker, The Horse and 
Its Relatives (1912), The Ox and Its Kindred (1912), The Sheep and 
Its Cousins (1913); N. S. Shaler, Domesticated Animals (1895). 

(J. L. Lh.) 

ANlMLALSf EXPERIMENTS ON* The making of experi¬ 
ments on the lower animals for the purpose of advancing medi- 
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cal knowledge is in some counlrlcs unrestricted; in others it is 
restricted by law. 

METHODS EMPLOYED AND EXPERIMENTS 
The Existing Law in Britain. —The present law relating 
to experiments on animals was passed in 1876. At that time bac¬ 
teriology was in its infancy, bio-chemistry was unborn and the 
majority of these experiments were physiological. The Act, there¬ 
fore, was drafted with a view to physiology. At the present time 
the vast majority of animal experiments are inoculations in re¬ 
searches upon bacterial diseases or cancer. Every experiment 
must be made in a registered place open to government insiiec- 
(ion. But inoculation experiments are sometimes permitted in 
non-registered places, for the immediate study of outbreaks of 
disease, or if circumstances render it imi>racticable to use a 
registered place. Every ex;>erimefit must he made under a licence 

Most experiments are made not under a licence alone, but 
under a licence plus one or more certificates, and the wording 
and working of these certifuattJ.s must be clearly understood, 
because it is over them that the cjutssliori arises as to the amount 
of pain inflicted by these experiments. Under the licence alone, 
the animal must be kejit under an anaesthetic during the whole of 
the experiment; and “if the pain is likely to continue after the 
effect of the anaesthetic has ceased, or if any serious injury has 
lieen inflicted on the animal," it must be killed forthwith under 
the anaesthetic. Thus, under the liience alone, it is impossible (0 
make an inoculation; for the e.xperiment consists, not in the intro- 
tluction of the needle under the skin, but in the observation of 
(he results of the inoculation. A guinea-pig inoculated with tu- 
beri le cannot be ke])t under an anaesthetic till the disease ap¬ 
pears. The disease is the e.xperiment, an e.xperiment made without 
an anaesthetic, and not authorized liy the licence alone. 

To remove these disabilities, the .Act empowers the Secretary 
of Slate for Home Affairs to allow certificates to be held with the 
licence. They must be recommended by two signature's, and the 
home secretary attaches to licences and certificates such endorse¬ 
ments and restrictions as he thinks fit. The Act is adminisle^red 
with great strictness, under a careful system of enquiry and 
reference. 

The certificates are distinguished as A, B, U, E, KE and F. 
UertifKale D, which permitted the testing, by cxjicrirnenls, of 
“former discoveries alleged to have been made,’.’ has fallen into 
disu,se. Certificate C permits exjjeriments (0 be made in illas- 
tration of lectures. They must be made under the provisions 
contained in the Act as to the use of anaesthetics. Certificates 
E and EE permit ex[)eriments on dogs or cats; Certificate F per¬ 
mits experiments on horses, asses or mules. These certificates 
are linked with Certificate A (which allows ex|X'riments to be 
made without anaesthesia) or Certificate B (which permits the 
keeping alive of the animal after the initial operation). 

Thus, in Great Britain experiments on animals may only 
be performed (1) by a duly licensed person; (2) in an approved 
and registered place of research; (5) for an apfiroved sjxcific 
purpose; (4) on specific kinds of vertebrate animals (the Act 
not applying to invertebrates); (5) within a specified period or 
on a specified number of animals; (6) the word “experiment” 
is not allowed to cover more than one animal. 

The United States.—In the United .States attempts have re¬ 
peatedly been made since about 1890 to obtain special legislation 
limiting experiments on animals. Responsible heads of depart¬ 
ments in medical schools and research institutes have consistently 
opposed these attempts. They have argued that there has been 
no demonstrated abuse of animals for exixrimental purposes in 
the laboratories of the United States, that if abuse should appear 
the existing laws against cruelty would suffice to correct it, and 
that until the general law is proved inadequate special legislation 
is unnecessary. Up to 1939 no special legislation had been jiasscd 
restrictive of animal experimentation for purposes of scientific 
discovery. About 1910 a system of rules governing the treatment 
of animals used for research was drawn up by a committee of the 
American Medical Association. These rules have been adopted 
by corporate vote in practically all institutions engaged in medical 


research. They constitute a inode of self-regulation of investi¬ 
gators engaged in animal experimentation. In each instance the 
director of the laboratory is made responsible for the character 01 
the experiments performed in his laboratory. 

Classes of Experiment.—From this brief account of the chief 
provisions of the Act we come to consider the general method of 
cxjieriments on animals. The animals most used for inoculations 
without anaesthetics are mice, rats, guinea-pigs and rabbits. The 
act of inoculation is not in itself painful. A small area of the 
skin is carefully shaved and cleansed; that it may be aseptic, 
the hyTiodcrmic needle is sterilixed and the method of hypoder¬ 
mic injection or of vaccination is the same as it is in medical 
practice. In a few in.stanccs cultures of micro-organisms have 
been made in the anterior chamber of the eye, by the introduction 
of a needle behind the cornea. This might be thought painful, 
but cocaine renders the surface of the eye wholly insensitive. 
Many operations of ophthalmic surgery are done under cocaine 
alone, and the anterior chamber of the eye is so far insensitive 
that a man may have Idood or pus {hypopyon) in it, and hardly 
be conscious of the fact. The results of inoculation are in some 
cases negative, in others positive; the positive results are, in 
the great majority of cases, not a local change, but a general 
infection which may end in recovery, or in death. 

The diseases thus induced may, in many cases, fairly be called 
painle.ss—such are septicaemia in a mouse, snake-venom in a rat, 
the growth of cancer grafts beneath the skin of inoculated rats or 
mice, and malaria in a sparrow. Rabbits affected with rabies do 
not suffer in the same way as dogs tiiid some other animals, hut 
become subject to a painless kirul of paralysis. It is probable that 
animal.*: kept for inoculation have, on the whole, less pain than 
falls to the lot of a like number of animals in a state of nature 
9 r in subjection to w'ork: they are well fed and sheltered, and 
e.scape the rapacity of larger animals, the inevitable cruelties of 
-vport, and the drudgery and sexual mutilation that man inflicts 
on the higher domestic animals. 

\Vc now come to experiments made under Certificate B (which 
must be linked with Certificate EE for ary rxix!riment on a dog 
or a cat). Three instances may be given: an operation on the 
brain, removal of part or the whole of a secreting gland, and the 
establishment of a fistula. It is to be noted that, for these 
and similar ofierations, profound anaesthe.sia and the strict ob¬ 
servance of asepsis are netessary for the success of the ex|>eri- 
ment; the operation could not be perforincil without anaesthesia; 
and the experiment would fail if ihi; wound sujifiurated. These 
operations are such a.s are daily performed in surgery. 

As to operations on the brain we know from human cases 
that the surface of the brain is not sen.sitive. Therefore the re¬ 
moval or destruction of a portion of the surface of the brain, or 
the divi.sion of some tract of central nervous tissue, though it 
may entail some loss of power or of control, does not cause pain. 
Tension within the cranial cavity, as in ca.ses of cerebral tumour 
or cerebral abscess, may indeed cause great pain; arul, if the 
aseptic method fails in an exfieriment, inflammation and ten.sion 
ensue: in that case the animal must be killed. 

The removal of part or the whole of a secreting gland (e.g., the 
thyroid, the spleen, the kidney) i.s ixrformed by the same 
methods, and with the same precautions, as in human surgery. 
Profound anaesthesia, and strict asep.sis arc fundamental. The 
skin over the part to be removed must be shaved and carefully 
cleansed for the oj)eration; the instruments, sponges and liga¬ 
tures must be sterile, not capable of infecting the wound; and 
w'hcn the operation is over, the wound must be carefully closed 
with sutures, and left to heal under a pro^xr surgical dre.ssing. 

The establishment of a fi.stula, again, is an operation practised 
in large numbers of surgical cases. The stomach, the gall-bladder 
and the large intestine are 0{>ened for the relief of obstruction, 
and kept ojien, either for a time or [icrmanently, according to the 
nature of the case. Under anaesthesia, the organ that is to be 
opened is exposed through an incision made through the struc¬ 
tures overlying it and is secured in the wound by means of fine 
sutures. When it ha,s become adherent there, it is opened by an 
incision; no anaesthetic is needed for this purpose, because these 
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internal organs art; so unlike the skin in sensitiveness that an in¬ 
cision is hardly felt: the i>atient may say that he “felt a prick,” 
or he may be wholly unconscious that anything has been done. 
A fistula thus e.stablished is not afterwards i>ainful, though 
there may be some discomfort now and again. 

SCIENTIFIC RESULTS TRACEABLE TO ANIMAL 
EXPERIMENT 

Here a summary account alone can be given; fuller information 
must be sought under the different disease.^, etc. It must also be 
remembered that not man alone, but animals also owe a great 
fl»‘bt to them, (ireat epizootic diseases like anthrax, swine-fever, 
chicken-cholera, distemper, pleuro-pncumonia, glanders, Texas 
cattle fever, lilackleg, tuberculosis in cattle have killed yearly 
millions of animals, and have been brought under better con¬ 
trol by these exfnriments. The advantages that have been ob¬ 
tained by man may be arranged under two heads—(A) Physiol¬ 
ogy, fB) Pathology, Bacteriology and Therapeutics. 

(A) PHYSIOLOGY 

Passing over the fundamental knowledge gained in this way on 
the heart and circulation by William Harvey, Stephen Hale.s and 
John Hunter we have learned by animal experiment to mea.sure 
accurately the work dciiie by the heart and, by studying the man¬ 
ner in which this work is alfectc'cl Icy ditierent conditions, wr 
can increase or diminish it acc ording to the needs of the organ 
Experiments in that part of jchysiology which deals with muscle 
and nerve have thrown light on the wonderful {crocess of “com¬ 
pensation” by whic h a diseased heart is able to kerp up a nor¬ 
mal circulation. Similarly, the How of chyle along the lacteals 
and thoracic duct, the jeart played by the stomach, the liver, the 
pancreas and the intestinal glands, rc'spectively. in digestiem, !!»• 
grow'lh of leone, the functions of certain parts of the; brain, of the 
syrni>athetic system, of nerve's (including thc'ir regeneration after 
injury), reflex aition, the mechanism of resjciration, the inlluence 
of c'liclocriru; glands, the action of vitamins have all depended 
upon animal experiment. Itulec'd if is impossible to think of any 
advance' in physiological knowlc'dgc which is not directly or 
indirc'clly traceable thereto. Even the rccc>nt isolation of insulin, 
in itself a matter of chemistry, was led uj) to by observation that 
removal of the [cancrea.s in dogs i.s followed by permanent 
diabetes. 

(B) PATHOLOGY, BACTERIOLOGY AND THERAPEUTICS 

As c'xamplc's of knowledge obtained in this sphere by animal 
exjK'riment the following instances may be named;— 

(1) Inflammation. —Every change* in the tissues during in¬ 
flammation—the slow'ing of the blood stream in the capillary ves- 
seLs, the escape of the leucocytes through their walls into the 
.surrounding tissues, the stagnation of the blood in the affected 
part—all these were observed in such transparent structures as 
(he wel) or tlic* nusc'ntery of the frog, the bat’s wing, or the tad¬ 
pole’s tail, irritated by a drop of acid, or a crystal of salt, or a 
scratch with a nec'dlt'. It was in the course of oKservations of 
this kind that Wharton Jones observed the rhythmical contrac¬ 
tion of vein.s, and Waller and Cohnheim oh.served the escape 
of the leucocytes, diiifndt'sis, through the walls of the capillaries. 
From these simple c*xf)erimt'nts under the rnicrciscope arose all our 
pre.sent knowledge of the minute processes of inflammation. Later 
came the work of Metihnikoff and others, showing the importance 
of diupf'di'sis in immunity. 

(2) Suppuration and Wound Infection. —Lister's work 
on antiseptics and its modern extension—asepsis—dei>encl upon 
knowledge gained in inve.stigations of bacterial di.seascs produced 
exiH'iinuMitally in animals under diverse conditions. 

( 3 ) Anthrax. —In France between i8Sj and 1893 over 
3,000,000 sheep and nearly 500.000 cattle were inoculated against 
this disea.se by the preventive method discovered by Pasteur. 
The average mortality, before vaccination, fur the whole of 
France, was io<,r in sheep and in cattle; with vaccination it 
fell to o-94^,^(, in sheep and o- 347 < cattle. In rouget (swine- 
measles) the effect of preventive inoculation was even more 


striking, the mortality falling from an average of 20% to one 
of i-45%- (Chamberland, Anti, de VInst. Pasteur, March 1894 ) 

(4) Tuberculosis.—To animal exi>eriment 5 is owed our knowl¬ 
edge of the nature of tuberculosis prior to discovery of the spe¬ 
cific hacillu-N, proof that B. tuberculosis is the causal organism, 
the importance of as.sociatccl suppurative micro-organisms in de¬ 
termining the type of the disease, and the use of tuberculin for 
detection of tuberculous cows. 

I ( 5 ) Diphtheria.—Proof that B. diphtheriae is the causal or- 
i ganisni. immunization of animals against the disease, introduction 
, of treatment by diphtheria antitoxic serum, discovery of the 
; Schick preventive method of inoculation. 

i ( 6 ) Tetanus.—The bacterial nature of tetanus and the 
■ mode of action of tetanotoxin were discovered and an antitoxic 
serum was prepared which is of great value as a preventive agent 
in animals and man. In the laboratory lurative effects can be 
obtained by admini.stration of the serum which, so far, arc not 
paralleled in the natural disease. 

(7) Rabies (hydrophobia).—To Pasteur’s animal experi- 
I ments wa; owe (he whole process of preventive inoculation with 

emulsions of brain and spinal curd of rabbits artificially infected 
with rabies. 

(8) Cholera.—The “comma bacillus” was discovered in 1883 
and ten years later prevL'nti\'e inodHation was first carried out 
on an extensive scale by llatTkine in India. 

( 9 ) Bubonic Plague.—B, pestis was discovered in 1894 and 
suhse(juen(ly the entire history of (he disease, its relation to the 
rat-Hea, the variations in tyj^c to which it is liable and the 
methods of preventive inoculation and serum treatment were 
worked out. 

(10) Typhoid and Paratyphoid Fevers.—The bacteriology 
of these began in i.SSo when B. typhosus was discovered, B. 
paratyphosus C was found in ]\Ieso])o(amia during the World 
War. I’rotective inoculation against typhoid carried out in 1896 
by Almroth Wright and Semple quickly showed its value. In the 
British Army during the World War a typhoid vaccine alone was 
used at first, hut later a mixed vaccine of B. typhosus. B. para- 
typho.sus A and B, jiaratyphosus B. The results were a trium¬ 
phant success. To animal experiment must also he ascribed dis¬ 
covery of agglutination as a means of diagno.sis (Widal's reac¬ 
tion). 

(11) Malta or Mediterranean Fever.—Discovery of the 
causal micro-organism, of an immunizing serum for treatment and 
(racing of the origin of the di.sease to the milk of infected goats 
by means of agglutination reactions. 

(12) Epidemic Meningitis (cerebrospinal).—Discovery 
of the meningococcus by inoculation experiments and separation 
of different types by agglutination methods. Introduction of 
scrum treatment for th(' disease whereby its mortality has been 
reduced to about one-half. 

(13) Malaria.—The bulk of our knowledge of this disease, 
including the life history of the malarial parasite and the elabora¬ 
tion of preventive measures founded thereupon, was obtained by 
observations on man, but was led up to l)y the study of closely 
similar blood parasites occurring in birds. 

(14) Yellow Fever.—Discovery of a special mosquito (Steg- 
oniyia) which conveys the disease from man to man. Prepara¬ 
tion of a .sjK'cific anti-serum. 

(15) Sleeping Sickness.—E.xf)eriments on animals have 
proved that this disease is due to s[.)ccific parasites carried by 
tse-tse flies from man to man, By measures taken to obviate this 
method of infection the incidence of the disease has been re¬ 
duced. 

(16) Infantile Paralysis.—Flexner of the Rockefeller Insti¬ 
tute has proved, by cx])eriments on animals, the infective nature 
of this disease and it.s transmissibility by inoculation. 

(17) Myxoedema.—Evidence that removal of the thyroid 
gland in animals produces the di.sease and that subsequent feed¬ 
ing with thyroid gland or thyroid extract effects a cure. 

(18) The Action of Drugs.—A long list has been more or 
less fully worked out, of which the following are the chief: 
Aconite, amyl nitrite and the nitrites in general, belladonna, mem- 
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bers of the barbitone series, calcium chloride, cocain, chloral, 
digitalis, ergot, insulin, morphia, salicylic acid, strophanthus, the 
chief diuretics and diaphoietics. 

(19) Snake Venom.—Experiment has shown that animals 
can be immunized against many times the fatal dose of the venom 
of various poisonous snakes and that the serum of an animal im¬ 
munized against one type of snake venom is effective against other 
types. Anti-venomous scrum is now used in many parts of the 
world on man and domestic animals for snake bite. (See 
VivisEcrroN.) (S. Pa.; W. S. L.-B.) 

ANIMALS, PHYLOGENY OF, the branch of zoology 
concerned with tracing the course that evolution has followed 
among animals. Its ideal is to do this at all evolutionary levels 
and so to give a complete e.xposition of the relatedness of all 
the members of the animal kingdom to each other. Phylogeny 
necessarily subsume.s the truth of evolution as a fact of nature, 
but it is not concerned with theories of the means by which evolu¬ 
tion has been brought about; phylogenetic conclusions would not 
he altered by proof of the Darwinian, Lamarckian or any other 
ex]danation of evolution. 

Evidence: Palaeontology.—llie most direct evidence that 

can be used in phylogeny is that of i)alaeontology, in so far as 
fossils show us the actual changes that have taken place in animals 
with time. But this evidence is very incomplete. It is most com¬ 
plete where we can follow the changes in species through long 
series of sediments evenly bedded upon each other and clearly laid 
down without large intermissions. We have such evidence only 
rarely. One example is in the Devonian of Iowa, where phyloge¬ 
netic sequences of hrachiopods have been worked out by Carroll 
Fenton; others occur in the (.'retaceous and some tertiary forma¬ 
tions. Only the phylogeny of clo>ely related species can be studied 
in these scquenci-s; tlie periods of their formation arc too short 
for larger results. Elsewhere, the palaeontological record gives us 
only occasional forms preserved at longer or .shorter intervals, 
when the conditions of fossilization were favourable, and the 
palaeontologist is forced to base his phylogenetic conclusions on 
study of their structure. The record is also very incomplete in its 
preservation of structure; in general, only the hard parts of ani¬ 
mals arc preserved, .soft-bodied animals being rarely fossilized. 
With so incomplete a record, and since many of the animals of 
phylogenetic interest in the earlier stages of evolution had no 
hard skeleton, it is clear that a complete solution of the problems 
of phylogeny cannot be expected from the facts of palaeontology 
alone. 

Morphology.—In these circumstances, phylogeny mu.st look 
for other evidence. It finds it in the results of comparative 
morphology and embryology. In general, related animals show 
their rclatcdness by similarity of structure, the similarity being 
greater the closer the relatedness. In using this evidence caution 
is necessary. Similarity of structure may be due to cau.ses other 
than evolutionary relatedness. It may, for in.stance, ari.se in un¬ 
related animals in response to similar environmental conditions; 
this is known as parallel evolution. Perhaps, in some cases, it 
may also arise as the result of inherent tcndencie.s in aninvils to 
evolve in determined directions, and not at all in adaptation to 
the conditions of the environment. This possibility, w^hich is the 
basis of the evolutionary theory of orthoftencsis, is not universally 
accepted as a reality in evolution. 

Special reasons may increase the phylogenetic significance of 
particular similarities of structure. The fundamental structure 
of an animal is laid down early in its development, and it is 
found that the earlier developmental stages of animals have al¬ 
tered less in evolution than later stages. Thus, resemblance in 
fundamental structure, and indeed in larval and embryonic struc¬ 
ture in general, is often of special phylogenetic importance. 
Vestigial organs al.so provide good evidence. These are organs 
which are formed in development but later regress (or at lea.st 
never become functional in the adultL but which are functional at 
all stages of the life-history in animals that we believe to be 
close to the ancestral line of those that possess ^hem as vestigial 
organs. The presence of gill slits in the embryology of mammals 
and birds forces us to believe in the evolution of these groups from 


a fish ancestry. Again, where an organ is of a peculiar structure 
that has an easy cjcplanation in view of the structure of some 
probably ancestral animal, but is otherwise inexplicable, it pro¬ 
vides evidence for descent from these ancestors. Thus, the re¬ 
current lai^Tigeal nerve of terrestrial vertebrates passes from the 
neighbourhood of the brain to the thorax, where it loops round 
the systemic artery near the heart before returning up the neck 
to the larynx. If we accept the evolution of terrestrial vertebrates 
from fi-sh ancestors, this extraordinary course is a natural result 
of the arrangement of the parts in the fishes. It has received 
no other explanation, and must be accepted as evidence for this 
descent. 

Finally, in reaching any conclusion in phylogeny, we have the 
principle that any later structure must always be such that it can 
be derived by modification of the presumed earlier structure. 
Here, it is to be remembered that evolution has not always been in 
the direction of increasing complexity of structure. Simplifica¬ 
tion has undoubtedly occurred on occasion. 

Conclusions.—In view of the uncertainty of the evidence, 
phylogenetic conclusions must alw’ays be tentative, and will be 
less certain the larger the groups of animals they relate, and 
therefore the earlier the evolutionary changes by which the groups 
were .separated. However, it is often possible to collect a body 
of evidence which, taken as a whole, bases the main conclusions 
on sure ground and makes it very unlikely that they will be upset, 
or in many cases seriously modified, by evidence added in the 
future. But it must be emphii.si/cd that such results can be 
reached only by a broad consideration of all the available mor¬ 
phological and [lalaeontological evidence. 

In one large group of animals, the Vertebrata, our knowledge of 
morphology and palaeontology is much more detailed than in any 
other group of .similar .size. We will first consider vertebrate 
phylogeny, and use the conclusions to which it leads when we 
come to consider the phylogeny of other animals. 

VERTEBRATA 

When vertebrate evolution is surveyed as a whole, several 
very distinct types of vertebrate organization, the Agnatha (lam¬ 
preys, hag-fishes and related extinct forms), the various types of 
true fishes, the amphibians, reptiles, birds and mammals, stand 
out. Each of these types has become successful in turn and has 
[irovided a dominant fauna in its own type of environment. Thus, 
in .secondary times the reptiles were dominant in terrestrial en¬ 
vironments; in tertiary times, the mammals; fishes have domi¬ 
nated aquatic environments since their origin in the Silurian 
period. Broadly, these conclusions are true in spite of frequent 
reversions of the later groiqis to earlier environments; many 
groups of mammals and reptiles have become secondarily aquatic. 

Adaptive Radiation.—These main lypies of vertebrate organ¬ 
ization w'cre evolved from each other, but between each of them 
the evolutionary changes were very great. With these we will 
deal later. Within each large group the variation of structure Is 
much less, but we find that almo.st as soon as it became .succe.s.s- 
ful each group differentiated into a large number of smaller 
groups adapted to different habits of life in parts of the wider 
environment of the dominant group as a whole. For the placental 
mammals this process of differentiation is shown in fig. i, where 
it will be .seen that each of the smaller groups, the orders, can 
be traced almost to the beginning of mammalian dominance in 
the earliest tertiary times. This differentiation of a successful 
group of animals is known as adaptive radiation, and it is to be 
noted that its changes are as much in adaptation to different 
habits of life as to environmental conditions. The process is as 
well displayed in the origin of birds or reptiles as in that of 
the mammals; similar trees can be drawn for these groups. For 
earlier radiations there is less detailed evidence. It is, however, 
to be noted that trees such as that of fig. i are unnaturally simpli¬ 
fied. Radiation is a phenomenon that occurs not only at the 
beginning of the successful career of a group. It continues 
throughout the group’s dominance, each of the a^ptive lines fre¬ 
quently giving rise by further subdivision to groups adapted to 
more restricted environments and habits of life. 
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FlO. I —ADAPTIVt RADIATIONS OF THE ORDERS OF PLACENTAL MAMMALS 

'I'fie islructural thanges of adaptive radiation are brought af)<)Ut 
by alterations in the relative sizes of the parts of the body, 
ullcrntions produced liy changes in the relative growth rates of 
the parts during devclojnnent. More fundamental changes, such as 
the formation of new organs, do not form any large part of the 
process, though physiological changes are associated with this as 
with other types of evolutionary change. The very large changes 
of form that may occur in adaptive radiation arc exc*mplified in 
tig \vhi(h .shows a i»hylogcnt:tic tree of the sharks and rays 
(from W. K. Gregory}, 

Evolution of the Main Vertebrate Types—We come now 
to the pro( «‘ss by which the main types of vertebrate organization 
are evolved from each other. This, at first .sight, appears to be 
very different from adaptive radiation. It is so, both in the much 
greater extent of the structural changes iiu'olved and in the 
evolution of many new' organs. In the e.xara'iple of whith we have 
most detailed knowledge, the origin of the mammals from the 
reptiles, w'e fmd that early in the radiation of the reptiles one of 
the radiating lines, the Synapsida, began to .show modification in 
the direction of what was to he mammalian structure. These 
tendencies .are already to be found in some of the earliest mem- 
l>ers of the group in Permian times. T'hereafter, .some synap.sids 
became more and more rnammal-like until towards the end of the 
Triassic period the first animals th.it can be classilied as m.immals 
appear. Meanwhile the Synapsida a.s a whole wa.s undergoing 
txpical radiation, and many form.s diverged from the line of 
mamm.ilian descent to herome speiialized in various direction.s. 

The origin of mammals from reptiles thus occupied a period of 
some 40.000,000 years. 'Fhi.s is not a sur])risingly long time when 
the great comiilcxity of the changes involved is realized. Almost 
every organ in the body was altered in structure and there was 
much evolution of new organs. Nevertheless, it may be that the 
evolutionary changes of this process are the same in nature as those 
of adaptive radiation, (hough gre.itly exaggerated. Ail changes 
of structure in organs already present may be produced by alter¬ 
ations in the growth rate.s of parts of the hocly, if these are on 
a sufficiently .small and detailed scale; and new organs may be 
formed by differentiations in originally undifferentiated tissues. 
Hut at least these changes were extremely numerous and detailed, 
and they must have twen correlated throughout the evolution 
so that the animal remained viable. It is not surprising that their 
evolution required a long time. 

It is probable that the evolutionary proccs.s is of the same na¬ 
ture in the origin of all the main tv'pes of vertebrate organization. 

Conciusiofis.—From this di.scussion it apv'ears that vertebrate 
evolution has consisted of a .succession of adaptive radiations as 
each new tyiMn became successful, and that during each radiation 
another typie was evolved. A phylogenetic tree illustrating these 
views of vertebrate phylogeny is given in fig. 3. In this the suc¬ 
cession of radiations and types stands out clearly. It must be 
noted, however, that in the progress of this evolution the verte¬ 
brate has undergone other changes besides adaptation to its 


environment. It has, for instance, shown continuous improvement 
of its organization, so that it has been able to live a more active 
lift* and one in greater isolation from and independence of its 
environment. Also, throughout the evolution, vertebrates have 
invaded and exploited new parts of the earth’s surface. Starling 
as bottom-living and probably mud-eating fishes (Agnatha), they 
first, as true fishes, took dominance over all aquatic environments, 
beginning in the fre.sh-waters (most early fishes) and later on 
j tw'o occasions (Chondrichthyes and Teleostei) passing into the 
■ .''.ea. The invasion of terrestrial habitats took place in two steps, 

: to semi-terrestrial life in the Amphibia and to full terrestrialism 
: in the reptiles. Mammals were perhaps at first arboreal, and birds 
j have conquered the air. Throughout the evolution, passage from 
one environment to another has occurred more than once in 
I smaller grouj)s; pterodactyls and bats as well as birds became 
i .'lerial. Phylogeny, then, in a successful group such as the verte- 
i brates is concerned to display a course of evolution which is not 
1 merely a .sequence of structural change, but a continuous e.xten- 
sion of the dominance of the group, resulting from improvement 
of the organization of its individuals and associated with expan¬ 
sion into new* environments and adaptation to new habits of life 
in these environments. 

INVERTEBRATA 

Here, we have to consider not, as in the Vertebrata, a single 
group of animals all of the same fundamental structure and all 
clearly the descendants of a single evolutionary line, but a con¬ 
siderable number of .such lines, the phyla, some wide.sprcad and 
dominant, others w'ith few present-day representatives. We have 
to consider phylogeny not only within these phyla but also be¬ 
tween them, i.c., the evolutionary relationships of the phyla to 
each other. 

Since there is no reason to think that the processes of evolu- 
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(ion found to have taken place in the vertebrates were peculiar 
10 that group, and since our knowledge of evolution is much more 
detailed for the vertebrates than for other animals, it is reason¬ 
able to discuss invertebrate phylogeny in the light of conclusions 
derived from study of the vertebraies. 

Phylogeny Within a Phylum.—It seems probable, then, 
that evolution within the invertebrate phyla will have proceeded, 
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Fig. 3.—phylogenetic tree of the vertebrata 

as in the vertebrates, by a succession of adaptive radiations alter¬ 
nating with development of ne\N tyjies of organization. So far as 
the evidence goes, it supports this conception. The evolution in 
the insect orders gives a tree (fig. 4) which, in spite of its in- 
completene.ss, re.sembles that of the mammalian orders (fig i) 
in form. We see in fig, 4 many orders traced back nearh to 
the beginning of insect dominance in the Carboniferous, and an 
extensive radiation at about that time. There is also evidence of 
later radiations. For some other invertebrate groups, such as the 
gastropod molluscs, similar trees could be drawn, but in very 
many groups we have not the know'ledge to do so. It may be 
assumed, until there is more evidence, that the evolution was of 
the same type in all. 

We can sometimes associate the larger groups of an invertebrate 
phylum in a tree. This is done for the classes of the Arthropoda 
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in fig, 5, which may be compared with fig. 3. In both is seen a 
succession of evolutionary types. 

Relations of Metazoan Phyla to Eaeh Other. —We now 
come to the most difficult problems that phylogeny has to face, 
those of tracing the relationships of the animal phyla to each 
other. Here, palaeontology is of little help to us, for the phyla 
were almost all separated before the period of the fossUiferous 
rocks, and, in any event, in soft-bodied animals which are unlikely 
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to have been preserved. 

Thus, in dealing with these questions, phylogeny is forced to 
rely entirely on the evidence of morphology either in the adult 
or in developmental stages, hut in many phyla the adult structure 
has been so greatly altered in e\'olution that it is tlifiicult to form 
any but the broadest conclusions by comparison of it between 
the phyla. It ha.s been noted above that the early stages of the 
life-history alter in general le.ss tlian docs the adult, and it has in 
fact been found that it is mainly on larval and embryonic struc¬ 
ture that we must rely in discussing these basic problems of 
phylogeny. 

In the first place, we must .set a.side the .sponges (Parazoa or 
Porifera), which probably had an origin from unicellular organ¬ 
isms separate from that of all the other multicellular organisms 
(Metazoa), llie sponges are certainly far from (he main stock 
of the animal kingdom. 

Adult Structure.—All the Metazoa arc probably related 
above the unicellular level. From their adult structure we may 
first classify them on the general complexify of their bodies. \Ve 
may separate those with two cell-layers, ectoderm and endodenn, 
(Diplohlastica) from those which have also an intermediate cell- 


PRt- 

PAI Af 


MF 

S' voic 

YIAWV 

RE- 

Campr 

ORU 


Olv 

C-AMH 

Rtt- 

TRI 

JUR 


\_ 

1 

\ 









r. 

An 

Nl'l IP A 











r- 

I 

\ 

\ 

\ 

\ 

\ 

\ 

\ / 
\ / 

\J^: 

//:' 












- 

— 

— 




:) 


. UNIOA 

-- 



— 




Pan 

( RL 

sFArtA 






_ T 

y,lom, 

,A 



J'UfTA 

ll\ 

W 
\ \ 

\ 

\ 


- 

i 


j 






r.J 

Lpooa 


— 


! 





1 

Dii'i 

1 

OPOOA 







1 

_1 



MDLianCH 

Fig. 5 —phylogeny of the classes of arthropoda 


layer, mesoderm, (Triploblastica). On this evidence the diplo- 
blastic coelcnterates are clearly a very early off-shoot of the meta¬ 
zoan slock, distantly related to the rest of the Metazoa. We may, 
again, separate the triploblastic animals with a body-cavity lined 
by epithelium (Coelomata) from those in which such a body- 
cavity is not present (Acoelomata). But this distinction is prob¬ 
ably not of phylogenetic value; a coelome has been evolved more 
than once. 

Adult structure rarely carries us farther. Only one other of 
these phylogenetic problems tan be solved on its evidence. This 
is the relationship of the arthropods to the annelids. Arthro¬ 
pod structure is in all its fundamentals .so nearly identical with 
the simpler structure of the annelids, that there can be no doubt 
that arthropods are descended 
from animals which, if we had 
them today, we should call an¬ 
nelids. 

Larval Structure.—For fur¬ 
ther conclusions we must turn to 
larval structure. When we com¬ 
pare development in the various 
triploblastic phyla, we find that 
the phyla fall into two large 
groups characterized by the pres¬ 
ence of a larva of the “trocho- 
phore” type in the one, and by 
one of the “pluteus” type in the 
other. These two types of larva 
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(fig. 6) arc distint^uished by the position of the ciliated band 
which forms the locomotory (and feeding) organ of the larva 
and by other fundamental characters such as the mode of origin 
of the coelome and the arrangement of the cells in the earliest 
divisions of the egg. The evidence of these characters is not com- 
[)lctely concordant in all the phyla, but we can assign to their 
groups most of the phyla in which the larvae occur. 'Fhc two 
groups, or superphyla, may be called tlie Trot huplioralia and the 
riutcalia. 'rite arrangement of the phyla in these groups is shown 
in lig. 7. In some of (he .smaller phyla developmental as well as 
adult structure has been so altered in evolution that it is not 
possible to [tlace (hem in (he scheme \vi(h any certainty. This is 
true of such i^hyla as the Nematoda, Nematomorpha, Acantho- 
cephala and Rotifera. 'I'hese are not included in fig. 7. 

'I'hese larval resemblances im[)lv descent in each of the two 
su{u‘r[jhyla from an ancestral groiif) that pos.sesscd the.se charac¬ 
ters in its larvae. Now, (he form of the trees of fig. 7 suggests, 
when compared with the examples of adaptive radiation we have 
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already considered, that the phyla clicerged by very early radia¬ 
tions in these two groups of multicellular animals. We can say 
a little more of these radiations. In each phylum the later de¬ 
velopment of the larva is characteristic of the phylum and dif¬ 
ferent from that in other phyla. At this stage the organs 
typical of the phylum are formed; these organs are those required 
for the habit of life of the more primitive members of the phylum. 
If our ancestral groups radiated to give rise to the early members 
of the phyla, it would be. on the analogy of vertebrate radia¬ 
tion, by each of the radiating lines becoming adapted to a dis¬ 
tinct habit of life. W'e may conclude that the habits we now find 
characteristic of the phyla were tho.se adopted by their ancestors 
in this radiation, and that the characteristic organs of the phyla 
were those evolved at that time in adaptation to these habits. 

If so, w’c may characterize the major phyla as follows (fig. 8): 
Trochophoralia. 

I. The Plalyhelminthes (flulw'orms), in which the trochophore, 
known as Miiller’s larva, differs in some features from that in 
other phyla, were animals that took to gliding on their w'hole 
ventral surface, l)ecame elongate in an antero-posterior direction 
and flattened dorso-vcntrally. 

3. The Mollusca were abo gliding animals, but glided on the region 
between the mouth and anus, and not on the whole ventral sur¬ 
face, A ventral protuberance, the foot, was formed and used as 
the gliding organ. On the dorsal side another protuberance, the 
visceral hump, developed and t)ecame covered by the shell. 

3. The Annelida took to a free life, moring by rhythmical contrac- 
tion.s of the body, w'hich wa.s formed as an outgrowth in the anal 
region. Melamcrlc segmentation arose in adaptation to this type 
of locomotion. 

4. and 5. The two groups usually placed in a .single phylum as the 
Polyzoa were separate lines. Both became sessile, but In different 
ways. 


6. The Podaxonia (sipunculids and perhaps Phoronis, though the 
latter is placed by some zoologists in the Plutealia) took to living 
in tubes. A protuberance was formed in the ventral region 
between the mouth and the anu.s, and this became covered by a 
tube. 

Plutealia. 

7. The Echinodermata became sessile by an attachment in front of 
the mouth and developed fivc-rayed radial symmetry around their 
free ends. 

8. The Chordata W'ere free-living with the same type of locomotion 
as the annelids. They developed metamerir segmentation, as anne¬ 
lids did, in adaptation to their mode of locomotion. 

W^e are thus able to give a more or le.ss general view of the 
probable phylogeny of the animal kingdom. That thi.s view must 
be very tentative and liable to modification w'ith the advance of 
knowledge i.s a necessary result of the incompleteness of the 
evidence on which many of the conclusions are based. 
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ANIMAL SOCIOLOGY. Sociology forms one of the two 
main aspects of bit)logy. The other deals with individual organ¬ 
isms or with their cells, tissues, and organs as units. We are not 
here concerned with this individualistic biology, which forms the 
main content of botany, zoology and jjhysiology. The sociological 
aspect has the group rather than the individual as the basic unit, 
and may fairly be called sociology in the broadest sense, defined 
as the science of organic communities. 

Sociology so considered includes communities of organisms 
with different levels of ijRlusivenc.ss and of integration. Some of 
these may be listed and described as follows; Biosociology deals 
with communities of jdants and animals living together in nature. 
The social bonds are weak and sociality is vague among the 
ecological communities that are the social units at this level of 
organization. The same is true in plant sociology, which is con¬ 
cerned with plant communities. Animal sociology exists at this 
weaker level of sociality but also includes more closely knit 
groupings such a.s (hose of the social insects tind of man. As 
usually defined, animal sociology deals with the social life of 
nonhuman animals and human sociology—sociology in the usual 
sense of the word—centres on the social life of man. 

Although biosociology and plant sociology are not closely re¬ 
lated to human sociology, they have certain resemblances. Both 
deal with groups or communities of individuals and the mutual 
relations that bind them together rather than with the individual 
plant, or nonhuman animal, or man standing alone. Both are 
concerned with mutual dependence, with co-operation, with its 
opposite, dis-operaiion, and with competition. A.s J. Braun- 
Hlanquct (1932) says in his book Plant Sociology, “The communal 
values resulting from the mutual relations of organisms are the 
social phenomena; the co-operation of organisms is the social 
process. The community has an existence altogether independent 
of the individual.” (Reprinted from Braun-Blanquet, Plant Soct- 
ology, copyrighted by McTiraw-Hill Book Co., New York, 1932, 
with permission of the publisher.) 

The qualitative distinction between the sociology of man and 
of other animals is not sharp, but since other animals lag far 
behind man in the development of abstract thought, in .symbolic 
communication and in cultural institutions, there are very large 
quantitative differences. The distinctions are by no means abso¬ 
lute. and, in many relations, comparisons are continually being 
made between the social life of human and nonhuman animals. 

From another approach, inclusive biosociology deals w’ith 
general and with comparative sociology as well as with the 
diffuse .sociality of ecological communities. The situation may 
be clarified by a comparison with physiology. General phy.siology 
is concerned with the reactions and principles that underly the 
physiology of all organisms. It is built around the study of the 
properties of protophusm. Similarly, general sociology con.sidcrs 
the aspects and principles that underlie all sociology. It centers 
about the generalized properly of sociality of living organisms 
both plant and animal. 

Comparative physiology, to continue the analogy, takes up the 
different possible comparisons in physiological reactions between 
plants and animals and among the different kinds of animals. We 
cannot understand fully such physiological processes as respira¬ 
tion or nerve action of any animal, man for example, without 
knowing how much is distinctly human and what part is merely 
the human variation of more widespread phenomena. In the 
same w'ay, we cannot fully understand a human social pattern 
without knowing its relation to similar reactions given by other 


animals. In his sociology, as in other phases of his biology, man 
is an animal, a vertebrate, a mammal, and one of the primates. 
Man also is man. Other animals are likewise enmeshed in the 
animal kingdom; thus, all animals, each kind in its owm way, 
and many plants, have distinctive social relations in addition to 
their share of a more generalized sociality. 

The social life of nonhuman animals is of interest to many 
only because of possible comparison.s and, more especially, of 
contrasts with that of man. Contrariwise, there are those for 
whom the various patterns of behaviour of other animals are of 
prime importance in their own right. This animal-centred focus 
is often found among observers of the group life of such animals 
as inscct.s. fishes, birds and mammals. It is the dominant attitude 
among many bird watchers. Often such students are interested, 
in comparisons that do not include man and yet even extreme 
zoophiles are usually aware of some of the human aspects in the 
social behaviour of other animals. 

All too often reports concerning animal sociology are given as 
though the animals ob.^erved were feathered or fourfooted men. 
Such accounts are mi.sleading. Man is the only animal we can 
know both objectively and .subjectively. Except in the figurative 
sense, no person has ever been a worm, a tish, a snakc-in-the- 
gra.ss or even an ape. VVe hax e no inside information concerning 
the feelings or the outlook of such animals. The valid interpre¬ 
tation of all of their behaviour, social behaviour included, is diffi¬ 
cult and often impossible except from the point of view of the 
outsider. Thi.s article, like most careful observation and writing 
on the subject, attempts to be carefully objective. The story 
remains interesting even under such conditions. 

Ecological Communities. —Animals and plants live in com¬ 
munities, Organisms in communities may live together because 
of common tolerances for the nonliving environment or they may 
be unified by the interactions between the organisms themselves. 
'I'hc latter form more closely knit units and arc often called 
biococno.ses. Both biocoenoses and habitat-controlled assemblies 
are recognized as communities at the ecological level. Such mat¬ 
ters are discussed in the article Ecology, Animal. The universal¬ 
ity of this kind of community living is the important point for 
us here. Plant sociology is built almost entirely about the study 
of communities of plants and animal ecology is much concerned 
with this relatively vague sort of sodality. 

A.nimal Aggregations. —The ecological community is made 
up of several species living together. Animals do not spread 
themselves evenly throughout a community, rather they tend to 
collect in .spaced or in contact aggregations of a few or of only 
one species. These so-called contagious di.stributions are the rule 
in nature. The simple.st aggregations show very little integration; 
the more complex ones grade insensibly into clo.sely knit insect 
or vertebrate social groups. Aggregations composed primarily of 
one species are more important in the development of society 
than are those of mixed composition. 

The least social animal aggregations are represented by acci¬ 
dental collections. For example, animal drift lines-occur along 
the margins of many bodies of water. They are particularly 
noticeable on the sandy beaches of the Great Lake.s. where they 
may extend for miles. In the animal drift along the shores of 
Lake Michigan, one may find sizable collections of aquatic snails, 
small bivalves, crayfishes or even fishes, thrown up by the waves. 
Similar concentrations of in.sccts are also deposited, with many of 
the individual.s still alive; these have been carried out over the 
water by an off.shore breeze, then caught in the water and tossed 
back on the land by currents and waves. So far as the animals 
are concerned, their aggregation i.s entirely accidental. They may 
remain aggregated through inability to move or simply as a 
result of inertia. Such aggregations are near the zero mark for 
sociality; the quality of inertia shown under these conditions has 
only slight social significance. 

Animals aggregate under diverse conditions as a result of their 
own movements. Perhaps the simplest of a long, intricate series 
of aggregating behaviour results from so-called kineses {see 
Animal Behaviour), that is from the unoriented reflex action of 
the whole animal. Thus animals that are stimulated by high 
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liKht intensity slow down when they enter shaded areas. If many 
arc moving about in a given locality, such {jhotokinesis will cause 
ihciTi to aggregate in the .shade .somewhat as automobiles, moving 
freely along a through highway, aggregate automatically when 
.slowed down by entering a village or by any other agency that 
reduces their rate oi movement. 

Aggrt'gaLions result* from oriented reactions to light intensitie.s, 
or to any other gradient of environmental forces, when an oriented 
response brings nuniljers of individuals into a re.stricted region. 
A positive reaction to odours, leading animals to a restricted 
source of food, gives a coinmon example. 'I’he collected animals 
niu.sL have a certain amount of toleration for the presence of, 
often for contact with, other individuals if the aggregations are 
to form and particularly if they are to continue. 

In contrast with the more or less automatic aggregation of 
animals in rcspon.se to odours, light or shade, moisture, favourable 
niches and other environmental factors, there are the much more 
definitely scjcial siluaticjns in which animals collect as a result 
of positive reaction to the presence of others like them.selves. 
I'he aggregations of male midges <lancing in the cjuiel atmos¬ 
phere, or the formation of schools of fishes or flocks of birds 
illu.strale this widespread phcnomeiiori. 

Group Survival Values.—The collected animals often show 
grouj) survival values as a result of being congregated together. 
'Fhese can be found sometimes even in the accidental ag¬ 
gregations .such as those of the drift line along Lake Michi¬ 
gan. Acjuatic animals piled one upon another may retard drying 
to such an extent that the lower, most protected individuals 
may surcive for some hours and so have an opportunity to 
e.scape should the waves arise or rains come and sweep them 
back into the water. Similarly, land insects may he shaded by the 
piled up mass and so esca[)e death from drying or from heat and 
live to make their way across the sand to vegetation and greater 
safety. Aggregations also have (heir di.sadv ant ages; surrounded 
animals may be smothered by their fellows, and the whole group 
forms a collection of food stuff easily accessible to many preda¬ 
tors. Some ecologists writing in anthropomorjihic terms have 
called the drift line the “lunch counter of the beach" for mice, 
skunks and many other insect eaters. 

Other types of aggregation tilso show groufi survival values, 
often to a high degree. Ortain phases of these vailues will be 
discussed later under the heading of natural co-operation. One 
common characteristic of these group effects is that as the ani¬ 
mal aggregations become closely integrated ihere is a definite 
tendency for the grovip more and more to control a limited 
section of its own environment. Sometimes this control is gained 
by the death of those individuals (hat meet the full impact of 
the uncontrolled environment, to (he distinct benefit of the 
remaining members of the group. The construction of nests, 
whether above or below ground, is a common method of securing 
partial environmental control. Willi the social in.sects, termites 
for example, the conditions within the nest often are quite dis¬ 
tinct from those outside its walls, especially in reduced amplitude 
of fluctuation; they arc much nearer to the termite optimum, 
particularly as regards humidity (.vcc Social Insects). 

tlrou[)s with positive survival value, for some or all of the 
individuals present, serve a social function whether composed of 
protozoans, worms, insects, other vertebrates or of men. The 
survival-value test of sociality must be based on real evidence, 
and even then it .should be applied with caution. Aggregations arc 
not necessaril>' beneficial for the aggregated animals, since over¬ 
crowded animals are often handicapped by long-continued close 
association with their fellows. Some of (he relations between 
positive and negative survival values of the aggregating habit 
will be considered later in the present article. 

Modlflcation of Behaviour.—The effects produced by 
massed animals may not be of obvious or easily demonstrated 
survival value and yet give first-rate evidence of group influence. 
Group modifications of behaviour supply examples of this gen¬ 
eralization. Each individual in a group of animals frequently 
shows decidedly different behaviour patterns from those given 
when the respective animals are isolated. When one animal be¬ 


haves differently in the presence of its fellows from the way it 
would if alone, it is social to that extent regardless of survival 
values or other considerations. The behaviour of a group may be 
greatly modified by the presence of a single animal of an alien 
species; a migrating flock of birds often alters its behaviour 
decidedly in the sensed presence of a predatory hawk. 

Division of Labour.—Aggregated social animals usually de¬ 
velop division of labour. In its earliest stages, the division of 
labour may be quite informal—some animals arc on the margin 
and others are protected within the group. It is as simple as that. 
Position may change from time to lime without obvious reasons; 
the difference in function is temiiorary and, perhaps, accidental. 
Various complexities of division of labour are known, and lasting 
structural as well as behaviour differences illustrate the highest 
stage of its development. The castes of ants and termites give 
good examples. 

The most common division of labour is that between the sexes. 
This appears to some extent even among the Protozoa. In the 
.simplest cases among higher animals, one .sex produces eggs and 
the other sjierm, both are shed into the surrounding water and 
that’s that so far as the parental generation is concerned. In 
other cases, both sexes are similar in size, appearance and to some 
degree in behaviour; they differ in mating reactions as well as in 
primary .sex functions; common pigeons are an example. At the 
other extreme stand the many instances in which one sex is 
larger, showier, decidedly different in fomi or otherwise markedly 
differentiated from the other sex. The common domestic fowl, 
many other birds, most deer and other polygamous mammals like 
the fur seal are examples. The concept of separate sexual castes 
fits the easily observed facts in such animals. 

Another very common division of labour is that between con¬ 
tinuing groups consisting of parents and their offspring. In its 
simplest and most widely distributed form, the division is be¬ 
tween protector and tho.se protected, or between food collectors 
that also eat and food consumers that do no collecting. In some 
instances, notably among certain termites, the developing nymphs 
act first as workers; later they moult into so-callcd soldiers or 
into sexually mature reproduclives. 

Group modification of behaviour finds dramatic expression in 
the organization of .social hierarchies, in territorial behaviour and 
in leadership-followership relations. These will be discussed at 
some length in a later section. 

Social Instinct.—An instinct is most clearly understood as 
being a rather comiilicated behaviour pattern transmitted from 
generation to generation by organic inheritance (see Animal 
Beiiavioitk ). Early naturalists thought highly of social instinct 
as a criterion of an animal society and sometimes spoke of ani¬ 
mal societies as organized at the instinctive level as contrasted 
with human societies which they regarded as being built at an 
intelledunl level. Some went so far as to summarize the whole 
social situation by the formula: if there is no social instinct, 
there is no society. One major difficulty comes in demonstrating 
the existence of a social instinct as distinct from early learning. 
All too often the concept of instinct has been merely a con¬ 
venient cover for ignorance. Although admittedly difficult to 
define with exactness, there is validity in the idea that animals 
jiggregate as a result of inherited behaviour patterns and that 
the more complex animal societies develop among species with 
inherited patterns of sufficient complexity to be called instincts. 
Whether known as instincts, or appetites or drives, much of 
social behaviour appears to result from biologically inherited re- 
spon.ses, modified in many instances by learned reactions. 

The social appetite (to use a term more acceptable to many 
psychologists) can lie compared profitably with the action of 
food-hunger or thrist. At relative peaks of intensity, the social 
appetite is usually feebler than the others. It is also more con¬ 
tinuous in action and less dramatic. The peaks and depressions 
of its expression are smoothed out, hence it is less obvious. Sex 
hunger is a special form of social appetite with many qualities 
obviously lacking in other phases of inherited drives toward 
sociability. 

The Human Level. —^Human society exhibits its full share of 
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social behaviour based on inherited behaviour patterns. It is much 
more complex than the other social levels just outlined. There is 
a greater development of the relatively weak binding force of ab¬ 
stract thought and of the strong integration growing out of sym¬ 
bolic communication, with all its ramifications. In man, the great 
increase in importance of tradition and other forms of social in¬ 
heritance, as contrasted with biological heredity, also helps to 
separate human sociology from that of other animals. 

Summary for Social Levels.—The dithculties inherent in the 
jurther elaboration of any scheme of social levels among animals 
is evidence of the lack of natural divisions. The whole field of 
social interrelationships of organisms has a degree of unity un¬ 
touched by any of its parts; only arbitrarily can we single out 
some particular level of social appetite, group reaction, com¬ 
munity integration, social value or exhibition of division of labour, 
as forming the beginning of social life. 

Alfred Espinas, a French scholar, came to a similar conclusion 
in 1877 in his book called Dcs societvs animalcs that gave the 
modern orientation to comparative sociology. In effect, an early 
}jaragraph says: 

No living plant or animal is .solitar>’; animals especially arc knit 
together by many ties. Even the most solitary of the sc-xual animals 
contract, if only for a moment, an intim.itc union with another mem¬ 
ber of its species. Social life also exists among species in which the 
sexes arc not distinct and separate. This is particularly obvious in 
colonial animals that remain physically attached to ea^h other through¬ 
out life; the food eaten b>’ one may be shauai by many. Social life 
is not an incident or an accident among animals; it is not the special 
inivilcgc of some few that stand high in the evolutionary stale such 
a.s men, beavers, bees, and ant.s, hut it is a normal, constant, universal 
fact. The .social relations may be summarized in (ho form ol certain 
laws that are similar wherever they appear. The social facts indicate 
the existence of a homogeneous whole, well linked in all its parti, 
(hat forms a natural domain wdth distinct unity. 

Forty-six years later, William M. Wheeler, the American 
student of social in.sects, put the same set of ideas even more 
forcefully in almost the following words; 

All living things are genetically related as members of one great 
family, one vast, living .symplasm, which, though fragmente<l into 
individuals in sj)ace, is nevertheles.s absolutely continuou.s in time. Jn 
the great majority of organic form'', each generation arises from 
the co-operation of two individuals. Most animals and plants live, in 
associations, herds, colonics or societies of the same species and even 
the so-called solitary species are necessarily more or less co-operative 
members of groups or associations of different species. Living beings 
not only struggle and compete with one another for food, mates and 
safety, but they also work together to insure to one another these 
same indispensable conditions fur development and survival. 

THE ANIMAL KINGDOM 

Some rcali/.ation of the extent and organization of the animal 
kingdom is needed in order to follow intelligently the discussion 
of general sociology. Accumulated evidence indicates that the 
more specialized animal phyla {see Zoology) are grouped into 
two main lines of evolution that sprang from a common general 
ancestor at or near the coelentcrate level of organization. One 
branch passes through the forebears of the annelid worm.s and 
molluscs and culminates in the in.sects. The other line, after giv¬ 
ing rise to echinoderms, evolved into ancestral chordates and 
culminates in modern vertebrates {see Animals, Phylogeny or L 
This interpretation of available evidence indicates that social in¬ 
sects are not near relatives of social vertebrates even in a zoologi¬ 
cal sense and that neither stands in the direct evolutionary line 
of the other. Whatever social traits they possess in common have 
either been sepiarately evolved or trace back to the much more 
v'ague sociality of their remote, unknown, common ancestral 
stock. 

The relative numbers of different specic.s of animals can also be 
given simply. If you will imagine that all the known animal spe¬ 
cies are represented by your own reach from the tip of the out¬ 
stretched fingers of your right hand through to those of your 
left, the following approximate relations hold: the extreme end 
joint of the right middle finger represents all species of mammals; 
the second section of the finger stands for birds; reptiles and 
amphibians lumped together about fill the basal joint. The length 
of the palnr> represents the fishes. All the remainder of the entire 
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outreach is taken over by invertebrate animals. The nonarthropod 
invertebrates account for the space from wrist to elbow of the 
right arm. and the arthropod.s make up all the rest, with the 
major part of this sjnce needed to represent the insects. In all. 
there are more known .species of animals than there are words de¬ 
fined in an unabridged English dictionary. Each of all these spe¬ 
cies. insects and noninsects, vertebrates and invertebrates, proto¬ 
zoans and nonprotozoans, has its own form of sociology. When 
si>ciology is restricted to the study of the relations between in¬ 
dividuals of the same .species, as it frequently is, the .sociology of 
any species from all this multitude otTers a wealth of problems, 
since no .species is known that docs not po.ssess inter-individual 
relations. 

Social life reaches its apex with man (and the apes and mon¬ 
keys), on the one hand, and with termites, wasps, bees and ants, 
on the other. In the main, our further discus.sion of animal soci¬ 
ology will centre on the .social relations of t’ e le.ss definitely so¬ 
cial animals. Tliough comparisons will be made back and forth, 
the discussion of human society will largely be left to the article 
on Sociology ju.st as treatment of in.sect societies will similarly 
be found mainly in the article on Social Insects. 

The vertebrate.s furni.sh notable examples of more-or-less social 
groujis in e.ich of the ciasse.s of that subphylum. There are school¬ 
ing fishes and tadpoles, breeding assemblages of frogs, hibernating 
ageregations of snakes, hierarchies of groui)ed lizards, various 
stages of social organization and of communal living among Hocks 
of birds and diverse social groupings among mammals. The latter 
include colonies of beavers, towns of prairie dogs, herds of hooved 
animals ami honles or families of various monkeys and apes. 

The social habit has evolved among many kinds of arthropods. 
•Accordiim to Wheeler social habits have arisen no less 

than 24 times in as many different groups of insects. Although 
the matter is by no means clear, it seems likely that the emcr- 
gentes of the social haiiit among vertelnates and insects do not 
come ab>olutely anew in each instance. Rather, it is an attractive 
hyjiothesis that they all develop from a common substratum of 
more vague presotial tendencies such as Espinas and Wheeler en¬ 
visaged. Some of the evidence concerning the existence and na¬ 
ture of this more generalized forerunner of well-developed sociali¬ 
ty will be presented and discussed in the following sections. 

NATURAL CO-OPERATION VERSUS DIS-OPERATION 

The inclusive definition of sociality, on which modern animal 
sof iology is based, assume.s that integrations of two or more or- 
gani.sms into a supraindividualistic unity on wdiich natural selec¬ 
tion can act, marks at least a beginning of .social life. The most 
feeble units may be poorly integrated but still have demonstrable 
.survival values. They may consi.st of small or large groups, and 
the survival value may or may not be oln ious. The c.ssential point 
is that all groupings of animals have some .small amount of .soci¬ 
ality whenever they are sufficiently integrated to behave as a 
group unit under natural selection. The aggregations may be 
natural or the existence of prol)able survival values rhay be tested 
w'hen the organisms in question are placed together in experimen¬ 
tal populations. 

It may be helpful to consider some of the simpler conditions 
that are found in early stages of drop cultures of protozoans. 
First, take the situation in which one protozoan is washed free 
from bacteria and then placed alone in a drop of bacteriologically 
.sterile medium. There is one living organism in a small environ¬ 
ment that represents a habitat-animal complex reduced to simplest 
terms—an uncomplicated microcosm. The living animal modifies 
its nonliving environment, which at the same time affects the 
(ontained organism. The whole is an ecological action system. 

If a second protozoan is introduced, the increases in complexity 
in the ecological system re.sult principally from the direct or in¬ 
direct effects of one animal interacting with the other. Some of 
the possible types of interactions are illustrated in fig. 1 in which 
the protozoans are represented by small balls shown inside a 
larger drop of culture medium. The arrows indicate possibje in¬ 
teractions between the two individuals and between them and 
their environment. The interaction may be neutral, beneficial or 
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harmful for either or both. Actually complete neutrality is 
rarely found in any ecological action system and needs no further 
consideration here. 

Any interaction between the tw'o animals may have preliminary 
beneficial or harmful aspects regardless of end results; and, con¬ 
trariwise, the final long-run effect may be helpful or harmful for 
the animals concerned regardless of the immediate, or short-run 
effects. One animal may be benefited and the other harmed, but, 
in the end, it will be necessary to apprai.se the survival value for 
both organisms considered as representatives of their species. 

Mating is one kind of interaction in which the habitat often 
filays a fiermissive, but beyond that, a passive role (fig. i F). 
This is an interiridividual re.iction in almost pure form the re¬ 
sults of which arc normally beneficial to the race rcgardle.s.s of the 
immediate effect on the individuals themselves. Under several 
conditions the two protozoans may both be injured or killed as a 
result of mating. 

besides the jiossibilily of affecting each other, the animals 
modify their environment by living in it. In their reaction on the 
habitat, the two protozoans under conditions resembling tho.se in 
fig. I may fix some toxic substance more efficiently or they may 
otherwise jointly condition their common medium more effectively 
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FlO. 1 —SOME OF THE POSSIBLE TYPES OF ECOLOGICAL ACTION SYS¬ 
TEMS WHEN TWO ORGANISMS ARE LIVING IN A COMMON ENVIRONMENT 

than either can do acting alone. Many of the possibilities will be 
considered in more detail and under more complex conditions 
in a later section of this article. 

We can now introduce an important set of ideas. Interactions 
between organisms that prove to be helpful are evidence of the 
existence of co-operation, or at Ica.st of proto-co-operation, even 
in such a simple action system; opposing, harmful tendencies 


may be termed dis-operation. The two sets of processes are in 
fundamental opposition. With all lower forms of animal life, and 
often with higher ones—many of the interactions between men 
included—such co-operation or dis-operation is wholly noncon- 
sciou.s. The nonconscious character of the effects and of their 
underlying causation is especially evident in poorly integrated 
ecological systems in which man is not represented. This is a 
consideration that does not affect the fundamental nature of the 
resulting dis-operation or co-operation. It is essential to remem¬ 
ber that, possible neutral effects aside, we are dealing with a sys¬ 
tem in which the survival values illustrate in simplest terms the 
basic social antithesis, that betw'cen beneficial (co-operative) and 
harmful (dis-operative) effects. 

Competition furni.shcs a special phase both of co-operation and 
of dis-operation. In general, competition occurs when there is a 
common demand on a limited sujiply. Among other situations 
this criterion applies to the competition of two males for the 
.same mate, for a limited food supply, or for limited space. 

Competition frequently results in dis-operation, although the 
two are not synonomous. A return to the simplified ecological 
action system of fig. i may help. Tw'o protozoans in a drop cul¬ 
ture are often in competition for a limited amount of food. The 
competition may result in the stunting or death of both or in one 
surviving at the cxpen.se of the other. 

Co-operative competition also is known. A good example is 
furni.shed by the mass physiology of the sperms of sea urchins. 
In nature, these spermatozoa are shed into sea water where they 
may fertilize the eggs that ha\ e been similarly shed. In making 
sperm suspensions for experimental use, the male sea urchin is 
placed upside down in a clean dry watch glass. If sexually “ripe,” 
the spermatozoa are shed through the aboral genital pores. Sperm 
i so collected is called dry sperm since it undiluted with sea 
water. The ma.s.sed spermatozoa live longer and retain their fer¬ 
tilizing power longer than do those in diluted sperm suspensions. 
When the sperm are shed naturally into sea water, those well 
within the mass are activated last and the sperm from any one 
male retains fertilizing' power longer than they would if mass 
protection did not occur. 

The physiological processes involved are complex but at least 
a part of the greater longevity of the crowded spermatozoa comes 
from the fact that the individual spermatozoa do not move when 
as clo.scly packed together as they are in dry sea urchin sperm. 
Also, they are relaxed under these crowded conditions, in con¬ 
trast with being highly active when diluted with sea water. The 
relaxation is indicated by the fact that the rate of respiration of 
the same number of spermatozoa is much greater when they are 
less crowded. 

It seems reasonable to assume that inactivity of densely packed 
spermatozoa results from the lack of free space. Oyer a consid¬ 
erable range of dilution the specific activity of a spermatozoon 
is directly related to the cube root of the volume of sea water in 
which a given number of spermatozoa are suspended. Under 
such conditions, the total initial activity is proportional to the 
number of spermatozoa present and to the average amount of 
free space for each. If the available space is much restricted, the 
competition for it results in an inhibition of movement, a lower¬ 
ing of the rate of oxygen consumption, and is accompanied by a 
decided increa.se in longevity. Competition here has distinctly 
beneficial results for all the competitors; it is co-operative as con¬ 
trasted with being dis-operative. Thus, under certain conditions, 
competition for space results in a form of automatic co-operation 
as contrasted with autoTnatic dis-operation. This is an important 
consideration for general sociology. The importance is greater 
since all the individuals present in the given illustration benefit 
from the competition. Under more usual conditions of competi¬ 
tion, not all individuals benefit and yet the end result may be 
favourable for the species under consideration; that is to say, the 
final outcome even of such competition is not necessarily dis- 
operative. 

Certain aspects of survival values and other physiological ef¬ 
fects associated with aggregations of animals are summarized by 
the curx’es shown in fig. 2. Curv'e A shows results of biological 
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processes in which the highest recorded value is given by the 
smallest possible population. A pig bom as a litter of one nor¬ 
mally grows faster than do members of larger litters and this is 
a common relation for many animals. 

In contrast, grouped animals often show increased efficiency 
that is sometimes reflected in longer survival, or they otherwise 



Fig. 2 —IN SOME PHASES OF POPULATION PHYSIOLOGY THE OPTIMUM 
POPULATION IS THE SMALLEST POSSIBLE lA); IN OTHERS, IT IS INTER* 
MEDIATE IN SIZE (B) 


may grow' better or live longer if neither too few nor too many 
animals are present; they ha\e an optimal population density at 
some intermediate point 01 the possible range of numbers. This 
situation is summarized by hg. : li. In both A and B. the rate of 
action of the measured process is given by the vertical a.vis and 
population density by the horizontal axis with the least crowded 
conditions shown to (he left. Thus, with curve B, as the jiopula- 
(ion density increases, conditions become more favourable, or the 
rate of reaction is faster, or some comparalile change occurs, until 
an optimal density is reached beyond which a further increase in 
density produces a reversal of the observed trend. 

Consideration of the two curves A and B, and of the phe¬ 
nomena on which they are based, indicates correctly that under 
most (onditions overcrowding produces harmful results. This 
fact has long been known and can be verified easily. The exist¬ 
ence of harmful results associated with undercrowding is a more 
recent and less well-known discovery. The biological results of 
undercrowding and of optimal population .size imply the exist¬ 
ence of natural co-operation just as the effects of overcrowding 
imply dis-operation. 

SUMMARY FOR NATURAL CO-OPERATION ' 

The available information concerning the extent and the nature 
of co-operative processes among living organisms, especially 
among animals, should be presented in some detail because only 
so can the ejuantity and quality of existing evidence concerning 
proto-co-operalion be realized. Much of this material is summa¬ 
rized by W. C. Alice (19.^8, I045)- Probably more of the con- 
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Fig. 3.—drosophila cultured in 1 oz. bottles live longer with 

FROM 35 TO 55 PRESENT PER BOTTLE THAN AT OTHER POPULATION 

densities 

Crete details should be given here in order to be able to clinch, 
with Darwin-like thoroughness, the pre-experimental insight of 
Espinas, Wheeler and others that natural, unconscious mutualism 
is, in fact, one of the basic principles of biology. 

The science of animal sociology, as contrasted with human 
sociology, is being constructed on this principle, and the social 
relations of man need reinterpreting from the point of view that 


altruism did not arise entirely as a unique human attribute with¬ 
out biological antecedents. Limitations of space allow only the 
following brief .summary of the evidence for this conclusion. 

1. At all levels in the animal kingdom, and under a variety of 
conditions, there is added safety in numbers up to a given point 
(sfe fig. 3). There is danger also in ovcrcrow-ding but it i.s the ill 
effects from undcrcrowding that gives evidence for natural co¬ 
operation among living organisms. Macerated cells of a sponge 
will not develop if too few are present, and the smallest em¬ 
bryonic transplants often fail to grow although somewhat larger 
ones succeed. If a population in nature becomes reduced to a few 
individuals, it is in danger of dying out even though theoretically 
able to persist. 

2. Many plants and animals are able to change an unfavourable 
environment, to such an extent that, though some or all of the 
pioneers may he killed, others following and some associated with 
them can survive and even thrive when thc^ could not do so in 
a raw environment. 

3. Certain vital processes arc adaj)tivcly retarded by increased 
numbers uj) to a given population density. For example, scattered 
.spermatozoa of many marine animals lose fertilizing power more 
rapidly than they do when massed together. 

4. Other biological processes are accelerated, sometimes bene¬ 
ficially, in the presence of populations of optimal size and density. 
Such processes are retarded both with oversparse and with over¬ 
crowded populations. The cleavage rates in sea-urchin eggs and 
certain other aquatic eggs follow this rule. 

5. Various kinds of JVotozoa show an acceleration in rate of 
asexual reiiroduction with a medium rather than a sparse popula¬ 
tion density, and similar phenomena may have been a fore¬ 
runner of 

6. Tile evolution of sex that, according to this attractive hy¬ 
pothesis, grew out of certain proto-co-oj^erations of asexual or¬ 
ganisms. Once evolved, sexual relations h.ivc played a large part 
in the further development of the social life of animals, man in¬ 
cluded. 

7. Colonial protozoa could hardly have arisen from solitary 
forms unless the colony of cells that remained attached to each 
other after divi.sion.s had .shown survival values over and above 
tho.se exhibited when the cells were scattered singly. 

8. The evolution of the many-celled animals, the Metazoa, 
from the Protozoa was probably based on similar relationships. 

(). Each advance in conijilexity of metazoan individuals came 
from the natural selection of an increased ability in natural co¬ 
operation on the part of the evolving stock; the greater natural 
co-operation came first, then it was selected. 

10. Charles Darwin recognized that a relatively large popula¬ 
tion is a highly important factor in evolution by natural selection. 
In more recent years, Sewall Wright and others have presented 
good evidence that, at least under certain conditions, evolution 
proceed.s most raindly in population of inter-breeding organisms 

I that are intermediate in size, as compared with similar popula¬ 
tions that are overlarge or oversmall. The rate of evolution is 
I still more rapid when a large, widely distributed, species popula¬ 
tion is broken into relatively small breeding colonies that are 
not completely isolated from each other. 

11. The interdependence of organisms is shown by the repeated 
observation that all living things, from the .simplest to the most 
complex, live in ecological communities. This is easily seen in 
such microcosms as those of a protozoan culture dish, or a small 
lake, or in biocoenoscs like those of an oyster bed. 

12. The evolution of truly social animals—such as termites, 
bees, and ants on the one hand and man on the other—has oc¬ 
curred independently in widely separated divisions of the animal 
kingdom. These could hardly have arisen so many times and from 
such diverse sources jf a strong .substratum of generalized natural 
co-operation were not widespread among animals in nature. No 
animal is solitary throughout its life history, 

13. As with the individual organism, each advance in com¬ 
plexity of the social life of any group of animals is based on the 
development of some means of closer co-operation between the 
individual units of the evolving group. 
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GROUP MODIFICATION OF STRUCTURE AND BEHAVIOUR 

The mass physioloRy of aRStrcKatcd animals differs in various 
uays from the physiology of individuals. Illustrations include the 
acceleration of early development in certain atjuatic eggs, the 
increased rate of asexual division in various protozoans and the 
decrea.sed rate of mortality in populations of optimal density as 
contra.sffd with those more dense or more sparse. 

Fundamental group effcits are also known for size and struc¬ 
ture and for behaviour. Isven the determination of .sex may be 
moditicd or controlled in several forms by the density of the in¬ 
terbreeding population. Each of these aspcct.s of aggregation 
biology bears, oiten quite directly, on the tield of general soci¬ 
ology. TertineriL phases of these relations w'ill be reviewed 
briefly. 

Structure. —Crowding may affect the body size of animals. It 
is particularly easy to demonstrate the stunting effect of over- 
t rowding such as normally results from an inadequate food sup¬ 
ply during the period of growth, or from the accumulation of 
excretions, or of their decomposition products. Overcrowding 
olirn has these effects and is a potent cause of retarded growth. 
I requcntly an optimum population density, somewhat larger than 
the minimum, can be demonstrated at which larger animals are 
firoduced. Urosophila, for example, grow larger in small culture 
vials when from 8 to i6 arc present as contrasted with the size 
attained when lewer or more llies develop in the same volume. 

body form may be directly controlled by the population densi¬ 
ty. This is easily apparent among sessile animals which, like trees 
and many other iilanis, show a decidedly different growth form 
when crowded and when standing alone. The common barnacles 
and the idi.iris of coastal marine waters grow to be much 
taller and more .slender in the centre of a crowded group than 
when isolated. Even motile forms may be similarly affected; 
snails of the genus Lytnnncn, kept under crowded conditions for 
four successive generations, became successively smaller and more 
slender until llie>- were {|uite unlike the parent stock; the propor¬ 
tions of various body organs were also ditfcrcntially altered. 

Polarity of Fucus.< —The structural effects produced by 
crowding may be much more fundamental. Polarity is one of 
the basil .structural properties of .almost all organisms. In .some 
marine plants like the algae Ftictis and Ascopbyllum, the polarity 
of the fertilized eggs can be experimentally controlled by a variety 
of environmental relationships, including the presence of other 
similar eggs in the vicinity. 

The first cleavage of these eggs normally separates the develop¬ 
ing zygote into two unecjual cells, one of which gives rise to the 
apical part of the new plant and the other, more pointed in shape, 
divides and redivides to form the rhizoid or holdfast section that 
anchors the alga to (he sub.^tratc. The future axis was apparently 
undetermined at fertilization but has become lixed by the lime of 
the first cleavage. When Fu<us eggs are in a small group, as they 
often are in nature, the first cleavage plane divides (he egg into an 
apical cell oriented away from the centre of the group and a 
rhizoidul cell that is [lointcd toward it. Thi.s group effect show.s 
most readily in total darkncs.s liut may appear in lighted situations. 

tlroups of (wo to four eggs will .show (he phenomenon as well 
as masses of 50 to 100. Radiating design.s of striking beauty are 
frequent in smaller aggregations. Ibc rhizoids are directed toward 
the centre of the group regardless of the experimental arrange¬ 
ment and rearrangement of the eggs before germination. When 
large, lonqiact masses of eggs are .surrounded by others that are 
two egg diameters or less away from the periphery of the group, 
the latter develop their rhizoids toward the centr.al ma.ss. The 
eggs near the outer margin of a large group also .show a similar 
orientation, while tho.se in the very centre, surrounded by equal 
inrtucnce.s on all sides, lend to divide to form equal and similar 
cells at first cleavage. 

Locust Phases. —Swarming locusts are a widespread phe¬ 
nomenon. especially in or near the warm, .semiarid, regions of the 
world. The phase theory accounts for the differences in .structure, 
behaviour and colour fiattem.s of related swarming and solitary 
forms of locusts on the basis of effects produced as a result of 


i the density of the locust population. 

' Much field observation strongly suggests a general natural his- 

! lory story something as follows: In an exceptionally favourable 
‘'ca.son, the population density of grasshoppers in a given area in¬ 
creases notably. If the animals belong to species that lack swarm¬ 
ing pha.ses, no marked emigration occurs; and the numbers even¬ 
tually fall when the environment becomes unfavourable. If the 
crowded population arises primarily from an increase in numbers 
of (he .solitary phase of a polymorphic species, then, when the 
nymph.s become so abundant that individuals repeatedly come 
into close contact with one another, the latent tendency toward 
gregariousness is awakened and the development of a swarming 
pha.se has begun. The proce.sses so started increase in intensity 
with continued crow'ding until swarming and emigration or other 
factors bring the population density below the critical level that 
awakens (he drive towards close aggregation and leads to the 
solitary pha.se with its altered body proportions and changed be- 
lia\i()ur. The decrease in density may result from emigration, 
from changes in the physical conditions or from the increased 
activity of enemies (man included), or from some combination of 
the.se population-checking forces. 

In addition to field observations, there is a growing mass of evi¬ 
dence that artificial crowding among polymorphic species tends to 
firoduce nymphs whose characteristics approach (hose of phase 
Krruaria and that isolation brings trends towards phase solitaria 
One striking characteristic of the crowded nymphs is their great 
increa.se in activity. Those interested in (he details should con¬ 
sult I*. B. Uvarov’s book Locusts and Grasshoppers (London; 
Imperial Bureau of Fmtomology, 352 pp., 1028) and Jacobus C 
Faure’s extensive paper called “The Phases of Locusts in South 
Africa” (London: Bulletin Entomological Research, 33; 298-405; 
202 figures, 1932). 

There is much that we do not know about the underlying causal 
physiology of the behaviour of these locusts. Existing evidence 
indicates that mutual stimulation raises the rate of activity of the 
aggregated grasshopper n}’mphs. It is not known how the in¬ 
creased activity is related to the production of the distinctive 
black and orange or yellow coloration of the gregarious nymphs 
or how its ab.sence results in forms lacking these colours. All we 
have is in the form of suggestive hypothesis and theory. Such 
unsettled problems in ma.ss phy.siology need not concern us over- 
mijch in the jircsent slate of animal sociology. The important 
point contributed by these polyphasic grasshoppers and locusts to 
general sociology is the very strong suggestion that, in these spe¬ 
cies, not only striking behaviour patterns but coloration and 
structural patterns as well, are controlled by population density. 

Aphid Wings.—Aphids are the soft-bodied insects commoniy 
known as plant lice. An aphid obtains its food by inserting its 
long, sucking moulh-parLs into a plant and sucking up the plant 
juices. The schematized life history runs as follows: sexual form.s 
appear in the autumn and an over-wintering, fertilized egg is 
formed that hatches out the following spring into a wingless 
female. This female, the so-called stem-mother, produces eggs 
that develop without fertilization—that is. by natural partheno¬ 
genesis iq.v.). Like the stem-mother, the new females are usually 
wingless and, in turn, soon give rise to young by parthenogenesis. 
The progeny settle near the mother and soon build up a den.sely 
crowded colony. The rale of reproduction under favourable con¬ 
ditions is very fast. It has been calculated that, if all the progeny 
of a single stem-mother survived, the number present at the end 
of 300 days would approximate the 17th power of two. 

Winged females appear after a time and fly to new host plants 
where, still without sexual fertilization, each produces a new crop 
of wingless, parthenogenetic females. The induction of wings is 
distinct from the production of bisexual form.s; in fact, most 
female aphids that require fertilization are wingless although the 
males are usually winged. 

The production of winged aphids by members of a wingless 
colony is often most opportune, coming as it frequently docs when 
a given food plant is becoming overcrowded. Several environ¬ 
mental factors arc known to affect the process, among them tem¬ 
perature, length of day and incipient starvatiem. The degree of 
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crowding is also a potent factor for many species; sometimes it is 
the dominant influence. For such species, the more crowded the 
mothers the more winged forms develop among the offspring. 

In some instances, crowding works by means of decreasing or 
modifying the food supply or by the change that the crowded, 
juice-sucking aphids produce in the tissues or liquids of the host 
plant. 

The racial importance of such a control of wing production 
in aphids is easily seen. The power to emigrate thus attained 
by the progeny of a crowded colony facing a diminishing food 
supply brings survival values for the species. Here, more than 
in most instances among animals, man included, the dangers of 
overcrowding have been avoided by the evolution of adaptations 
that give an obvious illustration of the principle of unconscious, 
natural co-operation. 

Sex.—Sex plays an important role in the development of social¬ 
ity among relatively solitary animals as well as in the more 
closely knit aggregations of social species. The relations of the 
adult sex pair make significant contributions to social patterns 
and sex-based behaviour is seen to be more important when the 
rich variety of parent-offspring interactions are also considered. 
As stated earlier, sex itself may have originated in the Protozoa 
as a result of selection based on the mutual stimulation to more 
rapid division that often accompanies the close contiguity of 
two asexual individuals. We are now ready to inspect evidence 
that, in certain widely di.stributec! instance.', in the animal kingdom, 
the determination of the .sex of the developing individual depends 
on association w'ith another organism. 

The Effect of Conditioned Medium.—^The story begins 
logically with the flagellate Chlaviydomonas, a protozoan that is 
claimed by the botanists to be one of the algae. The.sc organisms 
show much lability. They lack the characteristic flagellum when 
grown in the dark in Knop-agar cultures. The flagella and result¬ 
ing mobility develop if (he cultures are placed in the light or in 
clarkne.ss when weak solutions of certain sugars arc added, or 
when filtrates are introduced from cultures of actively swimming 
C/ilarnydomonas. In the last instance, swimming forms are in¬ 
duced by the addition of something given off by active cells. 

The motility-producing compound has been isolated and is 
known to be the organic chemical crocin, a carotinoid derivative. 
It is effective even when only one part is present in 150,000,000,- 
000 parts of water! Conditioning by related chemicals induces 
mutual attraction of the free-swimming gametes which unite only 
if the water also contains the proper conditioning agent. The 
gametes of a heteroecious species are sex labile and may become 
all female or all male if treated by female-conditioned or by male- 
conditioned medium. 

In this plantlike animal, the sexes are not clearly differentiated, 
but there is a gradation of sexuality in which sex can be pu.shed 
toward maleness or toward femaleness by the presence of products 
of metabolism from previous or from current inhabitants of the 
culture water. 

Physical Attachment or Close Association.— A variety of 
animals show consecutive sexuality. One and the same individual 
is first a male and later a female. With man>’, maleness is the 
juvenile, femaleness, the more adult condition. This variety of 
sexual lability occurs in several invertebrate animals; among 
others, it is typical of some echinoderms, .several molluscs, some 
annelid worms and certain crustaceans. There may be the in¬ 
creased complexity that the duration of the male phase depends 
on whether the animal has female associates. 

Ophryotrocha is an annelid worm that lives in the coastal 
waters of Europe and along the Pacific coa.st of North America. 
Its general appearance is shown in fig. 4, both in the small male 
phase and as the large female worm. In early maturity, ophryo- 
trochans function for a while as males and then switch over and 
become females. The female pha.se may continue until the in¬ 
dividual dies, or the male phase may be resumed. It depends 
in part on the surrounding conditions. 

When a few of the anterior segments of a functioning female 
are cut off, a tail regenerates on one piece, a head on the other, 
and both regenerated pieces become males. Later, if conditions 


are favourable, each becomes a whole female. A male may be 
continued as such for a long time by repeatedly removing the 
posterior segments. 

Many advcr.se conditions, including starvation, likewise cause 
females to revert to malcness or delay the fully developed male 
from becoming a female. The presence of waste products in the 
water pushes the reaction in the male direction. 

When two females are placed together in a small dish in the 
laboratory—^pre.sumably something .similar would occur under 
comparable conditions in nature—the more vigorous female may 
obtain a male mate by biting the other in two, by securing the 
major portion of a scanty food supply, or by being better able 
to re.sist the masculinizing cllccts of excreia-rich water. In time, 
the newly reverted male may become the more vigorous, develop 
into a female and cause the longtime female herself to become a 
male. 

The sex of ihe.se worms i.s thus highly labile. The functional 
expression at any instant depends on a complex of factors that 

not clearly understood. The complex includes the degree of 
conditioning of the medium, the prc.sence or absence of other 
worms, and their degree of physiological dominance if present. 

A similar story but with per¬ 
tinent variations is found in the 
sex history of the boat-shell 
snails called Crcpidula. Three 
specic.s of this genus arc com- 
mr)n in the coastal waters of 
southern New England. Active 
sexual association with a female 
causes many males to remain 
members of that sex longer than 
they would if isolated. All species 
of Crcpidula so far studied criti¬ 
cally have a few males that do 
not change sex; these are the so- 
called true males, as compared 
with the hermaphroditic males 
that constitute the majority of 
the population. 

Another variation of the same 
general sort of relationships is 
furnished by the worm Botiellm, 
best known from the Bay of 
Naples. The large female harbours small parasitic males within 
her uterus. The feitili/.ed eggs arc .shed into the surrounding sea 
water. If the frce-swiimning young settle on the proho.scis of a 
female Bonellia, they transform into minute males that become 
para.sitic on the female worm. Those that do not come under 
female influence normally become functional females themselves. 
The sexually indifferent larva obtains some substance from the 
proboscis of the female that retards growth and produces a male. 
The external relations—usually the social relations, or lack of 
them—determine which of two alternative paths of' development 
will be followed. 
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Fig. 4.—MALE AND FEMALE PHASES 
OF THE ANNELID WORM. OPHRYO- 
TROCHA 


In several other well-studied cases, sex depends on population 
density. This situation has been worked out with care for certain 
nematode parasites of grasshojiper.s. If a few eggs are introduced 
into each of many gras.shoppers, the re.sulting adult nematodes are 
females; if many eggs are given to each grasshopper, the nema¬ 
todes are almost all males. The observed results cannot be 
ascribed to male-producing eggs having been killed off in one 
instance and female-producing ones in the other—a real trans¬ 
formation has been affected. The sex of the developing embryos 
must have been determined by the crowding of the nematode 
parasites within their hosts. 

In the instances discussed, in Ophryotrocha, Crcpidula, Bonellia, 
and in these parasitic nematodes, both sexes are normally present 
in the population. We turn now to one more much-studied group 
in which the .species Ls carried for many generations by the female 
sex alone, i.e. certain cladocerans, a group of primitive crus¬ 
taceans of which DaphfUa and Moina are examples. 

Cladocera are aquatic animals. The ones to be discussed are 
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common in ponds and pools of fresh water. The sexual history 
resembles that of aphid.s. Outbreak.s of bisexuality occur usually 
as the pond becomes dry or as autumn sets in. The fertilized 
CKRs are resistant and carry the species over a period of stress. 
They hatch into parthenoycnctic females with the advent of better 
conditions and the race is made up for some generations of 
females only. 

Crowding the females of Moina is a very effective method of 
inducing bisexuality. Crowding acl.s by decreasing the amount 
of available food, or by the over production of waste products, 
or perhaps by both of these combined with other unanalyzed 
factors. In any event, the close as.sociation of many partheno- 
genetic females results in the production of eggs with a different 
prospective potency from those of the egg.s these same females 
would have produced if uncrowded. 

The adaptive value of a mechanism that produces males, sexual 
females, and the resulting resistant egg.s when needed, is rather 
obviou.s. This frees all members of the race to be egg-producing 
members of the community when environmental conditions 
favour rapid expansion of the population. Each of the other in¬ 
stances cited can also be shown to have certain survival values. 

As a result of the specialized method of sex determination that 
has been evolved in lUmcUia, the i)otential loss of males is par¬ 
tially avoided. If the wandering, sexless larva reaches a suitable 
environment, it transforms into a female and is then able to 
direct the transformation of the next comer into a functional 
male. The survival value of the sex situation in Crrpidula is 
similar; that in the nematode worms is more complicated and i.s 
associated with the necessity of avoiding overcrowding of the host 
species if the i)arasites are to persist. 

Behaviour.—An animal shows social behaviour when its re¬ 
actions differ in the presence of others from its normal solitary 
iH’haviour. The .socially-induced behaviour may or may not have 
survival value. That is a different test. A higher type of sociality 
is indicated when the behaviour of one animal is oriented with 
reference to another or to a grouj) of other animals. A yet higher 
type of sociality is indicated by behaviour that differentiates be¬ 
tween one individual and another, or between grou{).s of animal.s. 

As in many other asi)ects of sociology, it is interesting to apply 
the behaviour test to the Trolozoa to tind to what extent such 
evidences of soci.il life can be found among animals without dif¬ 
ferentiated cells. Whatever sociality they show is a part of the 
life of a whole organism structurally limited to a single cell and 
represents sociality at the free-livitig cellular level. Protozoans 
reach primitive stages of the highest level of social behaviour 
outlined in the preceding paragraph, particularly in what ha.s 
come to he known as the mating-fvpe or sex-type reactions. 

Sex Types in Protozoa.—The full extent of the distrihution 
of sex tvpes among protozoans is unknown. Chlamydomouas has 
tw'o sex types and a more-or-less labile scrie.s of intersexes. In 
1946. Piiramt cium aurrlia was known to have .sev’cn sex varieties 
divided into two main groups; six of the seven varieties have tw'O 
sex types each and only one t>i)c is known for the seventh 
variety. Puranurium hursaria has four sex varieties, with four, 
eight, four, and two sex types respectively. These details differ 
from sjjecics to species. 

Individual protozoans belonging to the same sex types do not 
conjugate with each other. They do conjugate readily with a 
member of the other sex type or types of their own v'aridy; 
sometimes—though less readily—they conjugate with a sex type 
of a different variety. Often they will not conjugate across 
varietal lines. 

An individual will bump into others of its own sex type and 
merely modify its course of swimming. If animals of a different 
mating type from within the same variety are introduced, in¬ 
dividuals from the proi)er sex types will adhere, perhaps end to 
end. or in any other possible position, w’hen they make contact 
with each other. They .swim about clumsily and pick up others, 
each sticking to an individual belonging to the opposite sex type. 
A clump of some hundreds may collect thus in P. hursaria. Later 
a reshuffling occurs; the clump breaks into conjugating pairs in 
which each vinimal is finally lined up parallel to its male and with 


the oral surfaces adhering. 

The conjugation continues for 36 hours or more and involves 
the interchange of nuclear material. Then each breaks free and 
starts life as an ex-conjugant. All the asexual progeny of a given 
individual are .said to belong to the same clone and, exceptions 
aside, continue to be a member of the same sex type to which 
the parent ex-conjugant belonged. 

Many pertinent details are known that cannot be presented here. 
The clones show periods corresponding to youth, maturity and old 
age. They do not conjugate in early youth; the transition between 
youth and maturity is often marked by tentative conjugation; 
maturity is the period of normal conjugation; and in old age, 
the ex-conjugants usually die. 

Other types of social behaviour of protozoans include the re¬ 
action pattern of some ciliates in which, after establishing con¬ 
tact, the members of a chance pair turn and swim side by side 
with their cilia touching though their bodies remain apart. This 
may be an example of exploratory behaviour related to the process 
of finding .suitable mates, since in some species it is a regular 
preliminary to mating. 

Lethal effects of one stock on another arc known for P. aurclia. 
Such toxicity may be important in natural selection, for the 
producers of the toxic material would eliminate the members of a 
susccplilde stock with which they were in close association. Such 
effects may well be an example of competition resulting in un¬ 
conscious dis-operation for the susceptible stock. In other in¬ 
stances the culture medium conditioned by a given sex type will 
induce conjugation among members of the sex type with which 
the first mentioned animals usually conjugate. 

The rich literature dealing with the mating behaviour of 
higher animals cannot be reviewed here although, as with mating 
in the Protozoa, each item contributes its own bit of social 
significance. 'I'he whole makes an important phase of general 
sociology. Sre Courishif in Animals. 

Social Facilitation.—In general, social facilitation refers to 
any increment in frecjueniy, inlensiiy or complexify of the be¬ 
haviour of one individual resulting Ironi the presence of another. 
It i.s a ba.sic element of social physiology. Social facilitation 
usually implies an increase in frequency, intensity or skill resulting 
from mutual action; it may also refer to an increased tendency to 
remain quiet. Social facilitation is involved in observational 
learning, although this is usually called imitation or contagious 
behaviour. 

The forerunners of social facilitation can be seen in many of 
the phenomena of mass physiology. Thus grouped Arbacia eggs 
arc accelerated in their early cleavages and grouped protozoans 
often undergo asexual divisions at a faster rate than w'ould be 
.show'n if each were isolated. Similar accelerations are known 
among bacteria and the added activity of a number of bacteria 
working together, compared with the results if each works alone, 
is a measure of their communal action. Facilitation acro.ss species 
lines is also well known for bacteria and is called synergism. 

Social facilitation in behaviour is shown by a variety of animals 
under diverse conditions. A few examples will be helpful. Rats 
fed in a group of five consume as much as 70% more food than 
if each eats alone. Providing intrafiock fighting is avoided, hens 
may eat only half as much food if isolated as compared with that 
taken by the same birds when members of a .small flock. Hens 
showing no sign of hunger in the presence of food often begin to 
eat if they see another start to feed. Similar behaviour is knovsm 
for children and has been demonstrated for many other animals 
including a number of species of fish, common guppies among 
them. With various fishes, the amount of food eaten by the same 
individuals varies decidedly, on a day-to-day basis, depending on 
whether they are grouped or i.solated. 

The degree of social facilitation in the food-taking of fishes has 
been best studied by the use of known numbers of the common 
cladoceran, Daphnia. The situation is not simple; it usually is 
not in sociolog>'. When eating Daphnia, social facilitation in 
fishes does not occur if too many are introduced, and a so-called 
confusion effect develops instead. In one instance, groups of 
goldfish ate more Daphnia than did four similar but isolated 
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goldfish, until about 600 Daphnia were introduced into the rela¬ 
tively small aquarium at the same time. The cloud of active 
small crustaceans darting in all directions seemed to confuse the 
fishes and the rate of consumption fell off. When a similar num¬ 
ber were introduced, but in small, .successive lots, the fishes again 
showed full group facilitation in food consumption. 

The observations of fishes feeding on Daphnia give a good 
demonstration of both aspects of the confusion effect—the de¬ 
creased consumption on the part of the predator—and the added 
survival value that mere numbers furnish for the prey. This is 
another instance of the survival value of optimal numbers, a 
principle that was discussed at some length in a preceding section. 

Caged rhesus monkeys eat oranges more readily than bread. 
They eat more of both under controlled social conditions than 
if isolated, but the degree of social facilitation is much greater 
for bread. Chimpanzees arc more likely to eat filter pai>er if 
they sec a man eating similar stuff. This represents a kind of 
inter-species facilitation. Under some conditions, competition is 
a factor in social facilitation; for example, the pre.sence of an 
imprisoned but clearly visible rat does not stimulate another to 
eat as does a free and active competitor. In other cases, the 
stimulus comes from seeing the activity of others without the 
presence of recognizable competition. Both factors enter into 
social facilitations in various learning situations with a variety 
of animals. The goldfish is not notably a schooling fish, and yet 
they learn a simple aquarium maze more rapidly and with fewer 
errors if several are present together than if the same number of 
similar fishes are trained in separate mazes. There is a tendency 
for the grouped goldlishes to move together in a body and to be 
less disturbed by outside stimuli and so reduce their learning 
time. A trained leader will accelerate learning even more. 

Extra animals present in the learning situation may retard 
learning and so produce mutual interference in place of mutual 
acceleration. This has been found to be the case for a variety 
of animals, including cockroaches among in.sccis and the .shell 
parakeet among birds. Both retardation and acceleration have 
been found in studying the effects of numbers on the rate of 
learning in children, 7’he nature of the effect produced depend.s in 
part on the problem and, in i)art, on the personalities involved. 

Social facilitation occurs among representatives of the highly 
social ants. Some .species of Campoiwtm dig their nests in .soil. 
They can dig when alone but the rate of work varies with dif¬ 
ferent individual ants apparently in correlation with deep-seated 
physiological differences. If marked ants are placed together in 
pairs, or in groups, they start digging sooner and work with more 
.steadine.ss than if alone. The accelerating effect is greater for 
naturally slow individuals than for rapid workers; wh*en ants 
intermediate in speed are used, they ^\ork faster in company with 
a rapid worker and are slowed down by the presence oF one 
with slow W'orking tendencies. 

The presence of other animals of the .same species frequently 
acts to reduce the activity of all present over that shown when 
each is alone. This social facilitation of relaxation has been 
carefully studied in the goldfi.sh, in which activity was decrea.sed 
from one-fourth to one-half in the presence of other similar 
fi.shes. In this instance, sight of a single associated fish is suffi¬ 
cient to produce a decided quieting effect and even the presence 
of its own image reflected in a mirror reduces the activity of an 
isolated goldfish. 

Some aspects of social facilitation approach what is called 
imitation in human behaviour. Often such behaviour is spoken 
of more objectively as being contagious. Goldfishes learn to 
swim a simple maze more readily if they have been placed so 
that they can see others learning. Song sparrow's reared in the 
half-freedom furnished by an ornithologist’s study w’ere stimulated 
to contagious activity in a number of ways. When one sparrow 
ate, bathed, or preened, the others were likely to do likewise; 
when one flew to the desk, another asually followed. Grouped 
chimpanzees that have some freedom of group movement show 
w'aves of activity that seem to be passed along by contagion. 
Social imitation as seen in man has its forerunners in the be¬ 
haviour of other forms. 
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Co-operative Behaviour. —The literature of natural history 
contains many accounts of group co-operation of animals in 
nature. Often these anecdotes arc more colourful than critical, 
but some are certainly trustworthy. Attention is again called to 
the group behaviour of the American iironghorn which, if enough 
animals arc present, forms an effective defensive group w'hen 
attacked by wohes or coyotes. Variants of group defensive 
action range from the “mobbing” of an attacker by a flock of 
birds even though each individual is relatively w'eak, to the 
orderly retreat of a horde of baboons with the females and young 
in the places of Ica.st danger. 

The group fishing of the double-crested cormorants gives an 
example of elaborate group co-operation. These birds may be 
seen ti.^hing entirely alone and in .small co-ordinated flocks of 
from 10 to 12 individuals. They also fi.sh in giant flocks up to 
as man\ a.s 2000 birds. Fishing operations usually begin before 
the flock is fully formed. The basic pattern in the small flocks 
con.sisis of a circular arrangement w'ith all birds facing in the 
same direction. This pattern is changed with the large flocks; 
then, a long, narrow, well-packed line moves forward, fishing as 
it goes. Tart of (he cormorants sw'im at the surface, part swim 
at the same rate below' the .surface and tho.se left behind in the 
rapid advance take to the air and fly forward to catch up with 
the others. These large flocks pursue a given school of fish 
until the hunger of the birds is satiated or until the school escapes. 
The small flocks swim at al)out two-third.s of the speed of the 
large.st ones. 

Co-operative behaviour under laboratory conditions has been 
clearly demonstrated in mammals as far down the taxonomic 
scale as rats. In the best ex[)eriments, jrairs of rats were placed 
in an experimental situation that required the co-ordinated 
efforts of both animals if cither was to obtain food and at the 
same time avoid an electric shock. Each rat was (rained indi¬ 
vidually to feed when the region of the food was not electrified. 
When a .shock was felt, the rat learned to go to a platform ar¬ 
ranged so (hat the added weight of the rat cut off the electric 
current. 

When two rats, .so trained as individuals, were placed together 
in this situation, they learned to take turns at (he food di.sh and 
on the platform .so that one cut off the current while the other 
ate. They exchanged positions from time to time and both 
obtained suflicient food and came to spend almost all their 
tinm when in the apparatus working at the problem and very 
little time together on the safe but foodless platform. Pairs of 
rats even learned to co-operate in a more complicated situation 
in which the weight of the rat on the platform cut off the electric 
current, if that w'as turned on, and at the same time raised a 
lid over the food dish. Co-operation under these conditions con¬ 
tinued if the possibility of being sliocked wa.s present only 25% 
of the time. The co-operation disintegrated in the complete ab¬ 
sence of the punishment caused by elcdric shock. 

Roughly similar evidence of co-oi)erativc food-getting has been 
recorded for cats even when the situation was complicated by 
one cat being socially dominant over the other. As might be 
expected, chimpanzees learn to execute still more complicated 
co-operative patterns. 

In a fairly complex situation, each of the selected chimpanzees 
learned by trial and error to operate four devices in a given 
sequence in order to obtain food from a mechanical vendor. 
This required learning to make the appropriate responses to a 
sequence of colour stimuli. When the complex wa.s mastered, 
pairs were caged clo.se together and w'ithin easy .sight of each other 
although they were separated by an open grille. Each chimpanzee 
could reach two of the four devices that must be operated in a 
definite sequence and each had a food vendor in it.s cage. 

If both operated, the available devices rather steadily, food 
would be obtained now and then by a chance operation of the 
appropriate setiuence. Co-operative behaviour w'as considered to 
have been given when one chimi'Kinzee watched its partner’s 
performance and pushed at (he gadget.s available to it at the 
proi^r time as indicated by the colour sequence, Tliey often ob¬ 
tained food in a somewhat systematic fashion. The apes were 
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also judged to show co-operation when so-called solicitation was 
evident; at times the solicitation clearly indicated the location 
of the next device to tw; pushed. 

Meredith Crawford, who did these experiments, comments 
{Jour. Soc. Psychol., 13, p, 278, 1941, Journal Press): 

The directive elemcnt5 of the solicitation, that is, the bodily orien¬ 
tation of the partner, wrre dear and human-like. Perhaps it is si«- 
niikunt that a soliciting animal never pointed but always used what 
iwcmed to be the more primitive method of pulling or pushing the 
partner. ... It may be that an important transitional step in the 
devclof)ment of language behaviour lies between the- direct orientation 
of one animal by another through body manipulation and indirect 
orientation through pointing toward a distant object. 

ORGANIZATION OF ANIMAL GROUPS 

The most primitive of animal aggregations, sociologically speak¬ 
ing, show no discernible organization. Some of the highly in¬ 
tegrated invertebrate groups—tho.se in colonies of bees or ants, 
for example—have types of organization that we can perceive 
in part without having a real understanding of the fundamental 
relationships. The organization of vertebrate groups are more 
obvious and more like our own. They arc based on three general 
principles: (a) territory, (b) dominance-subordinance and (c) 
leadership, with, of course, the important complementary quality 
of followership. 

Thc.se different typC4S of social organizations intergrade with 
each other to form complicated social patterns that fall into 
certain recognizable trends in the vertebrate groups beginning 
with fishes. There is some evidence of the operation of each of 
the principles among invertebrates. Thus hermit crabs, Eupaf^urus 
loti^icarpus, display dominance based on size and force; crayfish 
show spaced aggregations in which a certain amount of territory 
about the individual is kept free of intruders, and some ants 
show leadership-followership relations. In the main, discussion 
of group organization will be restricted to groups of fishes, rep¬ 
tiles, birds and mammals. 

'The study of organization requires the consideration of a set 
of phenomena which are not encountered in the analysis of the 
primitive, basic relations that make for survival of an organized 
aggregation or of group effects on behaviour. Defense of terri¬ 
tory, and the establishment and the maintenance of social 
dominance, often calls for hard fighting, between the individuals 
of a contact pair. This aspect of intra-species struggle appears 
on the evolutionary scene later than does primitive automatic 
co-operation. It is apparently made possible in part by the 
functioning of natural co-operation and of group-oriented be¬ 
haviour which, together with gradients in the physical environ¬ 
ment, jKTmit or condition the formation of aggregations. It is 
only when animals are somewhat aggregated that organization 
becomes pos.sible. 

Territory.—Group organization based on defended territories 
has long been known even though much of the knowledge has 
developed after 1920. A territory, in the .sense of comparative 
sociology, is a more or less restricted area that is actively defended 
again.st trespass by other individuals of the same species and 
sometimes against trespass by other species. Territorial be¬ 
haviour is a complex phenomenon. In full development, in its 
Ica.st complex fonn, this type of behaviour is based both on a 
positive reaction to a particular place and. within that area, on a 
negative reaction to other individuals of the same species, except 
for a mate or mates. 

Our information about the social aspects and implications of 
territorial organization is richer for birds than for any other 
nonhuman group, and birds show the following types of terri¬ 
torial relations (cf. Nice, 1941). 

I. Mating, nesting and feeding ground for young. 

11 . Mating and nesting but not feeding ground, 

III. Mating station only. 

IV. Restricted to narrow surroundings of the nest. 

1. Solitary individuals. 

2, Colonial birds. 

V. Winter territories. 

VT. Roosting territories. 


This classification does not include all known instances of 
territorial behaviour among birds, when territory is given the 
simplest, most inclusive definition of any defended area. 

Blue geese {Chen caerulesccjis) were observed in a bird sanc¬ 
tuary to defend the following territorial types: (i) Family ter¬ 
ritory; (2) mated-female territory; (j) feeding territory; (4) 
nesting territory; (5) resting, or resting and sleeping, territory; 
and (6) moving territory. The last type was shown when a 
family of four kept a certain amount of nearby space clear from 
geese of their own and other species when they swam about as 
a family. These territories varied with time of day and with the 
season of the year. The defended area may be fixed and well- 
defined; the boundaries may vary or the whole territory may be 
transitory. 

Although the variations are great with different species, each 
of the types of territories possesses definite social implications. 
The territory may be taken up before or after mating. Some 
unmated males do not maintain permanent holdings, others do. 
Territories are often abandoned in winter, although some birds 
retain them even then. When one male has more than one mate, 
his holdings may be subdivided. The role of the female varies 
greatly in territorial behaviour; often she does not defend her 
mate’s boundaries, though sometimes she does. Some tlocks hold 
and defend definite areas, others do not, and the flock territory 
may or may not be .subdivided. 

Territories are often compressible depending on the popula¬ 
tion pressure in the given area and also on the varying ability 
of the male in territory defense. The defense of a given ter¬ 
ritory frequently entails active fights. With widely different 
species the combats may be formalized. Singing of birds and other 
sorts of defense short of direct use of force are well authenticated. 
Hordes of howling monkeys engage—not in fighting—but in 
howling encounters when they meet near their common boundary 
line. 

■When territoriality is well developed there is a reserve of 
unmated males and females that makes possible the prompt 
replacement of a lost mate in a functioning territory. 

Some of the general biological values associated with the 
territorial habit in birds are: (a) the unconscious organization 
of a local population into what may be regarded as a w'ell-spaced 
aggregation; (b) promotion of monogamy, which is often im¬ 
portant in rearing helpless young; (c) limitation of the breeding 
population and hence partially controlling population density; 
(d) provision of a relatively safe and more easily defended breed¬ 
ing place that often contains (e) insurance of an easily accessible, 
adequate food supply for adult and young birds during the rear¬ 
ing of the brood; (f) reduction in the rate of spread of diseases; 
and (g) reduction of fighting whereby the birds are less likely 
to be’ so absorbed in other activities that they fail to perceive 
(he approach of enemies and they also conserve much energy. 
With suitable modifications, many of these values are to be found 
in the territorial behaviour of other kinds of animals, especially 
of fishes, lizards and mammals that defend restricted areas. 

The territorial type of organization of populations is closely 
interrelated with the social hierarchies that often develop in 
smaller groups and are based on dominance-subordinance rela¬ 
tions. In fishes, for example, in a restricted amount of undivided 
space, certain species form a dominance hierarchy, whereas the 
same individuals in a larger aquarium, or in one that is partially 
subdivided, will establish defended territories. Usually, the omega 
fish in the hierarchy is the last to obtain a territory and, if 
available niches are few, it may not establish one at all. 

A territorial animal fights more fiercely within its own terri¬ 
tory than w^hen invading that of another animal. Sometimes, at 
least, the decrease in fighting power is related to relative distance 
from the territorial centres of the combatants. A bird that is 
socially subordinate in neutral unclaimed territories tends strongly 
to become dominant over the same individual when the encounter 
takes place within its home territory. 

Among various birds, especially among pigeons, given individ¬ 
uals establi.sh territories even within a sizable laboratory cage or 
small house. Records of fights under these conditions show now 
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one of a pair and now the other winning, depending on the ter¬ 
ritory in which the combat takes place. Such relations furnish 
one transition from an organization based primarily on defended 
territories to social hierarchies of dominance and subordinance 
such as will be considered immediately. 

Ihere is no certainty as to whether territoriality preceded 
dominance hierarchies in evolution, or concerning the general 
sequence of these two forms of organization in social develop¬ 
ment, It is not even known that these social patterns are related 
in evolution; they are not necessarily so, even though they are 
often functionally interrelated. Young individuals of the green 
suntish (Lrpomis cyatieLliis) in laboratory aquaria first form 
social hierarchies; later, with the approach of breeding, the males 
establish territories; similarly, with many animals, social hier¬ 
archies give way to territorial organization during the breeding 
season. Contrariwise, certain ground squirrels of western North 
America, belonging to the genera Eutamias and Citellns, leave 
their individual territories and colled about food when this is 
locally abundant. The collected animals then form hierarchies 
that are revealed by definite chasing orders. 

Dominance-subordinance Hierarchies.—There is little 
evidence among invertebrates concerning the existence of dom¬ 
inance-subordinance hierarchies resulting from contact relations 
between pairs of individuals. A simple Iw'o-rank hierarchy based 
on force is known for one of the species of hermit crabs. There 
is much evidence of the subordination of the individual to the 
whole social group such a.s occurs among the highly social insects, 
termites, bees and ants, for example. The causal relations whereby 
the entire group comes to dominate all the individuals composing 
it are only partially known; in fact, the problems involved h.ave 
not yet been fully sensed and formally stated. 

In the higher fishes, social hierarchies based on individual 
dominance appear with many of their characteristics already in 
a high state of deveh^pment. Final social status is typically deter¬ 
mined after the first few contacts between two fi.shes and may 
harden soon into a fairly lasting despotic relationship in which 
the dominant member of the contact pair nips or drives or 
threatens the subordinate one without receiving nips or even 
threats in return. Such a social system is also known among the 
slow-moving turtles, as well as for more active lizards. It is 
well developed in many birds and among mammals, including 
man. Probably more is known about social dominance and sub- 
ordinance in common chickens than in any other animal except 
man. 

The modern period in the study of social hierarchies was 
initiated by Thorleif Schjclderup-Ebhe in 1922. An extensive 
literature has developed much of which has been summarized by 
W. C. Allee (1938, 1945) and by Nicholas E. Collias (1944). 
Constant cross reference to human situation.s should be made 
while reading the following account. 

The most fixed type of social hierarchies among birds is based 
on what has come to be called the peck-right. The higher ranking 
individuals are able to peck those of lower rank without being 
pecked in return. The relations within one flock of white leghorn 
hens are summarized in Table I. 


Tablk I .—The Social Order in a Flock of White Leghorn liens 
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The hen named RG (because she carried a red and green leg 
band so that she could be distinguished as an individual by the 
watcher) pecked all her subordinates except BR. Each ben of 
lower rank, except BR, was pecked by all those above her in the 


hierarchy and in turn pecked all those of lower rank. BY, the 
omega hen, pecked none and was pecked by all. 

A flock of hens may or may not be organized into a simple 
straight-line hierarchy. One of the most frequent irregularities 
comes when a hen with medium or even with low social status 
has the peck-right over some individual that otherwise outranks 
her in general social position. In the flock shown in Table I, 
BR ranking fourth wa.s pecked by RW and YY and yet had the 
peck-right over RG, otherwise the alpha bird of the flock. 

A more common complication occurs when triangle situations 
arise in which a pecks b; b i>eck.s c; and c pecks a, and then all 
three have the peck-right over tho.se below them in the social 
scale and are pecked by all with higher social rank. Pecking 
triangles occur at all levels in the hierarchy of hens. Such irregu¬ 
larities are more likely to be found in flocks of cocks than among 
hens. Sometimes, around a food bowl for example, the hens of 
a triangle will pass the peck around and -jround until something 
happens to break the combination. 

The organization in a flock of hens represents a type of social 
pattern in whicli dominance, once won, is relatively permanent. 
The same rank-order has been know’n to remain fixed for over a 
year. With pigeons, doves, canaries, shell parakeets and others, 
although the flock organization is no less real, the outcome of any 
given pair contac t is less predictable. The social structure is based 
on a differential peck exchange in w'hich dominance is indicated 
by the ratio of victories to defeats between the members of each 
contact pair. Such flocks are organized on what may be called 
peck dominance rather than on the more absolute peck-right 
relations existing among hens and certain other animals. The 
peek-dominance t\pe of social order is related in part to terri¬ 
toriality in that animals tend to win contacts in or near their 
own territories and lose them in those of others. At least under 
laboratory conditions, peck dominance also occurs among some 
birds, shell parakeets for example, that have not established spe¬ 
cial territories. » 

Pecking organizations among birds are apparently based on the 
ability of birds to recognize and react to their flockmates as in¬ 
dividuals. When territory enters ns a factor, as among pigeons, 
recognition of the individual’s territory al.so becomes a part of 
the group reaction system. The space available for the flock often 
determines whether territory will, or will not, affect the system. 
When groups of canaries are caged in a small space, the social 
order becomes simple and definite; it is little complicated by 
territoriality. Given more space, individual territories tend to be 
established in which each bird becomes supreme in his own hold¬ 
ing, regardless of how low his status may be ehsewhere. 

Early observations upon group organization in birds were limited 
to penned or caged flocks, in which individuals could be readily 
marked and observed. Then came the extension of such social 
order studies to semiferal flocks and finally to several species of 
birds in nature. 

In 1946, it still was not known how large a flock of birds could 
maintain a definite peck-order. With hens, under experimental 
conditions, individuals can remember and steadily give the same 
social reaction to each one of 25 or more individuals. Still larger 
flocks can be roughly divided by a human observer into upper, 
middle and lower thirds. Yet three weeks of absence from even 
a small flock will cause a hen to act and to be received as though 
she were a total stranger. 

Hens, and cocks too, behave differently toward their various 
associates. Some peck certain inferiors mildly and infrequently 
and give more and harder pecks to others than is indicated by 
their position in the social order. A female despot may allow an 
inferior to pick food from her bill though others are pecked 
severely if they attempt to take a similar liberty. An alpha cock 
may even allow an inferior to replace him while mating but will 
react violently to a similar attempt by another associate. There 
arc many instances among these birds of what would be called 
favouritism and antagonism in human society. 

High-ranking hens differ greatly in their reaction to socially 
Inferior flockmates. Some arc mild despots; others are severe, 
driving ones. Some allow inferiors to feed with them; others feed 
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alone. 

Some inferiors feed quietly between pecks from those of 
higher social rank; others react strongly to being pecked and cease 
all attempts to feed for the time being. Often the omega hen 
feeds only after all others have left the food bowl and may not 
attempt to cat at all until hunger-driven to accept pecks in order 
to obtain food; she may even starve to death with only a social 
block between her and food. The range of individual reactions 
within a territorial or other social organization is very great. 

Hens I an maintain social position in different flocks at the 
same time. Once their rank in four or five flocks has been estab¬ 
lished, when shifted back and forth in cai h flock every day or 
.so, a given hen moves fairly smoothly into her usual social posi¬ 
tion even though slie has a different rank in each flock. 

It must not be thought that hens, or animals in general, go 
about fighting their associates continually. There are hours to¬ 
gether when no such soc ial interactions can be seen and watching 
for them becomes a tedious o< c upation. Hens, for example, spend 
much time in sunning, or dusting, or just sitting quietly; during 
such jieriods, even the omega hen of the flock, if she goes f|uietly 
about her own affairs with head held low, may escape blows from 
all her superiors. If, however, she darts aluiuL actively, .some one 
or another of her social superior.s is likely to threaten or peck, 
and llie pecks frecjuently are so severe that they draw blood. 

Dominance orders are common in mammalian groups. Among 
others, they are found in mice, rats, hamsters, ground squirrels, 
cats, dogs, horses, cows, monkeys, apes and men. Each species 
prc.scnts its si>ccial set of variations from the general principle. 
Mice stand relatively low in mammalian evolution, hence it is 
interesting to jiause briefly over the .social structure of their 
grouiis. Little is known aliout their social organization in nature, 
(liven hideaway niches, food in jilenty and abundant sjiace. the 
social picture would be different from that seen in laboratory 
cages. 

Both m^ilcs and fcmale.s tight and, as usual, the males fight more 
fre(|uently and harder. Small groups of male hou.se mice caged 
together arrange themselves into N arious types of social orders. In 
one set of more than 4.()oo observations, exclusive dominance of 
one male without resistance and without fighting among sub¬ 
ordinate aninial.s was found in 43^? of the ca.ses. .Sometimes there 
was resistance by one mouse, or a hierarchy of three ranks might 
be formed in a group compo.'^ed of live mice. Often there was no 
fighting at all for a jieriod of several days’ duration. Once ex¬ 
clusive dominanc e in mic c is established, it may persist unchanged 
for months, although the statistical expectancy of continued dom¬ 
inance for one individual in a long series of tests was found to 
approximate three wereks. 

The temptation is great to summarize at length the details of 
.social dominance in monkeys and apes. The interested reader 
should consult the book by S. Zuckerman (193-) on baboons 
and that by Robert Verkes (1943) on chimpanzees. This is also 
an excellent subject about which to forage in the original re- 
.search literature. The accounts hy Clarence R. Carpenter of his 
observations of howling monkey.s in Panama (1934) 
hons in Siam (1940) and of the serniferal rhesus monkeys on 
Santiago Island off Puerto Rico (194-') make exciting reading. It 
is a pity to do less than justice to such work by the partial report¬ 
ing to which the present account must be limited. 

llowling monkeys live in bisexual hordes with each group 
confined to a given territory. The usual adult .sex ratio is three 
males to seven females. Complemental males roam through the 
tropical jungle lictween the groups and, if persi.stcnt, may gradually 
gain admission to some horde, or form the centre for a new one. 
The minimum observed size of these howler hordes was four, one 
male and three females. The largest numbered 35 animals of 
which ic) were adults—5 males and 14 females. A co-operative 
group of adult males doininate.s and co-ordinates the howler clan. 

Rhesus monkeys belong to the old world tropics. Those intro¬ 
duced on Santiago Island numbered about 350 in 1940. After 
some two years on the island, they had organized themselves into 
five bi-scxual groups, and two groups of males only. Typically 
the young male separates from his home group in early adoles¬ 


cence, joins, a gang of other young males and live.s with them 
until he is nearly adult; then he eases himself back into a bisexual 
horde and may gradually advance in social rank. On the average 
there are six females for each of the males in an adult group of 
these monkeys. 

Dominance gradients exist in the unisexual groups of young 
male.s and separate gradients are found for the male.s and the 
females in the hi.sexual hordes. The lowest-ranking male ordinarily 
outranks the female of highest rank. Females are character¬ 
istically .subordinate to males in all the social groups of primates 
that Carpenter observed in nature with the exception of gibbons, 
whose adult males and females are co-dominant. 

Groups of gibbons are smaller than those of howler or rhesu.s 
monkeys and may consist of only two individuals, a mature sex 
pair. They are essentially family groups in which headship rests 
equally on the two adults. Senile individuals may or may not be 
retained within the group. Gibbons of both sexes are very ag¬ 
gressive and now one, now the other dominates in such activities 
as feeding, play or sex behaviour. 

Group life is normal for chimpanzees. Within the group, cer¬ 
tainly in artificial segments arranged by man, dorninance-sub- 
ordinance relations form the chief means of social organization. 
Males usually dominate females, although regardless of sex the 
smaller, weaker, Jess enduring chimpanzee tends to he the sub¬ 
ordinate member of a caged pair, particularly if these traits are 
combined with such psychobiological factors as sweeter temper, 
more cowardice and less social assertiveness. 

One set of six female chimpanzees, observed in all possible 
pair combinations, showed a hierarchy of dominance in their 
success in competition for food, Mira and Nana gave a com¬ 
plete reversal of dominance during the period of observation. 
\ana, Cuba and Lila formed a social triangle somewhat like those 
existing among hens. Bentia and Lita were decidedly less dom¬ 
inant than the others, and members of the more dominant quar¬ 
tette associated with them more closely than with each other. 
Often there is tension between aggressive animals with nearly the 
same social status. 

These apes reacted socially with each other only 17% of the 
time they were L)gether. Of this time, less than I % was devoted 
to definitely aggre.s.sive action. Groups of male mice .similarly 
spend about the same amount of time in aggression. Almost 63 
of the social behaviour of apes consisted in grooming and about 
33of their interactions were devoted to play of one kind or 
another, not counting the approximately 3% .spent in one form or 
another of sex behaviour. 

Taking vertebrates in general, the most certain sign of domi¬ 
nance is the winning of a definite pair contact. Sometimes an 
individual gives ground because it has been temporarily out¬ 
fought or out-bluffed; it may return to the fray and win eventu¬ 
ally. Defeat is often accompanied by easily observed signs of 
submission. A defeated fish often drops its challenging attitude 
of tense body and bristling fins; the whole length seems to hang 
limp in the water; the fi.sh backs slowly from the victor and then 
turns and flees. Beaten lizards are known to give what is called 
the subordinate head nod and Anolis, with unconscious aspersion, 
has been described as turning a dirty yellow colour. Many ani¬ 
mals, hens and mice among them, sometimes emit characteristic 
cries when defeated. With hens, the face and head furni.shings 
blanch while those of the victor are literally flushed with victory. 
Defeated mice show submissive body postures. 

Signs of .social subordination, in addition to those just listed, 
include the wary avoidance of sup>eriors; moving quietly with 
head held low; hiding in obscure places or in protected corners; 
and accepting or even offering to assume the female position in 
pseudo-copulation. Yerkes is much impressed by many feminine 
aspects of the behaviour of socially inferior male apes. 

Social status and sexual behaviour are closely interrelated. 
Although male animals usually dominate their associated females, 
this is not always true, and it can be demonstrated by a simple 
experiment that in some fishes, at least, social and sexual drives 
arc distinct. Gradual cooling of the water around sword-tail fishes 
{Xiphophorus heUeri) causes them to lose their sexual appetite 
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before the drive for social status disaf)pcars. 

There is great variety in the relation between social rank and 
mating behaviour. The howling monkey hordes in the rain-forests 
of Panama, with their low dominance gradients, show no correla¬ 
tion between social dominance and the se.xual possession of a 
receptive female. At the other extreme, in the half-wild rhesus 
monkey hordes on Santiago Island, the dominant male has exclu¬ 
sive possession ot a single recejitive female and. if more than one 
female is in sexual heat at the same time, the dominant male 
asserts his rights during the mid-period when copulation is ap¬ 
parently most satisfactory. 

The sexual relation of chimpanzees in nature has not yet been 
described in accurate detail. When paired in a cage, the male 
takes possession of limited or of unusually attractive food until 
the female comes to (he sexually receptive stage in her regular 
cycle; then the dominant male gives way and the female gets 
first access to the food. The interplay of social forces here is 
complex and is affected by per,^onahty traits of both members of 
the sex pair. It is significant that, when two females are caged 
together, jirecedeticc to food also shifts from the socially dominant 
to the subordinate when the latter is sexually receptive. 'S'erkes 
(1043) reports many wiles liy which a subordinate female chim¬ 
panzee may manage somewhat her dominant mate. 

A socially dominant cock living with other males in a (lock of 
hens may so suppress the subordinate cDcks that the latter cease 
to mate with the hens. An essentially similar reaction has been 
reported for m.des of the sage grouse in Wyoming in which so- 
called master cocks, comprizing about j of all the males, make 
sorne 74>f of the matings, and .iluiut of the cocks make only 
.VI' of the matings. 

Females standing high in (he social hierarchies of docks of hens, 
at least under some conditions, are courted and mated less th.m 
are their lower-ranking subordinates. 'I'o the extent that thi.s 
affects egg fertility, high social rank tends to les.Mm the long¬ 
term survival value for hens. This disadxantagc is offset by sonu* 
decided advantages. Brielly put, Ihgh .social rank allows greater 
freedom of movement and certain essential priorities, noiably as 
regards .space, food and female mates. Low position in the social 
gradient carries restrictions that may be very severe and ewen 
fatal for the life of the individual. Socially suppressed liens may 
starve within a few feet of food; and .Arthur A. Allen has ob¬ 
served that ruffed grouse, strongly subjugated by associates in a 
laboratory pen, may die for no known phy.-.ical c.'uise, though 
dominant grou.se survive. 

Dominancc-suhordinance organization among most vertebrate 
groups results from intcrindi\uclual hglits or threats. I here is 
competition, often strong competition, lor social status. The light¬ 
ing may reach disrupti\'e stn'ngfh, as it does between males of the 
fighting fish, Bctta splvnih ns; but. when the pair conflicts are not 
too severe, they result in an organized group that has some rather 
definite survival values as a group in comparison with other 
aggregations in which organizational fighting is still in progress. 
Thus mating reactions are more normal in hierarchial groups 
when the organization is w'ell estalilishecl, and flocks of hens 
with an accepted peck-order prciduce more eggs as a flock, than do 
similar lots of hens that are in the process of organization. 

Competition at the individual level, in such instances, leads to 
the possibility of closer co-operation or to more effective competi¬ 
tion between groups as unit.s. Also, and obviously, co-operation 
between individuals produces similar result.s at the group level. 
Here again it is evident that, up to a certain degree, competition 
may be a form of co-operation or at lea.st of proto-co-operation. 
When the interindividual conflicts become over intense, as in Bt'tta 
splcndrns, competition is di.sruptive. 

Conflicts and co-operation between small group units .show 
similar relations with respect to larger, more inclu.sivc group 
federations. If the intergroup struggles are not too severe, they 
yield more comprehensive organizations that have the increased 
power inherent in a generally accepted, smoothly working organi¬ 
zation containing large numbers of individuals. The same effect 
may be produced by combining smaller co-operative units into 
a large whole such as happens with many flocking birds. 


1 Leadership-followership. —High-ranking members of a dom¬ 

inance hierarchy posstvs.s many social privileges that are not 
j necessarily acconijianicd by social obligation.^;, and alpha status in 
I the social order is not nect'ssarily correlated with leadership. The 
alpha hen in a foraging flock may or may not be at the apex in 
the line of advance; often .she is not. and in any event, the lead¬ 
ing bird seems always more or less dependent on her followers. 

In contrast, leadership may he closely associated with dom¬ 
inance as in tlu! semi feral hordes of rhesus monke> s on Santiago 
Inland, or it may exist without an obvious dominance order. This 
last relationship is approached in the Scottish herds of red deer 
that F. F. Darling (iy,?7) watched where an old, experienced 
female—usually with a fawn of her own—is the leader of the 
herd. In pure development, leadership carries with it a variety 
of social obligations without corresponding social privileges. 

Social organization based on leadership shows greater flexibility 
than does organization growing out of territoriality or from 
dominance-subordinante. Leadership can bring types of social 
efiic iemies. in group jirotec tion for examiile, not provided by the 
other two organization (y]>es. The analysis of leadership is less 
complete than the others; much detail is knowm but generalization 
is difficult and the following treatment is in part tentative. 

As with dominance and territoriality, individual leadership is 
better developed in groups of vertebrates than it is among in¬ 
vert ebratc-s. Individual leaders are known among some species 
of ants in small artificial colonies, as in a Chinese species of 
j Campouotiis; and in nature as well, especially in Eciton. The 
rauling columns of these army ants of the American tropics show 
I a shifting type of leadership with the ant or a small '"pushing 
j party" of ants at tlie apex advancing in a hesitant manner and 
j then returning to a larger mass; as in hens, tliese ant jiioneers are 
1 apparently much dependent on their followers, 
j With vertebrates, leadership is known among fishes, lizards, 
birds and e-'peciaily among mammals. Among fishes, an experi¬ 
enced animal will lead inexperienced followers through a simple 
laboratory maze and so help them learn the shortest route much 
more rajiidly than when im experienced leader is present. 

Leadership in llocks of birds presents many puzzling problems, 
of which the most ba.sic deals with whether the front bird is 
j really Uaiding the flock or is inc:rely the fastest flying or one of 
i the least tired birds. In one well-authenticated instance, a mixed 
flock was composeci of a dozen blai k-bellied yilovcrs, two young 
clow it c hers and a single golden jilover. When the flock was 
flushed, the faster flying golden plover was soon ahead of all the 
rest. The dowitchors were slow and tended to fall behind, and 
when tins happened the blai k-bellied jilover wheeled. This affected 
both the apparc*nl leader and (he followers. The golden plover, 
finding itself aieme, rose above the others, reoriented, and with 
a few rapid wing beats dived ahead again apiiarently the leader 
of the whole flock. I'he slow flying dowitchers caught up by 
taking the shorter course directly toward the circling flock. Soon 
they fell behind again and the whfile series of reactions was re- 
jieaicd. There is almost as much reason for regarding the fast-flying 
golden plover as following along ahead of the flock as there is 
for thinking that the slow dowitcliers were following behind it. 

This whole sc*t of phenomena illustrates p.seudo-leadcrship. 
The essential orientation is furnished by the body of the flock and 
the stimulus for turning may originate on one of the flanks rather 
than being given by the leading individual. Pseudo-leadership is 
well known to exist in nher animals, including man. 

In groups of gilihons leadership as well as dominance shifts 
back and forth between mates. Here, as often among mammals, 
high social status and leadership are closely correlated. A striking 
exception is shown in herds of red deer in the Scottish highlands. 
During the rutting season, stags enter the female herds and each 
rounds up as many hinds as possible. The stag dominates the 
hinds. If danger approaches, off goes the stag on his own and 
I the real leadership is seen to remain with the experienced female 
1 that usually leads the herd of hinds and their fawns. 

I Darling (1937) empha.sizes a striking difference between male 
; and female-led herds. In the former, as illustrated by the roe deer 
i of England, the group is small, held so by the aggressive intra- 
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group behaviour of the dominant male and. to a smaller degree, 
ot the female roc deer. In the female-led herd.s of red deer, in 
(joiitrast. the group tend.s to be large and the young remain 
members of the home herd for a longer time. 

From such data, Darling, William Morion Wheeler and others 
have reached the gencrali^jation that throughout the higher reaches 
of the animal kingdom, man included, males tend to be sufficiently 
aggressive .so that they exert a disrui)tive social inlluence in con¬ 
trast to the less aggrcs.sive females. Various devices have evolv'ed 
that centre about this and other phases of the relations of the 
sexes. Many insects, like aphids and the more social wasps, bees 
and ants, produce males in limited quantities and at limited 
times. The mammalian solution is quite ditierent; in many gre- 
gariou.s mammals the males join the female herd only during the 
sexual rut and keep off by themselves or gather in small male 
herds during the remainder of the year. Only among the termites 
have the males become a.s highly socialized as are the females, and 
no on(‘ knows the evolutionary or the physiological processes by 
which thi.s came ab(jut. 

The Family. —We have already .seen that the survival values | 
growing out of aggregations of the siini)ler jiroiisla may have 
given a set of heightened survival values on which selection 
could act and so form a f»asis for the |)hysioIogiLal evolution of 
sex. In the preceding pages there ha.s also been much comment 
about various a.spccls of the primary sex relations of animal.s 
in relation to their so( ial life. VVe have been reminded more than 
once that the a.ssocia(ion of offsjiring with parents, especially with 
the female parent, as in aphitls, has signilKant social bearing, but 
there has as yet been no adequate emphasis in this article of 
the social role played by the family, broadly interpreted, in the 
social life of nonhuman animal.s. 

Tremating adivifies, and all the relations of functional .sex 
pairs, have considerable signiluance for general sociology. Space 
does nt)t permit the discussion of sociological phase.s of premating 
behaviour, some aspects of which are well treated in the article 
Courtship of Animals to which reference has already laeen 
made in another connection. A number of different kinds of 
groups are integrated primarily by sexual driv^es. Some of these 
will be discus.sed brielly. 

Aggregations of both sexes but of different species form during 
the mating season, c.specially when they mate at approximately 
the .same time of year, Male frogs will attempt to clasp females 
of otlier .species of frogs or toads, or, in fact, almost any moving 
object that they can grasp, even fishes. C'occinellid beetles of 
different species attempt copulation. Often there are unisexual 
aggregations of one sex or the other, or both, at or just before 
the breeding season. 

Sexual congregations of the same species range down to con¬ 
jugating aggregations of protozoaius. .\mong higher animals the 
types of mating relationships include; polygyny (often called 
polygamy), wliich is the relation in wliich one male regularly 
mules with more than one female. The situation is fairly com¬ 
mon among lizards, birds and mammals. The domestic cock and 
hen.s give a well-known example. I’olyandry, in which several 
males breed interchangeably and successively with one female, 
is relatively rare in pure form. It occurs vhen several dwarf 
male.s are iis.sociated with each female, as in the barnacle Alcippe, 
or the worm Bonvllia. Polyandry is found in certain species of 
spiders, in which each female consorts with two males. 

Monogamy is fairly widespread among animal.s. It is found 
among beetles .such as the wood-dwelling Pas.salidae, in which 
the adult sex pair remain together with their offspring. Seasonal 
monogamy seems common among many nonhuman animals. It 
has been reported for certain spiders, some reptiles, and many 
birds and mammals. Longer duration of monogamous relations 
are also known, the common red fox furnishing an outstanding 
illustration. Among the aj^cs in nature, gibbon families are based 
on monogamous mateship. 

Sexual promi.scuity is even more widespread, especially among 
relatively solitary animals. Tt occurs among many fishes where 
the sexes mingle at the spawning grounds. Certain lizards and 
gregarious bats have this sexual habit. lYomiscuity occurs in the 


North American cowbird, but is probably secondarily acquired 
and, although monogamy appears to be the u.sual condition, 
polyandry too is not unknown in this species. Among mammals, 
the female mu-skrat accepts any male that may appear when .she 
is in her short sexually receptive period. 

The sex relations within a horde of howling monkeys presents 
another variant. These animals, as we have seen, form an almost 
closed group that contains more females than males. Sex rela¬ 
tions are communal within the horde. Any female, on coming 
into oe.strus. accepts the nearest male and moves on to another 
when he is satiated, with no sign of sexual jealousy on the part 
of either .sex. 

The association together of young of the .same brood, and still 
more, the association of offspring with either or both parents, is 
almost as potent a .social force with nonhuman animals as are 
.similar relations in man. Many variations occur. Primary aggre¬ 
gations exist in which the individuals are descended from a 
common father or a common mother, or from common parents. 
Such aggregations often remain near the place of hatching or 
birth and show all gradations between loose and quite firm 
iniegrali<ms. The i)rimary reason for the animals being together 
lies in their common origin, but their continuing aggregation often 
depends on the favourable character of Ihe place or on the 
abundance of suitable food rather than on genetic factors. In other 
instances, .social appetite appears to hold the group together. 

Primary aggregations may arise as a result of asexual reproduc¬ 
tion in Protozoa, of natural parthenogenesis in cladocerans or 
aphids, or frtmi bisexual reproduction. Lophyrus caterpillars, 
which feed on i)ine needles, form a larval aggregation that arises 
in the beginning from the fact that the eggs arc laid close together. 
The female moth dei)arts after depositing her eggs and is not 
associated with her offspring. The common origin is not sufficient 
in itself to account for thet young remaining together since many 
other kinds of caterpillars scatter as they become able to crawl 
about; other forms remain aggregated during early larval life and 
separate when partly grown; and still others remain together 
during their whole larval life, .spinning a ccmimon silken nest and 
even pupating together only to separate when adult. 

Primary aggregations composed solely of young animals may 
be all of similar age and size, as in schools of young minnows; 
or they may con.sist of infertile workers and potentially sexual 
animals, as in a bee colony w'hen the old queen ha.s departed with 
her swarm. All may have one or both parents in common, as 
usually happens with the caterpillars just mentioned, or the 
oflsjjring from different individual families may join, forming 
large groups of mixed parentage. This happens at times with 
young spiders and is more common among juvenile fishes. 

It is much more usual for a mother to remain alone with her 
offspring than for the father to do so. Newly hatched leeches, 
tiny crayli.shes, or minute spiders, clinging to their respective 
mothers, help show how widely di.stributed this form of as.socia- 
tion is in nature. The aphid stem-mother and her brood, mole 
crickets {Gryllotalpa'), earwigs (Forficula), colonies of ants or 
bees, red deer, ancJ many other mammals illustrate mother-off¬ 
spring groupings. Each female may consort only with her own 
young, or two or more family groups may join as do some ants, 
seals or wild hogs. 

In another smaller series of animals, W'ell illustrated among cer¬ 
tain fishes, the male guards the eggs after they are laid by itiner¬ 
ant females in the territory that he defends. Often he aerates 
them by fanning gently with his fins meantime mounting guard 
over the developing eggs and newly hatched young. Males of the 
stickleback and of large- and small-mouthed black bass, among 
otber.s, have this general habit. Males may establish still more 
intimate relations with eggs. The midwife toad (Alytes) carries 
strings of eggs twisted about his legs, and a frog of Chilean 
forests {Rhinodertna darwini) crams the fertilized eggs into his 
singing pouch, which becomes greatly enlarged during the breeding 
season. The eggs develop and transform in the paternal cavity 
and the young animals hop forth from their father’s mouth a.s 
fully developed tiny frogs. 

The variations from normal family patterns are numerous and 
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somGtiines important. Tlius unmatcd wolves may be associated 
with a mated pair—the whole pack then hunts as a unit—and 
unmated bob-white quail of either sex adopt orphaned young. 
Such variations as these have great survival value. 

The association of both parents with their offspring is by no 
means uncommon among insects and is the regular habit with 
many birds and mammals. I’assalid beetles live with their young 
in the tunnels they make in rotting logs. Nrrrophorus beetles 
live similarly in decaying animal bodies. Both sexes of social 
wood roaches, the forerunners of termites, like termites them¬ 
selves, live surrounded by their offspring. Song sparrows, robins, 
bluebirds and many others of our commonest birds have this 
habit. Foxes, wolves, roc deer and gibbons are among the mammals 
that react so. 

No attempt has yet been made to e.stimate what percentage of 
all the vast variety of known animal aggregations grow imme¬ 
diately from the family or from recognizable variations of family 
life. Many of them do. The higher forms of social development 
among insects arise from the association of parents with their 
offspring as in termites, or from one or more females and their 
young as in wasps, bees and ants. The family has al.so been very 
important in the development of social life of various vertebrates 
including man. Important as sex and the family are as integrating 
social factors, they do not form the sole outlet for the exi)ression 
of the fundamental social appetites nor are they the only founda¬ 
tion on which social structures have arisen. Even so, the most 
permanent societies appear to have developed when sexual and 
parental integrations have operated in addition to the more ele¬ 
mental aggregating tendencies. 

Whatever the pathway taken, the social life of all animals, 
man included, rests in final analysis on the basic non-conscious 
drive toward natural co-operation. that is co-incidental with all 
life, and is especially developed among animals. 

EXTENSIONS AND ANALOGIES 

Great care must be exercised in forming judgments about the 
probable social behaviour in untested situations and especially 
about the inner social feelings of animals under any conditions. 
It is unsafe to assume, without direct information, that one order 
of birds will show social patterns closely resembling those of 
some species belonging to a different order. It is still more 
hazardous to try to estimate the degree and kind of sociality across 
wider taxonomic gaps. For example, pending direct inquiry, it 
is unsafe to predict that individual-to-individual social hierarchies 
exist among sharks (subcla.ss Elasmobranchii) from the fact that 
such social rank-orders exist among many species of bony fishes 
(subclass Teleostomi). 

Still greater caution must be exercised, again pending direct 
information on the precise point at issue, before making extra¬ 
polations between human sociality and the social life of other 
species. Men may and do disregard or compensate for incon¬ 
veniences based on position in the social “peek-order,” but w'e 
cannot judge therefrom that other animals do likewi.se. Despite 
the need for great restraint in such matters, there are stimulating 
cross comparisons that need to be made which help to integrate 
animal sociology into a unified whole despite the marked dif¬ 
ferences between the social relations of man and those of other 
animals. 

The Organism and the Supra-organism^The analogy be¬ 
tween the biological processes within the organism and the 
sociological processes within society long ago attracted attention. 
Today the Leviathan of Thomas Hobbes, and the less cumber¬ 
some comparisons of Herbert Spencer, in his discussion of the 
analogies between the organism and society, are matters of his¬ 
toric interest only. They did more or less vaguely foreshadow 
the modem realization, particularly by biologists, that similarities 
exist between individual organisms and organized social groups. 
Since even ecological communities, as well as more closely knit 
societies, behave as more or less integrated entities, they are often 
regarded by biologists as representing a set of emergent levels 
concisely designated as supra-organisms. 

Even biologists do not stress the resemblances between societies 


and a closely co-ordinated organism like an insect or a man. They 
do see pertinent resemblances between the social supra-organism 
and simpler invertebrates. Sponges, for example, often have one 
part of the individual colony working in direct opposition to 
another when the co-operation of both is needed for efficient 
operation of the whole. Starfishes, in righting themselves, and 
even in walking acro.cs a smooth surface, often tear off some of 
their tube feet that were working in opposition to the movement 
of the whole. Society, human society as well as those based 
primarily on inherited behaviour patterns as are those of Insects, 
shows many pertinent comiwri.sons with these more poorly in¬ 
tegrated organisms, and yet primitive organisms and primitive or 
advanced societies arc .somewhat integrated wholes. 

Numerous social convergences exist between human and insect 
societies including the following: 

DivEion of labour; social integration through signals, chemical 
agents, and activity gradients; social duminaiicc; replication and du¬ 
plication of patterns; specialization of populatjon unit.s through classes 
or casle.s; ontogeny of social organization; phylogeny of .social sys¬ 
tems; divergence; convergence, recapitulation during ontogeny; degen¬ 
erative evolution and vestigial characters; social variation and selec¬ 
tion of .social and familial units; and the dynamic maintenance of 
population equilibrium. (Alfred Emerson, 1942) 

In.sccts and mammals stand near the apex of their respiective 
evolutionary branches of the animal kingdom. The similarities 
between the .social life developed in each class are mainly matters 
of convergence and analogy. To the extent that the sociality of 
each develojis from the co-operative tendencies of their common 
ancestors, their sociality is vaguely homologous. In many ways 
this is not a minor point since it is important to note that even 
the sociality of man developed not alone from a distinctly human 
drive toward group co-operation but, like all other social variants 
wherever found, also grows out of the basic drives toward natural 
altruism that jXTvades all animal life. 

Sub-social and Social.—For general and comparative soci¬ 
ology. the chief interest is not between extrapolations from the 
organismic to the supra-organismic level in organization—from 
the biological to the .social, .so to speak—but rather in the per¬ 
missible e.xtrapolafions from (he .sub-social to the truly social 
levels and in the ojipositc direction too. Here again, as near the 
beginning of this article we are confronted by the problem as to 
where truly social life begins. 

Apart of the difficulty involved in answering this question may 
he avoided if it is recalled that many different levels of social 
organization exist and that these usually overlap. Among the 
group.s that the biologist regards as somewhat more social than is 
implied by more vague ecological relationships we can readily 
recognize the following: (i) Tliose that show their social habit 
merely through the toleration of the dose proximity of other simi¬ 
lar animals in the same restricted space—these may exi.st without 
any positive mutual attraction and re[)resent the toleration level 
of .sociality; (2) those groups that react more or less definitely 
as units—^^the group-integration level ; (3) those th^t show physi¬ 
ological divi.sion of labour; (4) those that show morphologically 
distinct castes, each associated with some phase of the division of 
labour—the highest Insect level—and (5) those that are organized 
to a large part by tradition and by symbolic communication and 
that frequently react to abstractions—the human level. 

In presenting this abbreviated list of recognized social levels 
among animals, there i.s no intention of assuming that the more 
complex types of social life evolved through the less complex ones. 
Such may, or may not, have been the course of social evolution. 
The insects do not .stand in the direct line of man’s ancestry. 
Their state of social development represents an insect evolution 
of sociality, not a stage toward that found in man. 

Animals on the higher planes of sodality continue to show cer¬ 
tain of the group attributes characteristic of the lower levels. 
Group survival values have been demonstrated throughout the 
whole series and apparently extend to the threshold of primitive 
life. Extrapolations forward from the lower to higher social levels 
can be made with more confidence than those in the opposite 
direction. W c can predict, from studying the social survival values 
! of primitive organisms, that, other conditions being equal, groups 
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of more complex animals will have certain survival values as 
groups. It i.s much more hazardous to try to project highly de¬ 
veloped human social traits, like social consciousness, hack into 
the less complex social levels reached by other animals. 

For a final summarizing statement, we need to turn back to 
evaluate (wo contrasting social forces discu.sscd earlier in this 
article. The conclusion that emerges from cumulative studies on 
.social biology is that co-operation and its opposite dis-operation 
both exist. There are egoistic and altruistic tendencies in nature, 
and both are important. The question ari.scs insistently in general 
sociology as to which r»f these is the more fundamental and signifi¬ 
cant. Any such evaluation should be based on short-run and on 
long-run effects. C'on.sidering all the evidence available in 1946, 
contrary to Herbert Spencer and the conclu.sions of social Dar¬ 
winism, the co-operative forces are biologically and sociologically 
the more important and vital. The balance between the co-oper¬ 
ative, group-centred tendencies and those that are dis-operative 
and egoistic is relatively dose. Under many conditions, the co¬ 
operative forcc-s lose. In the long run, however, the group-cen¬ 
tred, more altruistic drives are the stronger. 

If co-operation had not been the stronger force, the more com¬ 
plicated animals, whether arthropod.s or vertebrates, could not 
have evolved from simpler forms and the more complex social 
levels could not have arisen and persisted. Finally, .so far as man 
is concerned, the weight of the evidence from the sociology of 
other animals strongly indicates that, despite many appearances 
to the contrary, human altruistic drives are as firmly based on an 
animal ancestry as is man himself. As PIspinas concluded years 
ago, social life is not an accident appearing sporadically among a 
few highly evolved animals. It is a rather a normal and basically 
a widespread phenomenon. Despite many well known appear¬ 
ances to the contrary, human tendencies toward goodnc.ss on the 
personal, community, national and international levels are as 
natural as is man’s treml toward being intelligent. 
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ANIMAL WORSHIP, an ill-defined term, covering facts 
ranging from the worship of the real divine animal, commonly 
conceived as a “god-body,” at one end of the scale, to respect 
for the bones of a slain animal or even the use of a respectful 
name for the living animal at the other end. 

Classification. —Animal cults may be classified in t%vo w’ays; 
(A) according to their outward form; (B) according to their in¬ 
ward meaning, which may of course undergo transformations. 

(A) There are two broad divisions: (i) all animals of a given 
species are sacred: (a) one or a fixed number of a species are 
sacred. It is probable that the first of these forms is the primary 
one and the .‘<econd in most ca.scs a development from it due to 
(i) the influence of other individual cults: (iD anthropomorphi 



tendencies; (iii) the influence of chieftain¬ 
ship, hereditary, and otherwise; (iv) an¬ 
nual sacrifice of the sacred animal and 
mystical ideas connected therewith; (v) 
syncretism, due either to unity of func¬ 
tion or to a philosophic unification; (vi) 
the desire to do honour to the species in 
the person of one of its members, and 
possibly other causes. 

(B) Cults may be classified according 
to their meaning under ten specific heads: 
(i) pastoral cults; (ii) hunting cults; 

(iii) cults of dangerous or noxious ani¬ 
mals; (iv) cults of animals regarded as 
human souls or their embodiment; (v) 
totcmistic cults; (vi) cults of secret so¬ 
cieties, and individual cults of tutelary 
,, animals; (vii) cults of tree and vegeta- 

HEI. AFTER A STATUE CultS of Otlimous am- 

FOUND IN RUINS OF THE ; (ix) cults, piobably derivative, of 

EGYPTIAN TEMPLES AT animals associated with certain deities; 
karnak (x) cults of animals used in magic. 

(i) The pastoral type falls into tw'o subtypes, in which the 
.species (a) is sp.ircd and (b) sometimes receives special honour 
at intervals in the person of an individual. 

(ii) In hunting culls the species is habitually killed, but (a) 
occasionally honoured in the person of a single individual, or (b) 
each slaughtered animal receives divine honours. 

(iii ) The cult of dangerous animals is due [a) to the fear that 
the soul of the slain bea.st may take vengeance on the hunter, (b) 
to a desire to placate the rest of the .species. 

(iv) Animals arc frequently regarded as the abode, temporary 
or permanent, of the souls of the dead, sometimes as the actual 
souls of the dead. Respect for them is due to two main reasons: 
(a) the kin.smcn of the dead desire to preserve the good will of 
their dead relatives; (b) they w'i.sh at the same time to secure 
that their kinsmen are not molested and caused to undergo un¬ 
necessary suffering. 

(v) One of the most widely found modes of showing respect 
to animals is known as totemism (ice Totemism), but except in 
decadent forms there is but little po.sitive worship. 

(vi) In secret societies we find bodies of men grouped to¬ 
gether with a .single tutelary animal; the individual, in the same 
way, acquires the nagual or individual totem, sometimes by cere¬ 
monies of the nature of the bloodbond. 

(vii) Spirits of vegetation in ancient and modern Europe and 
in China arc conceived in animal form. 

(viii) The ominous animal or bird may develop into a deity. 

(ix) In certain instances the animals associated with certain 
deities are sacred because the god was originally conceived in the 
shape of an animal; but the god may have been appealed to for 
help and thus become associated with the animals from which he 
protected the crops, etc. 

(x) llie use of animals in magic may sometimes give rise to a 
kind of respect for them, but this is of a negative nature. 

Bear. —The bear is respected by all savage races that come in 
contact with it, shown by the apologies and festivals in its 
honour. The most important developments of the cult are in east 
Asia among the Siberian tribes. There is a good deal of evidence 
to connect the Greek goddess Artemis with a cult of the bear; 
girls danced as “bears” in her honour, and could not marry before 
undergoing (his ceremony. 

Buffalo .—The Todas of southern India abstain from the flesh 
of their domestic animal, the buffalo; but once a year they sacri¬ 
fice a bull calf, which is eaten in the forest by the adult males. 

Cattle. —Cattle art respected by many pastoral peoples. Con¬ 
spicuous among the Eg>ptian animal cults was that of the bull. 
Apis. Its birthday was celebrated, oracles were obtained from it 
and after death it was mummified and buried in a rock-tombi In 
India respect for the cow is widespread and the products of the 
cow are important in magic. 

Crow. —The crow is the chief deity of the Thlinkit Indians of 




ANIMATISM 973 


northwest America, and together with the eagle hawk, plays an 
important part in the mythology of southeast Australia. 

Dog. Actual dog-worship is uncommon; the Nosarii of western 
Asia are said to worship a dog, the Kalangs of Java had a cull 
of the red dog and dogs arc reportedly worshipped at a festival 
in Nepal. 

Ekphant.~hx Siam the white elephant is believed to contain 
the soul of a dead person, perhajis a Huddha, and it is baptized 
and feted and mourned for like a human living at its death. In 
some parts of Indo-China it is believed that the .soul of the 
elephant may injure people after death; in Cambodia it is held 
to bring luck to the kingdom and in Sumatra it is regarded as 
a tutelary .spirit. 

hish. Dagon seems to have been a tish-god, and his worship¬ 
pers wore tish skins. Trom Xenophon we learn that the fish of 
the Chains were regarded as gods. 

Dionysus was believed to take the form of a goat; Tan. 
Silcnus, the SatVTs and the Fauns were either tapriform or had 
some part ot their bodies shaped like that of a goat. 

Uare.~ln North America the Algonquin tribes had as their 
chief deity a “mighty great hare” to whom they went after death. 

Hawk. —In north Borneo there is what ap[)ears to be the evolu¬ 
tion of a god in the three,,plages of the. cult of the hawk among 
the Kenyahs, the Kayans and the sea D>-aks. 

Hor.se. 1 here is some reason to believe that Poseidon, like 
other water gods, was originally corucict'd under the form of a 
horse. In Gaul we hnd a horse-goddess, Epona, and the Goods of 
Ftidia worship a horse-god, Koda Pen. 

Leopard. —The cult of the leopard is widespread in West Africa. 
Among the P.we a man who kills one is liable to be put to death 
and in Loango a jirince’s cap is put upon the head (jf a dead 
leopard and dances are held in its lionour. 

Lion. —The lion is associated with the Egypti.in gods Re and 
Horus. The Arabs had a lion-god, Vaghuth and in modern Africa 
we find a lion-idol among the Balonrla. 

Lizard. —The cult of the lizard is most ])rnminent in the Pacific, 
where it appears as an incarnation of Tangaloa. It is also a 
tutelary deity in Madagascar. 

Mantis. —Cagn is a prominent figure in Bushman mythology; 
the mantis and the caterpillar, Ngo, .ue his incarnations. 

Monkey. —In India the monkej-god, Hanuman, is a prominent 
figure, and at Porto Novo, in French West Africa, twins have 
tutelary spirits in tlie shajx; of small monkeys. 

Serpents. —The cult of the serjxmt is found in many parts of 
the old world and it is not unknown in America. In Africa the 
chief centre of serpent worship was Dahomey. The seri)en1 is 
regarded as the incarnation of deceased relatives in many parts of 
Africa. The rattlesnake was worshipped in the Natchez temple 
of the sun and the Aztec deity Quetzalcoatl was a .serpent-god. 
The tribes of Peru arc said 1 (j have adored snakes in the pre- 
Inca days and in Chile the Araucanians made a serpent figure in 
their deluge myth. Over a large jjart of India there are carved 
repre.sentations of cobras to which food and llowers are offered. 

Sheep. —Only in Africa do we fiml a sheep-god proper; Ammon 
wa.s the god of Thebes; he was represented as ram-headed and his 
worshippers held the ram to be sacred. 

Tiger. —The tiger is associated with Siva and Durga, but its 
cult is confined to the wilder tribes; in Nepal the tiger festival 
is known as Bagh Jatra, and the worshippers dance disguised as 
tigers. 

Wolf. —Both Zeus and Apollo were associated with (he wolf by 
the Greeks and the Thlinkits had a god. Khanukh, whose name 
means “wolf,” and w'orshipped a wolf-headed image. The wolf is 
found among the tutelary deities of North American dancing or 
secret societies. 

Bibliography.— See articles in E.R.E. and authorities quoted in 
Sir James Frazer, Golden Bough (3rd ed., 1^09-12), and the full 
bibUography given in vol. xii. 

ANIMATISM is the tendency of the primitive mind to re¬ 
gard and'treat the inanimate, in so far as it is hdd to be sacred, 
as if it were animated—that is, alive and endowed with feelings 
and a will of its own. In imputing animatism to the savage, due 


allowance must be made for the fact that he is largely unconscious 
of the theory underlying his practice. Thus when a Toda of the 
Nilgiri hills in India feeds his sacred cattle-bell with milk, the 
civilized observer might justly draw the inference that the bell 
wa.s suppo.sed somehow to enjoy the milk; and yet it would prob¬ 
ably be the fact that a given Toda who carries out this act of 
respect is blindly following religiou.s custom, and has never 
troubled his head to think whether the bell, which obviously can¬ 
not drink in the ordinary manner, can nevertheless in some mir¬ 
aculous way get much the same satisfaction out of the milk as 
could a man or a cat. The word animatism was coined by Marett 
in i8()q to mark off a distinguishable i)hdse of belief concerning 
whatever is deemed .sacred ami as such becomes the object of 
religious or cjuasi-religious attention and behaviour. Marett point¬ 
ed out that Sir E. B. Tylor, when in Primitive Culture (1871), 
chap, xi., he suggested the term animi.sm '.i/.v. ), in the sense of 
“the belief in spiritual beings,” as a “minimum definition of re¬ 
ligion,” had already in a jxevious chapter on mythology (chap, 
viii ) used the won! animism in a ilifferent sense, namely, as the 
“theory of the univers.d animation of nature.” The latter mean¬ 
ing is thus different and ought to be kept clear of (he former. 
Marett therefore projjoses that a separate word “animatism” 
should be used to express it. lie argues that the notion of being 
alive is logically distinct from and historically and psychologi¬ 
cally more rudimentary than the notion of being associated with 
a spiritual or soul-like being. Fie is, however, for limiting the 
application of the notion in tpieslion more narrowly than Tylor, 
who imputes to the .savage a tendency to imagine nature as uni¬ 
versally animated or alive. I'or can there ever have existed a sav¬ 
age who was mentally incapable of regarding anything w'hatever, 
an ordinary stone for instance, as unalive? Does not even the 
baby soon learn to distinguish its nurse by her relativfdy arbitrary 
proeeedings from the chair with its thoroughly wooden way of 
leaiting to the baby's w.ay of thumi)ing it On the other hand, 
if the chair creaked in a peculiar manner it might frighten the 
baby, and might thereupon i)ass over into the class of objects 
that act arbitrarily, such as nur.se with her uneven temper, or 
pussy that sometimes purrs and sometimes scratches. So too, 
then, the .savage lends to put the stone into another category if 
it behaves queerly—if it refuses to be chipjied into shape and 
(Uts his finger, or emerges in the midst of the raptids and upsets 
his canoe. Nay, it need not act queerly; it is enough if it seems 
about to do so by looking queer. Just so the hunted animal per- 
(eives danger lurking in evt'ry unusual sight, or sound, or smell. 

1 he savage, howa-ver, beitig mentally a long way in advance of the 
animal, has generalized the unusual in a dim fashion, and has 
words of the type of inana ((j.v.) to connote in the unfamiliar 
object a fjower of affetting n)an for better or worse—mostly, 
perhaps, for worse—in ways that del eat reasonable expectation, 
Animatism is therefore limited to the attribution of life to the 
unfamiliar, since it is an exaggeration to say that there is no 
room within the savage mind for tiny tipprehension o‘f the unalive. 
hurther, for the pur[)oses of the comparative study of re¬ 
ligion in all its phases, including the most rudimentary, the un¬ 
familiar may be identified with the sacred—that which is posi¬ 
tively mana, or instinct with power to help or hurt in an unusual 
degree, and negatively is tabu that is, not lightly to be 

approached. Correspondingly, a “pre-animistic” tyyx; of religious 
belief and observance is distinguished in which no animism is 
involved in Tylor s .second sense of the recognition of soul or 
.s})irit with a being of it.s own, distinct from bodily substance. In 
thi.s pre-animistic theory a question of minor importance is 
whether tnatw and animatism go strictly together—that is to say, 
whether whatever has wonder-working power must necessarily 
seem likewise alive. It i.s rather a doubtful point, seeing that 
is often treated as if it were transmissible or contagious, like 
electricity or the influenza; whereas to think of a man’s life as 
extending to his belongings is perhaps not so natural or easy. As 
a matter of fact, however, magic is practised on a man’s clothes 
or on the clippings of his hair or nails, or on his personal name 
or in fact on anything that can be identified with the man so far 
as to call him up to mind and conjure up a sense of his real 
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presence, in the belief that thereby the man will be deprived of 
his very life. Thus life would seem on this vague view of it to 
be no less contagious than mana, one or the other being alike a 
sort of communicable energy. Now, because such energy is com¬ 
municable, it. does not follow that there are not appropriate 
( entrevs at which it originates; just as a pu-.h started by one man 
in a row may make itself felt right down the line. Some objects, 
for instame, would appear to fu! intrinsically sacred in the eyes 
of the savage, while in the case of anything cLse the .sacredness 
is but acfiuired by associatiotj with such things as are sacred in 
themselves. In particular, certain types of persons, medicine¬ 
men, kings, women, strangers and so on, are considered sacred 
in their own right; and in such la.ses their mana may very natu¬ 
rally be treated as much the siime as their will-power—an energy 
that is bound up with such personal initiative as they display. 
Indeed, in any ta.se the unfamiliar i.s bound to strike the mind 
that is in .awe of it as more or less self-at tive, since it does the 
threatening and he knocks undiT to it. In all magical contlict the 
result clepetids on which the two has the initiative; for if I 
see the W'olf before he sees me he cannot cast his sjjell over me 
but slinks off pttwerless. 'Thus mana imi)lies life as manifested in 
initiative; so that John Murphy in I’rimitivc Man: his Essential 
Quest (ic)J7) is fully justitied in representing the content of the 
tonfused notion at the back of animatism by the triad, “pt)wer- 
life-will.” Further, the body or external appearance in and 
through whic h su( h pow-er-life-will is exerted forms jeart of the 
same complex; thc^ driving force and its vehicle, the god and the 
god'.s car, lujt being yet held apart in thought. At the pre-animis- 
tic stage the mind lakes in the lice wire, but ha.s not yet taken in 
that electricity is the live thing in the wire and the rest but con¬ 
sentient unit ter. Of course these distinctions are made by the 
civilized man for his own dassiticalory pnrpo.ses. The savage is 
unaware of stages in his thought, nay, mostly of the very fact 
that he thircks at all; and he does not change gear with any notice¬ 
able jerk whcMi he shift.s fey slow degrees to a higher plane of 
analytic consciou.stn^.s. If, howaver, the student of comparative 
religiori hopes to make anything of what William Janu*s has called 
the “big buzzing booming confusion” of dawning reflection about 
the .sacred and divine, he inu.st boldly differentiate certain leading 
types, and may wc'll find “animatism” to be a convenient way of 
representing tlie most rudimentary type of all. 

Hinijo(;fcAi’iiv. —R. R. Marett, The Thn-yhold of Religion (1014); 
Folklore (June icjoo) ; F. H. Tylor, Frimitive Culture (1K71); J. 
Murphy, Fnmitive Man: iu\ Essential Quest (mj?). (R. R. M.) 

ANIMATO (Ital.t, a musical term signifying that the piece 
or passage; so marked is to be playcal with animation and spirit. 
“Con anima” and “con spirit<»” have the same meaning. 

ANIM^, an oleo-resin (said to In* so called because in its nat¬ 
ural state it is inft'sled with in.sects> which is exuded from the 
lo< u.sf tree, llymenuea eourbaril (family Leguminosaej, and other 
species of flymenaea growing in tropical South America. It is of 
a pale Icrown colour, transparent, brittle', and in consequence of 
its agreeable odour is used for fumigation and in perfumery. It is 
allied to copal in its nature and a])pearance, and is much used 
by v.irnish-makers. The’ name anim^- is also given to Zanzibar 
copal {(/.v ). 

ANIMISM is dc'rived from anima, “breath,” which in Latin 
lame to have the secondary sense of “.soul,” very much as did the 
c'ciuivalent word spirit us, whence our “spirit.” Hence animism 
might stand for any doctrine having to do with soul or spirit 
and. later, wa'th souls or spirits. The word was coined early in the 
iSth century by (leorg Ernst Stahl to describe his philo.sophy of 
a world-soul Mure recently, William McDougall in Body and 
Mind: a history and a ilefence of Animism (,1911) has used it 
to designate the “iiiteraction-theory” of mind as an independent 
f.utor cc>-o}X'rating with the brain, as o\>posed to the various 
versions of what has been nicknamed “a psychology without a 
.soul.” Aninii.sm. however, will always be chiefly knowm as the 
term in which Sir Edward Hurnett Tylor in Brifmtive Culture 
(isl ed. 1871) summed up his account of the origin of religion. 
Among anthropologists Tylor’s animistic theory of religion stocKi 
unchallenged for ne.irly 30 years. 


-ANIMISM 

Although to-day the Tylorian explanation of religious origins 
has to be taken as subject to various important qualifications, it 
remains of great v^alue; while the help it afforded at the time of its 
first appearance to anthropological research alike in the study 
and in the field can hardly be exaggerated. A whole generation 
of .students of primitive culture sat at Tylor’s feet, and more 
I especially those whose interest lay chiefly in the history of 
I religion. 

I The Minimum Definition of Religion. —In what follows, 
then, Tylor’s animi.stic hypothesis need be considered solely in so 
far as it claims to supply “a minimum dclinilion of religion.” On 
this view', religicjn begins with a soul or spirit and ends with a god; 
a god being historically an evolved spirit, or conversely, a spirit 
: being a god in the making. For the “belief in spiritual beings” 

I comprises, firstly, “souls of individual creatures, capable of con- 
tinuc'd existence after the death or destruction of the body”; and, 
sec;ondly, “other spirits, upward to the rank of powerful deities.” 

Given the i(l(;a of soul, the rest follows by a sort of logical ex¬ 
tension; .seeing that “the ideas of souls, demons, deities and any 
other classes of spiritual beings, are conceptions of similar nature 
throughout, the conceptions of souls being the original ones in the 
.series.” Thus, in order to make clear the origin and whole sub¬ 
sequent development, all that is still^^required is to explain the 
origin of the bc'lief in a soul. Tylor proceeds to do it thus: “It 
.seems as though thinking men, as yet at a low Icv'cl of culture, wamc 
deeply irniiressed by two groups of biological problems. In the 
first jdace, what is it that makes the difference between a livdng 
body and a dead one ; what causes waking, sleep, trance, disease, 
death? In the second jilace, what are those human shapes w'hich 
appear in dreams and vi.sions?” He goes on to suggest that the 
answer to the first riddle seemed to these primitive thinkers to be 
that evt'ry one has a life-principle that causes his body to feci, 
think and act but is capable of leaving it; and the answer to the 
second riddle that every one has a phantom, which can also leave 
the body since it a{t[)ears (o others at a distance. Putting the two 
notions together, the life-principle and the phantom, they created 
the idea of the anima or “ghost-soul”—a separable life-principle 
with an unsubstanti.'il, wraith-like form of its own. Now this is 
much more than a crude statement to the effect that the origin of 
religion is a belief in ghosts. 

Herbert Spencer had not much reason on his side when he 
asserted that he had lung before anticipated the Tylorian theory 
when he put forward the view that “the aboriginal god is the dead 
chief” {Mind, ii. 1877, 4^5 et seq. citing Westminster Review, 
id54, 360 ct seq,). Tor Tylor'.s point is not merely that visionary 
shapes arc seen but likewise that the consciousness of being alive, 
of moving the l)ody, of leaving it temporarily and so on, is asso¬ 
ciated with these shapes. 

If we describe the Tylorian explanation as “the dream-theory 
of religion,” as is sometimes done, though very inadequately, we 
must not, at any rate, forget that the argument embraces both 
these aspects of dream; and that the aspect in which a man is 
aware of himself as going away to a distance during sleep .should 
at least be as strongly emphasized as the other one in which he 
seems to be vi.sited by others from a distance. Moreover, Tylor 
would be the first to allow that in advanced religion when God is 
.said to be a spirit the personality alone is insisted on; whereas 
the outward appt'arance, whether man-like, WTaith-like or what 
not, is treated as little more than a matter of symbolic imagery. 

So, too. philosophers, from Plato in the Phacdo onwarcls, have 
deduced the .soul's self-existence and immortality from certain 
data of consciou.sness, the faculty of reason, the feeling of seif- 
activity, the moral sense and so on; whereas they have ever tended 
to regard the appeal to so-called objective manifestations of the 
spiritualistic order as smacking of superstition. To return to 
tiie savage, the objection to Tylor’s theor>' is not that it is de¬ 
fective as a piece of reasoning but that, on the contrary', it is 
much too rational a view for the human mind to have adopted 
at the very outset of it.s e.xpcricnre of religion. The modem 
psychologist utterly dislwlieves in Txdor’s “thinking men,” who 
begin by conremng an idea and thereupon proceed to mould their 
practice in accordance with it, and terms this the fallacy of intel- 
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lectualism—the error of subordinating action to thought instead 
of thought to action. Man always thinks while acting, and in some 
sense after acting, since the function of thought is to be rudder, 
not propeller—to direct, while impulse drives. 

Modern Attitude. —The modern method, therefore, of con¬ 
ceiving the development of man s religious activity would be 
to presuppose that he was well on his way towards religion before 
he thought al)out it at all. Thus, sup){)osing Tylor to be right in 
taking the ghost-soul to be the earliest notion in the animistic 
series, the modern way W’ould be to try to find some already cur¬ 
rent activity—say, funeral custom—in connection with which the 
idea in question might have grown up, as being in the first instance 
effect rather than cause. If, for instance, the custom was. as the 
Australian natives sometimes did. to abandon for the time being 
their cave-shelter, leaving the corpse there, or possibly the sick 
or aged man about to die, it might well happen that food and 
weapons would be left at the side of the body. \Vhereu[)on, by a 
sort of justification after the event the definite idea might grow 
up of a life after death in which food and weapons were needed; 
though at first the impulse to leave such things with the body 
might be almost unreasoning, amounting [lerhaps to no more than 
a dread of going near it or removing anything in contact with it. 
Whatever be the value of such an illustration, there can be little 
doubt in regard to psychological method that the Tylorian theory 
of the origin of religion in the idea of soul tends to put the carl 
before the hor.se. When, in iSoo, the pre-nnirni.stic theory was 
put forward in opposition to Tylor’s account of the earliest type 
of religion (see Animatism and Man’a), this was chietly the point 
at issue; while it was at the same time suggested that the notion 
fir.st generated by reaction to the object of religious awe was 
something much vaguer than that of soul as distinct from body, 
namely, that of mana, or, so to speak, the bare notion of awlul- 
ness in action. On the other hand, in the previous year Andrew 
Lang in The Making of Religion (ist ed. iqoS) had attacked 
Tylor’s animistic theory of the origin of religion from another 
side. He brought forward numerous examples of what he called 
“high gods of low races” who seemtal to have nothing of the 
anima about them, but to be more like “magnified non-natural 
men.” There is certainly nothing w'railh-like about such beings, 
w'ho rather resemble glorified human beings such as were the 
(ireek gods. Lang’.s suggestion as to the origin of such anthro¬ 
pomorphic theism, as it might he termed, was that the notion of a 
maker or creator of the world might be chiefly responsible for it. 
This explanation, however, which he put forward quite tentatively 
in the introduction to the second edition, is also somewhat open to 
the charge of intellectualism; and it is surely more probable that 
the respect felt for the great chief or nieclicine-man—the man 
with mana —might continue to attach to his memory and so gen¬ 
erate gods of the anthropomorphic or “man-like” pattern. 

Conclusion.—Primitive religion, on fuller investigation than 
was possible in Tylor's time, turns out to comprise many types of 
divine being that the savage does not bring under one idea at all 
unless it is simply that of being divine, that is to say, worshipful; 
his consciousness of their being worshijiful growing out of the 
very fact that he worships them by impulse pre( ipitated in cus¬ 
tom. Thus the Tylorian animism hardly provides a basis for 
primitive religion, but at most will serve as a key to primitive 
theology. Undoubtedly, when religion has reached the stage of 
trying to put its ideas into order, a certain uniformity of doctrine 
is obtained by assuming a hierarchy of spiritual beings, gods and 
godlings, demons and fairies, goblins and ghosts, all of which are 
supposed to have enough in common in respect to their nature to 
be dealt with by man by methods no less fundamentally alike. Like 
the soul or mind of which a man is aware in himself, they belong 
to the unseen; whereas the seen, like a man’s body, is but the 
outward manifestation of a purpose that is essentially spiritual; 
that is, comes forth from the unseen. Such a theory paves the 
way for the moralization of religion, because by interpreting that 
which excites awe and reverence as, w'hatevcr the physical mani¬ 
festation may be, an expression of will at bottom, it makes it 
easier to reach the position of advanced religion which tends to 
sum up all the good will in the universe with which man can 
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commune and co-operatc in the notion of a single and personal 
God. 

Hiniioc.RAPiiY.—E. B. Tylor, Primitive Culture (1871) ; J. G. Frazer, 
I'hr Helirf in Immortality (in course of publication) ; E. Clodd, 
Animism; A. Borchest, Drr Animi'^mus ; A. Lanj;. The Making of 
Reltgivn (1808) ; R. R. Maretl. The Threshold of Religion (1014L 

Animism is csjjecially preminent in the religions of certain regions, 
such as Indonesia and Sou ill America. For Indonesia see (i. Wilken, 
lift Animisme btj de Vdlkrr van der Indisihen Arehipel; A. C. Kruyt, 
II et Animisme in der [ndisehen Art hi pel; “L’Aniniisnie cliez los 
I’eiiples de I'Archii^l Indien," in Melusme liR86). For South America 
see E. im Thurn, Among the Indians of Cuiatta; H. Karslcn, 7 he 
Civilization of the Houlh American Indians (R R. M.) 

ANIMUCCIA, GIOVANNI, Italian musical composer, 
was born at Florence in the last years of the 15th century. At 
the retjuest of St. h'ilippo Neri he composed a number of Laiidi, 
or hymns of praise, to be sung after sermon time, which have 
given him an accidental prominence in musical history, since 
their performance in St. Filippo’s Oratory eventually gave ri.se 
(on the disruption of 16th century schools of composition) to 
some of the earlier forms of “oratorio.” In 1555 Animuccia was 
appointed maestro di capellu at St. Peter's, an oftice w'hich he 
held until his death in 1571. He was succeetled by Palestrina, 
who had been his friend and probably his pupil. The manuscrijH 
of many of Animuccia’s compositions is still preserved in the 
\’atican Library. 

llnii.ioGK.vpnv. — His chief published works were MadrigaU e Motet ti 
a quattro e cinque voei (N’enice, 1548) and II primo Libra di Messc. 
(Rome, i5<)7). From the latter Padre Martini has taken two speci¬ 
mens for his Saggio di Contrapunto. A mass from the Primo Libra di 
McK'-e on the canto jernto of (he h\ mn Cunditor afme siderum is pub¬ 
lished in modern notation in the Anthologie des maitres religieux 
primitifs of the Chanteurs de Saint Cerviiis. 

ANIO, a river of Italy about 75 miles long; the principal trib¬ 
utary of the Tiber in its low'er course. It rises in the limestone 
mnuntain.s east of Sulnaco, and thence to Tivoli the road lollow’S 
its narrow valley. The water of the river supplied Rome in 
ancient times {sec AprEDi^CTs), while the pure and copious 
springs which ser\'ed for the ancient Aqua Marcia and Aqua 
Claudia, and still form the city's main .supply, are in its valley. 
Rut the praereps (hurrying) Anio of Horace has been trans¬ 
formed by hydro-electric power-f)lants for the .supply of Rome, 
and the famous waterfalls at Tivoli iq.v.) will be largely cur¬ 
tailed. 

From Tivoli to its junction with the Tilier it pursues a wind¬ 
ing course through the low ground, and formed an effective pro¬ 
tection to Latiuni from the north. 

See Colasanti, L’Aniene (well i!Iu‘tralcd, Bergamo, igoO). 

ANION, a negatively charged particle or ion wfliich moves 
toward the positive elec trode or anode during an electrolysis (q.v.) 
or an electrical discharge. The anion is usually nonmetallic in 
character and consi.st.s of one or more atoms (q.v.) carrying a 
definite number of negative electric charges (sec ElI'Ctron, The). 
The chloride iron (Cl ) and the nitrate ion (NO3) are both 
univalent anions, while the sulphate ion (SOO is a bivalent 
anion. (See al.so Cation.) (J. B. Ps.) 

ANISE (Pimpinella Anisum), an umbelliferous plant found in 
Egypt and the Levant, and cultivated on the continent of Europe 
for medicinal purposes. The officinal part of the plant is the fruit, 
which consists of two united carpels (mericarps). 

It is known by the name of aniseed, and has a strong aromatic 
taste and a powerful odour. By di.stillation the fruit yields the 
volatile oil of anise. 

Most of the oil of commerce, however, of which anethol is 
also the chief constituent, comes from Illicium verum (family 
Magnoliaccae) indigenous in northeast China, the star-anise of 
liqueur makers; also called badian. 

It receives its name from its fruit spreading out like a star. 
The anise of the Bible (Matt, xxiii. 23) is Anethum gfaveolens; 
i.e., dill (q.v.). 

ANJAR, a fortified town of India and the capital of a district 
of the same name in the native state of Cutch in the Wc.stem 
India States agency. The country is arid and is supplied with 
water by well irrigation. The town is nearly 10 mi. from the 
Gulf of Cutch. Pop. (1941) 15.468. The town and district 
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of Anjar were rrrlcd to the British in i8f6, but in 1M22 wore lran>* 
tcrred to the f'ut(h (iovernment in consideration of an annual 
money payment whii h was subHe(juenf ly remitted. 

ANJOU, the old name of a I'rer.f h territory representing the 
ancient (iallir: State of the rc'-orj'ani/ed as the Roman 

(ivitiii of tile Atidrnrii, and }>re.s<'r\ed as an administrative dis¬ 
trict under the Franks with the name first of Puf-'us, then of conn- 
talus, or (ount.Hhip of Anjou This (ouniship, nearly identical 
with the e( (lesiastit al diotesi- of Angers, or( upii'd the greater 
part of what is now' the fltp;irlmerit of Maine-r“t-Loire. It W'as 
ixiurideil on the north hv the countsiiip of Maine, on the cast fiy 
that of 'J'ouraine, on the ,<^001}) liy that of I’oitiers and liy the 
Maudes and on the west hy the countship of Nantes. 

from the outset ol the reiem of Charles the Bald, the inlef?rity 
of Anjou W'H'S sr-riou'.ly meiiaud by a tw'o-fot<{ dan^<-r; from Brit¬ 
tany and from Normandy. Lambert, a former {ounf of Nantes, 
after devastalini' Anjou in coiuert with Nominoe, duke of Brit¬ 
tany, liad i>y the enii of the year suci ceded in oceupyini,' all 
the western [lart as far as the Mayi-nrie. 'I'his principality was 
o(<U[)ied, on his <lealh, by Erispoe, duke of Brittany; hy him if 
was handed down to his su'u >M)rs, in whose hands it remained 
till thi,' heniiuiimt o( the icrth lentury. Meanwhile the Normans 
W'cre rava^inir the (ouniry, and towards StH, Charles tire Bald 
(nlneted it to Robert the Strom; ( 7 f ), hut he unfortunately m<-l 
with his dc'ath in H(>ii in a battle .'mMiti'-l the Normatis at Brissarthe. 
lluiih iIm* Abbot siKceeded him in the (ountshi[) of Anjou as in 
most of his other duties, and on his death (SSot it pa'^sed to Odo 
f(/ i> ,1. the eld(‘si son of Robert the Stronj,;, who, on his acacssion 
to the throne »)f ITam e (SsSi, probably handed it over to his 
hrotlwr Kobert. In any (asc, durirm' tire hist yoars of the (jlh cen¬ 
tury, in Anjou as elsewhere the power was delet;ateil to a viscount, 
!■ ulk the Red (rnentifined under this title after S()S), son of a 
certain Intttdknrius. 

In the second ciuarler of the 10th century Fulk the Red had 
alreaily usurped the title of count, W'hich his descendants kept for 
three centuries. He was sme ceded tirsl hy his son Fulk JI. tin* 
Cood i (>41 or o,).'-i , of)0). and then hy hulk’s son. Ceottrey I. 
<irnei;(Un7/i' < c. ono-oS; 1, who inaut;urale<l a policy of expansion, 
aiming; at the extc-iision of the boundaries of the ancient count- 
ship and the ns oru|iiest of those jiarls of it whii h had been 
annexed by the neiirlibourirm slates; for, though western Anjou 
had bei’H recovered from the cluki-s of Brittany since the heiiinnini;; 
of (he loth century, in the east all the district of Saunnir had 
fallen into the hands of the counts of Blois and Tours Cleoffrey 
succeeded in m.ikinK the count of Nantes his vassal, and in oh- 
f,lining; Ironi the duke of Aijuinine a grant of the district of 
Foudun. His son I ii!k HI Ncura (7.1' ) (ci.sj-io^o) was con- 
fronted on his acci'ssion hy a coalition of Odo I., count of Biois, 
and Conan I . count of Rcamc-.s, The latter having sca/ecl ij})on 
Nantes, of which the counts of Anjou held ihem.scdves to he* 
su/.er.iins, I'ulk Nt'rr.i c.irue and laid siege* to it. routing Conan's 
army at ('oncjuerc'uil tjune qcj:) and re-e.siahlishing Nantes 
utuic'r his own suzerainty. Then turning against the count of Blois, 
he established a fortress at Fangeais, a few' miles from Tours, 
from whiih. thanks to the interxeniic*n of the king, Hugh C'apet. 
Odo failed to oust him. On tlie de.ith of C)cIo. 1., Fulk seized 
'roiirs hut King K«)hc‘rt the Lions turtu'd against him and 

took the town ag.iin (oc)7V In loio (,)do II. of Blois was utterly 
cli'fc'ated at Lontlecoy, and a lc*w years latc'r, W'hile Odo was he- 
sic'ging Monlhoyau, l uik svnpri.sed and took Saumur (loyob 
Finally, the victory gained hy Cieolfrey Martel (q v.) {1040-bo), 
the son and successor of I'ulk, o\c'r 'riieohald HI., count of Blois, 
at Nouy (Aug. :?i. 10.J4), assured to the Ange\ ins the possession 
of the countship of 'rcuirairu'. At the same time, continuing in 
this cjuartc r the work of his fathc'r, Oeoffrey succt'cded in reducing 
the cemntship of Maine to complete* ci<*{H'nclence on himself. Hur- 
ing hi.s father's life-time he had been beaten hy (iervais, bishop 
of Fe Mans (lo.pSc, but nenv (1047 or succeeded in taking 

the latter prisoner, ami in spite of the concerted attacks of Wil¬ 
liam. duke of Normandy, and Henry I . king of France, he was 
able in 105» to force Maine to recognize his authority. 

On his death (Nov. 14, loho) there was a dispute as to the 


I .succession. Having no children he had bequeathed the countship 
! to his eldest nephew, Geoffrey HI. the Bearded, son of Geoffrey, 
j count of Galinais, and of Erniengarde, daughter of Fulk Nerra. 
I liut Fulk le Rechin, brother of Geoffrey the Bearded, who had at 
j first been contented with an ajjjianagc consisting of Saintonge and 
i the chalrllrnic of Vihiers, having allowed Saintonge to be taken 
I in 10O2 by the duke of Aquitaine, took advantage of the general 
j di.scontent aroused in the countship hy the unskilful policy of 
: Geoffrey to make himself master of Saumur (Feb. 25, 1007; and 
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i The fortress at chinon. an important stronghold for the medi- 

j AEVAL RULERS OF ANJOU, OVERLOOKING THE MODERN TOWN THAT LIES 
I ON THE BANKS OF THE VIENNE 

I Angers (April 4) and cast Geoffrey into prison at Sable. Com- 
I {lelled by the papal authority to relea.sc and restore him. he soon 
' ronewi-d the struggle, beat (ieoUrey near Brissac and shut him uj) 
ill the castle of Chinon (lonSt. In order, however, to obtain hi> 
rei (Ignition as count, Fulk IV. Rei hin (lob.S-iroo) had to carry 
on a long struggle with his barons, to cede Gatinais to King 
Philip I., and to do homage to the count of Blois lor Touraim*. 
On the other hand, he was successful on (he whole in pursuing the 
policy of Gt'offrey Alartel in Maine; after dc'stroving La Fleche. 

I by the Peace of Blanchelande (toSi ), he received the homagi* of 
I Robert, son of William the Comiueror, for Maine. Later, he up¬ 
held Elias, lord of La Fleche, against William Rufus, king of 
England, and on the recognition of Elias as count of Maine in 
MOO. obtained for I-'iilk the Young, his son hy Bi*rlrade de Mont- 
fort. the hand of Freml.iurgi*. Elias's daughter and sole heiress. 

I’ulk Y. the Young (iioo-ac)) succeeded to the countship of 
Maine on the death of Ivlias (July m, m lot; hut this increase of 
.Xngevin terrilorv came into such direct collision with the inter¬ 
ests of H enry I., king of Pbigland. who W'as also duke of Nor¬ 
mandy, that a struggle between the two powers became inevitable. 
In I 11 2 it broke out, and Fulk, being unable to jirevent Henry I. 
Irom taking A!em;on and making Robert, lord of Beilemc. pris¬ 
oner. was forced, at the treaty of Pierre Pecoulrh*, near Alengon’ 
(Feb. 23, to do homage to Flenry for Maine. In revenge 

for this, while Louis VI. was overrunning the Vexin in m kS. he 
routed Henry’s army at zMcni^on (Nov.), and in May imq Henry 
demanded a peace, which was sealed in June by the marriage of 
his eldest son, William, with' Matilda, Folk's daughter. William 
having perished in the wreck of the “White Ship’’ (Nov. 25, 
11201, Fulk, on his return from a pilgrimage to the Holy Land 
(1120-21), married his second daughter Sibyl, at the instigation 
of Louis VL, to William Clito, son of Robert Courteheuse. and a 
claimant to the duchy of Normandy, giving her Maine for a 
dowry (1122 or 1123). Henry 1. managed to have the marriage 
annulled, on the plea of kinship between the parties (1123 or 
1124 ). But in 1127 a new alliance was made, and on May 22, at 
Rouen, Henry I. betrothed his daughter Matilda to Geoffrey the 
Handsome, son of Fulk, the marriage being celebrated at Lc Mans 
on June 2. ti2q. Shortly after, on the invitation of Baldwin IL, 
i king of Jerusalem. Fulk dcixirted to the Holy Land, married 
Melisinda. Baldwin's daughter and heiress, and succeeded to the 
throne of Jerusalem (Sept. 14, 1131). His eldest son, Geoffrey 
! IV. the Hand.some or “Plantagenet. ” succeeded him as count of 
.\njou (1x29-51). From the first he tried to profit by his mar¬ 
riage, and after the death of Hcniy^ I. (Dec. 1, 1135F laid the 
foundation of fhe conquest of Normandy by a series of cam- 
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paipns: about the end of 1135 or the bepinninp: of 1136 he entered 
that country and rejoined hij^ wife, the countess Matilda, who had 
received the submission of Ar^entan. Domfront and Exmes. Re¬ 
called into Anjou by a revolt of his barons, he returneil to the 
charge in Sept. 1130 with a strong army, !)ut after a few successes 
was wounded in the foot at the siege of Le Sap (Oct. 1 ) and had 
to fall back. In May 1137 began a fresh campaign in which he 
devastated the district of Hieniois (round Exmes 1 and burnt 
P.azoches, In June 113S. with the aid of Robert of Gloucester. 
Geoffrey obtained the submission of Hayeux and Caen; in Octo¬ 
ber he devastated the neighbourhood of Falaise; linally, in March 
1141, on hearing of his wife's success in England, he again entered 
Normandy. Many towns surrendenal; in 1144 he entenal Rouen, 
and received the ducal crown in its cathedral. Finally, in 
1140. after crushing a last attempt at revolt, he handed over the 
dudty to his son Himry, who recei\'ed the investiture at the hands 
of the king of Fraiue. 

Meanwhile, the counts were strengthening their authority at 
home. Of Fulk the ^'(»ung we know only a few isolated facts and 
dates, (ieoffrey the Handsome was eminently liltetl to s\i})press 
the coa]iti(jns of his va.s.^als, and on his death his son Henry found 
himself heir to a great emi)ire, strong and consolidaleil, to which 
his marriage with Eleanor of Aejuitaine (May 115J) further added 
A{|uitaine. 

On the clcMlh of King Stephen, Henry was recognized as king 
of England (Dec. 10, 1154). His brother Geoffrey, who had re- 
cei\ed as appanage the three fortress(“s of Chinon, Lomiun and 
Mirebeau, tried ti» seize upon Anjou, on the pretext that, l>y the 
will of their father, all the i)aternal inheritance ought to descend 
to him. if Henry suc(ceded in obtaining pos.session of the maternal 
inheritance. On hearing of this, Henry marched again^t his , 
brother, from whom in the beginning of iiyt; he .smeeeded in ! 
taking Chinon and Mirebeau; and in July he forced Geotlrey to 
give up even hi.s three fortresses in return for an annual pension. 

1 leiiceforward Henry siuceeded in kee)>ing the countshij) of Anjou 
all his life; for th(H]gh he granted it in i j(iS to his son Henry, he 
absolufel)' refusisi (o allow him to enjoy his power. After Henry 

H. ’s death in 1180 the eounlshi]) i>assed to hi.s S(»n Richard 1 . of 
England, but on llie death of the latter in iioQ. Arthur of Rrit- 
tany (born in 1187) laid claim to the inheritance, which ought, 
according to him, to have fallen to his father Geoffrey, fourth .son 
of Henry IF, in accordance with the custom ley which “the son 
of the eldt'.^l brother should succeed to hi.s father’.s patrimony." 
Suicporled by Philip Augustus of f rance, and William des Roches, 
seneschal of Anjou, he managed to enter Angers (Aj)ril 18, iioc;) 
and obtain recognition as count of Anjou. Maine and I'ouraine, 
for whic h he did homage to the king of France. Philip Augustus 
having deserted .Arthur by (he treaty of Lc Goulet (May aa, 
1:00). John made his way into Anjou; and on June iS, 1 200 was 
recognized a-> count at Angers. In 120-' he refused to do homage 
to Philij) Augu.^tus, who, in consecjuc'nce, eonfi.scaled all his con¬ 
tinental i)Ossessions, including Anjou, which was allotted by the 
king of France to .Arthur. 'J'hc* defeat of the latter, who was taken 
prisoner at Mirebeau on Aug. i, jjoj, .seemed to ensure John's 
success, but he was abandoned by William des Roches, who in 

I, 203 ^‘^si'^ted Philip Augustus in subduing the wEole of Anjou. A 
last effort on the part of Jc^hn in i.':i4 led to the taking of Angers 
(June 17) but broke down lamentably at the battle of La Roche- 
aux-Moincs (July a), and the coun(.ship wa.s attached to the 
crown of France. 

In Aug. 1246 King Louis IX. gave it as an appanage to his 
brother Charles, count of Provence, soon to become king of 
Naples and Sicily (.vrr Naples. Kingdom of). On Aug. 16, 1290 
his son, Charles 11 . married his daughter Margaret to Charles of 
Valoi.s. son of Philip III. of P'rance giving her Anjou and Maine 
for dowry, in exchange for the kingdoms of Aragon and Valentia 
and the countship of Barcelona. Charles of Valois at once entered 
into pos.session of the countship of Anjou, to which Philip TV., in 
Sept. 1297, attached a peerage of France. On Dec. t 6. 1325. 
Charles died, leaving Anjou to his eldest son Pliilip of Valois, on 
whose recognition as king of France (Philip VI.) on April i, 1328, 
the countship of Anjou was again united to the crown. On Feb. 


17, 1332, Philip \'L bestowed it on his son John the Good, who. 
when he became king (Aug. 22, 1350). gave (he count.ship to hi.s 
second son Louis I., raising it to a duchy in the peerage of France 
by letters patent of Oct. 25, 1300 Louis T,, who became in time 
count of Provence and king of Najilrs (.vce Loots I., king of 
Naples), died in 1384, and was succeeded by bis son Louis II . 
who devoted most of his energies to his kingdom of Naples, and 
left the administration of .Anjou almost entirely in the hands of 
his wife, Volande of Aragon. On his death (.April 29, 1417^ >'he 
took over IIk* gunrdi.mship of their young son Louis III., and .a,-; 
regent defended the duchy against the English Louis III., who also 
succeeded his fatlier ns king of Naples, died on Nov. 15. t.lh. 
leaving no ehildren. Tlie duchy of Anjou then passed to his 
brother Rene, second son of Louis II and Yolande of Aragon, 
and king of Naples and Sicily (.see Nxplf.s. Kingdom of). 

I'nlikt* his ]ired» u'ssors. who had rarely stayed long in Anjon 
Rene from 1443 onwards, paid long visits to it, and his court at 
.Angers became one of (he most brilliant in (he kingdom of Fram is 
But afttT the sudden death of his son John in Dec. 1470, Rene, 
for reasons which are not altogether clear, decided to move his 
residtaice to Provence and leave Anjou for good (Oct, 1471 ).'On 
July 22, 1474, be drew up a will by which he divided the succession 
between his grandson R(Mie II of Eorraim* and his nepliew Charles 
IF, count of Maine, but on his diMth (July 10, 1480) King Louis 
XI. annexed Anjt)u to tlie royal liomain. King I'rancis 1 . again 
ga\'e the dmhy as an appanage to his mollier, Louise of Savoy, b>' 
letters i)alent of l eb. 4, 1513. On her death, in Sept. 1531. it 
reverted to the king. In 1552 it was given by Henry 11 . to his son 
Henr\' who. on beiorning king in 157.}. (.oneiMled it to his brother 
I'raiuis, tiukt' of Alem^on, at the tre.ily of Beaulieu near Loiln's 
(May 0. 157(11. Francis die<l on June 10, 1584, and the vacant 
ajipanage definitively Incame part of the royal domain. 

At first Anjou was im hided in tlie i^oiivrrjit’victit of Orleanais, 
but in the 17th century it was made into a .sejiarate one. Saumiir, 
however, and the Saunmroi.s, for which King Henry I \7 had in 
1580 cre.ated an indep<‘n(l<-nl military governor-generalshif) in 
fav«)ur of Duplessis-Mornay, confirmed till the Ki'vniution to 
form a .separate s^DUvrrnrmnit . which included, besides Anjou, 
portions of Poitmi and Mirebalais. Attaclied to the ^hurulitc 
(adniinistra/ivi* circumsc riptioiu of Tours. .Anjou on the eve of 
the Revolution rompri.sed live ('Irrdotis (judicial districts): An¬ 
gers. Ifeauge, .Saumur, Chaleaii-Gontier, Montreuil-Bellay and 
part of the rhrtrcns of La I'leche ami Richelieu I'inam ially it 
formed part of the so-called pnys dr y^randr ^dhrllr (srr Ga- 
ia,i.ia-.), and comprisc-d i(> sjiecial tribunals, or ^rrtiirrs d s< l (salt 
warehouses); Angers, BeaugeS Beaufort, Bourgueil, ('ancle, ('ha- 
teau-('.onlier, Cholet, ('raon. La Medic, Saint-Florent-le-Vieil, In- 
grandes. Le Lude, Pouance, Saint Kemy-laA'arenne, Richelieu, 
.Saumur. As regards jiurely judicial administration, Anjou was 
subject to the parlemcml of Paris; Angers was the seat ol a 
presidial court, of which the* jurisdiction comprised the srnd- 
clniussrrs of Angers, Saumur. Beauge's Beaufort and the duchy of 
Richelieu; there W’ere besides jiresidial courts at. ('haleau-Gonlier 
and La Flee he. When the Constituent A.s.seinbly, on Feb. 2(1, 
i7c)o, decreed the divi.sion of Franc e into dejiartments. Anjou and 
the Sauniurois, with the exception of certain territorie.s, formed 
the department of Mainen-t-Loire. 

Bini looHAi’HY.—( t) Principal Sourer''.: The history of Anjou mav 
In* told partly \sith the aid of ttic chroniclers of Itie neighliouring 
provinces, in particular those of Normandy and of Maine (especially 
Aclus pontijkum C'rnomannis in urbr dt’t^entium). For the loth. iith 
and i.’fh centuries there arc* some important texts dealing entirely 
with Anjou. The mo,si important is the chronicle called CrUu con- 
sulum And('i:,avorum {Cbroniqurs cU's rontir'i d'Anjou, fuihlished by 
Marchegav and Salmon, with an introduction by F.. Mabille, I’ari.s, 
i85<>-7i collection of the Sodd^ dr rhisioirr dr France). Sec also 
with reference to this text Louis ffatphen. flludr sur Irs chroniqurs 
dr^ comtrs d’Anjou rt des seicneurs d’Amlxdsr { ic>oO). The above mav 
be supplemcnt<*d by .some valuatile annals publi.shed !>y Louis ffatphen, 
Recueil d'annalrs an^evine.\ ct vrndOmoisps (1Q03), (in the wiric.s Col- 
Irclian dr textrs pour .srrvir a I'itudr ft d I'ensrii^nrment dr rhisioirr). 
For further details .see Augu«te Molinier, l.rs Sources dr I'histoire dr 
France (1902), ii. 1276-1310, and the book of Ixiuis Halphen men¬ 
tioned above. 

(a) Works'. The: Art de virifier les dates contains a history of 
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Anjou which is vrry much out of date. The; nth century onJy has 
ht'cn treated in detail by Louis Halphen, in Le Comte d’Anjou au Xh' 
si^cle (1906), which has a preface with liihlioKraphy and an introduc¬ 
tion dealinit with the history of Anjou in the 10th century. For the 
10th, nth and nth centuries, a yood summary will be found in Kate 
Noreatc, England under the Anfirvin (iHS?). On Kenc of 

Anjou, there i> a bo(;k by A. Lecoy <le la Mart be, Lf Roi Rene (1875). 
Lastiv, Uie work of Cidestin Port, Dictionnaire, hLstorique, giograph- 
i(jue t'i hioKraphique dr Maine ct-Coirr (1K74- 78), and its volume of 
l*rHiminai>e<i (including a summary ol the history of .Anjou), contain 
ctiniprcherisive informatitm on Arit'evin histt»ry. (f., Ha.) 

ANKARA. Sre Angora. 

ANKERITE, a member of the mineral jrroup of rhonibohe- 
dral tarbonate.s in composition it is closely related to dolomite, 
but ditfers from this in having maKnesia replaced by varying 
amounts of ferrous and manganous oxides, the gmieral formula 
being Caf Mg,Fe,Mn )(('(),■!).-- I’he tolour is white, grey, or red¬ 
dish. Ankerife onurs with chalvbite in deiHisifs of iron-ore. 

ANKLAM or ANCLAM, ( Germany. 5 mi. above the mouth 
of tlie river Peeiie in the Kleiiies H.aff, and mi. N W. of .Stettin. 
I‘(»p. (r9:p)) Anklarn or d'anglirn. originally a Slav 

fortress, joined (he Hanseatic League in 1244. It was Swed¬ 
ish'from /d4.H-76. it suffered in (he Thirty \'ear.s' and Seven 
AVar.s’ Wars owing to il.s militarv importance, but still has its 
old walls and some rinainl buildings. l''oundries, mills and the 
making of agricullttral niachiru'ry, furniture and sugar are carried 
on, 

ANKLE or ANCLE, the joint which connects the foot with 
the leg (.see Joints and Ligami ntsi, 

ANKOBER, a town in, and at oiw* lime capital of. the king¬ 
dom of Shoa, Abyssinia, 90 mi N.K. ol Atklis Ababa, in 9' 34' 
39" 54' on a mountain about H.500 ft. above the sea. 
Ankoher was made tb 1890) by Menelek 11. the place of deten¬ 
tion of politiial prisoners. Pop. c. yooo. 

ANKOLE, a leiiu used to designate a plateau of the Uganda 
Prol.ee I orate, llritish Last Africa, and the jieople tllima and Iro) 
occupying it. Then: has been little except linguistic assimilation 
here between the Hamitic intruders and the indigenous popula¬ 
tion. 'I'he former, known as Hima, and distinguished by line fea¬ 
tures, small, almost (.’aucasian hands and feet and a light skin, 
comprise the autcxracy. The latter, called Iro, a Hamitic word 
meaning slaves, with leatures characterized by rather projecting 
brow ridge.s, are the serfs or peasants. Iloth Hima and Iro W'ear 
skins and baikcloth but the' latter are more careful about con¬ 
ventional decency, and an Iro marricci woman in addition to a 
numbet of skins worn round the waist must al\vay.s wear heavy 
rnelal anklets. Apart trom cicatrisation they do not mutilate 
their bodies in any way. The Hima are cow-people and are sub¬ 
divided into two clashes, the rich and the [Joor. The former who 
own the cattle (a long-horned Clalla type, sometimes humped 
owing to crossbreeding) are now sedentary, but the latter, who act 
as servants and herdsmen to the former (who provide them with 
wivo.s and a few cattle) are nomads and move from place to 
place witli the cattle, I'hc' Iro are purely agricultural and were 
rarely allowed to |)ossess cattle as they do now; they have to 
supply (he Hima with grain and beer. They arc also the hunters 
of (he tribe, as well as the smiths, putters (male and female) 
and carpenters, members of c'ach craft being attached to the royal 
court, where they are generously rewarded for their services. War 
prisoners form a separate da.ss of slaves, distinguished by the 
amputation of one or both ears. 

The Hima live in collections of from ten to twenty houses in¬ 
side a strong fence of thorn or euphorbia. There* is a large court¬ 
yard and an inner fence secludes (ho living ciuarters, where there 
is a separate house for bachelors. The; royal residence is a larger 
and more elaborate structure, including a hou.se for ixiges, another 
for esjK-cially favoured wives, another for women who attend the 
ruler on his travels, a general house for (he wives and a house for 
the wives who have borne chiUlrea, all the houses being connected 
by (u\ ered passages. There would also be in the enclosure about 
a hundred other circular mud and wattle huts for W’omen and ! 
attciulants. The nomad herdsmen are content with much cruder | 
huts and the l)ee-hi\'e hut.s of the Iro are of much smaller dimen- j 
sions and are scattered singly or in groups in or near plantations, j 


Polygamy is permitted but monogamy is customary. Marriage 
is regulated by totemic dans, which are subdivided into sub-dans 
distinguished by secondary and tertiary totems, and marriage is 
permitted within the three main dans if at least one totem differs. 
Princes formerly practised complete dan endogamy. There is 
an elaborate ceremonial of blood-brotherhood. The ruler’s mother 
and sister have a special importance, and while among the Ganda 
the kabaka’s sister has to marry her half-brother, here the 
mugabe's .si.ster may marry whom she likes. Hima women are 
fattened almost to immobility before marriage, which takes place 
early in life. Pre-nuptial chastity is essential, followed by con¬ 
siderable post-nuptial license, both among Hima and Iro. Daugh¬ 
ters must be married in order of age. Inheritance is by bequest, 
but the heir must be a son, who inherits the wives as well as the 
property. Inte.stafe property goes to the ruler. 

The Hima live mainly on milk, meat and beer; the Iro on their 
agricultural products and wild game. 1'heir weapons are throw¬ 
ing spears, small o\ al shields with a central boss of wood or iron, 
bows and slings. The Iro shield is slightly larger and is often 
made of hippopotamus hide instead of basketwork, and they carry 
dubs instead of s!ing.s. 

Offerings of beer, milk and cattle are made to the sacred royal 
drums, which are the only drums in the tribe, and are kept in a 
spci ial enclosure, which is a sanctuary for malefactors. Music is 
provided by a primitive harp and by water jars filled to different 
levels. The Iro use square-shaped canoes on the lake, constructed 
of wooden boards laced together, liut without the Ganda keel or 
prow. 

The mui^nbc or ruler (who used to be called mukamii like the 
Nyoro ruler) is the centre of social and political life. He holds 
all the tribal land in trust and distributes estates to the chiefs 
and theoretically all propierty is his. Cattle may not be sold to 
anynne outside ^the tribe without his permission and herdsmen 
may only kill bull-calves up to a given number. All land is free 
to the cattle-owners and their herdsmen, and the Iro may culti¬ 
vate where they like, but arc attached to cowmen as their agricul¬ 
tural workers, a chief retaining as many as three hundred. The 
mugabe is an absolute ruler with autocratic powers which he may 
delegate to chiefs. Nc.xi in importance to him is his minister 
called nganzi or “favourite.” There are 16 districts presided over 
by chiefs called bakungu or abamangi, who are appointed by the 
mugabe on his accession, each with a different title and special 
duties and status. The chiefs are always pastoral. They settle 
disputes, keep peace and order, guard (he royal cattle, and their 
sons act as pages at the mugabe's court. There are also inferior 
chiefs in each district who arc almost independent of the bakungu. 
Pages who are too old for such service are appointed galagwa, a 
title which carries the rank of chiet, are given estates, cows and 
serfs and form an autonomous community in each district. All 
taxation is in the hands of the mugobc who collects a percentage 
of cattle every year on all herds of 50 or more. The niugabe 
commits suicide by taking a special royal poison when too old or 
suffering from an incurable illness, and his widows are expected 
to commit suicide at his grave. The milk ceremonies are extremely 
important to the tribe and in them the mugabe's milk vessels play 
a dominant part. 

There is no priestly caste or formulated religion. Ruhanga, the 
Creator, was probably an ancient hero or ruler and is reverenced 
with fourteen other sanctified kings, but neither these nor certain 
natural phenomena which arc treated as divine, like Ommisi the 
Earthquake, have shrines or receive sacrifice. The ghosts or 
spirits of family ancestors are more important, and their religious 
eminence is recognized by family shrines, prayers and offerings. 
Spirits of dead rulers are sui)posed to enter lions. Rainmakers 
{abdizi) belong exclusively to the serf class, but they receive 
generous gifts not only from the Iro, but also from the Hima 
including the mugabe himself. 

See Sir H. H. Johnston, The Uganda Protectorate (1902); J. 
Roscoe, The Banyankole (1923). (J. H. D.) 

ANKYLOSIS or ANCHYLOSIS, a stiffness of a joint, 
the result of injury or disease. The rigidity may be complete or 
partial and may be due to inflammation of the tendinou» or 
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muscular structures outside the joint or of the tissues of the 
joint itself. When the structures outside the joint are attected, 
the term “false'’ ankylosis has been used in contradistinction to 
“true” ankylosis, in which the disease is within the joint. When 
inflammation has caused the joint-ends of the bones to be fused 
together the ankylosis is termed ossfums or complete. E.xcision 
of a completely ankylosed shoulder or elbow may restore free 
mobility and usefulness to the limb. “Ankylosis” is also used as 
an anatomical term, bones being said to ankylo.se when, from 
being originally distinct, they coalesce, or become so joined 
together that no motion can lake place between them. 

ANKYLOSTOMIASIS or ANCHYLOSTOMIASIS 

is also called helminthiasis, “miner's anaemia," and in (lermany 
Wunnkrankhvit. {See Hookworvi.) 

ANNA, BALDASARRE, Italian painter, who flourished 
(luring part of the i6th antJ 17th centuries, was born at 
Venice, probably about 1560, and seems to have been alive in 
1630. He studied under Leonardo Corona, and completed sev¬ 
eral works left unfinisht'd by him. The old guide-books and 
descriptions of Venice notice a consiclerahle number of paintings 
by him. Scarcely any of these, however, have survived. 

ANNA (Hindustani Ana), an Indian penny, the 16th part of 
a rupt;e. The term belongs to the Mohammedan monetary system 
(.cee Rupee). Th(? one-anna coin is of nickel and scalloped; and 
there are two-anna (nickel) and four-anna (cupro-nickel) pieces. 
The term anna is frec^uently used to expres.s a fractic^n. Thus an 
Anglo-Indian .speaks of two annas of dark hlocjcl (an octoroon), 
a femr-anna (quarter) crop, an eight-anna (half) gallop 

ANNA AMALIA (i73i>-i8o7), duehes.s of Saxe-Weimar, 
daughter of Charles I., duke of Brunswick-Wolfenhciitcl, was 
born at Wolfenhuttel on Oct. 24, 1730, and married Ernest, duke 
of Saxe-Weimar, 1756. Her husband died in ilS^, leaving her 
regent for their infant son, Charles Augustus. She was a patroness 
of art and literature and attracted to Weimar many of the nK>.st 
eminent men in Germany. Wieland was appointee! tutor to her 
son, and the names of Herder, Goethe, and Schiller shed an 
undying lustre on her court. In 1775 she retired into private life, 
her son having attained his majority. In 1788 she .set out on a 
lengthened tour through Italy, accompanied by Goethe. She died 
on April to, 1807. A memorial of the (hjchess is included in 
Goethe's works under the title Zum Andcnken der rUrstin Anna- 
Amalia. 

See F. Bornhak, Anna Amalin, Herzogm von Snxe-Weimar-Ehenach 
(i8Q2). 

ANNABERG, a town in the Land of Saxony, Germany, in 
the Erzgebirge, 1,894ft. above the sea, 18 m. S. by E. of Chem¬ 
nitz. Pop. (1939) 19,021. The Annenkirche (1499-1525) ix>s- 
sesses fine sculptures and early i6(h century works of art. Anna- 
berg, together with the suburb of Buthholz, is the chief seat of 
the braid and lacc-making industry in Germany, and makes card¬ 
board boxes, buttons, silk goods, etc.; the industry was intro¬ 
duced here by Barbara Uttmann in 1561, and further developed 
by Belgian refugees, who settled here in 1590. The mining of tin, 
silver and cobalt has now ceased. 

ANNABERGITE, a mineral consisting of a hydrous nickel 
arsenate, Ni3(As04)2 4-8Hz0, crystallizing in the monoclinic sys¬ 
tem. Crystals are minute and capillary and rarely met with, the 
mineral occurring usually as soft earthy masses and incrusta¬ 
tions. A fine apple-green colour is its characteristic feature. It 
was long known under the name nickel-ochre; the name anna- 
bergite being from Annaberg in Saxony, one of the localities of 
the mineral. • 

ANNA COMNENA (1083-1 148), Byzantine historian, 
daughter of the Emperor Alexius I (Comnenus). She was care¬ 
fully trained in the study of poetry', science and Greek philosophy. 
She united with the Empress Irene in a vain attempt to prevail 
upon her father during his last illness to disinherit his son and 
give the crown to her husband, Nicephorus Bry-ennius. She then 
conspired to depose her brother after his accession; and when 
her husband refused to join in the enterprise, she exclaimed 
that “nature had mistaken their sexes, for he ought to have been 
the woman.” The plot being discovered, Anna forfeited her 
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irroperty and fortune. Shortly afterwards she retired into a con^ 
\ent and eniplo\ed her leisure in writing the Alexiad —a history', 
in Greek, of her father's life and reign (1081-1 itS), supple¬ 
menting the historical work of her husband. It is rather a family 
panegyric than a scientific bi.story. 

In addition to her political activities and W'ork as historian, 
.Anna studied medicine. She was physic ian in chief of a io.cxjo- 
hed hospital in Constantinople, kept accurate records of her pa¬ 
tient^. and wrote a treatise cm gout. 

Hint iix.RAriiN .—Editions in Bonn Corpus Scriptorutn Hist. Hyz., by 
J Srhojun and .\. Boifferscheid (i8.(q- 7K>, with Du Cange’s valuable 
eommentarv; and Tetd»ncr series, by A. Reifforscheid (188.4). See 
also (iibhon. Decline and Fall, eh. 48; Finlay, Hist, of Greece, iii. jjp. 
5,>. 128 (1877). 

ANNA LEOPOLDOVNA, sometimes called Anna Car¬ 
lovna 11718-1746). duchess of Brun.svviik, regent of Russia for a 
lew months during the minority of her son Ivan, was (he daughter 
of Catherine, si.stcr of the empress Anne, and Charles Leopold, 
duke of Mecklenburg-Schwerin. In 173(7 .she married I’rince 
Antony Ulrich of Brunswick-Wolfenhiittel, son of Ferdin.'ind 
Albert, duke of Brunswick, and their son Ivan W'as adopted in 1 740 
by the empress and pnx laimed heir to the Russian throne. A few 
days after the proclamation the empress died, leaving directions 
regarding the sucaes.sion and a[)j)oiniing her favourite F>nest 
Biren, duke of Courland, as regent. Biren was detested by the 
Russian }>eople, and Anna assumed the regency. In Dec. 1741, 
Elizabeth, daughter of Teter the Great, excited the guards to 
revolt, overcame the slight opposition (hat was offered, and was 
proclaimtal empress. Ivan was thrown into pri.son, where he soon 
afterward.s perished. Anna and her hu.sband w'ere banished to a 
.small island in the river Dvina, where on March 18, 174O, she died 
in childbed. 

ANNALISTS, writers of annals (annales, chronicles, properly 
year-books); a name commonly given to a group of Roman writ¬ 
ers to whom is due the formation of the conventional history of 
Rome from the earliest times. It i.s alleged that from the Ixjgin- 
ning it was customary to k(*ep a record of all import tint events; 
that the.se records, restored as far as jncssihle after the Gaulish 
invasion, were continued down to the pontificate of T. Mucius 
Scaevola; and that the 80 fiooks of the annales maximi embodied 
the sub.stance of them. In modern times, great and well-founded 
doubt has been expressed as to the age and accuracy of these 
supposed chronicles. 

The oldest annalLsl.s, from the time of the Se('ond Puni(' War, 
used such public records as they could find, supiilcmcnting them 
with family traditions and, in all probability, filling gap.s largely 
from their owm or their Greek preceptors’ imaginations, since 
Rome seems to have been extraordinarily poor in sagas and myths 
of all kinds. In course of time a sort of orthodox pseudo- 
tradition grew' up conr(*rning the earliest history’ of Rome 
(ef. Evander; Romulus), The annalists may be divided into two 
groups, the earlier, from Fabius Pictor iq.v ) to Pi.so, being, on 
the evidence of Cicero (de ornt., ii, 53) very plain and una¬ 
dorned in style, while the later, mo.slly of the time of Sulla, were 
more literary and rhetorical. Coelius Antipater (sec Ixdow) seems 
to mark the turning-point; he had, says Cicero, little learning 
and no great stylistic ability, but he polished his work as well 
as he could. Some of the chief names arc as follow.s: Q. Fabius 
Pictor and L. Cincius Alimentus, contemporaries of Hannibal, 
w’ho took the latter prisoner; both wrote histories of Rome from 
the foundation to their own day, and both wrote in Greek. M. 
Porcius Cato (g.v.) who wr(^le in Latin; L. Cassius Hcmina] 
about 146 B.C.; L. Calpurnius Piso Censorius Fruci, con.sul 133 
B.c. It is noteworthy that Livy thinks him less trustworthy 
than Fabius, and that he is often cited for details plainly ficti¬ 
tious (c/. Piso). Of the later group Quintus Claudius Quad- 
rigarius (about 80 b.c.) wrote a history, in at least 23 books, 
which began with the conquest of Rome by the Gauls and went 
down to the death of Sulla or i)erhap.s later He was freely used 
by Livy in part of his work (from the sixth book onwards). A 
long fragment is preserved in Aulus Gellius (ix. 13), giving an 
account of the single combat between Manlius Torquatus and 
the Gaul. Hi* language was antiquated and his style dry, but his 
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Wfjrk wa> corisick'n-d important. Valerius Antias, a younger con- j 
icmfxjrary oi (^uadrigarius, wrote the history of Rome from the j 
earliest limes, in a voluminous work (onsi.sting of 75 hooks. He | 
is notorious for his wilful exaggeration, both in narrative and j 
numerical statements. Nevertheless, Livy at first made use of | 
him as one of his chief authorities, until he hetarne convincetl of j 
his untrusfworthiness. Litinius Marer (died wdio has been I 
called the last of the annalists, wrote a voluminous work full of 
rheforii and of aulhorities anything hut certainly atithentic. Hav¬ 
ing been convidefl of extortion, he committed suicide (Cicero, 
/)r i. j, Ihutns, O7; I'lutarch. Cinro, <>). 

The writers mentioned ilealt wiih Roman history as a whole; 
some of the annalists, however, (onlined themselves to shorter 
periods, d’hus, L, Caelius Aniipater (about uo) limited himselt 
to the Second I’unic W'ar. He was regartlefi as the most cand’iil 
writer on the war with Hanriil);d, and one vvlio did not allow him¬ 
self to !»<• blind<-d by partiality in <onsidering the evid<‘nce of 
other writers (C'icero, Di: Onjlurc, ii. i : }. Livy made great u.si* of 
him in his third decade. Semiironiu.s A.sellio (about 100 it.c. t 
military tribuiu* of Seijeio Afriianus at the siege of Nuinanlia. 
tomposed Krrutn Cirstatiiin lAhri in at least 1.4 books. As he 
himself look part in the events he de.^cribes, fiis work was a kind 
<»f memoirs He was (he lirsl of his dass who r-ndeavoiired to 
Iran' the (arises of events, in.slead of (onteiiling himself with a 
b.aic statement of fails. L. Cornelius Sisenna (ii()-()7>, wrote 
biroks on the [leriod between the Soi i.il War and the dir I at or- 
ship of Sulla. .His work was i{nnmeiided by Sallust {Jii\\nrt}ia, 
(JS). who, however, blamt's him for not speaking out sullit ienlly. 
Ciiero remarks upon his fondness for arthaisnis {Brutus, 74. 

Sisenna also traiislali'd the (ales of Aristides of Miletus. 
'I'he autobiography of Sulla may also be mentioned. 

|{iHMoGKAi’UY.— nisU)ri< uriim Komanorum Fraiitnoila (/.ss,;). Srr 
ala) Fragments in II. I’eter, ttisloriiDrum Komnnorum Kiliijuiur { 1.S70, 
loot)), and Rome, (ancient) ud. Un., sedion “.Autlioiitie-,,” and 

Livy, where the use made* ol itie annalists l)\ the liistorian is di-cie-sed. 
I’auly-WiSJiOWa, Rralrtu \I lopndir, art. “Annates”; the histories c)i 
Rcitnan Literature bv 'rtnificd-Sc liwube anil Sc han/-lIo.siiis (Inbl.) 

(H.j.K.) 

ANNALS, a concise historical record in whirh events are 
arranged ihronologically, year by year {aniuilcs, from atnius, 
a year) 'l'lu‘ chief sources of information about the annals of 
anr it'id Rome* are two jussages in Cicero {Dc Onitorr, ii. i 5:;) 
and in Servius {ad Acu., i. .174) whic h have lieen the subject 
of much discussion. Cicc-ro states that frenn the earlic'sl jieriod 
down (u the jionliluate of rublius Min ius Scaevola {r. 141 lev ) 
it w'as usual lor the pontifex maxinui.s to record on a white tablet 
{album), which was exhibited in an o[»cn jilace at his house, so 
that the pc'ople might read it, tirst, the name of the consuls and 
other magistrates, and them the noleworthy events that had 
occurred during tlie year {par siu^ulas dias, as Servius says), 
'rhese records were called in Cicero’s lime Aunalas Maximi. The 
nature of the distinction betw’een annals and history is a sulijecl 
that has received more* attention from critics than its intrinsic 
imj)ortatuc deserves. The basis of di.se us.sion is furnishi-d chietly 
by the abovc‘-<|uolec! passage from Cicc-ro. and by the common j 
division of the work of Tacitus info Aftualas and Ilistariaa. Aiilus I 
(lellius, in the Noctas /l///Vc;e (\-. 18), (juotes the grammarian ' 
Verrius I'laccus to the effect that history, according to its i 
etymology (ioropae, inspicara, to incjuirct in person ), is a record 
of events that have come under the author's own observation, 
while annals are a record of the events of earlier times arranged 
according to years. This view- of the distinction seems to be 
borne out by the division of the work of Tacitus info the 
Ilistoriaa, relating the events of his own time, and the Anualts, 
containing the history of earlier periods. It is more than ques¬ 
tionable. however, whether Tacitus himself divided his work under 
these title.s. The jirobability is. either that he called the whole 
.bmo/cx, or that he used neither designation. 

It\ the middle ages, when the order of the liturgical feasts was 
partly determined by the date of Easter, the custom was early 
established in the Western Church of drawing up table,s to 
indicate that date for a certain number of years or even centuries. 
These Paschal tables were thin books in which each annual date j 


was sefiarated from the next by a more or less considerable blank 
.^pace in which the important events of the year were briefly noted. 
Among the Anglo-Saxon.s the c ompiling of these annals was begun 
;it the end of the 7th century. Introduced by missionaries on the 
cemtinent, they were augmented and continued, especially in the 
kingdom of Austra.sia. In the c^lh century, during the great move¬ 
ment termed the Carolingian Renaissance, these annals became 
the usual form of contemporary history; it sulVices to mention 
the Annalas Einhardi, tlie Afntalas Laurasharnanscs (or ”of 
Lor.sch”). and the Anualas S. Bartini, offu ially compiled in order 
to preserve the memory of thi^ more interesting acts of Charle¬ 
magne, his ancestors and his successors. Arrived at this stage 
of development, the annals now- began to lose their primitive 
( harai tt-r, and henceforw-ard bec ame more and more indistingui.sh- 
able from the chronicles. 

In modcrii literature the title annals has been given to a large 
number of .standard wairks which adhere more or less strictly to 
the order of years. The best known are the Annalas Ecclasiastici, 
written by Cardinal liaronius as a rejoinder to and refutation of 
(he Ilistoria acclasiastica or “Centuries” of the Protestant theo¬ 
logians of Magdeburg (Rome, i7SS-(j3; liaronius's work stops at 
the year 1107). I’rom (he Kjlh century on tlie annahstu; form has 
been again enqiloyeci, either to preserve year by year the memory 
of pas>ing events {Annual Banister, A}inuaira da la Bevua das 
Jaux nuniJas, The Yaar's i)i Classiaal Stadias, etc.) or in 

willing the history of oliscurt; mediaeval [jeriods (Jahrhiialiar dar 
dauisihan (iaschialita , Richtc-r’s Raichsannalan, etc.). 

ANNAM, the central slate in French Indo-(”hina (q.v.), 
oceuiaes a long coastal strip bi'tween Tonkin and Cochin-China, 
and i.s bordeieil on the east by the South China sea and on the 
wc-st by L.ios, from schich it is .soparaled bv the Annamile c<ir- 
dillera. It i.s nearb' cSoo mi, long .and has an area of 56,(48() si].mi. 
Population in was 5,67/),000. of whom 4,(}.S5 were Euro- 

[)ean ( ica’Iians. 'I'he fi-rlile rii e-growing jilains of northern Annam 
are a continuation of southern 'Ponkin, but the mountains are 
(lose- to the sea in (he central and southern parts of the lountrc'. 

'I'he country is traversed longitudinally by the Annandle eor- 
r ; . 5 . —. T.-i diilera which extiauis south from the high 

mass of Laos and bends eastward, just as 
(he cordillera of Purma bend.s westward, 
i r' i 'i 1' ’ under the inlluerua- of tlie ("'ambodian 

I' ' ‘ block between them. A gr.anitic .axis is 

'' *I''fiked by ancient rocks; wliiih again 

have Devonian or Carlioniferous lime- 
stone on their flanks, and there are nar- 
A* I ^fnps of newer rock along the east 

W coast, while the granitic rocks form most 

" of the south coast and some vulcanicity 
_' A _ is indicated. The dissection of the cor- 

/:r| ■dillera by rivers has iiroduced the general 
form of a high axis with high coastward 
11 projecting buttresses that separate .suc- 
..A cessive valley.s and actually reac h the 

coast here and there. Rroadly, the lower 
fhc rivers are often conseejuent, 
An ANNAMITE comedian ' ‘‘f ^ight angles (0 the high axis, but 

OF TONKIN. iNDo-cHiNA. (hcv havc workcd back into the cordillera 
ATTIRED IN STAGE COS- and luivo subscqucnt, or longitudinal, sec- 
lions parallel to the axis. As a result of 
dissection there are fragments of chains in the north and larger 
plateaux in the .south, and some high peaks (Pu Hak, 6,560 ft., Pu 
Atwat. S.200 ft., Mother and Cliild, 6.SSS ft.) delimited hy deep 
valleys. The general .slope to the east i.s far sharper than that to 
the we.st, and the rivers are .short, with courses broken by many 
rapids. The different [xirts of the coastal zone are linked by cobs 
such as the A,s.sam Gate (390 ft.) in the north, the Col des Nuages 
(1.540 ft ) in the centre and the Deo Ca (1.310 ft.) in the south. 
Aixirt fre^m the fine Tourane bay the coast has little shelter; it is 
low and flat to CayK* Mui-Dong. which stands out ; beyond this it 
remains flat and alluvdal southw’ard to Cape Chu May. South 
again it is more irregular, and very' irregular in the far south, 
but the bays there are too oi^en to offer good anchorage. 
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Annam has a southwest monsoon from May to October and a 
northeast monsoon from November to about March. The former 
brings most of the year’s 40-S0 in. of rain to the hill regions and 
northern Annam, but the northeast monsoon is most productive 
of rain in the central coastal region, particularly around the capi¬ 
tal, Hue (q.v.}. Typhoons are common and violent, constituting 
a great menace to shipjMng and causinc; loss of life and property 
in coastal regions. Most of the population resides close to the 
coast, where the temperature is usually between 75° and 95“ F. 
with temjx-ratures over 100” not infrequent. The hill station of 
Dalat, about 4.600 feet in ele\'ation, has average temperatures of 
65“ to 75° and occasional frosts. Tcm|x*rate zone fruits and 
vegetables grow near Dalat, while scenery and recreational facili¬ 
ties combine to make it a most attractive spot. 

Rice is the chief crop in Annam as elsewhere in mon.soon Asia, 
being cultivated particularly in the northern plain and in the 
small deltas and plains along the coast. In the north two crops 
are grown ^X'r year, Coffta* plantations are common in the north, 
while Trench-owned lea and rubber plantations occupy consider¬ 
able areas in the plateaus of the centre and south. Maize, to¬ 
bacco, cotton and sugar cane are the other chief crops. Some raw 
silk is produced but not enough for local weavers. Dyes, sticklac, 
si)ices and a variety of gums and resins arc among the forest 
products. Most of the area is heavily forested and there is a 
large lumber industry, road building in recent years having made 
additional areas exploitable. \’inh on the northern ]dain is the 
chief indu.strial city, having a large match factory, important 
railway shoj)s and minor handicrafts. Annam's mineral production 
is much less than that of Tonkin. About 5,000 tons of iron ore 
and 3.000 tons of ferromanganese were i)ruduced annually prior 
to Japane.se occupation in i(^ 40-4T, but there was little or no ex¬ 
ploitation of the numerous known depo.sits of chrome, tin, zinc, 
lead, antimony, phosjjhates and bauxite. There was a small pro¬ 
duction of cfjal. TisJ)ing is an important irniustry both along the 
coast and in numerous streams, and j)rovides a mainstay of the 
diet. Dense forests contain a wide variety of large and small 
game, including elephants, tigers, guar, wild boar and deer. 

The Trans-lndo-China raihvay connects Saigon and Hanoi, and 
thus runs the entire length of Annam, usually skirting the coast 
to avoid the mountains and pa.s.^es tlirough the most densely pop¬ 
ulated areas. A good highway parallels it, while recently-con¬ 
structed roads cross the mountains to the Mekong river, where 
ferries make connections with the Siamese highway .system. The 
jjort of Tourane with a population of about 25,000 is normally 
visited by two ships per month engaged in international trade, 
in addition to numerous small coastal vessels. At Nhatrang there 
is an Oceanogra[)hic iristitute with collections of fish from the 
atolls of the South China sea. 

Annam is ruled in theory by its emperor, assisted by the 
"comat’’ or secret council, com|)osed of the ministers of the in¬ 
terior, finance, war, ritual, justice and public works nominated by 
himself. The l-'iem h resident superior, at Hue (pop. 17,0001, is 
the virtual ruler and advises the ernfxror with the help of a coun¬ 
cil (conseil dc protectorat). Local administration is in the hands 
of mandarins chosen by competitive examination. In the province 
of Tourane a French tribunal alone exercises jurisdiction, but it 
administers native law where natives are concerned. Outside 
this province native tribunals are maintained. The Annaniile 
village is self-governing. It has its council of notables, forming 
a sort of oligarchy which, through the* medium of a mayor and two 
subordinates, directs the interior affairs of the community— 
policing, recruiting, the assignment and collection of taxes, etc.— 
and has judicial power in les.s important suits and crimes. More 
serious cases come within the purview* of the an^sat, a judicial 
auxiliary of the governor. An as.sembly of notables from villages 
grouped together in a canton chooses a cantonal representative, 
who is the mouthpiece of the {X'oplc and the intermediarj' be¬ 
tween the government and it.s subject.s. The direct taxes, which 
go to the local budget of Annam, consist primarily of a poll-tax 
levied on all males ov’er 18 and below 60 years of age, and of a 
land-tax levied according to the quality and the produce of the 
holding. Native collaboration in administration is secured to a 


c'on.siilerable extent. A chamber of representatives of the people 
was cstabli.shcd in 1926. Education is both French and Franco- 
Annamite and is con.siderably developed. 

History.—The ancient tribe of the (iiao-Chi, on the confines 
of .south China and in what is now Tonkin and northern Annam, 
are regarded by the Annamites as their ancestors, and tradition 
ascribes to their first rulers descent from the Chinese imperial 
family. These sovereigns were succeeded by another dynasty, 
during whose rule, at the end of the 3rd century n.c.. the 
Chine.se invaded tht* country, and eventually established there a 
supremacy destined to last, with little interruption, till the loth 
century A.D. In 968 Dinh-Ro-Lanli succeeded in ousting the 
Chinese and founded an independent <lynasty of Dinh. Till this 
[X*riod the greater jtart of ,‘\nnam liad been occupied by the 
Chams. a nation of Hindu civilization, which has left many monu¬ 
ments to testify to its greatness, but the encroachment of the 
Annamites during the next six ccnturie.s at last left to it only a 
small territory in the .south of the country. Almut 1407 Annam 
again fell under the Chinese yoke. In 1428 an Annamite general 
Le Loi sutieeded in freeing the country once more, and founded 
a dynasty which lasted till the end of the i8th century During 
the greater j)art of this period, however, the titular sovereigns 
were mere puppets, the real power being in the liands of the fam¬ 
ily of Trinh in Tonkin and (hat of Nguyen in southern Annam, 
whiih in 15t)S became .sejiar.ite j)rinci]»ality under the name of 
Codiin-China. Towards the end of the iSth century a rebellion 
overthrew* the Nguyen, but one of its members, Gia-long, by the 
aid of a French force, in iSoi acquired sway over the whole of 
Annam. Tonkin and C(»chin-China. This force was procured 
for him bv' Ligneau dc- Ifi'-haine, bishoj) of Adran, w-ho saw in the 
V)olitiral condition of Annam a means of estaldishing French in- 
tluenee in Indo-Chin.i. before lliis, in 1787. Gia-long had con¬ 
cluded a tre.aty with Louis X\T. whereby in return for a promise 
of aid lx* ((“dec! 'i'ourane and Pulo-ConcJore to the French. That 
treaty marks the beginning of ITeiuh influence in Indo-China 
((J.V.). Present-day Annam is considerably smaller than the 
Annam of history for both Tonkin and Cochin-China were made 
separate states by the* French. 

.SVe also Lc’granci de la Liraye, Notes liistoriques sur la nation anna- 
mite (j-saar*). IC. Sonihsth.iv, ('ours de Unislation el d'adtninistration 
annamites (iSc^Sj; C. CiosM-lin, I.'l'.mpirr d'Annaw (jgO/D- 

ANNAN, royal and .small burgh, Dumfriesshire, Scotland, 
ot» the Annan, ru-arly 2 mi. from its mouth and 15 mi. from Dum- 
fric's by the- L M S R. Pop. test. 193K) 3,916. There is a branch 
line* from Kirfli.-bridge and a r.iilw.iy viaduct one mile long crosses 
the Solway Firth to Port Carli.>ie (Cumberland). The river 
Annan is crossed ])y a stone iuiclge (1824) and a railway bridge. 
The Harbour Tru.st, const it tiled in i8()7, improved the shii){)ing 
accommodation, giving 15 ft. depth at high water spring tides. In¬ 
dustries include bacon-curing, distilling, sandstone quarrying, 
corn milling and nursery gardening, but the right of salmon fish¬ 
ing is the town’s chief asse t. Large marine; engineering works arc 
in the vicinitv. Roman remains exi.st in the neighbourhood. 

ANNA P'ERENNA, an old Roman deity of the circle or 
“ring” of the. year, as the name (per annum) clearly indicates. 
Her fe.stival, characterized by revelry and licentiousness, fell on 
the full moon of the first month (March 15), and was held at 
the grove of the goddess at the first milestone on the Via Fla- 
minia. Sacrifice was offered to her “that the; circle of the year 
might be happily completed.” This is all we know for certain 
about the goddes.s and her cult; but the name naturally suggested 
myth-making, and Anna became a figure in storic.s in Ovid 
(Fasti, iii, 523 ct srq.) and in Silius Italicus (viii, 50 et scq.). The 
coarse myth told by Ovid, in which Anna plays a trick on Mars 
when in love with Minerva, is probably an old Italian folk-tale. 

ANNAPOLIS, a city and seaport of Maryland, U.S.A., the 
capital of the state, the county .seat of Anne Arundel county, a 
pcjft of entry of the Maryland customs district, and the seat of 
the United States Naval academy; on the Severn river about 2 mi. 

I from its entrance into Che.sapcake bay, 26 mi. south by east from 

1 Baltimore and about the same distance cast by north from Wa.sh- 
ington. The population was 11.214 in 1920, of whom 2.954 were 
Negroes; 12,531 in 1930; 13.069 in 1940 by federal cen.sus. 
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Annapolis is one of the most picturesque and historically inter- 
eating cities of America. The grounds and buildings of the United 
States Naval Academy occupy a beautiful site of 200 ac. on 
the bonk of the Severn. On an elevation near the centre of the 
city stands the State House (1772) with its lofty white dome and 
pillared portico. Nearby arc the State Treasury, erected late in 
the 17th century for the house of delegates; and St. Anne’s Prot¬ 
estant Episcopal church, which was a State church in tlie later 
colonial days. A number of residences dating from the i8th cen¬ 
tury still stand, and colonial associations arc further preserved by 
the names of some of the princijxil strc*ets, such as King George’s, 
Prince George's, Hanover and Duke of Gloucester. 

St. John’s college (chartered 17S4 as a continuation of King 
William’s school, which had been founded by an act of the legisla¬ 
ture in 1696) occupies a campus of 2O ac. adjoining the grounds 
of the Naval Academy. One of the trees on the campus is believed 
to be over 600 years old. The main building, McDowell Hall, was 
built in the i8th century to be (he governor’.s mansion, and was the 
scene of many historic events. In i02i'> the college ac(]uired the 
Matthias Hammond House (or Harwood House), a beautiful 
example of the .southern Georgian architecture, and refurnished 
it as it was in 1774, to be kept as a museum. The college is a 
nonsc'ctarian institution for men. The state ofiers scholarships to 
students from each of the counties of Maryland and from the 
city of Baltimore. 

Annapolis was settled in 1640 by Puritan exiles from Virginia. 
At first it Wiis called Providence; later. Town at Proctor’s, Town 
at the Severn, and Anne Arundel Town; and in i6<)4 was named 
Annapolis, in honour of rrinces.s Anne, then heir to the throne 
of Great Britain. In the same year it was made (he seat, of the 
new (royal) government. It was incorporated in 170S. From the 
middle of the i8th century until (he Revolution it Avas noted for 
its wealthy and cultivatecl society, and had a considerable com¬ 
merce, until Baltimore, in 1780, became a port of entry. Cemgress 
was in session in the State Hou.se from Nov. 26 1783 to June 3 
1784; and it wa.s here that Wa.shinglon, on Dec. 23 17S3, resigned 
his commi.ssion as comniander-in-chief of the Continental Army. 
The “Annapolis Cujivenlion” of 1786 was a meeting to which all 
the State.swcre invited to .send delegates, to consider measures for 
the better regulation of commerce; but as only five States were 
represented (New York, I’ennsylvania, Virginia, New Jersey and 
Delaware), the delegaU's merely jiassed a resolution calling for 
another convention to meet in Philadeliihia the following year, to 
amend the articles of confederation; and it was this Philadelphia 
convention that framed the C’onslilution of the United States. 

ANNAPOLIS CONVENTION, a gathcTing of delegates 
from several States, of great impurUiiice in the movement for a 
federal convention to revi.se the articles of confederation. From 
early colonial days there had been differences of opinion between 
citizens of Maryland and Virginia relative to the juri^diction 
over the waters of Chcsaiieake Bay and the rivers common to 
both States. In March, 1785, commi.s.'^ioners representing Mary¬ 
land and Virginia met at Alexandria for the purjiose of arriving 
at some agreement for the regulation of trade upon these waters. 
After a session of four days they removed to Mt. Vernon where 
they finished drawing up a formal comjiact for joint control. On 
Dec. S, 1785, the adhesion of Maryland to the compact was laid 
before the Virginia Ugi.slaturc, which thereupon promptly an¬ 
nounced its approval. In the communication from the legi.slature 
of Maryland to tlie Virginia legislature, a propos;iI was made to 
invite commissitiners from all the States to meet for the purpose 
of agreeing ujion general commercial regulaiious. This led to 
the passage of the well-known re.solution of the \'ii‘ginia legislature 
(Jan. 2t, 1786) which appointed commissioners to meet such com¬ 
missioners as might be appointed by the other States in the Union 
to take into consideration the trade of the United States. In 
answer to this call, five States sent delegates to a convention to 
be held in Sept. 17S6, in the city of Annapolis, Maryland. The 
States represented at the Annapolis convention were New York, 
New Jersey, Pcnn.sylvania, Delaware and Virginia. The conven¬ 
tion formally oixmcd on Sept, ii, and adjourned on Sept. 14, 
1786, New jersey alone had been liberal in the matter of instruc- j 


tions. The delegates from the other States were given but little 
latitude as to their decisions. Because of these restrictions and 
also because less than half of the States were represented at 
Annapolis, it was soon apparent that the work of the convention 
could be merely of a preliminary character. On Sept. 14, the 
convention adopted an address framed by Alexander Hamilton 
which prepared the way for the federal convention of 1787. In 
a concluding paragraph, the delegates, “with the most respectful 
deference, beg leave to suggest their unanimous conviction, that 
it may essentially tend to advance the interests of the Union, if 
the States . . . would use their endeavors to procure the con 
currence of the other States, in the appointment of commissioners, 
to meet at Philadelphia, on the second Monday in May next, to 
take into consideration the situation of the United States.” 

See J. Elliot, Debates in the State Conventions (1854); K. M. 
Rowland, Life of George Mason (1892) ; G. Bancroft, History of the 
Forrnalion of the Constitution (1882); G. T. Curtis, History of the. 
Origin, Formation, and Adoption of the Constitution (i8';4); and 
H. J. Ford, Alexander Hamilton (1920). (C. C. Ta.) 

ANNAPOLIS ROYAL, Nova Scotia, capital of Annapolis 
county and till 1750 of Nova Scotia; on an arm. of the Bay of 
Fundy, at the mouth of the Annapolis river, gij mi. W. of Halifax; 
on the main Canadian Pacific railway, 63 mi. by steamer from 
Saint John, N.B. Pop. (1941) 782. It is one of the oldest settle¬ 
ments in North America, founded in 1605 by the French, who 
called it Port Royal. It was captured by the British in 1710, ceded 
to them by (he treaty of Utrecht in 1713, and renamed in honour 
of Queen Anne. Its harbour and surroundings make it a summer 
resort. Fruit is exported. 

ANN ARBOR, a city of Michigan, U.S.A., on the Huron 
river, 38m. W. of Detroit; the county-seat of Washtenaw county. 
It is served by the Michigan Central and the Ann Arbor railways 
and motor-coach lines. The population was 26,944 in and 
was 20,815. in 1940. Ann Arbor is the trade centre of a rich farm¬ 
ing and fruit-growing region. The river provides good water 
power, and there are substantial manufacturing industries. In 
1940, 51 establishments i)roduced commodities valued at over 
$15,000,000, including auto gauges and accessories, bearings, 
broaching machines, balers, cameras and scientific instruments. 
The University of Michigan iq,v.) is situated there, and brings 
to the city a transient pof)ulation of 18,000 or more in the course 
of the year. Catering to their needs gives employment, directly 
or indirectly, to a considerable part of the permanent population. 
As the university has few dormitories for men, and not enough 
for women, the single item of providing lodging for students 
deserves to be mentioned as a major industry. 

Ann Arbor was settled, laid out, and chosen as the county-scat 
in 1824; incorporated as a village in 1833; and chartered as a city 
11 1851. It was named in honour of Ann Allen and Ann Rumsey, 
wives of two of the founders. 

ANNATES, in the strictest sense of the word, the whole 
if the first year’s profits of a spiritual benefice which, in 
all countries of the Roman obedience, were formerly paid into 
he papal treasury (Lat. anmtae, from annus, year; also primitiae, 
first-fruits). This custom was only of gradual growth. It had 
its origin in the right of the bishop to claim the first year’s profits 
of the living from a newly inducted incumbent, of which the 
first mention is found under Pope Honorius (cl. 1227). The earhe.st 
records show the annata to have been, sometimes a privilege 
conceded to the bishop for a term of years, sometimes a right 
based on immemorial precedent. In course of time the popes, 
under stress of financial crises, claimed the privilege for them¬ 
selves, though at first only temporarily. Thus, in 1305, Clement 
V. claimed the first-fruits of all vacant benefices in England, 
and in 13 ig John XXII. those of all Christendom vacated within 
he next two years. In those cases the rights of the bishops were 
.ransferred to the Holy See, already regarded as the ultimate 
source of the episcopal jurisciiction; the more usual custom was 
for the poi)e to claim the first-fruits only of those benefices of 
which he had reserved the patronage to himself. It was from these 
claims that the papal annates, in the strict sense, in course of 
time developed. 

The system of annates was at no time worked with absolute 
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uniformity and completeness throughout the various parts of 
the church owning obedience to the Holy See, and it was never 
willingly submitted to by the clergy. Disagreements and dis¬ 
putes were not rare, and the easy expedient of rewarding the 
officials of the Curia and increasing the papal revenue by “reserv'- 
ing” more and more benefices was met by repeated protests, 
such as that of the bishops and barons of England (the chief 
sufferers), headed by Robert Grosseteste of Lincoln, at the 
Council of Lyons in 1245. The subject, indeed, frequently be¬ 
came one of national interest, as when Henry VIII (25 Hen. VIIT. 
c. 20 and confirming act) usurped the rights of bishop and pope 
by claiming the English annates for the crowTi. With the gradual 
transformation of the .system of benefices (cf. the classical work 
of Thomassinus, Vi’tus et Nova Eccles. Disciplitta, Part ii, i, 
xliv) annates as such fell into disuse. When they are levied to¬ 
day, it is only when new appointments that are not subject to 
propaganda are made and then only in strict conformity with the 
existing concordats or by the Bulls of Circumscription whereby 
a diocese is established. 

ANNATTO {(innttOy arnotto), a colouring matter produced 
from the .seeds of Bixa orcllaua (Lamily Bixacear), a small tree 
which grows in Central and South America. The seeds are sur¬ 
rounded with a thin coating of a waxy pulp, which is separated 
from them by W'ashiiig in water, passing the liquid through a 
sie\a‘ and allowing the suspeniled pulp to deposit. The water is 
then drained away and the paste dried, till it is a thick, stiff unctu¬ 
ous mass. In this state it has a dark orange-red colour and is 
known as “roll ” or ‘ lUig” annatio, according to the form in which 
it is f)ut up; wlien further dried it is called “cake” annatto. 
Annatto is much used hy South .American Indians for painting 
(heir bodies; among civilized communities its princi{)al use is for 
colouring butter, chee.se and varnishes. Tt yields a fugitive bright 
orange colour, and is u.sed alone, or with other dyes, in the dyeitig 
of silks and in calico printing. It contains a yellow colouring mat¬ 
ter, bixin, Ci(iH_7i02. 

ANNE (1003-1740), empress of Russia, .second daughter of 
Ivan V., Peter llie Oreat's imbecile brother, and Praskovia Sallui- 
kova. Her girlhood was passed at Ismailovo near Moscow, with 
her mother, an ignorant, bigoted tsaritsa of the old school, who 
ncglta ted and even haled her daughters. Peter acted as a second 
father to the Ivanovs, as Praskovia and her family were called. 
In 1710 he married Anne to Frederick William, duke of ('ourhind, 
who died of surfeit on his journey home from St. Petersburg 
(Leningrad). I'he reluctant young widow was ordered to pro¬ 
ceed on her way to Mittau to take over the government of Cour- 
land, with the Riis.sian re.sident. Count Peter Bestuzhev, a.s her 
adviser. He was subsequently her lover, till supplanted by Biren 
{(/.V.). Anne's residence at Mittau was embittered by the utter 
inadequacy of her revenue. On her acceptance of the Russian 
crown, as the next heir after the death of Peter II. (Jan. 30, 1730), 
she .subscribed to nine articles which would have reduced her from 
an ab.solule to a very lindted monarch. On Feb. 26 she made her 
public entry into Mo.scow under strict surveillance. On March 8 
a coup d’etai, engineered by a party of her personal friends, over¬ 
threw the supreme privy council and she was hailed as autocrat. 
Her government, though in many respects excellent, became at 
last universally unpopular. This wa.s due in the main to the out¬ 
rageous insolence of her all-powerful favourite Biren, who hated 
the Russian nobility and trampled upon them mercilessly. For¬ 
tunately foreign affairs and the army were in the able hands of 
two other foreigners, who thoroughly identified themselves with 
Russia, Andrei Osterman (f/.r.) and IJurkhurd Miinnich (q.v.). 
The chief political events of the period were the War of the Poli.sh 
Succession and the second' Crimean War. The former was 
caused by the reappearance of Stanislaus I.^szc7,ynski as a candi¬ 
date for the Polish throne after the death of Augustus II. (Feb. 
L 1733)- The interests of Russia would not permit her to recog¬ 
nize a candidate dependent directly on France and indirectly upon 
Sweden and Turkey, all three powers being at that time oppo.sed to 
Russia’s “system.” She accordingly united with Austria to support 

'Va.Mly Golitsuin’.s expedition under the regency of Sophia was the 
first Crimean War (1687-89), 


the candidature of the late king^s son, Augustus of Sax<^. So 
far as Russia was concerned, the War of the Polish Succession was 
quickly over. Much more important was the Crimea War of 
1736-30, which marks the beginning of that systematic stru^lo 
on the part of Russia to recover her natural and legitimate soutoero 
boundaries. K lasted four years and a half and cost her a hundred 
thousand men and millions of roubles, and, though invariably 
successful, she had to be content with the acquisition of a single 
city (Azov) with a small district at the mouth of the Don. Yet 
more had l>een gained than was immediately apparent. In the first 
place, it was (he only war hitherto waged by Russia against Turkey . 
which had not ended in crushing disaster. Munnich had at least 
dissipated the illusion of Ottoman invincibility and taught the 
Russian soldier that ico,ooo janissaries and spahis were no match, 
in a fair field, for half that number of grenadiers and hussars. In 
the second place the Talar hordes had been well nigh extermi¬ 
nated. In the third place Ru.ssia’s signal and unexpected successes 
in the Steppe had immensely increased her prestige on the Conti¬ 
nent. “This court begins to have a peat deal to say in the affairs 
of Europe,” remarked the English minister, Sir Claudius Rondeau, 
a year later. 

The last days of Anne were absorbed by the endeavour to 
strengthen the jiosition of the heir to the throne, the baby tsarevich 
Ivan, afterwards Ivan VL, the son of the empress's niece, Anna 
Leopoldovna, against the su|K*rior claims of her cousin the tsarevna 
Elizabeth. The empre.s.s herself died three months later (Oct. 28, 

1 740). Her last act was to appoint Biren regent during the infancy 
of her great-nephew. 

Anne w'as a grim, sullen woman, frankly sensual, but as well- 
me.'.ning as ignorance and vindictjvene.ss would allow her to be. 
But she had much natural good sense, was a true friend and, in her 
more cheerful moment.s, un amiable companion. Lady Rondeau's 
jiortrait of the empress shows her to the best advantage. 

See Lfttfrs from a Lady whp rvdded some years in Russia (i.e,, 
Lady Rondeau) (1775) ; Christoph Hermann Manstcin, Mimoires sur 
hi Rusdc (.Amsterdam, 1771; English edition, London, 1856); Ger¬ 
hard .Anton von Halem. Lrhrnssrhrcihung drs Fcldm. B. C. Grafen 
von Miinnich (Oldenburg, 1803); Claudius Rondeau, Diplomatic 
Dfspatchr.s from Russia, 1728-17:^0 (St. Petersburg, 1880-03); R. 
\is!)et Bain, The Pupils of Peter the Great (1807) ; also the chapter 
in his vol. vl. of the Cambridge Modern History (1925). 

ANNE (1665-1714), queen of Great Britain and Ireland, 
setond daughter of James, duke of York, afterwards James II., 
and of Anne Hyde, daughter of the isL earl of Clarendon, was 
born on Feb, 6 1065. As a child she resided in France with her 
grandmother, Henrietta Maria, and, on her death, with her aunt, 
the duchc.ss of Orleans, and returned to England in 1670. She 
was brought up, together with her sister Mary, by the direction of 
(.'harlcs IF, as a strict Protestant, and as a child she made the 
friendship of Sarah Jennings (afterwards duchess of Marl¬ 
borough). On July 28 1683 .she married {trince George of Den¬ 
mark, brother of King Chri.sfjan V'., an unpopular union politi¬ 
cally, but one of great domestic happiness, the prince and princess 
being Conformable in temper and both preferring retirement and 
(jufid lo life in the great world, Sarah Churchill became Anne’s 
lady of the bedchamber and intimate friend. All deference due 
to the princess’s rank was abandoned and the two ladies called 
each other Mrs. Morley and Mrs. Freeman. 

On Feb. 6, 1685, James became king of England. In 1687 a 
project of settling the crown on the princess, to the exclusion of 
Mary, on the condition of Anne’s embracing Roman Catholicism 
failed, and beyond .sending her books and papers, James appean 
to have made no attempt to coerce his daughter into a change ol 
faith, and to have treatcfl her with kindness. In any case the birti 
of his son, June 10 1088, made the religion of his daughters £ 
matter of less imixirtancc. Anne was not present on the occasion 
having gone to Bath. “I shall never now be satisfied.” Anne wtoU 
to Mary, “whether the child be true or false. It may be it i) 
our brother, but God only knows ... one cannot help having 
a thousand fears and melancholy thoughts, but whatever changei 
may happen you shall ever find me firm to my religion and faith 
fully yours.” In later ye.irs. however, she had no doubt that th 
Old Pretender was her brother. 
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During the evfntfi iinmcdiately prcreding the revolution Anne 
remained in seclusion I'hough forbidden by James to pay Mar>' 
a projected visit in the spring of iC>HS, she < orresi)onded with 
her, and was no doubt aware of William's [)lan.s. She refused to 
show any sympathy w-ilh the king after William had landed in 
November and wrote, with the advice of the Churchills, to the 
prince, dei hiring her approval of his action. Churchill abandoned 
the king on the r-ph, I'ririce (Jeorge on the .’5th, and when 
James returned (o Jamdon on the .:oth he found that Anne and 
h('r lady-in-waiting had esiaped from Whitehall. They arrived 
«»fi l)e( I at Notfiiighani, where the princess first made herself 
known and appointed .1 (oum il. .Sh(' returned to London on Dec. 
10, w'hen .she was at once visited by William. Subseejuently the 
I)('c laralion of Rights settled the sue (essiun of the crowti u[jon 
her after William and Mary and their children. 

Meanwhile* i\nne had sulfered a seri<*s of matern.d disa|>point- 
m«*nts. fietween 16.S4 and itt.s.s she had miscarried four times 
and given liirth to two children who dic*d infants. On July 24 
ii)S(). how'ever, the liirth of a son, William, created duke of 
(ilouc c-sIcT, wfio survivc*d his infancy, gave hopes tlial hi*irs to 
the throne under the Hill of Rights might he iorthi oming. H.iil 
Anne's happiness svas soon irnuhlcal hy ciuarrc*ls with the king 
and (jiiec’U. 

A((ordii)g to thc! Duchess of Marlborough the two .si.sters, "wdio 
had lived hitherto while .'ipart on extremely affc*c(ionalc; terms, 
loiind no enjoyment in each olhe-r's society. Mary talked too 
much for Anne’s comfort, and Anne loo little for Mary's satis- 
laclion. Hut money appear^ to have* bet'ii the first cause* of ill- 
ieeling. The granting away liy William of the* private c-state of 
James, nmounting to {.'.2.000 a year, to which Anne had some 
claim, was a grievance, and a motion brought forward in (he 
Ibuj.sc* to inc rc'a.se her c ivil list pension of /.to,000, which slie 
HI joyed in addition to £20.000 under her marriage- .‘icttlenienl, 
greatly disple.ased Willi.am and M.ary, who n*garclecl it as a plot 
Ic) make Amu* independent and the chief of a separate interest 
in the* stale*, 'riie Marlboroughs had bc-en active in the* affair and 
had beiu-tiled by it, the countc'ss (as .slie (hen was) re<c*iving a 
pension of /i,ooo. At the close* of ifioi Anne had dc*clared hc*r 
approval of the* naval (*xpedi(ion in favour of her lather, and 
e xpressed gric*f at its failure. The same year the breach bct\vc*c*n 
I 111* niv al si.sters was made* final by (he clisrnis.sal of Alarlborough, 
justly suspected of Jacobite intrigues, from all his appointments. 
.Anne took the part of hi'i* lavourili*s with grc'at zeal against the* 
court, though in all jirobabilily unaware of Marlborough’s trea¬ 
son; she* retuseci (0 part with the duilic*ss, and retired with Lady 
Marlborough to (he diikt* of Sonu*rset's ri*sich‘tuc* at Sion House. 
Anne* was now in disgrace*. In May, Marllioroogh was arn*slc*d on 
a charge ot higli treason which subsi*c]uently broke down, and 
Amu* persisted in regarding his disgrace as a jiersonal injury to 
he rself. In Aug. itx;.',. however, the two sisters were temporarily 
reconciled, and on (he* occasion cif Mary’s last illness and cle.ith 
Anne .showed an atteclionaU* consideration 

'I'lu* de.ith of Mary wi*aki*nc*cl William's position and made it 
iu'c»*ssary to lultivale good relations with the princess. She was 
now treated with every honour and civility, and tmally established 
with hcT own court at St. Jamc*s’s Lal.ue. At the same time Wil¬ 
liam kept h<*r in tiu* background and refrained from appointing her 
regent during his abseiui*. In March ifupq aftc*r the reinsciteinent 
of Marlborough at court .Anne gave hc'r support to William's 
government. Meanwhile*, since the birth of the duke of Cilouccs- 
ic*r, the princess h.id e.vjHrietuc*d six more mi>earriages. and had 
given birth to two chilclren who only survived a few hours, and 
(he last matcTnal hope flickered out on the death of the young 
prince* on Jiilv :() 1700. In dc*faijlt of he r own issue. Anne's per¬ 
sonal choice* would probably have iiulinc'd at this time to hc*r own 
lamily at St, (Jermain.s, but she acejuieseed in the act of Setlle- 
inenl in 1701 and the* .substitution of the Hanoveri.in branch. 

On March H 170.’. Anne* became, In* King William's death. 
(|uec*n of Lireat Hritain, being crowned on April Her reign 
was destined to lie one of the most brilliant in the annals of 
Kngland 

In her first speech to Harliament. like George 111 afterwards. | 


Aime declared her “heart to be entirely English.” words which 
w’ere resented by some as a reflection on the late king, A min¬ 
istry. mostly Tory, with Godolphin at its head, was established. 
She obtained a grant of £~oo,ooo a year, and hastened to bestow 
a [lension of /ioo,ooo on her husband, whom she created general¬ 
issimo of her forces and lord high admiral, while Marlborough 
obt.iincd the Garter, with the captain-generalship and other 
prize's, including a dukedom, and the duchess w'as made mistress 
of the robes with the control of the privy purse. 

The quec-n showed from the first a strong interest in church 
mriKc-rs. and declared her intention to keep church appointments 
in h r own hands. 

She (letesfed equally Roman Catholics and dissenters, showed 
a strong leaning towards the high-church party, and gave zealous 
.support to the bill forbidding occasional conformity. In 1704 .she 
announced to the Commons her intention of granting to the 
church the Crowm revenues, amounting to about /16.000 or 
£17,000 a year, from tenths and first-fruits (paid originally by 
the clergy to the* Tope, but appropriated by the Crown in 1534), 
for the increase of poor livings; hcT gift, under the name of 
“Quec*n Anne’s Bounty,” still remaining as a testimony of her 
piety. This d<*votion to the church, the strongest of all motives 
in Anne’s conduct, dictated her hesitating attitude towards the 
(wo gri*al parlic-s in the state, d'he I’ories had for this reason 
ht*r pc-r.Mcnal preferc*nce. while* tlu* Whigs, who included her power¬ 
ful favourites (he Marlboroughs, identified their interests with 
the war and its glorious sucre.^^es, the fjueen slowly and unwill¬ 
ingly. liul inevilaldy, gravit.iling towards the latter. 

In 1704 Amu* aic|uii*su*d in the resign.ation of Lord Notting¬ 
ham. the lc*adc*r of (he* hit^h Tory jiarty. In the same year the 
great victory of Blenheim further eon.solicJatccl the power of the 
Whigs and increased the inlluence of Marlhorough, but she long 
ri'si.^led the intluence and elaims of the Junta, as the Whig leaders, 
Somers, H.ilifa.v, Orford, Wharton and Sunderland, w’ere named. 
Marlborough's .suceessivi* v ieloric-s, and the fac tious condut t of 
the Tories, who in Nov. 1705 moved in rarliament that (hi* 
Elect ri*.ss Sophia .‘-houhl be invited to England, drove Anne far¬ 
ther to the .side of the Whigs. But she oiiposcd for some time the 
inclusion in the government of Sunderland, yielded, after a .strug¬ 
gle, atid only to the appointment of Whigs to bishoprics. In 1708 
slit* was foried to dismi.ss Harley, w'ho, with (he aid of Mrs. 
Mashani, h.'icl been intriguing against the government and pro¬ 
jecting the creation of a third party. Abigail Hill, Mrs. Masham, 
a cousin of Iht* dmhe.ss of Marlborough, had been inf ro(lui (*d by 
the l.itli*r as a juior relation into .Anne’s servace. while still priiuc-ss 
of Dc-nmark. The ejueen found rc*li<*f in the quiet and resjieetful 
demeanour of her attendant, ;ind gradually came to prefer her 
society to that of the termagant and tempestuous duchess. In the 
summer of 1707 (he duchess discovered to her indignation that 
her protegee had already undc-rmined her influence with the 
quei-n. and had become the instrument of Harley's intrigue. 

Even after his retirement. Harley remained Anne's secret 
adviser and supporli*r against the faction and (he duchess never 
regained her former inlluence The inclusion in the cabinet 
of Somers, whom she especially disliked as (he hostile* critic of 
Prince George’s Admiralty administration, was the subject of 
another prolonged struggle, ending again in the queen’s submis¬ 
sion after a futile ap^K-al to Marlborough in Oct. 1708, to which 
she lirought herself only to avoid a motion from the Whigs for 
the removal of the prince, then actually on his deathbed. He died 
Oct. .tS But no reconciliation with the duchess took place. The 
queen showed her antagoni.sin to the Whig administration on the 
occasion of the prosecution of Sacheverell, She was pre.scnt at 
his trial, and gave him. immediately on the expiration of his .sen¬ 
tence, (he living of St. Andrew's, Holborn. Subsequently the 
duchess, in a fined interview which she had forced upon the queen, 
found her tears and reproaches unavailing. The fall of the Whigs 
followed. 

The queen rejoiced at being freed from what she called a long 
captivity, and the new Parliament was returned with a Tory 
majority. On Jan. 17 1711, in spite of Marlborough’s efforts to 
ward oft the blow, the duches.s was com[x?lled to give up her key 
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of office. The Queen was now able once more to indulge in her 
favourite patronage of the church, and by her influence an act 
was passed in 1712 for building 50 new churches in London. 
Later, in i 7 M' approved of the Schism Bill. She gave strong 
support to Harley, now earl of O.xford and lord treasurer, in the 
intrigues and nt'gotiations for jieace. To break down the opjx)- 
sition to the terms of the peace of Utrecht Marlborough was dis¬ 
missed on the 31st from all his emidoyments. while the House of 
lairds was “swamped ’ by Anne’s creation of i 2 peers, including 
Mrs. Masham’s husliand. The Queen's conduct was generally 
ai>proved, for the nation was now violently aih'erse to the Whigs 
and war party; and the jieace of I’trecht was tinally signed on 
March 31 1713, and proclaimed on May 5 in London. 

As (he Queen'.s reign drew to its close, rumours were rife on (he 
subject of the succession to the throne. Both Oxford and Boling- 
broke were in communication with the Pretender's party, ami on 
July 27 Oxford, who had gradually lost influence and ciuarndled 
with Bolingbroke, resigned, leaving the su[ireme power in the 
hands of Bolingbroke. Anne herself had a natural feeling for her 
brother. On March 3 1714 James wrote (t> Anne, Oxftird and 
Bolingbroke, promising, on the condition of his recognition, to 
make no further attempts against (he (Jueen’s (lovernment; and 
in April a rejiort was circ ulated in Hollaiul that Anne had .secretly 
determined to associate James with Jier in (he Oovernment. The 
wish ex])ressed by the Whigs, that a member of the electoral 
family should be iiuiled to England, had already arouscal the 
(Jueen's indignation in 170S; and now. in 1714. a writ of .sum¬ 
mons for the electoral prince as Duke of Cambridge having lieen 
obtained, Anne forbade the Hanoverian envoy, Baron Schiitz, 
her presence, and declared all who .supported the \)roject her ene¬ 
mies; while to a memorial on the same subject from the Electre.ss 
Sophia and her grandson in May, Anne replied in an angry hater. 

These demonstrations, how’cc'cr, were the outcome merely of 
her intense dislike of any “successor,” “it being a thing I cannot 
bear to have any suc cessor here though but for a week”; and it 
is certain that religion and political wisdom kept Anne linn to the' 
ITotestant succc'ssion. A proclamation was issued (Junt^ 23) for 
(he apprehension of James. On April 27, Anne gave a solemn 
assurance of her fidelity to the Hanoverian .succession to Sir 
William Dawes, Archbishop of York; in June she sent Lord 
Clarendon to Ilanocer to satisfy the elector. 

The sudden illness and death of the Queen now’ frustrated any 
schemes which Bolingbroke or others might have been contem¬ 
plating. Anne was seized with fatal illness on retiring from a 
council meeting at two o’clock in the morning. The final ac I of 
her life wais to secure (he Revolution settlement and the Protes¬ 
tant succession. During a last moment of returning <onsciousness. 
she placed the lord treasurer’s staff in the hands of the Whig duk(‘ 
of Shrewsbury, and measures were immediately taken for a.ssur- 
ing the succession of the elector. Her death look place on Aug. i. 
She was buried on the south side of Henry VJl.’s chapel in West¬ 
minster Abbey, in the .same tomb as her husband and children. 
The elector of Hanov’er, George Loui.s, son of the Electres.s 
Sophia (daughter of Elizabeth, daughter of James 1 ,), peacefully 
succeeded to the throne as George I. (q v.). 

According to her physician Arbuthnot, Anne's life was 
shortened by the “scene of contention among her servants. I 
believe sleep was never more W’clcome to a weary traveller than 
death was to her.” 

By character and temperament unfitted to .stand alone, her life 
had been unhapiiy and tragical from its isolation. Separated in 
early years from her parents and sister, her one great friendship 
had proved only baneful and ensnaring. Alarriage had only 
brought a mournful .series of infant funerals. Constant ill-health 
and suffering had darkened her career. The claims of family 
attachment, of religion, of duty, of patriotism and of intere.st. 
had dragged her in opposite directions, and her whole life had 
been a prey to jealousies and factions which closed around her at 
her accession to the throne, and surged to their height when she 
lay on her deathbed. The modern theory of the relations between 
the sovereign and the parties, had not then been invented; and 
Anne, like her Hanoverian successors, maintained the struggle, 


though without success, to rule indei^ndently, finding support in 
Harh'v. Her motive lor getting rid of the Whigs was not any 
real dislike of their administration, l)ut the wish to escape from 
the domination of the parly', and on the advent to power of the 
Tories she carefully left some Whigs in their employments, wdth 
the aim of breaking up the party system and acting upon what 
w’as called “a moderate scheme. ” 

Anne was a woman of small ability, of dull mind, and of that 
kind of ob.stinacy which accompanies weakness ol character. 
According to (he duchess .she had “a certain knack of sticking 
to what had been dictated to her to a degree often very tlis- 
agreeable, and without the least .sign of understanding or judg¬ 
ment."* “I desire you would not have so ill an opinion of me,” 
.‘Vnne writes to O.xford, “a.s to think when I have determined 
anything in my mind 1 will alter it."’' Burnet eon.sidered that 
“.she laid down the .splendour of a court loo mueh,” which W’a.s 
“as it were aliandoned.” She diiual alone after her husband s 
death, but it was rejmrieii by no means abstemiously, the royal 
family being characterized in the lines; — 

King William thinks all, 

(Jiieen Mary talks all, 

J'rince Georgt' drinks all, 

And I’riiucss Anne cats all.‘‘ 

She took no interest in the art. (he drama or the literature of 
her day. But .she posses.sed the homely virtues; she was deeply 
religious, attachi’d to tlu’ (’hurch of England and eoiuerned for 
the ethciency of the ministry. Oik' of the first acts of her reign 
was a proclamation against vice, ami Lon) Chesterfield regri'tted 
the strict morality of h('r court, liistames aliound of her kind¬ 
ness and consideration for others Her moderation towards the 
Jacobites in Siotkind. after the I’relenders expedition in 1708, 
was much jnaised by Snint Simon. 

According to her .small ability .she .served the State well, and 
was zealou.s and conscientious in the fullilmenl of jnibiie duties. 
Marlborough te.siilie.s to her energy in tinding money for the war. 
She surrendered £io,cjoo a year for public jiurposes, and in 1706 
.sh(‘ presented /30,ooo to the olTuers and soldiers who had lost 
their horses. 

Anne’s husband. Prince (Jeorge (tf)53-1 70S.), was the second 
son of Frederick HI., king of Itinmark. Before marrying Anne 
he had lieen a candidate for (he throne of Poland. He was 
cre.ited earl of Kendal and duke of Cumberland in lOSo, 

Itirw.KKiK.M’iiV.— of Not. (A. W. VV’ard); A. 

I Stri(kland, Lives of the Querns of huglanii (1H52), .somewhat un- 
iritical; an evielleiit aceount wrillen l)\ Spanheim lor the king of 
Prussia, jirinled in the liny,. Hist. Rev. ii. 737; histories ol Stanho|)c, 
laaky, Ranke, Maiaulay, Itiiye,-, Hurnrt, \V><)n, and Somerville; 
E. F. Morris, 1 he .l;;r oj dune (London, 1.S77) ; Correspondence and 
Diiiry of Lind Clarendon (1S2S), llallon Correspondetue (Camden 
.Sor., 1H7H7 ; t'fi'i'lyn'.s Diary; Sir J. 1 )alr\/7i)ile’.s Memoirs (1700); 
N. J.utlreli's Rrief Hist. Relalion (iS;7); IVeMt'Li’orth Papers (1HH3); 
\V. ('o,\e, Mem. of the Duke of Marlliorouyh (1K47) ; Conduct of the 
Dmeayer Dtuhess of Marlborouyh (174.’); Kaliih, The other Side 0/ 
the Question (1742); Private Cmn '.pondeuce of Sarah, Duchess of 
Marlhoruuyh (iHck.j; A. 1 . Thionison. Mem. of the Dudte.ss and the 
Court of Queen Anne. (1K30) ; J. S. Clarke’s Life of James 11 . (iHif)) ; 
J. Maepherson’s Oriyinal Papers (1775) ; Swill’s Some Considerations 
upon the Consequrnres front the Death of the Queen. An Inquiry into 
the Behaviour of the Queen's last Ministry, llisl. of the Tour Last 
y'ears of Queen Anne, and Journals and Letters; The Lockhart Papers 
(1817), i.; F. Salomon, Cieschichte des lelztcn Miuisteriums Koniyin 
Annas (1H94;; Marchmont Papers, jii. (1847); 'VV. Sichel, Life of 
Jiolinybroke (1901-02); Mem. of Thomas, Earl of Ailesbury (Kox- 
hurghe Club. 1890) ; Eny. Hi.st. Rev. i. 470, 750, viii. 740; Ro^-al Hist. 
Soc. Trans. N.S. xiv, 69; Col. of State Papers; Trea.sury; JIut. MSS. 
Comm. Series, MSS. of Duke of Portland, including the Ilmley Papers, 
Duke of Buccleuch at Montagu House, Lord Kenyon, Marq. of Bath 
at Lonyleat; Carious Collections, ii. 146, Duke of Rutland at Belvoir, 
7lh Rep. app., and II. M. the King (Stuart Papers, i.) ; Stone MSS. 
in Brit. Musc’um; Sir J. Mackintosh’s Transcript?, Add. MSS. in Brit. 
Museum, 34, 487-526; Edinhuryh Rev,, Oct. 1845, p. 1; Notes and 
Queries, vii. acr. iii. 178, viii. .scr. i. 72, xii. 368, ix., .scr. iv. 282, xi., 
254; C. Ho<lg.son, An Account of the Auymentalion oj Small Livings 
by the Bounty of Queen Anne (1845); Observations of the Governors 

KSee Bolingbroke's Letter In Sir W. Wyndkam. 

‘‘‘Private Correspondence, ii. 120. 

^Hist. MSS. Comm., MSS. of Marq. of Bath at Longleal, i. 237. 

*Not€s ahd Queries, xi. 254. 
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of Queen Anne’s Bounty (1867); Somers Tracts, xii. jciii. (1814-15); 
H. Paul, Queen Anne (London, igo;). (P. C. Y., X.) 

ANNE (OF BRITTANY) ( 1477-1514). duchess of Brit¬ 
tany and queen consort of France, daughter of Francis II.. duke of 
Brittany, and Marguerite de Foix, She was scarcely 12 years old 
when she succeeded her father as duchess, Sept, g 1488. Charles 
VMII. aimed at establishing his authority over her; Alain d’Albret 
wi.shed to marry her; Jean de Rohan claimed the duchy; and her 
guardian, the marshal de Rieux, was soon in opt*n revolt against his 
sovereign. In 1489 the French Army invaded Brittany. 

In order to protect her indc}Kmderu;e, Anne cone iuded an alli¬ 
ance with Maximilian of Austria, who married her by proxy (Dec. 
1400). But Maximilian was immersed in Austrian affairs and 
(ould not defend his bride, and in 14(^1 the young duchess was 
be.sieged at Rennes, and comfH-lied to treat with Charles VIII. The 
term.s of peace included the ruf^ture of her rnarrkgc with Maxi¬ 
milian, and marriage with Charles. The two sovereigns made a 
reciprocal arrangement as to their rights and pretensions to the 
crown (»f Brittany, but in the event of Charles i)redcceasing her, 
Anne undertook to marry the heir to the throne. Nevertheless, 
in l4o.^ after the consjjiracy of Jean de Rohan, who had 
endeavoured to hand over the duchy to the king of Fmgland, 
Charles VUl. contirmed the priviU-ge.s of Brittany, and in partic¬ 
ular guaranteed to the Bretons the right of paying only those taxes 
to which the Assembly of Estates consented. 

After the death of C'harles \TI 1 . in 14(^8, without i.s.sue. Anne 
ruled in Brittany, and in Jan. i4C)() she married Louis Xll., W'ho 
had Just repudiated Joan of France. The marriage contract was 
ostensibly directed in favour of the independence of Brittany, for 
it declared that Brittany .should revert to the .second son or to the 
elde.sl daughter of the two sovereigu.s, and, failing issue, to the 
natural heirs of the duchess. Until her death Anne occupied her- 
sc'lf personally with the administration of the duchy. In 1504 she 
made an agreement for the marriage of her daughter, Claude of 
France, to Charles of Austria (the future Emperor Charles V.). 
But this unpopular agreemimt was broken and the qui^en had to 
consemt to the betrothal of Claude to Francis of Angouleme, who 
in 1515 l)ecamc' king of France as I'rancis I. Thus the way was 
prepared for the dehnitice reunion of Brittany and France. 

See A. de la Borderie, Ckoix dt: documents in^dits sur le rkgne de la 
duchrsse Annr en Hrctapir (Rennevs, iHtih and 1002)---extracts from 
the Afemoirrs de la Society Arch^(dof:ique du department d’llle-et- 
Vditiyir, vol. iv. and vi. (1866 and iHoS) ; A. N. B. Daru, Histoire de 
Bretofine (1816) ; Ecroux do Linry, Vie dr la reine Anne de Bretagne 
A. Dupuy, Histoire de La Rhtnion de la Bretapne d la 
France (1880) ; A. de la Borderie, La Bretagne aux derniers sHtcles du 
moyen dge (iSg.ri. and La Bretagne aux temps moderncs (1804). 

(H. S.) 

ANNE (OF CLEVES) ('5i5~i>57h fourth wife of Henry 
VTII,, king of Faigland, daughter of John, duke of C.lcvcs, and 
Mary, only daughter of William, duke of Juliers, was born on 
Sept. 22, 1515. Her father was the leader of the German i’rot- 
estants, and the princess, after the death of Jane St'ymour, was 
regarded by Cromwell as a suitable wife for Henry Vlll. She had 
been brought up in a narrow retirement, could speak no language 
but her own, had no looks, no accomplishments and no dowry', 
her only recommendations being her pruliciency in needlework and 
her meek and gentle' tem(>er. The marriage treaty was signed on 
Sept. 24, 1530. The princess landed at Deal on Dec. 27; Henry 
met her at Rochestc'r on Jan. i, 1540. The next day he exjiressed 
openly his dis.satisf.cction at her looks; “she was no better than a 
Flanders mare.” The attemjM. to prove a pre-contract with the 
son of the duke of Lorraine' broke down. On the wedding morning, 
however. Jan. o. 1540, he declared that no earthly thing would 
have induced him to marry her hut the fear of driving the duke of 
Clevcs into the arms of the emperor. Shortly aftcrw'ards Henry 
had reason to regret the policy which had identified him so closely 
with the Gentian I'rote.stantism and denied reconciliation with 
the emiteror. Henry' then declared (he marriage had not been and 
could not be consummated, and did not scruple to cast doubts on 
his wile’s honour. On July 9 the marriage was declared null and 
void by couvoc.ition and, suh.sequently. by an act of parliament. 
Amic spent the rc>t of her life hafipily in England at Richmond 


or Bk'tchinglcy, occasionally ksiting the court, and being de- 
1 scribed as joyous as ever and wearing new dresses every dayc 
I She died on July 28, 1557, at Chelsea, and was buried in West- 
: minster Abbey. 

i See A. Strickland, Lives of the Querns of England, iii. (1851); 
Four Original Documents relating to the Marriage of Henry VIII. to 
Anne of C'leves, ed. by E. and G. Gold.smid (1884) ; M. Hume, The 
Wives of Henry VIII. (1005); A. F. Pollard, Henry VIII. (1905); 
for the pseudo Anne of Cleve.s see Allgemeine deutsche Biographic, i, 
407, A miniature by Holbein is in South Kensington Museum. 

ANNE (OF DENMARK) (1574-1619). queen of James I. 
of England and VL of Scotland, daughter of King Frederick 11 . 
of Denmark and Norway and of Sophia, daughter of Ulric 111 ., 
duke of Mecklenburg, was born on Dec, 12 1574. On Aug. 20 
1589, in spite of Queen Elizabeth’s opposition, she was married liy 
proxy to King James, without dower, the alliance, however, set¬ 
tling definitely the Scottish claims to the Orkney and Shetland 
islands. The birth of an heir to the throne (Prince Henry) in 1594 
strengthened her po.sition and influence; but the young prince was 
immediately withdrawn from her care and entrusted to the keep¬ 
ing of the Earl and Countess of Mar at Stirling Castle; in 1505 
James gave a written command, forbidding them in ca.se of his 
death to give up (he prince to the queen till he reached the age 
of 18 years. 

On the death of (jueen Elizabeth, on March 24 1003, Anne 
took advantage of James's absence to demand pos.session of the 
prince, and, at the “Hat refusal’’ of the Countess of Mar, fell into 
a passion, the violence of which occasioned a miscarriage and 
endangered her life. In June .she followed the King to England 
with the prince and the coffin containing the body of her dead 
infant, and reached Windsor on July 2. 

On July 24 Anne was crowned with the King, when her refusal 
to take the sacrament according to the Anglican use created 
some sensation. Notwithstanding religious difiercnces she lived in 
great harmony and affection with the King, latterly, however, 
re.siding mostly apart. She helped to raise Buckingham to power 
in the place of Somerset, maintained friendly relations W'ith him, 
and apiiroved of his guidance and control of the King. In spite 
of her birth and family she was at first favourably inclined to 
Spain, disapproved of her daughter Elizabeth’s marriage with the 
elector palatine, and supfiorted (he Spanish marriages for her sons, 
hut suh.secjuc'ntly veered around towards Erance. 

She u.sed all her intluence in favour of the unfortunate Raleigh, 
answering his petition to her for protection with a personal letter 
of appeal to Buckingham to save his life. Her interest in State 
matters was only occasional, and secondary to the preoccupations 
of court festivilie.s, dresses, jewels, which she much enjoyed; the 
court Ixdng, says Wilson—whose severity cannot entirely suppress 
his admiration—“a continued maskarado, where she and her ladies, 
like so many nymphs or Nereides, appeared ... to the ravish¬ 
ment of the beholders,” and “made the night more glorious than 
the day.” Her extravagant cxj:)enditure, returned by Chamberlain 
at her death at more than £84,000, was unfavourably contrasted 
with the economy of Queen Elizabeth; her debts in 1616 were 
reckoned at nearly £10,000, while her jewellery and her plate were 
valued at her death at nearly £500,000. Anne died after a long 
illness on March 2 1619, and was buried in Westminster Abbey. 
She was generally regretted. She was intelligent and tactful, a 
faithful wife, a devoted mother, and a staunch friend. Be.sides 
several children who died in infancy she had Henry, Prince of 
Wales, who died in 1612, Charles, afterwards King Charles L, and 
Elizabeth, electress palatine and queen of Bohemia. 

Biui.iocraphy.— See Dr. A. W. Ward’s article in the Diet, of Nat. 
Biography, with authorities; Lives of the Queens of England, by A. 
Strickland (1844), vii.; “Life and Reign of King James I.,” by A. 
Wilson, in History of England (1700); Istoria del Granducato di 
Toscana, by R. Galluzzi (1781), lib. vi. cap. ii. ; Coi. of State Papers — 
Domestic and Venetian; Hist. mss. Comm. Scries, mss. of Marq. of 
Salisbury, iii. 420, 43S, 454, ix. 54; Harleian mss. 5176, art. 22, 293, 
art, 206. Also see bibliography to tlie article on James I. 

ANNE (OF FRANCE) ( 1460-1522), dame de Beaujeu, was 
the. eldest daughter of Louis XI. and Charlotte of Savoy. Louis 
XI. betrothed her at first to Nichola.s of Anjou, and afterwards 
offered her hand successively to Charles the Bold, to the duke of 
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Brittany, and even to his brother, Charles of France, Finally 
she married Pierre de Beaujeu, a younger brother of the duke of 
Bourbon. Before his death Louis XI. entrusted to Pierre de Beau¬ 
jeu and Anne the entire charge of his son, Charles VIII., a lad of 
13; and from 1483 to 1492 the Beaujeus exerci.sed a virtual re¬ 
gency. Anne was a true daughter of Louis XI. Energetic, obsti¬ 
nate, cunning and unscrupulous, she inherited, too, her father's 
avarice and rapacity. 

Although they made some concessions, the Beaujeus succeeded 
in maintaining the results of the previous reign, and in triumi)h- 
jng over the feudal intrigues and coalitions, as was .seen from the 
meeting of the Estates General in 1484,011(1 the results of the“Mad 
War” (1485) and the war with Brittany (1488); and in spite of 
the efforts of Maximilian of Austria and Heiirj' VII. of England 
they concluded the marriage of Charles VIII. and Anne, duchess 
of Brittany (1401). But a short time afterwards the king disen¬ 
gaged himself completely frt^m their tutelage, to the great detri¬ 
ment of the kingdom. In 1488 Pierre de Beaujeu had succeeded to 
the Boiirbonnais, the last great fief of France. He died in 1503. 
but Anne survived him 20 years. From her establishments at 
Moulins and Chantelle in the Bourbonnais she defended the Bour¬ 
bon cause against the royal family. 

Anne’s only d.iughtcr, Suzanne, had married in 1505 her cousin, 
Charles of Bourbon, count of Montpensier, the future constable; 
and the question of the succession of Suzanne, who died in 1521, 
was the determining factor of the (reason of the Constable de 
Bourbon (1523V Anne had died on Nov. 14 1522. 

See' P. Pclicicr, Essai sur le governenirnt de la Dame de- Beaujeu 
(Chartri-s, 1882). (J. I ) 

ANNEALING, a process of heating and cooling applied to 
glass and various metals and alloys, with the object of relieving 
stresses, or of altering the properties of the material. The result 
is softening, due to rearrangement. In its modern form the 
proces.s is effected in closed furnaces. Another rla.ss of annealing 
is chemical in nature, being practised in the production of mal¬ 
leable iron castings. The chemical action occurs through the 
agency of .substances, containing oxygen, i)acked with the castings 
in bo.xes and left for many day.s in the; furnace. These substances 
extract the carbon from the castings. 

Annealing Tool Steels.—Annealing beettmes necessary for a 
variety of reasons in numerous manufactures. An early primary 
reason was and is to soften steel used to make tools, so that it can 
be cut, filed, turned, and so on, tools having no effect on hardened 
steel, though it may be ground with an abrasive wheel. Hence 
any hard bar or tool, if it cannot be worked up or sharin-ned by 
grinding, must be softened or annealed first. Bars and toijls like¬ 
wise require annealing after certain processes in manufacture, as 
casting, rolling, forging, and machining, in order to relieve the 
internal stresses caused thereby, otherwise the tools made there¬ 
from would crack in hardening or in u.se. Annealing teiT){)erafures 
vary from 700° to 800® C. for carbon tool-steels, and from about 
750® to 900“ C. for high-speed tool-steels. 

Annealing is also used in processes of manufacturing glass 
and many other materials. Not only relieving the strain, the an¬ 
nealing causes a rearrangement of the micro-constituent.s, improv¬ 
ing homogeneity. An important essential is to avoid such applica¬ 
tion of heat as will cause scaling of the metal or alloy. Entire 
protection in a box or a muffle is sometimes given, or if direct 
flame impinges on the article, the ciuality of flame is regulated 
suitably to avoid fierce action. What is termed bright annealing is 
the most remarkable attainment in this direction, whereby stamp¬ 
ings and other objects of steel, copfier, bra.ss, Gcrman-.silver, etc., 
may be annealed once or several times with entire freedom from 
oxidation, scaling or discolouration. Polished surfaces left from 
rolling, drawing or other machines thus remain clean and bright, 
and cleansing treatments are rendered unnecessary. 

An important application of annealing is its use on chains for 
pulley-blocks, cranes and other hoisting tackle, as well as some 
sorts of couplings subject to incessant duty. These become crystal¬ 
line and fatigued if kept in service too long, and they are liable 
to fracture; but if the chains are annealed at intervals, this 
danger disappears. 
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Annealing Furnaces. —Furnaces for annealing are heated by 
coal, coke, town or producer gas or oil. The two first-mentioned 
fuels are not employed much for small furnaces. The smallest 
furnaces are but a few inche.s inside capacity, the largest will take 
.steel plates, as much as 60ft. in length. Pieces of work go direct 
on the floor of the furnace, or in closed boxes, or the lurnace is 
of muffle type, the flame being kept outside the heating chamber. 
Insertion and removal of the smaller specimens is jx*rformed by 
hand methods, but large units or batches of stampings, coils of 
wire, etc. require the help of a trolley or a crane. Special charg¬ 
ing machines are also used that push the articles in by electric 
power, or hand gearing. In the case of the 60ft. plates referred to 
insertion or removal may be clfected in i|i minutes, leaving no 
ri.sk of overheating of the end of the plate which enters the furnace 
first and leaves it last. 

Large quantities of articles of .small or moderate size are dealt 
with continuously by some form of conveyor .system. For cart¬ 
ridges a rotary machine is utilised, having gas-burners which im¬ 
pinge on the shells whilst these arc carried around automatically, 
and afterwards distbarged down a chute. Closed furnaces have a 
spiral retort that pas.se.s the components through in a certain time, 
or a conveyor chain takes these through the length of the furnace. 
Bright annealing is largely done with conveyors. 

Variations in Furnace Types.—In some furnaces the flames 
are kept away from the work, being carried round hollow walls. 
If the revrrberatory construction is adopted, the heat descends 
directly on to the objects. Gas furnaces oiK-rate by natural draught 
or by blast, the latter giving a cjiiirker heating up, and greater 



Thfl body li of fire-brick. Watte produoti, patting Irt the direction thown by 
the arrowt, heat tha alr-pipet and thut aiiitt oombuitfon 

temperature. Oil may be used in such furnaces, witdi a difference 
in the form of burner. Fig. 1 may be .studied to understand the 
arrangement of an oven type annealing furnace. The body is 
composed of fire-brick bound together with platc.s and bars, and 
the design is of the recuperative style; the waste products pass in 
the direction of the arrows, and so heat the air-pipes, thus assist¬ 
ing combustion. In another design the incoming air is pre-heated 
by first pasi.sing under (he furnace floor. In either class there is a 
marked saving in fuel. The twin-chamber furnace affords another 
example of economy, this having an upper chamber heated by 
waste products from the main one below; the work consequently 
may be pre-heated before being put into the main chamber. A 
section of a Manchester furnace ffig. 2, p. 988) shows the grate 
and flue arrangements; heating can be done by coal or coke or 
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[)oth mixed. Special recuperative flues are built in alongside the 
tire-hox for pre-healing the air. these not in the section. Tem¬ 
peratures up to iioo'’' C are easily maintained. It may be men- 
ti<*necl that uniformity of heating i.s irnfK-rative for good work, 
while maintenance of the correit temperature (within a few 
degrees) should be guaranteed. .SVe also Maikkials, Stkiingth 



Fig 2 a MANCHESTER FURNACE WHICH CAN MAINTAIN. WITH CLOSE 
UNIFORMITY. A TEMPERATURE OF 1100 C 


ANNECY, a chief town of the department of H.iute Savoie, 
I'lance. I’op, ( I93h) 2:),901. It is situated at a height of 1.470 ft., 
.unid line scenery under the C'rel du Maure at the north end of 
the Iatk(‘ f)f Anne(>’. 25 mi. by rail N.lv of Ai.\-les-liains. Annecy 
was in the loth century the cajiital (>1 llu' counts ot the (ienevois. 
from whom it passed in 1401 to the count.s of Savoy. Ixaoming 
I’rench in tSho on the ;innexatit)n of Savoy. The town, with 
Its arcaded streets, is intersecti'd by canals, and contains a i(*th 
lenlury cathedral church, an iSth century bishop'-^ palace, and 
i4lh-it)th century casth- (formerly the residence of the counts 
of the (ienevois), and the reconstructefl convent of th«‘ X’isitation 
( Kjth century), which contains the body of St. h'ram,ois de Sales, 
horn at Sales, close by. who held the s<-e from 1602-22. The 
bishop’.s see of tleneva was transferred hither in 1535. after the 
rcforination. hut suppressed in iSoi. though revived in 1S22. 
Linen .and cotton goods, (hocolate. leather, paper and sni.all me¬ 
chanical fittings ari' made; and a hell foundry at Annecy-le-Vieux 
is celehrated. 'I'his last-named place e,\isted in Roman times. 

d'he lake of Annecy, ahout c) mi. hy mi., is 1.465 ft. above sea 
level. It discharges, h>' means of the Thimix canal, into the Kier. 
wliich (lows through rem.irkahle gorges cut in tlie soft local sand¬ 
stone, W'est of the town, to jc»in the Rhone, 

ANNELIDA. The f’hylum .Annelida ineludes the segmented 
w'orms. Thc'V differ from the .Arihropoda in the pos.si'.ssion of a 
periviscc'ral cavity which is .a part of the coelom and from the 
Mollusca in the fac t that the body is segmented. This .segmenta¬ 
tion has its origin in the mesohlastir somites of the embrv'o, ju.st 
a.s the perivisceral coidom is derived from the paired cavities of 
the embryonic mesohlast. Except for the majority of the lliru- 
dinea. a few Arehiannelida and Oligochaeta, the whole phylum 
possesses segrnentally arranged chitinous chnetae or bristles, from 
which the name (’haelopoda or bristle-fcnitecl worms is derived. 

They are with few- exceptions elongaleci. bilaterally symmetrical 
animals with a bc)cly composc'd of a series of similar segments, 
not modified to form different parts of the body as in the Ar- 
thro[)ods, from which the Annelids differ al.so in the unjointed 
character of thc'ir locomotory apfiendages. A head-region is 
however normally distinguished, and the thorax is often marked 
off from the abdomen 

Chaetae.— I'he chaetac (sclac) or bristles which arc. except 
for the Brachioiioda (c/.i'. ), specific to this group, arc delicate 
chitinous structures showing immense variability in size and 
shape. 

Coelom.- In its simplest form the coelom consists of a series 
of chambers which correspond to the segments of the body and 


arc separated from one another by intersegmcntal septa extend¬ 
ing from the body-wall to the gut. This condition may be modi¬ 
fied either in the direction of the suppression of the septa as in 
some Polychaeta, or of the further sub-division of the coelom as 
in the more modified Oligochaeta. The latter tendency is most 
marked in the Hirudinea in which the coelom is partially sup- 
pnvssed. The coelom communicates with the exterior by a num- 
i)er of ways; by the dorsal pores of the Oligochaeta, by the 
nephridia and by the coelomoducts. 

Nephridia and Coelomoducts.—A nejihridium is typically 
a ciliated lube from the coelom to the exterior, consisting of a 
chain of cells in which a continuous lumen is pierced, and ending 
internally in a ciliated funnel. Its function is to remove excretory 
products from the coelom. The coelomoducts, which include the 
majority of the genital ducts of the Annelids, are somewhat similar 
.structures but the lumen of the tube is intercellular. Moreover 
according to E. S. (Goodrich the true nephridium is an ingrow’th 
from the ectoderm, whereas the coelomoduct is a coelomic out¬ 
growth. These distinctions arc only valid within limits. 

The Vascular System.—This .system in the Annelids is typi¬ 
cally clo.sed, that i.s to say there is in addition to the coelom a 
turther system of clo.'^t'd sfiaces, the haemal system, between 
the gut and the body-wall. A dorsal and a ventral vessel joined by 
a number of connectives are usually present. 

Nervous System.—The ncrv’ou.s .system con.sists of a ventral 
ganglionated cord joining the cerebral ganglia or brain by a cir- 
I umoes()j)hageal commissure. The cord normally lies in the 
coelom hut in a few forms it is embedded in the epidermis. 

Gonads.—The gonads are segmental proliferations of the 
coelomic epithelium. 

Classification.—The Phylum Annelida is usually divided into 
the following classes;—The Arehiannelida, the l^ilychaeta or 
in.irine hristle-worms, the Oligochaeta or acjualic and terrestrial 
hrislii'-woims, the My/.ostom.iria, and the Hirudinea or leeches. 

If we except the Echiuroidea, the 
Chaetopoda are co-extensi\T with 
the Annelids. 

ARCHIANNELIDA 

The Arehiannelida or Haplo- 
drili are a small group of simply 
organized marine, aciuatic and 
terrestrial worms, which h.ive 
been athliated by various authors 
with the Rotifera, the Turbellaria 
and the Annelida. The most re¬ 
cent opinion is that they arc 
modified and often degenerate 
Annelids allied to the Polychaeta. 
The view taken of the group as 
a whole must depend upon the 
number of forms the student 
elects to include in it. For ex¬ 
ample E. Reisinger in his survey 
of the group published in 1925 
claims as Archiannclids the gen¬ 
era Acolosonw and Pleurophleps 
usually attributed to the Oligo¬ 
chaeta; similarly he includes in 
that group as the family Ctpno- 
ilrilidac the genera Zrppelinia, Ctenodrilus and Raphidrilus, which 
P. Fauvcl treats as a sub-division of the Polychaete family Cirra- 
tulidar, and again Fauvel regards as a true Polychaete Histriob- 
ddk, which Reisinger put among the Arehiannelida. 

The older view that the Arehiannelida are primitive forms is no 
longer generally held; many of the features regarded by the older 
authors as prinaitive are due to the persistence into adult life 
of larval characters or to degeneration, the outcome of a para- 
•sitic habit of life. Moreover the.se putatively primitive features 
are in most ca.ses equally found in well characterized Polychaetes. 
Thus the fusion of the nervous system with the epidermis, the 
presence of bands of cilia, a very simple vascular system, even 
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rAUVri, “POLtCMETtS 


the absence of chactae have their counterpart in the Polychaeta. 
A definition of the ftroup as a whole is rendered impracticable by 
its heterogeneous nature, and the families are best treated sepa¬ 
rately. 

Fauvcl recognizes four families; 1 . The Dittophiluhu-: II. The 
Parer ^odrilidnr; III. The Polygordiidac; I\', The Nerillidae. 

The Dinophilidae are small marine Archiannelida without either 
appendages or chaetae, with liands of cilia and with a short 
caudal region provided with adhesive 
glands; there is an unarmed e.wserlile pro- { 
boscis; the sexes are separate and often a 
marked sexual dimorphism exists. They 
have been affiliated with both the Rotifera 
and the d'urhellaria; E. Perrier who 
( rented for them the class 'rrichotoma, re¬ 
garded them as intermediate between the 
Turbellaria and tht; Nemertea. They are 
])robabIy .Annelids which have retained 
their larval characters. The reprudiative 
processes of Ditiophilus f^yrocilialus are 
of great interest and have been much 
studied. 

The Parer y^odrilidae are terrt'strial 
.Archiannelids li\ ing in humus and in damj) 
lea\es; only one species. Pareri^odrilus 
fieideri, is known. I'hey are distinctly seg¬ 
mented, without af)pendages or bands of 
cilia, with segmental dorsal glands, with 
two rows of chaetae of an OligiclKU'tous 
type, with a cerebral ganglion, an unseg¬ 
mented uniKiired ruave-cord in dircat con- -pkotodrilus 

tact with the epidermis, a well developed hatschlki 
digestive’ system and several pairs of At ihc top, the dortai vi^w 
nephridia. They are h('rrnai)hrodifc’; and anterior region. At 

, , . . , the bottom, the dorsal view 

thc-y use their exserlilc [iroboscis and of the caudal region 
chaetae for climbing. 

The Polyi^ordiidae are relatively large marine, rarely fresh¬ 
water, vermiform Arc hiannelids, more or less cylindrical in shape, 
usually with a ventral ciliated groove and .segmental bands of 
cilia; with two tentacles and with a pygidium provided with 
adhesive glands. Polyiiordius, flistinguished from Protodrilus by 
the absence of the ventral ciliated groove and of distinct lobes 
to the pygidium, has a very re¬ 
markable development which has 
give n rise to an immense amount 
of discLis.sion. Protodrilus has 
hollow tentacles connectc’d with 
an ampulla at their base, both in- 
tercellular and intra-cellular 
nephridia and large salivary 
glands. It is hermaphrodite; and 
there are also complemc.'ntary 
males; the development of the 
sperm i.s very unusual. In Sacro- 
cirrus the male has in each se.vu.il 
segment two seminal vesicles gnd 
two exserlilc penes. Chaetoy_or- 
dius and one species of Proto¬ 
drilus are provided with chaetae. 

The Nerillidae are distinctly 
segmented freshwater and marine 
Archiannelids with palps and 
often with tentacles; with para- 
rAuvcc. ..otrcHET« pociki Carrying two bundles of 

Fig. 3.—dorsal view, enlarged, chaetae, between which there is 

OF TROGLOCHAETUs BERANECKi often a cirrus. Troglochaetus is 

a freshwater worm found in caves. Nerilla and Ncrillidiutn arc 
both marine forms. Nerilla has many points of resemblance to 
Protodrilus and Saccocirnis. Nerillidium is an intermediate form 
between Troglochactus and Nerilla. 

Bibliography.— The more recent comprehensive works on the group 
are: K. Heidcr, “Cber Archianneliden” Sit her. Ak. Berlin, VI. 



(ly,*:) ; E. Reisinger, "F.in landl>c\vohnender Archiannelide. (Zuglcich 
ein Beitrag /ur Svstematik der .Archianneliden”) ; Zs. Morphol. 

Tirrr. Hcl. 111 . I P. Fauvel, ‘•Archiannelides” in “Polychetcs 

sedentaires,'’ etc., fattne dc France X\'I. (1027). containing a large 
bihl. incorporated with the general Pohehaete hibl.; the extensive 
spctific .-synonymies make- it ca.sy to pick out the works dealing with 
the Artbiannelida. (C. C. .\. M.) 

POLYCHAETA 

The Polychaeta include the marine bristle-worms. A very few 
species have adopted a freshwater habitat. They differ from the 
other great subdivision of the Aniudida, the Oligochaeta, in the 
following ways. In the Oligochaeta there are no ajipendagcs. and 
the bristles are embedded directly in the body-wall; there is a 
clitellum and hermaphroditism is the normal condition. In the 
Polychaeta there are almost always appendages of various kinds, 
the numerous bristhxs arc borne by special organs, the parapodia; 
there is no clitellum and the sexes are sejiarale. 

External Anatomy.—The general form varii's greatly accord¬ 
ing to the mode of life of the animal, which may be active or 
sedentary. The liody is usually divided into the cephalic lobe or 
prostorniiim, the bucaal segment or perisforniurn. together usually 
called the head (fig. 4) (in forms where cephalization is advanced 
this term includes additional elements), the metastomium or body 
proper which is often marked off into thorax and abdomen, and 
the pygidium or termin.il segment. The prostornium may assume 
a variety of forms, s(|uare. conical, complex or annulaled. It is 




Fig. 4. —a, side view of the head region of nereis cultrifcra. 

B. dorsal view 

usually provided with eyes, which range from simple pigment 
spots to complex organs with a crystalline lens. The head often 
carries a number of appendages, the tentacles, palps, tentacular 
cirri, which are innervated from different sources. Morphologi¬ 
cally the appendages in the Polychaeta arc divisible into two 
groups, those which are purely epidermal and solid and those 
which are hollow and contain all the elements of the body-wall. 
In the majority of the appendages these two groups are com- 
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bined, the hollow basal portion being designated by the termina¬ 
tion—phore, and the solid terminal portion by the termination— 
style. Thus there arc palpostylc and palpophore, cirrostyle and 
cirrophore. 

Parapodia. —The parapodia or feet in which the bristles are 
implanted are hollow outgrowih.s of the body-wall. They are 
typically composed of two branches, the dor.sal or notopodium 



Fig. 5— FOOT OF NEREIS CULTRIFERA 


and tlie ventral or neuropodium. 7 'he foot may be a very complex 
structure a.s in the Nrrcidar, with various membranous expansions 
and lamellae. (I’ig. 5 ) Each branch of the parapodium is sup¬ 
ported internally by stout chitinous rods, the acicula, and there 
are usually a dorsal ami a ventral cirrus: on the upper surface of 
the foot in some grou[js sinipli* or ramified branchiae are present. 
In the sedentary orders the ventral lobe is reduced to a transverse 
ridge or torus uncinigerus, in which are embedded numerous small 
hooks. 

Bristles.—The cliaetae or bri.stles display an immense variety 
of form. They are divisible into bristles proper and hooks. The 
bristles proper may Ik- simple or compound. Simple bristles may 
be smooth and capillary, or toothed in an almost indefinite num¬ 
ber of ways. They may lie shajied like a paintbrush as in Pan- 
thalis; pectinate as in the Kuniridac; winged as in the TervbeU 
lidav; transversely excavated as in Nvphtliys; or paddle-shaped 
as in the hefiTonereids. compound bristles consist of a ba.sal 
article with which is articulated a terminal piece. The uncini or 


hooks of the Sedentaria are small chitinous plates the external 
edge of which is broken up into a series of minute teeth; or there 
may be one main tooth with rows of smaller teeth above it. 
(Fig. 6, a to h.) 

Morphology. —The outer layer of the body-wall consists of 
an epidermis, which is sometimes ciliated, and a cuticle. The 
epidermis is composed of supporting cells and gland cells. The 
bases of the supporting cells may form a basal layer, and in cer¬ 
tain regions the epidermis may be greatly thickened as in the 
gland shields of the T'erebellids which secrete the mucus em¬ 
ployed in the building of their tubes. Beneath the epidermis there 
are three muscle-layers, a circular, a longitudinal, and an oblicjue, 
of which the longitudinal is the most important. The muscles are 
unstriped. The body-wall is lined by a coelomic epithelium and 
besides the sexual elements the coelom contains amoebocytes, 
leucocytes, phagocytes, etc. In the Sedentaria there is a tendency 
for the segmental septa to break down and for the coelom es¬ 
pecially in the thoracic region to become a continuous cavity 
extenriing over many segments, as in Aremcola. 

Alimentary Canal.—The alimentary canal is usually a 
straight tube from mouth to anus; but in some of the Seden¬ 
taria, notably in the Aviphictcnidac, it is much coiled. In a num¬ 
ber of families the digestive tube begins with an exsertile pro¬ 
boscis provided sometimes with complex chitinous jaws and 
.sometimes with .soft papillae. It can often be divided up 
macroscopically into a number of regions, a pharynx, gizzard, 
stomach, intestine, etc. Nereis for example has a stout armed 
proboscis, an oesophagus, a thick walled gizzard with caeca and 
a moniliform intestine. Syllis has a buccal bulb followed by a 
pharynx armed w'ith a tooth; then comes a curioihs barrel-shaped 
proventriculus, a vcntriculus with a pair of T-shaped caeca and a 
moniliform intestine. In the Capitcllidac there occurs an acces¬ 
sory intestine or siphon similar to that in the Echinridue. 

Vascular System.—^This system is very variable. It is nor¬ 
mally closed, and in the widest terms consists of a dorsal and a 
ventral vessel with a number of transver.se connectives. In some 
groups it is rudimentary or even absent as in the Glyceridne and 
the Capitellidae. In certain families of the Sedentaria there is 
a special contractile body known as the heart which may enclose 
a cardiac body. The blood is usually bright red: it may be colour¬ 
less as in the Syllids, or green as in the SerpuUdae. The latter 
colour is due to the presence of chlorocruorin in solution in the 



Fig. 6.—^VARIOUS types of bristle 


A. Bruth-ihapad brittle from the superior border of the foot of E. Brittle of heteronereld form of Nereis pelagica (After Mointoth) 

Pantbalis oerstadi (After Mointoth) F. Brittle of Pioaesyllis malmgreai 

B. Comb-oheeta of Hyaliavecia tubicola (After Mointoth) Q. Hook of TerebeHa 

C. Brittle of Ampbitrha g/gantea (After Mointoth) H. Hook of Hydtoidea aorvegica (After Mointoth) 

D. Brittle of Nephtbya ciUta (After Mointoth) 
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plasma. In a few species in addition to a closed vascular system 
there are red blood corpuscles in the coelomic fluid. A similar con¬ 
dition is found in certain echiuroids. 

Respiration. —In many Polychaeta there are no special or¬ 
gans of respiration, this function being performed by the vascu¬ 
larized integument of the entire body. In those groups in which 
there is no differentiated vascular system the hollow outgrowths 



Fig, 7 - VARIOUS types of gills 


A. Foot of Marphysa kinbergi showinp gill 

B. Ventral view of anterior end of Branchiomma vesiculosum showing 

branchial plume 

C. Branchial filament of Potamilla tore'!/ 

of the body-wall filled with coelomic fluid only are known as 
lymphatic branchiae. The true branchiae enclose an expansion 
of the vascular system in the form of a loop. Hranchiae may be 
simple filaments as in Nephthys, ramified as in 'J'rrebdla or 
pectinate as in Eunice. In the SahcUula'^ and SerpiiUdae they 
form in front of the head a large plume compiosecl of numerous 
filaments provided with ciliated barhules. Generally in the Sed- 
entaria they are confined to the anterior end of the body and in 
the Errantia they arc metamerically arranged on the dorsal sur¬ 
face of the feet and may occur on a large number of the body- 
segments. (Fig, 7, a to c.) 

Excretion.—Excretion is principally carried out by the seg¬ 
mental organs or nephridia. These consist typically of a ciliated 
tube often with an intercellular lumen opening into the coelom by a 


ends blindly in branches provided with vibratilc flame-cells or 
solenocytes. In the Phyliodocidae at the time of sexual maturity 
this blindly ending nephridium fuses with the large ciliated funnel 
and thus forms a passage for the escape of the genital products. 
In the Capitdlidac the genital and excretory passages remain 
separated, and in many of the Scdenlaria the nephridia are re¬ 
duced in number and confined to the thoracic region. In the 
TerebeUidav also the anterior pairs are 
purely excretory and the posterior act as 
gonoducts, a specialization of function 
having taken place. 

Nervous System. —^The nervous system 
consists of a dorsal nerve mass or brain 
which may be formed by the fusion of sev¬ 
eral pairs of ganglia, and the periocsopha- 
geal commissure or nerve loop joining the 
brain to the main system, the ventral 
nerve-chain. This chain consists of two 
longitudinal cords with segmental gangli¬ 
onic swellings and segmental lateral nerves. 
The two ventral cords may be widely sep¬ 
arated as in Serpula or completely fused 
into one as in Arcnicolaf which has no 
ganglionic swellings in its nerve cord. 
There arc m.any intermediate stages be- 
tw’een these two extreme conditions, (Fig. 
9 , a and b.) 

rnom FAUVIL, **POl.TCHITCS Sense Organs. —Under this heading 
be classed the eyes, the nuchal organs, 
c.iTis DK scuNct NATUHiLLii ihg intcral orgaHs and the tactile organs. 
A 4 ® r c Eyes arc pre.sent in mo.st Polychaeta dor- 

A. Nervous tysterri of Srr- ,, . 

pu/a; B. Nervoui Sally on the prostomjum ; they occur also in 

of Arenico/a with the two other parts of thc body. In certain Ophe^ 
®*°®^*** liidac they are ranged segment ally on the 

side of the body. In Aniphit’lrnc the pygidium is furnished with 
eyes. In many Scrpulidar. the branchiae are provided with eye- 
sjwts. The eyes themselves .show every stage of development be¬ 
tween the simple pigment spot and the com[)lex organs of the 
jYelagic Alciopidae, which have a crystalline lens, a retina and a 
vitreous body. 

The olocysts, which arc really organs of equilibrium rather 




A. Diagram of the nephridium of Nereis d/versicolor 

B. Diagram of the nephridium of AJciope into which openi the large genital funnel (cnelomostome) 


vibratile funnel and to the exterior by a small pore, the nephridio- than of hearing, arc confined to thc Sedentaria. There arc thre 
pore. The segmental organs are as a rule complex organs types of this organ, a sac communicating with the exterior by 
formed by the junction of an excretory tube with a genital funnel, ciliated canal and containing a foreign body such as a grain o 
(Fig. 8, a and b.) In Nephthys in addition to the segmental organ .sand, which functions as an otolith (Arenicola marina, Branch 
there is a large ciliated organ in close connection with it. E. S. iomma ); a closed ciliated cavity containing an otolith whic 
Goodrich considers this to be a genital funnel modified to form a has been secreted ( Jasmmeira)', a closed cavity without cili 
phagocytic organ, for it acts as a leucocyte-collector. The leuco- which contains a number of secreted otoliths {Arenicola ecaudata 
cytes gather together the waste products and there may be a The nuchal organs are ciliated pockets above the Wnder portio 
physiological connection between it and the nephridium. In of the brain. They are paired and .sometimes eversible as in tl: 
Nephthys as in the Glyceridae and Phyliodocidae the nephridium Glyceridae. The lateral organs are richly innervated segmenti 
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filiatt'd pads found alon^ the side of the body in a number of 
families. Ciliated organs may occur as in the Spionidae in very 
different parts of the l)ody, and Soderstnim thinks that certain 
dor.sal sen.se or^jans in the latter family may function as olfactory 
orRans and help to bring the males and females together at the 
lime of .sexual maturity. 

The tactile organs are the pali>s, tentacles, cirri and various 
papillae. 

Reproduction.—The r<jlychaeta are iiorinally dioecious. 
Hermaphroditism is confmetl to a few spcaies mostly belonging lf» 
the Srrpuliil(u\ 'I'he (osmopolitan Nereid, /'hityucrris diinurilii 
is notable in being [jolymorjjhic and having a hermaphrodite form. 
Kxiept for the copulatory chaelae in the Capilrllidac and for the 
difterent iaied gonad in Arrnindu rciindata and Ih sioiir siculn, the 
I’olyehaeta do not f)os.sess spia ialixed genital organs. The germ- 
cells are proliferatc'd from the coelomic epithelium lining the 
parapodial Idood-ves.sels and drop oft into the coelom in which 
their deveJoprnent is completed. There is a variety of ways by 
which the ri[)C germ-cells are released, of which the commonest 
is by way of the segmental organs. In a few imst.-mces {Owenia 
jusijonnis, Mini»u’rt'is varicyald ) the eggs and sperm are set 
free through special anal pores, and in I’rrhit'rcis cidtrifrra (male) 
through the anus itself. Often the body-wall i.s ruptured, and 
sometimes as in CH^tnnuistits lifn dtits' and the* Palolos the modi- 
lied of the body bearing the .se.vual elements breaks off in 

its entirely from the rest. Sexual dimorphism is the exception in 
I lie I'olychaela 'bhosc* groups whicli pass through an epitokous 
phase at the lime of sexual maturity, a phase which involves a 
kind of melamorph(»sis, and those groujis in which reproduction 
takes [»lace by budding show external ditfereiues bc*tween the 
.sc'xes. Otherwise* ('xcepi for the copulatory chaelae in the Ca[)i- 
tellids and the gc'iiilal |>a]nllac‘ in the Tei’ebellids the sexes arc 
distingui*'hecl by their germ cells alone, d ig. 10, a to c.) 

Kpiloky or sexual metamorphosis is most markt'cl in the 
Nereids. Init it occurs also in sevc'ral other families. At the time 
of sexual maturity a great ch.inge both (‘xternal and internal tak(*s 
place. The appearance of the* head is much altered, the eyes grow 



A. Hoteronercid phase of Ncrt>is dumf'ijlii (After McIntosh) 

B. The Pacific Palolo, or the epitokous phase in Eunice viridix (After 

Gravier) 

C. Autolytus, with nuinurous buds (After Mensch) 

to a great size and the palps shrink. The body appears to be 
made up of two distinct parts, the anterior end, sometimes filled 
with genital cells, in which the feet remain unmodified, and the 
posterior end in which the feet are furnished with enormous 
foliaceous lobes and with siiecial paddle-shaped swimming chaelae. 


At the same lime great internal changes take place. The muscles 
and digestive tube undergo histolysis, which is accompanied by 
a certain amount of histogenesis. According to A. Dehorne the 
coelomic leucocytes at this period take on the role of active 
phagoiytes. The name Ilctcnmcrcis is applied to Ner(*ids under¬ 
going the sexual phase. At this time the sexes are often distin- 
gui.shed by differences in the pygidium. 

Among the Syllids reproduction takes place by budding and 
by lission or division of the body. To these processes the names 
blastogamy and schizogamy have been given. In blastogamy a 
parent individual, which is asexual, buds off at its posterior end a 
chain of sexual individuals or stolons which break away from the 
parent stock to lead an independent existence. Budding lakes 
l)lacc just in front of the pygidium. The anterior segment forms 
a head and the remaining segments are intercalated between this 
and the pygidium. In Autolytus the male stolons are known as 
Polybostrichus and the female as Surcotirrt’is. In schizogamy one 
of the segments of the parent individual fo/ms a head with ap¬ 
pendages and the stolon is formed at (he expense of the posterior 
region of the parent’s body. Often reproduction takes place by 
a combination of blastogamy and schizogamy, the schizogamous 
stolons ihemsehes budding a number of segments before break¬ 
ing away from the parent individual {Proccrastca). 

Development.—In the Tolychaeta cell-(li\'ision is normally 
spiral, and when the embryo leaves the egg-meml)rane and begins 
to lead a free larv.il existence it is called a 'I'rochojjhore. The 
Trochophore is described as atrochous {Trrebclla) , monotrochous 
(Chiictoptcnis) , polylrochous {Opbryotrocha) according to the 
number ;ind position of the ciliated bands which encircle it. (Fig. 
11, a and 1 ).) The trochophore stage is followed by a phase, often 
free-swimming, in which the 
young differs greatly from the 
adult. In (he course of time the 
various ai)[)endage.s are devel¬ 
oped, the larx'al bristles are re¬ 
placed by the adult bristles and 
the fully grown worm is formed. 

Classification.—For a histor¬ 
ical account of the Ihjlychacla 
the reader is referred to the in¬ 
troduction to J. H. Ashworth's 
Cntalo^iir of the Chuctopoda in 
thr British Museum (I’art i. 
London, 1912), and to de (luatrefage’s Ilistoirc dcs Annvlcs 
(f’aris, iS()5); the works mentioned in our bibliographies on 
pi>. OC94 and 998 l)elow, should also be corcsulted. 

Fauvel following Audouin and Milne Edwards divides the 
I’olychaeta into the Errantia and the Sedentaria. He defines the 
Errantia as rolychaeta in which the segments of the body arc 
all similar except the segments adjoining the mouth and the 
terminal segment or pygidium; and the Sedentaria as I’olychaeta 
in which the body is divided into several regions, the head is 
small or [irofoundly modified, (he feet are almost always simple, 
the ventral branches often in the form of a torus armed with 
hooks or uncini; (he branchiae are normally confined to a definite 
region and the species are h.ibilually tubicolous. W. B. Benham’s 
arrangement of the group into seven sub-orders (Vol. II. of the 
Cambridge Natural History, iSgO) is still commonly adopted. 

Phylogeny.—There has been much speculation about the 
origin and affinities of the Annelids. The most recent is that of 
R. Woltereck based on his study of the development of the 
Archiannelid Polygerdius. Before the separation of the mouth 
and the anus, the Annelid Trochophore bears some resemblance 
to a primitive Ctenophore, and Woltereck suggests that a primi¬ 
tive C tenophore-h.kc ancestor took to a burrowing mode of life 
in its adult stage; that segmentation was the result of the adoj.)- 
tion of wriggling in place of a ciliary mode of locomotion. On 
this hypothesis the presence of segments in the free-swimming 
larva has to be attributed to a telescoping of the racial history. 
Objections to Woltcreck’s hypothesis are stated at length by 
Soderstrom in his Das Problem dcr Polygordius-Endolarve 
(Uppsala, 1924). 



fOMRTr**Y OF fLDERATtOM fRANgAlSE DES 
SOCIITIS Dl SflENCf NATUWILLE 

Fig 11 - A. Trochophuni of Chac'top- 
tvrus: B. Trochophore of Nvphthys 
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Ecology.^ —Except for about a dozen freshwater species, mostly 
Nercidae, and half that number of euryhaline species, the Poly- 
chaeta are marine. They occur most abundantly between tide- 
marks and in shallow water near the shore, but they have also 
been dredged from very great de[)ths. Their mode of life is very 
variable. Some live in tubes in the mud or sand, others in holes 
in the rock, or fixed to stones and shells, and in every kind of 
crevice. A number of specie.^ art* ]H'lagic. Other.s again attach 
themselv'es to Echinoderms or sponges. 

Coloration.—The majority of the Polychaeta are brilliantly 
coloured in life, and a number, chiefly Syllids. are phosphorescent. 
Chactopterns is also cxceetiingly pho.sphoresceiit, and its normal 
green colour is derived from the Algae on which it feeds. 

Regeneration.—Autotomy is of common occurrence in the 
group, especially among the Polynoids and the Eunicids. In fact 
it is usual on e.vaniinafion of a member of the latter group to find 
that it is regeneiMting or has regenerated its posterior end, and 
the Polynoids shed and regenerate their elytra or .scales with 
great facility. 

Food.—Some Polychaeta are active and predatory carnivores 
with large prelunsile jaws, others feed on Algae. 

Many of the liedentaria feed on small organisms in suspension 
in the water, which beiome entangled in their tentailes and gill 
[ilurnes. Some like the Arrriifoliditc ingest large cjuantifies of mud 
aitd sand and derive nourishment from the organic matter mixed 
with them. 

Parasitism.—I’arasili.srn is uncommon in the group,. The only 
internal parasites known lx long to the Eunicidiir, and, with the 
excejition of (>!i;^(nnuit/nis bofirlliar whiidi is parasitic in the 
body-cavity of HoiiclUn and tlu' doubtful Ophiuricula cynips in 
a deep-sea Ophiuroid, they attatk other Polychaeta only. Ex¬ 
ternal parasites are even rarer. Icihyntomiis siiu\.\uiihi^ius is a 
jiar.'isite on the eel, Myrits vul}:,tiris, and f’ariisito^ylli^ on other 
Polychaeta and on Xemertines. 

Commensalism.-- t'oininensalism is of common occurrem.e, 
and of all the families the Polynnidur are the most prone to this 
haliit. Idtlynoc rutihnts or curs with an Alcyonarian Xtuia, 
Scalisi tosKs fomniufiis i.s found with an (Ij/hiuroid, and Sciilisr- 
tosus (’fliini with Echinus i'sndcntus. Lcpidnsflirniii pulchrn 
lives with a 1 lolutburian, Sticliopus, Hoiohpiddla cornnicnsdlis 



Fig. 12,—incubation 

A. Autolytiis prolifer, female, ihowing brood lac 

B. Grubea hmbai.t carrying its eggs on Its back 

C. Eteone gaini surrounding Its eggs 

with a Clypcaster and Acholoc astericola in the ambulacral 
groov'es of starfishes. 

A large number of Polynoicl.s also liv^e in the tubes of other 
Polychaeta, chiefly Terebellids and Serpulids. Webster found 
Harmothoe parasitica living under the scales of Lcpidame.lria 
coinmcnsalis which is itself a commensal with Aniphitritc ornata. 

Incubation.—Many Polychaeta shed their eggs and sperm 
in the surrounding water and this constitutes their total repro¬ 
ductive activity; but an increasing number of observations show 


that incubation and parental care arc not uncommon in the group. 
Several spt'cics of Polynoids incubate their eggs on their backs 
beneath their scales, In the Syllid Kxof^onc f’cmmifera the de-- 
veloping eggs are attached in longitudinal rows to the ventral 
surface of the mother, where they remain until they are capable 
of fending for themselves. Some Svllids carry their young on 
(heir backs; the Spionids lay their eggs in the tubes which they 
inhabit and in some species the young remain in the tubes of 
their parents until an advanced stage of growth. During this 
time a certain number of eggs and larvae cease to develop and 
MTve as food for the others. Aceonling to Sbdcrstrbm in Poly- 
dura nutrix a portion of the maternal tissue undergoes histolysis 
and serves as a .sort of nutritive mass in which the young dev^elop. 
Capiti'Ua capitata ai>d the hermajihrodite form of Nereis dtmerUii 
build tubes at the time of sexual maturity, and do not leave them 
before their young are old t'nough to lake care of themselves. In 
Autidytus and its allies the females at (he moment of egg-laying 
secrete a viscous Iluid which hardens on contael with the water 
.ind forms a .sort of brood-jiouch in which their fertilized eggs 
di'velo]). C. tlravier observed a simil.ir phenomenon in a Phyl- 
lodocid Etcuiie yaini. (Fig. t:, a to c.) 

Eotamilla antarctica is said to keep its developing young inside 
its braiuhial plume. The spirorbids are uniijue in innubating their 
young in their operculum, which is the dilated end of a single 
liranchia, normally ased as a sort of stopper to (heir tube. Finally 
a small number of Polychaeta are viviparous, that is to say incu¬ 
bation takccs jjlace actually within the body of (he jiarent. The 
.‘syllids, Syllis vivipara and FJilcrsia ucpiotica arc viviparous, as 
arc al.so a few Sciptdidae. M. Caullery and !•’. Mesnil have sug¬ 
gested that the so-called viviparous Syllids are immature forms 
reproducing themselves parthenogeneliially, and (hat w'hen ma¬ 
ture they are normally dioex ious and behave a.s (he rest of the 
family. 

Tube-building.—The (ulies of the Polychaeta are varied in 
form. Some secrete from ihc'ir nun ous glands, W'hich in the 
Terebellids form the thick ventral gland shields, tough parch¬ 
ment y envelopes, and others reinforce these with small particles 
from the surrounding ineiiiuni. Latiicc coiichilei^a builds its tube 
with small shells and grains of sand, Sahrlla with small particles 
of mud. The Serpulidar secrete carbonate of lime with which 
their hard brittle tubes are bin'll. 

Economic.—The Pulyi liaeta have little economic importance, 
Arrnicola, the common lug-worm, several species of Nereis, 
Marphysa sauyuitu-a and a Ncp/if/iys are used as bait by llshcr- 
men. The natives of Samoa and the adjacent islands eat the 
I famous Palolo. At certain time's of the year the posterioi modi- 
I fieci .segment of the body of Eunice viridis, which has undergone 
a sexual metamorphosis, l)re;tks olf from the anterior end and 
laden with ripe germ-cells .swarms in enormous numbers at the 
.surface. These are collected and eaten by the natives. 

Palaeontology.—(Jur knowledge of the geological history of 
the group i.s largely based on the study of calcareous tubes found 
attachc'd to stones and to other fossils. Spirorbis is found in the 
Silurian and other Palaeozoic strata. Scrpula is very abundant in 
the Jurassic where its occurrence has given rise to Serpulitc chalk. 
The Nereidiformia, of which several species have been described 
from the Jurassic slate of Bavaria and from Palaeozoic beds in 
Canada survive mostly in the form of jaws and acicula. Walcott 
however in icjii described a number of very well pre.served Mid¬ 
dle Cambrian Polychaeta from the Burgess shale in British Co¬ 
lumbia. Many tracks and burrows in the rock of doubtful 
inten»retation have been attributed to the I’olychaeta. 

Distribution. —FauvePs contention that no well-defined zoo¬ 
logical regions exist for the Polychaeta is now generally accepted 
by students of that group. Out of the five most important 
familic.s of the Errantia more than one half of the total number 
of species known from tlie coasts of France are common to the 
Channel, to the Atlantic and to the Mediterranean. Furthermore 
out of 122 species collected by the Prince of Monaco at the 
Azores, 40 or nearly one-third are also part of the Arctic fauna 
and 29 are equally found in the Antarctic. Out of a total of 300 
species collected by him between the Azores and Spitzbergen 
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about 6o are common to both hemisphere's. Again out of a col¬ 
lection of 72 specie.s from Madagascar 46 or nearly two-thirds 
were common to the northern part of the Indian ocean and to 
the Philippines I inally a certain number of species, of which 
the most well known are Scrpula vtnnicularh and Nereis 
dumeriLii, are (osinopolitan. An examination of the littoral 
Polychaet fauna of the tropics discloses a number of species 
which never desert the warm zones, but are found eciually in the 
same latitudes all over the. world. With regard to bathymetric 
distribution the greater majority of the Polychaeta arc found be¬ 
tween the tide-marks or within the too fathom zone. Beyond the 
continental shelf their number detreases rapidly. 

Thus out of the Prince of Monac o’s collections only 25% were 
found between the 1,000 and 2,000 metre line and only svP be¬ 
tween the 4,000 and 5,000 metre line. There are very few strictly 
" af)y.ssal forms, most of the examples found at great dej)ths be¬ 
longing to cotnmon littoral species. 

blBi.ioc^Arjiv. -General and .sy.stematic; P. Fauvcl. “Polychetes 
L*rrant<'.s,” b'ltunv ile /'ranee, 5. 4S8 pp., 2,on figs, (192 0 , and “Poly¬ 
chetes siwlenlaircs,” /'aunv dc I'rancc, i6. 494 pp., 2,004 figs, (1927). 
'fhese complementary volumes lonstitute far the most comprehensive 
work on the Polschaeta; they contain a masterly general introduction 
and an immense hihliography. Ecology, reproduction and develop 
ment. R. Ih'^iiin, “Recherches hiologiques .sur la reproduction ef le 
df’veloppment de quekjue.s Anntdides Polvchdtes,” Bid. Soc. Sri. Nnl. 

.\ antes Ser. 4, vol, v. 24 ^ pp. 0 |)ls. C. Gravier, “La ponte et I’incuba- 
tion (he/ les .\nru'lidcs Polvcheles,” .t««. Sri. Nat. Zanl. 10, vi., pp. 
15,1242, yf) figs. Both these pa|a‘r,s contain good bibliographies. Palae¬ 
ontology: G. Walcott, “Midrile Cambrian .\x\ra'\\d%’’ Smithsonian Afisc. \ 
Colled. Washington, vol. 57, v., pp. joy-iji, pis. 18-2 u 

(C. C. A. M.) 

OLIGOCHAETA 

Next to the Polychaeta. the largest division of the Annelida, ’ 
art: the Oligochaeta. More than four-fifth.s of the specie.s are 
earthworms; also (omj)risrd within the group are a number of 
small or minute worms, some of fresh-water habit, others (belong¬ 
ing to the family Eauhytraeidae) plentifully j^n'sent, though incon¬ 
spicuous, in cultivated ground and under stones on the shore 
between tidemarks. Wholly marine Oligochaeta are rare. 

Oligochaeta have the wormlike segmenletl body with sjiacious 
body-cavity characteristic of most members of the Annelid 
phylum. In rommou with the I’olychaeta they po.ssess organs of 
locomotion in the form of set;ie ((haetael; the bundles of setae 
are not, as in the Polychaeta, .set in parapodia, they merely pro¬ 
trude from the general level of the body surface. The most 
important distinction of the Oligochaeta from the l\)!ychaeta, 
how'ever, is that they are hermaphrodite, and have a much more 
complicated system of reproductive organs. 

The Oligochaeta are in all probability descended from marine 
ancestors belonging to the group Polychaeta; the Polychacte 
stock has remained marine, the Oligochaete branch has wandered 
inland and taken [lossession of the earth and fresh waters; those 
that are now found on the shore and below low-water mark are 
descendants of terrestrial or fresh-water worms which are, as it 
were, returning towards their ancestral home. On the other hand, 
the Oligochaeta have in turn given ri.se to the leeches (Hirudinea). 

Classification. —fairly definite line can be drawn between 
the larger forms, living mostly in the earth—the Megadrili 
(‘‘earthworms"!—and the smaller forms or Microdrili which live 
for the most part in water or mud (though many Enchytracid 
genera are terrestrial). Five families of Megadrili are recognized; 
the Moniligastridae, confined to India, Ceylon, the Malay archi¬ 
pelago and East Africa; the Megascolecidae, the largest family of 
all, predominating in India, Farther India, the Australasian region, 
over much of .‘\frica and part of South America; the Eudrilidae, 
mainly Central African; the Olossoscolecidae. in South and Cen¬ 
tral America, parts of Africa and of the Mediterranean region; 
and the Lumbricidne, to which most of the earthworms of Europe, 
North America and North Asia belong. The Microdrili comprise , 
the delicate Aeolosomatidae and Naididae, fresh-water wmrms, cos¬ 
mopolitan in distribution, of small size, fa.scinating objects of 
microscopical study; the Tubificidae, fresh-water and mud dwell¬ 
ers, mainly in the northern hemisphere and predominantly in the 
temperate zone; the Enchytraeidae, a numerous group, terrestrial, 


littoral, occa.sionally fresh-water, mainly in the Arctic and temper¬ 
ate regions of the northern hemisphere; the Lumbriculidae, fresh¬ 
water, in Europe, Siberia and North America north of Mexico; 
and the small families Phreodrilidae, Haplotaxidae, Alluroididae 
and Branchiobdellidac, the last named all external parasites of 
crayfj.sh. 

The terms Terricolae and Limicolae, i.e., earth-dwellers and 
mud-dwellers, are sometimes used, rather loosely perhaps, and 
correspond generally to Megadrili and Microdrili (exclusive, per¬ 
haps, of the Enchytraeidat'! respectively. There are however not 
a few Megadrili, ‘‘earthworms" by outward appearance and aftini- 

____ ties, which live in marshy or even 

aquatic habitats. 

Comparative Anatomy. —In 
fig. 13 a marked external ringing 
"--piwmcwiuM indicates the division of the body 

LZHi \ into a series of more or le.s.s simi- 

\ lar segment.s. In size, selected in- 

^FIRST TRUE SEOMENT divicluals of somc of the largest 

\ sfiecies measure between three 

-»v and four feet, while Megascalides 

\ Vapertures of australis is recorded as having a(- 

0^ \ tm£ spERMATHfCAE tainccl a length of six or even 

pri: \ \ seven feet. But taking earthworms 

\\ in general, the British Lufn- 

\ APERTURES hricidac are perhaps rather above 
\ average in .size. 1 ’he Micro- 

Male apertures dnlj are usually much smaller; 

\ some species of Aeolosomatidae 

1 Pi SETAE (Four COUPLES) and Naididae arc only about one 
millimetre in length, while the 
majority of Enchytraeidae are 

--less than an inch. In fully mature 

Fig. 13 . ANTERIOR END OF THE vvorius the clitellum appears as a 

LUMBRICUS TERKCSTRI5. THE COM. _11,, 

MON 8RIT,SH EARTHWORM ,VEN. of Ihc l>0<ly, Rinllc- 

TRAL VIEW) extending o\ er several 

The mouth Is overhung by the pros- Segments; the surface cclls of this 
tomium, a small lobe in front of the region SCCrcte, at the time of egg- 
first true segment. The setae, four , • \ • u , i 

couples per segment begin in segment a <^0^000 in whlch the CggS 

ii. The swollen region embracing are received, .ind ill which the 
segments xxxii-xxxvii is the clitellum, g^^rly .Stages of the development 
Life size ,7 i .u i 

of the young are jiassed through. 

The setae (fig. 14) are rodlike or sometimes hairlike structures 
implanted in the body-wail; (he rodlike setae are relatively short 
and project only slightly, while the hairs are longer and project 
to a greater extent; the hairs are found only in a few families of 
Microdrili. The setae of earthworms are in general like that repre¬ 
sented for Lumhricus (fig. i4<2); a greater variety occurs among 
the Naididae and Tubificidae. They arc organs of locomotion; an 
earthworm uses them for obtaining a hold on the substratum, and 
(hen draws up the hinder part of the body; it (hen extends the 
anterior end, takes a fresh purchcase with the setae of its front 
region, pulls up the hinder part again, and so on. The Limicolae 
use their rodlike setae on the substratum in the same way; but the 
bundles of hair-setae are swimming organs. In most earthworms 
there are eight setae per segment, arranged as two couples on each 
side, one couple (ventral) low down, the other (dorsal or lateral) 
higher up on the side of the worm. In some earthworms the num¬ 
ber of setae is much larger; there may be any number from eight 
to 100 or more, and they are then arranged in a ring round each 
segment. In the commoner forms of Microdrili the setae, while 
arranged, as in most earthworms, in dorsal and ventral bundles, 
are not limited to two per bundle; the number per bundle varies, 
but may be as many as 16 or occasionally even more. 

The body-wall, body-cavity, vascular and nervous systems are 
of the general Annelid type. The excretory organs are nephridia. 

In connection with the alimentary canal m^iy be mentioned 
(a) the gizzard, a strongly muscular section of the gut, present in 
most earthworms, the function of which is to grind up the ingested 
earth and so facilitate digestion of the contained organic matter; 
it is absent in the Limicolae. (ft) The calciferous glands appear 
in many forms; they are essentially a part of the oesophagus, 
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which is either merely dilated or pouched outwards so as to form 
saccular appendages; the lining of the oesophagus, or of the sacs, 
is thrown into an often very complex .system of folds, within which 
there is a copious circulation of blood. The glands are present in 
many but by no means all earthworms; their function is hardly 
yet fully known. In the Lumbricidae. and in a few worms 
belonging to other families, small crystals of calcium carbonate 


are produced between the tolds and are discharged into the main 

cavity of the alimentary tube; - 

this may serve to neutralize the 
humus acids in the earth inge.slcd 
by the worms; it may also be a 
means of getting rid of the car¬ 
bon dioxide produced in the or¬ 
ganism, and (he glands may in 
this sense be respiratory organs. 

But it is not certain that such a 
secretion is produced by all the 
structures grouped together un¬ 
der the name calciferous glands. 

A few aquatic Dligochaeta pos¬ 
sess branchiae (gills), processes 
of the body-wall with a copious 
blood supply, as organs of respi¬ 
ration; but in general resi>iration 
is carried out through the un¬ 
modified body-wall. Sense organs 
are not W'ell developed in the 
Oligorhaeta. Earthworms avoid 
light, except of a very low intens¬ 
ity; the perceptive organs are cer¬ 
tain specially constituted cells of 
the surface layer; the segments at 
the anterior and ])ostcrior emis are the most sensitive to light, 
and in these regions the scnsor>' cells are most numerous. Some 
of the small fre.shwalcr Naididae have a pair of black eye-.sjHjts 
on the head. Other specially modified cells of the suifaie layer, 
in both Mega- and Microdrili, and the free endings of tine ni’rve- 
twigs between the surface cells, arc also doubtless sensory, and 



Fig 14 SETAE OF CERTAIN OLIG- 
OCHAETE WORMS 

The seta of Lumbricus terrestris Is 
shown implanted In the bo«ly wall. 
A fine transparent web stretches be¬ 
tween the terminal pronQs of the 
needle seta of Atilopboriis carirri. 
Magnification is respectively X 45; 
X 400: X 625 


may have to do with the perceiition of mechanical and chemical 
stimuli. Earthworms can distinguish between the taste of differ¬ 
ent vegetable foods; but no special organs are known. All Oligo- 
chaela are hermaphroflite. The testes are either one or two pairs, 
the ovaries usually a single pair; they arc .'situated in the anterior 
part of the body—in the Lumbricidae in segments x. and xi. 
(testes) and segment xiii. (ovaries). Before being shed, the male 
cells usually develop and ripen in sacs known as .seminal vesicles, 
(he female cells in the cavity of the ovarian segment or in special 
ovisacs; the genital products reach the exterior by special ducts, 
the endings of the male ducts being seen in the common Lum¬ 
bricidae on segment xv. as slitlike apertures on prominent papillae. 
In many worms (but not in the Lumbricidae) glandular organs 
(so-called prostate glands) open near or in common with the end¬ 
ings of the male ducts. Sf)ermathecae arc generally present. 

Reproduction and Development. — 7 'huugh the Oligorhaeta 
possess both male and female organs, fertilization of the eggs by 
the animal’s own sperms never, so far as is known, occurs (except 
perhaps in the common fresh-water Tubifex). In copulation 
mutual transfer of sperms takes place, and the y)artners separate; 
at a subsequent period the eggs aftain maturity; a secretion of 
the clitellum, soft at first but rapidly hardening to a hornlike con¬ 
sistence, forms the cocoon, which is passed forwards over the 
animal’s head. As the cocoon passes over the female apertures the 
eggs are discharged into it, and as it passes over the apertures of 
the spermathecae sperms received in copulation are ejected into 
it; fertilization of the eggs takes place immediately. The ends of 
the cocoon close up, owing to elasticity, when it becomes free from 
the worm. The young are nourished by an albuminous fluid con- 
tained within the cocoon, produced by certain gland cells of the i 
clitellum at the time the cocoon is formed. They hatch out as ' 
young worms after some weeks, the length of time varying with 
the temperature. 


In the families Acolosomatidae and Naididae the above (or 
sexual) mode of reproduction is largely replaced by fission, an 
a.sexual process, in which a worm divides into two, with the forma¬ 
tion of a new tail in the case of the anterior, a new head in the 
ca.se of I he po.st trior of the two animals so producetl. 

Zoogeographical Distribution. —Acolosoma and several gen¬ 
era of N.iididae (small fresh-water forms) are cosmopolitan; even 
the same species is sometimes found in widely separated local¬ 
ities, even in difterent continents. This is due to the ca.se with 
which they or their cocoons can be transported; they can without 
ditficulty colonize the whole of a river .sy.siem once they gain an 
entry; they, or more often their cocoons, may be carried in the 
mud on the feet of water-birds from one pond or lake to another, 
or from one river-.scsp'm to another. The same considerations 
apply to the Tubiticidae and other Limicolac. 

'Fhe species of earthworms are on the whole much more local¬ 
ized; instead of being (xissively carrietl by the stream, or casually 
transported (themselves or their cocoons) in mud, their migra¬ 
tions arc in the main due to themselves alone, and largely to their 
slow tunnelling through the soil; streams, desert.s, rocky or snow- 
clad mountain ranges form insuperable obstacles. Yet even among 
earthworms there are many syiecies which have a wide distribu¬ 
tion; some of the ctmimon Lumbricids are found in all parts of 
the world where European intercourse has penetrated (e.g., Alio- 
lohophora calii^hwsa, perhaps the commonest of all earthworms); 
some species of (he I'ar Eastern genus P/n’rtAimn arc now circum- 
mundanc in the warmer regions of the globe. It is evident that 
this can only have come about by their (or their cocoons) having 
been passively transported. Certain sjiccies, in fact, arc now 
recognized as being very liable to accidental transportation, and 
as being able, when thus transported, to establish themselves with 
ease in new surroundings; in'^oiiuich that near South American 
and Australian towns with considerable European intercourse the 
indigenous earthworms have !)een entirely displaced by Lumbricid 
intruders, and have to be sought in the remoter parts of the 
country. Species w’hich spread in this way arc known as peregrine. 

It is obvious that no general conclusions can he drawn from the 
distribution of the peregrine carthworm.s and the Limicolac. But 
the case is different with those genera of earthworms which do not 
bear artificial transportation readily, which spread slowly and 
which are limited by the physical features of the land; if, for 
example, the same genus is found in two regions now entirely cut 
off from each other by sea, this is presumably because these 
regions were at one time united by a land bridge. The Oligochaeta 
arc thus of mu( h value to the .science of Palacogeography, 

Natural History and Behaviour.— Some degree of moisture 
to prevent their desiccation, and some admixture of organic matter 
in the soil to furnish (hem with food, are for earthworms neces¬ 
sary condition.sof existence; they are therefore not found in desert 
trails, nor in pure sand. They live principally in the surface layers 
ol the soil, but iK*nelratc more deeply in winter, since the tempera¬ 
ture is higher and more constant at deeper levels; in hot weather 
also, especially in warm countries, they retreat downwards to 
avoid desiccation; Darwin met with burrows between five and 
six feet from the surface, and quotes other observers who found 
burrows going down to 6-8 feet. 

The number of worms in the soil varies widely according to the 
nature of the soil, and may be very large; the numbers per square 
metre given by different observers range from about 30 to 2,000* 
in meadows and prden earth 300-1,000 seem to be usual. But the 
small Enchytraeidae are much more numerous; in Switzerland 
Brelsrher found 1,650-8,000 per square metre. * 

Earthworms are nocturnal animals, retreating into their bur¬ 
rows in the daytime, and emerging at night. As a rule, while pro¬ 
truding and gathering the vegetable d6bris within their reach, they 
maintain their hold on their burrows by their tail. In foming 
their castings, however, the hinder end is protruded; the ejected 
earth is deposited with some care, first on one then on the other 
side around the mouth of the burrow. The castings thus surround 
and cover the aperture; the mouth of the same burrow is used 
for this purpose for some time, so that each ma.ss is the product 
of several operations or of several worms. Castings may be of 
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considerable size; the largest Darwin could find at Dow^n weighed | fully developed segment of the middle body m^y vary in number 
nearly four ounces; in warmer countries they may be larger. i from two to fourteen. The 34 segments corre.spond to and are 


The burrows of earthworin.s are excavated in two wmvs, by 
pushing the earth away on all side.s, and by .swallowing it. The 
burrow's run more or les.s periM'iidu ularly. and seldom branch; 
they are lined with a linn smooth layer (;f line earth voided by 
the worms, and so may be com[Kired to tunnels lined with lement. 

Earthworms drag leaves, seeds and other portions of plants 
into their holes, and parts ot these, at least, tliey eat ; they also 
ingest earth, utilizing the organi< matter contained in it a.s food. 
They will devour raw f,il. raw and roasted int*at and dead worms 
if placed within their reach 

A number of earthworms are luminescent, among them the 
common Eiscuin jortidu (the brandling). 'I'he light is given 
oti by a tluid wliii h e.sca{)( s Irom mouth and anus, or in some cascas 
from the dorsal poies (apertures in the body-wall along the middle 
line of the fiackj; the ubirnate souri e of the fluid is in either case 
t he bodv-c avity. 

Economic and General. — Earthworms an* cuntiiuially en¬ 
gaged in swallowing earth below ground and e\'.i< ualing it on the 
surface; Darwin cab ulalc-d the (|uantity of earth thus brought i 
nji to he from to iX tons pcT acie pt r \'ear, etiuivalenl in ten I 
years to a layer i--.? iru hes t hie k. Lini''. Ilint, c inders, etc , .ind eve n 1 
larger stones and boulder.s, are giadualis- covered; aiuient roads, | 
pavc-ments, tiled floors, walls and ruin- are boned and pre-.erved 
tor the archaeologist, .\s to the soil itself, the* mould is triturated 
and siflc il, no parlich s larger than e.irlliwcirms i an swallow being 
left in it; it is pc'riodic ally cxpceiccl to the air; organii matter i.s 
added to it from the le.t\'es. etv , which are draggeii into the liur- 
row’s. I'hc' burrow's iiclmit of the aei.ition of the soil, and aid 
m.ilerially in its dr.iinage; the>' facilitate the downward passage 
of roots Many seeds owe their germination to having been 
covered liv cci.stings, in some cases earthworms act as actual 
tree-planters, by dragging sec'cls, c.g , the winged sc'eds of the 
silver maple, into the ground, 

'I'he chief economic use ol ()ligoc hael ,i at t lie pit scml clay is 
as bait in fisliing. WOrm.s from Thames mud. doubtless 
'rubifu idae, used to be sold to teed tish in a(|uaria; and 'I’ubituid 
worms are sold as tood lor goldiish in Japan ('eriain e.irlhworms 
were until ri'ccnt tinu-s u-ed as ioucl by the' M.uiri-., Earthworms 
have otten beco emplox'ed in medicine; passing over their use in 
anti(|ui!\’ and the middle ages, (he>' are given at the pre.sc'iit day 
in China and ja[)a!i in fevei, in Hurma in a variety of aftections 
and in ('tippsland in .Vuslrali.i for rheumatism. Sn- 1v\ktiiwoicm. 

Unii.locacAi'li Y K. D.irwin, 7/a I't'rtnulinn of Vc^t Uthlr MouUi 

tlmiuyji (ho Attnoi of i( ara/s. \oith Oh'.fnatu'ns on thrir IFafnts 
(iSSi), -till contain', tiu' be a accmint o\ llie .ic levities ;m<l manner 


innerv'afed from 34 ganglia in the nervous system; and the num¬ 
ber of segments and their limits is determined by the number 
and position of the ganglia. The ring in which the scnsillae or 
segmental sense organs externally and the ganglia internally are 
located is normally the central ring of the segment. 

External /Uiatomy —Leeches vary in size from about 5 milli¬ 
metres to 18 inches, and their shape changes according to their 
state of cemtraction; they may 
f)e linear, oviform, suhcylindriccd 
or foliaccous; in life many species 
arc brilliantly coloured with a 
variety of elaborate colour pat¬ 
terns. 

The body may be divided into 
five regions. The cephalic region, 
consisting of six segments, the 
majority of which are comiiosed 
of a single ring, includes the an¬ 
terior sue ker, the mouth, the eyes 
and the jaws, when })resent. The 
anterior sucker may be discoid 
as in the majority of the Icthyob- 
(leUidue or siioon-shaiied as in 
most Arhynchohdellidae. The 
eyes arc often complex, consisting 
of an o[)ti( nerve and ganglion, a 
shc'alh of casual cells containing 
a vitreous body, the whole sur¬ 
rounded by a dense cup of pig- 
nic nt. 'I'he second region or pre- 
clilellion contains the pharynx 
and anterior nejihridia, and is 
markc'cl by the intermediate con¬ 
dition of development of the seg¬ 
ments. The middle region, fur¬ 
ther divided into the clitellum 
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Fig. 15 - FXTERNAL ANATOMY OF 
A TYPICAL TEN EYED LEECH 

The iomites are indicated on th^c IcU and pOSt-cUt rlluw, Contains the 
main part of thi* organs of the 
reprodui'ti\(“, digeslixi' and cx- 
iretory systems. The clitellum, 
which u.sually extends over three complete segments, consists of a 
thick l.iyc'r ot unicellular gland.s. The posUlilellum i.s followed by 
the anid rryuui, in vvhicli the segments are again incomplete. This 
IcMcls to the posterior sucker. com])().se(l of segments 28 to 34, 


tidii by Roman numeraii. and 
annuli on the right by Arabic num¬ 
bers. Eyes, scnsillae, nephrofwrcs, 
gonopores and anus arc also shown 


ol'tilc'ol C•.lrlllv^<.ll1l.^; 1. 1. Ilc’clclaid. .1 M onoyrnph e,o'/;r Or./rr oM dircctc'cl veiitr.tlly except in the burrowing Lum 

■ • . . . .... ' /o-n c»Ac/e//(/; it constitutes the cuac/u/reg/Vo/. 

The' sensillae or segmental tactile organs arc found on the 
sensory ring ot Cvic h segment. They appear as round w'hite ])atches 
cm the .skin, and there are u.'^ually four to six pairs to each 
ring; thc'v are provided with sensory hairs and arc retractile. 

Internal .l/ici/omy.—The nervous system is Annclklan in 
character, consisting of a double nerve cord with segmental 
ganglia and lateral nerves, ^'he cords diverge in front to loop 
round the oe.sophagus and meet above in the supraoesophageal 
nerve mass or brain I'he six ganglia of the cefihalic region arc 
fused into a suboosophageal ganglionic mass below the alimentary 
tract, and a similar condition prevails with the seven ganglia of 
tlie caudal region. 

The nui.scul.ilurc* i.s very complex; besides the main oblicjuc, 


OhyothiU'la (iSi)S). llioiu:h iiuw -oincvc fi.it antii|u.ilc'ci. E the- l.ilc'st 
monovtraph on the whole' siibjci t ; \\. .Michat'Een. "Olieoc haeta,” 
in />(0 lienenh (mooi, slinial ic onl\ ; K. I). Itnldard, liart liieornt\ 
and thrir .l/bfv (lui.’). h.ireb. serni popular; H. Friend, The ,S 7 ory 
of liritixh Annelids popular. (J. JSt.) 

HIRUDINEA 

I'he Ilirudinea or, poinilarlv, leeches, are herm.iphrodite 
.Annelids provided with ;i suckt'r at both ends. 'I'here are no 
paiapodia or chai'tae. except in Ai <iuthobdella, a form which is 
assigned Ity some aulhoriiies to the ()ligoihaeta. There are no 
appendages exc c-pl br.iiu hiae, whic h oc c ur in a few species. The 
number of sc'grnc'nts is coiistaiitlx' thirty-four. The coelom is 
reduced to a serie.s of mtc-rc cunmunicalmg .sp.ues e.xce[)t in 
Acaut/udxh'lla, where- it cc)nsi.>,ts of a .scries of M-gmental ehain- 
hers .IS in the Oligeu haeta A c litellum is present and the testes ' circular and longitudinal layers, of which the last are the thickest, 
are usu;ill>’ numc rou.s .iiul continuous with the siHum-ducts. ! there are vertical and transverse sheets of fibres. 

'I'here is a single pair of ovaties continuou> with the oviducts and | Coelom .—'Ehe most remarkable feature of leech morphology 
the sexual pores are nuclian and single. 'I'he nephridia are jiaired, ■ is (he coelcTm or body-cavity. In Acnnthobdella its condition rc- 
always with an imr.uellular lumen and often with closed funnels; j semhles that found in the Oligochaeta, but in other leeches it is 
rarely they form a network from segment to segment. Fives are i largely tilled by the growth of connective tissue of various kinds 
usually present and the' nervous .system lies in the coelom The } and reduced to a scries of canals or lacunae connected by an 
Ilirudinea are acjuatic, terrestrial and marine; they are carnivor- ! eUdmrate system of delicate branches. In the Glossiphonidae, 
ous and p.ira^itic. ! there are five main longitudinal lacunae; h>podermal lacunae are 

Anmtlation .—The limit.s of the segments in the Hirudinea also present in the form of ftne canals running round the body 
are obscured by the presence of annuli or rings, which in the 1 just beneath the skin. By bringing the contained coelomic fluid 
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close to the air they assist in respiration. Most of the Icthyob- 
dcllidae jwssess strongly contractile lateral lacunae, and certain 
members of the family have pulsating \'e.sicles beneath the skin, 
resembling cutaneous sacs which are rhythmically intlated and de¬ 
flated. These arc filled with coelomic fluid from a branch of the 
segmental lacunae encircling (he body, and the contraction of the 
muscular walls of the vesicles drives the fluid into the lateral 
lacunae; the vesicles are provided with a valve fonned by an 
invagination of the wall, which opens and closes as they pulsate. 

The Rhynchobdi'Uidat' have a closed vascular system in addi¬ 
tion to the lacuna system, and in the ArhynchobdiUidar, in which 
the obliteration of the coelom has advanced still farther, the 
lacuna system, wholly or in jiart, takes the place of the vascular 
system of the former family; in the Arhynchobdcllidm' the coelom 
is invaded by the so-i.dlcd botryoidal tissue, consisting of curious ; 
pigmented and excavated cells, the precise function of which is 
still not fully understood. 

Vascular System. —The true vascular system of the Rhyn- 
chohdt’Uidac consists tyi)ically of a dorsal and a ventral vessel 
running the length of the body and connected at the extremities 
by a system of branches: anteriorly a ])art of the dor.sal vessel 
is muscular and contractile, functioning as a heart; and the dorsal 



Fig. 16,—THE GENERAL INTERNAL ANATOMY OF A TYPICAL TEN-EYED 
LEECH. BASED ON HlRUDiNARIA GRANULOSA THE ROMAN NUMERALS 
INDICATE THE SOMITES 


vessel expiands into an intestinal blood sinus surrounding the gut; 
the peristaltic contractions of the intestine drive the blood out 
of this sinus through a scries of valves, which close behind it. 
into the heart-region, from which it receives a further impelas. 

Alimentary Canal. —The alimentary canal is divided into 
oral chamber, buccal .sinus, pharynx, oesophagus, stomach, intes¬ 
tine, rectum and anus. The oral chamber is the cavity of the 
anterior sucker leading into the buccal sinus, in the Arhynchohdel- 
lidae a shallow cavity containing the jaws, when present, and in 


the Rhynehobdelluiae a large cavity surrounding the cvcrsiblc 
pharynx or proboscis. The oesophagus leads into the stomach or 
cri)p, usually provided with caeca, and c.'^.sentially an organ of 
storage; the crop is followed by I he intestine, a long straight 
tube except in the Ilirudidae, in which it is sacculated. The rec¬ 
tum is a .simple tube leading to the anus. 

Reproductive System. —The leeches are hermaphrodite with 
paired male and female organs. The testes are segmentally ar¬ 
ranged, except in certain .\rliynchohdellidae in which they are 
subdivided into numerous small ovoid bodies. A .small segmental 
dint leads to the vas deferens on each siile, which enlarges an¬ 
teriorly to form an epididvrnis or sjierm-ve.sicle; this leads into the 
ductus ejaeulatorius, which fin.illy empties into the common 
eversible male organ. The female organs consist essentially of 
two large ovi.sacs, containing the ovaries and leading to the ex¬ 
terior b\ a common female aperture. 

Tin- s|)erm is jiacked in sjiermatojihores, in which it is con¬ 
veyed from one individual to another. Co[Hilation occurs in the 
Ilirudidae by means of the eversibh* male organ, but in the other 
families imjiri'gnation is normally hypodt.’rmic. One leech jilants 
a sjiermatophore upon the body of another leech; the .sperm 
e.M.apes and m.ikes its way through the tissues into the ovisacs 
where fertili/.ation t.iki's place. In many groups the spermato- 
jihores ha\e to l)e j^lanted on a definite- area of the body, lu-neath 
which li<‘s the special conductive tissue through which the sperm 
passes. 

.Xrp/iridia. —The convoluted nephridia are formed of rows 
of tubular cells .set end to end like drain-])ii)es. Externally they 
open by a vesicle on the ventral surface of the sc’gment, and the 
internal funnel communicates with the lacuna system. 

yV/\7«>,ipv/y and i'lassijieation. —'rhere is much evidence to 
show that the- lec-clu s are derived irom the Oligoc haeta. Apart 
from Aianthohdella, to whose .systematic position reference has 
.already been made*, the' lc‘c‘ches .are, ciividc‘d into two suborder.s;— 
the Rhyne li(d>dellidae, marine and freshwatc-r leechc*s with (olour- 
le^s blood, with .an exsertile jiroboscis, without jaws; and the 
.\rliynchohdrl!idar or ilnathohdellidae, frcshw.ater and terrestrial 
leeches with no jirobo.scis, typically with jaws, with red blood. 

D'Velopment. —'I’he eggs are Laid in cocoons formed from 
glands in the- clitellurn; segmentation is unecjual and in the 
.Irliynd/cdnlellidae the young hatch early and swim about inside 
the* cocoon, feeding on the contained albumen. Aflc*r leaving the 
cocoon the* young often attach themselves to the vc-ntral surface 
ot their mother. 

Distribution. —The Continental leeches .are limited in range, 
both vertically and horizontally, by temperature alone. Below 40"!' 
they ce.ise to be active, and consc*(|uc-nlly they are not found in 
the iKtlar rc*gions or above certain altitudc‘s in the mountain 
ranges. The maiine lec‘i hi‘s, howev er, art; carried by their jiiscine 
hosts far into the jiolar seas. 

Economics and Ecolot’y. —.\ brief sketc h of the economic re¬ 
lations of leeches is given in the article Li’.kch. I’or further in¬ 
formation and for an account of their habits, with .special refer- 
c-nce to trojiical forms, the re.ider is referred io Harding and 
Mcjore's “llirudinea,” Fauna oj Ihitish India (London. lO-J/). 

BinMoCRAi’irv.— W. A. Harding and J. P. Moore, “Hirudinca,” 
Fauna of British India {1027). (Contains a good historical account, 
a good but incomplete sketch of the morphology, much information 
regarding habits, distribution and economics, and an extensive biblio¬ 
graphy.) W. A, Harding, “A rt-vision of the Hriti.sh Lecchc.s,” ParasiL- 
olonv, III. (*’) (iQio; very good hihlietgraphy). An extensive biblio¬ 
graphy i.*; al.M) to be found in (' Pinto, ' Ivnseio Monographico dos 
Hirudincos,” Revista de. Museum Piiulida (192.1). (C. C. A. M.) 

MYZOSTOMARIA 

The Myzostomaria are small aberrant annelids living as ex¬ 
ternal or internal para.sites on eihinoderm.s. The gn-at majority 
of their hosts are crinoids; a few' are among the ophiuroids and 
asteroids. Originally attributed by Leuckart to the trcmatodcs, 
the Myzostomaria have been put by various author.s among the 
turbellarians, the leeche,s, and even among the Crustacea; but 
their trochophore larva is undoubtedly annclidan, and they are 
now regarded as a modified branch of the Polychacta. 
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Morphology. —The body is discoid, oval, or more rarely ob¬ 
long, furnished along its edge with usually ten pairs of more or 
less well-developed cirri. On the ventral (very rarely on the 
lateral; surface there are five pairs of parapodia provided with 
acicula and hooks; the latter consist of a stout hooked chaeta sup- 
fiorted by a bristle with a membranou.s or chitinous expansion at 
its tip. There are normally four pairs of suckers, homologous 
with the lateral sense-organ.s of the Poly chaeta, and alternating 
with the parapodia. An anterior ventral mouth leads into an un¬ 
armed retractile pharynx provided with a bulbas musculosus. The 
pharynx is followed by a .stomach and an intestine; the stomach 
sends off a varying number of caeca. There is a terminal cloaca. 

The body cavity is reduced to a space above the mid-gut and a 
pair of lalero-ventral cavities; the former serves as an ovisac 
from which comes off a duct opening into (he common cloaca; 
the latter give rise to the testes and their ducts which end in 
penis-papillae at the root of the third parapodium of either side. 
The circulatory system consists of a series of intercellular lacunae 
tilled with coelomic fluid. The nervous system, consisting of a 
ventral nerve-cord and an oesophageal loop, i.s of the rope- 
ladder kind. Except in Proiomyzostomum there is only a single 
pair of nephridiu. * 

Clasnillcation.—Von Stummer-TraunfeLs recognizes four fam¬ 
ilies: The Myzostomidac, w'ith io6 species; the Protoniyzn.sfo- 
midae, with 3 species; the Mesomyzostoniidac, with i species; 
and the Strlrchopidac with j spci ies. They are di.stinguished 
by the number of intestinal cac;ca, position of the parapodia, etc. 

Ecology.— The Myzoslomaria climb by means of their hooks 
on the di.se and arms of their hosts or lorm a kind of gall upon 
(hem; sometimes they are internal parasites and live in the diges¬ 
tive tract or the gonad of their host. They are normally protandric 
hermaphrodites. The young animal functions as a male and then, 
when the sperm has been discharged and the. eggs are ripe, it bc- 



• Y riRWIIIBION Of YfAHlll or .HllYTIH t 1.0 

Fig 17 .~ MY 7 . 0 ST 0 MUM ANTARCTICUM 
S«mP<)laor*rnmtl\c ltour« of iho tn«lomy taen from the vantraV turltc* 

comes a female; when the eggs ripen before the total emission 
of the sv)t’rm a true hermaphroditic phase ensues; otherwise there 
is an imrn.ature stage between the male and female conditions, 
('erfain species carry on their backs young forms still functioning 
AS males. 

Bim.iooRAjuiY.— The best account of the group with an extensive 
t»ibliographv i.s that of von Stummer-Travinfels in the Handburh drr 
ZooloRk, W. Kukonthul and T. Krumbach, Hand in., pp. ija-::!©, 
icxt-figs. (1926). P, Fauve! givt*s a good and concise account of 
the F.urctpean forms in "Polych^tes sMentaires." etc. Faitnr df France. 
ivi., pp. 445-450. text-figs. (1027). (C C. A. > 


ANNEN, a town in the Amsberg district of the Prussian 
province of Westphalia, incorporated in 1929 into the city of W’it- 
tin on the Ruhr river. Pop. was 17.831. Coal-mining is carried 
on and glass, soap, chemicals and metals manufactured. 

ANNEXATION, a formal act of state {see Act of State), 
w'hereby a state claims dominium or sovereignty over territory 
which is unoccupied by civilized people, or which is occupied by 
its own subjects, or over w'hich it has established a protectorate, 
or which it has occupied by treaty, or which has been subjugated 
by its armed forces. Annexation alone is incapable of giving a 
good title. In the case of territories which are no part of the 
posses.sions of any civ'ilizcd state, annexation must be accompanied 
by settlement. It matters not which comes first, but there must 
l>e some formal act of annexation. This is usually the hoisting 
of the national flag ami the reading of a proclamation declaring 
the intention of the annexing state to take the territory in ques¬ 
tion as its own. If subordinate authorities perform the act of 
annexation their jiroceedings are invalid until ratified by their 
supreme government. Thus when Queensland in 18S3 annexed 
the greater part of New Guinea together with New Britain, New 
Ireland and other islands, Great Britain only ratified the annexa¬ 
tion of a portion of the south-east of New Guinea, after which 
Germany .-innexed another portion aiul established a protectorate 
over New Britain and New Ireland. A jiroteclorate has freiiuently 
lieen a first step to annexation. Thus I ranee which had in 18.S5 
ai(]uired a protectorate of Madagascar by treaty, in i8g6 annexed 
it as a colony of the republic. Thus in iqo8 Austria formally 
anne.xed Bosnia and Hercegovina, which she had occupied liy 
virtue of the Treaty of Berlin, 1878; and in 1914, on the outbreak 
of the war with Turkey, Great Britain annexed Cypru.s, which 
she had administered under the suzerainty of the Sultan. The 
proclamations by Lord Roberts in 1000 of annexation of the 
Orange Free State and the South African republic were premature 
and invalid, since the w.ir did not terminate for nearly two years. 
.'\ good title was only acquired by the cession of these territories 
by the Bixt generals by the Convention of Vereeniging, Kjo.r 
The surrender of territories by Germany and her allies in the 
peaie treaties following the World War. although subst.uitially 
anne.xation by conquest, wms legally ces.sion by agreement. Con- 
.se(|uently the title of the succession States is founded on cession. 
For the legal effects of annexation see St.mi; Si cckssion. 

Srr C. V. Randolph. Tate) and Policy of .innexatinn (iQOi) ; T. J. 
LawTcnce, 7 'Ac Principles of International Law, 7th ed. 192P 

(H. H. L. B.) 

ANNICERIS, a Greek philosopher of the Cyrenaic school. 
A follower of Aristipiius, he denied that pleasure is the general end 
of human life. To each separate action there i.s a particular end, 
namely the pleasure which actually results from it. Secondly, 
pleasure is not merely the negation of pain. There is, however, an 
absolute pleasure in certain virtues such as belong to friendship. 
In these a man will have pleasure, even (hough it may result in 
painful consequences. He maintains, in opposition to most of the 
Cyrenaic school, that prudence alone is an insutVicient guarantee 
against error. The wise man is he who has acquired a habit of 
wise action ; human wisdom is liable to lapses at any moment. 

ANNING, MARY (1700-1847), FZnglish fossil-collector, 
was born at Lyme Regis. When but a child in 18 ii she discovered 
the first .specimen of Ichthyo.snurus which w'ns brought into scien¬ 
tific notice; in 1S71 she found remains of a new saurian, the Ple¬ 
siosaurus, and in i8;8 .she procured, for the first time in England, 
remains of a pterodactyl {Dimorphodon). 

ANNISTON, a city of Alabama, U.S.A., 56 mi. E. by N. of 
BirmingViam, on the slope of Blue mountain, the county seat of 
Calhoun county. It is on the Bankhead highway, and is served 
by the Southern and the Louisville and Nashville railways. The 
po[)ulation was 22,345 in 1930 and 25,523. of which 32% were 
Negroes, in 1940. 

2\nniston is a trade centre for cotton and other products, and 
has extensive manufactures, especially of iron, steel, textiles 
and chemical products. The output of the 85 establishments is 
valued at $35,000,000 annually. Fort McClellan, a permanent 
post of the U.S. Army, is situated here. 
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An iron furnace was built on the site of Anniston durinji the 
C'ivil War, and was destroyed by federal troops in 1S65. The 
city was founded in 1872 as a private enterprise by the Wood¬ 
stock Iron company, chartered as a city in 1S79, and oi>cned 
for pteneral settlement in 1SS4. 

ANNO or HANNO, SAINT (r. 1010-1075^ archbishop of 
Cologne, belonged to a Suabian family, and was educated at 
Bamberg. He became confessor to the Fimperor Henry 111, who 
appointed him archbishop of Cologne in 1056. Anno was the 
leader of the party that abducted the young King Henr\' IV 
from his mother Agnes. He then seized the regency, but was 
compelled to share it with Adalbert, the jxiwerful archbi>hop of 
Bremen. In lofi.; he left th(‘ court but recovered some of his 
former influence on Henry when Adalbert fell in lohO. His most 
important service was his action at the Council of Mantua (May 
1064) when he secured the recognition of Alexander 11 as pope, 
against his rival Honorius, who was originally a nominee of the 
(ierman court. He was killed at Cologne on Dec. 4, 1075, 
canonized in 11 S3. 

Bini.iooRAPiiY .—.\ Vita Annemis, written about 1100, appears in the 
Monumcnln (.'icrfMauiac historica: Sf riptorrs, Hd. xi (Hanover and 
|{irlin, iSiO-gj). See hIm) the AutmUed, or Jncerii portae Teuioniei 
rliythniHs dr S. Anfunir, written about itHo, and edited by J. Rehrein 
(Frankfort, d'h. Lindner, Antto II. drr Hriligr, Erzhischoj von 

kidn (Leipzig, iStaj). 

ANNOBON or ANNO BOM, an island in (he Culf of 
Guinea, off the west coast of Africa, in 1° 24' S. and 5“ 35' E.. | 
belonging to Spain. Length about 4 mi., breadth 2 mi., and area j 
6;| sq.rni. It presents a succession of ireautiful valleys and steep 
mountains, cocered with rich vegetation and reaching an eleva¬ 
tion of about 3,000 ft. A noted peak is Logo (or Fuego), an ex¬ 
tinct volcano with a crater lake, I’op., 1.313; the chief town is 
San AiUonio de I’raia, which has a poor roadstead. Ships can 
obtain water and fresh provi.sions there. The island was disrov- 
ered by the I’ortuguese on Jan. 1, 1473, from which circumstance 
it received its name (=New Year), Annobon, together with Fer¬ 
nando To, w-as ceded (0 Spain by the Portuguese, by the treaty 
of El Parade), 1778, with a stipulation for the continuance of 
“free and open traffic and commerce in nc-groes.” The Portuguese 
had valuable vilantations, and in their hands Annobon was of some 
importance. The islanders are Negroes, believed to be the descend¬ 
ants of a cargo of slaves shipwrecked there in the ibth century, 
with an admixture of Portuguese blood, and professedly Roman 
Catholics. They revoltc'd against the Spaniards and kept practical 
independence until the time of the partition of Africa, when, 
al)out 1(883. Spanish authority was establishc-d. The govenior 
general of Spanish Guinea is represented by a native deputy. 

Sec Arnold Schultze, “Die Insel Annobon” in Peterrnann’s MittriU 
KVfien, hand lix. (igic) with map. 

ANNONA, in Roman mxthology, tlie personification of the 
[iroduce of the year (Lat. atitius, year). Her at tributes in 
works of art and on imperial coins were a corn-bushel, a ship’s 
[)row pointing to the transport of the grain over tlie sea, ears of 
c orn and a horn of plenty (cornu copiae). 

The Latin word itself has various meanings: (i) the produce 
of the year's harvest; (2) all means of subsi.stence, especially 
grain stored in the public granaries for provisioning the city; 
(^3) the market price of commodities, e.speiially com; (4) a 
direct tax in kind, levied in republican times in several prov¬ 
inces. chiefly employed in imperial timc.s for distribution among 
officials and the support of the soldiery. 

In order to ensure a supply of corn sufiicienl to enable it to 
be sold at a very low price, it was procured in large quantities 
from Umbria, Etruria and Sicily. Almost down to the time of 


the empire, the care of the corn-supply formed part of the 
duties of the aedile (g.v.), and possibly of certain special com¬ 
missaries. As a consecjuence of the second I’unic War, Roman 
agriculture was at a standstill; accordingly, recourse was had to 
Sicily and Sardinia (the first two Roman provinces) in order to 
keep up the .supply of corn; a tax of one-tenth w-as imposed on 
it, and its export to any countr>’ except Italy forbidden. The 
price at which the corn was sold was always moderate; the corn 
law of Gracchus (123 n.c.) made it absurdly low, and Glodius 
(58 B.c:.) bestowed it gratuitously. The number of the reeijnents 
of this free gift grew so enormously that both C'aesar and Au¬ 
gustus were obliged to reduce it. From the time of Augustus to 
the end of the empire the number of those who were entitled to 
receive a monthly allowance of corn on presenting a ticket was 
200,000. A pracjcctiis anmmac was appointed by Augustus to 
suiH'rintend the corn-siij")})!)'. who was assisted by a large staff in 
Rome ami the province.s. In the 3rd century br<*a(J formed the 
dole. The office lasted till the latest times of the empire. 

ANNONACEAE, the custard apple family, an important 
group of dicotyledonous plants allied to the magnolias (q.v.). 
They are chirffy troi)ical shrubs and trees and comprise about 80 
genera and 820 species. The leaves are simple, entire and alter¬ 
nate; the llowers are regular, usually with 3 sepals and 6 ix’tals. 
the latter brown or tawny yellow, not showy; the stamens nu¬ 
merous; and the fruit an aggregation of berrie.s (syneari,)) in 
which the seeds are embedded or dry or capsular. Many species 
are grown for their edible fruits, for ix’rfume and for ornament. 
A few extend into temi)era(e regions, as the .North American paw¬ 
paw (Asitnina triloha). found northward to New York and Michi¬ 
gan. Many valuable fruits belong to the genus Annona; among 
these are the cherirnoya (.1. cinrhnola) of (he American tropics, 
now cultivated in the southern United States; the custard apple 
or bullock’s-heart (A. reticulata), of lrot>ical America; the sugar 
apple, sweet-sop or ate (A. .squani()sa), cultivated throughout the 
Iropiis; llie soursop or nuanahatia (A. muricata), widely grown 
in tro))icaI lands; (he ilaTna (A. diversijolia) of Mexico and Guate¬ 
mala, the alligator apple, or corkwood (.1. e,labra), of tropical 
America and the posh-tv {A. .scleroderma) of Guatemala and 
Mexico. 1'h(‘ hirihd (Rollinsia dclicio.sa) and related sfjecies arc 
highly esteemed fruits from Brazil to Central America. A tree 
(Porerlia .saffordiana) of Bolivia, named and desc ribed in 1927, 
bears immense fruits sometimes attaining 40 lb. weight. The ylang- 
ylang {Canan^ium odoraium), native to the Ivast Indies, is the 
source* of the famous perfume of Malaysia and (hi* Philippines. 
'Phe cx(c*c*dingly fragrant climbing ylang-ylang (Artahotry.s un- 
cinatus), native to India and China, is sparingly planted in south¬ 
ern Florida. (.SVe ('ukrimccya; Giistard Afpi.k; Sw'Ekt-sop.) 

ANNONAY, a town in France, dept, of Ard^che, 50 mi. S. of 
Lyons by the P.L.M. railway. Pop. ('ic>36) 14,042. Annonay 
is built on a hill above the confluence of the deep gorges of 
l)tx)me and Cance (tributaries of the Rheme), which supply iM)wer 
to local factories. A reservoir constructed in the Ternay valley, 
an affluent of the Decfine, to the northwest of the towm. pro¬ 
vides water for industrial and dcmiestic purposes. The brothers 
Montgolfier, inventors of the balloon, and Marc Seguin, engineer, 
were natives of Annonay. A tribunal of commerce, a board of 
trade-arbitrators, and chambers of commerce and of arts and 
manufactures are among (he public institutions. Annonay is the 
principal industrial centre of its department, making paper, silk. 
leather, etc. 

ANNOY, to vex. In the sen.se of “nuisance” (q.v.) “annoy¬ 
ance” is found in the English “Jury of Annoyance” aptiointed by 
an act of 1754 to reimrt upon obstructions in the highways. 
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